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Abbreviations
!

CI confidence interval
EAC early adenocarcinoma
EMR endoscopic mucosal resection
ENT ear, nose, and throat
ESGE European Society of Gastrointestinal

Endoscopy
FAP familial adenomatous polyposis
GAVE gastric antral vascular ectasia
HGD high grade dysplasia
LGD low grade dysplasia
MAPS Management of precancerous condi-

tions and lesions in the stomach
OLGA Operative Link for Gastritis Assessment
OLGIM Operative Link on Gastric Intestinal

Metaplasia
OR odds ratio
PEG percutaneous endoscopic gastrostomy
PICO population/patient; intervention/indi-

cator; comparator/control; outcome
PPI proton pump inhibitor
QIC Quality improvement committee
SCC squamous cell cancer
UEG United European Gastroenterology
UGI upper gastrointestinal tract

Introduction
!

The European Society of Gastrointestinal Endos-
copy (ESGE) and United European Gastroenterol-
ogy (UEG) have identified quality of endoscopy as
a major priority and we described our rationale
for this in a first manuscript that also addressed
the methodology of the quality initiative process
[1].
The identification of upper gastrointestinal (UGI)
performance measures presents a considerable
challenge, in contrast to the situation with colo-
noscopy for instance, where several performance
measures (inspection time, adenoma detection

rate, and interval cancers, among others) have
been identified over the last decade [2,3]. Follow-
ing the Quality in UGI Endoscopy meeting held in
Lisbon in 2013, it was clear that there was a need
to identify performance measures for the UGI
tract, and that quality standards could be identi-
fied although there is a paucity of evidence. This
lack of evidence helps however to identify re-
search priorities for the development of clinical
trials that will further validate and substantiate
the implementation of performance measures.
The aim therefore of the UGI working group was
twofold: (1) to identify performance measures
for UGI endoscopy; (2) to identify the evidence
or absence of evidence that would develop the re-
search priorities in this field.
We used an innovative methodology to facilitate
the quality initiative process, which combined a
thorough search and standardized evaluation of
the available evidence for each clinical question,
followed by a Delphi process (http://is.njit.edu/
pubs/delphibook/delphibook.pdf. Accessed: July
2016) using an online platform [4,5]. This online
platform permitted iterative rounds of modifica-
tion and comment by all members of the UGI
working group until agreement was reached on
the performance measure. We now report these
newly identified performance measures.

Methodology
!

Wepreviously described themultistep process for
the methodology to develop performance meas-
ures [1]. Briefly, following the Lisbon meeting in
2013, a list of 56 possible performance measures
was distributed to all of the working group mem-
bers for comments, suggestions, and shortcomings
in September 2014.Every participant was requir-
ed to commenton all of theproposed performance
measures during teleconferences that took place
between October 1st and December 18th 2014.

This article is published
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All possible performance measures that were identified by this
process were structured using the PICO framework (where P
stands for Population/Patient; I for Intervention/Indicator; C for
Comparator/Control; and O for Outcome) to inform searches for
available evidence to support the performance measures. This
process resulted in 67 possible performance measures and 108
PICOs.
Because of the timeframe for this first initiative and the wide
range of pathology in the UGI tract, the working group had to
prioritize general UGI endoscopy topics within the abundance of
proposed performance measures and PICOs. As part of this prior-
itization, PICOs that were concerned with areas where guidelines
were already available or under development were omitted. We
also excluded PICOs that focused on: the assessment of effective-
ness, or comparative effectiveness, of specific treatments (e.g. ad-
ministration of proton pump inhibitors [PPIs] before endoscopy
for acute bleeding, percentage of patients undergoing endoscopic
resection in Barrett’s esophagus with high grade dysplasia [HGD]
before ablation); legal or local regulation (informed consent);
histopathology (e.g. the need for confirmation/revision of a diag-
nosis of dysplasia by an independent pathologist); and service
working group issues (e.g. adequate management of anticoagu-
lants, sedation, etc.).
The initial priority list was developed during a face-to-face meet-
ing on February 14th 2015. In total, 44 PICOs were retained as the
basis for literature searches. Several disease-specific performance
measures were also developed (Barrett’s esophagus, intestinal
metaplasia in the stomach, and squamous cell cancer [SCC] in
the esophagus).
The PICOs and the clinical statements derived from these, which
were organized into eight domains on the basis of their clinical
applications, were adapted and/or excluded during the iterative
rounds of comments and suggestions from the working group
members during the Delphi process. The evolution and adapta-
tion of the different PICOs and clinical statements during the Del-
phi process can be reviewed in Supporting Information. In total,
working group members participated in four rounds of voting to
agree on the performance measures in predefined domains and
their respective thresholds, which are discussed below. The
agreement that is given for the different statements refers to the
last voting round in the Delphi process. A statement was accep-
ted if at least 80% agreement was reached after a minimum of
two voting rounds.
The performance measures are displayed in boxes under the rel-
evant domain. Each box describes the performance measure and
the rationale behind its adoption, the agreement on acceptance
during the modified Delphi process, and the grading of the avail-

able evidence, along with details of how the score should be
measured and the desired threshold.
During the Delphi process, the Quality Improvement Committee
(QIC) chairs distinguished key performancemeasures fromminor
performance measures to assist service providers with decisions
about the implementation of performance measures in their
endoscopy services. Reasons to qualify a performancemeasure as
minor included the measure being very disease specific (e.g. de-
tection of neoplasia during surveillance of Barrett’s esophagus or
gastric intestinal metaplasia) or that its implementationmight be
relatively difficult and dependent on the availability of adequate
software for auditing of the performance measures. The division
and allocation of performance measures to key and minor per-
formance measures was agreed by the UGI working group in an
additional face-to-facemeeting in April 2016.
The number of cases that need to be audited to adequately assess
if the threshold for a certain performance measure is reached can
be calculated by estimating the 95% confidence intervals (CI) for
a predefined threshold and variable sample size (see Appendix 1).
For reasons of practicality and feasibility when implementing an
audit, the working group agreed that 100 procedures (or all, if<
100 procedures had been performed) should be measured to as-
sess the performance measure. Ideally this should be done at an
individual procedure level but, as this requires robust and sophis-
ticated software, we suggest that the assessment is first per-
formed at a service level. If problems are detected at a service lev-
el, further analysis at an individual level is then required to iden-
tify possible targets for improvement.

Performance measures for upper gastrointestinal
endoscopy
!

In the first round of development, theworking group accepted 11
performance measures in total, after a total of four voting rounds
in the modified Delphi process. The evidence quality (assessed
using the GRADE criteria [6]) for most of these performance
measures is low; however, this does not indicate that a perform-
ance measure is not important.
Taking into account both the feasibility of implementation and
the possible impact on diagnostic quality and patient outcome,
we identified six key and five minor performance measures
(●" Table1;●" Fig.1). Nevertheless, all the performance measures
were deemed valuable by the working group members and were
obtained after a rigorous process, as described above. From a
practical viewpoint, it may be desirable to implement the key
performance measures first in those units that are not presently

Table 1 Description of the different performance measures.

Key performance measures Minor performance measures

Fasting instructions prior to UGI endoscopy Minimum 7-minute procedure time for first diagnostic UGI endoscopy and follow-up of
gastric intestinal metaplasia

Documentation of procedure duration Minimum 1-minute inspection time per cm circumferential Barrett’s epithelium

Accurate photodocumentation of anatomical landmarks and
abnormal findings

Use of Lugol chromoendoscopy in patients with a curatively treated ENTor lung cancer to
exclude a second primary esophageal cancer

Accurate application of standardized disease-related
terminology

Application of validated biopsy protocol to detect gastric intestinal metaplasia (MAPS
guidelines)

Application of Seattle protocol in Barrett’s surveillance Prospective registration of Barrett’s patients

Accurate registration of complications after therapeutic UGI
endoscopy

UGI, upper gastrointestinal; ENT, ear, nose, and throat; MAPS, management of patients with precancerous conditions and lesions of the stomach.
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monitoring any performance measures. Once a culture of quality
measurement is accepted and software is available, the minor
performance measures may then further aid monitoring of the
quality of UGI endoscopy.

All of the performance measures are described below, according
to the domain to which they are attributed. The PICOs and sta-
tements that were used during the modified Delphi process to
develop the performance measures can be found in Supporting
Information. The statement numbers correspond to those used
in Supporting Information.

