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1. Introduction

Colonoscopy is an essential part of colorectal cancer (CRC) screening programs since it can
diagnose CRC as well as identify and excise precursor lesions before the carcinoma fully
develops (Winawer et al.,, 1993). Although colonoscopy has shown to be effective in
decreasing the incidence and mortality of CRC (Kahi et al., 2009), it does not provide total
protection against cancer since, in daily practice, a clinically significant number of CRCs and
adenomas still go undetected. For example, the proportion of undiagnosed CRC in patients
having previously undergone colonoscopy ranges from 2.1%, when the cancer is located in
the left colon and the splenic angle, to 5.9% when located in the right colon (Bressler et al.,
2007). The proportion of undetected adenomas ranges from 2% for polyps 210 mm to 26%
for polyps of between 1 and 5 mm (van Rijn, 2006). Consequently, an incidence of interval
cancers has been described which ranges from 1.7 to 2.4/1000 person-years of follow-up in
patients included in a control program following the excision of one or more adenomas
(Pabby et al., 2005).

One of the factors which seem to have the most bearing on the number of lesions diagnosed
by colonoscopy is the endoscopist him/herself. A difference of up to 20% has been
described in the proportion of colonoscopies with at least one adenoma (Chen & Rex, 2007)
and of up to 9 times in the proportion of patients with advanced adenomas (Barclay et al.,
2006). Other studies confirm these results and suggest that some endoscopists could leave
up to half of the adenomas undiagnosed (Rex, 2006b). A number of technical aspects could
be responsible for these differences, in particular the ability to reach the cecum and the
withdrawal technique (longer explorations, better examination of the proximal mucosa in
folds and angles, better management of colon distension and better cleaning of the remains
and fluids in the colon) (Rex, 2000).

Screening colonoscopy is a special situation which involves an invasive exploration of an
asymptomatic subject with the theoretical promise of detecting CRC before it produces
symptoms, or of reducing the individual risk of suffering CRC by detecting and excising
colorectal adenomas. In this context, where the detection of lesions is crucial, it appears to be
essential to have endoscopists with the necessary technical skills. A study carried out
recently in the setting of a CRC screening program based on the detection of fecal occult
blood showed that the endoscopist was an independent predictive factor in the detection of
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adenomas (Bretagne et al., 2010). In fact, the rate of adenoma detection per endoscopist is
the factor most associated with the risk of interval cancer (Karniski et al., 2010).

In conclusion, for a CRC screening program to be truly effective, it must be based on high-
quality colonoscopies in such a way that the protective effect against CRC of this procedure
approaches the theoretical maximum possible. For these programs it would therefore
appear logical to have endoscopists who are experts in colonoscopy in order to reduce to a
minimum the degree of variability in the detection of lesions attributable to the examiner.
However, at the present time, with screening programs still in their infancy, the basic
characteristics of Endoscopy Departments and of those endoscopists who will be in charge
of such programs have yet to be defined. The training of endoscopists to carry out screening
colonoscopies and their evaluation in terms of seeking possible accreditation have not yet
been regulated either. In this review, we will go over the current situation of the training in
colonoscopy for gastroenterology specialists, the possibility of evaluating their skills and we
will make some recommendations for the future.

2. Quality parameters in screening colonoscopies

Over the past few years, much attention has been given to the definition of auditable
parameters to measure the quality of colonoscopies. Systematic monitoring of certain
variables allows for the quality of colonoscopies to be controlled and may be used as a tool
for improvement (Lin et al., 2010; Barclay et al., 2008). This review does not intend to make a
comprehensive review of the parameters used to measure the quality of colonoscopy, for
which there are very recent guides and revisions, including the clinical practice guidelines
on the quality of screening colonoscopies produced by the Spanish Association of
Gastroenterology (Jover, J. ed., 2011). (Table 1).

However, it is worth commenting on the adenoma detection rate (ADR), the variable which
has become the most important, since it is directly related to the preventive capacity of
colonoscopies in terms of CRC. This rate is equal to the proportion of patients undergoing
colonoscopy in which at least one adenoma has been detected. The ADR is associated with a
better technique for carrying out the colonoscopy, for example, a thorough exploration of
folds and angles, adequate management of distension-aspiration, control of the remains of
filth and the time dedicated to the exploration (Rex, 2006b). Since it is necessary to wait for
the pathology result in order to measure this parameter, other authors have suggested using
the number of polypectomies as an auditable parameter, which is associated with the above,
but which is more directly measurable (Williams et al., 2011). Other frequently used quality
parameters are associated with the ADR. Several studies have shown that the time of
withdrawal is associated with the frequency of polyp detection (Barclay et al., 2006; Rex
2000; Imperiale et al., 2009). A recent study found a significant association between the
proportion of adenoma detection and the “cecal intubation time/withdrawal time” ratio <1
for those endoscopists with higher detection rates (Benson et al.,, 2010). Almost all
recommendations consider a minimum withdrawal time of 6 minutes for a normal
colonoscopy as the threshold for a quality endoscopy (Rex et al., 2006b). The proportion of
colonoscopies in which the cecum is reached is also associated with the ADR, and is a
parameter which must be controlled, since in several studies, most interval CRCs were
diagnosed in proximal parts of the colon (Pabby et al., 2005; Singh et al., 2006). For example,
the American Society for Gastrointestinal endoscopy (ASGE)/American College of
Gastroenterology (ACG) Task Force on quality in endoscopy recommends that effective
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colonoscopists must be able to intubate the cecum in > 90% of cases, and in > 95%, when the
indication for the colonoscopy is screening (Rex et al., 2006b). Other parameters may be the
endoscopic resection of polyps and the control in collecting complications (Rex et al., 2006b;
Romagnuolo et al., 2008; Gonzalez-Huix et al., 2010).

