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Abstract

Introduction: Colonoscopy is the reference standard for colonic evaluation
and the prevention of colorectal cancer. Its diagnostic performance and safety
depend on adherence to validated quality indicators. Our objective was to as-
sess colonoscopy quality criteria in two reference endoscopy centers in Dakar.
Patients and Methods: This was a multicenter, retrospective, descriptive, and
analytical study conducted between April 1, 2021, and July 31, 2022. All pa-
tients who underwent colonoscopy with an interpretable report were included.
We collected sociodemographic data, indications for the examination, colon
preparation methods and quality, operator level, examination tolerance, colon-
oscopy findings, histopathological data on lesions, and the endoscopic treat-
ment performed. Data entry was performed using Excel software, and statistical
analysis was conducted using STATA software. Results: All patients underwent
a pre-colonoscopy consultation, and 75.9% of indications were deemed appro-
priate according to the 2012 ASGE criteria. All patients received bowel prepa-
ration with polyethylene glycol 4 L in split dosing. Adequate preparation, de-
fined as a Boston score > 6, was achieved in 94.4% of colonoscopies. The overall
cecal intubation rate was 86.5% and reached 92.1% after excluding impassable
tumoral strictures. The polyp detection rate was 18.3% in the overall population
and 24.2% among patients aged 50 years and older. Polypectomy was per-
formed in 44.4% of detected polyps, with a retrieval rate of 95%. Conclusion:
Several major indicators of colonoscopy quality met international standards.
However, improved documentation of quality indicators, histological data, and
examination conditions remains necessary to optimize the overall quality of
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colonoscopy.
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1. Introduction

Because of its diagnostic and therapeutic capabilities, colonoscopy is the reference
examination for investigating diseases of the colon and rectum. Its central role in
detecting and resecting precancerous lesions makes it a major public health tool.
It has demonstrated efficacy in reducing the incidence and mortality of colorectal
cancer [1]. However, its effectiveness depends on the patient’s characteristics, the
pathology being investigated, the technical conditions under which it is per-
formed, and the operator’s experience and rigor.

To harmonize practices and improve examination performance, professional
societies such as the American Society for Gastrointestinal Endoscopy (ASGE)
and the European Society of Gastrointestinal Endoscopy (ESGE) have defined sev-
eral quality criteria intended to assess and optimize colonoscopy practice [2] [3].
The systematic and regular assessment of these indicators is a cornerstone of qual-
ity assurance in gastrointestinal endoscopy and a recognized marker of the per-
formance of endoscopy units.

In resource-limited countries, particularly in Senegal, colonoscopy practice is
expanding rapidly, driven by the training of numerous gastroenterologists and the
growth of technical facilities. In this context, an analysis of local practices is es-
sential to assess adherence to international standards and to identify strengths,
shortcomings, and areas for improvement suited to real-world conditions. With
this aim, we conducted this study to evaluate colonoscopy quality indicators in
two university hospitals in Dakar: Aristide Le Dantec Hospital and Idrissa Pouye

General Hospital.

2. Patients and Methods

We conducted a retrospective, descriptive, multicenter study over a 16-month pe-
riod from April 1, 2021 to July 31, 2022. It was carried out in the digestive endos-
copy units of the Aristide Le Dantec Hospital and the Idrissa POUYE General
Hospital in Grand Yoff.

The study population consisted of all patients who underwent colonoscopy dur-
ing the study period. We included all patients whose endoscopy reports were
available and interpretable. When a given patient underwent multiple colonosco-
pies during the study period, only the first was retained for analysis.

Patients with unusable reports due to missing data essential for analysis, in-

cluding age, sex, indication, or endoscopic findings, as well as colonoscopies
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prematurely discontinued because of patient refusal or technical failure, were

excluded. For other variables, when information was not documented in the

report, it was considered missing; the patient remained included in the overall
analysis but was excluded only from the calculation of the corresponding indi-
cator.

Data were extracted from colonoscopy reports using a standardized data col-
lection form. Collected variables included sociodemographic characteristics, ex-
amination indications, bowel preparation modality and quality, operator level,
procedure tolerance, endoscopic findings, histopathological data of lesions, and
endoscopic therapy performed.

