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Abstract

Colorectal cancer (CRC) is the third most prevalent type of new cancer
and the second leading cause of cancer-related deaths worldwide.
Colonoscopy is a widely used screening modality for CRC. However, the
efficacy of colonoscopy varies between endoscopists. The adenoma
detection rate (ADR) is one of the most widely used quality indicators of
colonoscopy to overcome endoscopist dependence. It is well known that
a 1.0% increase in the ADR is associated with a 3.0% decrease in the risk
of cancer. A recent suggestion of a target ADR for an individual
endoscopist was >30%. Several factors can increase the ADR, and one
of them is adequate bowel preparation. Inadequate bowel preparation is
associated with significantly lower ADRs. Second, loop formation during
colonoscopy insertion should be minimized. To date, no study has
examined the direct correlation between the severity of the colonoscopy
loop and ADR. However, many studies have reported that a prolonged
cecal insertion time is related to a decreased ADR. Although direct
quantification is difficult, if the movement of the colonoscope becomes
difficult owing to loop formation, the endoscopist becomes fatigued
during the cecal intubation process. This may be linked to a decrease in
the endoscopist’s concentration during the examination. Colonoscopy
insertion techniques known to reduce loop formation include water-
aided, cap-assisted, and prone-position colonoscopies. The no-air, no-
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water technique proposed by the author is also highly likely to reduce
loop formation, but further study is needed. Third, the mucosal exposure
should be maximized. A previous study reported on the blind spot in
colonoscopy. Colonoscopy videos from a single anonymized endoscopist
with an ADR of 47% were analyzed using an artificial intelligence
program. In this study, blind spots ranged from 1% to 50%. The author
suggested a hooking and dragging maneuver with a clear cap to
overcome the blind spot. Fourth, flat adenomas should be treated with
caution since they are difficult to detect. Numerous methods are currently
available for identifying flat adenomas, including image-enhanced
endoscopy, chromoendoscopy, and magnifying endoscopy. However,
their application requires the identification of suspicious lesions on
white-light endoscopy. One of the well-known, predictable signs of
serrated polyps is the mucous cap. The author intends to demonstrate that
a sudden loss of vascular markings in the colon suggests the presence of
an extremely flat adenoma. Fifth, the ileocecal valve should be observed.
Sixth, physicians should stay fit.

Keywords: adenoma, colonoscopy, hooking and dragging maneuver, flat
adenoma

Introduction

Colorectal cancer is the third most prevalent type of new cancer and the second
leading cause of cancer-related deaths worldwide. [1] Colonoscopy is a widely
used screening modality for colorectal cancer. [2] However, the efficacy of
colonoscopy varies between endoscopists. [3]

The adenoma detection rate (ADR) is one of the most widely used quality
indicators of colonoscopy to overcome endoscopist dependence. It is well
known that a 1.0% increase in the ADR is associated with a 3.0% decrease in
cancer risk. [4] A recent study suggested that the target ADR for an individual
endoscopist was >30%. [3] The author recorded an ADR of 70.1% in 358

subjects (aged 250 years) over 4 months from December 2019 to March 2020.

[5] In this chapter, the author explains several strategies to increase the ADR.
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Improve the Quality of the Bowel Preparation

Inadequate bowel preparation is associated with significantly lower ADRs.
Recently, the European Society of Gastrointestinal Endoscopy (ESGE)
announced a new guideline for bowel preparation. [6] The main
recommendations are as follows: 1. consumption of a low-fiber diet on the day
preceding the colonoscopy; 2. use of enhanced instructions for bowel
preparation; 3. adding oral simethicone to the bowel preparation; 4. A split-
dose bowel preparation for an elective colonoscopy; 5. in patients undergoing
an afternoon colonoscopy, a same-day bowel preparation is an acceptable
alternative to split dosing; 6. the last dose of the bowel preparation is
administered within 5 hours of the colonoscopy and completed at least 2 hours
before the beginning of the procedure. [6]