Pre-procedure

Proportion 
of patients 
with proper 
instructions 
for fasting
(≥ 95 %)

Proportion 
of  reports 
stating 
procedure 
time (≥ 90 %)

No key 
performance 
measure     
defined

Proportion of 
Barrett’s 
patients 
entered into 
a registry to 
monitor the 
incidence of 
dysplasia
(≥ 85 %)

No current 
standard 
defined

No current 
standard 
defined

Proportion 
with 
registration 
of compli-
cations after 
therapeutic 
procedures
(≥ 95 %)

Proportion 
using Seattle 
biopsy 
protocol in 
Barrett’s 
surveillance
( ≥ 90 %)

Proportion 
using a 
biopsy 
protocol 
according to 
MAPS 
guidelines
(≥ 90 %)

Proportion of
reports with 
standardized 
terminology
(≥ 95 %)

Inspection 
time in the 
stomach
(≥ 90 %)

Inspection 
time in 
Barrett’s 
esophagus
(≥ 90 %)

Lugol staining 
in the eso-
phagus for 
patients at 
risk of SCC
(≥ 90 %)

Proportion  
with accurate 
photodocu-
mentation
(≥ 90 %)

Completeness 
of procedure

Identification 
of pathology

Management 
of pathology

Complications Number of 
procedures

Patient 
experience
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Fig.1 The domains and performance measures chosen by the working group (MAPS, management of precancerous conditions and lesions in the stomach;
SCC, squamous cell carcinoma).
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1 Domain: Pre-procedure

Key performance

measure

Fasting instructions

Description Percentage of patients receiving proper instruc-
tions for fasting prior to UGI endoscopy

Domain Pre-procedure

Category Process

Rationale Patient safety and comfort
Efficacy of UGI endoscopy

Construct Denominator: Patients undergoing a UGI endos-
copy (note: patients whose endoscopies are post-
poned because of lack of proper instructions
should also be included in the calculation of the
denominator)
Numerator: Patients in the denominator who re-
ceived proper instructions for fasting (2 hours for
liquids and 6 hours for solids), as reported in the
pre-assessment part of the endoscopy report
Exclusions: Emergency endoscopies
Calculation: Proportion (%)
Level of analysis: Service level
Frequency: Yearly for a sample of 100 consecutive
UGI endoscopies on a service level

Standards Minimum standard: 95%
Target standard: 95%
If the minimum standard is not reached, informa-
tion channels to patients and healthcare providers
should be reviewed and revised on a service level
After evaluation and adjustment, close monitor-
ing should be performed with a further audit
within 6 months

Consensus
agreement for
performance
measure

91%

PICO number
(see Appendix 2)

1

Evidence grading Very low quality

The acceptance of this performance measure is based on agree-
ment with the following statements:
▶ Patients referred for scheduled UGI endoscopy should be fast-

ing. (Statement number N1.1 [see Supporting Information])
Agreement: 100%

▶ Patients referred for UGI endoscopy should be fasting for solids
for at least 6 hours prior to the procedure. (N1.2) Agreement:
91%

▶ Patients referred for UGI endoscopy are allowed to take in wa-
ter until 2 hours prior to the procedure. (N1.3) Agreement:
100%

Two studies were found that addressed these instructions and
the duration of fasting prior to a scheduled UGI endoscopy [7,8].
In both studies, the authors mainly assessed the fasting time for
liquids. The fasting time for solids was at least 6 hours prior to the
endoscopy in both studies, with a good effect on visibility during
endoscopy.
In the study by Koeppe et al. [7], general discomfort was reported
less frequently by patients who had a drink of water (200mL) 2
hours before the procedure than in thosewhowere fasting for so-
lids and liquids for a full 8 hours (18% vs. 42%; P=0.010). Even
though the endoscopists subjectively observed more liquid in
the stomach of the former group, no cases of aspiration were ob-
served in the sample of 50 lightly sedated patients.

De Silva et al. [8] also reported lower discomfort scores whenwa-
ter ad libitumwas allowed until 1 hour before the procedure (re-
corded volumes drunk were 200–410mL) comparedwith nowa-
ter being allowed during a 6-hour pre-endoscopy fast (5.6 vs. 9.7;
P<0.0001). No significant differences were found for complica-
tions and safety outcomes, apart from a significant difference in
the volume of retained fluid in the gastric fundus, this being
more when water was drunk until 1 hour prior to the procedure,
which was performedwithout sedation. Again no cases of aspira-
tion were observed.
The outcome “incomplete examination” was not reported in the
retrieved studies. The outcome “good or normal visibility of gas-
tric mucosa” could be used as an indirect outcome for the evalu-
ation of incomplete examination. This outcome was consistently
high after both 2 hours/1 hour minimum of no fluids and nil by
mouth for at least 6 hours (96% vs. 98% [7] and 93% vs.100% [8],
respectively).
Although no data from the two available studies directly assessed
the duration of fasting for solids, it appears that an interval of at
least 6 hours is safe and effective for UGI endoscopy in patients
without any history or predisposing factors for delayed gastric
emptying. For endoscopies that are planned to be performed in
the afternoon, patient satisfaction may be increased if a small
breakfast is allowed.
Unlike with colonoscopy, we do not have a standardized scale to
measure “gastric preparation” for UGI endoscopy. We advise that
the contents of the stomach, such as food residues, blood, bile, or
the presence of bubbles, should be reported, along with informa-
tion on whether a waterjet system was used to improve mucosal
visualization. Just recording this as a surrogate performance
measure may however omit patients that are sent home again
because they did not receive fasting instructions. Recording that
proper instructions were given should therefore be done prior to
the endoscopy itself and this could be included in the pre-assess-
ment part of the endoscopy report (together with, for instance,
the informed consent). This would mean that patients who
show up for endoscopy having not received proper instructions
and therefore have their endoscopy cancelled should be included
in any audits of this performance measure.

2 Domain: Completeness of procedure

Key performance

measure

Documentation of procedure duration

Description Percentage of endoscopy reports that record the
duration of the procedure from intubation to
extubation

Domain Completeness of procedure

Category Process

Rationale Completeness of UGI endoscopy cannot be
defined only by the duodenum having been
reached
A longer inspection time reflects a more complete
examination and is related to higher diagnostic
yield during UGI endoscopy
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Key performance

measure

Documentation of procedure duration

Construct Record the time from intubation to extubation of
the endoscope
Denominator: All UGI endoscopies
Numerator: Procedures in the denominator that
report the time of the procedure from intubation
to extubation
Exclusions: None
Calculation: Proportion (%)
Level of analysis: Service and, if necessary,
individual level
Frequency: Yearly for a sample of 100 consecutive
UGI endoscopies. If the minimum standard is not
reached, analysis on an individual level should be
performed

Standards Minimum standard: 90%
Target standard: 90%
Recording the duration of an examination should
be attempted and should mostly be possible
If the threshold is not reached on a service level,
the service should assess whether technical sup-
port is sufficient to accurately record the proce-
dure time
If the threshold is not reached for an individual
endoscopist, feedback should be provided, fol-
lowed by close monitoring for 3 months to assess
the performance of the individual endoscopist
After evaluation and adjustment, close monitor-
ing should be performed with a further audit
within 6 months

Consensus agree-
ment for perform-
ance measure

82%

PICO numbers
(see Appendix 2)

2,3

Evidence grading Very low quality

The acceptance of this performance measure is based on agree-
ment with the following statements:
▶ A UGI endoscopy in a patient who has not undergone a pre-

vious gastroscopy within the last 3 years should include in-
spection of the esophagus, stomach, and duodenum, and
should last for at least 7 minutes from intubation to extuba-
tion. (N2.2) Agreement: 80%

▶ Although the evidence to support this is of very low quality,
the major duodenal papilla should be visualized and photo-
graphed in all UGI endoscopies in patients with normal ana-
tomy when a full examination is intended. (N2.1) Agreement:
73%

In contrast to colonoscopy, there is a paucity of data on the as-
sessment of a complete procedure. As a definition, “reaching the
duodenum” seems too trivial: it does not really reflect endo-
scopic competence as it is easy to achieve; there is no data com-
parable to cecal intubation rate in the colon that supports its rela-
tionship to better disease detection.
During the discussions of the working group, there was a strong
emphasis on trying to define this performance measure and
searching the literature for an anatomical landmark or finding
that might be related to disease detection. We formulated several
PICOs to assess whether reaching any specific anatomical land-
mark yielded a better rate of diagnosis. One may speculate
whether documentation that the major papilla has been visualiz-
ed can serve as an auditable performance measure for complete-
ness of the procedure in a patient referred for a complete UGI

endoscopy. Analogous to cecal intubation, it cannot be achieved
in all endoscopies and is less trivial than reaching the second por-
tion of the duodenum. In the absence however of any data to sup-
port this, no consensus was reached on this statement (only 73%
agreement) and the working group therefore formulated this as
one of the research priorities (●" Table2).
We did however find one study that aimed to evaluate whether
the length of time spent on UGI endoscopy improved the diag-
nostic yield. This was a retrospective cohort study by Teh et al.
[9] that aimed to determine the diagnostic yield for early neo-
plastic lesions in the stomach. The study included 837 sympto-
matic patients with no history of gastric cancer who underwent
a first diagnostic endoscopy by one of 16 endoscopists. The mean
examination time for the 224 examinations without any abnor-
mal findings or biopsies taken was 6.6 minutes, which allowed
the definition of a cut-off time of ≥7 minutes to distinguish be-
tween “slow” versus “fast” procedures. Afterwards, in a retro-
spective evaluation of the 837 endoscopies, they concluded that
a “slow” endoscopist (who took on average at least 7 minutes to
perform a normal endoscopy) was twice as likely to detect high
risk gastric lesions, defined as biopsy evidence of intestinal meta-
plasia, gastric atrophy, gastric dysplasia, or cancer (odds ratio
[OR] 2.50, 95%CI 1.52–4.12) and three times as likely to detect a
case of dysplasia or cancer (OR 3.42, 95%CI 1.25–10.38) than a
“fast” endoscopist (who took fewer than 7 minutes on average).
A similar concept of measuring length of time for inspection, but
in the specific context of Barrett’s esophagus, has shown in-
creased detection of dysplasia with an inspection time of 1 min-
ute per cm of Barrett’s esophagus [10].
Only one study has evaluated the correlation between increased
detection of gastric dysplasia or gastric cancer and other UGI
endoscopic diagnoses [11]. Park et al. retrospectively analyzed
54889 records of patients who underwent a screening UGI
endoscopy, performed by 66 experienced endoscopists, from
2006 to 2013 in a single center in Korea. Any diagnoses of reflux

Table 2 Research priorities identified by the working group.

