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in clinical practice: to change endoscopist, instrument,
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Abstract
Background and aims Caecal intubation fails up to 20% of
colonoscopy in clinical practice. We aimed to assess whether
(1) in patients with a prior incomplete colonoscopy with a
standard adult colonoscope, a subsequent caecal intubation
may be achieved with the same instrument; (2) there are
factors predicting a repeated unsuccessful colonoscopy; and
(3) how frequently completion can be further achieved by
shifting to a standard gastroscope.
Materials and methods Data of patients with a previously
failed bowel examination referred to our community
hospital for a further colonoscopy were reviewed. When
caecal intubation still failed with standard colonoscope,
complete colonoscopy was usually attempted by shifting to
a gastroscope.
Results Overall, 451 patients with a prior colonoscopy
were considered. By using a standard colonoscope,
caecal intubation rate was achieved in 285 out of 296
patients with prior complete examination and in 121 out
of 155 patients with a prior failed colonoscopy (96.3%
vs. 78.1%, p<.001). Caecum visualization was signifi-
cantly lower when prior colonoscopy was stopped in the
sigmoid tract as compared to any other proximal tract
(65.1% vs. 86.9%, p<.001). After a second failed
examination, colonoscopy was completed in 15 (51.7%)

out of 29 cases by shifting to a standard gastroscope. No
procedure-related complications were observed in the
study.
Conclusions After incomplete colonoscopy with a standard
adult colonoscope, a further colonoscopy may be complet-
ed with same standard colonoscope or by using a
gastroscope in the same session. A prior failed colono-
scopy, particularly when stopped in the sigmoid tract, is
significantly associated with a lower caecal intubation rate
at second colonoscopy.

Keywords Colonoscopy . Intubation rate . Upper
endoscope . Predictive factors

Introduction

Visualization of the caecal region is an indicator of
colonoscopy quality. It has been suggested that a caecal
intubation rate >90% and >95% should be achieved in a
screening setting and in symptomatic patients, respectively,
by excluding those cases failed due to inadequate bowel
preparation or severe colitis [1]. Nevertheless, several
studies have found a caecal intubation rate ranging from
91% to 97.7% in screening colonoscopy [2–4] and from
76.9% and 89.1% [5–7] in clinical practice—or even lower
[8]. Moreover, a very large study evaluating 331,608
examinations found a caecal visualization in 86.9% of
cases during routine colonoscopies [9]. Following an
incomplete colonoscopy with standard adult colonoscope,
colonic examination could be completed either by using
double contrast barium enema, virtual colonoscopy, and
magnetic resonance colonography or by a subsequent
endoscopy [10]. In the latter case, caecal intubation is
usually achieved by shifting to a different colonoscope,
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such as paediatric or slim colonoscope and single or double
balloon enteroscope, or by using a gastroscope [11]. An
anatomic alteration of the colon—such a neoplastic stricture—
may either hinder the advancement of the instrument or result
in a painful progression. Furthermore, complications could
arise from the pressure released by the instrument towards the
colonic wall. On the other hand, looping formation due to
incorrect handling may prevent achieving the caecum in a
patient with a prior complete colonoscopy.

Focusing on these aspects, the present study aimed to assess
whether (1) after a failed colonoscopy with colonoscope, the
caecal visualization may be achieved by using a similar
standard adult colonoscope; (2) there are factors predicting
unsuccessful repeated colonoscopy; and (3) in the event of
failure, it is possible to complete colonoscopy by shifting to a
standard gastroscope in the same session.

Materials and methods

In this retrospective study, we reviewed the endoscopic
reports of all patients who, following either a complete or
incomplete colonoscopy in another community hospital,
underwent colonoscopy in our endoscopy unit. In detail,
data were extracted of a self-developed data collection file
we adopted since January 2006. The medical chart of
patients was also reviewed when incomplete clinical
information was registered. We considered only those cases
that previously underwent a colonoscopy by using a
standard adult colonoscope in conscious sedation. Demo-
graphic and clinical data, including previous abdominal
surgery, the colon tract reached (sigmoid tract, left flexure,
transverse, right flexure, ascending, and caecum) in the
previous colonoscopy, the cause of caecum intubation
failure, and the previous endoscopic diagnose were analyzed.
Those cases in whom this information on the index endoscopy
was either unavailable or doubtful were excluded from the
analysis. Those incomplete colonoscopies due to either a poor
bowel preparation or a neoplastic stricture preventing the
instrument to pass through were also excluded as well as
planned sigmoidoscopy. Those patients who underwent
colonic surgery due to a benign stricture—i.e., diverticular
disease or ischemic colitis or inflammatory bowel disease
(IBD)—between the first and second colonoscopy where not
taken into account. In our endoscopy unit, colonoscopy was
performed following a standard bowel preparation with
4,000 mL of polyethylene glycol-containing lavage solution.
Five experienced endoscopists performed colonoscopy with a
conscious sedation (midazolam, 2.5–5 mg i.v.) of patients. In
all cases, examination was started with the patient on the left
side and position was usually changed to supine when the
instrument overcome the left flexure until the visualization of
the caecum, defined as complete inspection of both appendi-

