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ANSWER
From the question on page 1101
During endoscopy, it was found that a wooden toothpick
embedded in the posterior wall of the distal antrum
.:ound,ed by a subtle, rounded bulge seen actively to exude
a small amount of pus from its centre (fig 1 of the
Question). An overtube was placed and a 33 mm long
toothpick was recovered. Figure 1 shows the lesion after
removal of the stick. In retrospect, the patient had no
recollection of having swallowed a toothpick. There was
marked diminution of the patient’s pain postprocedure. A
follow-up abdominal x ray and CT scan to rule out
perforation and abscess were unremarkable. The patient
was admitted to hospital for 1 day, and subsequently
discharged in a stable condition.

Clinicians should include inadvertent foreign body inges-
tion in the differential diagnosis for abdominal pain and
gastrointestinal bleed. Parients should be warned of the
potential hazards of toothpicks and cocktails sticks, frag-
ments of which may be left in club sandwiches which have
been cut in half.

1176

Figure 1 A subtle bulge with pus seen after the removed of the tooth
pick from the distal antrum of the stomach.

Patisnt consent: Patient consent has besn received for publication of the case

detalls and the figures in this paper.
But 2008;57-1176. doi:10.1136/gut.2007.129981a
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OBJECTIVES:

Colonoscopy Is considered the gold standard for the detection of colorectal polyps; however, polyps

can be missed with conventional white light (WL) colonoscopy. The alm of this pilot study was to
evaluate whether a newly developed autofluorescence imaging (AF1) system can detect more

colorectal polyps than WL.
METHODS:

A modified back-to-back colonoscopy using AFl and WL was conducted for 167 patients in the

right-sided colon including cecum, ascending and transverse colon by a single experienced
colonoscopist. The patient was randomized to undergo the first colonoscopy with either AF1 or WL
(group A: AFI-WL, group B: WL-AFI). The time needed for both insertion and examination for
withdrawal and all lesions detected in the right-sided colon were recorded.

RESULTS:

Elghty-three patients were randomized to group A and 84 to group B. The total number of polyps

detected by AFl and WL colonoscopy was 100 and 73, respectively. The miss rate for all polyps with
AF1 (30%) was significantly less than that with WL (49%) (P = 0.01).

CONCLUSIONS: AFI detects more polyps in the right-sided colon compared to WL colonoscopy.

(Am J Gastroenterol 2008;103:1926-1932)

INTRODUCTION

Colorectal cancer is one of the most common cancers in the
world. Early detection and removal of colorectal adenomas
have been shown to be the most effective way of colorectal
cancer prevention (1, 2). Colonoscopy is considered the gold
standard for detection and treatment of colorectal polyps,
however, some polyps can be missed during routine colono-
scopies. According to the results of back-to-back colono-
scopies by Rex et al., the miss rate for adenomas >1 cm
was 6%, for adenomas 6-9 mm was 13%, and for adenomas
=<5 mm was 27%, respectively (3). Furthermore, there was
a trend toward right-sided colorectal adenomas being missed
more often than left-sided ones (27% vs 21%). As missing
adenomas or cancers during colonoscopy would result in in-
creasing the need of surgery and death from colorectal can-
cers, attempts to reduce this kind of miss rate include pan-

colonic dye spraying (4, 5), wide angle colonoscopy (6. 7) or
cap-fitted colonoscopy (8).

On the other hand, a new prototype of endoscopic aut-
oftuorescence imaging (AFI) system has been developed (9).
AFI produces real-time pseudo-color images to identify gas-
trointestinal malignancies (10-13) as well as malignancies of
larynx, cervix, lung, and bladder. During AFI colonoscopy,
non-neoplastic lesion appears green, while neoplastic le-
sion has a magenta (reddish purple) image (14, 15). The
usefulness of AFI for differential diagnosis between neo-
plastic and non-neoplastic lesions has been reported (16—
21); however, its effectiveness, measured as frequency of
detection of colorectal polyps in comparison to conven-
tional white light colonoscopy (WL), has not been investi-
gated enough (22). We therefore conducted this pilot study
to evaluate whether AF1 can detect more colorectal polyps
than WL.
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METHODS

Patients

Between June and October 2006, consecutive patients who
underwent total colonoscopy using a colonoscope with AFI
function were considered eligible for inclusion in the study.
This study was conducted prospectively, and our institutional
review board approved the study protocol. Written informed
consent for examination and treatment were obtained from
all of the studied patients prior to the procedures. Patients
with previously detected polyps or with a history of surgi-
cal resection of the proximal colon (cecum, ascending colon
and transverse colon) were excluded from this study. Patients
with inflammatory bowel discase (IBD), familial adenoma-
tous polyposis (FAP), or hereditary nonpolyposis colorec-
tal cancer (HNPCC) were also considered ineligible for the
study.

q«:ﬁaomcme Imaging System (AFI)

¢ prototype autofluorescence imaging system used in
this study (AFI; Olympus Medical Systems Corp., Tokyo,
Japan) has a sequential light source (XCLV-260HP) and a
high-resolution videoendoscope (XCF-H240FZI) and XCV-
260HP video system. AFI equipped two CCDs: One for high-
resolution white-light observation and another for autofluo-
rescence observation on the tip of the scope, and they could
be easily switched by pushing a button on the scope handle.
As shown in Figure 1, AFI composes real-time images from
pseudo-colors of autofluorescence (excitation: 390-470 nm,
detection: 500-630 nm) and green reflection (G*: 540-560
nm) by sequential method in order to represent clear im-
age profiles and to distinguish reduction of autofluorescence
by tumor from that by hemoglobin. Furthermore, this AF1
videoendoscope is equipped with an accessory channel with
an internal diameter of 3.2 mm. The outer diameter of the
distal tip of this AFI videoscope is 14.8 mm and also has the
function of variable stiffness and magnification (up to %75

.der the WL image).

Endoscopic Procedure
All patients were prepared for colonoscopy by ingesting 2-3
liters of polyethylene glycol-electrolyte solution on the same-

o
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day moming. Scopolamine butylbromide (10 mg) was admin-
istered intravenously to avoid bowel movement prior to exam-
ination for the patients with no contraindication to the use of
this agent. Quality of bowel preparation was assessed by the
cxaminer as follows: (a) excellent (near 100% mucosal visu-
alization following suction of fluid residue), (b) good (near
90% mucosal visualization), (c) fair (less than 90% mucosal
visualization). Colonoscopic examinations were performed
in a modified back-to-back fashion, using WL and AFI in
the right-sided colon including cecum, ascending colon, and
transverse colon by a single experienced colonoscopist hav-
ing performed more than 10,000 colonoscopies. Each patient
was randomized in one of the following two groups with a
computer-generated random number list; group A: after ce-
cal insertion by WL, the colonoscope was withdrawn from
the cecum to the splenic flexure with AFI mode, and then re-
withdrawing the colonoscope with WL from the cecum to the
splenic flexure after reinsertion of the scope to the cecum by
WL (AFI-WL); group B: withdrawing the colonoscope in the
inverse order of group A (first WL and then AFI; WL-AFI).

All lesions detected during either examination of AFI or
WL were removed endoscopically and sent for histological
evaluation without exception. All lesions identified on the
second examination were considered as lesions missed by
the first examination. The location of each lesion was defined
according to landmarks including hepatic flexure and splenic
fiexure. The size of the lesions was estimated using open
endoscopic biopsy forceps.

