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Background: Colonoscopy quality is a hot topic in gastroen-
terological communities, with several actual guidelines fo-
cusing on this aspect. Although the adenoma detection rate
(ADR) is the single most important indicator, several other
metrics are described and need reporting. Electronic medi-
cal reports are essential for the audit of quality indicators;
nevertheless, they have proved not to be faultless. Aim: The
aim of this study was to analyse and audit quality indicators
(apart from ADR) using only our internal electronic endos-
copy records as a starting point for improvement. Methods:
An analysis of electronically recorded information of 8,851
total colonoscopies from a single tertiary centre from 2010
to 2015 was performed. Results: The mean patient age was
63.4 + 8.5 years; 45.5% of them were female, and in 14.6%
sedation was used. Photographic documentation was done
in 98.4% with 10.7 photographs on average, and 37.4% re-

ports had <8 pictures per exam. Bowel preparation was rated
as adequate in 67%, fair in 27% and inadequate in 4.9% of
cases. The adjusted caecal intubation rate (CIR) was 92%,
while negative predictors were inadequate preparation (OR
119,95% Cl 84-170), no sedation (OR 2.39,95% Cl 1.81-3.15),
female gender (OR 1.61,95% Cl 1.38-1.88) and age >65 years
(OR 1.56, 95% Cl 1.34-1.82). In 28% of patients, a snare pol-
ypectomy was performed, correlating with adequate prepa-
ration (OR 5.75, 95% Cl 3.90-8.48), male gender (OR 1.82,
95% ClI 1.64-2.01) and age =65 years (OR 1.25,95% Cl 1.13-
1.37; p < 0.01) as positive predictors. An annual evolution
was observed with improvements in photographic docu-
mentation (10.7 vs. 12.9; p <0.001), CIR (91 vs. 94%; p = 0.002)
and “adequate” bowel preparation (p = 0.004). Conclusions:
There is much more to report than the ADR to ensure quality
in colonoscopy practice. Better registry systematization and
integrated software should be goals to achieve in the short

term. © 2017 Sociedade Portuguesa de Gastrenterologia
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Qualidade em Colonoscopia: Para além da Febre da
Taxa de Detecdao de Adenomas

Palavras Chave
Colonoscopia - Qualidade em saude - Registo eletrénico -
Normas em gastrenterologia

Resumo

Introducdo: A qualidade em colonoscopia tem sido um
topico de importante discussdo com vdrias orientacoes
publicadas nesta drea. Embora a taxa de detecao de ade-
nomas (ADR) seja o indicador mais importante, varios ou-
tros indicadores estdao descritos e precisam ser estuda-
dos/publicados. Os registos médicos eletronicos sao es-
senciais para a auditoria de indicadores de qualidade, mas
provaram nao ser infaliveis. Objetivo: Analisar e auditar os
indicadores de qualidade, além do ADR, recorrendo ape-
nas a base de dados de endoscopia do nosso centro,
como ponto de partida para a melhoria. Métodos: Analise
do registo eletréonico de 8,851 colonoscopias totais reali-
zadas em um Unico centro no periodo 2010-2015. Resul-
tados: A idade média dos pacientes foi de 63.4 + 8.5 anos,
45.5% do sexo feminino. Em 14.6%, foi utilizada sedacao.
Documentacao fotografica em 98.4%, com média de 10.7
fotografias por exame e 37.4% com menos de 8 fotos por
exame. A preparacdo intestinal foi avaliada como “ade-
quada” em 67%, “razoavel” em 27% e “inadequada” em
4.9%. A taxa de intubacdo cecal ajustada (CIR) foi de 92%,
com preparacao inadequada (OR 119, 95% Cl 84-170),
exame sem sedacao (OR 2.39, 95% Cl 1.81-3.15), sexo fe-
minino (OR 1.61,95% Cl 1.38-1.88) e idade >65 (OR 1.56,
95% Cl 1.34-1.82) como preditores negativos. Em 28%, foi
realizada polipectomia, correlacionando-se com prepara-
¢ao “adequada” (OR 5.75, 95% Cl 3.90-8.48), sexo mascu-
lino (OR 1.82,95% Cl 1.64-2.01) eidade >65 (OR 1.25,95%
Cl1.13-1.37;p < 0.01). Da evolugdo anual destacar melho-
rias na documentacao fotografica (10.7 vs. 12.9; p < 0.001),
taxa de intubacao cecal (91 vs. 94%; p = 0.002) e prepara-
¢ao intestinal ,adequada” (p = 0.004). Conclusées: Ha
muito mais para reportar, além do ADR, de modo a garan-
tir colonoscopias com qualidade. Uma maior sistematiza-
¢ao no registo e softwares integrados devem ser objetivos
a alcancar no curto prazo.
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Colonoscopy is widely used for the screening, diagno-
sis and treatment of lower gastrointestinal tract disorders
(with emphasis on colon and rectum cancer as leading
causes of morbidity and mortality), being generally safe
and accurate. Estimates say that around a third of all
colonoscopies are for screening purposes [ 1, 2]. Colonos-
copy quality is a hot topic now as both the American So-
ciety for Gastrointestinal Endoscopy (ASGE) and the
European Society of Gastrointestinal Endoscopy (ESGE)
have developed and reviewed guidelines in this area, with
continuous efforts in improving not only colonoscopy
quality but also the adherence to the goals proposed
[3-5].

