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Background: Practice variation is likely to have an important impact on the effectiveness of endoscopy.
Performing regular quality audits allows identification of potential underperformance and consequently
can result in significant improvement in endoscopy quality. An annual audit was conducted in a commu-
nity hospital in Egypt.
Aim: The aim of the study was to determine if practice and performance of endoscopy is influenced by a
consistent audit process by looking for improvement in completeness of procedures over a 10-year
period.
Patients and methods: A total of 3736 consecutive procedures were prospectively assessed between years
2004 and 2014.
Results: The completion rates improved consistently. Esophagogastroduodenoscopy (EGD) completion
rate was 99.9% in 2004–2008 and 99% in 2009–2013 (P = 0.5). Initial hemostasis of EGD-
gastrointestinal bleed increased from 82% in 2004–2008 to 86% in 2009–2013 (P = 0.04). Adequate bowel
cleansing increased from 60% in 2004–2008 to 67% in 2009–2013 (P = 0.13). Crude completion rates
increased from 66% in 2004–2008 to 79% in 2009–2013 (P = 0.007). Adjusted completion rates increased
from 80% in 2004–2008 to 95% in 2009–2013 (P = 0.0001). Ileoscopy rates in patients with chronic diar-
rhea increased from 79% in 2004–2008 to 97% in 2009–2013 (P = 0.01). Endoscopic polypectomy rates
increased from 65% in 2004–2008 to 94% in 2009–2013 (P = 0.0004). Complete polyp removal rates
increased from 77% in 2004–2008 to 87% in 2009–2013 (P = 0.19). Complete polyp retrieval rates
increased from 85% in 2004–2008 to 89% in 2009–2013 (P = 0.34).
Conclusion: Continuous audit over 10 years can enhance endoscopy performance, improve the quality of
endoscopic procedures and lead to better outcomes.
� 2017 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Over the last four decades, gastrointestinal endoscopy has
become of paramount importance to diagnose, treat, and prevent
diseases of the digestive tract. Over past decade there has been
an increasing interest in quality issues in endoscopy in order to
ensure that high-quality endoscopic procedures are performed in
all cases. Practice variation however is likely to have an important
impact on the effectiveness of endoscopy and can impair the deliv-
ery of high-quality endoscopic procedures. The American Society of
Gastrointestinal Endoscopy (ASGE) and the British Society of Gas-
troenterology (BSG) have each published quality indicators in
endoscopy that were updated in 2015.1–4 Selected performance
targets were recommended for each quality indicator to serve as
specific goals for measuring quality improvement.1–4 The European
Society of Gastrointestinal Endoscopy (ESGE) has published a short
list of key performance measures for lower gastrointestinal endo-
scopy in 2017.5 ESGE recommended that endoscopy services across
Europe adopt key performance measures for lower gastrointestinal
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endoscopy for measurement and evaluation in daily practice at a
center and endoscopist level.5

Having a guideline does not result in improved health outcomes
per se; in order to improve quality, it is essential to implement
guidance and measure performance. Performing regular quality
audits allows identification of potential underperformance, which
provides an opportunity for discussion and support for the endo-
scopist.6 It is recommended that all units develop mechanisms
for audit and feedback of endoscopists’ performance using quality
markers. In addition, standards should be set with clear strategies
on how to manage the performance of those who fall below the
agreed standards, such as further training and mentoring.6 There
is clear evidence that implementing the above measures, along
with additional measures such as structured training programs,
can result in significant improvement in endoscopy quality. For
example, in the United Kingdom, following a decade of quality
improvement initiatives, cecal intubation rate improved nationally
from 76.9% to 92.3%.7 However despite the dramatic overall
improvement, there was still unacceptable variation in quality,
and more work is required.7

Endoscopy units need to be sure that they are delivering high
quality endoscopy at levels consistent with recognized standards.8

It is therefore important to determine if endoscopists are achieving
these standards by measuring key performance indicators.8 The
audit process is one tool for evaluating performance and producing
local service improvement. Providing feedback to endoscopists on
various parameters of endoscopy may serve to enhance perfor-
mance. However, audit is often collected in an ad hoc manner
and may not be consistent over a long period.7 There is limited data
on trends for key performance indicators and it remains uncertain
whether the audit process enhances quality over time.7

Completeness of procedure is one of the quality domains used
as a performance measure of endoscopy.5 Completeness of proce-
dure has been found to be highly variable between endoscopists
especially in colonoscopy.6 There is evidence in the medical litera-
ture to support a disparity in colonoscopy performance with
respect to cecal intubation rates.9 Cecal intubation is one of the
main goals of colonoscopy; however, complete colonoscopy rates
vary considerably.10 Incomplete colonoscopies pose a clinical con-
cern because management strategies to assess patients with
incomplete colonoscopies vary.10