What is the percentage detection of dysplasia in a Barrett’s surveillance
program in a general endoscopy practice?

What is the percentage of intestinal metaplasia in the stomach through-
out Europe in a general endoscopy practice?

Could visualization of the papilla of Vater be used as a measure for a
complete and high quality endoscopy?
Does the percentage of endoscopies where the papilla is visualized
correlate with a higher general diagnostic yield during UGI endoscopy?

What is the relationship between inspection time during UGI endoscopy
and diagnostic yield?

The role of endoscopy in redefining diseases of the UGI tract
Endoscopy with or without biopsies
Do biopsies alter the management of patients with Barrett’s
esophagus or eosinophilic esophagitis?

What is the role of advanced imaging in a general endoscopy practice for
dysplasia detection in:
Barrett’s esophagus
Squamous cancer detection in high risk patients
Intestinal metaplasia in the stomach?

Can automated image analysis remove the need for biopsies and guide
the management of patients with:
Barrett’s esophagus
Intestinal metaplasia of the stomach
Celiac disease?

What is the role of teaching modules in training endoscopists in image
interpretation and lesion recognition?

UGI, upper gastrointestinal.
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esophagitis, Barrett’s esophagus, atrophic gastritis, intestinal me-
taplasia, erosion, ulceration, polyps, subepithelial lesions, xan-
thoma, angiodysplasia, or a diverticulum were recorded and the
relevant records were re-evaluated with respect to increased de-
tection of early gastric neoplasia. In multivariate analysis, the de-
tection rates of gastric subepithelial lesions and gastric diverticu-
la were independently associated with the detection rate of early
gastric neoplasms.

Key performance

measure

Accurate photodocumentation

Description Percentage of endoscopy reports with accurate
photodocumentation of anatomical landmarks and
all abnormal findings

Domain Completeness of procedure

Category Process

Rationale Photodocumentation of all anatomical landmarks is
an indicator of a complete examination
Accurate photodocumentation of abnormal find-
ings allows for better communication and follow-up

Construct Accurate photodocumentation includes at least one
representative picture of each of the following ana-
tomical landmarks: duodenum, major papilla, an-
trum, angulus, corpus, retroflex of the fundus, dia-
phragmatic indentation, upper end of the gastric
folds, squamocolumnar junction, distal and proxi-
mal esophagus (i. e. at least 10 images in total)
There should be pictures of all abnormal findings
mentioned in the report
Denominator: All diagnostic UGI endoscopies
Numerator: Procedures in the denominator that
contain accurate photodocumentation, as detailed
above
Exclusions:
– Therapeutic procedures
– Follow-up endoscopies performed within
12 months of a previous endoscopy and for a
previously diagnosed disease or condition (coe-
liac disease, varices, ulcers, cancer after any
treatment, dysplastic Barrett’s esophagus, gas-
tric dysplasia, duodenal polyps, infections, in-
flammation, bleeding, or endoscopic treatment
of any of the aforementioned)

– Emergency endoscopy
– Endoscopy with a specific diagnostic purpose
without the need for a full evaluation: evalua-
tion of a fistula or perforation

– Early termination of endoscopy due to patient
intolerance or for reasons of safety

Calculation: Proportion (%)
Level of analysis: Service and, if necessary,
individual level
Frequency: Yearly for a sample of 100 consecutive
UGI endoscopies. If the minimum standard is not
reached, analysis on an individual level should be
performed

Key performance

measure

Accurate photodocumentation

Standards Minimum standard: 90%
Target standard: 90%
If the threshold is not reached on a service level, the
service should assess whether technical support is
sufficient for image acquisition and integration into
the report
If the threshold is not reached for an individual
endoscopist, feedback should be provided, fol-
lowed by close monitoring for 3 months to assess
the performance of the individual endoscopist
After evaluation and adjustment, close monitoring
should be performed with a further audit within 6
months
Factors such as whether the examination is diag-
nostic or therapeutic should be recorded to allow
subgroup analysis and future adaptation of the
performance measure

Consensus
agreement for
performance
measure

91%

PICO numbers
(see Appendix 2)

4,5

Evidence grading Very low quality

The acceptance of this performance measure is based on agree-
ment with the following statements:
▶ High quality reporting includes photodocumentation of all

normal anatomical landmarks and abnormal findings. (N3.1)
Agreement: 100%

▶ An accurate endoscopy report for reflux disease includes
documentation of the anatomical hallmarks (diaphragm in-
dentation, top of gastric folds). (N4.1) Agreement: 100%

▶ An accurate endoscopy report for reflux disease includes
application of the Los Angeles classification. (N4.2) Agree-
ment: 100%

▶ An accurate endoscopy report for Barrett’s esophagus includes
documentation of the anatomical landmarks (diaphragm in-
dentation, top of gastric folds). (N4.3) Agreement: 100%

▶ The Prague criteria should be used to report the results of
endoscopic examination of Barrett’s esophagus. (N4.4) Agree-
ment: 100%

No data exist to support that photodocumentation of all normal
anatomical landmarks and abnormal findings will improve diag-
nostic yield. However, photodocumentation should be consid-
ered a general quality improvement in comparisonwith previous
reports that were made before dedicated reporting software was
available. Most endoscopic systems now enable digital picture
acquisition, therefore the working group strongly agreed on the
inclusion of digital photography in reports. This measure is sup-
ported by endoscopic societies and experts suggest it might be an
indirect quality indicator for careful inspection of the digestive
lumen [12–14].
The minimum number of pictures to be collected, combining re-
levance and applicability, in a normal endoscopic examination
should be 10, namely: proximal esophagus, distal esophagus, Z
line and diaphragm indentation, cardia and fundus in inversion,
corpus in forward view including lesser curvature, corpus in ret-
roflex view including greater curvature, angulus in partial inver-
sion, antrum, duodenal bulb, and second part of duodenum. The
working group suggested that it may be desirable to document
more extensively in specific surveillance examinations, such as
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for Barrett’s esophagus (e.g. one picture per cm of Barrett’s
esophagus) [10], or where there are extensive gastric premalig-
nant conditions (e.g. 21 pictures of the stomach) [13].
In addition, several validated classifications have been developed
for specific pathologies. The working group agreed that the use of
these classifications in conjunction with photodocumentation
improves comparability and accurate information exchange
among gastroenterologists, both in the clinical setting and for in-
vestigational purposes. In the UGI tract, this is especially true for
the Los Angeles classification for the reporting of reflux esopha-
gitis and the Prague classification for Barrett’s esophagus [15–
18].
Implementation of this performance measure is inevitably de-
pendent on the availability of image acquisition and software to
incorporate images into the report. Because this performance
measure simplifies and improves communication between dif-
ferent endoscopists, implementation of appropriate software
should be prioritized by hospital policy makers. The working
group recognizes that gastroenterologists performing proce-
dures mainly in their own surgeries will often struggle to find a
reasonable way to be reimbursed for the considerable cost of
this software.

3 Domain: Identification of pathology

Minor perform-

ance measure

Inspection time in the stomach

Description Percentage of first-time gastroscopies and follow-
up gastroscopies for gastric intestinal metaplasia
lasting more than 7 minutes from intubation to
extubation

Domain Identification of pathology

Category Process

Rationale Longer inspection times allow the detection of
more lesions in the stomach

Construct Record time from intubation to extubation of the
endoscope
Denominator: First-time diagnostic UGI endos-
copies or follow-up gastroscopies for gastric
intestinal metaplasia
Numerator: Procedures in the denominator with
the duration of the procedure documented as
being at least 7 minutes from intubation to extu-
bation (note: procedures without a recorded time
should be regarded as fails)
Exclusions:
– Therapeutic procedures
– Follow-up endoscopy within 36 months of a
previous endoscopy for follow-up of gastric
intestinal metaplasia

– Emergency endoscopy
– Endoscopy with a very specific diagnostic fo-
cus where there is no intent to detect stomach
pathology: e. g. evaluation of a fistula, per-
foration

– Early termination of endoscopy due to patient
intolerance or for reasons of safety

Calculation: Proportion (%)
Level of analysis: Service and, if necessary, indi-
vidual level
Frequency: Yearly for a sample of 100 consecutive
UGI endoscopies. If the minimum standard is not
reached, analysis on an individual level should be
performed

Minor perform-

ance measure

Inspection time in the stomach

Standards Minimum standard: 90%
Target standard: 90%
Recording the duration of an examination should
be attempted and should mostly be possible
If the threshold is not reached on a service level,
the service should assess whether technical sup-
port is sufficient to accurately record the proce-
dure time
If the threshold is not reached for an individual
endoscopist, feedback should be provided, fol-
lowed by close monitoring for 3 months to assess
the performance of the individual endoscopist
After evaluation and adjustment, close monitor-
ing should be performed with a further audit
within 6 months

Consensus
agreement for per-
formance measure

82%

PICO number
(see Appendix 2)

1

Evidence grading Very low quality evidence

The acceptance of this performance measure is based on agree-
ment with the following statements:
▶ The entire procedure for surveillance of intestinal metaplasia

should last at least 7 minutes from scope intubation to scope
extubation of the patient. (N6.1) Agreement: 100%

▶ A UGI endoscopy in a patient who has not undergone a pre-
vious gastroscopy within the last 3 years should include in-
spection of the esophagus, stomach, and duodenum, and
should last for at least 7 minutes from intubation to extuba-
tion. (N2.2) Agreement: 80%

The evidence for this performance measure is mainly derived
from the study by Teh et al. [8]. By using a cut-off time of ≥7min-
utes per endoscopy, from intubation to extubation, endoscopists
performing above the cut-off (i. e. longer inspection times) detect
two times as many high risk gastric lesions (intestinal metaplasia,
gastric atrophy, gastric dysplasia, or cancer) and three times as
many dysplastic lesions and gastric cancers. The study did not
evaluate differing diagnostic yields in the esophagus or duode-
num between endoscopists but it provides evidence for the
stomach that is comparable to that for inspection times in the co-
lon [18].
The interval of 3 years in the statement from the Delphi process
stems from the suggestion of the European consensus on “Man-
agement of precancerous conditions and lesions in the stomach”
(MAPS guideline) [19, 20]. The 3-year interval was suggested
among experts to be the best clinically applicable interval for
endoscopic surveillance of extensive atrophy and/or extensive
intestinal metaplasia. This 3-year interval strategy has been
shown more recently, in a European population between 50 and
75 years of age, to be cost-effective as a surveillance strategy [21].