The adenoma detection rate (ADR) is the most de-
scribed and studied quality indicator for screening colo-
noscopy, considered to be the single most relevant indica-
tor with an influence, for example, on the appearance of
interval cancer [5, 6]. However, many other indicators
have been published as goals to achieve in a quality colo-
noscopy (not only for screening purposes). For example,
bowel preparation results or caecal intubation rates
(CIRs) and other performance measures need to be stud-
ied and publicized. In fact, work based on public report-
ing of colonoscopy quality indicators appears to improve
endoscopists’ results and patients’ trust [7, 8]. The report
of colonoscopy quality metrics is often dependent on
electronic medical records. Lieberman et al. [9] (in 2007)
were one of the first groups to provide an integrative colo-
noscopy report proposing the need to mention several
aspects, such as the patient’s medical background, risk
assessment (e.g., American Society of Anesthesiologists
[ASA] score), procedure indication, technical description
and findings of the exam. An initial assessment and fol-
low-up plan should be mentioned in the report. Recently,
Bretthauer et al. [10] introduced several recommenda-
tions, on behalf of the ESGE, suggesting the use of elec-
tronic reporting integrated in the patient’s medical re-
cords and with a connection with other databases, such
as pathology results. The audit of colonoscopy reports has
been the focus of some recent studies which found mul-
tiple insufficiencies; an example is a recent Canadian
work suggesting that almost 20% of the reports evaluated
were classified as “poor,” leading to a call for additional
research in the area [11, 12]. Also, a recent review on this
topic found that incomplete reporting and lack of in-
teroperability of health-care electronic systems seem to
be a major problem to solve in colonoscopy report qual-

ity [13].
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Our goal was to analyse and audit quality indicators,
apart from the ADR, using only our internal electronic
endoscopy records as a starting point to improve the care
provided at our endoscopic unit.

We retrospectively analysed all colonoscopies performed be-
tween January 2010 and December 2015 at our department, ac-
cessing only the electronic endoscopy database of the Gastroenter-
ology Department of the Portuguese Oncology Institute of Coim-
bra.

Patients

All patients referred for colonoscopy were enrolled in this work
during the above-mentioned period. Patients were all >18 years of
age, and indications for colonoscopy were polyp removal, surveil-
lance after resection of colorectal lesions or cancer treatment and
screening due to a positive family history of colorectal cancer or
adenomas. All patients had a previous appointment at the hospital,
and written informed consent for the procedure was obtained.
Bowel preparation was accomplished using verbal and written in-
formation.