Histopathological Evaluation

Resected specimens were immediately fixed in 10%
buffered formalin solution and subsequently stained with
hematoxylin-eosin. Experienced gastrointestinal patholo-
gists who were completely blinded to each endoscopic di-
agnosis evaluated all pathological specimens. Histological
diagnoses were determined according to the World Health
Organization (WHO) criteria (23).

Statistical Analysis

This study was mainly designed to demonstrate that the
colonoscope with AFI has a different reliability than with
WL for polyp detection. The design of the study included
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Flgure 1. Autofluorescence Imaging (AFI) System.
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two independent groups; group A underwent colonoscopy
with WL after colonoscopy with AFI, and group B under-
went colonoscopy with AFI after colonoscopy with WL.
Nominal and ordinal variables are expressed with frequen-
cies and percentages. Continuous variables are expressed
with means and standard deviations. The comparisons of
proportions of detected polyps between both groups A (AFI-
WL) and B (WL-AFI) in the second exam was carried out
with the Kruskal-Wallis test for singly ordered 2 x 2 table
(based on x* distribution with 1 degree of freedom). Pro-
portions between groups on sex, indication for colonoscapy,
bowel preparation, location and macroscopic type, size of
the lesion, and histopathology were compared with x2 test
or Fisher’s exact test as appropriate. Statistical analysis was
conducted with SPSS V. (Chicago, IL), StatXact v. 5.0.3 (Cy-
tel Co., MA), and Statistica v. 5.5 (Tulsa, OK). All statistical
tests were 2-sided and significance was defined as P < 0.05.

RESULTS

Patient Characteristics and Bowel Preparation

A total of 167 patients were enrolled in this study. The
167 patients included 107 (64%) men, and the mean age
was 62.2 & 9.8 yr. The indications for colonoscopy were
polyp surveillance (N = 78), screening (N = 76), abdominal
pain/constipation (N = 7), and fecal occult blood test positive
(N = 6). The bowel preparation was described as excellent
or good in 139 cases (83%) and fair in 28 (17%) (Table 1).

Detected Lesions

Total number of detected and removed lesions by AFl and WL
colonoscopy was 100 and 73, respectively. The miss propor-
tion for all polyps with AFI (30%) was significantly less than
the miss proportion with WL (49%) (P = 0.01). Among all
detected polyps, the number of neoplastic lesions detected
by AFI and WL colonoscopy was 92 and 69, respectively.
.mong 66 neoplastic lesions, which were diagnosed in group

Table 1. Patient Characteristics and Indications for Colonoscopy

Group A Group B
(AFI-WL) (WL-AFI)
(N = 83) (N = 84)
Male sex no. (%) 58 (70) 49 (58)
Age* (yr) 622+ 10.2 622+95
Indication for
colonoscopy no. (%)
Polyps surveillance 42(51) 36 (43)
Screening 35 (42) 41 (49)
Abdominal pain/constipation 2(2) 5(6)
FOBT' (+) 4(5) 2(2)
Bowel preparation no. (%)
Excellent 18 (22) 23 (27)
Good 49 (59) 49 (58)
Fair 16 (19) 12 (14)
*Data with mean + SD.

"Fecal oocult blood test

A, 47 (71%) lesions were detected at the first AFI withdrawal
technique (Fig. 2). In contrast, in group B (among 95 neo-
plastic lesions), only 50 (53%) lesions were recognized at the
first WL withdrawal technique, and 45 (47%) lesions were
detected by the second AFI examination. Significantly more
neoplastic lesions were missed by WL compared with AFI
system (P = 0.02) (Tables 2 and 3).

Characteristics of the Missed Lesions

Characteristics of the missed neoplastic lesions by AFI and
WL colonoscopy were flat elevated: 14 (74%) and 39 (87%),
small (<5 mm): 18 (95%) and 41 (91%) and low-grade
dysplasia (LGD): 19 (100%) and 45 (100%), respectively
(Table 4).

DISCUSSION

In this pilot study, we investigated the utility of a prototype
Olympus AFI videoendoscopy system on miss rates during
colonoscopy and the efficiency of colonoscopic withdrawal.
Based on the results of our study, AF] videoendoscopy system
is useful for the detection of colorectal adenomas in the right-
sided colon compared to WL conventional colonoscopy. The
largest advantage of this system may prove to be the ability
to perform faster and more efficient examination without the
need for additional attachments to the endoscope and without
the time and cost required for dye spraying or infusion. Even
though this system is not available in the United States yet,
we think it will be available in the near future.

According to the National Polyp Study (NPS), the inci-
dence of colorectal cancer was decreased by endoscopic in-
tervention. In brief, polypectomy during routine colonoscopy
has been shown to prevent the development of colorectal can-
cer, compared with the incidence of it in reference groups.
Therefore, colonoscopy is considered as a gold standard for
detection and treatment of colorectal adenomas, however,
the conventional colonoscopic technique during withdrawal,
even if very careful, cannot detect all lesions, especially flat
and small depressed ones.

Endoscopic imaging techniques aimed at early detection
of colorectal cancer and its precursors have been developed
over the last decade. Techniques that improve the detection of
mucosal irregularities, such as pancolonic chromoendoscopy,
narrow band imaging (NBI), high-resolution imaging, and
AFI, have been applied in a variety of clinical situations to
enhance the detection of flat and depressed lesions or to en-
able histopathological diagnosis.

Many authors have reported that chromoendoscopy is help-
ful for the detection and detailed morphological assessment
of flat and depressed colorectal lesions (24-31), Pancolonic
chromoscopy using an indigo carmine (IC) diffusion dur-
ing withdrawal from the cecum, which highlighted subtle
mucosal irregularities, has been reported to significantly in-
crease the detection of diminutive, flat neoplastic lesions in
the right colon. However, the withdrawal time for the IC
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Figure 2. (4) A 64-year-old man who enrolled in this study and classified into Group A was referred with positive fecal occult blood test. The
lesion was detected in the transverse colon at first AF] examination. (B) AFI image revealed a magenta-colored flat elevated lesion, which
was macroscopically diagnosed as laterally spreading tumor, non-granular type (LST-NG). The size of the lesion was 20 mm in diameter.
(C) Conventional (WL) image. (D) Chromoendoscopy image (indigo carming), (E) Magnifying view (crystal-violet); Non-invasive (Kudo's
type IlIs and IIIL pit) pattern. The final endoscopic diagnosis was HGD without submucosal invasion, We performed endoscopic submucosal
dissection (ESD) using B-knife. The final histopathological diagnosis was HGD (intramucosal carcinoma),
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Table 2. Detected Lesions in Each Group
Group A (AFI-WL) G B ~AFT)
L?N = 83) 4 5N ={\?ﬂl-) P

Total number
of lesions (%)

First exam AF1 50 (70) WL 52 (51) 0.01
Second exam WL 21 (30) AFI 50 (49)
Neoplastic
lesions (%)
First exam AFI1 47 (71) WL 50(53) 0.02
Second exam WL 19 (29) AFI 45 (47)
Non- lastic
lesions no. (%)
First exam AFI 3 (60) WL 2(29) 0.28
Second exam WL 2 (40) AFI1 5(71)

dye spray group was almost twice as long as for the control
group (4).
Another technology recently demonstrated to be effective
or detecting neoplastic lesions is NBI. The NBI system has
‘een shown to be helpful in visualizing such lesions by im-
proving contrast and is considered to be a new type of op-
tical/digital chromoendoscopy (32, 33). In particular, mag-
nification using NBI colonoscopy for the observation of the
presence of “meshed brown capillary vessels” is extremely
useful for distinguishing between neoplastic and non-
neoplastic lesions without any dye solution. Regarding polyp
detection, however, it is controversial at this moment (34),
Furthermore, during NBI colonoscopy examinations, intesti-
nal fluid was seen as being reddish in color similar to blood.
Therefore, proper bowel preparation is one of the limitations
when using this system.

