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Abstract

An adequate bowel preparation in patients with inflammatory bowel disease (IBD) is a
prerequisite for successful colonoscopy for screening, diagnosis, and surveillance.
Several bowel preparation formulations are available, both high- and low-volume based
on polyethylene glycol (PEG) and preparation. Generally, low-volume formulations are
based on several compounds such as magnesium citrate preparations with sodium
picosulphate, oral sulphate solution, and oral sodium phosphate-based solutions.
Targeted studies on the quality of bowel preparation prior to colonoscopy in the IBD
population are still required, with current evidence from existing studies being
inconclusive. New frontiers are also moving towards the use of alternatives to

anterograde enema, using preparations based on retrograde colonic lavage.

INTRODUCTION

Adequate bowel preparation is a crucial for successful colonoscopy in diagnostic,
therapeutic, and screening indications; however, it remains one of the main challenges
in patients undergoing colonoscopy [1.2. Thus, several requirements were identified for
managing this issue, including improving the palatability and tolerability of bowel

preparation products and adopting a tailored, patient focused approach by taking into




account the patient's choice of product [, Management of inflammatory bowel diseases

(IBD), including Crohn's disease (CD) and ulcerative colitis (UC), requires regular
endoscopic surveillance. In patients with IBD, endoscopic procedures are indicated for
initial diagnosis, monitoring of disease activity, evaluation of therapeutic response, and
in cancer screening Bl. The latter indication is significant as patients with IBD are at an
increased risk of developing colorectal cancer [4l. In addition, a proportion of patients
with IBD undergo surgical intervention and therefore require postoperative endoscopic
re-evaluation to identify any postsurgical recurrence, especially in CD Bl

Emerging evidence has emphasised “treat-to-target” approaches in the management of
IBD by defining specific treatment goals and punctuating the timing of evaluation.
Assessment of these uses standardised endoscopic scores, the calculation of which
requires adequate bowel preparation in all regions of the colon and last ileum, that can
be explored with colonoscopy and ileocolonoscopy 07 However, especially in IBD
patients, there is a need to weigh up the safety of intestinal preparations, especially
under severe disease activity conditions [8l. Although rare, significant adverse events
associated with bowel preparation, such as mucosal inflammation P, intestinal
perforations (%], and ischaemic colitis ['1l have been reported.

The purpose of the present review is to provide an overview of the current available
evidence on bowel preparation formulations, specifically evaluated in IBD. Moreover,
to determine the factors of successful and unsuccessful bowel preparation in patients
with IBD, and to provide clues on the appropriate choice of formulation for IBD

patients.

TYPE OF BOWEL PREPARATIONS STUDIED IN INFLAMMATORY BOWEL
DISEASES

Several bowel preparations are available for patients undergoing colonoscopies. They
can be categorized into high-volume (volume of at least 3L), isosmotic, polyethylene
glycol (PEG) formulations, and low-volume (volume less than 3L, but with the addition

of osmotically active adjuvants such as ascorbic-acid, citrate, and bisacodyl) PEG [12l.




There are also osmotically active, non-PEG, low-volume solutions. Examples include
magnesium citrate preparations or other preparations based on sodium picosulphate,
oral sulphate, and oral sodium phosphate ['2I. However, they have a high potential risk
of adverse events due to their osmotic properties.

There are currently no studies that provide a definitive and detailed overview of the
application of various bowel preparations available to patients with IBD. Table 1
summarises the bowel preparation regimens studied specifically for IBD patients. Case
reports of patients with IBD and the relevant adverse events associated with bowel

preparation are shown in Table 2.

Bowel preparation studied in Inflammatory Bowel Disease: origins

An early trial in 1982 focused on evaluating bowel preparation in patients with UC who
underwent colonoscopy for dysplasia screening [13l. The study compared two bowel
preparation products, castor oil (30 mL) and senna tablets (75 mg sennosides).
However, the authors highlighted post-colonoscopy complaints (particularly
complaints that were more common with senna tablets) and many UC flare-ups in
several cases requiring steroid treatment. In this study, they targeted patients with UC
with inactive or presumably mild disease activity. The efficacy rate shown with both
preparations exceeded 80%. In any case, to date, such preparations are insupportable
and fall into disuse, especially given the abundant availability of new generation

products with better safety margins.