Key performance

measure

Use of standardized terminology

Description Percentage of endoscopy reports with accurate
application of standardized disease-related termi-
nology

Domain Identification of pathology

Category Process

Rationale Uniformity in communication
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Key performance

measure

Use of standardized terminology

Construct Record the use of the:
– Los Angeles classification for erosive esopha-
gitis

– Zargar classification for caustic esophagitis
– Prague classification for Barrett’s esophagus
– Forrest classification for bleeding ulcers
– Spigelman classification for duodenal adeno-
mas in patients with familial adenomatous
polyposis (FAP)

– Paris classification for visible lesions in the
stomach and esophagus

– Baveno classification for varices
Denominator: All endoscopy reports addressing
one or more of the aforementioned group of
pathologies
Numerator: Reports with appropriate use of all
disease-related terminology
The performance measure is only met when all
applicable disease-related terminology is used in a
report, so for instance in a patient with esophagitis
and Barrett’s esophagus both the Los Angeles and
Prague classifications should be used
Exclusions: None, but limited to the specified
diseases
Calculation: Proportion (%)
Level of analysis: Service and, if necessary, indi-
vidual level
Frequency: Yearly for a sample of 100 consecutive
UGI endoscopies. If the minimum standard is not
reached, analysis on an individual level should be
performed

Standards Minimum standard: 95%
Target standard: 95%
Recording of the final diagnosis of the endoscopy
is fundamental to allow the calculation of this per-
formance measure and therefore its implementa-
tion may be more difficult
If the threshold is not reached at a service level, the
service should assess whether technical support is
sufficient to make a search for auditable endos-
copies feasible, based on software that allows the
diagnosis on an endoscopy report to be searched
If the threshold is not reached for an individual
endoscopist, feedback should be provided, fol-
lowed by close monitoring for 6 months to assess
the performance of the individual endoscopist
After evaluation and adjustment, close monitor-
ing should be performed with a further audit
within 6 months

Consensus agree-
ment for perform-
ance measure

91%

PICO numbers
(see
Appendix 2)

6–13

Evidence grading Very low quality

The acceptance of this performance measure is based on agree-
ment with the following statements:
▶ Abnormal findings should be reported according to available

internationally validated and standardized terminology.
(N3.2) Agreement: 100%

▶ An accurate endoscopy report for reflux disease includes ap-
plication or the Los Angeles classification. (N4.2) Agreement:
100%

▶ The Prague criteria should be used to report the results of
endoscopic examination of Barrett’s esophagus. (N4.4) Agree-
ment: 100%

The quality of endoscopy is closely related to the quality of the re-
port and the use of standardized terminology enables better
communication between endoscopists and unequivocal discrimi-
nation of disease-related findings.
The working group considered accurate reporting as one of the
main topics for quality assurance. Besides reporting and docu-
mentation of anatomical landmarks, the correct use of available
and validated terminology for specific diseases was considered
to be a cardinal point for quality improvement. It enables the
gathering of sound epidemiological data and is a prerequisite for
auditing the quality of endoscopic reports. Although the litera-
ture searches for the PICOs did not render any evidence in terms
of higher diagnostic yield or proven efficacy for better physician
interaction and communication, the statements on implement-
ing standardized terminology as a quality measure for accurate
reporting all reached 100% agreement.
The Paris classification is a uniform and relatively well estab-
lished endoscopic classification for early neoplastic lesions [22,
23], with clinical value in terms of the prediction of the risk of
submucosal invasion and therefore eligibility for endoscopic
treatment [23]; however, little is known about the interobserver
agreement of this classification. Recently, the value of this classi-
fication system has been questioned in an interobserver study for
polyp assessment in the colon, which showed a Kappa value of
0.42 and a mean pairwise agreement of 67% [24]. This study in-
dicates that further research is clearly necessary to assess the ap-
plicability of the Paris classification or perhaps to simplify it.
The Los Angeles classification for erosive reflux disease was vali-
dated when it was introduced in 1996 [25] and demonstrated
that interobserver agreement for the assessment of minimal
changes, mucosal breaks, demarcated areas of slough or erythe-
ma, and complications was good. Because of the availability of in-
terobserver data and the fact that this classification is now used
most widely, the working group opted to implement the Los An-
geles classification as the standard for endoscopic assessment of
reflux disease [25,26].
Similarly, the Prague classification is a relatively straightforward
and reproducible score, which enables better communication be-
tween endoscopists. The score has been validated among experts
[18] and in two additional studies among trainees and commu-
nity-based endoscopists, strengthening the value of the Prague
classification for the accurate description of Barrett’s esophagus
and the length of the hiatal hernia [27,28].
The ESGE guideline on the diagnosis and management of nonvar-
iceal UGI bleeding has strongly recommended the uniform use of
the Forrest classification, as used in several studies assessing the
risk for peptic ulcer bleeding and rebleeding [29,30]. Therefore it
is clinically important that this classification is used in the endos-
copy report in order to ascertain the correct clinical management
after endoscopy for UGI bleeds [31].
Other classification systems that should be implemented are the
Zargar’s classification for caustic esophagitis [32], the Baveno
classification for grading of esophageal varices [33,34], and the
Spigelman’s classification for duodenal polyps in FAP syndrome
[35, 36]. Although there is less data available in terms of reprodu-
cibility, these scoring systems are relatively simple to apply and
have an intrinsic clinical value in terms of patient management
and follow-up.
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The working group accepted that although agreement was
reached about the use of the aforementioned standardized ter-
minology in the modified Delphi process, its implementation
may be not so easy. In particular, in order to provide data that
will enable this performance measure to be audited, there is a re-
quirement for an adequate electronic reporting system that can
match a diagnosis (e.g. bleeding duodenal ulcer) to the standard-
ized terminology being used (Forrest classification). A prerequi-
site of such a reporting system is that it would permit automated
queries to be run at regular intervals and feedback to be supplied
to individual endoscopists. Outputs from such reporting systems
can help to improve the performance for this measure: for in-
stance, the system can be adapted to provide a reminder of the
criteria of the relevant classification system and so that a report
cannot be validated unless, when a particular diagnosis has been
made, the corresponding terminology is used. If such a system is
in place, systematic electronic reports are encouraged and the
over-riding of this requirement by the endoscopist should be dis-
couraged.

Minor perform-

ance measure

Inspection time of Barrett’s esophagus

Description Percentage of routine Barrett’s surveillance en-
doscopies with at least 1minute of inspection time
per cm of circumferential Barrett’s epithelium

Domain Identification of pathology

Category Process

Rationale Better detection of Barrett’s neoplasia

Construct Record inspection time of the esophagus
Record the Prague classification
Calculate the inspection time expressed as min-
utes/circumferential extent of Barrett’s epithe-
lium in cm
Denominator: Barrett’s surveillance endoscopies
Numerator: Procedures in the denominator with
an inspection time of > 1 minute per cm of cir-
cumferential Barrett’s epithelium
Exclusions:
– Presence of severe esophagitis defined as a Los
Angeles classification of grade C or higher

– Therapeutic procedures for treatment of
Barrett’s esophagus

Calculation: Proportion (%)
Level of analysis: Service and, if necessary, indi-
vidual level
Frequency: Yearly for a sample of 100 consecutive
UGI endoscopies. If the minimum standard is not
reached, analysis on an individual level should be
performed

Minor perform-

ance measure

Inspection time of Barrett’s esophagus

Standards Minimum standard: 90%
Target standard: 90%
Recording of the diagnosis of an examination
(Barrett’s esophagus) and the extent of the Bar-
rett’s epithelium (Prague classification) are fun-
damental to allow the calculation of this perform-
ance measure. On a service level this is a prerequi-
site that, if not possible, may hamper implemen-
tation in the short term
If on a service level this performance measure is
not met, measures should be taken to implement
software that will allow the performance measure
to be audited
If the threshold is not reached for an individual
endoscopist, feedback should be provided, fol-
lowed by close monitoring for the next 30 proce-
dures or a period of 6 months to assess the per-
formance of the individual endoscopist