Indicator Adyvisable level

Adenoma detection rate > 20% (colonoscopy as a primary screening strategy)
> 40% (colonoscopy as a secondary screening
strategy, following a positive FOBT)

Colonoscope withdrawal time > 6 minutes

Number of colonoscopies without | 400 before entering the screening program
supervision 200 anually

Cecal intubation rate > 95% colonoscopies

Use of sedation > 90% colonoscopies

Perforation rate <1/1000 colonoscopies

Post-polypectomy bleeding rate <1/200 polypectomies

Accurate description of polyp 100%

characteristics

Endoscopic excision of >95%

pedunculated and sessile/flat
polyps up to 2 cm of diameter
Polyp retrieval rate > 95% for polyps > 10 mm
> 80% for polyps <10 mm

Table 1. Screening colonoscopy quality indicators

However, the evaluation of these parameters may not be sufficient to increase the frequency
of adenoma detection (Sawhney et al., 2008). For example, a recent study found an inverse
relationship between the total duration of the exploration and the ADR. Furthermore,
control of the ADR by feeding back the results to the endoscopists did not improve the ADR
(Shaukat et al., 2009). This is probably due to the fact that there are other technical aspects
relating to the withdrawal exploration which are essential in order to increase the lesion
detection rate but which are more difficult to evaluate quantitatively. This happens, for
example, with the thorough examination of the colon mucosa, especially the angles and the
proximal parts of the folds, the aspiration of the liquid content and the exploration with
different degrees of insufflation. In a center where a protocol for exploration on withdrawal
was applied, which, in addition to time, included these technical aspects, a 10% increase in
the total number of neoplasms detected was achieved, as well as a 15% increase in the
number of lesions under 10 mm (Barclay et al., 2008).

Therefore, a quality colonoscopy is characterized by the combination of certain measureable
parameters, as well as others which, even though they are not measurable, are essential in
screening colonoscopies. These technical aspects may be responsible for the differences
found between endoscopists in the frequency of lesion detection, in such a way that it seems
to be of the utmost importance to ensure adequate teaching of these technical skills for all
endoscopists, and especially for those who are going to be in charge of a CRC screening
program. Collection and measurement of these parameters must also be the basis for control
and evaluation of the endoscopist competence.
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3. Current situation of learning in colonoscopy: acquisition and evaluation of
competence

Competence in a procedure is the minimum level of skills, knowledge and/or expertise
acquired through training and practice which is required to safely and effectively carry out a
task or procedure without any help or supervision (Faigel et al.,, 2006). Applied to
colonoscopy, competence entails the ability to confidently carry out the exploration,
interpret the findings, apply the necessary treatments and manage the complications that
may arise.

Clearly, the first step towards achieving competence is adequate training during the
residency period in the specialty of Gastroenterology. However, specialty training programs
are greatly undefined and variable, and they are mostly based on general recommendations
by Scientific Societies and opinions from experts. For example, the training period necessary
to acquire competence has not been clearly defined. In general terms, it appears that the
training period should be no shorter than 6-12 months (Conjoint Committee for the
recognition of training in Gastrointestinal Endoscopy, n.d.). In Spain, a minimum period of 6
months is recommended for basic endoscopy, with an additional 3 months for advanced
endoscopy (Consejo Nacional de Especialidades Médicas, 2009), but training periods vary
greatly from country to country. Generally speaking, there is no structured procedure for
teaching during the residency program either, which would allow all areas of learning to be
managed and for their results to be assessed. Furthermore, trainers in endoscopy are usually
not trained in teaching techniques. In practice, training of endoscopists during the residency
is done in a barely regulated manner, integrating teaching into the normal activities of
attendance in Endoscopy Departments, and by trainers who are not specifically trained to
that effect. All of this may influence the quality of the training and may be responsible for
the poor quality perceived by residents in their learning in endoscopy (Wells et al., 2009).
Traditionally, two supplementary learning methods have been proposed to improve the
results of standard teaching during the residency: short courses and simulators. Short
courses, usually lasting two to three days, are not considered to be enough to acquire the
technical skills or judgment necessary to carry out the colonoscopy, since their short
duration does not allow for adequate training (Romagnuolo, 2008). In a short course, 10
supervised colonoscopies can be done at most, a long way from the Societies’
recommendations and, of course, far short of the minimal number of colonoscopies required
to achieve competence. The ASGE recommends that short courses be considered as training
opportunities or tools for continued education but never as substitutes for a formal training
program of adequate duration (ASGE Taskforce on ensuring competence in endoscopy,
n.d.).

Simulators are computer-based devices which offer different degrees of difficulty, with a
sense of touch through a simulated endoscope and the ability to administer sedation as well
as incorporating systems which simulate pain and discomfort in the virtual patient.
Moreover, data associated with the procedure, such as duration, the ability to visualize the
mucosa and the ability to complete the procedure is collected. The aspect in which they have
been evaluated the most is the resident’s learning, with the aim of shortening the learning
curve and reducing the patient’s discomfort when examined by an inexperienced examiner.
In general terms, it appears that the greatest benefit is obtained in the early stages of
learning, in such a way that experienced endoscopists hardly obtain any benefit (Sedlack &
Kolars, 2002). Moreover, it would appear that even for inexperienced endoscopists, the
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learning curve flattens after only 7 simulated explorations (Eversbusch & Grantcharov,
2004). A randomized study compared the skills of two groups of residents, one which had
received simulator training and the other which had not, before starting the traditional
training program. This study showed that if the use of the simulator was extended to 10
sessions in the residents in the first group, a benefit in competence parameters was seen,
which was maintained until real exploration number 80 (Cohen et al., 2006). However, this
device does not seem to be of any use to endoscopists who have already completed the
standard period of practical training. In fact, this type of device is able to distinguish
between the user’s technical capacity and differentiate expert endoscopists from novice ones
(Grantcharov et al., 2005; Koch et al., 2008). In one study, for expert endoscopists, the
learning curve in the device was only two simulated explorations (Eversbusch, 2004).
Residents do, however, perceive this device as being effective as a supplementary learning
system (Lightdale, 2010).

