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ABSTRACT

Background & Aims: An adequate bowel preparation is essential for performing high-quality ccolonoscopy;
however, it remains ineffective for a certain percentage of patients. We conducted a literature search to identify
evidence on salvage strategies following inadequate bowel preparation.

Methods: The search of medical literature was conducted using Medline and Google Scholar, restricted to
studies published in English as a full paper. From retrieved studies, the success rate was calculated according
to the rescue approaches used, including different oral- or device-assisted procedures, and pooling data of
similar approaches.

Results: By considering data of 17 studies with 2,167 patients, an adequate colon cleaning was overall achieved
in 79.3% (95%ClI: 77.5-80.1). By grouping data of similar approaches, the success rate was 78.1% with oral
high-volume polyethylene glycol (PEG), 75.3% with low-volume PEG, 82.5% with oral sennosides, and 84.6%
following colonoscope or device-assisted preparation.

Conclusions: Effective bowel cleansing is not achieved in nearly 20% of patients due to inadequate bowel
preparation and although multiple approaches have been investigated, none has consistently provided adequate
bowel preparation for all patients.
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INTRODUCTION

Colonoscopy is widely
performed in clinical practice
for both diagnostic and
screening purposes. An adequate
bowel preparation is essential
for achieving a high-quality
colonoscopy, which enables
the detection and removal of
precancerous lesions (adenomas,
serrated polyps) and facilitates
the cancer diagnosis [1, 2].
Some bowel preparations are
currently available, which
differ in volume (high, low,
or very low), composition
[polyethylene glycol (PEG),
salts, etc.], administration timing
(split- or same-day), based on
the colonoscopy slot (morning
or afternoon), and flavor [3].
Despite all these possibilities, a
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large survey of more than 3.7 million colonoscopies showed
that bowel cleanliness was inadequate in 5.3% of cases [2], with
values widely varying from 3% and 40% (mean 22%) being
reported [4], even following washing during the examination
[5]. This implies that colonoscopy needs to be rescheduled
in a definite portion of cases, with obvious inconveniences
for patients, lengthening of waiting lists, and a waste of
health resources. While several trials compared different
bowel preparations before the first colonoscopy [3], only a
few studies were focused on the salvage approach following
inadequate bowel preparation. The current ESGE and ACG
guidelines suggest either performing a same-day or next-day
colonoscopy after additional preparation or postponing the
colonoscopy, attempting to individualize the next regimen
based on the possible reasons for failure [1, 2]. However, these
recommendations were graded as weak and with a very low
level of evidence. We therefore reviewed the literature searching
for further available data on this clinically relevant issue.

METHODS

The search of the medical literature, restricted to the English
language, was conducted using Medline and Google Scholar
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froup to and including September the 30th 2025, by searching
for “inadequate bowel preparation”. Eligibility criteria for study
inclusion were availability (or clearly extrapolable) of: a) data
on salvage preparation in patients with inadequate bowel
preparation; b) assessment of final colon cleanliness by using a
standard scale (Boston Bowel Preparation Scale, Aronchick scale);
¢) data published in a full paper; d) series including >5 patients
receiving the same approach. Bibliographies of all identified
relevant studies were used to perform a recursive search. Abstracts
of the papers identified by the initial search were evaluated
independently and in a blinded manner for appropriateness by
the two (A.Z. and V.D.E) authors, who independently extracted
the following data: 1) total number of patients included; 2)
number of patients treated with each different salvage approach;
3) the success rate achieved. Any disagreement was resolved by
discussion between the two authors.

The success rates and their 95% confidence intervals (CI)
were calculated for each salvage regimen used, as well as
for pooled estimations. Data were analyzed at per-protocol
analysis, that is by considering patients who eventually
underwent a repeat colonoscopy.

RESULTS

Among 650 citations, the full paper of 21 studies was
retrieved, but 4 series were finally excluded. Therefore, data
from 17 eligible studies with 28 therapeutic arms and 2,167
patients were eventually considered (Fig. 1) [6-22]. There
were 5 randomized trials, 10 prospective, and 2 retrospective
studies with different approaches, including oral solutions with
PEG (n=15) or sennosides (n=3), device-assisted preparation
(n=8), and others (n=2). The sample size ranged from 10 to 329
patients, with a median of 48 cases (Table I) [6-22].

Opverall, an adequate colon cleaning was achieved in 1,718
(79.3%; 95%CI: 77.5-80.1) out 2,167 patients. By grouping data
of similar approaches, there were 5 studies (n=1,232) in which
oral high-volume PEG was used, with success rates ranging
from 72% to 100% (78.1%; 95%CI: 75.8-80.4) [7, 10-13], 6
studies (n=408) in which low-volume PEG was used, with

Fig. 1. Flow-chart of literature review.

success rates ranging from 61.9% to 90.1% (75.3%; 95%CI:
70.8-79.2) [6, 7, 9, 11, 15, 17], 2 studies (n=137) where oral
sennosides achieved a success rate ranging from 72.9% to 92.5%
(82.5%; 95%ClI: 72.1-88.8) [8, 16], whilst from 72.9% to 92.5%
(84.6%; 95%CI: 80.5-88-7) the colon cleaning was achieved
following a colonoscope or device-assisted preparation in 7
studies (n=299) (Table II) [9, 17-22].