High- and low-volume plus adjuvant preparations of polyethylene glycol in patients
with Inflammatory Bowel Diseases

PEG-based preparations were first introduced in 1980 by Davis et al ['4] as an alternative
to traditional laxatives. Several studies have examined high-volume PEG preparations
in patients with IBD. In general, these formulations have been studied alone or in

comparison to a control group of other solutions such as low-volume solutions.




An early Italian study [%], evaluated the efficacy of simethicone in addition to a 4L PEG
Electrolyte Lavage solution (ELS) solution. A high efficacy rate of 96% was shown in the
group taking only 4L PEG-ELS (considering at least acceptable preparation). In contrast,
preparation was adequate and excellent in 50% and 27% of IBD participants,
respectively. The authors defined the preparation as excellent in the absence of formed
stools and the presence of low fluid content. The preparation was defined as adequate
in the absence of formed stools and the moderate presence of clear fluid. Regarding the
safety profile, the preparation showed poor tolerability in only 14% of participants with
no serious adverse events, the main complaint was abdominal bloating.

However, two subsequent studies compared high-volume and low-volume PEG
solutions with bisacodyl and ascorbic acid adjuvants.

Bisacodyl is a diphenylmethane compound. It has an extrinsic laxative action owing to
its dual prokinetic and secretion properties after conversion to an intestinally active
metabolite. It has shown comparable properties in some intestinal motility parameters
to other drugs such as prucalopride, linaclotide, and tegaserod [161.

In a noninferiority study with 211 participants, Manes ef al 7] compared a high-volume
4L PEG-ELS solution with a low-volume solution (2L PEG) with bisacodyl adjuvant at 5
mg, and concluded a noninferiority of the latter over the former. They focused
exclusively on patients with UC. Patients had a free choice of a split or non-split
regimen, but nonetheless were instructed to eat a low fibre diet for the three days prior
to preparation. Bisacodyl was administered by patients in the afternoon of the day
before the procedure, and only after the procedure was initiated. Colon cleansing was
assessed using the Ottawa scale [7l. The efficacy rate was higher in the low-volume
group 83%, compared with 77.1% in the high-volume group, the difference was not
significant. In addition, the presence of bubbles was significantly worse in the low-
volume group. Disease activity and the type of administration (split or not) did not
influence patient compliance. In terms of safety, severe adverse reactions were observed

in both solutions. The low-volume PEG preparation with bisacodyl in this study,




showed greater potential in avoiding gastrointestinal disorders associated with bowel
preparation including bloating, cramping, anal irritation, nausea, and vomiting,.

In any case, the use of bisacodyl at high dosages >5 mg should be avoided ['8]. Cases of
ischaemic colitis after bisacodyl use have been reported. Two cases were reported after
using 15 mg bisacodyl in two women over 50 years of age with ischaemic colitis. In both
cases, the patients were discharged without adverse outcomes; however, in one of the
two cases, haemodynamic deterioration was experienced [%l. They were not both IBD
patients; however, in the latter patients, bisacodyl dosing must be weighed carefully.
Certainly, such preparations should be evaluated with extreme caution in elderly
patients with cardiovascular and ischaemic colitis risk factors 20l and even more so in
patients with coexisting IBD.

Neurointestinal reactions, are further rare but serious adverse reactions. In some
studies, the use of bisacodyl as a laxative induced changes in colonic redundancy and
colonic dilatation with loss of haustral markings. This is likely to have been caused by
neuronal or colonic muscle damage [2ll. In addition, in vitro evidence in rat bladder
epithelium, suggests that bisacodyl has the potential to induce proliferative epithelial
injury [2l. However, such evidence is still experimental and does not definitively
impose a contraindication for this product. Moreover, the contraindication for bisacodyl
in patients with advanced congestive heart failure should also be considered 8],