Settings

The Portuguese Oncology Institute of Coimbra is a tertiary re-
ferral centre mainly for patients with cancer or premalignant con-
ditions. The Endoscopy Unit of the Gastroenterology Department
comprises 3 endoscopy rooms, provides upper and lower endos-
copies as well as endoscopic ultrasonography exams and was
equipped with Olympus Evis Exera II (Olympus, Tokyo, Japan)
video processors and 160 and 180 series’ endoscopes during the
study period (2010-2015). Most endoscopic exams in Portugal are
still performed without any sedation; thus, we had anaesthetic sup-
port available in only 1 room 3 days per week, and there was a re-
covery room with a capacity for 3 patients. During the study pe-
riod, the staff was composed of 5 gastroenterology consultants and
1 resident. In cases of Propofol sedation, an anaesthesiologist and
a second nurse dedicated to sedation were present in the room.

Definitions

Demographic data, full registry completion, duration of the
exam, iconographic documentation, overall polyp detection rate,
percentage of exams using sedation and identification of the equip-
ment used were directly obtained after consultation of the endos-
copy database. We assumed a minimum of 8 pictures per exam to
be necessary to achieve a proper documentation [14]. Bowel prep-
aration was graded by the endoscopist according to the Aronchick
scale (Table 1) as adequate (excellent or good), fair or inadequate
(poor or inadequate) [15]. CIR was defined as photographic docu-
mentation of caecal landmarks and was adjusted for inadequate
bowel preparations and stenosis according to the ASGE guidelines
[5]. An estimated polyp detection rate was defined as the percent-
age of exams with atleast 1 snare polypectomy. Not only screening
procedures but also all other indications were reported; however,
the electronic database does not allow the identification of dimin-
utive polyps removed by biopsy forceps. Thus, this rate cannot be
judged as the polyp detection rate described in the literature. All

Quality in Colonoscopy

Table 1. Aronchick scale, adapted from Aronchick et al. [15]

Rating Description

Excellent  Small volume of clear liquid or >95% of surface seen

Good Large volume of clear liquid covering 5-25% of the
surface but >90% of surface seen

Fair Semi-solid stool that could be suctioned or washed
away but >90% of surface seen

Poor Semi-solid stool that could not be suctioned or

washed away and <90% of surface seen

Inadequate Re-preparation needed

colonoscopy quality indicators were analysed using the recom-
mendations by the ASGE guidelines (Table 2) [5].

Statistical Analysis

Results were expressed as means and standard deviations for
continuous variables with a normal distribution or proportions
and 95% CI for categorical variables. Differences in proportions
were analysed by the x* test. Multivariate logistic regression analy-
sis was performed to identify factors associated with the detection
of polyps and with reaching the caecum. A p value <0.05 was con-
sidered as statistically significant. All statistical analyses were per-
formed using the SPSS software package, version 23 (Statistical
Package for the Social Sciences, IBM Corporation, Armonk, NY,
USA).

Between 2010 and 2015, a total of 8,851 colonoscopies
were recorded at our unit database and were considered
for this analysis. Board-certified specialists or supervised
fellows in training performed all colonoscopies (Table 3).

The mean patient age was 63.4 + 8.5 years; 45.5% were
women. Approximately 99% of all colonoscopies were
performed according to an indication that is included in
a standard list of internationally accepted appropriate
indications. At our unit, most colonoscopies are done
without any sedation. Accordingly, only 14.6% of all pro-
cedures were done under sedation with Propofol, admin-
istered by a certified anaesthesiologist, and in <1% of
colonoscopies benzodiazepine sedation was adminis-
tered by the gastroenterologist. In all cases, vital signs
were permanently monitored. The average exam time
was 27 + 8.5 min with an absent record in 1.1% of the ex-
ams. Unfortunately, withdrawal time is not recorded in
our database. Iconographic documentation was present
in 98.4% of the exams, with an average of 10.7 pictures per
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Table 2. Adapted quality for colonoscopy ASGE guideline (Rex et al. [5])