As regards the evaluation of competence, until now, the most usual way has been a
subjective assessment whereby at the end of the residency period the trainer states that the
resident can carry out colonoscopies autonomously. A more objective attempt at evaluation
is the measurement of parameters which support the fact that the individual is competent to
carry out the exploration. The one which has been studied the most, perhaps because it is
the easiest to measure is the minimum number of colonoscopies performed, but this also
involves great variability. In the United States, the ASGE recommends carrying out a
minimum of 140 colonoscopies during the training period, with at least 20 polypectomies.
However, the program for the specialty of surgery is different with only a minimum of 50
explorations being required (Accreditaton Council for Graduate Medical Education, 2006).
The Canadian and Australian Societies of Gastroenterology require 100 complete, totally
unassisted explorations up to the cecum to have been carried out (Romagnuolo, 2006;
Conjoint Committee for the recognition of training in Gastrointestinal Endoscopy, n.d.). In
Spain, the minimum number of colonoscopies which must be carried out is 150 (Consejo
Nacional de Especialidades Médicas, 2009). However, carrying out a specific number of
colonoscopies does not guarantee competence in this exploration since learning varies
greatly from individual to individual. In a recent study, it was determined that the number
of colonoscopies necessary to reach the cecum in 90% of explorations was 150, and 200 in
95% (Lee et al., 2008). However, another study suggested a threshold of 500 colonoscopies
for all residents to have autonomy of > 90% to carry out colonoscopies (Spier et al., 2010).
The first resident to become autonomous did so after carrying out 330 colonoscopies. It
would therefore appear that linking the evaluation of competence to having carried out a
specific number of explorations is not an adequate system. This was demonstrated by Cass
et al., who designed an evaluation system with key points which should be learned in order
to carry out a colonoscopy, which included, for example correct identification of any
anomalies found in the exploration (Cass et al.,, 1993). Adequate competence in these
variables was not reached with the minimum number of colonoscopies recommended by
the experts (Cass et al.,, 1996). Another finding of this study was that the subjective
assessment overestimated the resident’s competence compared to objective assessments.
Moreover, nowadays competence assessment cannot focus solely on variables related to
diagnostic colonoscopy, such as the number of procedures carried out or the percentage that
reached the cecum. These days a student cannot be considered competent if he/she is not
capable of carrying out the endoscopic treatment of the lesions found.
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Finally, in addition to the basic training, continued practice is necessary to maintain
competence. The secondary results of a Canadian study showed that endoscopists who
carried out less than 240 colonoscopies per year had significantly more incomplete
colonoscopies than those who carried out 370 per year (Shah et al., 2007). A similar study in
the U.S. showed that endoscopists who carried out less than 100 colonoscopies per year had
a significantly lower proportion of complete colonoscopies (Wexner et al., 2001).

In conclusion, there are still no standardized or universally accepted methods to achieve and
evaluate competence when autonomously carrying out colonoscopies. Carrying out a
certain number of explorations does not guarantee competence, and specific tools must be
developed to assess cognitive aspects and competence skills.

4. Towards a new teaching system: structured learning and training the
trainers

Colonoscopy is a complex procedure at the psychomotor level which also requires a solid
knowledge base allowing for clinical and therapeutic decisions to be made. Traditionally,
however, the learning of endoscopy has been based on passing from watching explorations
to carrying them out outside the context of an organized teaching system which ensures that
learning is carried out correctly. This procedure has several limitations which affect the
quality of the learning, such as the ever greater work load of endoscopy departments which
reduces the time assigned to each exploration, the reduction of the residents’ overall
working hours, who thus have less time to dedicate to practicing colonoscopy, and the fact
that every person learns in a different way and at a different pace. An alternative teaching
system which allows these difficulties to be overcome is therefore necessary. In this system,
the responsibility for learning would no longer lie on the student but would focus on the
trainer, who must follow a structured teaching system based on communication and
feedback with the student, and who must also be responsible of evaluating the student in
each of the phases.

4.1 The teaching process. The role of trainers and endoscopy departments

The trainer must have broad technical knowledge and experience in diagnostic and
therapeutic colonoscopy, and must be able to finalize a procedure when the student fails. This,
however, is not enough. He/she must know what the resident needs to learn, know the basic
concepts of the learning process and apply teaching techniques which ensure the resident’s
training. The learning of colonoscopy includes three areas: i) cognitive skills which include the
indications and contraindications of the test, the identification and classification of lesions and
clinical decision-making based on the findings; ii) technical skills, which include methods for
advancing the endoscope and handling the loops that are formed, the ability to carry out the
test adequately and in a reasonable time, as well as the ability to apply endoscopic treatments,
and iii) procedure-related skills, such as information to the patient, informed consent, risk
assessment, the safe administration of sedation-analgesia and the drafting of an adequate
report of the exploration (Raman & Donnon, 2008).

The colonoscopy teaching process should go through three phases: acquisition of theoretical
knowledge, observation of the procedure with comments by the tutor and tutored practice.
Each of these phases will be planned beforehand and it will be the active responsibility of
the trainer to ensure that the way in which students go through each one of the phases is not
left to chance (Figure 1).
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Fig. 1. Teaching phases in colonoscopy

Evaluation of the student by the trainer and the feedback between both is a fundamental
part of this process and is supported by recent evidence. For example, the use of checklists
which ensure the inclusion of key points in colonoscopic technique and the design of a
system for evaluating trainees, with feedback to the trainers on their results, seems to
improve the effectiveness of teaching certain aspects of endoscopy (Alevi, 2010).

As for the role of endoscopy departments, a working group suggested that endoscopy
departments where teaching is carried out must have at least two designated trainers, each
with one or two sessions dedicated to the teaching process. Furthermore, at least 300
colonoscopies should be carried out annually in the department, of which at least 100
should be carried out by the student. It would also be advisable to have audiovisual
teaching material available. The department should have a record of the student’s
colonoscopy activity, including the parameters described above (Teague, 2002). Teaching
should be student oriented (trainer-student), with dedicated time established and separated
from the needs of the department.