A subsequent study by Kim et al (22 investigated the low-volume solution adjuvant
ascorbic acid, and compared this with classic high-volume 4L PEG-ELS. As in the
previous study, the authors exclusively targeted 109 patients with inactive UC. In
addition, in this study, patients were given a free choice between a split regimen, and
were advised to eat a fibre-free diet for two days before the endoscopic examination.
Bowel preparation quality was assessed with the Boston Bowel Preparation Scale
(BBSP) 2%, a score of equal to or greater than 6 defined a successful preparation. The
authors also assessed possible disease recurrence four weeks after the endoscopic
procedure using the Simple Clinical Colitis Activity Index [24, with a cut-off greater

than 4 defined as recurrence. In both groups, the split regimen was the most widely




used, and more than 90% of patients in both groups achieved an effective preparation.
The safety profile was slightly worse in the 4L PEG group, but not significantly
different from the low-volume preparation. However, patients treated with 4L PEG
experienced a significantly higher rate of nausea. There was no difference in disease
recurrence at one month, which was more, but not significantly greater than in the low-
volume group with ascorbate (25% vs 22.6%, respectively).

Moreover, in the context of ascorbate-based preparations, Maida et al 12! evaluated a
preparation with 1L of PEG in 185 patients with IBD, comparing with 226 non-IBD
controls. The study concluded a higher clearance rate (assessed by the BBSP) than in
non-IBD controls (92.9% vs. 85.4%), and a similar safety profile between IBD and non-
IBD. No correlation was found between disease activity and incidence of adverse
events. The rate of non-severe adverse events was 22.2% in IBD patients compared with
21.2% in controls, there were no severe adverse events in the study.

Patients with phenylketonuria or glucose-6-phosphate dehydrogenase deficiency
should not undergo this type of preparation due to the presence of ascorbate [20]. Some
case reports of serious adverse events have also been described with ascorbic acid. For
example, in an over-seventy-year-old hypertensive diabetic woman experienced
ischaemic colitis with 200 g of 3350 PEG in 1L and 21 g of ascorbic acid solution ?7l. An
82-year-old woman with atrial fibrillation and mild chronic renal failure received a 1L
PEG preparation with ascorbate and experienced non-occlusive mesenteric ischaemic
colitis 8. Both were elderly, non-IBD patients, with cardiovascular risk factors.
Therefore, similar to bisacodyl, such preparations should be weighed carefully in
elderly patients with IBD and cardiovascular risk factors. In addition, attention should
be paid to patients with advanced heart failure, unstable angina, and creatinine
clearance <30 mL/min. In these patients adequate hydration should be considered
when such a formulation is used [18].

Finally, an attempt with very low-volume PEG-based preparations (1L PEG) was made
by Neri et all2%In a cohort of 103 IBD patients, with good distribution between CD and

UC, Neri ef al showed an adequate preparation rate of 85.4% (assessed by BBSP), with




an impact of disease activity on preparation rate. This evidence, coupled with a good
safety profile, makes this preparation a good choice for patients with a very low
tolerance for high-volume preparations.

Moreover, a final study by Mohsen et al 39 evaluated a comparative single-blinded
randomised trial for both preparation type and population (IBD vs non-IBD patients).
The authors compared a preparation based on sodium picosulphate/magnesium citrate
in combination with PEG and a low-volume preparation of PEG with ascorbic acid. The
two preparations did not differ in terms of efficacy (assessed by the Ottawa scale) or
safety. Although, in the group of IBD patients on the low-volume preparation of PEG
with ascorbic acid, the incidence of abdominal pain increased. Overall, only 10.5% of

the patients had inadequate preparation.

What are the alternatives to polyethylene glycol-based preparations in focused studies
in patients with inflammatory bowel diseases?

Alternatives to PEG-based preparations include those based on magnesium citrate plus
picosulphate and oral sulphate solutions, a compound of magnesium sulphate, sodium
sulphate, and potassium sulphate. However, few studies have evaluated these
preparations for IBD treatment.

