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Abstract
Aims/Background Artificial intelligence (AI), with advantages such as automatic feature extraction
and high data processing capacity and being unaffected by fatigue, can accurately analyze images ob-
tained from colonoscopy, assess the quality of bowel preparation, and reduce the subjectivity of the
operating physician, which may help to achieve standardization and normalization of colonoscopy. In
this study, we aimed to explore the value of using an AI-driven intestinal image recognition model to
evaluate intestinal preparation before colonoscopy.
Methods In this retrospective analysis, we analyzed the clinical data of 98 patients who underwent
colonoscopy in Nantong First People’s Hospital from May 2023 to October 2023. Among them, 47
cases were evaluated based on the intestinal preparation map and the last fecal characteristics (Regular
group), and 51 cases were evaluated using an AI-driven intestinal image recognition model (AI group).
The duration of colonoscopy examination, intestinal cleanliness, incidence of adverse reactions, and
satisfaction with intestinal preparation of the two groups were analyzed.
Results The time for colonoscopy in the AI group was shorter than that in the Regular group, and
the intestinal cleanliness score in the AI group was higher than that in the Regular group (p < 0.05).
The incidence of adverse reactions in the AI group (3.92%) was lower than that in the Regular group
(10.64%), but the differencewas not statistically significant (p> 0.05). The satisfaction rate of intestinal
preparation in the AI group (96.08%) was comparable to that of the Regular group (82.98%) (p> 0.05).
Conclusion Compared with the assessment based solely on the intestinal preparation map and the last
fecal characteristics, the application of AI intestinal image recognition model in intestinal preparation
before colonoscopy can shorten the time of colonoscopy and improve intestinal cleanliness, but with
comparable patient satisfaction and safety.

Key words: artificial intelligence; intestinal; image; colonoscopy

Submitted: 27 August 2024 Revised: 22 October 2024 Accepted: 29 October 2024

Introduction
Colonoscopy is an important auxiliary diagnostic tool for intestinal diseases

(Shahini et al, 2023). Colonoscopy examination enables effective detection of early
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intestinal diseases, thus avoidingmissed diagnosis andmisdiagnosis, and the results
of which provide guidance for early adoption of corresponding treatment measures
in clinical practice (Chapman andMarshall, 2020; Shahini et al, 2023). Meanwhile,
the accuracy of colonoscopy examination is closely related to the quality of intesti-
nal preparation (Rosa et al, 2023). Adequate intestinal preparation before examina-
tion ensures the cleanliness of the intestinal mucosa, which has a direct influence
on the examination results (Chapman and Marshall, 2020; Hammami et al, 2021;
Rosa et al, 2023). Higher-quality intestinal preparation allows unobstructed ob-
servation of tumors, ulcers, polyps, and other conditions on the intestinal mucosa
during colonoscopy (Rong et al, 2023; Sun et al, 2023). If the quality of intestinal
preparation is poor (e.g., fecal adhesion to the intestinal wall), the accuracy of di-
agnostic evaluation could be affected, potentially delaying the implementation of
optimal intervention (Matsumoto et al, 2021; Rong et al, 2023; Sun et al, 2023).

Several surveys have shown that 20% to 30%of patients undergoing colonoscopy
have inadequate bowel preparation, which not only affects the examination process
and results but also exacerbates patient pain and increases the risk of complica-
tions (Hsu and Chiu, 2023b; Sun et al, 2023; Zhou et al, 2021). Therefore, how
to improve the quality of intestinal preparation before colonoscopy has become a
research hotspot (Hsu and Chiu, 2023b; Zhou et al, 2021). In recent years, arti-
ficial intelligence (AI) has achieved gradual yet widespread adoption in various
branches of the medical field. It has the advantages of automatic feature extraction
and data processing capabilities and is not affected by fatigue (Hsu et al, 2023a).
In the discipline of gastroenterology, AI can be applied to accurately analyze the
images obtained from colonoscopy, evaluate the quality of intestinal preparation,
and reduce the subjectivity of the operating physician, which may help to achieve
the standardization of colonoscopy examination (Aoki et al, 2020; Ju et al, 2023).

In view of the above, this studywas designed to retrospectively analyze the clin-
ical data of patients who underwent colonoscopy, aiming to clarify the application
value of AI intestinal image recognition models in evaluating intestinal preparation
before colonoscopy and improve the quality of intestinal preparation.

