
ABSTRACT
Aim: colonoscopy has become accepted as the most effective

method for colon exploration. Some application problems have
been detected in the setting of normal clinical care due to its wide
range of uses in recent years, and therefore there is a need to
measure colonoscopy quality. For that purpose valid quality indi-
cators are necessary to be defined. The application process of
some quality indicators is presented in this study. The proposed
indicators in this study are: quality of bowel preparation, cecal in-
tubation rate, withdrawal time, adenoma detection rate, and ade-
noma removal rate.

Material and method: this is a prospective 12-month study
where colonoscopies performed in the VI health area of Murcia
Region were evaluated. From February 2006 to February 2007 a
total of 609 subjects were eligible for colonoscopy after a positive
fecal blood test in the setting of a colorectal cancer screening pro-
gram. A sample of thirty patients (n: 30) was considered represen-
tative to assess the reliability of quality indicators and for a prelim-
inary analysis of results.

Results: indicators results are: quality of bowel preparation
(87%), kappa 0.74 (95% CI: 0.48-0.99); cecal intubation rate
(90%) 0.74 (95% CI: 0.49-0.99); adenoma detection and removal
rate (96%), kappa: 0.78 (95% CI: 0.53-0.99); withdrawal time:
13.36 min (95% CI: 10.48-16.11). Kappa: 0.78 (95% CI: 0.49-
0.99).

Conclusions: quality indicators definition and application in
colonoscopy performance is possible. More studies are necessary
to define the role of these indicators in the setting of clinical prac-
tice.

Key words: Quality. Quality indicators. Colonoscopy. En-
doscopy.
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INTRODUCTION

Colonoscopy is presently the gold standard method for
colonic examination. Not only is it widely accepted as a
diagnostic technique but also as a procedure which en-
ables treatment for a wide variety of conditions involving
the intestinal tract. This unique feature explains why its
practice is done in most hospitals of present-day health-
care systems.

Quality measurements for any process require firstly a
definition of valid and reliable indicators to enable as-
sessment (1). In recent years many attempts have been
tried in order to define useful criteria for this purpose;
however, its use has not been completely accepted to date
by the different medical societies (2-5).

There is strong evidence that colonoscopy perfor-
mance varies among different centers and endoscopists
(6-12). The issue we presently face is the unavailability
of adequate tools to measure these parameters.

The use of colonoscopy has proven the most effective
method to reduce colorectal cancer (CRC) mortality (13-
15). A wide variety of screening modalities have been de-
veloped to date, and a majority proved effective to reduce
colorectal cancer incidence and mortality rates, with
colonoscopy being the last resort in the screening sequence
regardless of the initial screening method used (16-19).

In this study we present the application and adaptation
of several parameters to a specific context in order to
evaluate the quality of a screening program. This is a
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complicated process which requires a staff used to specif-
ic quality evaluation methods (20,21).

The following recommendations should be followed
when criteria or valid indicators are elaborated as quality
measurement tools (Table I).

In this study we present four indicators elaborated for
the assessment of colonoscopy quality in the setting of a
screening program.

MATERIALAND METHOD

This study was performed in the setting of a CRC
screening program. The aim of this study was to measure
a number of quality parameters for this diagnosis confir-
mation stage by using some indicators (22).

The study population consisted of subjects participating
in the screening program with a quantitatively positive im-
munochemical occult blood test (≥ 100 ng/ml) who accept-
ed to undergo colonoscopy (609 participants) between Feb-
ruary 2006 and February 2007. The unit of the study
consisted of each participant enrolled in the program.

A number of indicators were settled upon based on the
best scientific evidence available to date for quality as-
sessment and measurement (2,3,5). The aforementioned
indicators measure the magnitude of the scientific-techni-
cal quality of colonoscopy.

All participants were given detailed information about
the screening process, which is registered in the clinical
records of each participant. All colonoscopies performed
were completely recorded and stored in a digital system.
Each participant was assigned an individual number,
which was used for case identification. A written in-
formed consent was obtained from each participant to be
included in an anonymous way.

