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Abstract

Backgrounds/Aim: Colorectal laterally spreading tumors
(LSTs) are sometimes difficult to visualize even with image-
enhanced endoscopy. y-Glutamyl-transpeptidase (GGT) is a
cell surface-associated enzyme that is overexpressed in var-
ious types of human cancers. Furthermore, GGT expression
is higher in colorectal cancer cells than in normal colorec-
tal mucosa. y-Glutamyl hydroxymethyl rhodamine green
(gGlu-HMRG), an activatable fluorescent probe, is nonfluo-
rescent under a neutral pH and normal cellular environ-
ment; however, it turns highly fluorescent upon reaction
with GGT. We evaluated ex vivo fluorescent imaging of
colorectal LSTs using this GGT-activatable fluorescent
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probe. Methods: Between March 2013 and March 2014, 30
endoscopically resected colorectal LSTs were prospectively
included in this study. Each was analyzed by first taking a
baseline image before spraying; then spraying with gGlu-
HMRG onto the freshly resected specimen, and finally tak-
ing fluorescent images 15 min after spraying with a dedi-
cated imaging machine. Results: Of the LSTs, 67% rapidly
showed positive fluorescent activity. These activities were
shown inadenoma (54%) and carcinoma in adenoma (76%),
and in LST-granular type (80%) and LST-nongranular type
(40%). Conclusion: Topically spraying gGlu-HMRG enabled
rapid and selective fluorescent imaging of colorectal tu-
mors owing to the upregulated GGT activity in cancer cells.
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Introduction

Currently, screening colonoscopy is widely accepted
as the gold standard for colorectal cancer detection [1-3].
Indeed, early detection of polyps and their subsequent
endoscopic removal are the best ways to reduce colorectal
cancer mortality [1-3]. Various image-enhanced endos-
copy techniques, such as chromoendoscopy [4, 5], nar-
row-band imaging [6, 7], autofluorescence imaging [8]
and confocal laser endomicroscopy [9], have improved
the detection and characterization of colorectal neo-
plasms. However, laterally spreading tumors (LSTs) are
still difficult to detect with such modalities [10-14]. LST-
nongranular type (LST-NG) is particularly difficult to vi-
sualize even with a large tumor size, which has a higher
potential risk of lymph node metastasis and should be
treated by endoscopic submucosal dissection (ESD) [14-
16]. ,
Optical fluorescence molecular imaging has been in-
vestigated - for optically guided surgery and endoscopy
[17]. y-Glutamyl-transpeptidase (GGT) is a cell surface-
associated (or -bound) enzyme involved in cellular gluta-
thione homeostasis, and is considered to play a role in
tumor progression, invasion and drug resistance [18].
GGT is poorly expressed in normal tissue, but overex-
pressed in vivo on the cell surface membrane of various
cancer cells, such as cervical and ovarian cancers [19-21].

Urano et al. [22] developed an enzymatically activat-
able fluorescent probe, y-glutamyl hydroxymethyl rho-
damine green (gGlu-HMRG) in vivo, which originated
from the fluorophore rhodamine green that became fluo-
rescent after cleavage of a GGT-specific sequence. gGlu-
HMRG is nonfluorescent under neutral pH and a normal
cellular environment with low GGT activity. When gGlu-
HMRG reacts with GGT on the surface of a cancer cell,
gGlu-HMRG is promptly hydrolyzed and transformed
into HMRG, showing strong fluorescence, and permeates
the plasma membrane and accumulates in the lysosomes
of cancer cells. Furthermore, topically spraying gGlu-
HMRG could provide immediate and specific enhance-
ment of the cells overexpressing GGT [22, 23]. Therefore,
this activatable fluorescent probe may be a new modality
for cancer-selective fluorescent imaging. However, only
limited data from mice models have been reported [22-
24]. We assumed that gGlu-HMRG might be applied to
the visualization of a superficial colon neoplasm with
high GGT activity, leading us to conduct this pilot study
[25]. The study aimed to evaluate ex vivo fluorescent im-
aging of colorectal tumors using the GGT-activatable flu-
orescent probe.