Methods
Participants

This is a retrospective analysis. Clinical data from 98 patients who underwent
colonoscopy in NanTong First People’s Hospital from May 2023 to October 2023
were retrospectively reviewed. Among them, 47 cases who were evaluated based
solely on the intestinal preparation map and the last fecal characteristics were as-
signed to the Regular group, while 51 cases who were evaluated using an AI-driven
intestinal image recognition model were assigned to the AI group. This study
was approved by the Ethics Committee of NanTong First People’s Hospital (No.
2020KT085). The procedure of obtaining informed consent from the patients was
exempted by the Ethics Committee of NanTong First People’s Hospital given the
retrospective nature of the study.

2 British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0577

https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0577


ARTICLEARTICLEARTICLE

Inclusion and Exclusion Criteria
Only the patients meeting the following inclusion criteria were included: (i)

patients aged ≥18 years old; (ii) patients taking laxatives for bowel preparation;
(iii) patients or their accompanying family members who were familiar with using
smartphones; and (iv) patients with complete clinical data.

The exclusion criteria of this study were as follows: (i) individuals with gas-
trointestinal bleeding or obstruction; (ii) individuals who had previously undergone
intestinal surgery treatment; (iii) individuals with cardiovascular and pulmonary
dysfunction; (iv) individuals with movement disorders who were unable to com-
plete the intestinal preparation; (v) individuals with neurological or psychiatric dis-
orders; (vi) individuals with allergic constitution; (vii) individuals with abnormal
coagulation function; and (viii) patients with gastric emptying disorders.

Treatment Method
In the Regular group, the patients were evaluated based on the intestinal prepa-

ration map and the last fecal characteristics.
Patients in the AI group were evaluated using the AI intestinal image recogni-

tion model. During the period of intestinal preparation, which commenced at 8:00
PM the day before the examination, each of the patients was administered with 1
L of polyethylene glycol electrolyte powder (H20030827, WanHe Pharmaceutical
Co., Ltd., Shenzhen, China) in divided doses within 60 minutes. On the day of the
examination, if the patient undergoes the examination in the morning, they should
start at 4:00 AM and take 2 L of polyethylene glycol electrolyte powder in divided
doseswithin 60minutes; if the examination is to be conducted in the afternoon, start-
ing from 9:00 PM, the patient would be ordered to take 2 L of polyethylene glycol
electrolyte powder in divided doses within 60 minutes (250 mL/time). After tak-
ing the polyethylene glycol electrolyte powder, the patients should drink plenty of
water, increase walking time, and massage the abdomen clockwise. Colonoscopy
was performed for those who showed quality intestinal preparation, and laxatives
were added to those who failed until the preparation became suitable for examina-
tion. The examination was performed using the colonoscopy examination system
CF-HQ290 (Olympus Medical Systems, Tokyo, Japan). The patients were assisted
in taking a left lateral position and an electronic endoscope was inserted through
the anus, slowly advanced to the end of the ileum, and then withdrawn to the anus
by the end of the colonoscopy examination. During the image segmentation phase
of model construction, fecal water images were captured using smartphones, and
the images were segmented using the multi-threshold edge detection method. Gaus-
sian smoothing was used for noise reduction. The Gaussian kernel size (usually 3
× 3, 5× 5, 7× 7) was determined based on the image noise level and the required
smoothness level. Gaussian kernel was created and placed at the corresponding
pixel position. All pixel values and corresponding Gaussian weights in the kernel
were multiplied and summed to obtain new pixel values, and the images were saved
and processed. The gradient values in each direction of the image were calculated
and the maximum value was screened, and then the edge information of the fecal
water image was obtained by referring to the preset high threshold. Contour maps
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were generated using the preset low threshold and edge information, and the fecal
water images were separated and extracted based on the contour maps. Next, a
preset convolutional neural network (CNN) model was generated. The fecal water
images in the database were divided into a training set and a validation set in a 7:3
ratio. The CNN model was trained with the training set data, and the results of
multiple CNN models with different initializations but the same structure were av-
eraged to obtain a preset CNN model. The fecal water images were identified and
extracted, and the fecal images were compared with the fecal properties database
images using the perceptual hashing algorithm to obtain intestinal preparation re-
sults. For the validation set, the model performance was verified based on ResNet
Transformer, Vision, Visual geometry group network and ConvNext, and the accu-
racy and F1 value variation curve were clarified. The pre-configured CNN model
was deployed on the mobile cloud, and patients were informed to send the last im-
age of fecal fluid discharged to the cloud for evaluation through the WeChat mini
program “Intestinal Preparation” on their smartphones. The mini program includes
a photography module (capturing fecal water images through a smartphone), a pro-
cessing module (using the central processor of the machine learning fecal water
shape recognition method program to implement processing and generate intesti-
nal preparation results), and a display module (connecting the processing module
and the mobile phone display screen to present evaluation results). The model was
successfully constructed (Fig. 1).