Bolak Eldakror Hospital is a secondary-care governmental hos-
pital in Giza, Egypt. Esophagogastroduodenoscopy (EGD) and colo-
noscopy are performed. An endoscopy quality-assurance program
was instituted in 2003 when quality indicators developed by the
ASGE and BSG were implemented.11 Initially it involved setting
standards of practice and designing an approved training program.
An annual audit was conducted to monitor performance. The aim
of the study was to determine if practice and performance of endo-
scopy is influenced by a consistent audit process by looking for
improvement in completeness of procedures over a 10-year period.
2. Patients and methods

The study was performed in Bolak Eldakror hospital which is a
secondary-care governmental hospital in Giza, Egypt. The endo-
scopy unit is staffed with three endoscopists, one secretary and
four nurses.

Completeness of endoscopic procedures was evaluated over a
10 year-period between January 2004 and January 2014. Com-
pleteness of procedure was measured through assessment of tech-
nical and therapeutic outcomes of endoscopy.12 Technical aspects
of the procedure include completion of the examination and ther-
apeutic maneuvers.1 Criteria of completion were identified. EGD
was defined as complete if gastric retroflexion and visualization
of the second part of the duodenum were performed. Patients with
esophageal stenosis, gastric obstruction or incomplete examina-
tion due presence of blood were excluded. The agreed standard
for EGD completion rate is �95% of all cases.1,3 Hemostasis of
EGD bleeding was attempted at the time of initial endoscopy. Once
an intervention has been undertaken, the procedure was consid-
ered successful if bleeding stopped and there was no recurrent
bleeding within five days of intervention. In many prospective ser-
ies that have evaluated different modalities for managing actively
bleeding upper gastrointestinal lesions, immediate hemostasis
rates from 90% to 100% have been achieved.1,3 At present, there
are no currently accepted standards of hemostasis attainment in
community practice from which to assign an evidenced-based per-
formance target.1,3 All patients undergoing colonoscopy were pre-
scribed a standard bowel preparation consisting of a low residue
diet for 48 h, with clear fluids only for the last 24 h, and a purgative
(caster oil) to be taken for the last 12 h before the procedure. An
enema was given twice at night and immediately before the proce-
dure. The quality of bowel preparation was graded as excellent
(completely clear), good (clear liquid aspirable stool), fair (semiso-
lid debris, adhering to the colonic mucosa and not allowing ade-
quate vision of the whole mucosa), or poor (solid stool, not
allowing adequate progression of the endoscope and leading to
subsequent termination of the procedure).1 The quality of bowel
preparation was graded as: ‘excellent’ or ‘good’ for adequate bowel
preparation, and ‘fair’ or ‘poor’ for inadequate bowel preparation.13

The agreed standard for adequate bowel preparation is �85% in the
United States and �90% in Europe and United Kingdom.1–5 Colono-
scopy was defined as complete if the cecum was reached. Adjusted
completion rate was calculated by excluding factors beyond the
endoscopists‘ control and cecal intubation based on reliable land-
marks only. The agreed standard for colonoscopy completion rate
is �90% overall.1–5 Ileal intubation was systematically attempted
in all patients with chronic diarrhea. Patients with bloody diarrhea
and non-bloody diarrhea were included. Procedures with unavoid-
able and avoidable failures to reach cecum were excluded. The
agreed standard for ileal intubation in patients with chronic diar-
rhea is �70%.14 Polypectomy was routinely performed for all
polyps identified with a retrieval of all removed polyps for histo-
logical analysis. The agreed standard for complete polypectomy
of pedunculated polyps and sessile polyps less than 2 cm is �80%
and for polyp recovery �90%.1–5

The first audit conducted on the completeness of endoscopic
procedures was performed in 2003 and was retrospective. EGD
completion rate was 86% but endoscopic therapy in patients with
EGD-gastrointestinal bleed was not documented. The quality of
colon preparation was not documented either. The crude comple-
tion rate was 50% and the adjusted completion rate were not doc-
umented nor the ileal intubation in patients with chronic diarrhea.
Polypectomy was performed in 50% of patients with detected
polyps but the completeness of removal and retrieval of the polyps
were not recorded. The audit generally showed a lack of documen-
tation of procedures completion and suboptimal performance in
those that were documented.