Consensus agree-
ment for perform-
ance measure

91%

PICO number
(see Appendix 2)

14

Evidence
grading

Very low quality evidence

The acceptance of this performance measure is based on agree-
ment with the following statement:
▶ Inspection time in the esophagus for surveillance of a Barrett’s

segment should be at least 1 minute/cm of circumferential ex-
tent of Barrett’s epithelium. (N4.5) Agreement: 90%

No studies were found that have directly addressed the compari-
son between measuring or not measuring the inspection time.
One study aiming to determine whether the inspection time in
Barrett’s esophagus correlated with the detection of endoscopi-
cally suspicious lesions and/or Barrett’s esophagus-associated
neoplasia, namely HGD or early adenocarcinoma (EAC), was con-
sidered partially relevant [10]. It was a cross-sectional post hoc
analysis of data from a multicenter, prospective clinical trial of
112 patients that investigated the performance of novel imaging
techniques for dysplasia detection during Barrett’s esophagus
surveillance. The study found that greater proportions of patients
had an endoscopically suspicious lesion with increasing inspec-
tion times (≤2 minutes, 30%; 3–4 minutes, 35.5%; 5–6 minutes,
82.1%; ≥7 minutes, 84.6%; P<0.001) and a greater proportion
were found to have HGD/EAC (≤2 minutes, 15%; 3–4 minutes,
32.3%; 5–6 minutes, 46.4%;≥7 minutes, 69.2%; P=0.001). The
study suggested that an inspection time of 1 minute per cm of
Barrett’s esophagus resulted in increased detection of neoplasia.
Although this study had certain limitations and did not reflect
the real-life prevalence of Barrett’s esophagus dysplasia in a com-
munity-based hospital, the working group members agreed to
support this performance measure with a high degree of agree-
ment. In contrast to the detection of colon polyps, where a solid
scientific basis seems to exist with regard to the measurement of
inspection time during withdrawal [3,19] as a performance
measure, for UGI endoscopy there is a paucity of scientific data
[9,10]. Nonetheless, it seems reasonable to assume that a leng-
thier inspection of Barrett’s esophagus may result in better lesion
detection.

Bisschops Raf et al. Performance measures for UGI endoscopy… Endoscopy 2016; 48

Guideline



The optimal inspection time also includes rinsing the esophagus
sufficiently to improve visualization, proper sedation and patient
tolerance, and the use of high definition endoscopy (i. e. high de-
finition endoscopes connected to high definition monitors using
a high definition signal). At this time, there are no data to support
the systematic use of any advanced imaging technique, such as
chromoendoscopy or electronically enhanced endoscopy [37,
38], but neither is there harm in applying them when available.
In the recent Benign Barrett’s and CAncer Taskforce (BOB CAT)
consensus, it was suggested that these techniques should be
used in experienced hands only [4].
The implementation of this performance measure is again de-
pendent on the availability and development of an electronic re-
porting system; however, once this is in place, it should be easy to
comply with. One of the research priorities should be to elucidate
whether there is a correlation between inspection time and in-
creased neoplasia detection in Barrett’s esophagus in a general
secondary-care setting.

Minor perform-

ance measure

Use of Lugol chromoendoscopy in patients with

an increased risk of SCC

Description Percentage of procedures with accurate applica-
tion of chromoendoscopy in patients referred for
screening for SCC after curative treatment of ear,
nose, and throat (ENT) or lung cancers

Domain Identification of pathology

Category Process

Rationale Better detection of early esophageal SCC in pa-
tients with an increased risk

Construct Record the use of Lugol chromoendoscopy in pa-
tients with a history of ENT or lung cancer treated
with a curative intent
Denominator: All endoscopies performed for
screening for a second primary tumor after cura-
tive treatment of ENTor lung cancer
Numerator: Procedures in the denominator
where Lugol chromoendoscopy is used
Exclusions:
– Allergy to iodine
– Patients treated without curative intent
– Patients older than 80 years
– Patients with a life expectancy of less than 2
years

Calculation: Proportion (%)
Level of analysis: Service
Frequency: Every 2 years for a sample of all or 100
eligible UGI endoscopies, whichever is the larger

Standards Minimum standard: 90%
Target standard: 90%
Because this is a relatively rare indication that may
be disseminated among the endoscopists within a
service, as a first step, feedback on a service can be
provided. If the threshold is not met, endoscopists
need to be educated about the risk in these pa-
tients and the additional value of Lugol staining for
the detection of early lesions

Consensus agree-
ment for perform-
ance measure

82%

PICO number
(see Appendix 2)

15

Evidence grading Moderate quality

The acceptance of this performance measure is based on agree-
ment with the following statement:
▶ Accurate use of chromoendoscopy in patients with a history of

ENT or lung tumors who are treated with curative intent re-
sults in a higher diagnostic yield for the detection of squamous
dysplasia and SCC. (N5.1) Agreement: 80%

Eight studies addressed this clinical question specifically in pa-
tients with a history of head and neck tumors by comparing con-
ventional white-light endoscopy with Lugol chromoendoscopy
[39–46]. Because this is a screening examination by a minimally
invasive technique, from a clinical point of view it only makes
sense to perform it in patients who have been previously treated
with curative intent for their primary tumor. For the diagnosis of
SCC, five of the studies showed improvements in the rates of di-
agnosis, mostly for early cancers, ranging from 20% to 100% of
detected lesions [39,41,42,45,46], while all eight studies showed
increased yield for dysplasia ranging from 33% to 100% of lesions.
The overall incidence rates of lesions in this particular high risk
group of patients were 2%–9% for dysplasia and 1%–5% for can-
cer after Lugol chromoendoscopy.
The usual technique in UGI endoscopy uses esophageal staining
with 10–20mL of a 2% Lugol dye solution applied by a spray
catheter or directly by the biopsy channel of the endoscope,
with the esophageal examination being repeated 2 minutes later.
In view of the fact that Lugol chromoendoscopy is a cheap and re-
latively easily applied technique, for which the available evidence
is of moderate quality, the working group reached a high degree
of agreement on the acceptance of this performance measure.

4 Domain: Management of pathology

Key performance

measure

Use of the Seattle protocol in Barrett’s surveil-

lance

Description Percentage of patients undergoing routine Bar-
rett’s surveillance with proper application of the
Seattle protocol

Domain Management of pathology

Category Process

Rationale Accurate surveillance with optimal detection of
Barrett’s neoplasia
Allowing an interval between surveillance endos-
copies that is according to the guidelines
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Key performance

measure

Use of the Seattle protocol in Barrett’s surveil-

lance

Construct Record the Prague classification
Record the use of the Seattle protocol with four
biopsies taken every 2 cm along the circumferen-
tial extent of the Barrett’s epithelium. Biopsies
should be collected in separate jars for targeted
biopsies and per level for random biopsies
For example, in a C4M5 Barrett’s segment, at least
12 biopsies should be taken, i. e. four at levels 0, 2,
and 4 cm, and these should be put into three dif-
ferent jars numbered according to the biopsy lo-
cation
Denominator: All Barrett’s surveillance endosco-
pies
Numerator: Procedures in the denominator
where biopsies were taken in complete accord-
ance with the extensive Seattle protocol, as de-
scribed above
Exclusions:
– Presence of severe esophagitis defined as Los
Angeles classification of grade C or higher

– Therapeutic procedures for treatment of Bar-
rett’s esophagus

– Work-up endoscopy for known Barrett’s neo-
plasia when a visible lesion is present that is
defined as a type IIa, IIc, Is, or a more advanced
lesion according to the Paris classification

– Patients with contraindications for biopsies,
such as coagulopathy or the use of anticoagu-
lants

Calculation: Proportion (%)
Level of analysis: Service and, if necessary, indi-
vidual level
Frequency: Yearly for a sample of 100 consecutive
UGI endoscopies. If the minimum standard is not
reached, analysis on an individual level should be
performed

Standards Minimum standard: 90%
Target standard: 90%
Recording of the diagnosis of Barrett’s esophagus
and the Prague classification are fundamental to
allow the calculation of this performance meas-
ure. In addition, a link with a pathology database
would be ideal to allow automatic audit
If the threshold is not reached on a service level,
the availability of registration of the parameters
should first be facilitated; if this is available,
awareness of the need for registration should be
increased
If the threshold is not reached for an individual
endoscopist, feedback should be provided, fol-
lowed by a close monitoring for the next 30 pro-
cedures or a period of 6 months to assess the per-
formance of the individual endoscopist

Consensus agree-
ment for perform-
ance measure

100%

PICO numbers
(see Appendix 2)

16–18

Evidence grading Very low quality of evidence

The acceptance of this performance measure is based on agree-
ment with the following statement:
▶ In patients undergoing routine surveillance for non-dysplastic

Barrett’s esophagus, biopsies should be taken according to the
Seattle protocol. (N4.6) Agreement: 100%

