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*LSTs: LST-G e LST-NG **Indicazione definita: LST-NG lesione =20 mm
§indicazione relativa: LST-G Tipo misto [is+lla (LST-G)] 230 mm

po visivo & adeguato; inoltre, la parete gastrica
dell'antro & pill spessa della parete del colon e
quindi il rischio di perforazione ¢ ridotto. Tuttavia,
nei paesi occidentali, il cancro gastrico € meno
frequente del cancro colorettale. Pud comunaue
essere difficile insegnare ai tirocinanti la resezione
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Prevalenza delle “indicazioni
assolute” per ’ESD

Nel periodo compreso tra Gennaio 2000 e Dicembre 20086,
presso il National Cancer Center di Tokyo, sono stati trattati,
sia endoscopicamente che chirurgicamente, 11.488 neo-
plasie colorettali (escluse le forme avanzate), in 6.369 pa-
Zienti. Per precisare la prevalenza delle “indicazioni definite
per il trattamento con ESD del cancro colorettale”, abbiamo
analizzato i dati del nostro database.

Sono stati identfficati 9.797 adenomi e 1.691 cancri colo-
rettali (intramucosi: 1.294; sottomucosi: 397). Tra tutte le
lesioni neoplastiche, la prevalenza di LST (LST-G, LST-NG)
e la percentuale di casi in cui la ESD sarebbe stata indicata,
era, rispettivamente, del 5.9% e 2.6% (tabella 2). Consi-
derando invece tutte le lesioni neoplastiche, la prevalenza
di LST era del 22.6% e la percentuale in cui sarebbe stato
indicato eseguire 'ESD, era del 15.2% [LST-NG, = 20 mm:
5.0%; LST-G (tipo misto), > 30 mm: 10.2%]. Inoltre, la pre-
valenza delle “indicazioni definite per 'ESD:LST-NG, = 20
mm” era del’1% (115/11.488) fra tutte le lesioni neoplasti-
che e del 5.0% (85/1.691) fra tutti i cancri in fase precoce.

Curva di apprendimento
della ESD del colon retto

Abbiamo valutato i risultati clinici delle ESD colorettali ese-*

guite da specializzandi ed abbiamo definito la curva di ap-
prendimento per questa procedura (43). Nel nostro centro, i
tirocinanti devono possedere | seguenti requisiti per esegui-
re la ESD colorettale: elevato livello di abilita nell'eseguire la
colonscopia con la tecnica “non-loop”, (evitare la formazio-
ne di anse dello strumento), abilita nel’'eseguire PTEMR con-
venzionale o con tecniche di EMR piecemeal, aver eseguito
pits di 20 ESD gastriche ed assistenza a piti di 20 ESD del
colon-retto eseguite da un endoscopista esperto.

La colonscopia condotta con la tecnica “non-loop” & es-
senziale per I'esecuzione della ESD, poiché un controllo
inadeguato durante la resezione aumenta il rischio di per-
forazione conseguenti a movimenti imprevisti del colosco-
pio. Per imparare la tecnica della ESD, & essenziale acqui-
sire esperienza nell’esecuzione di ESD gastriche prima di
eseguire le ESD del colon-retto. La ESD delle lesioni ga-
striche antrali & relativamente facile da eseguire perché c’e
sufficiente spazio per controllare I'endoscopio ed il cam-