Quality indicators were calculated in accordance with the definitions recom-
mended by the ASGE and ESGE [2] [3]. When these definitions could not be
strictly applied to the available data, operational definitions tailored to our study
were used and specified for each indicator.

* The quality of bowel preparation was assessed using the Boston Bowel Prepa-
ration Scale (BBPS). This score separately evaluates the cleanliness of the right
colon, transverse colon, and left colon, each rated from 0 to 3, yielding a total
score ranging from 0 to 9. Preparation was considered adequate for a total
score > 6 after a complete colonoscopy, in accordance with the recommenda-
tions of the ESGE [3]. The adequate bowel preparation rate corresponded to
the proportion of colonoscopies with preparation deemed adequate among
complete colonoscopies for which this score was documented.

* The appropriateness of the indication for colonoscopy was assessed in accord-
ance with the 2012 ASGE recommendations [4]. For each procedure, the pri-
mary indication was analyzed and classified as appropriate or inappropriate.
Colonoscopies with indications that were insufficiently documented to allow
classification according to ASGE criteria were excluded from the appropriate-
ness analysis.

* The cecal intubation rate was defined as the proportion of colonoscopies in
which cecal intubation was documented in the report. It was calculated overall
across all colonoscopies performed, and then after excluding colonoscopies in-
terrupted because of an impassable colonic stricture.

* The Polyp Detection Rate (PDR) was defined as the proportion of colonosco-
pies in which at least one polyp was identified. It was calculated in the overall
population and among patients aged 50 years and older.

* The Adenoma Detection Rate (ADR) was defined as the proportion of colon-
oscopies in which at least one adenoma was identified endoscopically and con-
firmed by histological examination, first in the overall population and then
among patients aged 50 years and older.

* The appropriateness of the polypectomy technique was assessed for polyps >
3 mm, considering the use of a technique recommended for the lesion size
according to the ESGE and the ASGE as compliant.

* Inour study, the morphological description of polyps was considered adequate
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whenever the Paris and/or NICE classification was used.

* In our study, the polyp retrieval rate was calculated across all resected polyps

and defined as the number of polyps retrieved relative to the number of polyps

resected.

The quality indicators and their calculation methods are detailed in Table 1.

Table 1. Calculation of colonoscopy quality indicators.

Quality indicators

Adequate bowel
preparation rate

Appropriateness
of the indication
for colonoscopy

Cecal intubation
rate global

Adjusted caecal
intubation rate

TDP* general
population

TDP patients aged
50 years and older

TDA** general
population

Technical adequacy
of polypectomy

Polyp detection rate

Numerator

Number of complete
colonoscopies with
a Boston score = 6

Colonoscopies with indications
appropriate according
to the ASGE

Number of colonoscopies with
documented cecal intubation

Number of colonoscopies with
documented cecal intubation

Number of colonoscopies with at
least one polyp detected

Number of colonoscopies with at
least one polyp detected among
patients aged 50 years and older

Number of colonoscopies with at
least one confirmed adenoma

Number of polyps = 3 mm resected

using a technique consistent
with the recommendations

Number of polyps retrieved

Denominator

Number of complete colonoscopies

with a documented Boston score

Colonoscopies with an indication
assessable according to the ASGE

Total number of colonoscopies
performed

Total number of colonoscopies
performed, excluding
colonoscopies discontinued due
to an impassable colonic stricture

Total number of colonoscopies
performed

Total number of colonoscopies
performed in patients aged
50 years and older

Total number of colonoscopies
performed

Total number of resected
polyps = 3 mm

Number of polyps resected

Exclusion

Emergency colonoscopies

Colonoscopy with an indication

that cannot be classified
according to the ASGE

Emergency colonoscopies
Treatment without indication
reaches the cecum.

Emergency colonoscopies
Treatment without specified
indication reached the cecum.

Emergency colonoscopies
Monitoring MICI activity
Processing

Emergency colonoscopies
Monitoring of MICI activity
Processing

Emergency colonoscopies
Monitoring of MICI activity
Processing

Polyp < 3 mm

None

*TDP: polyp detection rate, **TDA: adenoma detection rate.