Minimize Loop Formation during Colonoscopy Insertion

To date, no study has examined the direct correlation between the severity of
the colonoscopy loop and ADR. However, many studies have reported that a
prolonged cecal insertion time is related to a decreased ADR [7.8] Although
direct quantification is difficult, if the movement of the colonoscope becomes
difficult owing to loop formation, the endoscopist becomes fatigued during
the cecal intubation process. This may be linked to a decreased concentration
during the examination. Colonoscopy insertion techniques known to reduce
loop formation include water-aided colonoscopy,[9] cap-assisted
colonoscopy,[10] and prone-position colonoscopy. [11] The no-air, no-water
technique proposed by the author is also highly likely to reduce loop
formation, but further study is needed. [12]

Maximize Mucosal Exposure

A previous study reported on blind spots in colonoscopy. [13] Colonoscopy
videos from a single anonymized endoscopist with an ADR of 47% were
analyzed using an artificial intelligence program, and blind spots ranged from
1% to 50%. The author suggested a hooking and dragging maneuver with a
clear cap to overcome the blind spot. [14] Retroflexion on the right side of the
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Figure 1. A large sessile polyp hidden between the peri-appendiceal mucosal folds

On the cecum (75 cm from the anal verge), a minute color change is observed (a),
marked with an asterisk. In the close-up image obtained after mucosal dragging (b), a
polyp advancing to the back of the mucosal fold was suspected. A submucosal
injection was performed (c), and a large sessile polyp appeared. The pathology report
revealed a tubular adenoma with low-grade dysplasia.
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Figure 2. Schematic diagram and a real case of the “hooking and dragging
maneuver” revealing a hidden polyp.

a-1 and b-1 show the view without the “hooking and dragging maneuver.” In this
view, the polyp is hidden. However, when the tip of the colonoscope is bent towards
the wall of the colon and dragged gently (hooking and dragging maneuver), the
polyp at the proximal side of the mucosal fold becomes visible. (a-2, b-2) The
arrowhead (b-1) points to the position of the hidden polyp. Adapted from Ko J, et al.
Medicine 2022;101: e31271. [5]
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Figure 3. Schematic diagram and a real case of the “hooking and dragging
maneuver” revealing a lateral spreading tumor (LST) hidden between mucosal folds.
The panels a-1 and b-1 show the view without the “hooking and dragging
maneuver.” In this view, the LST (positioned between mucosal folds) is hidden.
However, when the maneuver is performed, the hidden LST becomes visible (a-2, b-
2). The arrowhead (b-1) indicates the position of the hidden LST. After the
submucosal injection (b-3), endoscopic mucosal resection (EMR) is performed (b-4).
Adapted from Ko J, et al. Medicine 2022; 101: e31271. [5]

colon can also be useful; [15] however, there are several drawbacks. First,
retroflexion is not always successful, (success rate: 94.4%). [16] Second, there
is a risk of perforation during retroflexion. [17] Third, the right-sided colon
mucosal folds are deeper than they appear. Figure 1 shows the case of a 70-
year-old female who underwent a screening colonoscopy. On the cecum (75
cm from the anal verge), a minute color change is observed (a), marked with
an asterisk. In the close-up image obtained after mucosal dragging (b), a polyp
advancing to the back of the mucosal fold was suspected. A submucosal
injection was performed (c), and a large sessile polyp appeared. The pathology
report revealed a tubular adenoma with low-grade dysplasia. However, simple
retroflexion cannot detect these types of adenomas. Here, the author will show
mucosal hooking and dragging with clear artificial work (Figures 2-4). [5]
Other devices known to increase mucosal exposure are the ENDOCUFF and
ENDOCUFF Vision. [18]
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Figure 4. Schematic diagram and a real case of the “hooking and dragging
maneuver” revealing a hidden lateral spreading tumor (LST) overlying multiple
mucosal folds. a-1 and b-1 show the view without the “hooking and dragging
maneuver.” In the view before the maneuver, the LST, which is overlying multiple
mucosal folds, is hidden. However, when the maneuver is performed (a-2), the LST
overlying the multiple mucosal folds becomes visible (a-3, b-2). The arrowhead in b-
1 indicates the position of the hidden LST. After the submucosal injection (b-3),
endoscopic mucosal resection (EMR) is performed (b-4). Adapted from Ko J, et al.
Medicine 2022; 101: e31271. [5]

