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Endoscopic Diagnosis of Colorectal Neoplasms Using
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Many techniques have been developed to reduce the number of missed lesions during colonoscopy screening.
Autofluorescence imaging (AFI) is one of the newly developed image-enhanced endoscopy (IEE) techniques,
which functions similar to narrow band imaging (NBI) and flexible spectral imaging color enhancement (FICE),
that can improve the detection and characterization of both polypoid and non-polypoid colonic neoplasms by
enhancing their macroscopic features. We have previously reported that AFI, when used in combination with
a transparent hood mounted on the tip of the endoscope to maintain distance from the colonic mucosa, results
in the detection of approximately 1.6 times more colorectal neoplasms than conventional white light (WLI)
colonoscopy. We have also revealed that AFI results in a higher flat neoplasm detection rate than WLI. Because
the images of colorectal lesions visualized using AFI differ between histological lesion types, AFI also offers
the possibility of differentiating neoplastic from non-neoplastic lesions. However, the difference between
neoplastic and non-neoplastic lesions in the images generated using AFI relies on the density of the magenta
coloring of the image and is therefore somewhat subjective. Recent studies suggest that NBI with magnification
may be a superior modality for characterizing the neoplastic status of small colonic polyps. Although further
developments are needed, the recent development of IEEs allows us to efficiently detect and differentiate
colorectal neoplasms during colonoscopy screening. This article reviews the use of AFI in the diagnosis of

colorectal neoplasms and discusses its advantages and limitations. (Intest Res 2012;10:142-151)
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INTRODUCTION

Colorectal cancer is a leading cause of cancer deaths
worldwide."”” Both the incidence and mortality due to
colorectal cancer have been increasing rapidly in Korea.
According to the Korean Central Cancer Registry, color-
ectal cancer is the third most common cancer in Korea.’
Transition through the adenoma-carcinoma sequence is
thought to be the major route of development of color-
ectal cancer’ and mortality due to colorectal cancer can
be reduced by removal of colorectal adenomas.™®

Received November 7, 2011. Revised November 14, 2011.

Accepted November 16, 2011.

* Correspondence to : Yoji Takeuchi, M.D., Department of
Gastrointestinal Oncology, Osaka Medical Center for
Cancer and Cardiovascular Diseases, 1-3-3 Nakamichi,
Higashinari-ku Osaka 537-8511, Japan
Tel: +81-6-6972-1181, Fax: +81-6-6981-4067
E-mail: takeuti-yo@mec.pref.osaka.jp

142

Therefore, early diagnosis and removal of colorectal ne-
oplasms (both adenomas and early cancerous lesions)
are of obvious importance. Colonoscopy is one of the
most reliable methods for both diagnosis and removal
of colorectal neoplasms.” However, in a study that in-
vestigated adenoma diagnosis miss rates using back-to-
back colonoscopy, Rex et al.® reported that colonoscop-
ists missed approximately 24% of adenomas during con-
ventional colonoscopy screening. In addition, the im-
portance of non-polypoid type, slightly elevated or de-
pressed colorectal neoplasms in the development of col-
orectal cancer is increasingly being recognized. These
slightly elevated or depressed lesions, which develop
from a ‘de novo’ pathway”'’ rather than the adenoma-
carcinoma sequence, are difficult to detect using con-
ventional white light imaging (WLI) colonoscopy.'
Therefore, it is necessary to develop a more sensitive
method for the diagnosis of colorectal neoplasms, espe-



cially for non-polypoid, slightly elevated and depressed
lesions.

Chromoendoscopy, which is a conventional WLI co-
lonoscopy with dye spraying, is currently considered as
an essential procedure for the detection and character-
ization of gastrointestinal neoplasms in Japan. However,
as it is more technically troublesome and time consum-
ing than WLI, it is not routinely used worldwide. The
development of an equally effective and more techni-
cally facile diagnostic method of endoscopy has been
anticipated. Autofluorescence imaging (AFI) is one of
several newly developed image-enhanced endoscopy
(IEE) ‘[echniques.12’13
clude narrow band imaging (NBI)

These techniques, which also in-
15 and flexible spec-
tral imaging color enhancement,'™"” enhance the macro-
scopic features of gastrointestinal neoplasms making en-
AFl is a

promising technique for improving the sensitivity of di-

doscopists easier to detect and differentiate."

agnosis of non-polypoid colorectal neoplasms. There are
many reports on the efficacy of AFI for upper gastro-