gastrica come primo passo del’ESD. Talvolta gl
specializzandi dovrebbero iniziare la formazione per 'ESD
colorettale con lesioni rettali distali, che hanno un minor ri-
schio di perforazione e hanno un approccio simile a quello
delle lesioni gastriche. Analizzando le differenze tra i casi
completi ed incompleti del nostro studio, riteniamo che
I'aspetto macroscopico della lesione, piuttosto che la sua
posizione, & pitl importante nella prima fase di formazione
alPESD colorettale. E ormai assodato che il trattamento en-
doscopico & piu difficile in presenza di fibrosi sottomucosa.
Gli LST-NG ¢ le recidive locali hanno una maggiore proba-
bilita di fibrosi nello strato sottomucoso. In particolare, negli
LST-NG, a causa del loro ridotto spessore, le biopsie ese-
guite in precedenza, possono determinare una maggiore
fibrosi sottomucosa. Gli LST-G invece sono relativamente
facili da rimuovere con 'ESD, in quanto la maggior parte
di questi vengono sollevati adeguatamente dall'iniezione
sottomucosa. In generale, il rischio di perforazione di tali
lesioni & inferiore a quella di altre lesioni, quali gli LST-NG o le
lesioni recidive. 'ESD del colon-retto pud essere eseguita
senza gravi complicanze anche da endoscopisti in forma-
zZione, purché avwenga sotto la guida di specialisti esperti.
| tirocinanti possono eseguire questa procedura in modo
sicuro e senza supervisione dopo un adeguato periodo di
formazione e dopo avere eseguito pits di 30 casi.

| Conclusione

La ESD & un metodo ideale per eseguire una resezione “en
bloc” anche per lesioni del colon-retto di grande diame-
tro; tuttavia, la prevalenza delle lesioni con una “indicazione
assoluta al’lESD” non ¢ cosi elevata. Inoltre, 'ESD colo-
rettale dovrebbe essere eseguita da endoscopisti esperti
o da endoscopisti adeguatamente formati. E fondamentale
che gli endoscopisti in formazione siano in grado di ese-
guire le tecniche fondamentali (ad esempio la hot biopsy,
la polipectomia con ansa, 'EMR standard, 'EMR piece-
meal) e siano a conoscenza della strategia di sorveglianza
dopo il trattamento endoscopico. Inoltre, le caratteristiche
endoscopiche delle lesioni ottenute dalla combinazione
della colonscopia convenzionale con la cromo-endoscopia
magnificata sono utili e clinicamente importanti per deter-
minare la profondita dell’invasione delle lesioni colorettali in
fase iniziale, fattore essenziale per decidere la modalita di
trattamento (endoscopia o chirurgia). Poiché le tecniche
terapeutiche sono sviluppate, la diagnosi endoscopica pre-
operatoria diventera sempre piti importante.
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Introduction. In Japan, the cost-effectiveness of total colonoscopy (TCS) for primary screening of colorectal cancer (CRC) is
unclear. We compared the cost of identifying a patient with CRC using two primary screening strategies: TCS (strategy 1) and the
immunochemical fecal test (FIT) (strategy 2). Materials and Methods. We retrospectively analyzed the TCS screening database at
our institution from February 2004 to August 2010 (strategy 1, n = 15, 348) and the Japanese nationwide survey of CRC screening
in 2008 (strategy 2, n = 5,267,443). Results. 112 and 6,838 CRC cases were detected in strategies 1 and 2, costing 2,124,000 JPY
and 1,629,000 JPY, respectively. The rate of earlier-stage CRC was higher in strategy 1. Conclusions. The cost was higher using TCS
as a primary screening procedure. However, the difference was not excessive, and considering the increased rate of detecting earlier
CRC, the use of TCS as a primary screening tool may be cost-effective.

1. Introduction have been performed in the United States and other countries
( o . [2-8], but in Japan, there have been limited analyses of the
In Japan, the incidence and mortality rate of colorectal can-  cost-effectiveness of CRC screening [9, 10], with the stud-

cer (CRC) has increased significantly, with an incidence of  jeg available demonstrating the population-based screening
approximately 100,000 cases and over 40,000 deaths per year  girategy to be cost-effective. In contrast, the cost-effectiveness
[1]. CRC is now the second most commonly diagnosed can-  of TCS a5 a primary screening strategy in opportunistic
cer and the third leading cause of cancer-related mortality screening is still unclear.

in Japan. In order to decrease the incidence and mortality of In this study, our primary objective was to compare the
CRC, a screening system has been established. There are two gt of identifying a patient with CRC in Japan using two

types f)f CRC screening in Japan; one is population-based strategies: TCS as a first screen (strategy 1) versus FIT as a
screening recommended for the entire population aging 40 fst screen (strategy 2).

and over, and the other is opportunistic screening. In popu-
lation-based screening, the immunochemical fecal test (FIT)
is used as a primary screening tool and total colonoscopy 2 Materials and Methods
(TCS) is only performed for those with a positive FIT. TCS
is not used as a primary screening procedure in population-
based screening. On the other hand, in opportunistic screen-
ing, TCS is widely used as a primary screening procedure.