Quality indicator

Performance target

Pre-procedure

Documentation of indication for colonoscopy; the indication is part of a standard indications list >80%
Frequency with which informed consent is obtained >98%
Frequency with which colonoscopies follow recommended post-polypectomy and post-cancer
resection surveillance intervals and 10-year intervals between screening (priority indicator) >90
Frequency with which ulcerative colitis and Crohn colitis surveillance is recommended within
proper intervals >98%
Intra-procedure
Quality of preparation documentation >98%
Frequency with which bowel preparation is adequate to allow the use of recommended >85% of outpatient
surveillance or screening intervals examinations

Visualization of the caecum by notation of landmarks and photographic documentation of
landmarks is documented in every procedure (priority indicator)
Frequency with which adenomas are detected in asymptomatic average-risk individuals

(screening) (priority indicator)

90% (all examinations)
95% (screening)

>25% (general population)
>30% (male)

>20% (female)

Withdrawal time is measured (in negative-result screening colonoscopy it should be 26 min) >98%
Frequency with which biopsy specimens are obtained when colonoscopy is performed for an

indication of chronic diarrhea >98%
Frequency of recommended tissue sampling when colonoscopy is performed for surveillance

in ulcerative colitis and Crohn colitis >98%
Frequency with which endoscopic removal of pedunculated polyps and sessile polyps <2 cm

is attempted before surgical referral >98%
Post-procedure
Incidence of perforation by procedure type (all indications versus colorectal cancer screening/

polyp surveillance) and post-polypectomy bleeding

Perforation (all examinations) <1:500

Perforation (screening) <1:1,000

Post-polypectomy bleeding <1%
Frequency with which post-polypectomy bleeding is managed without surgery 290%
Frequency with which appropriate recommendation for timing of repeat colonoscopy is

documented and provided to the patient after histologic findings are reviewed >90%

Table 3. Colonoscopy quality indicators recorded in the endoscopy
database of the Portuguese Oncology Institute of Coimbra between
2010 and 2015

Total colonoscopies 8,851
Bowel preparation, %
Inadequate 4.9
Fair 27
Adequate 67
No registry 1.4
Caecal intubation rate, % 92
Estimated polyp detection rate, % 28
Photo documentation
No image recorded, % 1.6
Mean photos per exam 10.7
Exams with <8 photos, % 37
214 GE Port ] Gastroenterol 2017;24:211-218
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exam, and in our colonoscopy database, 37.4% had 7 pic-
tures or less. The unique identification of the equipment
used in every exam was recorded in 97.7% of cases.

Bowel preparation results were classified as “adequate”
in 66.7%, “fair” in 27% and “inadequate” in 4.9% of pa-
tients. Evaluation of the bowel cleanliness was missing in
1.4% of the cases. The split-dose regimen was introduced
inlate 2015 as a systematically recommended bowel prep-
aration scheme and provided a rise to 91% for “adequate”
preparations.

CIR was classified according to the ASGE guidelines
with an overall adjusted result of 92% of the exams after
removal of inadequate preparations and stenosis. Predic-
tors for failure to reach the caecum were “inadequate”
preparation (OR 119, 95% CI 84-170), exams with no use
of sedation (OR 2.39, 95% CI 1.8-3.15), female gender
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Table 4. Predictors of failure of caecal intubation

Table 5. Factors related to polyp detection

Factor QOdds ratio (95% CI)

Factor QOdds ratio (95% CI)

Inadequate preparation
No sedation used
Female gender

Age >65 years

119 (84-170)
2.39 (1.8-3.15)
1.61 (1.38-1.88)
1.56 (1.34-1.82)

5.75 (3.9-8.48)

1.82 (1.64-2.01)
1.25 (1.13-1.37)
0.88 (0.76-1.01)

Adequate preparation
Male gender

Age =65 years
Sedation used

Table 6. Evolution of several quality indicators recorded in the endoscopy database of the Portuguese Oncology Institute of Coimbra in

the period 2010-2015

Indicator 2010 2011 2012 2013 2014 2015 p value 2010 vs. 2015
Total colonoscopies 1,387 1,478 1,404 1,627 1,541 1,414 0.58
Bowel preparation, %
Inadequate 4 4.1 3.7 5.6 5.6 6.2 0.008
Fair 26 32 29 27 26 21 0.002
Adequate 67 62 66 66 68 72 0.004
No registry 2.5 1.5 1 13 0.9 0.9 0.001
Caecal intubation rate, % 91 91 93 92 91 94 0.002
Polyp detection rate, % 29 28 28 28 26 29 1
Photo documentation
No image recorded, % 22 1.6 1.9 1.7 1.6 1.7 0.33
Mean photos per exam 10.7 8.9 10.3 10.9 10.8 12.9 <0.001
Exams with <8 photos, % 29.1 48.6 44.7 36.9 34.5 26.2 0.08