18-23
and there have been several

intestinal endoscopy,
studies investigating the diagnosis of colorectal neo-
plasms using AFL In this article, we will review the
available literature on the use of AFI for the diagnosis

of colorectal neoplasms.
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AFl AND THE AFI
VIDEO-ENDOSCOPY SYSTEM

Fluorescence is the emission of a longer wavelength
of light from a substance called a fluorophore following
irradiation of that fluorophore by a short wavelength
excitation light. In the gastrointestinal tract, endogenous
fluorophores such as collagen, nicotinamide adenine
dinucleotide, flavin, and porphyrins exist in both the
mucosa and submucosa. When a short wavelength
excitation light illuminates the gastrointestinal mucosa,
natural tissue fluorescence called autofluorescence is
The AFI
video-endoscopy system produces real-time pseudo-

emitted from these endogenous ﬂuorophores.24

color images with emitted autofluorescence. Since the
AFI video-endoscopy system utilizes only natural tissue
fluorescence from endogenous fluorophores, it does not
require any drug administration or dye spraying and thus
reduces the risk of adverse side effects.

Detection of abnormal lesions using AFI video-
endoscopy relies on differences in the autofluorescence
intensity or spectrum between normal and abnormal
gastrointestinal mucosa. These differences in the auto-
fluorescence intensity or spectrum are affected by the
concentration or depth distribution of endogenous fluor-
ophores and by differences in tissue micro-architecture,
including altered mucosal thickness or blood (hemo-
globin) concentration. Autofluorescence is generally re-

Autofluorescence imaging

Fig. 1. Principles of auto—
fluorescence endoscopy and
possible mechanisms of color
change in protruding neo—
plastic lesions. NADH, Nico—
tinamide adenine dinucleo—
tide. Hb, hemoglobin.

143



Intest Res : Vol. 10, No. 2, 2012

duced by protruding lesions when compared with the
normal mucosa (Fig. 1).” These differences in fluores-
cence, which are mainly different in intensity, appear as
color differences in the AFI video-endoscopy images.26

HOW TO USE AFI VIDEO-ENDOSCOPY

Early AFI system was a fiberoptic endoscope with a
heavy image-intensifying camera unit attached to the en-
doscope tip. However, these provide poor image quality
and poor maneuverability and thus not suitable for gen-
eral clinical usage in the era of video-endoscopy. The
latest AFI system uses a dedicated video-endoscope
(CF-FQ260AZI; Olympus Medical Systems, Tokyo,
Japan) that incorporates two charge-coupled devices
(CCDs) for the AFI and WLI modes. Its appearance and
maneuverability are almost identical to those of a con-
ventional video-colonoscope. Each mode can rapidly be
selected by pushing a button on the control head of
colonoscope. The AFI system is the first imaging sys-
tem that detects autofluorescence by a CCD in-
corporated within the video-endoscope.

In the AFI mode, a blue excitation light for inducing
autofluorescence (395-475 nm), and a green (G’-) light
(550 nm) for generating reflected images, are produced
sequentially from the light source via a rotary filter. An
excitation light cut filter is incorporated with the CCD
of the AFI mode; this permits only 490 to 625 nm
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wavelength light to filter through, allowing tissue auto-
fluorescence and reflected G’-light to reach the CCD
while blocking blue excitation light. When the G’-light
is illuminated, reflected images are visualized. The im-
age processor artificially colors the autofluorescence im-
ages to green and the green reflected image to red and
blue, and composite images are displayed on the video
screen (Fig. 2). The intensity of the reflected G’-light
is determined by the absorption features of hemoglobin.
Normal mucosa emits bright autofluorescence, and thus
the composite color appears bright green. Protruding le-
sions (e.g., tumors, polyps) absorb autofluorescence and
appear as magenta, which is the complementary color
of green. As hemoglobin absorbs both autofluorescence
and G’-light (550 nm) areas containing hemoglobin are
displayed as dark green in the AFI mode.

In the WLI mode, the light source provides red,
green, and blue wavelength light sequentially using a ro-
tary filter. As the CCD for the WLI mode is the same
as that in the conventional high-definition colonoscope
the EVIS CF-H260AZI (Olympus, Tokyo, Japan), diag-
nosis of colorectal neoplasm can be done using both the
AFI mode and the high-definition WLI mode.