In this situation, the relative cost-effectiveness of different  2.1. Strategy 1: TCS as a Primary Screening. We retrospective-
CRC screening strategies needs to be clarified. Such analyses  ly reviewed the database of the Cancer Screening Division,

We retrospectively analyzed the cost of identifying a patient
with CRC using strategies 1 and 2 as follows.



Research Center for Cancer Prevention and Screening, Na-
tional Cancer Center, which followed all subjects given a TCS
as a primary screening from February 2004 to August 2010.
A total of 15,348 cases had a colonoscopy performed as a pri-
mary screening. This data was used to calculate the cost as-
sociated with identifying a patient with CRC using the cost
of TCS as 15,500 JPY, based on Japanese national reimburse-
ment tables.

2.2. Strategy 2: FIT as a Primary Screening. 'We retrospective-
ly analyzed the Japanese nationwide survey of CRC screening
in 2008 [11]. A total of 5,267,443 cases were included. This
data was used to calculate the cost associated with identifying
a patient with CRC using the cost of FIT as 1,600 JPY and
TCS as 15,500 JPY, respectively.

3. Results

Clinical characteristics of examinees in strategies 1 and 2 are
listed in Table 1. Both groups predominantly comprised ex-
aminees in their 50s and 60s, and there was a higher male-to-
female ratio in strategy 2 than in strategy 1. However, there
was no statistical significance between two groups.

The number of CRC cases identified and the cost to find
one case of CRC in both groups are listed in Table 2. In strat-
egy 1, there were 112 cases of CRC among 15,348 TCS exam-
inees (0.73%), with a calculated cost of finding one CRC case
of 2,124,000 JPY. In group 2, 5,267,443 underwent FIT, with
319,846 cases testing positive, (6.1%). All examinees with a
positive FIT were recommended for a further TCS. However,
only 174,914 examinees (54.7%) underwent TCS, and 6,838
cases of CRC were found. The calculated cost to find one pa-
tient with CRC was 1,629,000 JPY in this group. If all of the
319,846 cases with a positive FIT had undergone TCS, the
number of CRC cases would have increased, reducing the
cost of identifying CRC. Assuming that the rate of CRC cases
among the TCS examinees was the same as that in the stra-
tegy 2 group (3.9%; 6,838/174,914), it was calculated that
there would be 12,504 CRC patients, each costing 1,090,000
JPY to be identified.

The staging of CRC at diagnosis (Japanese Classification
of Colorectal Carcinoma) and initial treatment for CRC are
summarized in Table 2. The rate of stage 0 and endoscopic
resection were higher in strategy 1 than in strategy 2.

4, Discussion

Several previous studies have shown that CRC screening in-
cluding FIT and TCS is cost-effective. However, in Japan,
only a few cost-effective analyses have been reported, with the
cost-effectiveness of TCS as primary screening still unclear.
In this analysis, we compared the cost of identifying a pa-
tient with CRC using two screening strategies, using TCS as a
primary screening, or using FIT as a primary screening with
TCS then performed in cases with a positive FIT test. The
results demonstrated that it cost more to identify CRC when
TCS was used as a primary screening strategy compared to
the FIT screening strategy (2,124,000 JPY versus 1,629,000
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TasLE 1: Clinical characteristics of examinees in strategies 1 and 2.