4.2 Answer to these demands. Training the trainers and evaluation systems

The main problem behind implementing such a change in the form of teaching is the
trainer’s and institution’s lack of knowledge of learning techniques. The solution would
involve the training of trainers, which has shown to be effective in improving the results of
the teaching process. For example, in the aforementioned study by Alevi et al. (Alevi, 2010),
trainers attended a previous educational module on the effective practice of feedback with
the student. This training is necessary because an analysis of cognitive tasks, in which 3
colonoscopists were asked to explain what they were doing and why, allowed the relevant
steps and important clinical decisions that were omitted during traditional training to be
identified (Sullivan, 2008).

In the United Kingdom, in 2004, a structured training program on endoscopy was put into
practice. This system is based, firstly, on the training of trainers by means of a three-day
course, where they learn teaching techniques. The trained trainers complete 3-day courses
locally, where the technical principles of colonoscopy are taught. Finally, the students must
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continue developing their technical skills in their own centers (Balfour, 2001). This centrally
organized system has been shown to improve the quality of explorations, reduce
complications and increase the students’ satisfaction with their training (Haycock, 2010).
The importance of training the trainers is included in the recent recommendations by the
United European Gastroenterology Federation (UEGF), where it recommends providing
trainers in gastroenterology with a standardized tool for teaching (Berberat, 2010).

As for the evaluation of the student, supervision must be done by the trainer by way of the
systematic collection and evaluation of a series of technical data. In general terms, the
resident should be successful in 80-90% of the technical objectives included in the training
program in order to complete it successfully (ASGE standards of training committees, 1999).
These parameters should coincide with the quality markers for colonoscopy and should,
amongst others, include intubation in the cecum and ileum, adenoma detection rate,
technical ability to carry out standard polypectomies and recover polyps for pathological
analysis, an acceptable rate of complications, the number of colonoscopies carried out and a
correct use of sedation (Romagnuolo, 2008; Joint Advisory Group [JAG] on Gastrointestinal
Endoscopy, n.d.a; JAG, 2010). This evaluation should also include cognitive criteria and
assessment of tasks related to the procedure (table 2).

Cognitive criteria Related tasks

Identification of risk factors Reviewing of patient chart and images

Evaluation of indications and Obtention of informed consent

contraindications

Recognizing and managing complications Preparation of an accurate report

Planning management based on findings Discussion of findings with the patient,
family and other healthcare providers

Table 2.

The development of several tools for objectively measuring competence is currently
underway. For example, the Accreditation Council for Graduate Medical Education
(ACGME) developed a structured tool for evaluating residents (ACGME, 2000) which could
be effective in terms of teaching colonoscopy (Spier, 2010). More recently, authors in the
Mayo Clinic have developed a tool to objectively measure the quality in conducting
colonoscopies longitudinally in time, which also includes parameters of endoscopic
treatment (Sedlack, 2010). Other groups have proposed similar tools (Vassilou, 2008; Tang,
2006). A structured evaluation is also to be found in the English system, in which the latest
component of this system is monitoring and auditing (Balfour, 2001). Although all these
instruments have to be specifically validated in the evaluation of competence, it is clear that
this is the path that must be taken in order to achieve a more objective assessment of the
individual ability to carry out colonoscopies.

5. Credentialing of individuals and units

The final goal of healthcare systems is to provide high quality medical services. In the case
of colonoscopy, local institutions and stakeholders are responsible for designing and
implementing a quality assurance program able to ensure quality and safety of all phases of
the colonoscopy process including pre- and post-procedural aspects. This quality control
program must apply to individuals and endoscopy units in a standarized way.
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5.1 Granting privileges to individuals for colonoscopy

A privilege is the authorizacion by a local institution (hospital or endoscopy unit) for a
physician to perform a particular procedure (Faigel, 2009). Granting privileges is the
mainstay of this process as it requires reviewing in a systematic and reproductible manner
the performance of endoscopists and units involved in the colonoscopy process. Privileges
must be granted only to competent individuals, and healthcare providers must stablish
specific policies for granting, complying with local, regional and national regulations (fig. 2).
The process for granting privileges includes a formal review of the applicant’s credentials
by a physician member of the healthcare institution, including documentation of the
accomplished training. The reviewer should also have privileges to perform colonoscopy. If
the applicant’s credential acomplish healthcare institution criteria, a proctoring evaluation
must follow. Proctoring includes direct observation of the applicant performing a pre-
specified number of procedures, with evaluation of a group of criteria that should include
the aforementioned technical and cognitive items (Tables 1 and 2). The proctor must be an
unbiased individual, with expertise in colonoscopy to allow judgement of the applicant
skills but uninvolved in teaching or active patient care (Dominitz, 2008). A written guideline
of the whole competence assessment process must be included in the institution’s bylaws.
Competence must be reassessed periodically through a renewal of privileges process,
performed in a similar way to the initial credentialing process. Again the institution must
have a written guideline for the renewal process, including timing of reevaluation and
recommendations for additional training.

HEALTHCARE INSTITUTIONS

National Scientific Societies

regulations statements

Granting privileges policy

/S T

—> Individuals Endoscopy Units | €¢———
Renewal policy l l
- Number of . o .
Credentials Quality improvement policy
procedures . .
. review - Indicators
- Sentinel events )
) - Compliance rates
- Proctoring }
- Evaluation of underperformance
. - Endoscopy report
Proctoring - Monitoring efficiency

Fig. 2. Granting and renewal of privileges for individuals and endoscopy units

5.2 Credentialing for endoscopy units
Units are responsible for maintaining and enhancing the quality of endoscopic procedures,
by means of an institutional policy for quality improvement (Faigel, 2009). Individual
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quality indicators must be assessed periodically and improvement plans must be
implemented if needed. Poor performance must be addressed offering feed-back and plans
for improvement to underperformers. Each institution should have policies for reviewing
and reporting sentinel events. This term is used to describe significant deviations from
optimal patient care, which in the case of colonoscopy, should include adverse outcomes of
sedation, bleeding, perforation and infections. Inappropriate indications, lack of informed
consent and inadequate colonoscopy report should also be included and formally assessed.
All the process of quality control, indicators, feed-back and consequences of repeated
underperformance should be pre-specified and written-down.

