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Background: Appropriate documentation of quality metrics in the endoscopy reports provides evidence that a thorough and

complete examination was performed. The aim of our study was to assess compliance with 3 current quality metrics for

colonoscopy defined by the American Society for Gastrointestinal Endoscopy.

Methods: We retrospectively examined colonoscopy reports from 6 gastroenterologists at Ochsner Medical Center for

appropriate documentation of the quality of the bowel preparation and photodocumentation of the appendiceal orifice and the

ileocecal valve. A performance review and educational session then took place with each physician. Subsequent colonoscopy

reports were evaluated to monitor for improvement.

Results: Bowel preparation documentation was high before and after the educational sessions (97.5% and 97.2%).

Preeducation, the mean photodocumentation rate of the appendiceal orifice was 55% (range, 23%-84%). For the ileocecal valve,

the documentation rate was 32.5% (range, 3%-73%). Posteducation, the mean appendiceal orifice labeling increased to an

average of 91%, with a median change of 28.5% (P¼0.0313). Documentation of the ileocecal valve improved to an average of

73%, a median change of 37.5% (P¼0.0625).

Conclusion: Although reassessment of subsequent reports will be necessary to evaluate the permanence of this intervention,

our evidence suggests that educational sessions can improve the quality and accuracy of documentation of quality metrics

during colonoscopies.
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INTRODUCTION
Multiple quality metrics for endoscopic procedures have

been proposed to ensure high-quality exams are being
performed. In 2006, the American Society for Gastrointes-
tinal Endoscopy (ASGE) published guidelines for colonos-
copies that include documentation of the quality of bowel
preparation, cecal intubation rates, appropriate surveillance
intervals, and adenoma detection rates.1 Studies from other
institutions have evaluated individual practice performance
in accordance with the ASGE guidelines and have suggest-
ed that an educational intervention can result in physician
awareness and improved performance.2,3 The aim of our
study was to assess compliance with 3 current colonoscopy
quality metrics as defined by the ASGE. We performed a
performance review and developed an educational session
with a plan to reassess the data at a later date and achieve
100% compliance among our physicians for these 3
colonoscopy quality metrics.

METHODS
Institutional review board clearance was obtained for this

study. Selecting a random starting date in 2012, we used

the electronic endoscopic documentation software ProVa-
tion MD (Wolters Kluwer) to retrospectively examine 100
sequential colonoscopy reports for each of our 6 gastroen-
terologists at Ochsner Medical Center in New Orleans. From
these colonoscopy reports, we assessed the baseline
documentation for 3 of the 15 ASGE quality metrics in
colonoscopy: description of the quality of bowel prepara-
tion, photodocumentation of the appendiceal orifice (Figure
1), and photodocumentation of the ileocecal valve (Figure
2).4 We chose these 3 quality metrics to focus on the
intraprocedural markers of quality that affect the adenoma
detection rate.5-7 Diagnostic, screening, and surveillance
colonoscopies were included; however, poor or inade-
quately prepped colonoscopies were excluded. Patients
with a history of colonic surgeries, with abnormal anatomy,
or with resected segments of colon were also excluded from
this study.

We shared the results with our 6 gastroenterologists and
implemented a face-to-face, individualized education ses-
sion, emphasizing the need for documentation of the quality
of bowel preparation and proper photodocumentation of the
appendiceal orifice and the ileocecal valve for colonoscopy
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reports. We reviewed each physician’s deficiencies accord-
ing to the ASGE guidelines and instructed each gastroen-
terologist on methods for improvement.

After 5 months, without notice, we collected the same 3
colonoscopy quality metrics from 100 more colonoscopy
reports for each of the 6 gastroenterologists. Following our
second collection, we discussed the final results with the 6
gastroenterologists in our departmental meeting.

Collecting 100 observations before the intervention and
100 subsequent observations after the intervention per
endoscopist provided >80% power to detect a difference of
at least 15%. Our statistical analysis involved calculating the
median values for the changes in data points and
conducting nonparametric signed-rank tests to obtain P
values. A P value <0.05 was used to determine statistical
significance.

RESULTS
At baseline, the endoscopists recorded the quality of

bowel preparation 97.5% of the time. The mean photo-
documentation rate of the appendiceal orifice with correct
labeling among the endoscopists was 55%, ranging from
23%-84%. The mean ileocecal valve photodocumentation
rate with correct labeling was 32.5% among the endosco-
pists, ranging from 3%-73%. After the one-on-one educa-
tional sessions, documentation of the quality of bowel
preparation remained high at 97.2% (Figure 3). Improve-
ment in documentation of the appendiceal orifice with
correct labeling increased to a mean of 91% (Figure 4), with
a median change of 28.5% (P¼0.0313). Documentation of
the ileocecal valve with correct labeling improved to a mean
of 73% (Figure 5), with a median change of 37.5%
(P¼0.0625). The overall increase in documentation for
appendiceal orifices and ileocecal valves was 36% and
41%, respectively, after the one-on-one educational ses-
sions (Table).