Strategy 1 Strategy 2
(n = 15,348) (n=5,267,443)
Screening strategy TCSasa pFimary FlTasa pfimary
screening screening
Sex
Male 5,892 (38.4%) 2,174,604 (41.3%)
Female 9,456 (61.6%) 2,006,926 (38.1%)
Unknown 0 1,085,913 (20.6%)
Age group (yr)
<40 15 (0.1%) 370,750 (7.0%)
40-49 1,918 (12.5%) 870,134 (16.5%)
50-59 4,864 (31.7%) 1,050,813 (19.9%)
60-69 6,521 (42.5%) 1,044,313 (19.8%)
270 2,030 (13.2%) 845,520 (16.1%)
Unknown 0 1,085,913 (20.6%)

Mean (range) 60.1 (40-89) Unknown

JPY). It is assumed that this difference would have become
even larger if all FIT-positive subjects had then chosen to
have a TCS (2,124,000 JPY versus 1,090,000 JPY). However,
the higher cost associated with the TCS only strategy does
not necessarily deny the cost-effectiveness of this approach
for primary screening. This is because TCS, used as a primary
screening strategy, was able to identify CRC at an earlier stage
as demonstrated in Table 2, possibly resulting in a decreased
cost of CRC treatment and followup. The clinical course of
the cases of CRC detected in strategy 1 at our institution
is shown in Figure 1. Among the 112 CRC cases identified,
109 cases followed a clear clinical course, with approximately
80% cured with a single endoscopic treatment. Only one case
has had recurrent disease following treatment. Such a clinical
course indicates that earlier detection of CRC can lead to cure
with less invasive treatment, resulting in a shorter period of
followup and decreased cost of CRC care. From this perspec-
tive, it is possible to postulate that the difference in the cost
of identifying CRC in the two strategies is not as great and
that TCS may be a cost-effective primary screening strategy.
Additionally, we probably underestimated the cost-effective-
ness of TCS because we did not include the possibility to
reduce CRC incidence with TCS in this study. Previous stud-
ies have demonstrated the effect of colonic polypectomy in
reducing CRC incidence [12, 13]. Not only when using TCS
as a primary screening strategy but also when using FIT as
a primary screening, reduction in CRC incidence is expected
[14]. However, taking into account the higher detection rate
for colorectal polyps with TCS and the low rate of under-
going TCS among examinees with a positive FIT, reduction
in CRC incidence is expected more when using TCS as a
primary screening. If we consider this effect of TCS, TCS may
be a more acceptable choice as a primary screening. Further-
more, considering that using TCS as a primary screening can
lead to better quality of life (QOL) after CRC diagnosis due
to the earlier detection of disease, it is worth performing TCS
as a primary screening of CRC.
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F1cure 1: The clinical course of CRC cases detected in strategy 1.

TaBLE 2: Number of CRC cases, the cost to find one CRC case, staging of CRC at diagnosis, and initial treatment for CRC in both strategies.

Strategy 1 (n = 15,348) Strategy 2 (n = 5,267,443)

Number of cases of CRC 112 (0.73%)
Cost to find a case of CRC 2,124,000 JPY

Staging of CRC at diagnosis

6,838 (0.13%)
1,629,000 JPY

0 81 (72.3%) 1,713 (25.1%)
I 16 (14.3%) 1,043 (15.3%)
I 7 (6.3%) 552 (8.1%)
IlTa 3 (2.7%) 418 (6.1%)
I b 1 (0.9%) 187 (2.7%)
v 1 (0.9%) 116 (1.7%)
Unknown 3 (2.7%) 2,809 (41.1%)
Initial treatment for CRC
Endoscopic treatment 93 (83.0%) 2,267 (33.2%)
Surgery 16 (14.3%) 2,466 (36.1%)
No treatment 0 19 (0.3%)
Others 0 67 (1.0%)
Unknown 3(2.7%) 2,019 (29.5%)
5. Conclusions project,” Japanese Journal of Clinical Oncology, vol. 41, no. 1,