HOW TO WATCH COLORECTAL
NEOPLASMS USING AFI

When using AFI, normal colorectal mucosa without

Barrier filter

CCD (490-625 nm)

Mucosa

Green light

Fig. 2. Diagram of the auto—
fluorescence imaging (AFl)
system. CCD, charge—coupled
device.
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N
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inflammation appears green in color. Images of color-
ectal lesions differ according to macroscopic lesion
type27 and it is important to understand the difference
in appearance of the various lesion types when using the
AFI colonoscope. The macroscopic types of colorectal
neoplasms are variable and they can be divided into
three categories; polypoid, flat, and depressed types.28
Polypoid lesions (Paris classification Type 0-I), which are
the most common macroscopic type of colorectal neoplasms,
are easily detectable with conventional WLI. They appear as
polypoid magenta lesions when using AFI (Fig. 3).
Slightly elevated lesions (Paris classification Type
0-ITa) are an uncommon macroscopic type of colorectal
neoplasm. Slightly elevated lesions are usually similar in

color or reddish compared to the surrounding mucosa
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and can be difficult to recognize using conventional
WLI. If these are overlooked they can be a cause of in-
terval cancer (invasive colorectal cancer which occurs
after a negative screening colonoscopy). When vi-
sualized using AFI, slightly elevated lesions appear as
a distinct magenta area within the surrounding green mu-
cosa (Fig. 4).

Depressed lesions (Paris classification Type 0-llc) are

29,30
D

rare macroscopic findings of colorectal cancer. e-

pressed lesions are thought to arise through a de novo
pathogenic sequence and demonstrate early invasive
characteristics. It is difficult to identify depressed le-
sions using conventional WLI colonoscopy. We have re-
ported a successful AFI imaging of a diminutive, de-
pressed-type early colon cancer invading the sub-

Fig. 3. Endoscopic images of
a polypoid adenoma. (A) Whi—
te light image of a polypoid
adenoma in the ascending
colon. (B) The autofluoresce—
nce image of a polypoid ade—
noma in the ascending colon.
The tumor appears as a poly—
poid magenta lesion.

Fig. 4. Endoscopic images of a slightly elevated adenoma. (A) White light image of a slightly elevated adenoma in the
transverse colon. The lesion is similar in color to the surrounding mucosa and cannot be seen clearly. (B) The
autofluorescence imaging (AFI) image of a slightly elevated adenoma in the transverse colon. The lesion appears as
a distinct magenta area within the surrounding green mucosa and can be seen clearly. (C) Chromoendoscopic image
of a flat adenoma in the transverse colon using 0.2% indigo carmine. The macroscopic features of the adenoma are
enhanced by the indigo carmine which resembles the AFl image.

145



Intest Res : Vol. 10, No. 2, 2012

Fig. 5. Endoscopic images of a depressed—type early colon cancer. (A) White light image of a depressed lesion in
the sigmoid colon. The lesion is similar in color to the surrounding mucosa. It is difficult to detect using conventional
colonoscopy. (B) The autofluorescence imaging (AFI) image of a depressed lesion in the sigmoid colon. The lesion
appears as a green area within surrounding magenta mucosa. The depressed lesion is thinner than the surrounding
mucosa and the intensity of the autofluorescence is not reduced. Therefore, the depressed area appears green while
the surrounding mucosa, which is relatively thicker than the depressed area, appears magenta. (C) Chromoendoscopic
image of a depressed lesion in the sigmoid colon using 0.2% indigo carmine. This image resembles the corresponding
AFl image. The lesion had invaded into the submucosal layer.

mucosal layer. The lesion appeared as a 5 mm green
area surrounded by magenta mucosa (Fig. 5), which dif-
fers from the appearance of other types of colorectal ne-
oplasms visualized using AFL’' Depressed lesions are
thinner than the surrounding mucosa and the intensity
of autofluorescence is not reduced. Therefore, the de-
pressed area appears green while the surrounding muco-
sa, which is relatively thicker than the depressed area,
appears magenta.

ADENOMA DETECTION RATE OF AFI

AFT enhances visualization of colorectal neoplasms,
which appear with a distinct color difference relative to
normal colorectal mucosa. Inoue et al.” visualized 49
lesions in 43 patients using WLI, AFI, and chromoendo-
scopy with 0.2% indigo carmine visualization of the sur-
face appearance and circumferential margin of the le-
sions which revealed better with AFI than with WLIL
Therefore, it is expected that the use of AFI will im-
prove the detection rate of colorectal lesions during co-
lonoscopy screening, especially in detecting slightly ele-
vated lesions that are difficult to detect using WLI.