Units should be evaluated and subject to a formal credentialing and re-credentialing
process. The ASGE is recognizing units which adhere to ASGE guidelines on privileging
and quality assurance with a Certificate of Recognition award (ASGE, n.d.a). In the UK the
British Global Rating Scale is the standard of accreditation for endoscopy services (JAG,
n.d.b) and in Spain the Spanish Association of Gastroenterology (AEG) has recently
launched a practice guideline for quality in screening colonoscopy aimed to define auditable
quality indicators for endoscopists and units (table 1) (AEG & SEED working group, 2011).

6. Conclusions and recommendations

The performance of screening colonoscopy requires high quality standards to guarantee the
efficiency of the CRC screening programs. Since there is a great variability between
endoscopists in the detection of colorectal lesions, only experienced examiners with
adequate technical and cognitive skills should be in charge of those programs. However,
there is a lack of uniformity and standardization in the evaluation of technical skills, and
classical teaching programs may not be enough to meet all the quality requirements.

Recently, much attention has been given to the definition of auditable parameters to

measure the quality of colonoscopies. Systematic monitoring of certain variables allows for

the quality of colonoscopies to be controlled and may be used as a tool for evaluation and
improvement. The identification of these variables may also point out the main issues to be
taught, leading to a more structured way of teaching.

Based on the current evidence the following general recommendations may be stressed:

- The use of auditable parameters to assess quality is of paramount importance in
screening colonoscopy. These parameters will be also useful to evaluate competence.

- The teaching process should be structured in different phases, and monitoring and
evaluation in each phase is advisable. Teaching techniques should be learned by the
trainer, preferably during training the trainers courses. Endoscopy units should be
adapted to teaching activities.

- A structured and reproducible system of evaluating competence, taking into account
cognitive and technical skills, should be designed and validated.

- Local institutions and stakeholders are responsible for designing and implementing a
quality assurance program able to ensure quality and safety of all phases of the
colonoscopy process. Granting privileges for individuals and endoscopy units is advisable.

7. References

ACGME (2006). ACGME program requirements for general sugery resident trainees in
endoscopic procedures. Access on march 2011. Available from:
http:/ /www.acgme.org/acWebsite/ RRC_440/440_policy Archive.asp

www.intechopen.com



Quality of Screening Colonoscopy: Learning Technical Skills and Evaluating Competence 57

ACGME (2000). Toolbox of assessment methods. Access on march 2001. Available from:
http:/ /www.acgme.org/outcome/assess/ toolbox.pdf

Alevi, D.; Baiocco, P.J.; Chokhavatia, S.; Kotler, D.P.; Poles, M.; Zabar, S.; Gillespie, C.; Ark,
T. & Weinshel, E. (2010). Teaching the competences: using observed structured
clinical examinations for faculty development. Am | Gastroenterol, Vol. 105, No. 5,
(May 2010), pp. 973-977, ISSN 0002-9270

American Society for Gastrointestinal Endoscopy (n.d.). ASGE Endoscopy Unit Recognition
Program. Access on march 2011. Available from:
http:/ /www.asge.org/ITTIndex.aspx?id=6254

ASGE Standards of Training Committees. (1999). Principles of training in gastrointestinal
endoscopy. Gastrointest Endosc, Vol. 49, No. 6, (June 1999), pp. 845-853, ISSN 0016-
5107

ASGE Taskforce on ensuring Competence in Endoscopy. (n.d.). Ensuring Competence in
Endoscopy. ASGE/ ACG Executive Briefing. Access on march 2011. Available from:
http:/ /www.acg.gi.org/ physicians/ pdfs/ExecutiveBriefing.pdf.

Balfour, TW. (2001). Training for colonoscopy. | R Soc Med, Vol. 94, No. 4, (April 2001), pp.
160-161, ISSN 0141-0768

Barclay, R.L.; Vicari, J.J; Doughty, AS.; Johanson, J.F. & Greenlaw, R.L.. (2006).
Colonoscopic withdrawal times and adenoma detection during screening
colonoscopy. New Engl | Med, Vol. 355, No. 24, (December, 2006), pp. 2533-2541,
ISSN 0028-4793

Barclay, R.L.; Vicari, J.J. & Greenlaw, R.L.. (2008). Effect of a time-dependent colonoscopic
withdrawal protocol on adenoma detection during screening colonoscopy. Clin
Gastroenterol Hepatol, Vol. 6, No. 10, (October 2008), pp. 1091-1098, ISSN 1542-3565

Benson, M.E.; Reicheiderfer, M.; Said, A.; Gaumnitz, E.A. & Pfau, P.R.. (2010). Variation in
colonoscopic technique and adenoma detection rates at an academic gastroenterology
unit. Dig Dis Sci, Vol. 55, No. 1, (January 2010), pp.166-71, ISSN 0163-2116

Berberat, P.O.; de Wit, N.J.; Bockhorn, M.; Lundell, L. & Drenth, ]J.P.. (2010). Training
innovations in gastroenterology and educational resources: a new vision of
gastrointestinal education across Europe. Eur | Gastroenterol Hepatol, Vol. 22. No.12,
(December 2010), pp. 1393-1396, ISSN 0954-691X

Bressler, B.; Paszat, L.F.; Chen, Z.; Rothwell, D.M.; Vinden, C. & Rabeneck, L.. (2007). Rates
of new or missed colorectal cancers after colonoscopy and their risk factors: a
population-based analysis. Gastroenterology, Vol. 132, No. 1, (January 2007), pp. 96-
102, ISSN 0016-5085

Bretagne, J.F.; Hamonic, S.; Piette, C.; Manfredi, S.; Leray, E.; Durand, G. & Riou F..(2010).
Variations between endoscopists in rates of detection of colorectal neoplasia and
their impact on a regional screening program based on colonoscopy after fecal
occult blood testing. Gastrointest Endosc, Vol. 71, No. 2, (February 2010), pp. 342-345,
ISSN 0016-5107