By considering only data of those studies in which oral
PEG preparation was used, namely the most used approach,
the success rate ranged from 67.4% and 88.3% (n=867; 78%;
95%CI: 75.2-80.7) and from 70.1% and 94.9% (n=689; 80.4%;
95%CI: 77.4-83.4) in randomized [6, 7, 9, 10] and case-series
studies [11-15, 17], respectively. By comparing same-day and
rescheduled colonoscopy approach, the colon cleaning was
judged adequate in 70.1-88.3% (n=246; 76.1%; 95%CI: 70.1-
81.3) [6, 11, 12] and in 61.9-100% (n=1,230; 85.8%; 95%CI:
83.9-87.8) [7, 10-15], respectively. Finally, among the same-
day salvage procedures, the success rate was 79.8% (95%CI:
72.1-85.9) when the additional purgative solution was given
through-the-scope [9, 18-20] and 81.1% (95%CI: 76.2-85.3)
when given orally [6, 8, 9, 11, 16, 17]. A flow-chart with
proposal for salvage bowel preparation according to different
settings was provided in Fig. 2.

DISCUSSION

Adequate colon cleaning is the pivotal requirement to perform
ahigh-quality colonoscopy. This allows a successful identification
and removal of even small lesions on the colon mucosa, and
it is essential for reccommending the appropriate screening or
surveillance intervals [1, 2]. Undeniably, bowel preparation
formulations have undergone substantial improvements,
including a reduction in required volume to 1 liter and enhanced
palatability, compared with earlier preparations [3]. Moreover,
the split administration of preparation further improves patients’
compliance. Despite these improvements, the colon remains
inadequately prepared in a definite portion of patients requiring
further same- or next-day cleaning or rescheduling the procedure
[1, 2]. Several factors predicting bowel preparation failure
were identified, such as hospitalization, diabetes, neurological
disorders, opioid or tricyclic antidepressant use, chronic
constipation, and prior bowel resection, among others [23].
However, these factors only rarely were considered for tailoring
the bowel preparation before the first examination, because
colonoscopy is largely performed as open access in routine
practice. Even by conservatively considering an overall 5% failure
[2], it could be estimated that thousands of patients everyday,
require a salvage approach and the examination will need to be
repeated. In face of this diffuse and relevant problem for both
clinical and economic aspects, only a few studies were performed
searching for the more effective solution for these patients.
[Indeed, the present review identified only a few randomized
trials that used diverse approaches, thereby preventing the
conduct of a meta-analysis. Moreover, some differences do exist
also among the available case-series. Based on these limitations,
we grouped data of similar approaches, including high- and low-
volume oral PEG solutions, sennosides-based preparations, and
device-assisted procedures, and from these findings, a number
of remarks can be drawn.
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Table I. Characteristics of considered studies