A 2019 French multicentre study examined several low-volume solutions based on
sodium picosulphate, sodium phosphate, and trisulphate (sodium, magnesium, and
potassium sulphate) [31I. All three of these non-PEG regimens had been administered in
more than 50% of the sample in a split regimen, with a previous low fibre diet lasting
between one and more than three days, depending on the regimen. The efficacy rate in
the preparation with sodium picosulphate reached 78.4%, comparable with 76.7% of the
2L PEG examined in the same study. Both formulations were significantly more
effective than the control 4 L PEG group. In addition, patient tolerance was better in the
picosulphate group than in the 2 L and 4 L PEG groups. The safety profile of sodium
picosulphate was not extremely harmful because there was one case of fever and

another of vomiting in CD patients (however, the sample receiving this formulation




consisted of only approximately 80 patients). Oral sulphate tablets were evaluated in
the study by Kim et al 2] however, only in 110 patients with inactive IBD in non-
inferiority comparison with split regimens with a 2 L PEG preparation with ascorbic
acid. The study showed a greater tolerance for the oral sulphate-based preparation, so
much so that more than 90% of the patients taking it stated that they would reuse it for
subsequent colonoscopy.

Regarding safety, although there were no severe events, a small percentage of patients
(only two) on oral sulphate showed disease flare-ups after colonoscopy. Furthermore,
caecal intubation was achieved more quickly in the PEG-based preparation (100%) than
in the sulphate preparation (92.8%). Finally, the preparation with sulphate achieved a
lower and, therefore, a better score for bubble presence. There is still little evidence to
justify the use of such alternative preparations to PEG-based preparations in patients
with IBD, so much so that the recommendations of endoscopic reference societies tend
to recommend PEG-based solutions in patients with IBD [18].

In fact, previous evidence has shown that in settings other than IBD, solutions based on
sodium phosphate or sodium picosulphate for intestinal preparation had a 10-fold
increased risk of developing intestinal mucositis compared with preparations with PEG
[33],

Cases of post-preparation shock with picosulphate-based solutions have also been
described [31. Unlike PEG-based solutions, these solutions are hyperosmolar and
challenging to handle and contraindicated in patients with heart failure,

rhabdomyolysis, hypermagnesemia, gastrointestinal ulcerative lesions, and renal failure

[18].

The role of simethicone as an additional component in bowel preparation

Simethicone is a compound of dimethicone and 4-7% silicon dioxide. This surfactant
can reduce the surface tension of bubbles in the intestinal lumen by removing them.
This improves clarity of endoscopic examination and reduces abdominal tension

(Figure 1) b5,




Few studies have investigated the role of simethicone in intestinal preparations,
specifically for patients with IBD. Metanalytic evidence has suggested its potential to
improve mucosal cleanliness and visibility, providing evidence to increase the detection
rate of adenomas and polyps [36:37]. Therefore, Lazzaroni et al 13 began experimenting in
a randomised controlled trial with high-volume 4L PEG-ELS in IBD, comparing with a
double-arm design by adding 120 mg of simethicone.

In the study, the mean age of the participants was under 40 years for both arms. The
cohort mainly consisted of UC patients. Regarding efficacy rates, bowel preparation
was at least acceptable in 96% of cases in both arms. Although efficacy was not found to
be a significant distinguishing element between the arms with or without simethicone,
it was interesting to note a significant ameliorative effect on the presence of bubbles.
Bubbles were either not detected or minimally impacted the examination in 98% of the
sample with simethicone vs 85% of patients taking 4L PEG alone. The tolerability of
patient preparation increased in favour of the simethicone-based preparation.
Generally, in this study, the addition or non-addition of simethicone did not
dramatically affect the differences in safety. These were mainly comparable in terms of
nausea, cramping pain, and abdominal bloating, except for sleep disturbances and
general malaise, which were drastically lower in patients in the simethicone group (19%
vs 44%). Bezzio et al ¥ also showed good efficacy and tolerability of a 2L PEG-ELS
solution with added simethicone in 126 patients with IBD.