Fluorescent Imaging of Colorectal
Tumors Using GGT

DIG369367.indd 71

Materials and Methods

Lesion Inclusion Criteria

Between March 2013 and March 2014, a total of 30 endoscopi-
cally resected LST's at the National Cancer Center Hospital in To-
kyo, Japan, were prospectively included in this study. Clinical mac-
roscopic type was divided into LST-granular type (LST-G) and
LST-NG. LST-G is defined by the presence of aggregates of even
or uneven nodules on the surface, and LST-NG has a smooth sur-
face lacking granular formations [26, 27]. The right-side colon was
defined as including the lesions located in the cecum, ascending
colon and transverse colon. The left-side colon was defined as a
descending colon and sigmoid colon.

Imaging Method of Fluorescent Imaging

We used a handheld fluorescent imaging machine (Discovery;
INDEC Inc., Santa Clara, Calif., USA) which could provide the still
images under white light and 450-490 nm of blue excitation light
(fig. 1a). The freshly resected specimens were quickly fixed on a
black board and baseline images were obtained before spraying
¢Glu-HMRG by blue light and white light with the Discovery ma-
chine. Then, 1,000 pl of gGlu-HMRG in a concentration of either 50
or 500 M were topically sprayed onto the resected specimen. We
first used gGlu-HMRG in a concentration of 500 M based on previ-
ous reports, and then modified this to 50 pm [22-24]. After spraying,
fluorescent images were subsequently taken every 30 s for 15 min.

Assessment of Fluorescent Image with gGlu-HMRG

The fluorescent images were evaluated by three endoscopists.
The fluorescent activity was determined to be positive when the
lesion was illuminated after spraying gGlu-HMRG compared with
the baseline image, even if the illumination was partial or hetero-
geneous. The activity was determined to be negative if the illumi-
nation showed no difference from that of the baseline image.

Histopathological Assessment

After fluorescent imaging all resected specimens were fixed in
10% buffered formalin and cut into 2-mm slices. These specimens
were embedded in paraffin, cut into 3-pum sections, stained with
hematoxylin and eosin, and microscopically examined for histo-
pathological diagnosis. Experienced gastrointestinal pathologists
assessed the macroscopic and histological type, tumor size, depth
of invasion, lymphovascular invasion and resected margin accord-
ing to the Japanese Classification of Colorectal Carcinoma [28].
The pathological findings were evaluated with the nonneoplastic,
adenomatous or cancerous area, and the distribution of the adeno-
ma and/or cancer was shown on the mapping. We evaluated the
consistency between the illuminated area in the fluorescent image
and the tumor extension in the pathological mapping.

Results

Clinicopathological Features
. The mean age was 68 + 7 years and the study included
15 male and 15 female patients. The mean tumor size was
39 + 13 mm, 20 were LST-G and 10 were LST-NG macro-
scopic type. Thirteen lesions were diagnosed as adenoma
and 17 were diagnosed as carcinoma in adenoma (table 1).
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Baseline image (0 min)

Fig. 1. a The Discovery machine (INDEC
Inc.), which provides fluorescent images
(emission wavelength >520 nm by long-
pass filter) by blue-light (450-490 nm) ex-
citation, with which the baseline and fluo-
rescent images were taken. b, ¢ White-light
image and chromoendoscopic image: the
endoscopic diagnosis was Ra, 0-Is+lla
(LST-G), 40 mm in size, cTis. d Endoscop-
ic white-light image of a resected specimen.
e White-light image of a resected specimen
taken by Discovery. f Fluorescent images
after spraying gGlu-HMRG with blue light;
rapid fluorescent increase was observed in
the tumor regions. g Purple lines on histo-
logical mapping showed tubular adenocar-
cinoma. h Histological finding of the blue
box on the histological mapping indicated
colonic well-differentiated tubular adeno-
carcinoma. HE stain. x40.