(OR1.61,95% CI 1.38-1.88) and age 265 years (OR 1.56,
95% CI 1.34-1.82) (Table 4).

Polypectomy was performed in 2,473 colonoscopies
with an estimated 28% polyp detection rate for all indica-
tions and not just for screening exams. Finding a polyp
was related with several factors, such as “adequate” prep-
aration (OR 5.75, 95% CI 3.9-8.48), male gender (OR
1.82,95% CI 1.64-2.01) and age 265 years (OR 1.25,95%
CI 1.13-1.37) (Table 5). Sedation had no influence on
polyp detection (OR 0.88, 95% CI 0.76-1.01). All polyps
larger than 2 cm (n = 148) were removed by endoscopic
approach, with only 2% of them needing a subsequent
surgical approach.

We followed the evolution of several parameters dur-
ing the studied time, which are summarized in Table 6.
Globally, we came up with a positive trend, highlighting
the improvement in photographic documentation (mean
number of photos per exam: 10.7 vs. 12.9; p < 0.001) and
CIR (91 vs. 94%; p = 0.002). Moreover, in this period, a
statistically significant improvement in “adequate” prep-
arations was accomplished (67 vs. 72%; p = 0.004).

Quality in Colonoscopy

This study was implemented due to the necessity at
our endoscopy unit to perceive the quality metrics of the
work we make and the care we provide to our patients.
Nowadays, the number of audits in health care is growing,
and colonoscopy is not exempted from that development,
with reports showing a positive relationship between the
public reporting of quality indicators, endoscopists’ prac-
tice and associated results [8].

We report all the quality indicators that our electronic
database allows to retrieve directly. Our bowel prepara-
tion results seem to agree with the levels recommended
by the ASGE. In fact, >98% of the reports had a docu-
mented bowel cleanliness, and there were <15% of

“inadequate” preparations [5]. However, the use of less
validated evaluations of bowel cleanliness, such as the
Aronchick scale, can mask the true preparation results,
with a large proportion of “fair” preparation results being
in a grey area with possibly great variability between pro-
fessionals’ assessment. This problem can be easily solved
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by implementing in the software the currently most vali-
dated scale for bowel preparation evaluation, the Boston
Bowel Preparation Scale [16]. In fact, the correct report-
ing of segmental bowel preparation is fundamental for
detecting colonic lesions and for increasing the alertness
of the endoscopist in future colonoscopies [17]. Our over-
all results for bowel preparation are similar to the pub-
lished data on standard bowel preparation regimens, with
a great improvement in these results after the introduc-
tion of the split-dose regimen for all our exams in late
2015 [18]. In the study period, a statistically significant
improvement in “adequate” preparations was accom-
plished (67 vs. 72%; p = 0.004), but there was also a sig-
nificant increase (4 vs. 6%; p = 0.008) in “poor” prepara-
tions, at this time with no obvious justification. A possible
explanation would be the patients’ difficulties in under-
standing the new split-dose regimen, but as we have
shown, from these preparations >90% were adequate. In
fact, in recent years, bowel preparation has been a con-
cern at our unit, and efforts have been made in terms of
educational incentives for our patients, with good results
in improving overall bowel preparation results [19].

The Aronchick scale for bowel preparation was used at
our unit during the study period, as at that time no ideal
scale was defined, and it was the one available in the soft-
ware. In addition, it was used in an ongoing randomized
trial about bowel preparation at our unit [19]. Later, with
publications demonstrating the superiority of the Boston
Bowel Preparation Scale in terms of reproducibility, we
started to use that scale in 2016, and it now is the scale
adopted by an updated version of the software.