The selected indicators were then grouped according to the ESGE classification

into major and minor criteria. This subdivision was used for the concise presen-

tation of the results and their comparison with the recommended targets.

Senior practitioners included professors, senior lecturers, chief residents, and

attending physicians, whereas junior practitioners corresponded to physicians in

specialty training.

Data entry was performed using Excel software, and statistical analyses were

conducted using STATA software. Qualitative variables were expressed as counts

and percentages. Quantitative variables were reported as means * standard devi-

ation, median, and extreme values.
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3. Results

During the study period, 525 colonoscopies were performed in 525 patients. No
patients were excluded. The mean age was 53.6 years [15 - 90 years], with a median
of 55 years and a standard deviation of 16.38 years. Patients aged 50 years and
older accounted for 64.5% of the total sample. There were 280 men (53.3%). The
sex ratio was 1.1.

Colonoscopy was performed for diagnostic purposes in 92.7% of cases, primar-
ily for bowel habit disturbances (53.6%), rectal bleeding (27.7%), and abdominal
pain (13.1%). It was performed for surveillance in 4.6% of cases and for screening
in 2.7% of cases. One colonoscopy was performed on an emergency basis for mas-
sive rectal bleeding.

A pre-endoscopic consultation was conducted for all patients. In all cases, it was
carried out by an endoscopy assistant. During this consultation, the patient was
informed about the bowel preparation protocol, including a low-residue diet dur-
ing the three days preceding the examination, as well as the instructions for in-
gesting Polyethylene Glycol (PEG).

According to ASGE criteria, the indication for colonoscopy was assessable in
490 cases (93.3%) and not assessable in 35 cases (6.7%) due to insufficient clinical
information. Among the assessable indications, 372 (75.9%) were appropriate and
118 (24.1%) were inappropriate.

Bowel preparation consisted of 4 liters of Polyethylene Glycol (PEG) in all pa-
tients. A dihydrogen phosphate enema was added to two patients. The bowel
preparation protocol used for all patients was a divided-dose, or “split-dosing”,
regimen. The interval between the last PEG dose and the colonoscopy was not
specified in any report.

Nearly all colonoscopies were performed without anesthesia (99.8%). They
were conducted by a senior physician in 55.4% of cases and by a junior physician
in 44.6% of cases.

Bowel preparation quality was assessed using the Boston Bowel Preparation
Scale in 471 patients (89.7%) and qualitatively in 28 patients (5.3%). Among com-
plete colonoscopies with a documented Boston score (n = 448), adequate bowel
preparation (Boston score > 6) was observed in 94.4% of patients (423/448).

Neither the time allocated to colonoscopy nor the endoscope withdrawal time
was reported in any procedure report, precluding their evaluation.

Digital rectal examination systematically preceded the endoscopic proce-
dure. The cecal pole was reached in 453 patients, corresponding to an overall
cecal intubation rate of 86.5% (453/524). In 71 patients (13.5%), the cecum
could not be reached. The reasons for failure were as follows: tumoral stenosis
(32/71: 45.1%), inadequate bowel preparation (16/71: 22.5%), poor tolerance
(15/71: 21.1%), failure to advance (6/71: 8.5%), and perforation risk related to
lesion severity (2/71: 2.8%). After excluding colonoscopies interrupted because
of impassable colonic stenosis, the cecal intubation rate was 92.1% (453/492).

The terminal ileum was intubated in 12.2% of cases (64/525). Examination
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completeness was reported in the endoscopy reports. No report included im-
ages of the cecal pole, the observed lesions, or the quality of bowel preparation.

One or more polyps were identified in 96 patients, corresponding to a Polyp
Detection Rate (PDR) of 18.3% in the general population. Among patients aged
50 years and older, the PDR was 24.2%.

Of the 135 identified polyps, size was specified in 90.4% of cases. They were
classified according to the Paris and/or NICE classification in 35.5% of cases
(48/135). The Paris classification was used in 31.1% (42/135), and the NICE clas-
sification in 25.9% (35/135).