In view of these deficiencies, a second prospective audit was
designed. Procedure completionwasmonitored anddocumentation
was regularly checked. A database was created for all procedures
performed. A standardized data collection form (sheet) was com-
pleted after the procedure by each operator. Recorded information
for each procedure included completion of procedure, criteria of
completion,main reasons for incompletion and futuremanagement
plan. Data were entered by the secretary. Microsoft Excel was used
for storage and analysis of the data. Recorded data included EGD
completion, identification of the bleeding lesion, description of
bleeding stigmata, method of endoscopic hemostasis if any, success
of endoscopic therapy, adequacy of bowel preparation, colonoscopy



Table 2
The EGD completion rates among studied years.

2004–2008 2009–2013

Successful EGD completion, No. (%) 1610 (99.88%) 1653 (98.98%)
Unsuccessful EGD completion, No. (%) 2 (0.12%) 17 (1.02%)
Total 1612 (100%) 1670 (100%)

Z = 0.000 P = 0.50 not significant.

Table 3
The initial hemostasis rates following endoscopic therapy of EGD-gastrointestinal
bleed among studied years.

2004–2008 2009–2013

Successful initial hemostasis, No. (%) 363 (81.57%) 601 (86.23%)
Unsuccessful initial hemostasis, No. (%) 82 (18.43%) 96 (13.77%)
Total 445 (100%) 697 (100%)

Z = �1.662 P = 0.0482 significant.

Table 4
The colonoscopy volume per year.

Colonoscopy volume Chronic diarrhea Procedures with polyps

2004 29 (6.39%) 3 (4.17%) 7 (5.93%)
2005 42 (9.25%) 11 (15.28%) 5 (4.24%)
2006 18 (3.96%) 7 (9.72%) 3 (2.54%)
2007 28 (6.17%) 7 (9.72%) 2 (1.69%)
2008 20 (4.41%) 10 (13.89%) 3 (2.54%)
2009 31 (6.83%) 11 (15.28%) 7 (5.93%)
2010 65 (14.32%) 2 (2.78%) 31 (26.27%)
2011 75 (16.52%) 8 (11.11%) 18 (15.25%)
2012 63 (13.88%) 6 (8.33%) 21 (17.80%)
2013 83 (18.28%) 7 (9.72%) 21 (17.80%)
Total 454 (100%) 72 (100%) 118 (100%)

Table 5
The quality of bowel preparation among studied years.

2004–2008 2009–2013

Adequate bowel cleansing, No. (%) 82 (59.85%) 213 (67.19%)
Inadequate bowel cleansing, No. (%) 55 (40.15%) 104 (32.81%)
Total 137 (100%) 317 (100%)

Z = �1.130 P = 0.1324 not significant.

Table 6
The crude completion rates among studied years.

2004–2008 2009–2013

Successful crude cecal intubation, No. (%) 91 (66.42%) 251 (79.18%)
Unsuccessful crude cecal intubation, No. (%) 46 (33.58%) 66 (20.82%)
Total 137 (100%) 317 (100%)

Z = �2.472 P = 0.0067 significant.
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completion, ileal intubation in patients with chronic diarrhea,
polypectomy in patients with detected polyps, completeness of
removal and retrieval of resected polyps. Data was collected and
evaluated. An annual audit was conducted to monitor performance.
The results of the auditswere presented to the team for information,
analysis and identification of observed deviations. Corrective mea-
sureswere implemented for any deviation from standards or subop-
timal performance. Poor performance endoscopists were retrained
or attended training courses. A total of 3736 consecutive procedures
were prospectively assessed over a 10 year-period between January
2004 and January 2014.

Statistical Analysis: Data entry, tabulation and figure presenta-
tion were done using Microsoft Excel sheet. Descriptive data pre-
sented as percentages and was performed to detect the
differences between two categorical groups. Analyses were done
usingMicrostate statistical program, t proportion (tp) and Z scoring
was used to estimate differences between percentage values,
P value was considered significant if it is <0.05.