The cost associated with identifying one case of CRC is high-
er when using TCS as a primary screening strategy compared
to using the FIT as a primary screening. However, taking into
account the earlier detection of CRC using TCS, it is possible
to postulate that the final cost difference may be reduced [3
and that TCS may provide a cost-effective primary screening
strategy. Additionally, considering the effect of TCS on CRC
incidence and a better QOL after earlier detection of CRC [4
with TCS, TCS is worth using as a primary screening of CRC.
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The aim of this pilot study was to assess the feasibility of using computed virtual chromoendoscopy with the flexible spectral
imaging color enhancement (FICE) for colon neoplasia screening. A modified back-to-back colonoscopy using FICE and
white light in the right-sided colon was conducted prospectively for the consecutive patients attending for the postoperative
(sigmoidectomy or anterior resection) follow-up colonoscopy. Histopathology of detected lesions was confirmed by evaluation
of endoscopic resection or biopsy specimens. One-hundred and two patients were enrolled, and 100 patients (61 males and mean
age 63 years) were finally analyzed. The total number of polyps detected by FICE and white light colonoscopy was 65 and 45,
respectively. The miss rate for all polyps with FICE (24%) was significantly less than that with white light (46%) (P = 0.03).
Colonoscopy using FICE could beneficially enhance the detection of neoplastic lesions in the right-sided colon compared to white

light colonoscopy.

1. Introduction

Colonoscopy is the accepted gold standard for the detec-
tion of colorectal lesions including colorectal cancers and
adenomas. Early detection and removal of colorectal ade-
nomas have been shown to be the most effective way of
colorectal cancer prevention, however, polyps can be missed
with conventional white light (WL) colonoscopy [1, 2].
Unfortunately, at standard WL colonoscopy, classification
of lesions is often difficult and a substantial percentage of
adenomas are missed during the procedure. According to the
results of back-to-back colonoscopies by Rex et al., the miss
rate for adenomas =1 cm was 6%, for adenomas 6-9 mm was
13%, and for adenomas <5mm was 27%, respectively [3].
Furthermore, there was a trend toward right-sided colorectal
adenomas being missed more often than left-sided ones
(27% versus 21%). As missing adenomas or cancers during

colonoscopy would result in increasing the need of surgery
and death from colorectal cancers, attempts to reduce this
kind of miss rate include pancolonic dye spraying, wide angle
colonoscopy, or cap-fitted colonoscopy [4-8].

On the other hand, computed virtual chromoendoscopy
with the flexible spectral imaging color enhancement (FICE)
has been developed as a new dye-less imaging technique,
which might allow higher rate of colon polyp detection [9-
13]. FICE is based on a computed spectral estimation tech-
nology that arithmetically processes the reflected photons to
reconstitute virtual images for a choice of different wave-
lengths. Due to its variable setting functions, it is possible
to select flexibly the most suitable wavelengths required
for examination. Based on technical considerations, it is
conceivable that advanced virtual imaging techniques might
highlight adenomas during colonoscopy, however, its effec-
tiveness, measured as frequency of detection of colorectal



polyps in comparison to conventional WL colonoscopy, has
not been investigated enough. We therefore conducted this
pilot study to assess the feasibility of using FICE for colon
neoplastic lesions screening.

2. Methods

2.1. Study Design. From August 2008 to March 2009 in Na-
tional Cancer Center Hospital, Japan, a modified back-
to-back colonoscopy using FICE and WL was conducted
for 102 patients in the right-sided colon including cecum,
ascending and transverse colon. This study was conducted
prospectively, and written informed consent for examina-
tion and treatment was obtained from all of the studied
patients prior to the procedures. The consecutive patients
attending for the postoperative (sigmoidectomy or rectal
anterior resection) follow-up colonoscopy were randomized
to undergo the colonoscopy with either FICE or WL (group
A: WL-FICE, group B: FICE-WL). After randomization, the
scope was inserted into the cecum using white light. Patients
with known inflammatory bowel disease, overt bleeding, and
polyposis syndrome and patients receiving anticoagulant
medication were excluded from the study.

2.2. Flexible Spectral Inaging Color Enhancement (FICE). All
examinations were performed with high-resolution zoom
endoscopes (EC 590 ZW, Fujifilm medical, Tokyo, Japan).
However, the zoom function of the device was not utilized
for this study. The system was equipped with the EPX 4400
processor (Fujifilm medical) that provides the FICE technol-
ogy.

gyBatsed on preliminary experience of the participating en-
doscopists, FICE set 7 (R 540 nm, G 490 nm and B 420 nm)
was favored over other FICE sets for application in the colon
and was therefore exclusively used in this study. In the FICE
turn, withdrawal was performed with activated FICE set 7.
Switching back to conventional imaging was allowed at the
discretion of the endoscopist only for polypectomies.

