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Colorectal cancer (CRC) continues to be the third leading cause of cancer-related deaths in the US. Colonoscopy

remains the best preventative tool against the development of CRC. As a result, high-quality colonoscopy is

becoming increasingly important.
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1. High-Quality Colonoscopy Component 1: Patient
Education

Patient education and an understanding of the pre-procedure preparation and the procedure itself are key for better

colonoscopies. Providers should educate their patients on the importance of routine colonoscopy and how bowel

preparation contributes to a successful procedure. Failure to educate patients causes worse bowel preparation and

less adherence to routine colonoscopy schedules.

Patients’ motivation to receive a routine colonoscopy may be lower if they do not understand the clinical

importance, subsequently leading to delayed cancer diagnosis. A 2020 survey by Amlani et al. on colonoscopy

across Europe showed that 72% of responders were receptive to colonoscopy if their doctor advised undergoing

one, yet only 45% understood its importance in preventing colorectal cancer . Studies have shown that patient

education can increase patient satisfaction and ADR. A 2020 meta-analysis by Tian et al. reviewed studies

comparing outcomes in colonoscopy patients who received little or no patient education to outcomes of patients

who received enhanced patient education. They found that enhanced patient education materials were associated

with a significant increase in the polyp detection rate (PDR), ADR, and the sessile serrated adenoma detection rate

(SSADR) .

The readability of educational materials increases patient understanding. A 6th-grade reading level is

recommended to assure comprehension by the greatest number of patients . Furthermore, language barriers

must be assessed and addressed. All offices should provide written instructions in English, Spanish, and other

commonly spoken local languages. Greater education interventions may be required in elderly patients, those with

impaired cognitive functioning, and those with hearing problems. Recurrent reminders and involving caretakers are

effective ways to increase adherence to bowel preparation routines in elderly patients and patients with cognitive

difficulties.

[1]

[2]

[3]



High-Quality Colonoscopy Components 1, 2 & 3 | Encyclopedia.pub

https://encyclopedia.pub/entry/23857 2/7

Enhancing written patient instructions with verbal instructions from a medical professional significantly improves

patient adherence to bowel preparation routines. One study showed that intensive patient educational programs

led by pharmacists improved patient compliance, tolerability, and acceptability of a split-dose bowel regimen,

leading to greater rates of optimally prepared colons (n = 300, p < 0.001) .

A 2018 study by Lee et al. demonstrated that shorter waiting times from patient education to colonoscopy improved

the quality of bowel preparation . The Total Boston Bowel Preparation Scale (BBPS) scores for patients whose

procedures were performed within 2 weeks of education were significantly higher than those of patients whose

procedures took place more than 2 weeks after education (n = 130, p = 0.017).

Computer-based educational materials are also methods to improve bowel preparation and overcome social

barriers. Although sample size continues to be an issue in studies on computer-based bowel preparation education

materials, these educational materials have been shown to be non-inferior to traditional written instructions when

measuring bowel preparation . A 2021 multicenter randomized controlled trial by Veldhuijzen et al. analyzed

684 patients educated by nurses or computer-based education . Adequate bowel cleansing was seen in 93.2% of

computer-educated patients compared to 94.0% of nurse-educated patients. Computer-based education can be an

efficient and cost-effective educational tool to improve bowel preparation (Figure 1).

Figure 1. Patient education checklist and expected outcomes.

2. High-Quality Colonoscopy Component 2: Bowel
Preparation

Validated scales should always be used for documenting bowel preparation. Without using validated scales,

comparing bowel preparation between patients is unreliable and biased. The five most widely used scales are the

Aronchick Scale, Ottawa Bowel Preparation Scale, BBPS, Harefield Cleansing Scale, and the Chicago Bowel

Preparation Scale . Of these scales, the BBPS has the largest amount of reliability and validation data

supporting its efficacy.

The BBPS, designed in 2009, is a 10-point scale that assesses bowel preparation after all cleansing maneuvers

are completed . The scale removes subjective terms, including “excellent, fair, or poor”, from its criteria and

instead grades each section of the colon on a scale from 0 to 3. The sections that are scored include the right

colon, transverse colon, and left colon. These scores are summated for a total score of 0 to 9, with a higher score
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indicating that more mucosa is visualized because less stool is covering it. Providers should aim for a total score

greater than or equal to 6, with a score of 2 or more per segment.

Proper bowel preparation requires adherence to a low-residue or clear liquid diet. A low-residue diet may be

favored since it is frequently preferred by patients over the clear liquid diet . A 2019 randomized clinical trial

comparing a low-fiber diet to a clear liquid diet found that patients who consumed a low-fiber diet the day before a

procedure had a better perception of hunger and felt less hungry compared with those who had a clear liquid diet

. Adequate bowel preparation was achieved in 89.1% and 95.7% of patients in the clear liquid diet and low-fiber

diet groups, respectively, showing both noninferiority and superiority (p = 0.04) of the low-fiber diet . There were

no significant differences in cecal intubation rate, whole-polyp detection rate, proximal colon polyp ADR, or distal

colon ADR.