3. Results

Audit data of completeness of 3282 EGD performed between
2004 and 2014 was assessed (Table 1). EGD completion rates ran-
ged from 98.86% to 100%. EGD completion rate was 99.9% in years
2004–2008 and 99% in years 2009–2013 with no statistical signif-
icant difference (P = 0.5) (Table 2). One thousand one hundred and
forty-three patients with acute upper gastrointestinal bleeding
received endoscopic therapy at the time of initial endoscopy
(Table 1). One thousand one hundred and thirty-three patients
(99%) had endoscopically diagnosed bleeding varices and 10 (1%)
had peptic ulcer and a visible vessel or active bleeding. Initial
hemostasis following endoscopic therapy increased significantly
(P = 0.04) from 82% in years 2004–2008 to 86% in years 2009–
2013 (Table 3). Audit data of completeness of 454 colonoscopies
performed between 2004 and 2014 was assessed (Table 4). Ade-
quate bowel cleansing increased from 60% in years 2004–2008 to
67% in years 2009–2013 with no statistical significant difference
(P = 0.13) (Table 5). Crude completion rates increased significantly
(P = 0.007) from 66% in years 2004–2008 to 79% in years 2009–
2013 (Table 6). Adjusted completion rates increased significantly
(P = 0.0001) from 80% in years 2004–2008 to 95% in years 2009–
2013 (Table 7). Seventy-two patients had chronic diarrhea
(Table 4). Ileoscopy rates in patients with chronic diarrhea
increased significantly (P = 0.01) from 79% in years 2004–2008 to
97% in years 2009–2013 (Table 8). Polyps were detected in one
hundred and eighteen patients during colonoscopy (Table 4).
Detected polyps were pedunculated or sessile and were <2 cm.
Endoscopic polypectomy rates in patients with detected polyps
increased significantly (P = 0.0004) from 65% in years 2004–2008
to 94% in years 2009–2013 (Table 9). Percentage of procedures in
Table 1
The EGD volume per year.

EGD volume EGD bleeding lesions received endoscopic therapy

2004 246 (7.50%) 16 (1.40%)
2005 308 (9.38%) 44 (3.85%)
2006 371 (11.30%) 89 (7.79%)
2007 329 (10.02%) 131 (11.46%)
2008 358 (10.91%) 165 (14.44%)
2009 411 (12.52%) 197 (17.24%)
2010 367 (11.18%) 228 (19.95%)
2011 316 (9.63%) 253 (22.13%)
2012 313 (9.54%) 13 (1.14%)
2013 263 (8.01%) 6 (0.52%)
Total 3282 (100%) 1143 (100%)

Table 7
The adjusted completion rates among studied years.

2004–2008 2009–2013

Successful adjusted cecal intubation, No. (%) 84 (80.00%) 248 (94.66%)
Unsuccessful adjusted cecal intubation, No. (%) 21 (20.00%) 14 (5.34%)
Total 105 (100%) 262 (100%)

Z = �4.195 P = 0.0001 significant.
which polyps were judged completely removed increased from
77% in years 2004–2008 to 87% in years 2009–2013 with no statis-
tical significant difference (P = 0.19) (Table 10). Polyp retrieval of



Table 11
The polyp retrieval rates among studied years.

2004–2008 2009–2013

Polyp retrieval of �90% of all
removed polyps, No. (%)

11 (84.62%) 82 (89.13%)

Polyp retrieval of <90% of all
removed polyps, No. (%)

2 (15.38%) 10 (10.87%)

Total 13 (100%) 92 (100%)

Z = �0.391 P = 0.347 not significant.
Total number of patients with removed polyps = 105.

Table 9
The Endoscopic polypectomy rates in patients with detected polyps among studied
years.

2004–2008 2009–2013

Polypectomy was performed, No. (%) 13 (65.00%) 92 (93.88%)
Polypectomy was not performed, No. (%) 7 (35.00%) 6 (6.12%)
Total 20 (100%) 98 (100%)

Z = �3.324 P = 0.0004 significant.

Table 8
The ileoscopy rates in patients with chronic diarrhea among studied years.

2004–2008 2009–2013

Successful ileal intubation, No. (%) 30 (78.95%) 33 (97.06%)
Unsuccessful ileal intubation, No. (%) 8 (21.05%) 1 (2.94%)
Total 38 (100%) 34 (100%)

Z = �2.231 P = 0.0129 significant.

Table 10
The complete polyp removal rates among studied years.

2004–2008 2009–2013

All polyps were removed, No. (%) 10 (76.72%) 80 (86.96%)
Not all polyps were removed, No. (%) 3 (23.08%) 12 (13.04%)
Total 13 (100%) 92 (100%)

Z = �0.856 P = 0.195 not significant.
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�90% of all removed polyps increased from 85% in years 2004–
2008 to 89% in years 2009–2013 with no statistical significant dif-
ference (P = 0.34) (Table 11).

The initial hemostasis rates after endoscopic therapy, quality of
bowel preparation, crude completion rates, adjusted completion
rates, ileoscopy rates in patients with chronic diarrhea, polypec-
tomy rates, complete polyp removal rates and complete polyp
retrieval rates among years studied are shown in Figs. 1–7.
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Fig. 1. Initial hemostasis rates after endoscopic therapy
4. Discussion

Prospective audit is a standard technique that provides a snap-
shot of performance.15 The audit process can drive performance
improvement. The simple act of monitoring a service will improve
performance (the Hawthorne Effect).6 Once standards have been
achieved it is necessary to continue to audit. Audits are intended
to improve standards and make practitioners aware of need for
continual improvement.15 Regular feedback is also an important
aspect of improvement because providing feedback to practition-
ers serves to enhance performance.8

An annual audit was conducted in a community hospital in
Egypt Completeness of procedures was continuously monitored
with regular feedback to endoscopists. The aim of the study is to
determine if practice and performance of endoscopy was influ-
enced by a consistent audit process by looking for improvement
in completeness of procedures over a 10-year period.