Cass, O.W.; Freeman, M.L.; Peine, CJ.; Zera, RT. & Onstand, G.R.. (1993). Objective
evaluation of endoscopy skills during training. Ann Intern Med, Vol. 118, No. 1,
(January 1993), pp. 40-44, ISSN 0003-4819

Cass, O.W.; Freeman, M.L.; Cohen, J., et al.. (1996). Acquisition of competency in endoscopic
skills (ACES) during training: a multicenter study (abstract). Gastrointest Endosc,
Vol. 43, No. 4, pp. 308, (April 1996), ISSN 0016-5107

Chen, S.C. & Rex, D.K.. (2007). Endoscopist can be more powerful than age and male gender
in prediction adenoma detection at colonoscopy. Am ] Gastroenterol, Vol. 102, No. 4,
(April 2007), pp. 856-861, ISSN 0002-9270

www.intechopen.com



58 Colonoscopy

Cohen, J.; Cohen, S.A.; Vora, K.C.; Xue, X.; Burdick, ]J.S.; Bank, S.; Bini, E.].; Bodenheimer, H.;
Cerulli, M.; Gerdes, H.; Greenwald, D.; Gress, F.; Grosman, I.; Hawes, R.; Mullen,
G.; Schnoll-Sussman, F.; Starpoli, A.; Stevens, P.; Tenner, S. & Villanueva, G.. (2006).
Multicenter, randomized, controlled trial of virtual- reality simulator training in
acquisition of competency in colonoscopy. Gastrointest Endosc, Vol. 64, No. 3,
(September 2006), pp. 361-368, ISSN 0016-5107

Conjoint Committee for the Recognition of Training in Gastrointestinal Endoscopy. (n.d.).
Information for registrants. Access march 2010, Available from:
http:/ /conjoint.gesa.org.au/information.html

Consejo Nacional de Especialidades Médicas. Ministerios de Sanidad y Consumo y de
Educacion y Cultura (2009). Guia de formacion de Especialistas. Aparato Digestivo.
In: BOE, Lunes 26 de Octubre de 2009. Access on march 2011. Available from:
http:/ /www.msps.es/ profesionales/formacion/docs/NPaparatoDigestivo.pdf

Dominitz, J.A.; Ikenberry, S.O.; Anderson, M.A.; Banerjee, S.; Baron, T.H.; Cash, B.D.;
Fanelli, R.D.; Gan, S.I.; Harrison III, M.E.; Lichtenstein, D.; Shen, B.; Van Guilder, T.
& Lee, KK.. (2008). Renewal of and proctoring for endoscopic privileges.
Gastrointest Endosc, Vol. 67, No. 1, (January 2008), pp. 10-16, ISSN 0016-5107

Eversbusch, A.; Grantcharov, T.P. (2004). Learning curves and impact of psychomotor
training on performance in simulated colonoscopy: a randomized trial using a
virtual reality endoscopy trainer. Surg Endosc, Vol. 18, No. 10, (October 2004) pp.
1514-1518, ISSN 0930-2794

Faigel, D.O.; Cotton, P.B.. (2009). The London OMED position statement for credentialing
and quality assurance in digestive endoscopy. Endoscopy, Vol. 41, No. 12,
(December 2009), pp. 1069-1074, ISSN 0013-726X

Faigel, D.O.; Baron, T.H. Lewis, B., Petersen, P., Petrini, ]J., et al. (2006). Ensuring
competence in endoscopy. Access on march 2011. Available from:
http:/ /www.asge.org/WorkArea/showcontent.aspx?id=3384.

Gonzélez-Huix, F.; Figa, M. & Huertas, C.. (2010). Criterios de calidad que deben exigirse en
la indicacién y en la realizacion de la colonoscopia. Gastroenterol Hepatol, Vol. 33,
No. 1, (January 2010), pp. 33-42, ISSN 0210-5705

Grantcharov, T.P; Carstensen, L.; Schulze, S.. (2005). Objective assessment of
gastrointestinal endoscopy skills using a virtual reality simulator. JSLS, Vol. 9, No.
2, (April-June 2005), pp. 130-133, ISSN 1086-8089

Haycock, A.V.; Patel, ].H.; Tekkis, P.P. & Thomas-Gibson, S.. (2010). Evaluating changes in
gastrointestinal endoscopy training over 5 years: closing the audit loop. Eur |
Gastroenterol Hepatol, Vol. 22, No. 3, (March 2010), pp. 368-373, ISSN 0954-691X

Imperiale, T.F.; Glowinski, E.A.; Juliar, B.E.; Azzouz, F. & Ransohoff, D.F.. (2009). Variation
in polyp detection rates at screening colonoscopy. Gastrointest Endosc, Vol. 69, No.
7, (June 2009), pp. 1288-1295, ISBN 0016-5107

Joint Advisory Group on Gastrointestinal Endoscopy. (n.d.). Access on march 2011.
Available from: www.thejag.org.uk

Joint Advisory Group on Gastrointestinal Endoscopy. (2010). JAG Trainee Certification,
guidance for colonoscopy. Access on march 2011. Available in:
http:/ /www.thejag.org.uk/ AboutUs/DownloadCentre.aspx

Joint Advisory Group on Gastrointestinal Endoscopy (JAG). (n.d.). The global rating scale.
Access on march 2011. Available from: http:/ /www.grs.nhs.uk/

Jover, J. (ed.) (2011). Guia de prictica clinica de calidad en colonoscopia de cribado del cincer
colorrectal, Edimsa, ISBN 978-84-7714-362-8, Madrid

www.intechopen.com



Quality of Screening Colonoscopy: Learning Technical Skills and Evaluating Competence 59

Kahi, C.J.; Imperiale, T.F.; Juliar, B.E. & Rex, D.K.. (2009). Effect of screening colonoscopy on
colorectal cancer incidence and mortality. Clin Gastroenterol Hepatol, Vol. 7, No. 7,
(July 2009), pp. 770-775, ISSN 1542-3565