5 min

Fluorescent Activity

Twenty (67%) of the images were fluorescently positive
for the tumor region after 15 min, and 10 (33%) were neg-
ative. The mean tumor sizes in the positive and negative
groups were 42 and 32 mm, respectively. Of the 13 adeno-
mas, 7 (54%) lesions were positive and 6 (46%) were nega-
tive. Of the 17 carcinomas in adenomas, 13 (76%) lesions
showed positive fluorescence and 4 (24%) were negative.
According to the macroscopic type, 16 LST-G lesions
(80%) and 4 LST-NG lesions (40%) were positive (table 2).
Eighteen (75%) of 24 lesions were positive in 50 uM gGlu-

72 Digestion 2015;91:70-75
DOI: 10.1159/000369367
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10 min

12 min

15 min

HMRG, and 2 (33%) of 6 lesions were positive in 500 gM.
Among the 17 carcinomas in adenoma, 12 (80%) of 15 le-
sions were positive in 50 uM and 1 (50%) of 2 lesions was
positive in 500 uM. No histological tissue damage by gGlu-
HMRG was seen in any of the resected specimens. Of the
20 positive lesions, some showed a heterogeneous fluores-
cent increase in the tumor region. An example case was an
LST-G lesion 40 mm in size located in the upper rectum.
This lesion was removed by ESD. The resected specimen
was fixed on a black board and baseline images were ob-
tained. A rapid and heterogeneous fluorescent increase was

Sato et al.
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Table 1. Clinicopathological charactemsncs of colorectal tumors
(n=30)

Age, years 6817
Sex o : g
Male S 15
Female e S5
Location =~~~
Right colon - S5
Left colon 9
Rectum : : 6
Endoscopic treatment :
ESD 27
Endoscopic mucosal resection B
Size, mm o 39%13
Macroscopic type e
LST-G .20
LST-NG 10
Histology e
Adenoma i 13
Carcinoma in adenoma o 17?
GGT fluorescent activity .
Positive 20 (67)
Negative 710 (33)

Values are mean + SD or number with percentage in parenthe-
ses. ,

Table 2. Fluorescent imaging of colorectal lesions with gGlu-HMRG

Positive Negative
(n=20) (n=10)
Size, mm 42+11 3241
Macroscopic type
LST-G (n = 20) 16 (80) 4 (20)
LST-NG (n = 10) 4 (40) 6 (60)
Histology
Adenoma (n = 13) 7 (54) 6 (46)
Carcinoma in adenoma (n = 17) 13 (76) 4(24)

Values are mean + SD or number with percentage in parenthe-
ses.

observed in the tumor regions after spraying gGlu-HMRG.
The histological diagnosis was of a well-differentiated tu-
bular adenocarcinoma, pTis, ly0, v0, VMO0, HMO (fig. 1b-
h). One 40-mm LST-Glesion located in the cecum was also
removed by ESD. This lesion had a positive fluorescent ac-
tivity in a tiny area after spraying gGlu-HMRG. The histo-
logical diagnosis was of a well-differentiated tubular ade-
nocarcinoma in adenoma, pTis, Iy0, v0, VM0, HMO, and

Fluorescent Imaging of Colorectal
Tumors Using GGT
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the distribution of the adenocarcinoma component on his-
tological mapping was approximately consistent with the
tiny area of positive fluorescent activity (fig. 2).

Discussion

GGT expression is considered to be associated with a
‘resistance phenotype’ exhibited by preneoplastic trans-
formed cells [18]. GGT is overexpressed in various hu-
man cancer types in vivo [19-21] and is therefore consid-
ered to be a potential biomarker for early cancer detec-
tion. This association between GGT and neoplastic
transformation was highlighted in several experimental
models of chemical carcinogenesis in laboratory animals
[18]. The previous literature showed that GGT activity
was organ dependent, and the activity was high in several
cancer cells, such as the lung, ovary, liver and bile duct
[19-21]. Urano [29] reported that GGT fluorescent activ-
ity was significantly enhanced to about 60% of the cul-

‘tured cancer cells. Mitsunaga et al. [23] also reported that

gGlu-HMRG could improve endoscopic detection of
colitis-associated colon cancer in a mouse model of ulcer-
ative colitis.