High EGD completion rates were achieved over the audit period
99.9% in 2004–2008 and 99% in 2009–2013. Davies et al. reported
an EGD completion rate of 94.7%.16 A protocol for management of
upper gastrointestinal bleeding was designed to be within the
available resources of the hospital and all patients presenting with
acute upper gastrointestinal bleeding have been assessed and
managed by this since 2004.17,18 The effectiveness of endoscopic
therapy was monitored. Permanent hemostasis at the first endo-
scopic intervention increased significantly from 82% in 2004–
2008 to 86% in 2009–2013. Zaltman et al. reported permanent
hemostasis in 86% of patients with upper gastrointestinal bleeding
at the first endoscopic intervention.19 Variceal bleeding occurred in
20.45% of patients in the study by Zaltman et al. but in 99% of our
patients, a result of the high rate of underlying liver disease in our
community. Variceal bleeding is associated with significant mor-
bidity and mortality.20 Although overall survival has improved
over the past 40 years, mortality is still closely related to failure
to control bleeding or early re-bleeding.20 Current endoscopic ther-
apies are able to stop bleeding in nearly 90% of patients with acute
variceal bleeding.21,22 Bambha et al. and Fallatah et al. reported
successful hemostasis in 84% and 90% in patients with variceal
bleeding respectively.23,24 Our EGD completion rates met the
accepted standards.

Poor quality colonoscopy is associated with increased interval
cancer rates.25 Interval and missed colorectal cancers result from
a variety of causes that include incomplete bowel cleaning and
incomplete colonoscopy.26 In our hospital caster oil and repeated
enemas were used for purgation because polyethylene glycol elec-
trolyte solution and phosphate solutions were not available. Ade-
quate bowel cleansing was only 60% in 2004–2008. Poor
preparation was, we felt, due to the type of preparation used, lack
2009 2010 2011 2012 2013

of EGD-gastrointestinal bleed over studied years.
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Fig. 4. Ileoscopy rates in patients with chronic diarrhea over studied years.
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of compliance with instructions, and non-cooperation. We tried to
improve the quality of bowel preparation by adding magnesium
citrate (12 sachets twice daily on the previous day of the proce-
dure), more time was spent with the patient to explain the impor-
tance of taking the preparation and following instructions in order
to improve bowel preparation. Frail patients were admitted to the
ward for bowel preparation. These measures were unsuccessful.
Adequate bowel cleansing increased to only 67% in years 2009–
2013 with no statistical significant difference. The quality of prepa-
ration would be improved by the use of modern proprietary formu-
lations using polyethylene glycol with split dosing. Polyethylene
glycol preparations became available in the hospital in 2014. The
reported rate of inadequate bowel preparations ranges from 5%
to 60%, with most studies citing around 25%.27–29 Inadequate
bowel preparation was the most common reason for incomplete
colonoscopy, accounting for nearly 25% of failed colonoscopies, in
a 5-year complete audit of colonoscopy practice in a teaching hos-
pital in the United Kingdom.30 Never the less, crude colonoscopy
completion rates did increase significantly from 66% in 2004–
2008 to 79% in 2009–2013 and adjusted completion rates from
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Fig. 5. Endoscopic polypectomy rates in patients with detected polyps over studied years.
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Fig. 7. Polyp retrieval rates, with retrieval of �90% of all removed polyps, over studied years.
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80% in 2004–2008 to 95% in 2009–2013. Published colonoscopy-
completion rates vary substantially ranging from 76% to 99%.31