Further evidence on simethicone in patients with IBD, was provided by studies in a
different setting. Namely, studies of patients undergoing small-bowel capsule
endoscopy 41, One study observed that adding 80 mg of simethicone to a 2L PEG
improved visualisation of the intestinal mucosa more in the proximal rather than distal
tract, but only in non-CD patients. This effect was likely due to altered motility in CD
patients 41l In addition, in the paediatric population, adding simethicone to the PEG
preparation appears to give good results in small-bowel capsule endoscopy; however,

good visualisation of the terminal ileum remains challenging [401.




In any case, it is noteworthy that, the most recent European guidelines recommend
adding simethicone to intestinal preparations, cautiously leaning towards improved
cleanliness and tolerability, despite a strong need for evidence to reaffirm this
recommendation [18].

A study which was not solely conducted in the IBD population, analysed the optimal
timing of simethicone administration in bowel preparation. The study suggested
optimal simethicone administration in the PEG-based preparation was in the evening of
the day before colonoscopy. Moreover, the ameliorative effect is primarily at the
expense of caecal intubation and bubble improvement [42l. This evaluation was further
conducted in another study, in combination with a PEG preparation with ascorbic acid.
Again, patients who took simethicone in the evening of the day before colonoscopy,
showed fewer bubbles and improved detection of diminutive adenomas less than or
equal to 5 mm [43],

Although not directly analysed in patients with IBD, improvement in the ease of caecal
intubation 2 should be considered. Patients with ileal CD, both at the first diagnosis
and at follow-up, should be carefully studied in the small intestinal tract. One of the
most widely used scores is the Simple Endoscopic Score for Crohn's Disease 44 uses a
thorough assessment of the ileum to identify the presence of ulcerative lesions and/or
stenosis. This need is also reaffirmed by another endoscopic score, the Crohn's Disease
Index of Severity, most commonly used in patients with CD [451.

The use of intraprocedural simethicone requires several technical considerations. A
spectroscopic study of residual fluid samples detected with borescopes in the
colonoscope channel detected residual simethicone 14l This study indicated that as
simethicone is an inert and hydrophobic compound, it can reduce the effectiveness of
endoscope reprocessing. In addition, simethicone is often included in solutions
containing sugars which can potentially increase intra-endoscopic microbial growth B71.
Moreover, several dimethicone crystals have been detected in the waterjet channel of a

damaged endoscope [48l. Therefore, European guidelines have warned about using




simethicone at the lowest effective dose 49, exclusively in the biopsy channel and not in

the auxiliary water channel [18.

Role of high-volume colonic lavage as a bowel preparation strategy: A retrograde
strategy

In addition to conventional oral bowel preparations, a promising method of retrograde
bowel preparation (already evaluated in non-IBD patients), high-volume water
irrigation with colonic lavage, has recently been explored for IBD. This is undoubtedly a
preparation modality that overcomes the obstacles and predictors of poor bowel
preparation observed for oral bowel preparation. Moreover, it is likely to be more
“palatable” to patients who experience problems with oral bowel preparation.
However, it can be practiced only in a hospital setting, and after prescription by
experienced practitioners. In a recent study, Gajera et al [ examined this modality
(Figure 2) in a retrospective study of more than 300 patients with IBD. The efficacy of
bowel preparation was above 90% (except in patients with severe hemorrhoidal disease,
in whom it was just under 90%).

Interestingly, a high efficacy rate of 94% was recorded, even for patients with previous
gastrointestinal surgery. No severe reactions were observed; the most frequent mild
reaction was abdominal pain in approximately 15% of patients. This study was not
restricted to a specific IBD and had a good distribution of UC and CD. In this study,
IBD patients were required to take bisacodyl (10 mg) the day before colonic lavage. In

other non-IBD cases, this was magnesium hydroxide, one-five days before.

Comparisons between preparations: what evidence in Inflammatory Bowel Diseases?

There is still a need for numerous studies on the preparations already available in
singles for patients with IBD, especially in the different IBD subgroups with increased
severity, such as patients with perianal disease and CD with stenosing phenotype.
However, there are even fewer available data of head-to-head comparisons among

different regimens.