In a pilot study that evaluated the feasibility of AFI
for the detection of colorectal adenomas in 64 patients,
we compared the adenoma detection rates of AFI and
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Table 1. Comparison of Two Different Pilot Studies
for the Detection of Colorectal Lesions Using WLI
and AFI

Author Matsuda et al®  Uedo et al®

WLI AFI WLI AFI

Patients 167 64

) Right sided Left sided
Investigated area

colon colon
Study design Modified back-  Modified back-
to-back RCT to-back RCT

Detected lesion 73 100 57 58
Detected neoplasm 69 92 28 26
Missed lesion 45 19 13 12
Missed protruded lesion 6 5 7 10
Missed flat lesion 39 14 6 2

WLI, white light imaging; AFI, autofluorescence imaging;
RCT, randomized controlled trial.
Values are number.

WLI using back-to-back sigmoidoscopy. Each method
detected almost the same number of polyps and ad-
enomas, and their sensitivity and specificity were almost
identical (Table 1). Therefore, we concluded that AFI
did not demonstrate superior efficacy to WLI for detect-
ing lesions in the sigmoid colon.”

Contrary to these results, Matsuda et al.** reported that
AFT detected polyps in the right-sided colon better than



WLI. They compared the adenoma miss rate using AFI
and WLI in 167 patients who underwent a modified
back-to-back colonoscopy of the right-sided colon in-
cluding the cecum, ascending and transverse colon. The
miss rate for all polyps with AFI (30%) was significantly
less than that with WLI (49%) (P=0.01, Table 1).
The differences between the results of these two stud-
ies may be due to the investigated area of the colon in
each study (Table 1). The image quality of AFI, i.e., res-
olution, refresh rate and speed of brightness control, is
worse than that of WLI, and it is necessary to observe
the colonic mucosa slowly and carefully to recognize
the color differences between lesions and the surround-
ing mucosa. However, it is often difficult to keep the
colonoscope moving slowly in the narrow and tortuous
sigmoid colon. This may have impeded our ability to
fully utilize the potential of AFI in the sigmoid colon.
However, the right-sided colon is wider and relatively
straighter in comparison to the sigmoid colon, and thus
may provide more suitable conditions for AFI. Further-
more, slightly elevated lesions had a tendency to be
missed by WLI and be detected by AFI in both pilot
studies (Table 1). We concluded that AFI has superior
efficacy to WLI for detecting slightly elevated lesions,
but its utility is still limited in certain areas of the colon.

AFl AS A COLONOSCOPY
SCREENING METHOD

Rex et al.® reported that the number of adenomas
missed during colonoscopy was greater in the right-sid-
ed (27%) than the left-sided (21%) colon, but the differ-
ence was not significant. Therefore, we thought that the
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superior ability of AFI to detect adenomas when com-
pared with WLI should be shown in the left as well as
the right side of the colon. Attachment of a transparent
hood (TH) to the tip of an AFI colonoscope can help
to maintain an adequate distance between the tip and the
mucosa and thus allow the CCD to catch reflected auto-
fluorescence, even in the narrow and tortuous sigmoid
colon. Therefore, we attached a TH to the tip of an AFI
colonoscope during colonoscopy screening using AFL”

We then conducted a randomized controlled trial to
evaluate the efficacy of AFI with a TH.”® In this trial,
we used a two-by-two factorial design to investigate the
impact of AFI and the impact of a TH on neoplasm de-
tection rates (Fig. 6). Patients undergoing colonoscopy
screening for detailed investigation of positive fecal oc-
cult blood test or surveillance after endoscopic removal
of colorectal adenomas were enrolled and randomly as-
signed to one of four groups (WLI alone, WLI+TH,
AFTI alone, AFI+TH, Fig. 7). Patients were excluded if
(1) they had a history of colectomy or major abdominal

» Randomized controlled open-labeled trial

Observation mode

WLI AFI

Transparent } i h

Fig. 6. The concept of a 2X2 factorial design used to
simultaneously investigate the efficacy of the auto—
fluorescence imaging (AFl) and of mounting a tran—
sparent hood (TH) on the endoscope tip. WLI, white light
imaging.

— Fig. 7. Design of a randomized,
WL controlled, 2X2 factorial trial

for investigation of the impact

Colonoscopy
for FOBT+
surveillance of
colonic polyps
(N=550)

Stratification: endoscopists,

purpose of exam.