Meanwhile, the feasibility of AFI system use for gastroin-
testinal (GI) screening and surveillance has not been clari-
fied previously. In 2005, Nakaniwa ef al. (14) developed and
reported a new AFI videoscope system. Images acquired by
this new AFI system provided better brightness than old fiber-
scopic images. From this report, the sensitivity and specificity
of differentiating adenomatous and hyperplastic polyps were

Table 3. Clinicopathologic Characteristics of Lesions Detected by
AFI and WL Colonoscopy

AF1 WL P
No. of lesions 100 73
Location no. (%)
Cecum 9(9) B(11) 031
Ascending 37(37) 19 (26)
Transverse 54 (54) 46 (63)
Macroscopic type no. (%)
Polypoid 23 (23) 26 (36) 0.07
Flat elevated 707 47 (64)
Size no. (%)
0-5 mm B4 (84) 53(73) 0.19
6-10 mm 10 (10) 12 (16)
=11 mm 6(6) B(11)
Histopathology no. (%)
Neoplastic LGD 85 (B5) 63 (86) 0.92
HGD 6 (6) 5(7)
Inv.ca 1(1) 1(1)
Non-neoplastic B(8) 4(5)

Table 4. Characteristics of the Missed Neoplastic Lesions by AF]
and WL Colonoscopy

AFl WL P
No. of lesions 19 45
Location no. (%)
Cecum 3(16) 2(4) 0.13
Ascending 4(21) 19 (42)
Transverse 12 (63) 24(54)
Macroscopic type no. (%)
Polypoid 5(26) 6(13) 0.21
Flat elevated 14 (74) 39 (87)
Size no. (%)
0-5 mm 18 (95) 41(91) 0.62
6-10 mm 1(5) 4(9)
Histopathology no. (%)
LGD 19 (100) 45 (100)

89% and 81%, respectively. However, there are few prospec-
tive studies that have attempted to clarify the usefulness of
the adenoma detection rate using AFI system.

In this study, a total of 173 lesions from 167 patients were
detected and removed endoscopically. Among these lesions,
the number of neoplastic lesion detected by AFI and WL
was 92 (92%) and 69 (95%), respectively. In contrast, the
number of non-neoplastic lesions recognized as a polyp and
removed by AFl and WL colonoscopy was only 8 (8%) and 4
(5%), respectively. The lesions we diagnosed and resected in
this study with AFI and WL systems were mostly neoplastic
ones. Consequently, our results evaluate the diagnostic yield
of adenomatous polyp detection. However, we consider fur-
ther investigation is necessary to evaluate the efficiency for
differential diagnosis with AFI system.

Diminutive flat elevated lesions are thought to be of lit-
tle clinical significance because such lesions, especially less
than 5 mm polyps, are low-grade dysplasia (LGD) in most
cases, Meanwhile, depressed lesions are considered to have a
high malignant potential compared to polypoid ones in sim-
ilar size (35-38). In this present study, all detected lesions’
macroscopic type was flat elevated or polypoid. Because of
low incidence, there were no depressed lesions in this study.
However, significantly more small and/or flat neoplastic le-
sions were detected by AFI compared with WL colonoscopy.
Therefore, AFI colonoscopy is considered to be a promising
modality to detect small depressed lesions.

There are several limitations in our study. First, we con-
ducted this study using a single experienced colonoscopist.
True, our data are precise, but it is uncertain whether it would
be available for all examiners. Therefore, additional multi-
center studies are necessary to clarify the usefulness of AFI
system for all colonoscopists. Another point worth mention-
ing is that our study was conducted within the limits of the
right colon. The higher prevalence of flat and diminutive le-
sions diagnosed in the right colon may be consistent with
Woolfson (39) and Hofstad's (40) description. Furthermore,
a higher miss rate of detection has been reported in the right
colon compared to the left colon (3). Complete back-to-back
colonoscopy may be painful for patients under no sedation.




Therefore, we defined from the cecum to the splenic flex-
ure as the target area in our prospective study. In addition, it
is suggested that proper bowel preparation is indispensable
to achieve success to detect small colorectal lesions. In this
study, the bowel preparation was described as excellent or
good in 83% and adequate but imperfect in 17%,

In conclusion, AFI videoendoscopy system is useful for
the detection of right-sided colonic polyps, especially flat
and/or diminutive adenomatous lesions compared to conven-
tional (WL) colonoscopy. In the near future, multicenter tri-
als should be performed to validate the usefulness of this
system,
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STUDY HIGHLIGHTS
What Is Current Knowledge

® Polyps can be missed with conventional white light
(WL) colonoscopy.

* Efficacy of autofluorescence imaging (AFI) system is
unclear.

‘What Is New Here

® AFI detects more polyps, especially flat and diminu-
tive lesions, in the right-sided colon than conventional
(WL) colonoscopy.

® Prospective multicenter studies are necessary to vali-
date the usefulness of this system,

°
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OBJECTIVE: During colonoscopy, estimation of the depth of invasion in early colorectal lesions is crucial for an

adequate therapeutic management and for such task, magnifying chromoendoscopy (MCE) has been
proposed as the best in vivo method. However, validation In large-scale studies is lacking. The aim of
this prospective study was to clarify the effectiveness of MCE in the diagnosls of the depth of invasion

of early colorectal neoplasms in a large series.

METHODS: A total of 4,215 neoplastic lesions were evaluated using MCE from October 1998 to September 2005

at the National Cancer Center Hospital, Tokyo, Japan. Leslons were prospectively classified according

to the clinical classification of the pit pattern: invasive pattern or non-nvasive pattern. All lesions

were histopathologically evaluated.
RESULTS:

There were 3,371 adenomas, 612 intramucosal cancers (m-ca), 232 submucosal cancers (sm-ca):

52 sm superficial (sm1) and 180 sm deep cancers (sm 2-3). Among lesions diagnosed as invasive
pattern, 154 out of 178 (86.5%) were sm2-3, while among lesions diagnosed as non-invasive
pattern, 4,011 out of 4,037 (99.4%) were adenomas, m-ca, or smi. Sensitivity, specificity and
diagnostic accuracy of the invasive pattern to differentiate m-ca or sm1 (<1000 pm) from sm2-3

CONCLUSION:

(=1000 ;«m) were 85.6%, 99.4%, and 98.8%, respectively.

The determination of Invasive or non-invasive pattern by MCE is a highly effective in vivo method to

predict the depth of invasion of colorectal neoplasms.

