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Recent updates in colorectal cancer (CRC) prevention and screening



Topics

・Prevention of CRC using endoscopy

・Colorectal tumor with image enhanced endoscopy (IEE)

・Introduction of colorectal ESD



Cancer in the world



Outcome of CRC

Category of CRC progression

Stage 0 ⇒ Localized in the mucosa

Stage I ⇒ Localized until the Proper muscular layer

Stage II ⇒ Beyond the Proper muscular layer

Stage III⇒ exist lymph node metastasis

Stage IV⇒ exist liver, lung, and/or peritoneal L/N metastasis

5-year survival rate

： 95%～100%

： 90%～95%

： 80%～85%

： 55%～75%

～15%

The therapy is determined by stage and patients performance status.
Endoscopic therapy, Surgery, Chemotherapy and/or etc．

5-year survival rate of CRC is relatively high compared with other GI cancers.
CRC could be completely curative, if the lesion is detected in early stage.

(For example, in Gastric cancer, stage I: 85-95%, Stage II 65-85%，Stage III 30～50%)



Prevention of CRC

1. Primary Prevention

Health Promotion

Prevention of disease

2. Secondly Prevention

Early Detection & Diagnosis

Early Therapy

•CT
•Endoscopy
•Resection

(Polypectomy or Operation)



In the Minnesota Colon Cancer Control
Study, 46,551 participants, 50 to 80 years
of age, were randomly assigned to
usual care (control) or to annual or
biennial screening with fecal occult-
blood testing.

Screening reduced colorectal-cancer
mortality (relative risk with annual
screening, 0.68; 95% confidence interval
[CI], 0.56 to 0.82; relative risk with
biennial screening, 0.78; 95% CI, 0.65 to
0.93) through 30 years of follow-up.

Fecal Occult Blood Test

⇒receiving FOBT every year
reduce 32% of CRC death
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Among 88,902 participants
followed over a period of 22
years.

→Screening colonoscopy 
reduce 68 % CRC death

Screening Colonoscopy



Among 2602 patients who had
adenomas removed during participation
in the study, after a median of 15.8 years,
1246 patients had died from any cause
and 12 had died from colorectal cancer.
Given an estimated 25.4 expected
deaths from colorectal cancer in the
general population, the standardized
incidence-based mortality ratio was 0.47
(95% confidence interval [CI], 0.26 to
0.80) with colonoscopic polypectomy,
suggesting a 53% reduction in mortality.

⇒Polypectomy is effective
for reducing 53 % CRC death.

Early Therapy
Polypectomy
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・Annual screening FOBT is effective

・Screening colonoscopy and polypectomy reduce CRC death

⇒ Is it enough just screening patients？？

The answer is ・・・ NO!!!

Precise management of colonoscopy is very important



Adenoma Detection Rate (ADR)

The rate an endoscopist detects in one colonoscopy

When ADR improves, CRC death will reduces



The time of observation
and ADR

 ADR improves 3.6% with 1 min

extra for observation

 Observation time less than 6 min

increases 2.3 times the risk of

interval cancer (CRC detected at

the next colonoscopy)



Factors of ADR

・colon cleansing level

・cecal intubation rate

・antispasmodic drug

・experience of endoscopists

・timing of the colonoscopy

(ADR decreases at latter half of AM and PM)

Lee TJ. et al. Endoscopy. 2014;46(3):203-11.

・the use of image enhanced endoscopy (IEE)

Today’s topic



Grouping of endoscopy

Endoscopy

white light imaging

image enhancement

digital

optic digital

chromoendoscopy

magnification imaging

micro imaging

fault imaging

optical

optic digital

molecular imaging

contrast

out-line enhanced

fluorescent

narrow band

infrared imaging

ex. FICE,
i-scan

ex. structure enhanced

ex. indigo carmine,
crystal violet

ex. AFI

ex. NBI, BLI,
LCI

ex. IRI

IEE



ADR and chromoendoscopy

・Indigo carmine spraying improves ADR

→however the observation time expands

Pohl J. et al. Gut 2011;60:485-490.
Charles JK. et al. Am J Gastroenterol 2010; 105:1301–1307

⇒any simple methods?

NBI and BLI only requires just pressing

the button during the observation

And provide the further information



Narrow Banding Imaging (NBI）

Narrow Band Imaging (NBI) system (Olympus Medical Co.,
Tokyo, Japan). A narrow wave （415nm and 540nm） which is
absorbed in blood, microvascular and microsurface pattern
are enhanced.