DISCUSSION
Education sessions can increase adherence to the

ASGE guidelines. Coe et al utilized a didactic model at
Mayo Clinic and reported significant improvement ranging
from 54%-83% in 4 quality metrics.3 As the US healthcare

system moves toward a more value-based payment model,
defining and assessing quality metrics will continue to be
paramount. Proving value with a thorough and complete
examination will be vital to patients and payers alike.
Multiple studies have examined the adenoma detection
rates of initial colonoscopies with inadequate bowel
preparation and found that 28%-33% of adenomas were
missed.6,7 Thus, documentation of the quality of bowel
preparation is important for quality control and determining
intervals for future screening and surveillance examina-
tions.

Physician documentation of the quality of bowel prepa-
ration at our institution occurred 97.5% and 97.2% of the
time before and after the education sessions, respectively.
This near-perfect documentation of the quality of bowel
preparation was not surprising because of the established
departmental policy requiring documentation of the quality
of bowel preparation in all colonoscopy reports. In addition,
documentation of bowel preparation is also a default
window in the ProVation workstation we use to prepare
our colonoscopy reports.

Proof of cecal intubation with accurate photodocumen-
tation of the ileocecal valve and the appendiceal orifice are
important to ensure that the procedure was complete and
the entire colon was examined. Soetikno et al found that
flat lesions or nonpolypoid lesions occurred at a preva-
lence of 5.84% with an odds ratio of 2.01 involving
carcinoma.8 Flat lesions may occur even in the right colon;
therefore, a thorough evaluation of the whole colon is
important.

Our physicians reported almost 100% cecal intubation
rates, but they lacked the appropriate photodocumentation.
Some endoscopists correctly photographed landmarks but
incorrectly labeled them, while others did a poor job of
photographing landmarks and did not take convincing
photographs of labeled landmarks. This discrepancy
between proper labeling and photodocumentation is prob-
lematic because 2-dimensional views may not show
convincing evidence of the anatomical landmark if the
photographs are not taken at the correct distance, so
accurate labels are necessary.9,10 We suspected that the
relatively poor documentation rates at baseline and follow-

Figure 1. Photograph of the appendiceal orifice. Figure 2. Photograph of the ileocecal valve.
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Figure 3. Preeducation and posteducation comparison of bowel preparation documentation
rates.

Figure 4. Preeducation and posteducation comparison of the appendiceal orifice documen-
tation rates.

Figure 5. Preeducation and posteducation comparison of the ileocecal valve documentation
rates.

Lu, JJ

Volume 15, Number 4, Winter 2015 415



ing intervention were partly attributable to the nuances of
inaccurate cursor placement in the image during labeling of
photographs in the ProVation workstation. We found that if
the cursor was not placed accurately when we were labeling
pictures of the appendiceal orifice and ileocecal valve, the
default label was ‘‘cecum.’’ Endoscopists were not given
credit for pictures that were incorrectly labeled even if the
pictures were taken correctly. Part of the education process
was to remind the endoscopists to carefully and correctly
photodocument and label key aspects of their procedure in
accordance with ASGE guidelines. Although correct photo-
documentation rates of the appendiceal orifice and ileoce-
cal valve improved, the improvement was statistically
significant only for the photodocumentation of the appen-
diceal orifice.

Our inability to prove statistical significance in the
improvement of correct photodocumentation of the
ileocecal valve was influenced by 1 endoscopist who
did not change his/her photodocumentation practice. This
endoscopist can be considered an outlier, but our study
was limited by the total number of gastroenterologists
from whom we could collect data rather than the total
number of colonoscopies reviewed per gastroenterolo-
gist.

The quality of a colonoscopy is not only beneficial for
patient care but is often explored in malpractice lawsuits,
specifically in regard to interval cancers and deviations from
the standard of care.11 Appropriate documentation of
quality metrics in the endoscopy report provides evidence
that a thorough and complete examination was performed.