ceal orifice and ileocaecal valve. Those colonoscopies in
which solely the ileocaecal valve observed from a variable
distance from the ascending colon were considered incom-
plete. For all endoscopic examinations, to minimize patient
discomfort, the progression of endoscope was facilitated by
an expert nurse, including pressure on the abdomen when
needed [12]. All endoscopic examinations were performed
by using a standard adult colonoscope (Olympus Exera II
CV165, Milan, Italy). In the event of stricture, looping, or
angulation in the sigmoid tract preventing or making
intensely painful the passage of colonoscope, the caecal
intubation was generally attempted by shifting to a standard
adult gastroscope in the same session.

Statistics

Data between patient subgroup were compared by using the
Student’s t test for unpaired data, χ2 test, and Fisher’s exact
test as appropriate. A p level less than.05 was considered
statistically significant.

Results

During the period January 2006 and December 2008, a total
of 5,017 lower endoscopies were performed, including 4,219
(84.1%) diagnostic and 798 (15.9%) screening colonoscopy.
The overall caecal intubation rate was 93.4%, being 93.1%
and 95.1% for diagnostic and screening endoscopy, respec-
tively. Among these examinations, there were 474 patients
who previously underwent colonoscopy. Among these
patients, 296 and 178 patients had a prior complete and
incomplete colonoscopy, respectively. Twenty-three out of
178 patients with an incomplete colonoscopy were excluded
because the endoscopic report was not available (19 cases) or
the colon tract reached in the prior endoscopy was not clearly
reported (4 cases). Therefore, the final study population
consisted of 451 patients (mean age, 60.1±16.3; male/female
[M/F], 188/263), including 296 with a previously complete
colonoscopy and 155 with a partial colonoscopy.

Overall, during the endoscopy performed in our unit,
the caecum was visualized in 285 out of the 296 patients
who previously completed the colonoscopy and in 121
out of the 155 patients with an incomplete colonoscopy
(96.3% vs. 78.1%, p<.001). In the 11 patients with
previously complete colonoscopies in whom we failed
caecal intubation, the cause was pain despite sedation
(four cases), redundant looping (four cases), and excessive
angulation (three cases). Regarding the 155 patients with a
prior incomplete colonoscopy, the second examination
was performed <1 year (median time, 4 months; range, 1–
6) in 114 cases, whilst in the remaining 41 patients, it was
carried out >1 year (median time, 16 months; range, 13–
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22). Data on caecal visualization by using a standard
colonoscope in this patient group are provided in Table 1.
The caecal intubation rate was significantly (p<0.001)
lower in those patients in whom the previous colonoscopy
was interrupted in the sigmoid tract (41 out of 63, 65.1%)
as compared to all the other sites cumulatively considered
(80 out of 92, 86.9%). No difference emerged between
patients with complete and incomplete colonoscopy as far
as mean age (62.7±12.7 vs. 59.2±17.2 years; p=0.19),
sex distribution (M/F, 50/71 vs. 19/15; p=0.13), and
previous abdominal surgery (35.6% vs. 29.4%, p=0.5) is
concerned. Moreover, the caecal intubation rate did not
significantly differ between patients who had a further
colonoscopy within 1 year from those with a longer
interval (88.2% vs. 76%, p=0.11).

Caecal intubation was attempted by using a standard
gastroscope in 29 out of 34 patients in whom bowel
examination with standard colonoscope was still unsuccessful.
In the these 29 patients, the cause of colonoscopy failure was
(a) severe diverticular disease with a benign stricture and/or
angulation in 20 cases (all in the sigmoid tract), (b) angulation
without macroscopic lesion in 7 patients (sigmoid tract, 2;
descending colon, 3; left flexure, 2), and (c) redundant looping
in 2 cases (all transverse colon). As shown in Table 2, it was
possible to reach the caecum in 15 (51.7%) patients and to
surmount the colon tract previously reached with the
colonoscope in further 4 (13.8%) cases, whilst in the
remaining 10 (34.5%) patients, the examination was stopped
at the same colon site (6 in sigmoid tract, 1 in descending
colon, 1 in the left flexure, 2 in the transverse). Although
caecal intubation rate with the gastroscope in patients with
diverticular disease (12 out of 20) was twice than that in
patients with either angulation or excessive looping (3 out
of 9), the difference did not reach the statistical significance
(60% vs. 33.3%, p=0.13).