Dinecen L, et al. Gastrointest Endosc 2012;75(3):604-11. Pasha SF, et al. Am J Gastroenterol 2012;107(3):363-70.

NBI and ADR



New generation NBI (2012～）

With the new generation NBI, Polyp detection rate (PDR) and ADR

improves. NBI 35.4％ vs non-NBI 20.1% p=0.01

Lee TJ. et al. Endoscopy. 2014;46(3):203-11.



BLI and ADR

Gastrointestinal Endoscopy 2017 86(2):386-394.



BLI and ADR

Gastrointestinal Endoscopy 2017 86(2):386-394.



Linked Color Imaging(LCI)

In 2012, Fujifilm produced “LCI”.
LCI differentiates the red color spectrum more effectively than
White Light imaging thanks to its optimal pre-process composition
of light spectrum and advanced signal processing. The increased
color contrast improves detection of inflammation and results in
more accurate delineation.



The usefulness of about BLI and LCI

BLI and LCI improve the
visibility of colorectal lesions.

Suzuki T. et al Gastrointestinal Endoscopy 2017 86(4):692-697.



Summary

・ADR improves with the use of IEE

⇒ How is the ability of qualitative diagnosis

for colorectal neoplasms with IEE?



The ability of IEE for the qualitative diagnosis of colorectal neoplasms

Kudo S, et al J ClinPathol1994;47:880-5.

Golden standard for recent

Precise diagnosis rate
is 85～98.7％

agenda
・the hassle procedure
・long observation time
・cost

Pit pattern with crystal violet



The ability of NBI(non-magnification）

Precise diagnosis rate is
89-92％

David HG, et al Gastroenterology 2012;143:599 – 607
Hayashi N, et al. Gastrointest Endosc 2013;78:625-32.



The ability of NBI（magnification）

Sano Y, et al. Digestive
Endoscopy 2016; 28:
526–533

Sumimoto K, et al Gastrointest Endosc 2017;85:816-21



Strategy for endoscopic diagnosis and treatment

Sumimoto K, et al Gastrointest Endosc 2017;85:816-21

NBI/BLI



The most important point to introduce colorectal ESD
is・・・

Precise diagnosis for the target lesion of Colorectal ESD

Because・・・colorectal ESD sometimes causes complication
such as perforation

Perforation



The target lesion of Colorectal ESD

The lesion that preferred to endoscopic En bloc resection

Of which・・・

１） difficult to en bloc resection by EMR

• LST-NG, especially Pseudo Depressive type

• showed VI pit pattern

• SM slight invasion

• Large depressed tumor

• Large protruded lesion suspected cancer

２）involve fibrosis in submucosal layer

３）associate chronic inflammation such as UC

４）local residual lesion after endoscopic resection

（Japan colorectal ESD conference)



qualitative
diagnosis

invasion depth
diagnosis

presence
diagnosis

Flow of the diagnosis

Conventional endoscopy

NBI/BLI

Chromoendoscopy

NBI/BLI

Chromoendoscopy

Magnifying
Endoscopy

Non-Magnifying
Endoscopy



?? ? ?

Good Bowel Preparation is Indispensable
to Detect “Flat and Depressed” Lesions

Bowel Preparation

Polyethylene glycol electrolyte lavage solution
(PEG-ELS) 2 -3 Liters

・・・On the Examination’s Day Morning

presence
diagnosis





Malignancy(cancer)

Mucosa
Muscular layer of mucosa
Submucosa
Proper muscular layer
Serosa

Points to start colorectal ESD



Grasping type

Needle typeBlade type



Take home message

• CRC is a disease increasing world wide and we need to

lower the burden

• Screening colonoscopy reduces CRC death

• It is important to manage the quality control of

colonoscopy

• Chromoendoscopy is useful for detection and diagnosis for

colorectal neoplasms, however the procedure is hassle, so

NBI and BLI is worthy of note.



Take home message

Precise diagnosis for the target lesion of Colorectal ESD
（Pit pattern, NBI/BLI JNET classification)

・Be aware of colorectal anatomy focus on layer, which differs on
the location of colon
(mucosal layer, muscularis mucosae, submucosal layer)

・Understand the characteristic of various cutting devices
(Blade type, Needle type, Grasping type)

・Know as much about the prevention and treating method
for complications
(hemorrhage, perforation)