(Am J Gastroenterol 2008;103:2700-2706)

INTRODUCTION

It has been reported that intramucosal colorectal cancers (m-
ca) show no lymph node (LN) metastasis (LNM) and are
good candidates for endoscopic resection (1, 2). In contrast,
submucosal cancers (sm-ca) have approximately 6-12% of
LNM, which require surgical resection including LN dissec-
tion for curative treatment (3-6). Recently, there is growing
evidence supporting the theory that lesions with sm invasion
limited to less than 1000 m (sm1) without lymphovascular
invasion and/or poorly differentiated component do not in-
volve LNM (7). Therefore, it is crucial to estimate the depth

of invasion of early colorectal neoplasms accurately prior to
therapeutic decisions.

Magnifying chromoendoscopy (MCE) has widely demon-
strated its effectiveness to differentiate between colorectal
neoplastic and non-neoplastic polyps (8-15). In relation to
the depth of invasion of colorectal neoplastic lesions, Kudo's
classification of colonic crypts suggests that type III and IV
pit patterns are found on adenomatous polyps, while type VN
is strongly suggestive of sm deep cancers (16-18). In practice,
however, there are limitations using only the morphological
classification of the pit pattern to discriminate between m-
sm! and sm2 or beyond. MCE with detailed analysis of the pit
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pattern has been proposed as the best in vivo method to eval-
uate the depth of invasion, however, validation in large-scale
studies is lacking. Herein, we report a clinical classification
of the colonic pit pattern, which is useful to determine the
proper treatment of colorectal lesions during colonoscopy.

METHODS

Patients
A total of 3,029 consecutive patients diagnosed with a neo-
plastic colorectal lesion at the National Cancer Center Hos-
pital, Tokyo from October 1998 to September 2005 were en-
rolled. This study was conducted prospectively, and the study
protocol was approved by our institutional review board.
Written informed consents for diagnosis and treatment were
obtained from all patients prior to the procedures. Exclusion
criteria were advanced colorectal cancer, familial adenoma-
15 polyposis (FAP), inflammatory bowel disease (IBD), and
reditary non-polyposis colorectal cancer (HNPCC).

Magnifying Colonoscope

All examinations were performed using magnifying colono-
scopes (CF-Q240Z1, PCF-Q240ZI, and CF-200Z, Olympus

A B

Regular pit
D

Irregular pit

Optical Co., Tokyo, Japan), which enhance the image up to
80-100 times using a one-touch operation power system.
These scopes have equal upward and downward bending
range as well as sideways range and biopsy channel diam-
eter but differ minimally in observation range diameters and
view angles.

Definition of Terms
l. Regular pit: visible crypt orifice independently of shape
(Fig. 1A).
. Irregular pit: the orifice of each crypt is indented or jagged
(Fig. 1B).
3. Distorted pit: the orifice of each crypt cannot be clearly
traced, usually seen in desmoplastic areas (Fig. 1C).
4. Demarcated area: clearly visualized zone between two
morphologically different types of pits, e.g., depression,
large nodule, or reddened area (Fig. 1D).

[

Clinical Classification

1. Non-neoplastic pattern: normal mucosa and star-shaped
crypts as observed in Kudos type I or II, respec-
tively (e.g., hyperplastic, juvenile and inflammatory
polyps).

Distorted pit
Reddened area

Demarcated area

Figure 1. Definition of terms: (A) Regular pit. (B) Irregular pit. (C) Distorted pit. (D) Demarcated area: Depression/Reddened area
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Kudo’s Classification Clinical Classification

L1 — - Non-neoplastic
pattern
M, s, IV Non-invasive
pattern
V[ Demarcated area
Vi Invasive pattern

Figure 2. Relationship between Kudos classification and clinical
classification.

._ Non-invasive pattern: regular crypts with or without de-
marcated area or irregular pits without a demarcated area,
Usually observed in Kudo's type I11s, I11L, IV, and selected
cases of VI (e.g., adenomatous polyps, intramucosal, and
submucosal superficial cancers), where endoscopic resec-
tion is appropriate.

3. Invasive pattern: irregular and distorted crypts in a de-
marcated area as observed in Kudo’s type VN and se-
lected cases of VI (e.g., deep submucosal invasive can-

cers), where surgical resection is the appropriate treat-
ment. Kudo's type VI is observed in both non-invasive
and invasive patterns (Fig. 2, 3),

Endoscopic Examination

All patients were prepared for colonoscopy with 2-3 L
of polyethylene glycol-electrolyte solution administered on
the morning of examination day. Scopolamine butylbro-
mide (10 mg) or Glucagon (0.5 mg) was administered in-
travenously in patients with no contraindication prior to ex-
amination to avoid bowel movement.

All procedures were carried out by experienced examiners
who had performed more than 500 colonoscopies per year.
When a lesion was detected by conventional view, its surface
was washed out with proteinase to remove overlying mucous,
after which 0.4% indigo carmine (IC) dye was sprayed to ac-
centuate the contours of the lesions. When a colonoscopist
intended to perform chromoendoscopy. a volume of 3 to 5 mL
IC dye was flushed through the biopsy channel with 15 mL
of air using a 20cc syringe and sprayed directly over the tar-
geted lesion. The pit pattern was evaluated by magnifying
view. When high magnification observation with IC dye was
not enough for determining the surface structure (pit pat-
tern analysis), 0.05% crystal violet (CV) was applied as a
staining method (19). Lesions were evaluated under MCE in
real time and categorized as non-neoplastic, neoplastic non-
invasive and neoplastic invasive patterns. Those diagnosed as

Invasive pattern: Irregular/ Distorfed pitwith Demarcated area
A

Cc

Figure 3. Definition of invasive/non-invasive pattern. Invasive pattern (4) Demarcated area (+): Depression, Irregular/distorted pit (5)
Demarcated area (+): Reddened area, Irregular/distorted pit. Non-invasive pattern (C) Demarcated area (+): Depression, Regular pit (D)

Demarcated area (+), Regular pit.
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non-neoplastic were left untreated. If lesions were identified
as neoplastic non-invasive lesions (adenomas or m-ca), hot
biopsy, snare polypectomy, or endoscopic mucosal resection
(EMR) was performed. Lesions <5 mm were resected by co-
agulation biopsy (hot biopsy), and flat lesions or those >5
mm were treated with loop snare polypectomy or EMR. If le-
sions were diagnosed as invasive pattern, biopsy specimens
were taken and patients were basically referred for surgery.
In cases where a polyp was not clearly diagnosed as either
hyperplastic polyp (HP) or adenomatous polyp (AP), it was
considered as AP and therefore removed for histopathologi-
cal analysis.

Histopathology
Resected specimens were immediately fixed in 10%
buffered formalin solution and subsequently stained with
hematoxylin-eosin. Experienced gastrointestinal patholo-
pts blinded to each endoscopic diagnosis evaluated all
‘l:ological specimens, Histopathological diagnosis was de-
termined according to the Japanese Research Society for Can-
cer of the Colon and Rectum (JRSCCR) between 1998 and
2000. Since 2001, lesions were histopathologically evaluated
according to JRSCCR and Vienna classification as well (20,
21). Non-pedunculated lesions with a vertical invasion length
of less than 1000 pm in the submucosal layer, and peduncu-
lated lesions with head invasion, were classified as submu-
cosal superficial invasive cancer (sml). Non-pedunculated
lesions with invasion of more than 1000 um and pedun-
culated lesions with stalk invasion were considered as sub-
mucosal deep invasive cancer (sm2-3) (7, 22). Regarding
pedunculated lesions, level 2 according to Haggitt’s classifi-
cation (23) was used as the baseline to determine submucosal
invasion.