Our CIR is globally satisfying with a recent improve-
ment of our results and a positive trend during the study
period (p = 0.002). The predictive factors of CIR failure
we studied are in line with the published literature, name-
ly sedation, age and bowel preparation; we identified fe-
male sex as a risk factor for colonoscopy incompleteness;
however, some inconsistencies in the literature seem to
exist [20, 21]. Note that for a proper CIR we need to have
iconographic documentation of the caecum and associ-
ated landmarks to guarantee the quality of our perfor-
mance [5]. We assumed that at least 8 pictures per exam
are necessary for a proper evaluation of all findings and
landmarks, following some previous European recom-
mendations and some in-house experience [14]. At least
3 photographs for the segmental documentation of bow-
el preparation, at least 2 photographs to document the
caecum and ileocaecal valve, and 3 photographs for the
documentation of findings and other important land-
marks are needed. This policy was first implemented in

216 GE Port ] Gastroenterol 2017;24:211-218
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2015, and we could observe an immediate improvement
in our photographic documentation results, with a statis-
tically significant improvement in the mean number of
photographs per exam (10.7 vs. 12.9; p < 0.001). We still
have a large proportion of exams with <8 photos, but
there is a trend for a positive progress (29.1 vs. 26.2%; p =
0.08). Although there is no previous work to strongly jus-
tify the 8-pictures cut-off, a good documentation of caecal
landmarks has shown a positive correlation with the im-
provement of colonoscopy quality metrics, such as the
polyp detection rate [22].

Regarding adenoma or polyp detection, as we cannot
access histology reports from our endoscopy database, an
estimation of the polyp detection rate was only possible
because all snare polypectomies were registered in that
database. In addition, the polyp and adenoma detection
rates used in many studies are from screening colonosco-
pies only, while we used our entire database, not looking
at the indication due to the very low prevalence of screen-
ing colonoscopies in our database. Some of the factors
described in the literature for higher polyp detection rates
were confirmed in our study, such as male gender or age
265 years and the dubious contribution of sedation [23,
24]. Consequently, we can answer the question if a global
objective for polyp detection in colonoscopy is possible,
regardless of the indication, since every colonoscopy of-
fers a therapeutic opportunity.

Our study has several limitations, the first being its ret-
rospective nature, based on information present only in
our database, relying solely on what the endoscopist reg-
istered at the moment of the exam. Although a limitation,
we understand it as an opportunity for improvement, and
a recent review from the ESGE makes recommendations
about the criteria an endoscopy unit program needs to
fulfil in order to guarantee quality, such as an electronic
registry with a connection with the patient record and
pathology databases, restricting the areas for free text en-
tries, greater emphasis on patients’ comfort, reporting of
quality indicators and follow-up instructions [10]. Due to
this work, we realized that our unit software lacks several
indicators, for example, valuable information for our in-
ternal quality audits is missing, such as pathologic diag-
nosis, validated scales, a measure of withdrawal time or
polypectomy removal identification per exam. In fact,
like other national and worldwide endoscopy units, we
still do not have a direct connection with pathology data-
bases, the inability to retrieve our ADR being another im-
portant limitation. In addition, the frequency with which
colonoscopies were performed following the recom-
mended post-polypectomy and post-cancer resection
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surveillance intervals was not measured, since these data
are also not automatically extracted from the software.
Improvements of this problem should be pursued at our
unit but also nationally, for example, promoted by the
national Portuguese Society of Digestive Endoscopy
(SPED), with proposals for the standardization of reports
and available software solutions [25, 26].

In conclusion, quality in endoscopy is a current hot
topic in gastroenterology practice and should be a con-
cern of every endoscopy unit. The systematization of reg-
istries should be a major concern, including proper con-
nections with pathology and internal patient programs,
searching the best technological solutions, and preserva-
tion of ethical and moral concerns. In fact, we have shown
that there is more beyond the ADR to worry about in
colonoscopy quality metrics, and reporting our own ex-
perience is intended to be a wake-up call to improve the
quality of care we are eager to provide.
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