WLI with TH

- »

Primary of the autofluorescence imaging
endpoint: (AFI) and use of a transparent
neoplasm hood (TH) on neoplasm de—

detection rate;
NDR
(neoplasm/
patient)

tection rates. FOBT, fecal occult
blood test; NDR, neoplasm
detection rate (detected neo—
plasms per patient); WLI, white
light imaging, R, randomiza—
tion.
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P=0.023*

Neoplasm detection rate (NDR)

WLI

AFI

surgery; (2) they had symptoms suggestive of colorectal
stenosis or cancer; (3) they had inflammatory bowel dis-
ease, familial polyposis, or known colorectal cancer; (4)
they had severe organ failure, non-correctable coagulop-
athy, or were undergoing anticoagulant therapy; or (5)
the colonoscopist judged that they did not understand
the meaning of random allocation. The primary end-
points of this study were neoplasm detection rate
(number of detected neoplasms perpatient) by WLI
without a TH (control group) and by AFI with a TH.

Between November 2008 and November 2009, 923
patients were scheduled to undergo colonoscopy in our
endoscopy unit. A total of 362 patients were excluded
from enrollment as per the exclusion criteria listed
above, leaving a total of 561 patients who were assigned
randomly to the different groups. A total of 1,105 le-
sions were detected in 380 patients. Specimens were not
obtained from 13 lesions, and histological diagnosis was
available for 1,092 lesions. Eight hundred and sev-
enty-five lesions were diagnosed as neoplasms and 217
were diagnosed as non-neoplastic. There were 383
(69%) patients with detected lesions and 329 (59%) of
patients had neoplasms.

The primary endpoint, neoplasm detection rate (num-
ber of detected neoplasms per patient [95% CI]) in the
AFI+TH group, was significantly higher than in the
group that underwent WLI alone (1.96 [1.50-2.43] vs
1.19 [0.93-1.44], respectively P=0.023 [Tukey-Kramer
multiple comparison method]). AFI+TH detected more
neoplasms than conventional colonoscopy (Fig. 8). In
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: NDR
Allocation [95%.C.]
1.19
WLI
[0.93-1.44] Fig 8. The primary endpoint of
WLI+TH 5 21872215] the randomized, controlled trial.
: : Neoplastic lesion detection rate
AF] 1.36 (NDR) in the autofluorescence
[1.07-1.65] ) ) )
cn imaging (AFI) with a transparent
AFI+TH 0 510'926431 hood (AFI+ transparent hood
= [TH]) group was significantly

higher than in the white light
imaging (WLI) alone group.
*Tukey—kramer multiple com—
parison method.

subgroup analysis using a Poisson regression model,
polypoid neoplasm detection rate was higher when a TH
was used (independent of AFI or WLI) than when a TH
was not used. In addition, the use of AFI resulted in
a higher flat neoplasm detection rate than WLI. Based
on these results, we concluded that the combination of
AFI with a TH is efficacious for the detection of color-
ectal neoplasms, and that a TH should be attached to
the colonoscope tip when using AFI for colonoscopy
screening.

PROBLEMS TO BE SOLVED

We have reported that the combination of AFI with
a TH results in the detection of approximately 1.6 times
more colorectal neoplasms than conventional WLI colo-
noscopy. However, the median size of the lesions de-
tected by AFI with a TH was only 4.1 mm, and almost
all of them (98%) were indolent non-neoplastic lesions
or low-grade adenomas. Although early detection and
resection of colorectal adenomas is an efficacious and
fundamental strategy for prevention of colorectal cancer
development, use of such a sensitive modality for de-
tection of colorectal neoplasms can increase the cost,
time and labor required for formal histopathological di-
agnosis of detected indolent neoplasms. Thus, highly
sensitive colonoscopy techniques may result in a higher
rate of colorectal neoplasm histopathological diagnosis
that does not translate into a comparatively higher rate
of cancer prevention and cure.



In 2009, Ignjatovic et al.”’ proposed the ‘DISCARD’
policy in Lancet Oncology. The principle of the policy
is that ‘optical diagnosis’ distinguishing neoplastic from
non-neoplastic lesions using NBI without magnification,
can be a real-time virtual alternative to formal histo-
pathological diagnosis of small polyps. This policy can
lead to substantial savings in the cost, time and labor
required for formal histopathological diagnosis by dis-
carding small colorectal polyps with ‘optical diagnosis’
using NBI. We believe that this proposal has a merit
as in vivo ‘optical diagnosis’ of small colorectal lesions
which lead to potential clinical and cost advantages.