Fig. 1. Artificial intelligence (AI) intestinal image recognition model. (A) Unclean intestine. (B)
Clean intestine.

Observation Indicators
Time and cleanliness of the intestine during colonoscopy. The time for colono-

scopy refers to the time difference between capturing images of the anus while
inserting and pulling out the endoscope. Intestinal cleanliness of the right, trans-
verse, and left colon was evaluated using the Boston Bowel Preparation Scale. The
examination needs to be terminated if it is impossible to insert the endoscope under
the condition of poor intestinal preparation. The presence of a large amount of solid
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feces in the intestinal cavity that block the view of intestinal mucosa is scored 0 on
the scale. The presence of opaque liquid or residual feces in the intestinal cavity,
which renders part of the intestinal mucosa visible, is scored 1 point. Two points
are scored if there is a small amount of opaque liquid or feces in the intestinal cav-
ity, which makes the intestinal mucosa moderately visible. Clear visibility of the
entire intestinal mucosa, with no opaque liquid or feces in the intestinal cavity, is
scored 3 points. The sum of the total scores of each bowel is the final score.

Incidence of adverse reactions during intestinal preparation. The incidence
of adverse reactions during intestinal preparation, including vomiting, nausea, anal
discomfort, and palpitations, was recorded.

Intestinal preparation satisfaction. Before discharge, a self-designed satisfac-
tion questionnaire was used to evaluate patients’ satisfaction with the intestinal
preparation from three aspects: attitude of the staff, quality of operation, and any
discomfort during intestinal preparation. The total score of the questionnaire is
100 points, which are divided into three categories: very satisfied (90–100 points),
satisfied (70–89 points), and dissatisfied (≤69 points). Overall satisfaction rate =
(number of very satisfied + number of satisfied)/total number of responses× 100%.

Statistical Analysis
Data were analyzed using SPSS version 26.0 (SPSS Inc., Chicago, IL, USA).

Normally distributed continuous data are expressed as mean and standard devia-
tion (SD), based on the normality of distribution, assessed by the Shapiro-Wilk test.
Independent sample t-test was used to compare the means of two independent sam-
ples, especially for continuous variables. The hypothesis of equal variance was
examined and considered in the analysis. Categorical variables are expressed as
frequency and percentage. The Chi-square test was used to compare categorical
variables between two groups, such as gender and educational level. p-value less
than 0.05 was considered statistically significant.

Results
In this retrospective analysis, a total of 98 patients were included, including 52

males and 46 females. The age of the patients ranged from 36 to 67 years old, with a
mean of 52.26± 7.56 years. There were 47 cases in the Regular group and 51 cases
in the AI group. There were no significant differences in gender, age, body mass
index (BMI), education level, and reason for inspection between the two groups (p
> 0.05) (Table 1).

It was shown that the time required for colonoscopy in the AI group was shorter
than that in the Regular group, and the intestinal cleanliness score was higher in the
AI group than that in the Regular group (p < 0.05) (Fig. 2).

In terms of adverse reactions, 2 patients in the AI group (3.92%) experienced
adverse reactions compared to 5 patients in the Regular group (10.64%), but the
difference was not statistically significant (p > 0.05) (Table 2).

In the AI group, 36 patients were very satisfied with the overall intestinal prepa-
ration procedure, with 13 and 2 individuals feeling satisfied and dissatisfied, respec-
tively. Meanwhile, 24 patients were very satisfied, 15 were satisfied, and 8 were
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Table 1. Comparison of baseline characteristics between the AI and Regular groups.