Beware of Flat Adenomas

It is difficult to identify flat adenomas. Numerous methods are currently
available for identifying flat adenomas, including image-enhanced endoscopy,
chromoendoscopy, and magnifying endoscopy. However, their application
requires the identification of suspicious lesions on white-light endoscopy. One
of the well-known, predictable signs of serrated polyps is the mucous cap
(Figure 5). [19] The author intends to demonstrate that a sudden loss of
vascular markings in the colon suggests the existence of an extremely flat
adenoma. Figure 6 shows four cases of extremely flat adenomas on white-light
colonoscopy. In Figures 7—10, the author explains how to find flat adenomas.
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Figure 6. Four cases of extremely flat adenomas recognizable upon loss of colonic
vascular markings.
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Figure 7. Case 1: A 66-year-old man without underlying diseases underwent a
screening colonoscopy. Histopathological examination of a sample from the
descending colon (40 cm from the anal verge) revealed a tubular adenoma with low-
grade dysplasia. (b) The orange line depicts the visible vessel; the blue arrow shows
a sudden loss of vascular markings, indicating a possible flat adenoma. (d, e, f) A
submucosal injection and EMR were performed.
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Figure 8. Case 2: A 74-year-old man without underlying diseases underwent a
screening colonoscopy. Histopathological findings revealed a tubular adenoma with
low-grade dysplasia, found in the sigmoid colon (20 cm from the anal verge). (b) The
orange arrow shows the visible vessel; the blue arrow indicates a sudden loss of
vascular markings, indicating a possible flat adenoma. (d, e, f) A submucosal
injection and EMR were performed.
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Figure 9. Case 3: A 60-year-old man without underlying diseases underwent a
screening colonoscopy. Histopathological findings revealed a sessile serrated
adenoma, found in the cecum (75 cm from the anal verge). (b) The orange arrow
shows the visible vessel; the blue arrow shows a sudden loss of vascular markings,
indicating a possible flat adenoma. (d, e, f) A submucosal injection and EMR were
performed.
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Figure 10. Case 4: A 60-year-old woman without underlying diseases underwent a
screening colonoscopy. Histopathological findings revealed a tubular adenoma with
low-grade dysplasia, found in the sigmoid colon (30 cm from the anal verge). (b) The
orange arrow shows the visible vessel; the blue arrow shows a sudden loss of
vascular markings, indicating a possible flat adenoma. (d, e, f) A submucosal
injection and EMR were performed.
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Ileocecal Valve Adenomas

Generally, there is a tendency not to look closely at the ileocecal (IC) valve,
but adenomas clearly occur in the IC valve. The following are three cases of
tubular adenomas with low-grade dysplasia of the IC valve. (Figure 11)

Figure 11. Three cases of ileocecal valve adenomas. (a) 39-year-old male. (b) 52-
year-old female. (c) 63-year-old female. (a-2),(b-2),(c-2) narrow-band imaging (NBI)
view of each case.
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Stay Fit

Endoscopists' physical and mental problems can directly or indirectly affect
their concentration during colonoscopy and the ADR. According to a report
by Sturm et al.,, 76.8% of endoscopists who participated in the survey
experienced endoscopy-related musculoskeletal problems. [20] To minimize
endoscopy-related musculoskeletal injury risks, ergonomic principles applied
to endoscopy units, including using neutralizing postures, minimizing forces,
and allowing for adequate rest between procedures, are recommended. [21]
On the other hand, endoscopist burnout is also a problem. Burnout in
physicians is associated with poor work performance and medical errors. [22]
Stress-reduction exercises, mentorship involving nonclinical professional
activities, and taking a real vacation are recommended to prevent burnout. [23]

Conclusion and Future Perspectives

To increase the ADR, clinicians should adopt the following: 1) improve the
bowel preparation quality, 2) minimize loop formation during insertion, 3)
maximize the mucosal exposure with hooking and dragging maneuvers, 4)
find flat adenomas with a sudden loss of vascular markings, 5) carefully
inspect the IC valve, and 6) stay fit. Currently, there are many artificial
intelligence (Al) systems for detecting colon polyps; however, they have two
problems. First, polyps hidden in a blind spot cannot be found. Various
methods have been used to solve this problem. [13,24] The second problem is
that very flat lesions cannot be detected. As described in this chapter, an Al
system that detects the sudden loss of vascular markings should be studied to
solve this problem. (The author has already applied for a patent and is pursuing
this approach.) Of course, Al can help detect adenomas, but most importantly,
there is no better way than an endoscopist's careful observation.

Disclaimer

None
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