AFT also offers the possibility of ‘optical diagnosis’
since the images of colorectal lesions generated using
AFI differ according to the macroscopic, as well as the
histological types. Hyperplastic lesions appear as light
magenta in color, which differs from the appearance of
neoplastic lesions as shown in Fig. 9. Arita et al.** re-
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ported that the color-contrast index of lesions visualized
using AFI increased as the malignant potential increased
(with hyperplastic polyps showing less color-contrast
than adenomas, which in turn show less color-contrast
than carcinomas), and they concluded that quantitative
analysis of autofluorescence intensity using the col-
or-contrast index is helpful in discriminating different
types of colorectal mucosal lesions (Table 2). Sato et
al.”’ also reported that AFI can discriminate colon ad-
enomas from hyperplastic polyps. In a prospective mul-
ticenter study, they found that the accuracy of AFI for
distinguishing adenomas from hyperplastic lesions was
84.9% (Table 2).

Although AFI is a useful tool for ‘optical diagnosis’,
which discriminates of neoplastic and non-neoplastic
colorectal lesions, Kuiper et al.®’ reported that the sensi-
tivity, specificity and accuracy of AFI in differentiating
adenomas from non-adenomatous lesions were 90%,

Fig. 9. Endoscopic images of a hyperplastic polyp. (A) White light image of a slightly elevated hyperplastic polyp in
the sigmoid colon. (B) The autofluorescence imaging image of a slightly elevated hyperplastic polyp in the sigmoid colon.
The lesion appears as a light magenta area within the surrounding green mucosa. The color difference between the
lesion and the surrounding mucosa is less than the color difference between a neoplastic lesion and the surrounding

mucosa.

Table 2. Diagnostic Performance for Distinguishing Neoplastic Lesion from Non—neoplastic Lesion

Author  Arita et al® Sato et al® Kuiper et al.® Ignjatovic et al."

Mode AFI HRE AFI NBI AF| NBI WLE AFI NBI NBI-ME
Lesion (n) 54 424 239 238 80
Sensitivity 0.95 0.84 0.89 0.91 0.90 0.87 0.69 0.63 0.74 0.93
Specificity 0.64 0.47 0.67 0.77 0.37 0.63 0.60 0.43 0.56 0.59

AFI, autofluorescence imaging; HRE, high resolution endoscopy; NBI, narrow-band imaging; WLE, white light endoscopy; NBI-ME,

narrow-band imaging with magnification.
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37%, and 62%, respectively. The accuracy of AFI was
deemed insufficient for clinical use (Table 2). Further-
more, Ignjatovic et al.*' reported that AFI did not show
better sensitivity, specificity, or accuracy for character-
izing small colonic polyps compared to those of WLI
in their trial. Since the difference between non-neo-
plastic and neoplastic lesions in the images generated
using AFI relies on the density of the magenta coloring
of the image, distinguishing between lesion types can
be subjective. In the same study by Ignjatovic et al.,”!
NBI with magnification (NBI-ME) had the best overall
accuracy and interobserver agreement when compared
to WLI, AFI and NBI without magnification (Table 2).
Thus NBI-ME might be more suitable than AFI for
‘optical diagnosis’. Furthermore, characterization of the
capillary pattern on the surface of detected lesions using
NBI-ME has been reported to allow assessment of the
degree of dysplasia in early colorectal neoplasia.42 By
incorporating this technique so called NBI-ME for the
‘detect inspect characterise resect and discard (DIS-
CARD)’ policy, it is possible to distinguish high-grade
adenomas from low-grade adenomas or non-neoplastic
lesions. This allows us to adopt a more accurate and de-
tailed ‘DISCARD’ policy-the ‘DISCARD-ME’ policy.
We have already completed enrolling participants in the
phase II study to investigate the efficacy of the
‘DISCARD-ME’ policy.

CONCLUSION

Although AFI has the ability to detect small lesions
missed with WLI, at this time the utility of AFI for
‘optical diagnosis’ is limited. This may be due to the
low resolution of current AFI video-endoscopy systems,
or to the subjective nature of interpretating color density
of the images. Further improvement of AFI image
quality, or additional color-enhancing technologies re-
lated to AFIL, are needed. Otherwise, other image-
enhancing endoscopy techniques (e.g., NBI-ME) might
be superior in performing an ‘optical biopsy’ in practice.
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