2.3. Endoscopic Procedure. All patients were prepared for col-
onoscopy by ingesting 2-3 liters of polyethylene glycolelec-
trolyte solution on the same-day morning. Scopolamine
butylbromide (10mg) was administered intravenously to
avoid bowel movement prior to examination for the patients
with no contraindication to the use of this agent. Basically
all colonoscopies were performed without sedation, by one
of three experienced colonoscopists (more than 1000 colono-
scopies). Only when patients felt abdominal pain, midazolam
(2mg) was administered intravenously during procedure.
Quality of bowel preparation was assessed by the examiner
as follows: (a) excellent (near 100% mucosal visualization
following suction of fluid residue), (b) good (near 90%
mucosal visualization), and (c) fair (less than 90% mucosal
visualization). Examinations were performed in a modified
back-to-back fashion, using FICE and WL in the right-sided
colon including cecum, ascending colon, and transverse
colon. The time needed for both insertion and examination
for withdrawal and all lesions detected in the right-sided
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colon was recorded. Each patient was randomized in one
of the following two groups with a computer-generated
random number list; group A: after cecal insertion by WL,
the colonoscope was withdrawn from the cecum to the
splenic flexure with WL mode and then rewithdraw in the
colonoscope with FICE from the cecum to the splenic flexure
after reinsertion of the scope to the cecum by WL (WL-
FICE); group B: withdrawing the colonoscope in the inverse
order of group A (first FICE and then WL; FICE-WL). All
lesions detected during either examination of FICE or WL
were removed by endoscopic resection or biopsy specimens
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 flexure. The size of the lesions was
estimated using open endoscopic biopsy forceps.

2.4. Histopathological Evaluation. Resected specimens were
immediately fixed in 10% buffered formalin solution and
subsequently stained with hematoxylin-eosin. Experienced
gastrointestinal pathologists who were completely blinded to
each endoscopic diagnosis evaluated all pathological speci-
mens. Histological diagnoses were determined according to
the World Health Organization (WHO) criteria [14].

2.5. Statistical Analysis. This study was mainly designed to
demonstrate that the colonoscope with FICE has a different
reliability than with WL for polyp detection. No sample
sizes were calculated, as this was a pilot study. The design
of the study included two independent groups; group A
underwent colonoscopy with FICE after colonoscopy with
WL, and group B underwent colonoscopy with WL after
colonoscopy with FICE. Categorical variables are expressed
with frequencies and percentages. Continuous variables are
expressed with means and standard deviations. Statistical dif-
ferences were analyzed by x° test of independence, the Mann-
Whitney U tests, and Fisher’s exact test. A P value of less
than 0.05 was considered statistically significant. Statistical
analysis was conducted with SPSS V. (Chicago, IL), Stat X act
v. 5.0.3 (Cytel Co., MA), and Statistica v. 5.5 (Tulsa, OK).

3. Results

A total of 102 patients were enrolled in this study. Fifty-
one were randomized to group A and B. According to the
protocol, two cases were excluded from the final analysis
because of impossible insertion cases to cecum bottom: one
bowel adhesion case after operation in group A and one
local recurrence of anastomosis in group B. A total of 100
cases were finally evaluated. The 100 patients included 61
(61%) men, and the mean age and standard deviation
were 63 = 12 years. The indications for colonoscopy were
postoperative surveillance of anterior resection (N = 65)
and sigmoidectomy (N = 35). The bowel preparation was
described as excellent or good in 82 cases (82%) and fair in
18 (18%), respectively (Table 1).

There were no statistically significant differences between
the FICE and WL with respect to withdrawal time, lesion
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TaBLE 1: Patient characteristics.