The Seattle protocol typically consists of targeted biopsies of
any visible lesion, followed by four quadrant biopsies taken
every 2cm along the extent of the circumference of the Barrett’s
esophagus [47], all collected in different containers per level
and per lesion. This is generally accepted in guidelines to be
the standard method for Barrett’s esophagus surveillance [37,
38,48].
The acceptance of this protocol dates back to several observation-
al–sometimes contradictory–studies, which were mainly per-
formed in an era prior to advanced imaging, that suggested better
detection of neoplasia and possibly a reduction in mortality. In a
retrospective cohort study including 362 patients with ≥3cm
Barrett’s esophagus undergoing endoscopic surveillance, 180 pa-
tients received a systematic Seattle biopsy protocol and 182 sub-
jects received a non-systematic biopsy strategy [49]. The Seattle
protocol detected significantly more low grade dysplasia (LGD;
18.9% vs. 1.6%; P<0.001) and HGD (2.8% vs. 0%; P=0.03). In the
non-Seattle biopsy group, three patients died of invasive Barrett’s
esophagus adenocarcinoma, compared with none in the Seattle
group. In concordance with this study, Peters et al. [50] reported
a cohort of patients treated endoscopically for early Barrett’s
esophagus neoplasia and found that those without a prior diag-
nosis of dysplasia were more likely not to have undergone the
Seattle biopsy protocol.
In the era prior to an established endoscopic treatment of early
Barrett’s esophagus neoplasia particularly, controversy existed
as to whether an intensified protocol better predicted the pres-
ence of cancer in comparison to a less intensive protocol. Reid et
al. [47] intensified the classical protocol to four quadrant biopsies
every 1cm for patients followed up after a diagnosis of HGD and
suggested that a 2-cm biopsy protocol would miss 50% of the
cancers. In contrast, Kariv et al. [51] found that a 2-cm interval
for the biopsy protocol was sufficient to detect cancer prior to
esophagectomy. Studies using advanced imaging techniques in
experienced referral centers suggest that in the future there may
be a role for new techniques to replace the Seattle protocol, but
currently there are insufficient data to support this [38].
Because of the widespread acceptance of this protocol in all
guidelines, the working group agreed fully that, despite the low
quality evidence, adherence to the Seattle protocol could serve
as a valuable performance measure to monitor UGI endoscopy
practice. It is important to emphasize that this parameter is only
applicable in the surveillance setting.
From a practical viewpoint, containers should be labelled accord-
ing to the level at which the biopsy was taken. Theworking group
suggests a coding system that unequivocally allows a location to
be allocated to each container using a two number combination
“xxyy.” In this “xx” refers to the distance from the incisors and
“yy” to the location on a clock with the 3 o’clock position cor-
responding to the lesser curvature (scope in neutral position)
and with 00 indicating random biopsies. For instance, 4000
would indicate random biopsies taken at 40cm from the incisors,
while 3805 stands for a targeted biopsy taken from a lesion at 38
cm from the incisors and in the 5 o’clock position.

Minor perform-

ance measure

Identification of patients at risk for gastric

cancer

Description Percentage of patients in which MAPS guidelines
are followed when applicable

Domain Management of pathology

Category Process
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Minor perform-

ance measure

Identification of patients at risk for gastric

cancer

Rationale Accurate application of the MAPS guidelines
identifies patients at risk for gastric cancer
Adequate surveillance allows the detection of
gastric cancer at an early stage

Construct Record the procedures in which gastritis is detect-
ed, and where screening for HP gastritis and intes-
tinal metaplasia are performed
Record if at least two biopsies from the antrum and
two biopsies from the corpus were taken and
placed into two different jars for histology (MAPS
guidelines)
Denominator: All endoscopic examinations
where assessment of the gastric cancer risk is con-
sidered clinically relevant (see exclusion criteria)
Numerator: Procedures in the denominator in
which at least two biopsies from the antrum and
two biopsies from the corpus were taken and
placed into two different jars
Exclusions:
– Therapeutic procedures
– UGI with normal gastric findings
– Gastric findings that do not need the applica-
tion of guidelines

– Follow-up of intestinal metaplasia
– Work-up endoscopy for known gastric dys-
plasia

Calculation: Proportion (%)
Level of analysis: Service
Frequency: Every 2 years for a sample of 100 eligi-
ble UGI endoscopies

Standards Minimum standard: 90%
Target standard: 90%
Recording the diagnosis of an examination is fun-
damental to allow further assessment of the gas-
tric cancer risk and calculation of this performance
measure. Implementation may therefore be diffi-
cult and depend largely on the availability of
applicable software on a service level
If the threshold is not reached on a service level,
the availability of registration for the parameters
should be facilitated. If this is in place, awareness
of the need to follow the MAPS guidelines should
be raised

Consensus agree-
ment for perform-
ance measure

91%

PICO number
(see Appendix 2)

19

Evidence grading Very low quality of evidence

The acceptance of this performance measure is based on agree-
ment with the following statements:
▶ For the diagnosis of intestinal metaplasia and Helicobacter py-

lori, at least two biopsies of the antrum and two biopsies of the
corpus should be taken. (N6.2) Agreement: 80%

▶ In addition to two biopsies of the antrum and two biopsies of
the corpus, a biopsy in the incisura is demanded for both the
Operative Link for Gastritis Assessment (OLGA) and Operative
Link on Gastric Intestinal Metaplasia (OLGIM) classifications.
(N6.3) Agreement: 80%

The MAPS guideline recommends that for the assessment of ex-
tension of gastric atrophy and intestinal metaplasia, beyond per-
forming the best available endoscopy in terms of technology and
the time for inspection, at least two biopsies must be taken from
the antrum and two from the body of the stomach, and these

must be placed into separate containers [20]. This recommenda-
tion is in concordance with the minimum standards for patholo-
gy as described in the OLGA or OLGIM grading systems for gastri-
tis [52,53]. These grading systems require an additional separate
biopsy from the incisura. However, several studies have addres-
sed the issue of the number of biopsies and inconsistency exists
regarding the incisura biopsy in terms of increased diagnostic
yield [54–59].
De Vries et al. [54] in a prospective cohort study comparing dif-
ferent numbers of non-targeted biopsies (five, seven, or nine) to
the 12-biopsy scheme (used as the reference) found that, in a
population with a low gastric cancer risk, at least nine non-targe-
ted biopsies should be taken from the cardia, lesser curvature of
the corpus, angulus, and antrum to achieve the best diagnostic
yield. Guarner et al. [55] compared protocols of three, five, and
seven biopsies and found that the five-biopsy protocol reached
100% sensitivity for H. pylori, 96% for atrophy, and 95% for meta-
plasia and dysplasia.
Eriksson et al. [56], in consecutive patients from a similar low risk
population, took six biopsies (two from the antrum, two from in-
cisura, and two from corpus). While no patients showed dyspla-
sia in their incisura biopsies, these biopsies were the only ones to
show intestinal metaplasia but, as this was seen in 3.3% of cases
only, they concluded that routine biopsy of the incisura would
provide little additional information. El-Zimaity et al. [57] also
found that intestinal metaplasia was missed in more than 50% of
cases, and that this was independent of the site of biopsy and that
no set or site of biopsy specimens, including the incisura, could
reliably exclude the presence of intestinal metaplasia.
On the other hand, Isajevs et al. [58] assessed the relevance of the
incisura biopsy and concluded that, if the incisura biopsy was ex-
cluded, down-staging would occur in 18% of cases for the OLGA
classification and 4% for the OLGIM, resulting in a 30%–35%
downgrading from high risk to low risk in terms of the OLGA/OL-
GIM stages. Finally, Stolte et al. [59], using the same five-biopsy
protocol, concluded that the presence of antral mucosa at the
incisura was associated with considerably more severe gastritis
(14% atrophy and 20% intestinal metaplasia in the antrum) than
the presence of corpus mucosa at the incisura (only 2% atrophy
and 6% intestinal metaplasia).
From a practical and clinical point of view, five non-targeted
biopsies overall, comprising two from the antrum, one from the
incisura, and two from the corpus, seems to provide the most rel-
evant information without compromising clinical applicability.
We do realize that the MAPS guidelines address more than just
taking biopsies to assess the extent of atrophy or metaplasia.
However, the emphasis of this performance measure lies in iden-
tifying patients at risk that should be followed up. It is obvious
that the MAPS guidelines remain applicable independent of the
proposed performance measures. Furthermore, depending on
the prevalence of a certain disease, the attention that is given to
the corresponding performance measure may vary geographical-
ly throughout Europe. For instance, follow-up and adequate diag-
nosis of Barrett’s esophagus will be more important in Western
Europe, whereas intestinal metaplasia of the stomach may carry
a higher interest in Eastern and Southern Europe.
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5 Domain: Complications

Key performance

measure

Monitoring complications after therapeutic

endoscopy

Description Percentage of patients monitored for compli-
cations (adverse events) after therapeutic UGI
endoscopy

Domain Complications

Category Outcome/process

Rationale Monitoring of the incidence of complications after
therapeutic endoscopy is important to assess the
safety of procedures, to identify possible targets
for improvement, and to allow patients to be
accurately consented for procedures

Construct Record therapeutic procedures including:
– Savary dilation
– Pneumatic dilation
– Endoscopic resection of lesions in the esopha-
gus, stomach, and duodenum

– Percutaneous endoscopic gastrostomy (PEG)
insertions

– Stent placement
– Varices band ligation
– Endoscopic hemostasis
– Endoscopic ablation (Barrett’s epithelium;
gastric antral vascular ectasia [GAVE]; squa-
mous epithelium, duodenal mucosa)

Record the following parameters:
– Immediate complications
– Delayed complications: record if patient was
contacted between 7 and 14 days after the
procedure to assess post-procedural compli-
cations ideally the patient should have been
notified beforehand that this contact would
be made

Denominator: All applicable therapeutic proce-
dures
Numerator: Number of applicable therapeutic
procedures with accurate registration of compli-
cations
Exclusions:
– Emergency procedures
– Patients who refuse to be contacted