A meta-analysis by Restellini et al 15!] was designed specifically for patients with IBD
with adequate bowel preparation as the primary outcome. The study included four
previously described studies by Gould et al ['®l, Lazzaroni et al ['®l, Manes et al b2 and
Kim et al 221,

The study by Gould et al was excluded owing to a lack of clinical applicability of castor
oil or senna. Furthermore, the study by Lazzaroni et al was excluded owing to a lack of
robust data on the efficacy of preparation with the addition of simethicone. The
remaining two studies compared high-and low-volume PEG-based solutions.
Examining these two analytical methods, the authors concluded that there were no
relevant differences in preparation quality. Shifting the perspective onto the patients
tolerability and willingness on the choice of regimen for subsequent colonoscopy, the
winning regimens were the addition of simethicone to the 4L PEG preparation, and the
2L PEG preparation with bisacodyl or ascorbate compared with high volumes. Meta-
analyses comparing PEG-based and non-PEG preparations are still needed. Even fewer
comparative data exist between oral and retrograde rectal anterograde IBD
preparations. An additional study, particularly relevant to colorectal cancer prevention
in IBD, advised IBD patients undergoing chromoendoscopy to follow a clear fluid diet

the day before colonoscopy %%l

Predictors of Inflammatory Bowel Disease patients' poor bowel preparation?

The extreme phenotypic variability of patients with IBD and the different regimens
available for bowel preparation poses a problem for stratifying bowel preparation,
identifying which patients are most at risk of poor bowel preparation, and with which
preparations.

Several predictors of poor bowel preparation have been Eentiﬁed in PEG-based and
UC-based studies, including male sex, non-split regimen, poor patient compliance (less
than 100% intake), and moderate to severe discomfort during preparation [*2l. The split
regimen was a predictor of good bowel cleansing success in the study by Maida ef al [2°]

with a 1L PEG regimen with ascorbate. In another study that included both PEG-based




and non-PEG regimens, PEG 2L or 4L regimens were associated with greater efficacy.
Having a CD or colonoscopy in private vs public centres has also contributed to this 311,
Other evidence indicates that patients with active CD, experience more abdominal pain
during bowel preparation, and patients with worse anxiety experience more symptoms
during bowel preparation 4.

In contrast, a recent study by Kumar et al 5 highlighted an interesting finding relating
to bowel preparation, disease activity, and biological therapy. Moderate-to-severe
disease activity and biological therapy were predictors of suboptimal bowel
preparation. Additional predictors of poor preparation identified in the study were, a
non-split regimen, and patient age of over sixty-five years.

The Digestive Disease Week 2022 abstract presented a retrospective study of factors of
inadequate bowel preparation for colonoscopy related to underlying IBD in 309
patients. The authors described how the presence of diabetes mellitus and
antidepressant use were independent general risk factors in this setting. Indeed, it is
well known that diabetes mellitus is a non-negligible comorbidity in IBD patients,
increasing the risk of hospitalisations and infections, while not increasing the general
risk of IBD complications or mortality [*l. In patients with UC, a history of inadequate
bowel preparation was an independent risk factor 71,

One study aimed to investigate the experiences of IBD patients who resorted to repeat
colonoscopy through telephone interviews. Despite the small sample size of
approximately thirty-three patients, it emerged that patients felt repeated colonoscopy
was a guarantee of their health, and an ongoing reminder of the chronic and incurable
nature of IBD %1, This underscores how beyond looking for predictors and patient
compliance, healthcare providers should strive to assist patients who require continuity
of care. This is also in view of the fact that, as demonstrated by the COVID-19
pandemic, patients with IBD are exposed to a higher rate of anxiety and depression
than the general population [, even in disease remission [®]. Moreover, IBD patients

are exposed to a non-negligible rate of treatment nonadherence [61.62],




Patients with active Inflammatory Bowel Disease: what factors to consider?