The screening program was performed by two endo-
scopists who were specially trained to use these indica-
tors. A pilot program was carried out in order to confirm
the reliability of the proposed indicators. For this purpose
a randomized sample of 30 patients was obtained to cal-
culate a specific consistency index for each indicator. The

analysis of such indicators was carried out by three endo-
scopists who did not participate in the screening program.

The data source for the indicators evaluating
colonoscopy was the recorded examination, subsequently
visualized to draw conclusions.

Indicators analyzed in this study were as follows:
—Bowel preparation quality.
—Cecal intubation rate.
—Polyp detection and resection rate.
—Colonoscope withdrawal time.

Definition of criteria

Adequate bowel preparation for colonoscopy

It is an indicator of the process and evaluates the qual-
ity of bowel cleanliness prior to colonoscopy. The
colonoscope explores the tract from the anus to the ce-
cum and the small bowel; for an optimal evaluation of the
colonic mucosa, the patient must be prepared for the pro-
cedure by removing feces from the digestive tract
(23,24).

To evaluate the quality of bowel preparation during
colonoscopy the following classification was used (Table
II):

According to the established criteria, bowel prepara-
tion was classified as “very good” or “good” for the pro-
cedure to be considered valid and meet the criteria.

This indicator was used in all colonoscopies per-
formed during the screening program.

Complete examination of the colon (cecal intubation)

An appropriate examination of the proximal colon or
cecum with colonoscopy is essential. In daily practice a
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Table I. Recommendations for criteria setup

Use simple criteria
Limit the maximum number to 10
Include only essential parameters
Adapt to sources of healthcare professionals and their setting
Ensure consensus and acceptability by the involved staff
Make sure the content is updated and valid
Pay special attention to exceptions and explanations of used ter-
minology

Ensure reliability

(Adapted from: Saturno PJ. Evaluación y mejora de la calidad en Servicios de Sa-
lud, 2000).

Table II. Classification of grades of bowel cleanliness

1. Very good
Solid feces are not observed, or liquid easily to be suctioned
(transparent or like urine)

2. Good
Semi-liquid feces are observed, not adhered to the colonic
mucosa, easily suctioned; do not block visualization of the
whole colonic mucosa

3. Fair
Solid feces are observed, adhered to the colonic mucosa, not
allowing an adequate vision of the whole mucosa. The exa-
mination can be completed but it is not satisfactory to obtain
information

4. Poor
Solid feces are observed impossible to suction, not allowing
an adequate progression of the endoscope and block visuali-
zation of the whole colonic mucosa
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complete colonoscopy implies an intubation of the entire
colon until the cecum is visible. Only the visualization of
the ileocecal valve and/or intubation of the terminal
ileum provides reassurance on the procedure’s complete-
ness (6,25-27). Thus, it is necessary to document the pro-
cedure in a digital source once the cecum is reached in
order to confirm the fulfillment of this criterion. In proce-
dures where the endoscope found a stenosis, this indica-
tor was not evaluated regardless of stenosis nature.

Resected polyps and flat lesions

Every lesion detected during colonoscopy must be re-
sected. Colonoscopy in a screening program is performed
under the most suitable conditions regarding tolerance as
well as preparation. Every detected lesion which can be
endoscopically resected is removed. There is a strong re-
lationship between polyp size and histological type so
that any lesion with a size larger than 10 mm is consid-
ered of high risk (28-31). In recent years the neoplastic
potential of lesions smaller in size has been analyzed,
specially regarding flat lesions, making the resection of
every visible polyp a necessary condition regardless of
size (10,11). To achieve fulfillment for this indicator all
visualized lesions should be endoscopically resected ex-
cept certain lesions. Those lesions which endoscopically
suggest a hyperplastic polyp (pale, sessile lesions that
disappear after insufflation) and measure less than 3 mm
in size can be biopsied with no necessity to resect all le-
sions to meet indicator criteria.