Calculation: Proportion (%)
Level of analysis: Service
Frequency: Yearly on an audit sample of
100 random eligible endoscopy reports

Key performance

measure

Monitoring complications after therapeutic

endoscopy

Standards Minimum standard: 95%
Target standard: 95%
Implementation of these performancemeasures is
mainly situated on a service level. Because of the
lack of standardized grading of complications into
major or minor, a description of the action related
to the complication should be given (e. g. need for
transfusion or hospitalization, prolonged hospi-
talization, surgery, death, need for dilation, need
for endoscopic re-intervention), along with the
time from the endoscopic procedure to onset of
the complication
Recording of the type of therapeutic procedure
should be detailed enough to allow subgroup
analysis
Endoscopic reporting systems should allow the
reporting of complications, including the absence
of immediate complications, and the type of com-
plication (hemorrhage, perforation, or anesthesia-
related)
Ideally the 30-day complication rate should also be
calculated but this can be implemented at a later
stage once a system to record complications sys-
tematically is in place

Consensus agree-
ment for perform-
ance measure

91%

PICO numbers
(see Appendix 2)

20–25

Evidence grading Very low quality of evidence

The acceptance of this performance measure is based on agree-
ment with the following statements:
▶ The perforation rate following polypectomy or endoscopic

mucosal resection (EMR) in the esophagus, stomach, or duo-
denum should not exceed 2%. (N9.1) Agreement: 54%

▶ The rate of clinically significant bleeding following polypecto-
my or EMR in the esophagus, stomach, or duodenum should
not exceed 10%. (N9.2) Agreement: 64%

▶ The perforation rate following pneumatic or Savary dilation in
the esophagus should not exceed 1%. (N9.3) Agreement: 73%

For this domain, we specifically addressed adverse events and
harms for procedures that are generally and frequently carried
out in all endoscopic units. We focused on the perforation and
bleeding rate after Savary or pneumatic dilation and endoscopic
resections in the UGI tract.
A total of 37 studies were included for complications after dila-
tion [60–87]. They generally seemed to have prospectively re-
cruited patients, but the information was often not very clear.
Overall 3263 patients were included, of which 2202 were adults
and 1061 children. Overall 8524 Savary and 5491 balloon dila-
tions were performed. None of the studies reported cases of ser-
ious bleeding, but the majority of the studies did not assess this
outcome. Perforations occurred in 0.98% of cases of balloon dila-
tion and in 0.68% of cases of Savary dilation. Similarly, for adverse
events after endoscopic resection, 38 papers were included [88–
118]. The perforation rates were 1.6%, 0.98%, and 1.61% in the
esophagus, stomach, and duodenum, respectively, with bleeding
rates of 4%, 6.9%, and 9.2%, respectively.
Although the literature search yielded the highest number of in-
cluded papers for these PICOs, including several systematic re-
views, the working group could not agree on a predefined maxi-
mal allowance for these post-procedural adverse events. This was

Bisschops Raf et al. Performance measures for UGI endoscopy… Endoscopy 2016; 48

Guideline



attributed to the fact that the overall quality of the evidence was
graded as very low, being retrospective in nature and with it not
always being clear if patients had been consecutively included in
the studies. For these indications, the datawere therefore not suf-
ficiently adequate to decide on a threshold that would be used to
audit an endoscopy service. Indeed, the final result would to a
large extent be determined by the denominator, and it is there-
fore not clear what the incidence of adverse events would be in
individual centers with lower numbers.
The working group did however reach agreement on the fact that
patients should be monitored for adverse events or harms after
therapeutic interventions. This monitoring will generate more
realistic numbers, which in turn can be used to determine amini-
mum number of procedures per service or operator for these in-
terventions (see below).

6 Domain: Procedure numbers

Performance measure No current standard defined

In the absence of any evidence regarding the number of proce-
dures needed for an individual to be certified to perform UGI
endoscopy, we were not able to set any minimum numbers.
Any recommendation in terms of the minimum annual number
of procedures per endoscopist that are required to maintain ade-
quate levels of quality would need to be based on an established
strong association of poor quality with a minimum threshold
number of procedures performed per year; however, such data
are unavailable. The working group anticipates that, with appli-
cation of the present performance measures, information will
come to light to clarify whether such a concept does apply to di-
agnostic and/or therapeutic UGI endoscopy.

7 Domain: Patient experience

Performance measure No current standard defined

Patient experience and satisfaction are important outcomemeas-
ures of endoscopy in general. The UGI working group concluded
that this should be measured after any endoscopic procedure. In
general, there is lack of evidence assessing the effect of certain lo-
gistic or procedural aspects on patient’s satisfaction and experi-
ence.
The working group members concluded that this is a domain for
research and, because it applies to all forms of endoscopy within
an endoscopy service, it was suggested that this particular do-
main resides more under the service working group.Undoubted-
ly, several measures can be undertaken to improve patient’s ex-
perience. For instance, providing an information brochure on
UGI endoscopy at least 1 day prior to the procedure has been
shown to result in less anxiety beforehand and greater satisfac-
tion after the procedure [119].

8 Domain: Post-Procedure

Minor perform-

ance measure

Barrett’s patient registry

Description Percentage of patients with a confirmed diagnosis
of Barrett’s esophagus that are entered into a
registry to monitor the incidence of dysplasia

Minor perform-

ance measure

Barrett’s patient registry

Domain Post-procedure

Category Process/structural

Rationale Better follow-up of Barrett’s patients helps to
identify risk factors, and helps with an accurate
incidence of neoplasia and adherence to surveil-
lance guidelines

Construct Record all patients with a diagnosis of Barrett’s
esophagus
Cross-match with registration in a Barrett’s regis-
try
Denominator: All patients with a diagnosis of
Barrett’s esophagus of at least 1 cm circumferen-
tial extent and histologically confirmed specialized
intestinal metaplasia
Numerator: Patients in the denominator who are
registered in a Barrett’s surveillance database
Exclusions:
– Absence of intestinal metaplasia in the biop-
sies

– All patients with suspected Barrett’s esopha-
gus that is less than C1M1 according to the
Prague classification

– Patients older than 75 years
– Patient’s with contraindications for biopsies

Calculation: Proportion (%)
Level of analysis: Service
Frequency: Every 2 years for a sample of
100 eligible/applicable UGI endoscopies

Standards Minimum standard: 85%
Target standard: 85%
Implementation of the measurement of this
performance measure on a service level is challen-
ging. Implementation of performance measures
5, 6, and 8 is a prerequisite. Therefore this is a re-
garded as a minor performance measure, mainly
focusing on the real incidence and prevalence of
the disease as an important research question

Consensus agree-
ment for perform-
ance measure

82%

PICO
(see Appendix 2)

26

Evidence grading Very low quality of evidence

The acceptance of this performance measure is based on agree-
ment with the following statements:
▶ In a Barrett's surveillance program, the incidence of dysplasia

should be monitored. (N4.7) Agreement: 80%
▶ The incidence of HGD in a Barrett's surveillance program,

when diagnosed by at least two specialist gastrointestinal pa-
thologists, should not be lower than 0.1% per year. (N4.8)
Agreement: 70%

As with the colonic adenoma detection rate that is used as a per-
formance measure for colonoscopy, it would seem appropriate
for UGI endoscopy to use a minimum detection rate for dysplasia
in the surveillance of Barrett’s esophagus. From the PICO search,
28 studies with 49 815 patients were finally included [49,120–
146]. All of the studies included patients with a diagnosis of Bar-
rett’s esophagus who underwent regular surveillance. Of the 28
studies, 17 were retrospective or prospective studies assessing
prevalence of LGD and HGD at baseline and the incidence of LGD
and HGD during follow-up.The length of follow-up ranged from
1.6 to 6 years, with a median of 4 years. The remaining studies
were cross-sectional studies that reported prevalence data, al-
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though often they had objectives other than the assessment of
prevalence. These cross-sectional studies had, on average, smal-
ler samples sizes ranging from 30 to 295 patients, with a median
of 80 patients included. Sample sizes of the cohort studies ranged
from 121 to 42 207 included patients, with a median of 277 pa-
tients.
Although the quality of the evidence was rated as moderate, be-
cause of inconsistency in the data, no agreement was achieved in
the Delphi process on a specific cut-off for the detection of dys-
plasia. Indeed, the prevalence of LGD ranged from 0.6% to 33.3%
in the cross-sectional studies and from 0 to 37.2% in the cohort
studies, with the prevalence of HGD ranging from 0 to 14.6%
and 0 to 23.9%, respectively. The incidence of LGD and HGD
ranged from 2% to 34.5% and from 0% to 5.8%, with median val-
ues of 14.7% and 2%, respectively.
Although no agreement was obtained on the cut-off for dysplasia
detection, the working group members agreed on the fact that
the incidence of dysplasia in a Barrett’s esophagus surveillance
program should be monitored in order to obtain more consistent
and accurate epidemiological data. When these data become
available, a more realistic cut-off value may be determined, tak-
ing into account geographical differences and other risk factors of
progression.

General conclusions, research priorities,
and future prospects
!