Lower colonoscopy completion rates of 54% and 57% have been
also reported.31,32 The value of audit as a tool for improving colo-
noscopy completion rates was demonstrated in a study by Bassi
et al. where the completion rate improved from 75% to 89% in a
colonoscopy audit in a large teaching hospital.33 Routine ileoscopy
is important in patients with chronic diarrhea and one of the major
indications for terminal ileum intubation is to identify Crohn’s dis-
ease.14 Terminal ileum intubation led to a positive diagnosis in 18%
of patients with chronic diarrhea and increased to 36% in patients
in whom a diagnosis of inflammatory bowel disease was sus-
pected.14 In our study ileoscopy rates in patients with chronic diar-
rhea increased significantly from 79% in 2004–2008 to 97% in
2009–2013. Terminal ileum intubation rates are variable with sig-
nificant practice variation in the United States where an analysis of
national endoscopic database showed it to be 28% in patients with
chronic diarrhea.34 Higher terminal ileum intubation was reported
in other papers, 53.7% of patients with chronic non-bloody diar-
rhea and 79% to 95.5%.35,36 Successful polypectomy is crucial in
colonoscopy, because incomplete resection is associated with the
risk of interval colon cancer.37 Incomplete polypectomy is consid-
ered the cause for up to 25% of interval colon cancers.5 Polypec-
tomy rates in our study increased from 65% in 2004–2008 to 94%
in 2009–2013. Complete polyp removal rates also increased from
77% to 87% and polyp retrieval from 85% to 89% but with no statis-
tical significant difference in either. Incomplete resection of polyps
5–20 mm in size, varies between 6.5% and 22.7% among endo-
scopists.5 Fewer than 5% of resected polyps were not recovered
in the United States and fewer than 10% in the United Kingdom.7,38

A nationwide colonoscopy audit in the United Kingdom in 2011
showed that 92.3% of resected polyps were retrieved.7 Apart from
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bowel cleansing and crude completion rates, our colonoscopy com-
pletion rates met accepted standards. Improved crude completion
rates could be achieved if we can correct reversible reasons for
incomplete colonoscopy, mainly poor bowel cleansing.

There were important changes in practice and performance
over the 10-year time period in our unit, completion rates
improved consistently over the audit period so that high comple-
tion rates were achieved compared to published results. However,
further improvements are possible if we can ensure optimal bowel
preparation (�85% target) and improve the crude completion rate
(�90% target).

Monitoring and regular feedback led to an increase in comple-
tion of endoscopies. The regular feedback to the endoscopists
was an important aspect of the improvement, collecting, sharing
and displaying data to the endoscopy team encouraged them to
modify their performance in response to their awareness of being
observed, they worked together towards a common goal and
shared in their success. The improvement in performance may be
a result of the audit process but other factors including general
learning effects and the results of training, attendance at work-
shops and courses cannot be excluded.

This is the first study to date performed in a community hospi-
tal in Egypt. The gastroenterologists of the unit are representative
of the ‘average gastroenterology specialist’ and may be representa-
tive of gastroenterologists across the nation. Our study findings
provide evidence that quality monitoring in endoscopy can be
applied in routine practice and they confirm the value of audit as
a tool for improving endoscopy performance through improving
completion rates. Continuous audit over 10 years can enhance
endoscopy performance, improve the quality of endoscopic proce-
dures and lead to better outcomes.

There are several limitations to this study that deserve mention.
First, this is a single center study using self-reported endoscopy
completion rates. Secondly, the data was obtained from an audit
process rather than from a research project. Thirdly, recording
and collecting data was time consuming and data recorded needed
to be achievable within standard working practice.

Endoscopy has become enormously popular throughout the
world because of its proven value in the diagnosis and treatment
of digestive diseases. One problem is that the benefits are maxi-
mized only when procedures are performed at an optimal level
of quality, which is not always the case.39 Quality evaluation in
the health care system is at present optional; but sooner or later
it will become mandatory. Practice audit permits the evaluation
of clinical practice to facilitate improvements in clinical care.40

Funding

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

Conflict of interest

None.
Ethical approval: Not needed.
Patient consent: Not needed.
References

1. Bjorkman DJ, Popp JW. Measuring the quality of endoscopy. Gastrointest Endosc.
2006;63(Suppl):S1–S2.

2. Valori R. Quality and safety indicators for endoscopy; 2007. Internet. Available
from: http://www.bsg.org.uk/attachments/170_bsg_grs_indic07.pdf.

3. Rizk MK, Sawhney MS, Cohen J, et al.. Quality indicators for all GI endoscopic
procedures. Gastrointest Endosc. 2015;81:3–16.

4. Rees CJ, Gibson ST, Rutter MD, Baragwanath P, Pullan R, Feeney M et al. UK Key
performance indicators and quality assurance standards for colonoscopy; 2013.
Internet. Available from: http://www.bsg.org.uk/images/stories/docs/clinical/
guidance/uk_kpi_qa_standards_for_colonoscopy.pdf.

5. Kaminski M, Thomas-Gibson S, Bugajski M, et al.. Performance measures for
lower gastrointestinal endoscopy: a European Society of Gastrointestinal
Endoscopy (ESGE) Quality Improvement Initiative. Endoscopy. 2017;49:378–397.