In this study, we successfully observed tumor regions
as being fluorescently positive by topically spraying of
gGlu-HMRG. This method showed a rapid and specific
fluorescent increase upon reaction with GGT without any
lustologmal tissue damage in an ex vivo model. This is a
valuable finding relatmg to the ex vivo fluorescent imag-
ing of human colorectal LSTs.

Generally, two major categories of fluorescent probes

have been used in molecular imaging: ‘always-on’ and
acuvatable ‘Always-on probes, such as positron emis-
sion tomography, have the disadvantage of high back-
ground signal, which requires considerable time to clear
to achieve adequate target-to-background ratios. On the
other hand, several activatable probes, such as cathepsins,
have lower background signal, but the activation process
often requires hours to days, impeding the practicality for
real-time clinical use in endoscopy [30].

In the present study, overall GGT fluorescent activity
was positive in 67% of the specimens. Lesions with a car-
cinoma component were characterized by higher fluores-
cence than those with an adenoma component alone,
which might imply that there was a relationship between
the malignant potential of the cells and GGT fluorescent
activity. In addition, some lesions with positive GGT ac-
tivity revealed heterogeneous fluorescent activity (fig. 1b-
h). This might be associated with a histological heteroge-
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Fig. 2. a, b White-light image and chromo-
endoscopic image: the endoscopic diagno-
sis was cecum, 0-IIa (LST-G), 40 mm in
size, cTis. ¢ Endoscopic white-light image
of a resected specimen. d White-light im-
- age of aresected specimen taken by Discov- -
ery. e Fluorescent images after spraying
gGlu-HMRG with blue light; positive fluo-
rescent activity was seen in a tiny area, as
shown by the yellow arrow. f Histological
mapping: the green lines show tubular ad-
enoma and the narrow range of purple
lines show tubular adenocarcinoma. g His-
tological finding of the blue box on the his-
tological mapping indicated colonic ade-
noma. HE stain. x40. h Histological finding -
of the yellow box on the histological map-
ping indicated colonic well-differentiated
tubular adenocarcinoma. The distribution
of the adenocarcinoma component on his-
tological mapping was approximately con-
sistent with a partially positive GGT fluo-
rescent activity. HE stain. x40.

neity between adenoma and adenocarcinoma due to the
well-known adenoma-carcinoma sequence. Some lesions
showed partial GGT fluorescent activity and we experi-
enced an interesting case of intramucosal adenocarcino-
ma in adenoma (fig. 2). This case showed that the par-
tially positive fluorescent activity and positive area was
approximately consistent with the adenocarcinoma com-
ponent.

This was a pilot study using ex vivo specimens and did
not show significant clinical features associated with pos-
itive fluorescent imaging by gGlu-HMRG spraying. In
addition, the study used two gGlu-HMRG concentra-

74 Digestion 2015;91:70-75
: DOI: 10.1159/000369367
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15 min

tions of 50 and 500 pm. Of 17 carcinomas in adenomas,
the proportion of positive fluorescent activity in 50 and
500 uM were 80% (12/15 lesions) and 50% (1/2 lesions),
respectively. Given the small samples, it was difficult to
analyze the differences in fluorescent increase between
the two gGlu-HMRG concentrations. Further investiga-
tion is needed to confirm the safety and feasibility of this
technique in humans prior to the future application of
this fluorescent imaging for clinical diagnosis.

In conclusion, topically spraying gGlu-HMRG enabled
rapid and selective fluorescent imaging of colorectal tu-
mors owing to the upregulated GGT activity in cancer cells.

Sato et al.

10.12.2014 11:03:33



Acknowledgement

This study was supported by the National Cancer Center Re-
search and Development Fund (23 B-17). We wish to express our

Disclosure Statement

appreciation to Klaus Monkemuﬂer, MD, PhD, FASGE (Basil L.
Hirschowitz Endoscopic Center of Excellence, Division of Gastro-
enterology and Hepatology, University of Alabama at Birming-
ham, Ala., USA) for his generous assistance in editing this manu-
script.