This paper describes the first performance measures generated
by evidence-based consensus that can be used for UGI endoscopy.
We used a systematic and scientifically sound methodology to
substantiate the proposed measures with available evidence
where possible. As this is a largely unexplored field, most of the
generated evidence is, as expected, graded as low quality. This in
itself generates an important research priority, which is merely to
measure the proposed performance measures and to evaluate
whether they do in fact influence health outcome.
The working group identified several additional research priori-
ties. These are listed in●" Table2 and will be addressed in an ad-
ditional manuscript from the ESGE research committee.

The first step now is to implement these new performancemeas-
ures into endoscopy practice over Europe. This is the only way
forward that can evaluate the actual value of the performance
measures and allow their adaptation in future. The working
group members emphasize that all performance measures were
perceived as important but, in order to facilitate their implemen-
tation, we made a distinction between key performance meas-
ures and minor performance measures. Although this distinction
is somewhat arbitrary, attention was paid especially to patient
safety, patient service (increasing diagnostic yield), and the feasi-
bility of implementation. Indeed, some of the performancemeas-
ures may be more difficult than others to implement or, because
of geographical differences in disease prevalence, may be less rel-
evant in certain centers.
The implementation of performance measures is important to
identify services and individual endoscopists with lower levels
of performance. We encourage individual endoscopists, as well
as heads of endoscopy units, to start the implementation of these
performance measures without delay. At a unit level, this may
well mean investing in hardware to accommodate a more effi-
cient auditing process.
Through individual feedback, measures can be taken to improve
quality to rise above the proposed minimum thresholds. This
should not be regarded as a “big brother” strategy with the goal
of penalizing specific endoscopists, but rather as a tool to im-
prove the quality of endoscopy in general, improve patient out-
comes, and provide training and assistance where needed.
A second barrier may be the financial repercussions of imple-
menting a quality control system.Wewant to encourage hospital
management to support the implementation of these perform-
ance measures in their endoscopy services. We think that in an
era where general hospital accreditation is becoming more and
more important, hospital administrations will be more inclined
to support such actions. Moreover, we owe it to our patients to
overcome individual or financial barriers to ensure that endos-
copy services are of the highest quality and to set research priori-
ties to gather data that will inform the next generation of per-
formance measures.
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Appendix 1 Number of procedures that need to be used when auditing a performance measure to obtain an ac-
curate estimate for performance
!

Threshold P 1-P n SE Lower 95% CI Higher 95% CI

0.85 0.85 0.15 100 0.03571 0.78 0.92

0.85 0.85 0.15 200 0.02525 0.80 0.90

0.85 0.85 0.15 250 0.02258 0.81 0.89

0.85 0.85 0.15 300 0.02062 0.81 0.89

0.85 0.85 0.15 400 0.01785 0.82 0.88

0.85 0.85 0.15 500 0.01597 0.82 0.88

0.85 0.85 0.15 1000 0.01129 0.83 0.87

0.90 0.9 0.1 100 0.03000 0.84 0.96

0.90 0.9 0.1 200 0.02121 0.86 0.94

0.90 0.9 0.1 250 0.01897 0.86 0.94

0.90 0.9 0.1 300 0.01732 0.87 0.93

0.90 0.9 0.1 400 0.01500 0.87 0.93

0.90 0.9 0.1 500 0.01342 0.87 0.93

0.90 0.9 0.1 1000 0.00949 0.88 0.92

0.95 0.95 0.05 100 0.02179 0.91 0.99

0.95 0.95 0.05 200 0.01541 0.92 0.98

0.95 0.95 0.05 250 0.01378 0.92 0.98

0.95 0.95 0.05 300 0.01258 0.93 0.97

0.95 0.95 0.05 400 0.01090 0.93 0.97

0.95 0.95 0.05 500 0.00975 0.93 0.97

0.95 0.95 0.05 1000 0.00689 0.94 0.96

SE, standard error. For performance measures with a threshold of 85%, the number is 250; for performance measures with a threshold of 90% or 95%, the number is 300.
Furthermore, as indicated in the table, the additional benefit in terms of narrowing of the 95% confidence interval (CI) is negligible for bigger sample sizes. The most significant gain
in accuracy is achieved by increasing the sample from 100 to 200.
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Patients Intervention Comparison Outcome

1 Patients undergoing UGI endos-
copy

Time spent in the stomach None Higher overall diagnostic yield in
the stomach

2 Patients undergoing UGI endos-
copy

Time spent in the stomach None Higher overall diagnostic yield in
the stomach

3 Patients undergoing UGI endos-
copy

Visualizing a specific structure/
disease

Not visualizing a specific
structure/disease

Higher overall diagnostic yield in
the stomach

4 Patients undergoing UGI endos-
copy

Picture of anatomical landmarks No picture documentation Higher overall diagnostic yield

5 Patients undergoing UGI endos-
copy

Picture of abnormal findings No picture documentation Higher overall diagnostic yield

6 Patients with reflux undergoing
UGI endoscopy

Endoscopy report documenting
Z line morphology

Endoscopy report not document-
ing Z line morphology

Higher diagnostic accuracy to
diagnose reflux esophagitis

7 Patients with reflux undergoing
UGI endoscopy

Documentation of Los Angeles
classification

No documentation of Los Angeles
classification

Diagnosis of erosive esophagitis

8 Patients undergoing UGI endos-
copy

Standardized reporting system No standardized reporting system Higher overall diagnostic yield

9 Patients undergoing Barrett's
surveillance endoscopy

Classification as per Prague
criteria

No mention of Prague criteria Accurate diagnosis of Barrett's

10 Patients with Barrett's and visible
lesions

Reporting on visible lesions
according to the Paris classifi-
cation

No mention of visible lesion
morphology and location

Accurate documentation of
visible lesions in Barrett's/Better
communication among physi-
cians

11 Patients with Barrett's and visible
lesions

Reporting on visible lesions ac-
cording to the Paris classification

No mention of visible lesion
morphology and location

Higher diagnostic yield for
Barrett’s dysplasia.

12 Patients with a history of squa-
mous cell ear, nose and throat
tumors, treated with curative in-
tent, referred for screening chro-
moendoscopy for squamous dys-
plasia or cancer with a visible
lesion

Systematic use of standardized
reporting of lesions found ac-
cording to the Paris classification

No systematic report Need to repeat the endoscopy for
accurate diagnosis

13 Patients referred for gastroscopy Systematic standardized report-
ing of visible lesions according to
Paris classification

No systematic standardized
reporting of visible lesions

Increased detection of intestinal
metaplasia, dysplasia and gastric
cancer

14 Barrett's patients undergoing
surveillance endoscopy

Measuring the Barrett's inspec-
tion time

No measurement of inspection
time

Increased dysplasia detection

15 Patients with a history of squa-
mous cell ear, nose and throat
tumors, treated with curative
intent, referred for screening for
squamous dysplasia or cancer

Screen by chromoendoscopy with
Lugol

No screening with chromoendos-
copy

Increased detection of squamous
dysplasia and cancer in the
esophagus

16 Barrett's patients undergoing
surveillance endoscopy

Systematic biopsy as per Seattle
protocol

Non-systematic biopsy protocol
followed

Early detection of neoplasia

17 Barrett's patients undergoing
surveillance endoscopy

Systematic biopsy as per Seattle
protocol

Non-systematic biopsy protocol
followed

Decreased mortality from adeno-
carcinoma of the esophagus

18 Barrett's patients undergoing
surveillance endoscopy

Systematic biopsy as per Seattle
protocol

Non-systematic biopsy protocol
followed

Detection of dysplasia or cancer at
an early stage (could be searched
as “need for esophagectomy” or
treatment by “endoscopic resec-
tion” or “radiofrequency abla-
tion”)

19 Patients referred for gastroscopy Systematic biopsies of antrum,
corpus, and angulus

No systematic biopsies Increased detection of intestinal
metaplasia, dysplasia, and gastric
cancer

20 Patients with a benign or malig-
nant stricture in the esophagus
(achalasia excluded)

Savary dilation None Percentage of patients with
perforation

21 Patients with a benign or malig-
nant stricture in the esophagus
(achalasia excluded)

Savary dilation None Percentage of patients with
bleeding

22 Patients with a benign or malig-
nant stricture in the esophagus
(achalasia excluded)

Pneumatic dilation None Percentage of patients with
perforation

Appendix 2 The list of specific PICOs that were used for the final performance measures.
!
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Patients Intervention Comparison Outcome

23 Patients with a benign or malig-
nant stricture in the esophagus
(achalasia excluded)

Pneumatic dilation None Percentage of patients with
bleeding

24 Patients with a benign or malig-
nant lesion in the esophagus,
stomach, or duodenum (SCC,
HGD, LGD, adenoma, papilloma,
stomach cancer, adenocarcino-
ma)

Endoscopic resection (EMR or
polypectomy in esophagus,
stomach or duodenum)

None Percentage of patients with
perforation

25 Patients with a benign or malig-
nant lesion in the esophagus,
stomach, or duodenum (SCC,
HGD, LGD, adenoma, papilloma,
stomach cancer, adenocarcino-
ma)

Endoscopic resection (EMR or
polypectomy in esophagus,
stomach, or duodenum)

None Percentage of patients with
bleeding

26 Patients undergoing Barrett's
surveillance endoscopy

UGI endoscopy with dysplasia in
biopsy

UGI endoscopy without dysplasia
in biopsy

Percentage of patients diagnosed
with HGD

UGI, upper gastrointestinal endoscopy; SCC, squamous cell cancer; HGD, high grade dysplasia; LGD, low grade dysplasia; EMR, endoscopic mucosal resection.
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