Variables AI group (n = 51) Regular group (n = 47) t/χ2 p

Gender
Male 29 (56.86) 23 (48.94) 0.617 0.432Female 22 (43.14) 24 (51.06)

Age (year) 51.82 ± 7.17 52.72 ± 8.02 –0.587 0.559
Body mass index (kg/m2) 23.61 ± 2.69 23.09 ± 3.08 0.886 0.378
Reason for inspection
Constipation 5 (9.80) 7 (14.89)

3.145 0.534
Inflammatory bowel disease 4 (7.84) 2 (4.26)
Colonic polyps 26 (50.98) 26 (55.32)
Rectal bleeding 14 (27.45) 8 (17.02)
Others 2 (3.92) 4 (8.51)

Education level
Below high school 29 (56.86) 22 (46.81) 0.991 0.320High school and above 22 (43.14) 25 (53.19)

Note: Except for age and body mass index which are expressed as mean ± SD, other variables
are presented as count (percentage).
AI, artificial intelligence.

Fig. 2. Comparison of time taken for colonoscopy examination and intestinal cleanliness be-
tween the AI and Regular groups. AI, artificial intelligence.

dissatisfied with the overall intestinal preparation procedure in the Regular group.
The overall satisfaction rate with intestinal preparation in the AI group (96.08%)
was comparable to that of the Regular group (82.98%) (p > 0.05) (Table 3).
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Table 2. Comparison of incidence rate of adverse reactions between the AI and Regular
groups.

Group n Vomiting Nausea Anal discomfort Palpitation Overall incidence rate

AI group 51 0 (0.00) 0 (0.00) 1 (1.96) 1 (1.96) 2 (3.92)
Regular group 47 1 (2.13) 2 (4.26) 2 (4.26) 0 (0.00) 5 (10.64)
χ2 0.805
p 0.370
Note: The variables are presented as count (percentage). AI, artificial intelligence.

Table 3. Comparison of satisfaction with intestinal preparation between the AI and Regular
groups.
Group n Very satisfied Satisfied Dissatisfied Overall satisfaction

AI group 51 36 (70.59) 13 (25.49) 2 (3.92) 49 (96.08)
Regular group 47 24 (51.06) 15 (31.91) 8 (17.02) 39 (82.98)
χ2 3.263∗
p 0.071
Note: The variables are presented as count (percentage). AI, artificial intelligence.
∗, Chi-square test with continuity correction applied.

Discussion
Colonoscopy is the mainstay of examination tool for screening colorectal can-

cer by virtue of its high screening sensitivity and specificity. Studies have shown
that traditional approaches are constrained by technical shortcomings such as in-
complete feature extraction and poor recognition performance (Chen et al, 2020;
Shan et al, 2021). The extracted features are mainly limited to certain aspects, such
as the shape of fecal water and the image color. Thus, with these approaches, it
is difficult to fully capture the overall state of the intestines and accurately deter-
mine the actual intestinal cleanliness (Chen et al, 2020; Shan et al, 2021; Tkach
et al, 2022). The usage of AI has been reported to be able to shorten endoscopic
examination time, reduce blind spot rates, improve the successful detection rate
of high-risk lesions, evaluate intestinal preparation, improve polyp detection rate,
automatically collect maps, and generate reports (Song et al, 2021). At the same
time, AI can conduct quality control evaluations for endoscopists, improve the de-
tection rate of endoscopic lesions, and reduce the burden on endoscopists (Correia
and Lourenço, 2021; Song et al, 2021). Therefore, in the present study, we ex-
plored the value of using an AI intestinal image recognition model to evaluate in-
testinal preparation before colonoscopy and found that the AI application indeed
shortened the duration of colonoscopy examination and improved intestinal clean-
liness, as compared to the usage of the regular approaches, although these two types
of methods did not yield statistically significant differences in patient satisfaction
and incidence of adverse reactions. This attests to the superior application value
of the AI-driven intestinal image recognition model in intestinal preparation before
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colonoscopy, which is beneficial to shorten the time of colonoscopy examination
and improve the quality of intestinal cleansing.

Zhou et al (2020) used AI systems for the evaluation of intestinal preparation,
providing intestinal preparation scores every 30 seconds and presenting the cumu-
lative frame ratio of each score during the exit phase of colonoscopy, and the result
confirmed that its evaluation accuracy was as high as 93.33%. Meanwhile, studies
also demonstrated that in AI assessment, the application of grayscale conversion,
noise reduction, and standardization on fecal water images can comprehensively
extract the morphological features of fecal water, and can be used to train CNN
models (Aoki et al, 2024; Zhou et al, 2020). Through the one-by-one comparison
of fecal water images and fecal water shape database images, the quality of intesti-
nal preparation can be accurately evaluated (Aoki et al, 2024; Hsu et al, 2023a),
which can help to reduce the workload of medical staff and minimizing the rele-
vant preparation work before examination (Aoki et al, 2024; He et al, 2019; Hsu et
al, 2023a; Zhou et al, 2020).