6. Rutter MD, Rees CR. Quality in gastrointestinal endoscopy. Endoscopy.
2014;46:526–528.

7. Gavin DR, Valori RM, Anderson JT, Donnelly MT, Williams JG, Swarbrick ET. The
national colonoscopy audit: a nationwide wide assessment of the quality and
safety of colonoscopy in the UK. Gut. 2013;62:242–249.

8. Fraser A, Gamble G, Rose T, Dunn J. Colonoscopy audit over 10 years—what can
be learnt? J N Z Med Assoc. 2013;126:25–35.

9. Sanchez W, Harewood GC, Petersen BT. Evaluation of diagnostic yield in relation
to procedure time on screening or surveillance colonoscopy. Am J Gastroenterol.
2004;99:1941–1945.

10. Brahmania M, Park J, Svarta S, Tong J, Kwok R, Enns R. Incomplete colonoscopy:
maximizing completion rates of gastroenterologists. Can J Gastroenterol.
2012;26:589–592.

11. Gado A, Ebeid B, Axon A. Quality assurance in gastrointestinal endoscopy, an
Egyptian experience. Arab J Gastroenterol. 2016;17:153–158.

12. Gurudu SR, Ramirez FC. Quality metrics in endoscopy. Gastroenterol Hepatol.
2013;9:228–232.

13. Morán Sánchez S, Torrella E, Esteban Delgado P, et al.. Colonoscopy quality
assessment. Rev Esp Enferm Dig. 2009;101:107–112.

14. Thomas PD, Forbes A, Green J, et al.. Guidelines for the investigation of chronic
diarrhoea, 2nd edition. Gut. 2003;52(Suppl V):V1–V15.

15. Roland Valori. A guide to auditing quality and safety items of the endoscopy
global rating scale; 2009. Internet. Available from: http://www.thejag.org.
uk/downloads/Unit%20Resources/A%20guide%20to%20auditing%20quality%
20and%20safety%20items%20of%20the%20Endoscopy%20GRS.pdf.

16. Davies JB, Roy SK. Successful completion of upper gastrointestinal endoscopy: a
retrospective comparative study on patients who had endoscopy with sedation
and without sedation. J Digest Endosc. 2013;4:33–38.

17. Gado A, Ebeid B, Abdelmohsen A, Axon A. Clinical outcome of acute upper
gastrointestinal haemorrhage among patients admitted to a government
hospital in Egypt. Saudi J Gastroenterol. 2012;18:34–39.

18. Gado A, Ebeid B, Abdelmohsen A, Axon A. Predictors of mortality in patients
with acute upper gastrointestinal hemorrhage who underwent endoscopy and
confirmed to have variceal hemorrhage. Alex J Med. 2015;51:295–304.

19. Zaltman C, Souza HSP, Castro MEC, Sobral MFS, Dias PCP, Lemos Jr V. Upper
gastrointestinal bleeding in a Brazilian hospital: a retrospective study of
endoscopic records. Arc Gastroenterol. 2002;39:74–80.

20. McCormick PA, O’Keefe C. Improving prognosis following a first variceal
haemorrhage over four decades. Gut. 2001;49:682–685.

21. Harry R, Wendon J. Management of variceal bleeding. Curr Opin Crit Care.
2002;8:164–170.

22. Sharara A, Rockey D. Gastroesophageal variceal hemorrhage. N Engl J Med.
2001;345:669–681.

23. Bambha K, KimW, Pedersen R, Bida J, Kremers W, Kamath P. Predictors of early
re-bleeding and mortality after acute variceal haemorrhage in patients with
cirrhosis. Gut. 2008;57:814–820.

24. Fallatah H, Nahdi H, Khatabi M, et al.. Variceal hemorrhage: Saudi tertiary
center experience of clinical presentations, complications and mortality. World
J Hepatol. 2012;4:268–273.

25. Kaminski M, Regula J, Kraszewska E, et al.. Quality indicators for colonoscopy
and the risk of interval cancer. N Engl J Med. 2010;362:1795–1803.

26. Faiss S. The missed colorectal cancer problem. Dig Dis. 2011;29(suppl 1):60–63.
27. Kingsley J, Karanth S, Revere FL, Agrawal D. Cost effectiveness of screening

colonoscopy depends on adequate bowel preparation rates – a modeling study.
PLoS ONE. 2016;11:e0167452.

28. Denis B, Weiss AM, Peter A, Bottlaender J, Chiappa B. Quality assurance and
gastrointestinal endoscopy. Gastroenterol Clin Biol. 2004;28:1245–1255.

29. Harewood GC, Sharma VK, de Garmo P. Impact of colonoscopy preparation
quality on detection of suspected colonic neoplasia. Gastrointest Endosc.
2003;58:76–79.