RESULTS

.utal o0f 4,215 neoplastic lesions in 3,029 patients were stud-
1ed by MCE and removed endoscopically or surgically for
analysis. Among lesions endoscopically diagnosed as hav-
ing an invasive pattern, there were 45 (25.3%) right-sided
colon lesions, 53 (29.8%) left-sided lesions, and 80 (44.9%)
rectal lesions. On the other hand, among the lesions endo-
scopically diagnosed as having a non-invasive pattern, there
were 2,032 (50.3%) right-sided, 1,475 (36.5%) left-sided and
530 (13.1%) rectal lesions. According to macroscopic type,
there were 90 (50.6%) polypoid, 9 (5.1%) fiat elevated, and
79 (44.4%) depressed lesions in the invasive pattern group. In
contrast, there were 2,700 (66.9%) polypoid, 1,258 (31.2%)
flat elevated, and 79 (2.0%) depressed lesions in the non-
invasive pattern group (Table 1).

Histopathological analysis revealed adenoma: 3371
(80.0%), intramucosal cancer (m-ca): 612 (14.5%), and sub-
mucosal cancer (sm-ca): 232 (5.5%) [sm1: 52 (1.2%), sm2-3:
180 (4.3%)]. Among lesions diagnosed as invasive pattern,
154 out of 178 (86.5%) were submucosal deep invasive can-
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Table 1. Characteristics of Lesions Diagnosed by Magnifying Chro-
moendoscopy

Invasive Non-Invasive
Pattern Pattern
(n=178) (n = 4037)
Location—no. (%)
Right colon® 45 (25) 2032 (50)
Left colon** 53 (30) 1475 (37)
Rectum 80 (45) 530 (13)
Macroscopic type—no. (%)
Polypoid 90 (51) 2700 (67)
Flat elevated 9(5) 1258 (31)
Depressed' 79 (44) 79(2)
Size—no. (%)
—5 mm 2(1) 2024 (50)
610 mm 3007 1396 (35)
11-20 mm 101 (57) 493 (12)
21 mm— 45 (25) 124 (3)
*Cecum-transverse colon.
**Descending-sigmoid colon.
"Mle, Ta-+1lc, ls-+1lc.

cers (sm2-3), while 4,011 out of 4037 (99.4%) diagnosed as
non-invasive pattern were adenomas, m-ca or sm1 (Table 2).

Diagnostic Accuracy

The calculated sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and accuracy
of the invasive pattern to differentiate m-ca or sml (<1000
pm) from sm2-3 (>1000 2m) were 85.6%, 99.4%, 86.5%,
99.4%, and 98.8%, respectively. Based on the macroscopic
appearance, the diagnostic sensitivity of the clinical pit pat-
tern to determine the depth of invasion of polypoid, flat, and
depressed lesions was 75.8% (75/99), 85.7%(6/7),and 98.6%
(73/74), respectively. Meanwhile, the specificity for polypoid,
flat, and depressed lesions was 99.4%, 99.8%, and 92.9%,
respectively (Table 3).

Treatment Strategy

Among lesions endoscopically diagnosed as having an in-
vasive pattern, 80.9% (144/178) were treated surgically of
which sm2-3 cancer was found in 132 cases (91.7%), and

Table 2. Clinicopathologic Characteristics of Lesions Diagnosed by
Magnifying Chromoendoscopy

Invasive Non-Invasive
Pattern Pattern
No. of lesions 178 4037
Histopathology—no. (%)
Adenoma 0(0) 3371(83)
m-ca 12(7) 600 (15)
sm-ca 166 (93) 66(2)
—sm superficial (sm1*) 12(7) 40 (1)
—sm deep (sm2-3) 154 (86) 26 (0.6)

*sml: sm <1000 wm.

Semmitivity: 85.6% (15/180).

Specificity: 99.4% (401 1/4035).

Positive predictive value (PPV): 86.5% (154/178).
Negative predictive value (NPV): 99.4% (4011/4037).
Accuracy: 98.8% (4165/4215).




2704 Matsuda et al.

Table 3. Diagnostic Sensitivity and Specificity According to Macro-
scopic Type

age time to reach the cecum (11), magnifying endoscopes are
still rarely used in endoscopy units. Unrecognized necessity

Polypoid Flat  Depressed  Total and lack of randomized studies validating the effectiveness
s doop 75.8% 85.7% 98.6% 85.6% of MCE are possible reasons for this. We believe that MCE
(75/99) (6/7) (73/74)  (154/180) is an essential armamentarium in gastrointestinal (GI) en-
Adenoma 99.4% 99.8% 92.9% 99.4% doscopy units and that its main clinical significance is the
m-ca _ (2676/2691) (1257/1260) (78/84) (4011/4035)  jn vivo diagnosis of the nature of colorectal lesions, which
At yopeciicial gives extremely useful information to determine the treat-

m-caor sml in 12 cases (8.3%). Thirty-four lesions (19.1%)
diagnosed as an invasive pattern were removed endoscopi-
cally, Based on lesion size, there were 31 out of 34 (91,.2%)
small lesions (<20 mm) and 25 out of 34 (73.5%) polypoid
lesions. Among these, sm2-3 cancer was found in 22 cases
(64.7%), and m-ca or sml in 12 cases (35.3%). Among 22
sm2-3 cancers, 15 cases underwent additional surgical treat-
ment and in 7 cases, close follow-up was performed. In con-
, among 4,037 cases diagnosed endoscopically as having
non-invasive pattern, 4,024 (99.7%) were resected endo-
scopically. The remaining 13 cases (0.3%) were treated sur-
gically. Based on size, there were 8 out of 13 (61.5%) large
lesions >21 mm and 8 out of 13 (61.5%) polypoid lesions
(Fig. 4).

This is the first large prospective study to assess the effec-
tiveness of MCE for the endoscopic estimation of the depth
of invasion of colorectal neoplasms. MCE is a standardized
validated method that facilitates detailed analysis of the mor-
phological architecture of colonic mucosal crypt orifices (pit
pattern) in a simple and not time-consuming manner. De-
spite prospective randomized studies in large reference cen-
ters demonstrating the superiority of MCE over conventional
colonoscopy, and studies that demonstrated no differences
between magnifying and standard colonoscopes in the aver-

ment modality.

The clinical classification of the colonic pit pattern (inva-
sive and non-invasive) using MCE was originally described
by Fujii in 1998 with the aim to discriminate between m-sm1
and sm2 or beyond (19). Contrary to the anatomic classifica-
tion of Kudo e al., the rationale for the clinical classification
is based on the identification of irregular or distorted crypts
in a demarcated area, (where the orifice of each crypt cannot
be traced clearly) which highly suggests that the cancerous
lesion is already invading deeply into the sm layer.