—

W

=N

~

o

10

References

Pox CP: Controversies in colorectal cancer
screening. Digestion 2014;89;274-281.
Nishihara R, Wu K, Lochhead P, Morikawa T,
Liao X, Qian ZR, Inamura K, Kim SA, Kuchi-
ba A, Yamauchi M, Imamura Y; Willett WC,
Rosner BA, Fuchs CS, Giovannucci E, Ogino
S, Chan AT: Long-term colorectal-cancer in-
cidence and mortality after lower endoscopy.
N Engl ] Med 2013;369:1095-1105.

Shaukat A, Mongin §J, Geisser MS, Lederle
FA, Bond JH, Mandel JS, Church TR: Long-
term mortality after screening for colorectal
cancer. N Engl ] Med 2013;369:1106-1114.
Brooker JC, Saunders BP, Shah SG, Thapar
CJ, Thomas H]J, Atkin WS, et al: Total colonic
dye-spray increases the detection of diminu-
tive adenomas during routine colonoscopy: a
randomized controlled trial. Gastrointest En-
dosc 2002;56:333-338.

Fujii T, Hasegawa RT, Saitoh Y, Fleischer D,
Saito Y, Sano Y, Kato S: Chromoscopy during
colonoscopy. Endoscopy 2001;33:1036-1041.
Sano Y, Tkematsu H, Fu KI, Emura F, Kata-
giri A, Horimatsu T, Kaneko K, Soetikno R,
Yoshida S: Meshed capillary vessels by use of
narrow-band imaging for differential diagno-
sis of small colorectal polyps. Gastrointest En-
dosc'2009;69:278-283.

Uraoka T, Saito Y, Matsuda T, Sano Y, Ike-
hara H, Mashimo Y, et al: Detectability of
colorectal neoplastic lesions using a narrow-
band imaging system: a pilot study. ] Gastro-
enterol Hepatol 2008;23:1810-1815.
Matsuda T, Saito Y, Fu KI, Uraoka T, Ko-
bayashi N, Nakajima T, Ikehara H, Mashimo
Y, Shimoda T, Murakami Y, Parra-Blanco A,
Fujimori T, Saito D: Does autofluorescence
imaging videoendoscopy system improve the
colonoscopic polyp detection rate? A pilot
study. Am ] Gastroenterol 2008;103:1926~
1932.

Shahid MW, Buchner AM, Heckman MG,
Krishna M, Raimondo M, Woodward T, Wal-
lace MB: Diagnostic accuracy of probe-based
confocal laser endomicroscopy and narrow
band imaging for small colorectal polyps: a
feasibility study. Am ] Gastroenterol 2012;
107:231-239.

Fujii T, Rembacken BJ, Dixon MF, Yoshida S,
Axon AT: Flat adenomas in the United King-

Fluorescent Imaging of Colorectal
Tumors Using GGT

DIG369367.indd 75

11

12

13

14

15

16

17

18

19

20

dom are tteatable cancers being missed? En-
doscopy 1998;30:437-443.

Rembacken BJ; Fujii T, Cairns A, Dixon MF,
Yoshida S, Chalmers DM, Axon AT: Flat and
depressed’ colonic neoplasms: a prospective
study of 1,000 colonoscopies in the UK. Lan-
cet 2000;355:1211-1214,

Tsuda S, Veress B, Téth E, Fork FT: Flat and
depressed colorectal tumours in a southern
Swedish population: a prospective chromo-
endoscopic and h15topatholog1cal study. Gut
2002;51: 55()——555 .

Tamura §, Nakajo K, YokoyamaY Ohkawau-
chi K, Yamada T, Higashidani Y, Miyamoto
T, Ueta H, Onishi S: Evaluation of endoscop-
ic mucosal resection for laterally spreading
rectal tumors. Endoscopy 2004;36:306-312.
Uraoka T, Saito Y, Matsuda T, lkehara H,
Gotoda T, Saito D, Fujii T: Endoscopic indica-
tions for endoscopic mucosal resection of lat-
erally spreading tumours in the colorectum.
Gut 2006;55:1592-1597. i

Saito Y, Fujii T, Kondo H, Mukai H, Yokota
T, Kozu T, Saito D: Endoscopic treatment for
laterally spreading tumors in the colon. En-
doscopy 2001;33:682-686.