Kaminski, M.F.; Regula, J.; Kraszewska, E.; Polkowski, M.; Wojciechowska, U.; Didkowska,
J.; Zwierko, M.; Rupinski, M.; Nowacki, M.P. & Butruk E.. (2010). Quality indicators
for colonoscopy and the risk of interval cancer. New Engl | Med, Vol. 362, No. 19,
(May 2010), pp. 1795-1803, ISSN 0028-4793

Koch, A.D.; Buznick, S.N.; Heemskerk, J.; Botden, S.M.B.1.; Veenendaal, R.; Jakimowicz, ].J.
& Schoon E.J.. (2008). Expert and construct validity of the Simbionix GI Mentor 1II
endoscopy simulator for colonoscopy. Surg Endosc, Vol. 22, No. 1, (January 2008),
pp-158-162, ISSN 0930-2794

Lee, S.H.; Chung, H.K,; Kim, S.J.; Kim, J.O.; Ko, B.M.; Hwangho, Y.; Kim, W.H.; Park, D.H.;
Lee, SK.; Park C.H.; Baek, LH.; Park, D.I; Park, S.J; Ji, ].S.; Jang, B.L; Jeen, Y.T.;
Shin, J.E.; Byeon, J.S.,; Eun, C.S. & Han, D.S.. (2008). An adequate level of training
for technical competence in screening and diagnostic colonoscopy: a prospective
multicenter evaluation of the learning curve. Gastrointest Endosc, Vol. 67, No. 4,
(April 2008), pp. 683-689, ISSN 0016-5107

Lightdale, J.R.; Newburg, A.R; Mahoney, L.B.; Fredette, M.E. & Fishman L.N.. (2010).
Fellow perceptions of training using computer-based endoscopy simulators.
Gastrointest Endosc, Vol. 72, No. 1, (July 2010), pp. 13-18, ISSN 0016-5107

Lin, O.S,; Kozarek, R.A.; Arai, A.; Gluck, M.; Jiranek, G.C.; Kowdley, K.V.; McCormick, S.E.;
Schembre, D.B.; Soon, M.S. & Dominitz, J.A.. (2010). The effect of periodic
monitoring and feedback on screening colonoscopy withdrawal times, polyp
detection rates, and patient satisfaction scores. Gastrointest Endosc, Vol. 71, No. 7,
(June 2010), pp. 1253-1259, ISSN 0016-5107

Pabby, A.; Schoen, R.E.; Weissfeld, J.L.; Burt, R.; Kikendall, ].W. Lance, P.; Shike, M.; Lanza,
E. & Schatzkin, A.. (2005). Analysis of colorectal cancer occurrence during
surveillance colonoscopy in the dietary Polyp Prevention Trial. Gastrointest Endosc,
Vol. 61, No. 3, (March 2005), pp. 385-391, ISSN 0016-5107

Raman, M. & Donnon, T.. (2008). Procedural skills education - colonoscopy as a model. Can
] Gastroenterol, Vol. 22, No. 9, (September 2008), pp. 767-770, ISSN 0835-7900

Rex, D.K.. (2000). Colonoscopic withdrawal technique is associated with adenoma miss
rates. Gastrointest Endosc, Vol. 51, No. 1, (January 2000), pp. 33-36, ISSN 0016-5107

Rex, D.K.; Petrini, J.L.; Baron, T.H.; Chak, A.; Coen, J.; Deal, S.E.; Hoffman, B.; Jacobson,
B.C.; Mergener, K.; Petersen, B.T.; Safdi, M.A.; Faigel, D.O. & Pike, LM.. (2006).
Quality indicators for colonoscopy. Am | Gastroenterol, Vol. 101, No. 4, (April 2006),
pp- 873-885, ISSN 0002-9270

Rex, D.K.. (2006). Maximizing detection of adenomas and cancers during colonoscopy. Am |
Gastroenterol, Vol. 101, No.12, (December 2006), pp. 2866-2877, ISSN 0002-9270

Romagnuolo, ]J.; Enns, R.; Ponich, T.; Springer, J.; Armstrong, D. & Barkun, A.N.. (2008).
Canadian credentialing guidelines for colonoscopy. Can | Gastroenterol, Vol. 22, No.
1, (January 2008), pp. 17-22, ISSN 0835-7900

Sawhney, M.S.; Cury, M.S.; Neeman, N.; Ngo, L.H.; Lewis, ]. M.; Chuttani, M.; Pleskow, D.K.
& Aronson, M.D.. (2008). Effect of institution-wide policy of colonoscopy
withdrawal time > 7 minutes on polyp detection. Gastroenterology, Vol. 135, No. 6,
(December 2008), pp.1892-1898, ISSN 0016-5085

Sedlack, R.E. & Kolars, J.C.. (2002). Colonoscopy curriculum development and performance-
based assessment criteria on a computer-based endoscopy Simulator. Acad Med,
Vol. 77, No. 7, (July 2002), pp. 750-751, ISSN 1040-2446

www.intechopen.com



60 Colonoscopy

Sedlack, R.E.. (2010). The Mayo Colonoscopic Skills Assessment Tool: validation of a unique
instrument to assess colonoscopic skills in trainees. Gastrointest Endosc, Vol. 72, No.
6, (December 2010), pp. 1125-1133, ISSN 0016-5107

Shah, H.A.; Paszat, L.F.; Saskin, R.; Stukel, T.A. & Rabeneck, L.. (2007). Factors associated
with incomplete colonoscopy: a population-based study. Gastroenterology, Vol.132,
No. 7, (June 2007), pp. 2297-2303, ISSN 0016-5085

Shaukat, A.; Oancea, C.; Bond, ].H.; Church, T.R. & Allen, J.I.. (2009). Variation in detection
of adenomas and polyps by colonoscopy and change over time with a performance
improvement program. Clin Gastroenterol Hepatol, Vol. 7, No. 7, (July 2007), pp.
1335-1340, ISSN 1542-3565

Singh, H.; Turner, D.; Xue, L; Targownik, L.E.; Bernstein, C.N. (2006). Risk of developing
colorectal cancer following a negative colonoscopy examination. Evidence for a 10-
year interval between colonoscopies. JAMA, Vol. 95, No. 20, (May 2006), pp. 2366-
2373, ISSN 0098-7484