Some studies have already reported the clinical usefulness
of detailed determination of the V pit pattern using MCE for
predicting the depth of invasion of sm neoplasms, Kudo er al.
reported that 11 of 22 (50%) lesions with a type V pit pattern
with a bounded surface were found to be invasive cancers
with involvement of the sm layer (16). Other studies have
reported a diagnostic accuracy of type V pit for the diagnosis
of sm invasive cancer of 85% (81/95) and 79% (11/14), re-
spectively (24, 25). Recently, Ohta et al. reported that lesions
with high-grade atypia have erosive change in the surface
epithelium and histological appearance of a desmoplastic re-
action. Due to these histopathological changes, lesions in-
vading deeply into the sm layer usually show a demarcated
arca on its surface (26). However, protruded type lesions do
not often show an invasive pattern, even if they invade deeply
into sm, In such cases, it is sometimes difficult to predict the
degree of invasion only evaluating the tumor surface. In this
study, we found out that the clinical classification of the pit

MCE diggnosis  [nitial treatment Additional treatment
Surgical resestion
(44)
_| lmvasive pattern t""” 132
a78) sl 9, m 3 Additional
- = Surgical resection
&lbwq;:}mm (15
i3 o
sml 3. m: 9 @
Non-i S Surgical resection
L1 pattem (13)
(4037) tmz-s 6
sml: 7
Additonal
Endoscopic resection Surgical resection
(a024) (2
—sm2-3: 20
sm1: 33, m 600 L—{ m("a‘;“"’
L adenoma: 3371

Figure 4. Treatment strategy.
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pattern has an overall accuracy of 98.8% suggesting that such
invasive pattern is a useful indicator to predict the invasion
of sm layer especially sm deep (sm2-3) invasion. Thus, the
invasive/non-invasive pit pattern might be used to determine
the ideal treatment, either endoscopic resection or surgery. In
addition, the diagnostic sensitivity of the clinical pit pattern
classification to properly identify the depth of invasion of flat
and depressed lesions was superior to that of polypoid lesions
(97.5% vs. 75.8%). For these former cases, not only MCE but
also other predictive factors or diagnostic methods should be
considered for diagnosis.
Some authors have reported the usefulness of endoscopic
ultrasonography (EUS) particularly the advantages of high
frequency ultrasound (HFUS) to diagnose the invasion depth
of early colorectal cancer (27-30). Hurlstone ez al. conducted
astudy to compare the two modalities (30). According to their
result, HFUS was superior to MCE for determination of depth
aovasion (93% vs. 59%, respectively). Meanwhile, Fu er al.

"e recently reported that MCE is as accurate as EUS for
preoperative staging of early colorectal cancer (31). Gener-
ally, EUS colonoscopes have a rigid tip that makes it difficult
to always reach the cecum when compared with conventional
ones. Regarding cost-effectiveness and time-consuming is-
sues, EUS is not as good as MCE. Furthermore, Uno ef al.
(32) and Kobayashi et al. (33) reported the verification of the
“Non-lifting sign”™ as one modality of depth diagnosis for col-
orectal cancers. In spite of the simplicity of such technique,
Kobayashi et al. concluded that the “Non-lifting sign” could
not reliably predict deeper cancerous invasion in comparison
with endoscopic diagnosis.

There are some limitations in our study. First, the en-
doscopic diagnosis using magnification was performed af-
ter conventional endoscopic diagnosis which means en-
doscopists were not blinded to diagnose only with MCE
images. Therefore, we could not evaluate how much MCE
diagnosis exceeded compared to conventional endoscopic di-
agnosis, Second, since only neoplastic lesions were included

éis study, it is difficult to prove the usefulness of MCE

a differential diagnostic modality between neoplastic or
non-neoplastic lesions. For such distinction, however, chro-
moendoscopy with magnification has already been reported
to be the most reliable method to determine whether a col-
orectal lesion is neoplastic or not (12-14). Another point
worth mentioning is that all procedures were carried out by
experienced examiners. This means that the effectiveness of
MCE deserves revalidation studies including ideally general
endoscopists, The effort necessary for learning to identify
mucosal crypt patterns is important but scarcely studied, Gen-
erally, differential diagnosis by MCE is simple and easy to
learn compared with depth diagnosis (m/sm1 or sm2-3) for
beginners. Togashi er al. investigated the efficacy of magni-
fying colonoscopy in the differential diagnosis of colorectal
polyps and also described the learning curve in their study.
They reported that a minimum experience of observing 200
lesions with high-magnification was necessary to understand
pit pattern diagnosis (9). In addition, we only used the optical
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zoom (OZ) system, which enables a more precise magnifi-
cation image than that of the electronic zoom (EZ) system.
Except for a small number of institutions, the OZ system is
not available in Western countries. In the near future, com-
parative studies between OZ and EZ should be performed to
validate the usefulness of MCE.

In conclusion, the present study suggests that the diagnosis
of invasive or non-invasive pit pattern observed by MCE is a
highly effective in vivo method to predict the depth of invasion
of colorectal neoplasms, and consequently a useful tool for
endoscopic staging of early colorectal cancers. In the near
future, multi-center trials should be performed to validate
the usefulness of MCE compared to other modalities (e.g.,
conventional colonoscopy, EUS, non-lifting sign).
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STUDY HIGHLIGHTS
What Is Current Knowledge

® [n vivo estimation of the depth of invasion in early
colorectal lesions is crucial for an adequate therapeutic
strategy.

® Magnifying chromoendoscopy (MCE) has been pro-
posed as the best method. However, there are no large-
scale validation studies concerning the clinical classi-
fication of the pit pattern.

‘What Is New Here

® A large prospective study of 4,215 lesions conducted at
the National Cancer Center Hospital has demonstrated
thatthe clinical pit pattern (invasive/non-invasive) eval-
uated by MCE is a highly effective in vive method to
predict the depth of invasion of colorectal neoplasms.
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Meshed capillary vessels by use of narrow-band imaging
for differential diagnosis of small colorectal polyps (@&

Yasushi Sano, MD, PhD, Hiroaki Ikematsu, MD, Knang 1. Fu, MD, PhD, Fabian Emura, MD, PhD,
Atsushi Katagiri, MD, Takahiro Horimatsu, MD, Kazuhiro Kancko, MD, Roy Soetikno, MD,
Shigeaki Yoshida, MD

Kobe, Chiba, Japan, Bogou, Colombia, Palo Alto, California, USA

Background Although microvascular vessels on the surface of colorectal polyps are observed by narrow-band
imaging (NBI) with magnification, its clinical usefulness is still uncertain.

Objective: Our purpose was to evaluate the usefulness of meshed capillary (MC) vessels observed by NBI mag-
nification for differentiating between nonneoplastic and neoplastic colorectal lesions.

Design: Prospective polyp study.
Setting: National Cancer Center Hospital East, Chiba, Japan.

Patients: A total of 702 consecutive patients who underwent total colonoscopy between September and
December 2004 were prospectively evaluated. Patients with polyps > 10 mm and those with polyps previously
evaluated by histologic examination or colonoscopy were excluded.

Intervention: Lesions were classified into 2 groups: polyps with invisible or faintly visible MC vessels as
nonneoplastic and polyps with clearly visible MC vessels as neoplastic. Lesions judged as nonneoplastic were
subjected to biopsy and those as neoplastic were removed endoscopically. Histologic analysis was performed
in all lesions.

Main Outcome Measurement: Visible or invisible surface MC vessels, prediction of histologic diagnosis.