Saito Y, Uraoka T, Yamaguchi Y, Hotta K,
Sakamoto N, Ikematsu H; Fukuzawa M, Ko-
bayashi N, Nasu J, Michida T, Yoshida S, Tke-
hara H, Otake Y, Nakajima T, Matsuda T,
Saito D: A prospective, multicenter study of
1,111 colorectal endoscopic submucosal dis-
sections (with video). Gastrointest Endosc
2010;72:1217-1225.

Frangioni JV: New technologies for human can-
cer imaging. ] Clin Oncol 2008;26:4012-4021.
Pompella A, de Tata V, Paolicchi A, Zunino
F: Expression of y-glutamyltransferase in can-
cer cells and its significance in drug resis-
tance. Biochem Pharmacol 2006;71:231-238.
Hanigan MH, Frierson HF Jr, Brown JE,
Lovell MA, Taylor PT: Human ovarian tu-
mors express y-glutamyl transpeptidase.
Cancer Res 1994;54:286-290.

Yao D, Jiang D, Huang Z, Lu ], Tao Q, Yu Z,
Meng X: Abnormal expression of hepatoma
specific y-glutamyl transferase and alteration
of y-glutamyl transferase gene methylation
status in patients with hepatocellular carcino-
ma. Cancer 2000;88:761-769.

21

22

23

24

25

27

28

29

30

The authors have no commercial association that might be a
conflict of interest in relation to our submitted manuscript.

Schifer C, Fels C, Brucke M, Holzhausen HJ,
Bahn H, Wellman M, Visvikis A, Fischer P,
Rainov NG: y-Glutamyl transferase expres-
sion in higher-grade astrocytic glioma. Acta
Oncol 2001;40:529-535.

Urano Y, Sakabe M, Kosaka N, Ogawa M,
Mitsunaga M, Asanuma D, Kamiya M, Young
MR, Nagano T, Choyke PL, Kobayashi H.
Rapid cancer detection by topically spraying
a y-glutamyltranspeptidase-activated fluores-
cent probe. Sci Transl Med 2011;3:110ral19.
Mitsunaga M, Kosaka N, Choyke PL, Young
MR, Dextras CR, Saud SM, Colburn NH, Sa-
kabe M, Nagano T, Asanuma D, Urano Y, Ko~
bayashi H: Fluorescence endoscopic detec-
tion of murine colitis-associated colon cancer
by topically applied enzymatically rapid-acti-
vatable probe. Gut 2013;62:1179-1186.
Urano Y, Asanuma D, Hama Y, Koyama Y,
Barrett T, Kamiya M, Nagano T, Watanabe T,
Hasegawa A, Choyke PL, Kobayashi H: Selec-
tive molecular imaging of viable cancer cells
with pH-activatable fluorescence probes. Nat
Med 2009;15:104-109.

Munjal DD: Concurrent measurements of
carcinoembryonic antigen, glucosephosphate
isomerase, y-glutamyltransferase, and lactate
dehydrogenase in malignant, normal adult,
and fetal colon tissues. Clin Chem 1980;26:
1809-1812.

Kudo 8, Kashida H, Nakajima T, Tamura S,
Nakajo K: Endoscopic diagnosis and treat-
ment of early colorectal cancer. World J Surg
1997;21:694-701.

Kudo S, Kashida H, Tamura T, Kogure E,
Imai Y, Yamano H, Hart AR: Colonoscopic
diagnosis and management of nonpolypoid
early colorectal cancer. World ] Surg 2000;24:
1081-1090.

Japanese Society for Cancer of the Colon and
Rectum: Japanese Classification of Colorectal
Carcinoma, ed 8. Tokyo, Kanehara Shuppan,
2013.

Urano Y: In vivo cancer detection with a new-
Iy designed fluorescent probe (in Japanese).
Gan To Kagaku Ryoho 2013;40:299-303.
Kobayashi H, Ogawa M, Alford R, Choyke PL,
Urano Y: New strategies for fluorescent probe
design in medical diagnostic imaging. Chem
Rev2010;110:2620-2640.