Spier, B.J.; Benson, M.; Pfau, P.R.; Nelligan, G.; Lucey, M.R. & Gaumnitz, E.A.. (2010).
Colonoscopy training in gastroenterology fellowships: determining competence.
Gastrointest Endosc, Vol. 71, No. 2, (February 2010), pp. 319-324, ISSN 0016-5107

Sullivan, MLE.; Ortega, A.; Wasserberg, N; Kaufman, H.; Nyquist, J. & Clark, R.. (2008). Assessing
the teaching of procedural skills: can cognitive task analysis add to our traditional
teaching methods? Am | Surg, Vol. 195, No. 1, (January 2008), pp. 20-23, ISSN 0002-9610

Tang, B.; Hanna, G.B.; Carter, F; Adamson, G.D.; Martindale, J.P. & Cuschieri, A.. (2006).
Competence assessment of laparoscopic operative and cognitive skills: objective
structured clinical examination (OSCE) or observational clinical human reliability
assessment (OCHRA). World | Surg, Vol. 30, No. 4, (April 2006), pp. 527-534, ISSN
0364-2313

Teague, R.; Soehendra, N; Carr-Locke, D.; Segal, R.; Nagy, G.; Chao, W. & Sakai, Y.. (2002).
Setting standards for colonoscopic teaching and training. | Gastroenterol Hepatol,
Vol. 17, (Suppl. s1), (February 2002), pp. S50-553, ISSN 0815-9319

van Rijn, J.C.; Reitsma, ]J.B.; Stoker, J.; Bossuyt, P.M.; van Deventer, S.]. & Dekker, E.. (2006).
Polyp miss rate determined by tandem colonoscopy: a systematic review. Am |
Gastroenterol, Vol. 101, No. 2, (February 2006), pp. 343-350, ISSN 0002-9270

Vassilou, M.C.; Sroka, G.; Poulose, B.K.; Kaveva, P.A. Fayez, R., Dunkin, B.J., Fried, GM. &
Marks, J.M.. (2008). CAGES: a global assessment tool for evaluation of technical
performance during gastrointestinal endoscopy [abstract]. Gastrointest Endosc, Vol.
67, No. 5, (April 2008), pp. AB300, ISSN 0016-5107

Wells, C.; Inglis, S. & Barton, R.. (2009). Trainees in gastroenterology views on teaching in
clinical gastroenterology and endoscopy. Medical Teacher, Vol. 31, No. 2, (January
2009), pp- 138-144, ISSN 0142-159X

Wexner, S.D.; Garbus, J.E.; Singh, J.J. & SAGES Colonoscopy Study Outcomes Group.
(2001). A prospective analysis of 13,580 colonoscopies: reevaluation of credentialing
guidelines. Surg Endosc, Vol. 15, No. 3, (May 2001), pp. 251-261, ISSN 0930-2794

Williams, J.E.; Le, T.D. & Faigel, D.O.. (2011). Polypectomy rate as a quality measure for
colonoscopy. Gastrointest Endosc, Vol. 73, No. 3, (March 2011), pp. 498-506, ISSN
0016-5107

Winawer, S.J.; Zauber, A.G.; Hoh, M.N.; O’Brien, M.].; Gottlieb, L.S.; Sternberg, S.S.; Waye,
J.D.; Schapiro, M.; Bond, ]J.H.; Panish, J.F.; Ackroyd, F.; Shike, M.; Kurtz, R.C,;
Hornsby-Lewis, L.; Gerdes, H.; Stewart, E-T. & the National Polyp Study
Workgroup. (1993). Prevention of colorectal cancer by colonoscopic polypectomy.
New Engl | Med, Vol. 329, No. 27, (December 1993), pp. 1977-1981, ISSN 0028-4793

www.intechopen.com



Colonoscopy
Edited by Prof. Paul Miskovitz

ISBN 978-953-307-568-6

Hard cover, 326 pages

Publisher InTech

Published online 29, August, 2011

_ Published in print edition August, 2011

To publish a book on colonoscopy suitable for an international medical audience, drawing upon the expertise
and talents of many outstanding world-wide clinicians, is a daunting task. New developments in
videocolonoscope instruments, procedural technique, patient selection and preparation, and moderate
sedation and monitoring are being made and reported daily in both the medical and the lay press. Just as over
the last several decades colonoscopy has largely supplanted the use of barium enema x-ray study of the
colon, new developments in gastrointestinal imaging such as computerized tomographic colonography and
video transmitted capsule study of the colonic lumen and new discoveries in cellular and molecular biology that
may facilitate the early detection of colon cancer, colon polyps and other gastrointestinal pathology threaten to
relegate the role of screening colonoscopy to the side lines of medical practice. This book draws on the talents
of renowned physicians who convey a sense of the history, the present state-of-the art and ongoing
confronting issues, and the predicted future of this discipline.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:

Marco Bustamante (2011). Quality of Screening Colonoscopy: Learning Technical Skills and Evaluating
Competence, Colonoscopy, Prof. Paul Miskovitz (Ed.), ISBN: 978-953-307-568-6, InTech, Available from:
http://www.intechopen.com/books/colonoscopy/quality-of-screening-colonoscopy-learning-technical-skills-and-
evaluating-competence

INTECH

open science | open minds

InTech Europe InTech China

University Campus STeP Ri Unit 405, Office Block, Hotel Equatorial Shanghai

Slavka Krautzeka 83/A No.65, Yan An Road (West), Shanghai, 200040, China

51000 Rijeka, Croatia FE EBHIERFEK6SS iEEPrRE ARG DA E4058TT
Phone: +385 (51) 770 447 Phone: +86-21-62489820

Fax: +385 (51) 686 166 Fax: +86-21-62489821

www.intechopen.com



© 2011 The Author(s). Licensee IntechOpen. This chapter is distributed
under the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike-3.0 License, which permits use, distribution and reproduction for
non-commercial purposes, provided the original is properly cited and

derivative works building on this content are distributed under the same
license.