Results: Of 92 eligible patients enrolled in this study, 150 lesions, including 39 (26%) hyperplastic polyps and
111 (74%) adenomarous polyps, were detected. Observation of MC vessels detected 107 of 111 neoplastic polyps
and 36 of 39 nonneoplastic polyps. The overall diagnostic accuracy, sensitivity, and specificity were 95.3%, 96,4%,
and 92.3%, respectively.

Limitations: MCvessel judgment performed by a single colonoscopist with extensive experience in magnifying NBL

Conclusion: Observation of surface MC vessels by magnifying NBI is a useful and simple method for differen-
. tiating colorectal nonneoplastic and neoplastic polyps. (Gastrointest Endosc 2009;69:278-83.)

Hyperplastic polyps and other nonneoplastic colorectal

Abh FAP. familial ad polyposis; HNPCC, bereditary
rmnpn!)pam colorectal cancer; IV intravenously, MC, meshed capil-
lary; NBI, narrou-band tmaging.
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the Japanese Foundation for Research and Promotion of Endoscopy in
2004. Kazubiro Gono, Kenfi Ya ki, Masao Sambongi, Makoto
Igarashi, and Nobuyuki Douguchi, Olympus Medical Systems, belped
with engi: g and develop of the mechanism of the NBI system
See CME section; p. 303.
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lesions do not require endoscopic treatment because they
are benign and do not have malignant potential.’® In
contrast, the adenoma-carcinoma sequence suggests that
colorectal cancers develop from adenomatous polyps
and, therefore, their removal could prevent colorectal
cancers.>* Thus, in vivo distinction of nonneoplastic and
neoplastic lesions would greatly increase the efficiency
of colonoscopic procedures.”

In a hyperproliferative state, angiogenesis is critical to
the :rans:ticn of premalignant lesions to the malignant
phenotype.®” Narrow-band imaging (NEI) is an innovative
optical technology that provides a unique image that

278 GASTROINTESTINAL ENDOSCOPY Volume 69, No. 2 : 2009

www.giejournal.org




Sano et al

Meshed capillary vessels by narrow-band imaging

emphasizes the morphologic and structural character of
lesions as well as the surface capillary pattern.

Previously, we described how the presence of “meshed
capillary (MC) vessels™ by magnifying NBI are arranged in
a honeycomb pattern around the mucosal glands consti-
tutes a useful method for differential diagnosis of colorec-
tal lesions withour the need for any dye application.®
Recently, we have proposed the capillary pattern classifica-
tion (I-III) for distinction of colorectal lesions,***

The aim of the current study was to prospectively evalu-
ate the usefulness of observing the surface MC vessels to
differentiate between nonneoplastic and neoplastic polyps.

METHODS

Patients
A toal of 702 consecutive patients who underwent
ning colonoscopy at National Cancer Center East
g;iml. Chiba, Japan, between September and Decem-
2004 were analyzed. The study protocol was approved
by the institutional review board, and informed consent
was obtained from all patients before the examination.
Patients with polyps larger than 10 mm, with lesions pre-
viously evaluated by histologic examination or colono-
scopy; and those with invasive carcinoma were excluded
from the study. Patients with inflammarory bowel disease,
hereditary nonpolyposis colorectal cancer (HNPCC), and
familial adenomatous polyposis (FAP) were also excluded.

Principle of NBI
NBI is based on modification of the spectral features
with an optical color separation filter narrowing the band-
width of spectral transmittance. In this system, the center
wavelengths of the dedicated trichromatic optical filters
are 540 and 415 nm, with bandwidths of 30 nm.'** By
use of this narrow spectrum, the contrast of the capillary
ttern in the superficial layer is markedly improved, and
clear visualization of vascular structures is achieved
during endoscopy. The electronic button on the control
section of the colonoscope allowed swi:chin‘g berween
the conventional and the NBI views instantly."

Colonoscopy procedure

Bowel preparation consisted of 2 to 3 L of polyethylene
glycol solution in the morning before the procedure, as
previously reported.” Hyoscine methobromide (10-20
mg given intravenously [IV]) was administered if there
were no contraindications, and light sedation with diaze-
pam (3-5 mg IV) was used in selected subjects. The loca-
tion of lesions was categorized into 2 groups, according
to which side of the splenic flexure they were encoun-
tered: proximal colon (including the cecum, ascending
colon, and transverse colon) and distal colon (including
descending colon, sigmoid colon, and rectum). Lesions

were classified macroscopically on the basis of the criteria
of the Paris classification of superficial GI lesions.’®

Evaluation of MC vessels

Colonoscopies were carried out by using a2 magnifying
video colonoscope (CF-H260ZI; Olympus, Optical, Tokyo,
Japan) with a standard video processor system (EVIS 260,
Lucera Spectrum Olympus Optical). Endoscope with-
drawal was performed under conventional white light.
All lesions detected by conventional colonoscopy were
rinsed with water to remove any overlying mucus on the
surface and then were examined by magnifying NBI with-
out the use of any dye solution. Once the NBI system was
activated through an easy-to-handle, 1-touch electronic
bottom, MC vessels were seen as green-brown in color,
and the surrounding normal colon mucosa was seen as
a yellowish color. The hue of nonneoplastic lesions is
very similar to that of normal epithelial layer, whereas
the majority of neoplastic lesions appeared brownish.
Lesions with invisible or faintly visible MC vessels were cate-
gorized as nonneoplastic, and lesions with clearly visible
MC vessels were categorized as neoplastic (Fig. 1).%'%!4
Size was estimated by using the open width of standard,
fully opened biopsy forceps as a reference’ or after re-
moval (hot biopsy or snare polypectomy). Procedures
and endoscopic evaluation were performed by an expert
colonoscopist with extensive experience in magnification
and NBI (Y. 8,). Lesions diagnosed as nonneoplastic were
subjected to biopsy, and those diagnosed as neoplastic
were removed endoscopically without exception.

Endoscopic treatment

Lesions diagnosed as nonneoplastic and advanced car-
cinomas underwent biopsy. In lesions identified as adeno-
matous polyps or intramucosal carcinomas (visible MC
vessels), hot biopsy, polypectomy, or EMR was performed.
Lesions <5 mm were resected by coagulation biopsy (hot
biopsy), and flat lesions or those >5 mm were treated
with loop snare polypectomy or EMR.'7%
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Figure 1. Magnifying endoscopic evaluation of MC vessels with NBI. A,
Lesions with invisible or faintly visible MC vessels. This lesion was histologi-
cally diagnosed as hyperplastic polyp, B, Lesions with clearly visible MC
vessels. This lesion was histologically diagnosed as adenomatous polyp.

Histopathologic examination

Specimens were fixed in 20% formalin and histologi-
cally examined after hematoxylin and eosin staining, His-
tologic diagnosis was made by a pathologist blinded to
the colonoscopic diagnosis at each step. The pathologic
definition of the lesions was made on the basis of the

anese Research Society for Cancer of the Colon and

ctum.*? Histologically, adenomatous lesions were defined
as neoplastic, and other nonepithelial lesions including hy-
perplastic polyps were defined as nonneoplastic. The accu-
racy rates of the endoscopic diagnosis was evaluated on
the basis of the final pathologic diagnosis.