In cases with more than 20 polyps detected the re-
moval of all polyps can be performed in a second exami-
nation without invalidating the established criteria. In
such patients genetic susceptibility to colorectal adeno-
matous lesions may be suspected

In situations where the lesion cannot be removed at
initial colonoscopy due to its large size, resection can be
postponed. The minimal size to evaluate whether endo-
scopic resection is necessary in a second colonoscopy is
3 cm for polypoid lesions and 2 cm for flat lesions.

Measuring examination time during colonoscopy
withdrawal

Examination time during colonoscope withdrawal is
measured from the cecum to the anus. Endoscopic exam-
ination consists of the insertion of an optical system in
the colon with the purpose of identifying treatable lesions
(32).

Scientific evidence demonstrates that withdrawal is
most suitable for the detection of lesions (33,34). Exami-
nations where complete colonoscopy is achieved by a
clear visualization of the cecum, as previously men-
tioned, will be evaluated.

It has been recently demonstrated that a withdrawal
time superior to 6 minutes is associated with good endo-
scopic practice since it enables higher detection rates for
colonic lesions (34,35).

If, during the examination, a specific technique differ-
ent from lesion identification is performed, this time will
not be considered to evaluate the indicator, and therefore
will be taken from total examination time.

Statistical analysis

The statistical analysis was performed with the Epidat
system (v 3.1.January 2006). Sample tests, inference over
statistical parameters, and definition of confidence inter-
vals were all performed with this program.

RESULTS

Bowel preparation quality

A total of 30 examinations were evaluated and bowel
cleanliness was classified as follows: 3 (10%) “very
good”, 23 (77%) “good”, 4 (13%) “fair”, and 0 “poor”.
An analysis of indicator reliability was performed, and
the global kappa index (K) for all three observers was:
0.47 (95% CI: 0.24-0.70). These consistent results were
related to the assessment of bowel preparation using the
proposed classification. Since the kappa value was in the
limit of desirable, corrective modifications were per-
formed. When a concordance analysis was done by gath-
ering indicators as follows: “very good” or “good” as ad-
equate examination, and “fair” or “poor” as inadequate
examination, the value of kappa was modified to 0.74
(95% CI: 0.48-0.99) (Fig. 1).
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Fig. 1. Rate of patients according to grade of bowel cleanliness.
Porcentaje de pacientes según nivel de limpieza.
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Cecal intubation

Among the evaluated sample of 30 patients, the cecum
was identified in 27 patients (90%) according to the pre-
viously mentioned criteria. Of the 3 patients where the
cecum could not be reached, intolerance in spite of med-
ication was the reason in two (6%); in one, cecum was
not achieved due to an anatomical feature (dolichocolon).
The kappa index obtained for indicator evaluation by all
three observers was 0.74 (95%CI: 0.49-0.99).

Polyp resection

Of the 30 patients evaluated, this indicator was met in
25 patients (96%). Among the remaining 5, 4 cases were
considered exceptions; 3 had hyperplastic polyposis, and
one case required a second colonoscopy for polypectomy
of a large-size polyp (greater than 3 cm). Only one case
did not meet indicator criteria. A kappa index of 0.78
(95%CI: 0.53-0.99) was obtained in the consistency
analysis (Fig. 2).

Withdrawal time

The following results were obtained: nearly 97% of
patients met the established criteria. Mean withdrawal
time was 13.36 min (95% CI: 10.48-16.11). A reliability
analysis of minimal withdrawal time measurement was
performed, which obtained a kappa index of 0.78 (95%
CI: 0.49-0.99) (Fig. 3).

DISCUSSION

Quality is an essential paradigm in daily clinical activ-
ity. In recent years remarkable efforts have been made to
devise tools able to establish optimal quality standards in
the different processes of medical practice (2,5,18).

Gastrointestinal endoscopy has become a diagnostic-
therapeutic tool essential for daily clinical practice,
presently its practice being done in most hospitals of pre-
sent-day healthcare systems.