When determining the appropriate number of days to follow a low-residue diet, there was no significant difference

in bowel preparation quality between the 1-day versus the 2-day diet. A 2020 study by Jiao et al. found comparable

BBPS scores between the two groups (p > 0.05) . There were similar colonoscopy insertion times, withdrawal

times, and PDRs. It should be noted that patients following a 1-day diet reported significantly easier compliance

than those in the 2-day group. In conclusion, 1-day low-residue diets produce statistically similar bowel

preparedness scores compared with 2-day low-residue diets while increasing patient compliance and satisfaction.

Osmotic laxatives, such as polyethylene glycol (PEG), are used as a standard component of bowel preparation in

the US. Randomized clinical trials assessing the effectiveness of split-dose versus single-dose preparations have

shown that split-dose produces more adequately empty and cleanse bowels . PEG 4L solution, oral sulfate

solution, 2L PEG and ascorbate, and magnesium citrate and sodium picosulfate are four of the most commonly

used laxatives for bowel preparation. A 2021 prospective randomized study by Kmochova et al. showed no

significant difference in Boston Bowel Prep Scores between the four groups . The best-tolerated solution was

magnesium citrate and sodium picosulfate, with lower rates of nausea and higher rates of palatability .

Intolerable taste or texture can deter patients from completing bowel preparation. Oral sulfate tablets can be used

for patients with sensitivities to textures and tastes. Randomized control trials have shown oral sulfate tablets to be

just as safe and efficacious as PEG and ascorbate .

Slowed gastric mobility can interfere with bowel preparation. This could occur in patients with diabetes, chronic

constipation, opioid use, and older age. Chronically constipated patients with rectal pain during defecation and

start-to-defecation intervals of over 4 h were shown to have significantly higher rates of inadequate bowel

preparation than other chronic constipation patients lacking these symptoms . For diabetic patients, opioid

users, and the elderly, higher doses of laxatives may be required.

3. High-Quality Colonoscopy Component 3: Proper Scoping
Equipment and Contrast
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Advances in endoscopy have allowed for higher-definition imaging. Traditional standard-definition endoscopes

typically operate in the range of 100,000 to 400,000 total pixels displayed in a 4:3 aspect ratio . High-definition

endoscopes operate at over 1 million total pixels, providing aspect ratios beyond 4:3 to accommodate screens of

larger widths. Furthermore, high-definition monitors can have frame rates of over 60 times per second, meaning

that the image is redisplayed rapidly to create a more realistic and accurate image of the colon. Lastly, high-

definition scopes have increased magnification abilities, allowing for a far more detailed image than is possible with

standard-definition endoscopy. Standard-definition endoscopes are being replaced by high-definition endoscopes

that produce better resolution, making it less likely to miss adenomas. In a 2019 study by Roelandt et al. comparing

standard-definition white light endoscopy with high-definition white-light endoscopy, high-definition coloscopy

resulted in significantly higher detection rate of sessile serrated adenomas (8.25% vs. 3.8%;  p  = 0.01) and

adenocarcinomas (2.6% vs. 0.5%; p < 0.05) . However, it should be noted that no significant difference in ADR

or adenoma per colonoscopy rate (APCR) was seen between high-definition and standard-definition colonoscopy.

Overall, high-definition colonoscopy equipment should be used to better detect important diagnoses.

Increasing mucosal contrast increases adenoma detection rates. Several methods are available for increasing

mucosal contrast, including traditional dyes and computerized electronic virtual chromoendoscopy. These

chromoendoscopy techniques allow neoplasia to be detected more easily by the endoscopist. Pan-colonic

chromoendoscopy using a dye, such as a 0.4% indigo carmine spray, is one of the more commonly utilized

approaches. Computerized virtual chromoendoscopy utilizes post-processing filter algorithms or a rotating filter in

front of the light source to create real-time contrast and enhanced visualization of tissue vasculature and surface

neoplasia . A 2010 study by Pohl et al. of 1008 patients performed standard endoscopy followed by dye-

enhanced colonoscopy. The proportion of patients with at least one adenoma was significantly greater in the group

that received dye (46.2% vs. 36.3%; p = 0.002). Furthermore, chromoendoscopy patients had an increased overall

detection rate for adenomas (0.95 vs. 0.66), flat adenomas (0.56 vs. 0.28), and serrated lesions (1.19 vs. 0.49) (p <

0.001) . A 2018 randomized trial by Iacucci et al. demonstrated that virtual computerized chromoendoscopy

neoplastic detection rates were non-inferior to dye-based chromoendoscopy detection rates . Therefore, so long

as the endoscopist uses a contrast of any sort, the outcomes are better for the patient.

Although computer-assisted detection, such as GI Genius, is not available to most endoscopists, these

technologies increase adenoma detection rates and decrease missed colonic neoplasia rates. Randomized control

trials have shown increased ADR when utilizing artificial intelligence rather than using high-definition white light

colonoscopy alone . Computer-aided detection (CADe) has also been shown to have higher detection rates of

sessile serrated lesions. CADe also does not cause a significant increase in withdrawal times compared with other

techniques. This technology should become more widespread and accessible in the coming years.
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