Gimeno-García et al (2023) pointed out that patients undergoing colonoscopy
can autonomously evaluate their intestinal preparation based on the intestinal clean-
liness, but such evaluation could lead to subjective results. In addition, the quality
of colonoscopy can be easily affected by insufficient intestinal preparation, and
even lead to the termination of the examination. Thus, comparing and analyzing
the last fecal map uploaded by patients using the AI-driven models on their mobile
devices can allow for a more objective evaluation of intestinal preparation, thereby
improving the quality of colonoscopy examinations. It is also demonstrated that us-
ing AI to identify intestinal structures, evaluate the quality of intestinal preparation,
and obtain the retraction time, cecal insertion rate, and intestinal preparation quality
through analysis of colonoscopy images can provide important reference basis for
the evaluation of colonoscopy examination, which is conducive to improving its
accuracy, safety, and effectiveness (Cardoso et al, 2022). O’Hara and Mc Namara
(2023) also confirmed that AI technology can help improve the quality of intestinal
preparation before colonoscopy, thereby ensuring its accuracy. The results of this
study also support the conclusions of the aforementioned research.

The AI-based examination and evaluation systems can integrate a large amount
of authoritative experience and knowledge from medical experts, and assist physi-
cians lacking clinical experience in standardized and scientific evaluation of intesti-
nal preparation quality, so as to achieve standardization and unity of colonoscopy
examination (Cardoso et al, 2022; O’Hara and Mc Namara, 2023). Su et al (2020)
developed a deep learning-based quality control system for colonoscopy, which can
monitor the quality of intestinal preparation, retraction speed, and stability in real-
time, and give out alerts when the intestinal preparation is poor (Boston Intestinal
Preparation Scale score <2 points) or when the retraction is too fast, all of which
are meant for quality control. Such quality control systems for colonoscopy have
been touted for their ability to improve the quality of colonoscopy examination
and facilitate the detection rate of adenomas and polyps (O’Hara and Mc Namara,
2023; Su et al, 2020). In addition, the application of AI-driven intestinal image
recognition models in intestinal preparation before colonoscopy can help improve
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the uneven level of endoscopic physicians in different regions, especially in under-
developed regions, due to imbalanced allocation of medical resources and disparity
in economic levels (Cardoso et al, 2022; O’Hara and Mc Namara, 2023; Su et al,
2020).

This study has certain limitations. Firstly, it is a single-center retrospective
study with small sample size. Secondly, neither group was randomly assigned;
therefore, the baseline information collectedmay be imbalanced and biased. Thirdly,
the indicators of the colonoscopy examination may be influenced by human or tech-
nical factors. Finally, it is not clear whether there is a difference in the disease
detection rate between the two groups. Therefore, further clinical exploration is
needed.

Conclusion
Compared with the assessment based solely on the intestinal preparation map

and the last fecal characteristics, the application of AI-driven intestinal image recog-
nition model in intestinal preparation before colonoscopy can shorten the time of
colonoscopy, and improve intestinal cleanliness, but with comparable levels of pa-
tient satisfaction and safety.

Key Points
• The application of AI-driven intestinal image recognition model in intesti-

nal preparation before colonoscopy can shorten the time of colonoscopy
and improve intestinal cleanliness.

• The AI-driven intestinal image recognition model delivers comparable
levels of patient satisfaction and safety to those evaluated solely based on
the intestinal preparation map and the last fecal characteristics.

• The application of AI-driven intestinal image recognition model in intesti-
nal preparation before colonoscopy is a feasible strategy with a satisfac-
tory safety profile.

Availability of Data and Materials
The data analyzed was available on the request for the corresponding author.