Digestion 2015;91:70-75
DOI: 10.1159/000369367

75

10.12.2014 11:03:34




Near Focus)

ifying (

ronic zoom
NBI magh

Focus + 1.4x elect

9

NBI Neai




1 New Image-Enhanced Endoscopy

| NBI/BLI Atlas

| Supervisor Hisao Tajiri

| Editors Mototsugu Kato

| Shinji Tanaka

Yutaka Saito

Manabu Muto

| Copyright © 2014 by Nihon Medical Center, Tnc.

| 1-64 Kanda-jinbo-cho, Chiyoda-ku, Tokyo 101-0051, Japan

All rights reserved.
| Any reproduction or other unauthorized use of the material or images‘ herein is

| prohibited without the prior permission of the publisher.

Japanese edition published in Tokyo in 2013 by Nihon Medical Center, Inc.
English Translation ~Atsushi Chiba

| ISBN: 978-4-88875-274-9

New Image-Enhanced Endoscopy

NBI/BLI Atlas

FLBERANESY A7, NBI/BLL 7 5 A (3458
20144118 1H F1R1IRZET

]

HER A _

I T HET BE AR BR

e Ml

HREHBARATL ANE Y I —
FREEFT B AR fRAT 1-64 (W%Bm%}/mtw)
T101-0051 TEL 03(3291)3901 (%)

ERRIRT  =FtERRRR a4t

ISBNS78-4-88875-274-8

©2014 BT -FETE, BROIEBEZNW Li@‘
AECBRENL-ZRYOREE - BEBBLUF — 5 X—A~OHY 2HICHET 5FFHRER
HEAFL NV T —PRELTHNET.

[3CoPY| <MRNEESFEEEMAE ZTHRY> :
AEQENESEAEELCOANERESELLATVES. BEShAEAR, TODEEMIT,
) B PR TIRNE (55 03-3513-6069, FAX03-3513-6979, e-mail : info@jcopy.or.jp) D FFFE
2ETLES , : .

2
=

%\?E%&E‘H’

i

= o A
b




CONTENTS®

NBI (NarrowBandImaging) ---------------------- S Olympus Medical Systems Corp. - 12
BLI (BlueLaserImaging) ....................... e s Fujifilm Corp. 16

© General Theory : How to Observe These Regions with NBI or BLT \ _
Tips on NBI Observation -+« sssremrsssmsmsesisesiennes Morita, S., Hayashi, T.. Muto, M. 24
TIPS 01 BLL OBSETVAHION «+++++w+rwsssrssssrsessessssssasieie st Shimizu. Y. 26

o Case Atlas . A .
Inflammatory pharyngeal lesion Morita, S., Muto. M. 30 .

Case 1
Gase 2 Hypopharyngeal papilloma © Kawada, K., Kawano, T. 32
Gase 3 Pharyngeal melanosis Dobashi, A., Goda, K., Tajiri, H. 34
Case 4 Pharyngeal melanosis o , Shimizu, Y.. 36
Case b Oropharyngeal superficial carcinoma (0-Ia) '

| Morita, S., Hayashi, T., Muto, M. 38
Case 6 Oropharyngeal superficial carcinoma (0-1Ib)

‘ Kawada, K., Kawano, T. 40

Gase 7 Hypopharyngeal superficial carcinoma (0-Ib) Morita, S., Muto, M. 42
Case 8 ‘ - Hypopharyngeal superficial éarcinoma (0-Ia+1Ib) Shimizu, Y. 44

‘o General Theory : How to Observe This Region with NBI or BLI | ’
Tips on NBI Observatioﬁ*"““-"----------------"--"'-----': ..... Goda, K., Dobashi, A, Tajirl, H. 48
Tips on BLI ObServation -+« - essesesssses e Arima, M, Tsunomiya, M., Yoshii, T. 56



o Case Atlas . ;
Glycogenic acanthosis (GA) Morita, S., Muto, M. 62

¢ Case 9

Gase 10 Esophageal papilloma CArima, .!\/l. 64
' Gase 11 NERD | | Dobashi, A., Goda, K., Tajiri, H. 66
Gase 12 NERD Yamamoto, F., Mivahara, R., Goto, H. 68
Case 13 GERD ' ’ Goda, K., Dobashi, A, Tajiri, H. 70
, Case 14 GERD Yamamoto, F., Mivahara, R., Goto, H. 72
? Case 15 Type 0 - I superficial esophageal carcinoma Morita, S., Muto, M. 74
Case 16 Type 0~ [ s superficial esophageal carcinoma Arima, M. 76
Gase 17 Type 0 -1 a superficial esophageal carcinoma
Kawada, K., Kawano, T. 78
Case 18 Type 0 - I b superficial esophageal carcinoma Arima, M. 80