Future studies can reexamine the durability of this
improvement and assess other quality metrics proposed
by the ASGE, such as surveillance intervals, withdrawal
times, adenoma detection rates, and total adenomas per
patient examination.12

CONCLUSION
Although we will need to reassess subsequent colonos-

copy reports to evaluate the permanence of this interven-
tion, our evidence suggests that educational sessions can
improve the quality and accuracy of documentation of
quality metrics during colonoscopies. Our goal of 100%
compliance with the 3 quality metrics was not met.
However, we feel the results of our intervention are

promising and provide an avenue to accurately measure
and improve performance of other quality metrics in
gastroenterology and endoscopy. Our intervention also
introduced fellows and residents to the importance of
quality metrics and improvement projects during their
training.

ACKNOWLEDGMENTS
The authors have no financial or proprietary interest in the

subject matter of this article.

REFERENCES
1. Faigel DO, Pike IM, Baron TH, et al; ASGE/ACG Taskforce on

Quality in Endoscopy. Quality indicators for gastrointestinal
endoscopic procedures: an introduction. Am J Gastroenterol.

2006 Apr;101(4):866-872.
2. Robertson DJ, Lawrence LB, Shaheen NJ, et al. Quality of

colonoscopy reporting: a process of care study. Am J

Gastroenterol. 2002 Oct;97(10):2651-2656.
3. Coe SG, Panjala C, Heckman MG, et al. Quality in colonoscopy

reporting: an assessment of compliance and performance
improvement. Dig Liver Dis. 2012 Aug;44(8):660-664. doi: 10.

1016/j.dld.2012.03.022.
4. Bjorkman DJ, Popp JW Jr. Measuring the quality of endoscopy.

Gastrointest Endosc. 2006 Apr;63(4 Suppl):S1-S2.
5. Baxter NN, Sutradhar R, Forbes SS, Paszat LF, Saskin R,

Rabeneck L. Analysis of administrative data finds endoscopist
quality measures associated with postcolonoscopy colorectal

cancer. Gastroenterology. 2011 Jan;140(1):65-72. doi: 10.1053/j.
gastro.2010.09.006.

6. Chokshi RV, Hovis CE, Hollander T, Early DS, Wang JS.
Prevalence of missed adenomas in patients with inadequate

bowel preparation on screening colonoscopy. Gastrointest
Endosc. 2012 Jun;75(6):1197-1203. doi: 10.1016/j.gie.2012.01.

005.
7. Menees SB, Kim HM, Elliott EE, Mickevicius JL, Graustein BB,

Schoenfeld PS. The impact of fair colonoscopy preparation on
colonoscopy use and adenoma miss rates in patients

undergoing outpatient colonoscopy. Gastrointest Endosc. 2013
Sep;78(3):510-516. doi: 10.1016/j.gie.2013.03.1334.

8. Soetikno RM, Kaltenbach T, Rouse RV, et al. Prevalence of
nonpolypoid (flat and depressed) colorectal neoplasms in

asymptomatic and symptomatic adults. JAMA. 2008 Mar 5;
299(9):1027-1035. doi: 10.1001/jama.299.9.1027.

Table. Preeducation and Posteducation Documentation Rates for the Appendiceal Orifice and Ileocecal Valve

Endoscopist Proper Documentation of Appendiceal Orifice Proper Documentation of Ileocecal Valve

Preeducation Posteducation Preeducation Posteducation

1 46% 82% 6% 2%

2 79% 99% 73% 99%

3 23% 85% 10% 78%

4 84% 96% 63% 92%

5 30% 95% 3% 82%

6 68% 89% 40% 86%

Median change of 28.5% (P¼0.0313) Median change of 37.5% (P¼0.0625)

Quality Metrics in Colonoscopy

416 The Ochsner Journal



9. Rex DK. Still photography versus videotaping for

documentation of cecal intubation: a prospective study.
Gastrointest Endosc. 2000 Apr;51(4 Pt 1):451-459.

10. Marshall JB, Brown DN. Photodocumentation of total
colonoscopy: how successful are endoscopists? Do

reviewers agree? Gastrointest Endosc. 1996 Sep;44(3):
243-248.

11. Rex DK. Avoiding and defending malpractice suits for

postcolonoscopy cancer: advice from an expert witness. Clin
Gastroenterol Hepatol. 2013 Jul;11(7):768-773. doi: 10.1016/j.

cgh.2013.01.027.
12. Rizk MK, Sawhney MS, Cohen J, et al. Quality indicators

common to all GI endoscopic procedures. Gastrointest Endosc.
2015 Jan;81(1):3-16. doi: 10.1016/j.gie.2014.07.055.

This article meets the Accreditation Council for Graduate Medical Education and the American Board of Medical
Specialties Maintenance of Certification competencies for Patient Care, Medical Knowledge, Systems-Based Practice,
and Practice-Based Learning and Improvement.

Lu, JJ

Volume 15, Number 4, Winter 2015 417