Ref. Study design ?;Ix)s es Rescue approach Low;lriistidue coggz)?n d Su(i/ijss
[6] Randomized; 43 1-L PEG + Asc; same-day No No 88.4 NS
Investigator-blinded 47 0.5- L PEG + Asc; same-day No No 80.9
[7] Randomized; 127 4-L PEG; split; rescheduled 3-day Bisacodyl 81.1 0.01
Investigator-blinded 129 2-L PEG + Asg; split; rescheduled 3-day Bisacodyl 67.4
[8] Randomized; 40 150 mL sennoside + 1.5-L water; same day 1-3 days No 92.5 0.02
Investigator-blinded 37 150 mL sennoside + 3-L water; split; rescheduled 1-3-day No 72.9
[9] Randomized; 61 2-L PEG; same-day No No 86.9 0.001
Investigator-blinded 64 Through-the-scope 1-L PEG; same-day No No 54.7
[10] Randomized; 329 4-L PEG; split; rescheduled 7-day Bisacodyl 72 0.001
Investigator-blinded 267 4-L PEG + Educational; split; rescheduled 7-day No 83.5
[11] Prospective; 43 4-L PEG; split or full; rescheduled 7-day Bisacodyl 84 NS
Patients’ preference 42 2-L PEG; same-day No No 73.8
[12] Retrospective 114 4-L PEG; split; next day No Gatorate 70.1 NS
283 4-L PEG; split; rescheduled 2-day liquid Mg citrate 76.7
[13] Prospective 59 4.5-L; split; rescheduled 3-day Gatorate 94.9 NS
10 6-L PEG split; rescheduled 3-day Gatorate 100
[14] Prospective 42 PEG; split; rescheduled* No No 61.9 0.001
30 400 mL saline water + Yoga No No 96.6
[15] Prospective 51 3-L PEG; split, rescheduled 2-day Bisacodyl 90.2 -
[16] Prospective 60 250 mL sennoside + 1.5-L water; same day Yes/Not No 81.7 -
[17] Retrospective 54 2-L PEG; same-day No No 87 NS
55 Colon hydrotherapy device; same-day No No 80
(18] Prospective 10 g;ough—the—scope phosphate+bisacodyl; same- No No 100 )
11 Through-the-scope bisacodyl; same-day No No 100
[19] Prospective 40 Through-the-scope sodium phosphate; same-day No No 82 -
[20] Prospective 26 Through-the-scope 0.5-L PEG; same-day No No 100 -
[21] Prospective 49 Colon hydrotherapy over-the-scope; same-day No No 97.9 -
[22] Prospective 44 Colon hydrotherapy over-the-scope; rescheduled 2-day No 88.6 -
*Volume of PEG solution not reported.
Table II. Success rate achieved following different approaches Table II (continued)
Ref. Rescue approach Cases  Success [7] 2-L PEG + Asc; split; rescheduled 129 67.4
(N) (%) [15]  3-L PEG; split, rescheduled 51 90.2
PEG >4 Liters Sennosides
[7]  4-L PEG; split; rescheduled 127 81.1 [8] 150 mL sennoside + 1.5-L water; same day 40 92.5
[10]  4-L PEG; split; rescheduled 329 72 150 mL sennoside + 3-L water; split; rescheduled 37 72.9
4-L PEG + Educational; split; rescheduled 267 83.5 [16] 250 mL sennoside + 1.5-L water; same day 60 81.7
[11]  4-L PEG; split or full; rescheduled 43 84 Device-assisted
[12]  4-L PEG; split; next day 114 70.1 [20]  Through-the-scope 0.5-L PEG; same-day 26 100
4-L PEG; split; rescheduled 283 76.7 [9]  Through-the-scope 1-L PEG; same-day 64 53
[13]  4.5-L; split; rescheduled 59 94.9 [18]  Through-the-scope phosphate+bisacodyl; 10 100
6-L PEG split; rescheduled 10 100 same-day
PEG <3 Liters Through-the-scope bisacodyl; same-day 11 100
6] 1-L PEG + Asc; same-day 43 334 [19]  Through-the-scope sodium phosphate; same-day 40 82
0.5- L PEG + Asc; same-day 47 80.9 [21]  Colon hydrotherapy over-the-scope; same-day 49 97.9
(11] 2-LPEG; same-day 1 73.8 [22]  Colon hydrotherapy over-the-scope; 44 88.6
rescheduled
(17 2-L PEG; same-day > 8 [17]  Colon hydrotherapy without colonoscope; 55 80
[9] 2-L PEG; same-day 42 61.9 same-day
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Fig. 2. Proposal for salvage bowel preparation.

The findings suggest a high degree of equivalence among
the subgroups with respect to success rates, with no approach
demonstrating clear superiority. Indeed, our data found that
achieving an adequate bowel cleaning still failed in more than
20% of cases, irrespective of the salvage preparation used.

Data showed that the most used approach was a high-
volume PEG solution with a rescheduled examination, followed
by a low-volume PEG administered in the same or next day.
Rescheduling the colonoscopy later is advantageous for the
Endoscopic Unit, as it does not affect the pre-planned slots
in the endoscopy session. However, it represents a significant
inconvenience for the patient and a waste of resources.
Furthermore, it has been found that when the colonoscopy was
scheduled on the next day, from 8% until to as many as 80% of
patients failed to repeat the colonoscopy, resulting in relevant
diagnoses being overlooked in a substantial proportion of
cases[8, 24]. On the other hand, performing an additional low-
volume preparation and postponing the colonoscopy in the
same- or next-day may be more beneficial for the patient with
a 4-fold increased adhesion as compared to the rescheduled
approach [24]. However, such a procedure is not always feasible
due to logistical constraints, such as insufficient availability
of dedicated watery room, and unavailable endoscopy
slots. When the same-day salvage preparation is chosen, no
differences emerged when the additional preparation was
given orally or through-the-scope. Finally, we identified data
of less than 150 patients in whom salvage bowel preparation
was performed by using a colonoscope-assisted washing with
aspecific device. Further studies are required, including those
on cost-effective analysis, before the potential implementation
in clinical practice.

Our study has some strengths and limitations. The
heterogeneity among different approaches in term of type and
dose of colon preparations used prevented a reliable meta-
analysis from being conducted. We estimated the range of
success achieved by similar approaches, rather than pooling

data of different rescue attempts, so that a head-to-head
comparison among subgroups was impossible. However, we
aggregated data in manner as homogeneous as possible.

CONCLUSIONS

The available data on salvage approach for inadequate bowel
preparation are scanty and heterogeneous.Each approach
entails its own set of advantages and drawbacks, and none
consistently achieved a successful preparation in all patients.
Therefore, salvage bowel preparation should be chosen based
on the best facilities in each center.
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