Bowel preparations can result in mucosal damage, with some studies having associated
cases of toxic megacolon [63-66]. Therefore, caution becomes of utmost importance in
patients with active IBD. PEG-based or sulphate-based solutions can induce colic
mucosal damage by inducing metabolic or chemical damage (2. Such histological
damage results are also seen with sodium picosulphate 7, As stated earlier, the risk of
mucosal inflammation with PEG solutions is around ten times lower than with those
based on picosulphate or sulphate. Furthermore, picosulphate solutions can cause
ulcerative lesions at the esophagogastric level (%69, In light of these facts, it is inevitable
that for patients with active IBD, the only advisable solutions based on the available
evidence, are PEG-based solutions ['87%, Clearly, within active UC, a distinction must be
made between moderate to severe and severe acute UC. Severe acute UC generally
includes several diagnos& criteria (the presence of more than six bloody evacuations
per day and at least one of the following: body temperature greater than 37.8 °C, heart
rate greater than 90 bpm, haemoglobin less than 105 g/L, and C-reactive protein greater
than 30 mg/L). Under these conditions, the risk of impending megacolon, toxic
megacolon, and colectomy, is very high. Therefore, in addition to the initiation of
treatment, it is appropriate to screen for confounding factors of disease activity. Firstly,
a faecal culture screening for Clostridium difficile should be performed. However, an
evaluation of rectal biopsy for cytomegalovirus should also be performed. For
cytomegalovirus evaluation, a complete colonoscopy is not recommended due to the
high risk of bowel perforation, a simple sigmoidoscopy is appropriate [71l. Therefore, the
problem of choosing the appropriate bowel preparation arises. In such cases, a simple
phosphate enema generally suffices, as regular oral bowel preparation may increase the

risk of colic dilatation [70],

Prospects: the role of artificial intelligence
More recently, artificial intelligence (Al) applications are emerging for use in digestive

endoscopy, with indications from diagnosis to treatment 7274, In addition, promising




Al results have also emerged for adenoma and polyp detection rates [°l. However, to
date, the assessment of bowel preparation has been performed by the general
application of scales by an endoscopist. Thus, assessment of bowel preparation is
strongly dependent on the endoscopist [11.

However, even in bowel preparation, Al systems have been used in various
experiments. For example, the ENDOANGEL system, which is based on deep
convolutional neural network (CNN) technology, showed a higher BBPS calculation
accuracy than operators with less than one year of experience, and operators with more
than three years of experience. Furthermore, ENDOANGEL has an overall accuracy in
classifying colonoscopy images of 91.89% and was associated with a 30-second
reminder system for the endoscopist on bowel preparation assessment. Such a reminder
system has the potential to overcome the limitations of BBPS. The reminder system is
based on the selection of representative segments of different colic localisations. In
contrast, this system is based on continuous video images, which are more
representative of the bowel preparation of the whole colon 76l. The experience of Lee et
al 771 also supports the use of Al systems, using two CNNs algorithms and set on a
BBPS. This study also provided encouraging results with accuracy for inadequate bowel
preparation of 85.3%, and an area under the curve of more than 0.8 (0.918).
Furthermore, the x index of agreement between raters without and with Al was similar.
Su et al 1781 developed an automated quality control system for lower endoscopy, based
on CNN. However, the system was not explicitly designed for exclusive evaluation of
bowel preparation. Instead, it evaluated the withdrawal phase and stability, as well as
the detection rate of colorectal polyps. In addition, the CNN system showed significant
superiority in evaluating bowel preparation.

Ultimately, despite the paucity of available studies, the applications of Al and CNNs in
the real-time assessment of bowel preparation have non-negligible potential. Such an
application may have a positive impact, improving several parameters including
accuracy in the assessment of bowel preparation, prediction of the difficulty of caecal

intubation, and estimation of the sensitivity of the examination in cancer screening.




CONCLUSION

Bowel preparation remains one of the main difficulties encountered by IBD patients
undergoing colonoscopy. In general, PEG-based preparations appear to have the best
safety profile and are recommended by endoscopic reference scientific societies for
patients with IBD. Indeed, the timing of bowel preparation plays a relevant role, with
split regimens being preferred. Caution must be exercised in patients with active
intestinal inflammation due to the risk of mucosal damage associated with bowel
preparation. New forms of preparation are emerging in both modalities, such as
retrograde and technology, with the integration of Al into quality assessment.
However, new evidence is needed to enable tailoring of preparations to individual IBD

patients. This will improve patient compliance and procedure efficacy.
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