Overall, among the initial 150 patients in whom
colonoscopy was attempted by using both standard colono-
scope and gastroscope, it was possible to reach the caecum
in 136 (90.7%) cases—including 121 with a colonoscope
and 15 shifting to gastroscope—and to perform a partial

examination overcoming the previously reached colon site
in other 4 (2.6%) cases—all with gastroscope. No
procedure-related complications were observed in the study.

Discussion

An accurate observation of the entire colonic mucosa during
colonoscopy leads to a detection of both precancerous and
neoplastic lesions [1, 13]. Total colonoscopy is the main
indicator of colonoscopy quality, with caecal intubation rates
higher than 90% and 95% being advised in clinical practice
and screening setting, respectively [1]. The caecal intubation
rates in our centre were 93.1% and 95.1%, respectively,
during the considered 3-year period. Several studies have
found that total colonoscopy failed up to 20% in usual
practice [5–9]. A recent, nationwide, observational study
performed in 278 Italian centres with more than 12,000
examinations found that complete colonoscopy was achieved
in 80.7% of cases, and only 22.1% of the centres reported a
caecal intubation rate >90% [14]. Different factors have been
associated with caecal intubation failure of first colonoscopy,
including older age of patient, female gender, low body mass
index, personal history of abdominal or pelvic surgery,
advanced diverticular disease, private setting, afternoon exam-
ination, colonoscopy performed by a nongastroenterologist,
and low-volume colonoscopies [6, 9, 15, 16]. Therefore, a
further bowel examination, generally by using an imaging
technique or a further endoscopy [10, 17], is required in a
considerable number of patients who failed total colonoscopy
in clinical practice. Some studies have assessed the possibility
to complete a failed colonoscopy by switching to a different
instrument, such as paediatric colonoscope [18], variable-
stiffness colonoscope [19], small calibre overtube-assisted
colonoscope [20], single or double balloon enteroscope [21],
or a gastroscope [22, 23]. Different devices, such as cap or
overtube, have been also reported to be useful in improving
colonoscopy performance [24, 25]. However, it should be
noted that some of these endoscopes are either not available in
all endoscopic units or they are not skilfully handled by all

Table 1 Complete and incomplete colonoscopy by using a standard colonoscope

Colon site reached at previous colonoscopy No. of cases Complete colonoscopya Incomplete colonoscopya

Ascending 8 6 2

Right flexure 12 10 2

Transverse 37 34 3

Left flexure 22 20 2

Descending 13 10 3

Sigmoid 63 41 22

Total 155 121 34

a Colonoscopies performed in our unit
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Table 2 Colonoscopy performed by using a standard upper gastrointestinal endoscope

Colon site reached with the colonoscope Colon site reached with upper gastrointestinal endoscope

Caecum – 15

Ascending – –

Right flexure – 4

Transverse 2 2

Left flexure 2 1

Descending 3 1

Sigmoid 22 6

Patients with a 
previous colonoscopy: 

N =  474 

Previously complete 
colonoscopy: 

N =  296 

Previously incomplete  
colonoscopy: 

N =  178 

Excluded  due 
incomplete data1: 

N =  23 

Completed with   
standard colonoscope: 

121/155 (78.1%) 

Completed with   
standard colonoscope: 

285/296 (96.3%) 

Not attempted  
with gastroscope:  

N =  5 

Completed  
with gastroscope: 

15/29 (51.7%) 

Overall completed: 

  ITT: 136/155 (87.7%) 
  PP:   136/150 (90.7%)

CT colonoscopy   = 62

Barium enema    = 1 
No investigation = 43

Complete with  
standard colonoscope: 

N =  18 

Fig. 1 The flowchart of the
study 1Patients did not exhibit
the report of previous failed
colonoscopy (19 cases), or the
previous endoscopic report did
not clearly indicate the colon
tract reached (4 cases) 2comput-
ed tomography (CT) colonogra-
phy were performed in the same
day in the Radiological Section
of our hospital. 3Patients con-
tacted by phone declared no
further endoscopic or
radiological examinations.
ITT intention to treat,
PP per protocol
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operators. In addition, the endoscopic procedure by using
these instruments may result complex and occasionally unsafe
[26].