Complete polypectomy was performed in 44.4% of cases (60/135). Among
polyps measuring = 3 mm (n = 108), polypectomy was performed in 42.6% of
cases (46/108). Resection was carried out using a cold snare in 34.8% of cases
(16/46) and cold forceps in 65.2% (30/46). The rate of technical adequacy of pol-
ypectomy was 34.8%. The retrieval rate of resected polyps was 95% (57/60). No
tattooing of the polypectomy site was reported.

The adenoma detection rate could not be determined because most histopatho-
logical results were unavailable. Among the 27 available results, 19 adenomas were
identified.

No early complications (perforation, post-polypectomy bleeding, or vasovagal
symptoms) were reported before discharge from the endoscopy unit. Procedure
tolerability, as assessed by the endoscopist, was rated as good in 49.7% of cases,
fair in 36.4%, and poor in 13.9%. Patient-reported experience (pain, anxiety, com-
fort) was not mentioned in any report. Post-colonoscopy surveillance recommen-
dations, including the timing of endoscopic follow-up, were absent from all re-
ports analyzed.

The evaluation of colonoscopy quality indicators according to ESGE standards

is presented in Table 2.

Table 2. Evaluation of colonoscopy quality criteria according to the ESGE.

Type of indicator Recommended threshold Our study
Key indicators

94.4% of complete

Rate of adequate bowel preparation 290% of complete colonoscopies .
colonoscopies
Cecal intubation rate =>90% 92.1%
Adenoma detection rate in
. >25% Not evaluable
patients aged 50 years and older
Technical adequacy of polypectomy =>80% 34.8%
L 7-day readmission: <0.5% No early complications were
Complication rate . - .
Immediate complications and 30-day mortality: no standard reported.
Patient-reported outcomes Minimum: unknown
. . Undocumented
(pain/comfort/anxiety scales) Target: 290%
Appropriate surveillance after Minimum: unknown
Undocumented
polypectomy Target: 290%
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Continued

Minor indicators

Time allocated for colonoscopy

Appropriateness of the indication

according to the ASGE

Endoscope withdrawal time

Polyp detection rate in patients

aged 50 years and older

Resection site tattooing

Thirty minutes for diagnostic and screening colonoscopies

(45 minutes if FIT-positive) Undocumented
>85% 75.9%

26 minutes (excluding therapeutic interventions) Undocumented
>40% 24.2%

Recommended for lesions 220 mm or at risk Undocumented

4. Discussion

In our study, a pre-colonoscopy consultation was performed in all patients, in ac-
cordance with international guidelines [5]. It was systematically conducted by an
endoscopy assistant. In the study by Delsa et al [6], this consultation was con-
ducted by a physician in 78% of cases and by a nurse or pharmacist in 13.7% of
cases. This step is recognized by the ASGE and the ESGE as pivotal [2] [3]. Ideally,
it should be conducted by a physician or failing that, under physician supervision.
In our setting, having it performed by an endoscopy assistant constitutes an or-
ganizational limitation. This consultation enables the provision of informed in-
formation to the patient regarding the benefits, risks, and practical aspects of co-
lonoscopy; the collection of consent; the tailoring of bowel preparation; the plan-
ning of anticoagulant and antiplatelet management; and the confirmation of the
indication for the examination.

The appropriateness of indications partly determines the diagnostic yield of the
examination and ensures appropriate use of endoscopic resources, particularly in
resource-limited settings. In our study, 75.9% of indications were considered ap-
propriate according to the 2012 ASGE criteria [4], a rate higher than that reported
by Assi (40%) [7] and Ugiagbe (66%) [8] but lower than that observed by Brenu
(79%) [9] and Gudissa (95.1%) [10]. Inter-study differences are explained by the
reference standards used (ASGE versus European Panel on the Appropriateness
of Gastrointestinal Endoscopy: EPAGE) and by changes in recommendations
(more recent versions, notably ASGE 2012, covering a broader spectrum than ear-
lier versions). Moreover, the high rates observed in Africa may also reflect re-
stricted access to colonoscopy, focusing the examination on symptomatic patients
with alarm features rather than strict adherence to guidelines.