: Case 19 Type 0 -1ILc superficial esophageal cancer

Abe, 8., Yoshinaga, S., Kushima, R. 82

Gase 20 Type 0 - L ¢ superficial esophageal cancer
‘ Abe, 8., Yoshinaga, 3., Kushima, R. &84

Type 0 -1l ¢ superficial esophageal carcinoma

 Case 21

' : Yamamoto, F.,Miyahara, R., Goto, H. 86

Gase 22 Barrett’s esophagus Goda, K., Dobashi, A, Tajiri, H. 88 -

‘ Case 23 Barrett's esophagus Yamamoto, F., Mivahara, R., Goto, H. 90

' Case 24 Barrett's esophiageal adenocarcinoma Goda, K., Dobashi, A, Tajir, H. 92
Case 25 Barrett’s esophageal adenocarcinoma Arima, I\/l 94 .

o General Theaory : How to Observe These Regions with NBI or BLI
TlpS OHNBI Obsewaﬁon""""""""'» .................... Moohizuki’ S” Fujish]ro, M.’ Koike, K 98
Tips on BLI Observation -+ ST Kato, M., Ono, S., Yagi,N., Yoshida, S. 104

@ Case Atlas
- [Stomach]

. Case 26 Chronic gastritis Yagi, K., Nozawa, Y., Nakamura, A. 110

-6



- Case 27

Chronic gastritis ~ Uedo,N. 112

Gase 28 Gastric adenoma . Kodashima, S. 114
" gase29 Gastric adenoma Yoshida, S. 116
Case 30 Differential diagnosis of adenoma and gastric carcinoma

| Suzuki, A., Yasuda, K. 118 -
Case 31 Differential diagnosis of erosion and early gastric carcinoma | Ono, S. 120
Case 32 Diagnosis of extent of early gastric cancef Morita, S., Muto, M. 122
Case 33 Diagnosis of extent of early gastric carcinoma Yoshida, S. 124
Case 34 Diagnosis of extent of early gastric carcinoma Yagi,N. 126
Case 35 Type 0 ~Tlc differentiated early gastric carcinoma .

| | ' Kamba, S., Sumivama, K., Tajiri, H. 128
Case 36 Diagnosis of histological type bf early gastric carcinoma

A Mochizuki, S., Fujishiro, M., Koike, K. 130
Case 37 Diagnosis of histological type of early gastric carcinoma ’

: | "_ Takeuchi, Y., Uedo, N., Tomita., Y. 132
- Gase 38 Diagnosis of histological type of early gastric carcinoma

_ , : _ ' Miura, Y., Yamamoto, H. 134
Dase 39 Transnasal endoscopic observation of early gastric carcinoma
r Kawai, T. 136
Case 40 " Barly carcinoma in gastric remmant . Sawai, H., Ono, H. 138
Case 41 MALT lyﬁphoma

- Matsushima, K., lsomoto, H., Onita, K., Shikuwa, S. 140
. Gase 42 MALT lymphoma o ' Ono. S. 142
[Duodenum] ‘ _

' Case 43 Duodenal adenoma | Dobashi, A. Goda, K., Tajirl, H. 144
Case 44 Duodenal adenoma - Yoshida, S. 146
 Gase 45 Duodendl carcinoma ©  Dobashi, A, Goda, K., Tajiri, H. 148
Case 48 Duodenal carcinoma |  YagiN. 150
Case 47 Duodenal carcinoma _ - Ono, S 152
- Pathological correlative approach to magnified images [chihara, S. 154