30. Sidhu S, Geraghty J, Karpha I, Wark L, Logan C, Sarkar S. Outcomes following an
initial unsuccessful colonoscopy: a 5-year complete audit of teaching hospital
colonoscopy practice. Gut 2011 Supp; 60:pA201.

31. Romagnuolo J, Enns R, Ponich T, Springer J, Armstrong D, Barkun A. Canadian
credentialing guidelines for colonoscopy. Can J Gastroenterol. 2008;22:17–22.

32. Bowles C, Leicester R, Romaya C, Swarbrick E, Williams CB, Epstein O. A
prospective study of colonoscopy practice in the UK today: are we adequately
prepared for national colorectal screening tomorrow? Gut. 2004;53:277–283.

33. Bassi A, O’Toole P. Improving colonoscopy completion rates: the impact of
audit. Gut 2003 Supplement 1;52:pA6.

34. Harewood GC, Mattek NC, Holub JL, Peters D, Lieberman DA. Variation in
practice of ileal intubation among diverse endoscopy settings: results from a
national endoscopic database. Aliment Pharmacol Ther. 2005;22:571–578.

35. Makkar R, Lopez R, Shen B. Clinical utility of retrograde terminal ileum
intubation in the evaluation of chronic non-bloody diarrhea. J Digest Dis.
2013;14:536–542.

36. Morini S, Lorenzetti R, Stella F, Martini M, Hassan C, Zullo A. Retrograde
ileoscopy in chronic nonbloody diarrhea: a prospective, case-control study. AJG.
2003;98:1512–1515.

37. Hassan C, Repici A. Polypectomy: no training, no cancer prevention! Endosc Int
Open. 2017;5:E198–E200.

http://refhub.elsevier.com/S2090-5068(17)30132-X/h0005
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0005
http://www.bsg.org.uk/attachments/170_bsg_grs_indic07.pdf
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0015
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0015
http://www.bsg.org.uk/images/stories/docs/clinical/guidance/uk_kpi_qa_standards_for_colonoscopy.pdf
http://www.bsg.org.uk/images/stories/docs/clinical/guidance/uk_kpi_qa_standards_for_colonoscopy.pdf
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0025
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0025
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0025
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0030
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0030
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0035
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0035
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0035
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0040
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0040
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0045
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0045
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0045
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0050
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0050
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0050
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0055
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0055
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0060
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0060
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0065
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0065
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0070
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0070
http://www.thejag.org.uk/downloads/Unit%20Resources/A%20guide%20to%20auditing%20quality%20and%20safety%20items%20of%20the%20Endoscopy%20GRS.pdf
http://www.thejag.org.uk/downloads/Unit%20Resources/A%20guide%20to%20auditing%20quality%20and%20safety%20items%20of%20the%20Endoscopy%20GRS.pdf
http://www.thejag.org.uk/downloads/Unit%20Resources/A%20guide%20to%20auditing%20quality%20and%20safety%20items%20of%20the%20Endoscopy%20GRS.pdf
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0080
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0080
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0080
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0085
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0085
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0085
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0090
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0090
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0090
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0095
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0095
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0095
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0100
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0100
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0105
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0105
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0110
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0110
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0115
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0115
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0115
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0120
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0120
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0120
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0125
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0125
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0130
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0135
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0135
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0135
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0140
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0140
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0145
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0145
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0145
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0155
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0155
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0160
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0160
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0160
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0170
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0170
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0170
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0175
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0175
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0175
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0180
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0180
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0180
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0185
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0185


214 A. Gado et al. / Alexandria Journal of Medicine 54 (2018) 207–214
38. Rex D, Bond J, Winawer S, et al.. Quality in the technical performance of
colonoscopy, the continuous quality improvement process for colonoscopy:
recommendations of the US Multi-Society Task Force on Colorectal Cancer. Am J
Gastroenterol. 2002;97:1296.

39. Cotton PB. Quality endoscopists and quality endoscopy units. J Interv
Gastroenterol. 2011;1:83–87.
40. Armstrong D, Hollingworth R, MacIntosh D, et al.. Point-of-care, peer-
comparator colonoscopy practice audit: the Canadian Association of
Gastroenterology Quality Program – endoscopy. Can J Gastroenterol.
2011;25:13–20.

http://refhub.elsevier.com/S2090-5068(17)30132-X/h0190
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0190
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0190
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0190
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0195
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0195
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0200
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0200
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0200
http://refhub.elsevier.com/S2090-5068(17)30132-X/h0200

	Endoscopy audit over 10years in a community hospital in Egypt
	1 Introduction
	2 Patients and methods
	3 Results
	4 Discussion
	ack6
	Funding
	Conflict of interest
	References