Author Contributions
ZMG and XRX designed the study. XRX, JHL, JWQ, BFF, TH and JJS con-

ducted the study. TH provided significant assistance and suggestions for the artifi-
cial intelligence aspect of this research. SCF collected and analyzed the data. JJS
participated in drafting the manuscript, and all authors contributed to the critical
revision of the manuscript for important intellectual content. All authors gave final
approval of the version to be published. All authors participated fully in the work,
took public responsibility for appropriate portions of the content, and agreed to be

9 British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0577

https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0577


ARTICLEARTICLEARTICLE

accountable for all aspects of the work in ensuring that questions related to the ac-
curacy or completeness of any part of the work were appropriately investigated and
resolved.

Ethics Approval and Consent to Participate
This study was approved by the Ethics Committee of Nantong First People’s

Hospital (No. 2020KT085). The procedure of obtaining informed consent from the
patients was exempted by the Ethics Committee of NanTong First People’s Hospital
given the retrospective nature of the study. The study was in accordance with the
Declaration of Helsinki.

Acknowledgement
Not applicable.

Funding
This study is supported byNantong Science and TechnologyBureau (MS12021

017) andResearch Project of NantongMunicipal Health Commission (MS2022021)
and Jiangsu Provincial Health Commission (H2019049).

Conflict of Interest
The authors declare no conflict of interest.

References
Aoki T, Yamada A, Oka S, Tsuboi M, Kurokawa K, Togo D, et al. Comparison of clinical utility of deep
learning-based systems for small-bowel capsule endoscopy reading. Journal of Gastroenterology andHep-
atology. 2024; 39: 157–164. https://doi.org/10.1111/jgh.16369

Aoki T, Yamada A, AoyamaK, Saito H, Fujisawa G, Odawara N, et al. Clinical usefulness of a deep learning-
based system as the first screening on small-bowel capsule endoscopy reading. Digestive Endoscopy.
2020; 32: 585–591. https://doi.org/10.1111/den.13517

Cardoso P, Saraiva MM, Afonso J, Ribeiro T, Andrade P, Ferreira J, et al. Artificial Intelligence
and Device-Assisted Enteroscopy: Automatic Detection of Enteric Protruding Lesions Using a
Convolutional Neural Network. Clinical and Translational Gastroenterology. 2022; 13: e00514.
https://doi.org/10.14309/ctg.0000000000000514

Chapman W, Marshall S. Optimising bowel preparation before colonoscopy. British Journal of Nursing.
2020; 29: S3–S12. https://doi.org/10.12968/bjon.2020.29.Sup13.S3

Chen H, Lu M, Liu C, Zou S, Du L, Liao X, et al. Comparative Evaluation of Participation and Diagnostic
Yield of Colonoscopy vs Fecal Immunochemical Test vs Risk-Adapted Screening in Colorectal Cancer
Screening: Interim Analysis of a Multicenter Randomized Controlled Trial (TARGET-C). The American
Journal of Gastroenterology. 2020; 115: 1264–1274. https://doi.org/10.14309/ajg.0000000000000624

Correia FP, Lourenço LC. Artificial intelligence application in diagnostic gastrointestinal en-
doscopy - Deus ex machina? World Journal of Gastroenterology. 2021; 27: 5351–5361.
https://doi.org/10.3748/wjg.v27.i32.5351

Gimeno-García AZ, Benítez-Zafra F, Nicolás-Pérez D, Hernández-Guerra M. Colon Bowel Preparation in
the Era of Artificial Intelligence: Is There Potential for Enhancing Colon Bowel Cleansing? Medicina.
2023; 59: 1834. https://doi.org/10.3390/medicina59101834

10 British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0577

https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0577


ARTICLEARTICLEARTICLE

Hammami A, Elloumi H, Bouali R, Elloumi H. Clinical practice standards for colonoscopy. La Tunisie
Medicale. 2021; 99: 952–960.

He YS, Su JR, Li Z, Zuo XL, Li YQ. Application of artificial intelligence in gastrointestinal endoscopy.
Journal of Digestive Diseases. 2019; 20: 623–630. https://doi.org/10.1111/1751-2980.12827

Hsu CM, Hsu CC, Hsu ZM, Chen TH, Kuo T. Intraprocedure Artificial Intelligence Alert System for
Colonoscopy Examination. Sensors. 2023a; 23: 1211. https://doi.org/10.3390/s23031211

HsuWF, Chiu HM. Optimization of colonoscopy quality: Comprehensive review of the literature and future
perspectives. Digestive Endoscopy. 2023b; 35: 822–834. https://doi.org/10.1111/den.14627