The quality of bowel preparation is a major determinant of colonoscopy per-
formance. According to the ESGE, it directly determines two key indicators: ADR
and the cecal intubation rate. It also influences the safety, duration, and diagnostic
cost-effectiveness of the examination [11]. All patients in our series received prep-
aration based on 4-L PEG administered as split-dosing. This strategy is currently
considered the optimal modality because of its demonstrated superiority in terms
of efficacy, tolerability, adherence, and safety, as well as its favorable impact on
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colonoscopy performance indicators [3] [12]. The interval between the last PEG
dose and the examination, a factor that directly influences preparation quality,
could not be analyzed because it was not documented. The ESGE recommends an
interval of <4 hours to optimize colonic visibility and diagnostic yield [3]. System-
atic inclusion of this information in endoscopy reports is recommended. Assess-
ment of bowel preparation was predominantly standardized. The Boston score,
the most extensively validated score, was used in 89.7% of our patients. Adequate
preparation was observed in 94.4% of complete colonoscopies. This result is
higher than those reported in several African series. Indeed, Dramane [13] re-
ported 80% adequate preparation, whereas Delsa [6] and Gudisa [10] reported a
Boston score 27 in 43.6% and 71.6%, respectively. It was comparable to data from
European surveys, such as the ESGE Quality Survey 2021 [14] (84.2% for Boston
26) and the French SFED 2017 survey (83.7% for Boston 27) [15]. It was con-
sistent with the recommended minimum threshold (>90%) and close to the opti-
mal target of 95% set by the ASGE and ESGE [2] [3].

The quality of bowel preparation determines mucosal visibility and the ad-
vancement of the endoscope. Consequently, it is closely associated with the caecal
intubation rate which is a major indicator of colonoscopy quality. In our study,
the overall caecal intubation rate was 86.3%, comparable to that reported by Assi
et al. in Cote d’Ivoire [16] (86%). By contrast, lower rates were reported by Brenu
et al. in Ghana [9] (81.8 %) and Delsa et al. in Morocco [6] (85%). Akere et al. in
Nigeria [17] and Dramane et al in Cote d’Ivoire [13] reported higher rates of
89.2% and 99.3%, respectively. After excluding colonoscopies interrupted due to
an impassable stricture, the adjusted caecal intubation rate reached 92.3%, thereby
exceeding the targets set by the ASGE and ESGE, which recommend a rate > 90%
in patients with adequate bowel preparation in the absence of stenosing lesions
(2] [3].

In our study, none of the reports included images of the cecal base, lesions, or
bowel preparation. This lack of iconography has been reported in most African
studies [6] [9] [16] [18] [19]. It may be explained by the limited availability of
modern equipment, as well as the absence of standardized computerized medical
records. However, it represents a limitation in studies assessing colonoscopy qual-
ity in Africa. The photographic documentation is recommended to certify com-
pleteness, preparation quality, lesion characterization, and therapeutic relevance
(2] [3].

In our study, the Polyp Detection Rate (PDR) was 18.3% in the overall popula-
tion, a result comparable to those reported in several African series, where it
ranged from 12.8% to 18.1% [6] [13] [20]. Among patients aged 50 years and
older, it reached 24.2%, but remained markedly lower than European data, where
the PDR in this age group is approximately 40% [14], a value close to the mini-
mum threshold recommended by the ESGE (240%) for this population [3]. PDR
is a simple and readily available indicator because it can be extracted directly from

endoscopy reports and does not systematically depend on the availability of his-
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tological results. However, it remains less robust than the adenoma detection rate,
because it includes both neoplastic and non-neoplastic polyps. In resource-limited
settings, where access to histopathology data is often limited, its use instead of
ADR could be considered.