Statistical analysis

Differences between groups were analyzed with the 3%
test, Differences with a P value < .05 were considered
significant.

RESULTS

Clinical data
Of 702 patients recruited for this study, 453 (64%) were
found to have no polyps on colonoscopy, 152 (22%) were

Patient poal (702 patients considered for the study)
Excluded: 453 patients with no polyps found on colonoscopy

Excluded: 68 patient with colorectal lesions with previous
evaluation, including histologic examination or colonoscopy

Excluded: 39 patients with invasive carcinoma
Excluded: 41 patients with polyps larger than 10 mm

Excluded: 2 patients with ulcerative colitis {1 with FAP, 1 with
HNPCC)

Excluded: 5 patients with polyps that were unretrievable

ineligible on the basis of the exclusion criteria, and in 5
(1%) patients, retrieving the resected specimen was not
possible (Table 1). The remaining 92 (13%) patents
were enrolled for prospective evaluation. The mean age
was 63.6 years (range 36-80 years) with 2 male/female ratio
of 4.7:1. In all examinations, bowel preparation was con-
sidered adequare, and colonoscopy was performed up
to the cecum. There were no complications during any
procedure.

Clinicopathologic features of the colorectal
lesions

A tomal of 150 lesions including 39 (26%) hyperplastic
and 111 (74%) adenomatous polyps were identified, for
a ratio of 1.6 lesions per participant. All adenomatous
polyps had low-grade dysplasia. Macroscopically, 25
lesions were classified as type 0-Is and 125 as type 0-lla.
The overall prevalence of flat adenomas was 83%. There
were no superficial depressed lesions (0-Ilc). The mean
diameter of the identified lesions was 3.8 mm (range
2-10 mm). On the basis of location, 63 (42%) polyps
were distributed in the proximal colon and 87 (58%) in
the distal colon. Clinicopathologic features of the colorec-
tal lesions identified in this study are shown in Table 2

Diagnostic accuracy of MC vessels

The overall diagnostic accuracy of the MC vessels for dis-
tinguishing between neoplastic and nonneoplastic lesions
was 95.3% (143/150). The diagnostic accuracy for nonneo-
plastic lesions (negative predictive value) was 90% (36/40),
and that for neoplastic lesions (positive predictive value)
was 97.3% (107/110). The sensitivity and specificity of MC
vessels diagnosis by NBI colonoscopy were 96.4% (107/
111) and 92.3% (36/39), respectively (Table 3).

DISCUSSION

To our knowledge, this is the first prospective study on
the effectiveness of observing the MC pattern by magnifying
NBI for differential diagnosis of < 10 mm colorectal polyps
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92/150

No. of patients/lesions
Sex (male/fernale) 76/16
Mean age (y [range]) 63.6 (36-30)
Macroscopic type*
O-Is 25
O-ia 125
Size of resected polyp (mm [range]) 38(10)
Location of resected polyp (proximal/distal) 63/87
Histologic findings
TA with low- and high-grade dysplasia m
Hyperplastic polyp 39
TA, Tubular adenoma.
. *According to the Paris endoscopic classification.' Lesion lost after

MC vessels (+) 107 3
MC vessels (-) 4 36

In 1999, the first prototype of an NBI system was devel-
oped at National Cancer Center East Hospital in scientific
cooperation with Olympus Corp, Japan. In 2001, we also
reported for the first time its clinical usefulness for the di-
agnosis of lesions in the GI tract.*” Consequently, in 2004
our first NBI clinical study reported not only equivalent re-
sults to chromoendoscopy but also a better visualization
of the vascular pattern than that of conventional colono-

ﬂy for the diagnosis of colorectal polyps.*' Afer it
me commercially available in December 2005, many
studies have reported its advantages and effectiveness for
the diagnosis of not only lesions within the GI tract®**?
but also in other organs.*%*7

This study included only polyps <10 mm. Although the
general consensus is to remove adenomas > 10 mm, there
is still no consensus for polyps <10 mm. Different man-
agement strategies include resection, biopsy only, or no
treatment. Recently, a rate of up to 7% of colorectal can-
cers <10 mm has been reported during screening colono-
scopy,”™*® which warns us to look out for small Jesions
and, more importantly, to treat them selectively. Herein
was found that about 20% (1/5) of screened patients had
polyps, most of them neoplastic (73%). This frequency is
lower compared with that of other screening studies
(173, 33%).” On the other hand, the frequency of invasive
carcinoma (39/702, 5%) was higher than that of a similar

screening study (3/500, 0.6%).” These results might be ex-
plained by the fact that the study was performed in a ter-
tiary referral cancer center. The prevalence of flat
neoplastic lesions in this study (125/150, 83%) was higher
compared with rates reported in Japan'® and in Western
countries,**** probably because of the advantage of using
NBI for screening colonoscopy.

Several investigations had validated our previous re-
sults about the equivalency of magnifying NBI and magni-
fying chromoendoscopy in the evaluation of the colon pit
pattern proposed by Kudo et al.*® These studies have re-
ported sensibilities and specificities ranging from 87% to
99% and from 72% to 94% for magnifying chromoendo-
scopy and magnifying NBI, respectively®*® Some retro-
spective/pilot studies have reported the usefulness of
microvessels with magnifying NBI colonoscopy.””** How-
ever, prospective studies evaluating the surface visibility
or invisibility of MC vessels for differential diagnosis of ses-
sile and flat elevated colorectal polyps were absent.

Herein MC vessel evaluation demonstrated high rates of
diagnostic accuracy, sensitivity, and specificity for distinc-
tion between neoplastic and nonneoplastic lesions
(95.3%, 96.4%, and 92.3%, respectively). These data are sim-
ilar tothose of “}m:\rmus reports on magnifying chromocolo-
noscopy.”'***’ However, conventional chromoendoscopy
is not globally used and is defined as inconvenient and dif-
ficult to reproduce in Western countries.*! On the basis of
the results of this study, we believe that MC vessel evaluation
is easier to reproduce, simpler, and faster than conventional
chromocolonoscopy. In addition, it seems to be more
appealing to Western endoscopists because it offers a short
learning curve.

When the NBI results were analyzed, it was found that 4
lesions without MC vessels were misdiagnosed as nonneo-
plastic lesions. These polyps were histologically diagnosed
as adenoma with low-grade dysplasia. One possible expla-
nation for this is that these lesions were diminutive polyps
of 3 mm in diameter in which visualization of the MC
pattern was not easy. On the other hand, 3 lesions were
misdiagnosed as neoplastic (visible MC vessels). These
lesions were histologically diagnosed as hyperplastic
polyps. Difficulties offered by small polyps when samples
are manipulated to reach a proper tissue orientation might
explain these results.*” However, the diagnostic difficulties
under NBI observation encountered with small (<3 mm)
polyps and atypical hyperplastic polyps, such as sessile
serrated polyps, will be investigated in further studies.

Previous studies of patients undergoing colonoscopy
have found that small polyps are identified during more
than 50% of such examinations.** More than 50% of these
small polyps are adenomas.** Therefore, a key clinical
decision in patients with small polyps may depend on
determination of the histologic diagnosis. According to
the American Society for Gastrointestinal Endoscopy
guidelines issued in 2005, every effort should be made
during colonoscopy to obtain a tissue diagnosis when
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