Ju J, Oh HS, Lee YJ, Jung H, Lee JH, Kang B, et al. Clean mucosal area detection of gastroenterol-
ogists versus artificial intelligence in small bowel capsule endoscopy. Medicine. 2023; 102: e32883.
https://doi.org/10.1097/MD.0000000000032883

MatsumotoM, FujiokaM, Okada T, Naka Y, Amemiya A,Matsushima E, et al. Evaluation of bowel prepara-
tion before colonoscopy by ultrasonographic monitoring of colonic fecal retention: a case series. Medical
Ultrasonography. 2021; 23: 147–152. https://doi.org/10.11152/mu-2792

O’Hara FJ, Mc Namara D. Capsule endoscopy with artificial intelligence-assisted technology: Real-world
usage of a validated AI model for capsule image review. Endoscopy International Open. 2023; 11: E970–
E975. https://doi.org/10.1055/a-2161-1816

Rong L, LiuM, Liu L. Evidence-based Practice of Preparing the Best Evidence for Intestinal Tract in Elderly
Patients Before Colonoscopy. Alternative Therapies in Health and Medicine. 2023; 29: 224–233.

Rosa B, Donato H, Cúrdia Gonçalves T, Sousa-Pinto B, Cotter J. What Is the Optimal Bowel Preparation for
Capsule Colonoscopy and Pan-intestinal Capsule Endoscopy? A Systematic Review and Meta-Analysis.
Digestive Diseases and Sciences. 2023; 68: 4418–4431. https://doi.org/10.1007/s10620-023-08133-7

Shahini E, Sinagra E, Vitello A, Ranaldo R, Contaldo A, Facciorusso A, et al. Factors affecting the quality
of bowel preparation for colonoscopy in hard-to-prepare patients: Evidence from the literature. World
Journal of Gastroenterology. 2023; 29: 1685–1707. https://doi.org/10.3748/wjg.v29.i11.1685

Shan K, Lu H, Zhang Z, Xie J, Xu L, Wang W, et al. Impact of second forward-view examination on ade-
noma detection rate during unsedated colonoscopy: a randomized controlled trial. BMCGastroenterology.
2021; 21: 213. https://doi.org/10.1186/s12876-021-01783-9

Song YQ, Mao XL, Zhou XB, He SQ, Chen YH, Zhang LH, et al. Use of Artificial Intelligence to
Improve the Quality Control of Gastrointestinal Endoscopy. Frontiers in Medicine. 2021; 8: 709347.
https://doi.org/10.3389/fmed.2021.709347

Su JR, Li Z, Shao XJ, Ji CR, Ji R, Zhou RC, et al. Impact of a real-time automatic quality control system
on colorectal polyp and adenoma detection: a prospective randomized controlled study (with videos).
Gastrointestinal Endoscopy. 2020; 91: 415–424.e4. https://doi.org/10.1016/j.gie.2019.08.026

Sun M, Yang G, Wang Y. Cleaning effect and tolerance of 16 bowel preparation regimens on adult patients
before colonoscopy: a network meta-analysis. International Journal of Colorectal Disease. 2023; 38: 69.
https://doi.org/10.1007/s00384-023-04355-3

Tkach S, Dorofeyev A, Kuzenko I, Sulaieva O, Falalyeyeva T, Kobyliak N. Fecal microbiota transplanta-
tion in patients with post-infectious irritable bowel syndrome: A randomized, clinical trial. Frontiers in
Medicine. 2022; 9: 994911. https://doi.org/10.3389/fmed.2022.994911

Zhou J, Wu L, Wan X, Shen L, Liu J, Zhang J, et al. A novel artificial intelligence system for the
assessment of bowel preparation (with video). Gastrointestinal Endoscopy. 2020; 91: 428–435.e2.
https://doi.org/10.1016/j.gie.2019.11.026

ZhouW, Yao L, Wu H, Zheng B, Hu S, Zhang L, et al. Multi-step validation of a deep learning-based system
for the quantification of bowel preparation: a prospective, observational study. The Lancet. Digital Health.
2021; 3: e697–e706. https://doi.org/10.1016/S2589-7500(21)00109-6

11 British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0577

https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0577

	Introduction
	Methods
	Participants
	Inclusion and Exclusion Criteria
	Treatment Method
	Observation Indicators
	Statistical Analysis

	Results
	Discussion
	Conclusion
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgement
	Funding
	Conflict of Interest
	References