The attempt of reaching the caecum during the same
session of failed colonoscopy should be routinely pursued
for different reasons. A recent population-based study
highlighted that only 29.4% of these patients had a
2subsequent caecal intubation with 1 year, leaving in many
patients unexplored a part of the proximal colon with the
risk of overlooked neoplastic or precancerous lesions [27].
Moreover, these patients are denied of psychological benefit
coming from a low risk of cancer following a complete bowel
examination [28]. Few data are available in literature
regarding the possibility of completing a failed caecal
intubation following a further examination by using a standard
colonoscope [19, 29]. Generally, a repeated colonoscopy is
performed by using intravenous administration of propofol,
which allow to overcome pain. However, such an approach
should be scheduled according to the presence of an
anaesthetist, some safety concerns being pointed out regarding
propofol administration by a gastroenterologist [30]. More-
over, the use of propofol does not ensure caecal intubation, a
large study showing a 12.6% failure following such an
approach [31].

The present study found that, following a standard sedation
with midazolam and by using an adult colonoscope, it was
possible to complete a prior failed colonoscopy in more than
two third of cases, suggesting a role for different experience
among different operators. Of note, that caecal intubation rate
was significantly lower in those patients with a prior incomplete
than complete colonoscopy, indicating that a previously failed
colonoscopy is a negative predictive factor for reaching the
caecum. We also observed that the probability of completing a
failed colonoscopy with a standard colonoscope is significantly
reduced when the previous examination was stopped in the
sigmoid tract—mainly due to diverticular disease with a benign
stricture—whilst the other factors such as age, sex, and
previous abdominal surgery, which have been associated with
failure of first colonoscopy [6, 9], did not significantly affect
colonoscopy completeness at second attempt with the same
instrument.

A gastroscope for colonoscopy is not rarely used in
either paediatric or small size adult patients. The use of
such endoscope has been also proposed in the event of
colonoscopy failure by using a standard colonoscope [22,
23]. Our data found that, by using a standard gastroscope,
caecal intubation was successful in further half patients in
whom complete colonoscopy still failed by using an adult
colonoscope. Moreover, we observed that the use of a
gastroscope seems to be particularly advantageous in those
patients with a failed colonoscopy due to diverticular
disease in the sigmoid tract, with six of every ten colonos-
copies being successful with such an instrument in these

cases. This would appear a relevant finding, with the
diverticular disease being an independent risk factor for
perforation during standard colonoscopy [32]. The usefulness
of switching to a gastroscope following a failed colonoscopy
with standard colonoscope was highlighted in crossover
study, where a 79% caecal intubation rate was achieved
[22]. Therefore, following an endoscopic approach by
using a standard colonoscope and a gastroscope—both
instruments available in all endoscopic units and handled
by all endoscopists—it was possible to complete a failed
colonoscopy in more than 90% of the attempted cases
during the same session. Interestingly, in the majority of
cases of failed colonoscopy with both colonoscope and
gastroscope, we stopped at the same colon level reached in
the prior failed colonoscopy performed in another hospital.
Such a finding suggests that a particular anatomic condition
(diverticular disease with stricture, redundant looping, fixed
angulation, postsurgical adhesions) do exist in a definite
number of patients preventing a complete colonoscopy [15].
In such a few cases with a still incomplete endoscopy, the
endoscopist should probably avoid to forcefully overcome
the obstacle with other endoscopes, with no instrument being
the best for any situation and for any endoscopist. Imaging
techniques, such as virtual colonoscopy, should probably be
considered the best procedure in these cases, in order to
avoid a bowel perforation [23]. A further forced endoscopic
approach is probably justified only in high-risk patients, such
as hereditary cancer syndromes, long-lasting inflammatory
bowel disease, or the documented presence of a proximal
colon lesion.

In conclusion, our data found that it is possible to safely
complete bowel examination in the majority of patients
with a previously incomplete colonoscopy simply by using
a standard colonoscope or gastroscope. A prior failed
colonoscopy, particularly when stopped in the sigmoid
tract, is significantly associated with a lower caecal
intubation rate at second colonoscopy. It may be suggested
that a standard colonoscope do exist, but not a standard
colonoscopy (Fig. 1).

Conflict of interest statement None declared.
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