This globalization has determined the present techno-
logical development, which enables us to assure there is
no site in the gastrointestinal tract impossible to be ex-
plored. However, this same globalization has contributed
to a certain level of heterogeneity, still to be defined,
which does not allow comparisons between the different
settings where it is performed (36). For this purpose it is
necessary to establish resources capable of objectively
assessing an activity regardless of the healthcare setting
considered.

There is growing interest in the elaboration of such
models, and different scientific societies have introduced
their own models, adapting them to their own practical
settings (2,5,18). The observed tendency with these mod-
els is a progression to simplicity, since the more complex
they are, the more problematic their application becomes,
with a consequent loss in efficacy.

When a model is introduced the possibility of its mod-
ification must be clearly established since one of the
main features should be continuous improvement.

One of the main problems emerging when a quality
model is put to the test for a certain medical practice is
framework; routine medical practice frequently has diffi-
culties when all parts making up a process need to be
controlled; consequently, a low rate of implementation
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for such models is mostly observed. Many attempts to
consolidate a proposed quality model have been made in
the setting of a CRC screening program (2,5). A screen-
ing program enables the organization of such activity by
settling a healthcare process; the management of each
process in the entire healthcare framework generated by
the screening strategy allows controlling the whole activ-
ity performed in a more adequate fashion.

Therefore, carrying out the study in the screening pro-
gram enabled us to control colonoscopy practice, per-
formed in this framework in a more simple way than in
classic medical practice, and consequently allowing that
the proposed model be put to the test.

The proposed process for this study has a clearly es-
tablished model defined by a number of indicators whose
application will enable the settling of a certain quality
level and its support by monitoring techniques.

Measuring bowel cleanliness is somewhat difficult
when levels have to be established. The possibility to es-
tablish levels according to the amount of clean mucosa
measured in percentage seems unfeasible from a practical
point of view due to the impossibility to define the differ-
ent paths of the colon in absolute terms. One of the most
relevant conclusions to reach from the assessment of this
indicator was the necessity to group levels together in or-
der to simplify interpretations on cleansing quality. Thus,
when colonoscopy cleansing quality has to be evaluated a
scale of two levels is most reliable: valid or not valid. The
results presented in this study reveal that more than 90%
of examinations were considered valid for bowel cleans-
ing.

In published series of observational studies, a rate of
fulfillment for this indicator above 70% represented an
adequate level of cleanliness (2,3,5).

Cecal intubation implies the end of the examination,
and therefore a complete colon examination is assumed.
Population-based series of cecal intubation not related to
screening programs report rates of 90% as their highest
levels (2,37). Thus, cecum intubation rates up to 97%
have been reported in the setting of a screening program
(2,3,6,25). The results observed in this study (90%) were
within the expected range. The two reasons for failure in
achieving this indicator were patient intolerance and the
presence of a specific anatomical feature (dolichocolon).

In the indicators assessed in our study, it is important
to mention that to a certain extent they are indirect mark-
ers that do not directly establish whether colonoscopy
was “high quality”, but determine the most suitable con-
ditions in which colonoscopy can be performed. The only
result indicator that directly reflects colonoscopy quality
is the one related to polyp resection and removal. This
indicator summarizes in a schematic fashion how the pro-
cedure should be performed – more polyps analyzed
means better visualization, hence a more thorough bowel
preparation.

One of the issues or criticisms raised regarding this
study is the fact that endoscopists are aware of their being

observed since the entire exploration is recorded and sub-
sequently visualized. Such effect can theoretically deter-
mine a bias that may modify study data, even though the
aim of the study is the systematization of how
colonoscopy should be performed. In this first instance,
the purpose is not an evaluation of the endoscopist’s
skills but to assess whether we can define and put into
practice some valid indicators to evaluate a certain man-
ner of colonoscopy performance. This bias could become
beneficial subsequently in a positive way. More studies
are necessary to clarify which are the most reliable indi-
cators to measure colonoscopy quality. Once the validity
of these indicators is defined and demonstrated, they will
be used in the setting of a screening program in order to
evaluate the required quality parameters.

The efficacy of CRC screening programs depends on
several factors; high-quality colonoscopic examinations
are desirable to facilitate success for such programs (38).
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