Polyps were characterized according to the Paris and/or NICE classification in
35.5% of cases. The Paris classification was used in 31.1% of cases and the NICE
classification in 25.9% of cases. In published African series, standardized morpho-
logical classification of polyps is rarely documented, with reports most often lim-
ited to a non-standardized description [16] [19] [21]. This is a central element of
report quality. The ESGE recommends use of the Paris classification, particularly
to avoid missing flat and depressed lesions, which carry a higher risk of submu-
cosal invasion [3]. In North America, ASGE and US Multi-Society Task Force
recommendations emphasize the value of optical classifications such as NICE,
particularly in the context of optical diagnosis [2] [22]. In Asia, particularly in
Japan, greater emphasis is placed on advanced endoscopic lesion characterization,
with frequent use of dedicated optical classifications.

The technical adequacy rate was 34.8%, well below the target set by the ESGE
(=80%). However, polyp retrieval was high (95%), suggesting good mastery of the
maneuvers performed. Published African data on polypectomy remain scarce [16]
[19] [20]. According to the ESGE, cold forceps may be considered as a second-
line option for polyps < 3 mm when cold snare polypectomy is technically diffi-
cult, whereas the US Multi-Society Task Force limits its use to 1 - 2 mm lesions in
the same situation. In both guidelines, cold snare polypectomy remains the refer-
ence technique for sessile polyps < 10 mm, particularly those measuring 4 - 9 mm
[3] [22]. The predominant use of cold forceps for 23 mm polyps mainly reflects
disparities in equipment availability, specific training in cold snare polypectomy,
and standardization of practices.

The TDA could not be calculated in our study due to the lack of histological
results for the majority of resected polyps. In our setting, specimens were deliv-
ered to the pathology laboratory by the patients themselves, who were also ex-
pected to collect the histology results and return them to the endoscopy unit. As
this process was not consistently completed, a substantial proportion of histology
results remained unavailable. This is a major limitation, as TDA is the primary
indicator of colonoscopy performance and a marker of interval cancer risk. In
African series, reported TDA values are generally low (7.7% - 12%) [6] [13] [23],
with higher values in certain organized screening settings, such as in Nigeria
(28.8 %) [24]. In contrast, Western series most often report TDA values between
25% and 45%, thresholds that have underpinned current recommendations.
These differences may be explained by a lower prevalence of colorectal adenomas
in Africa, but also by colonoscopies that are more often diagnostic than screening,
limited access to advanced technologies, and insufficient histological traceability.
Moreover, no study with a sufficient level of evidence exists to establish a TDA

threshold in most African countries.
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No early complication was reported in our study. Ray-Offor et al [19], in a
Nigerian systematic review of 21 studies including 5,821 patients, reported only
two cases of post-polypectomy bleeding. In case series from Cote d’Ivoire [16] and
Morocco [6], no major complication was reported. However, the lack of assess-
ment of late complications and the predominantly diagnostic nature of the exam-
inations (92.7%), with a low proportion of advanced polypectomies, limit the sig-
nificance of this observation. Indeed, perforation occurs in 0.016% to 0.1% of
cases during diagnostic colonoscopy, whereas post-polypectomy bleeding occurs
in 0.2% to 1% of cases [25].

The physician assessed the tolerability of the examination in all cases. However,
none of the reports mentioned the patient’s perceived experience. The ASGE and
the ESGE consider it a major quality indicator for colonoscopy and recommend
that it ideally be assessed using a validated scale (Nurse-Assessed Patient Comfort
Score (NAPCOMS), Modified Gloucester Comfort Scale) [2] [3]. In Western cen-
ters, the use of sedation (midazolam, propofol) and CO, insufflation makes it pos-
sible to achieve low discomfort rates.

In our study, no post-polypectomy surveillance recommendation was included
in the procedure reports, even though this is a key quality indicator. It enables the
prevention of adenomatous recurrence and thereby reduces the risk of Colorectal
Cancer (CRC) [2] [3] [5]. This finding reflects constraints related to traceability,
limited access to pathology services, the lack of patient reminder systems, difficul-

ties with long-term follow-up, and the absence of screening programs.

5. Conclusion

Several major indicators of colonoscopy quality met international standards, no-
tably the quality of bowel preparation, and the cecal intubation rate. However,
shortcomings remain in the conditions under which the procedure is performed,
the appropriateness of indications, the documentation of quality indicators, and
the availability of histological data. Improvements in these areas are still needed

to optimize the overall quality of colonoscopy.
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