Group A (WL-FICE) Group B (FICE-WL)

Cases 50 50
Male 30 31
Female 20 19

Mean age (yr) 62.7 63.3

Operation history
Anterior resection 36 29
Sigmoidectomy 14 21

Bowel preparation
Excellent 23 17
Good 19 23
Fair 8 10

TasLE 2: Comparison FICE with white light.

FICE WL

Withdrawal time (sec.) 213 193

(Range) (90-490) (79-600)
Detected lesions

All 65 45

Neoplastic 59 (91%) 38 (84%)
Macroscopic finding

Flat elevated 53 (90%) 33 (87%)

Polypoid 6 (10%) 5 (13%)
Tumor size

<5mm 33 (56%) 24 (63%)

>5mm 26 (44%) 14 (37%)

detection, macroscopic finding, and tumor size. Total num-
bers of detected and removed lesions by FICE and WL
colonoscopy were 65 and 45, respectively. Characteristics of
the detected neoplastic lesions by FICE and WL colonoscopy
were flat elevated: 53 (90%) and 33 (87%) and small
(<5mm): 33 (56%) and 24 (63%), respectively (Table 2).

The miss rate for all polyps with FICE (24%) was signif-
icantly less than that with WL (46%) (P = 0.03). Among all
detected polyps, the number of neoplastic lesions detected
by FICE and WL colonoscopy was 59 and 38, respectively.
Among 45 neoplastic lesions, which were diagnosed in group
B, 34 (76%) lesions were detected at the first FICE with-
drawal technique (Table 3). In contrast, in group A (among
52 neoplastic lesions), only 27 (52%) lesions were recognized
at the first WL withdrawal technique, and 25 (48%) lesions
were detected by the second FICE examination. Significantly
more neoplastic lesions were missed by WL compared with
FICE system (P = 0.02).

4. Discussion

Detection of adenomas is essential at screening colonoscopy,
however, the miss rate especially for small and flat lesions
remains unacceptably high. According to several reports,

10 to 15% of lesions remains undiagnosed at colonoscopy,
even by experienced practitioners. In this pilot study, we
investigated the utility of a FICE system on miss rates during
colonoscopy and the efficiency of colonoscopy withdrawal.
Based on the results of our study, FICE system may be useful
for the detection of colorectal adenomas in the right-sided
colon compared to WL conventional colonoscopy under
high-quality bowel preparation.

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 endo-
scope and without dye spraying or infusion. According to
the National Polyp Study (NPS), the incidence of colorectal
cancer was decreased by endoscopic intervention. In brief,
polypectomy during routine colonoscopy has been shown to
prevent the development of colorectal cancer, compared with
the incidence of it in reference groups. Therefore, colonosco-
py is considered as a gold standard for detection and
treatment of colorectal adenomas, however, the conven-
tional colonoscopy technique during withdrawal, even if
very careful, cannot detect all lesions, especially flat and
small depressed ones. Potential explanations for failure at
colonoscopy include poor bowel preparation or inadequately
short withdrawal times [15, 16]. Moreover, an important
technical factor that determines the detection of lesions is the
level of mucosal contrast provided by the imaging method.
Low contrast might contribute to the miss rate of small
and flat lesions that show only subtle changes in mucosal
topography, focal pallor, and marginal irregularity [17, 18].

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 chromoen-
doscopy, narrow band imaging (NBI), high-resolution imag-
ing, autofluorescence imaging, and FICE have been applied
in a variety of clinical situations to enhance the detection of
flat and depressed lesions or to enable histological diagnosis.
Many authors have reported that chromoendoscopy is help-
ful for the detection and detailed morphological assessment
of flat and depressed colorectal lesions [19-28]. Pancolonic
chromoendoscopy using an indigocarmine diffusion dur-
ing withdrawal from the cecum, which highlighted subtle
mucosal irregularities, has been reported to significantly
increase the detection of diminutive, flat neoplastic lesions in
the right colon. However, the withdrawal time for the indi-
gocarmine dye spray group was almost twice as long as for
the control group.

Computed virtual chromoendoscopy with FICE is a nov-
el optical approach to enhance mucosal contrast [29]. This
technique enhances the bandwidth of light components,
resulting in dye-less contrast enhancement of mucosal and
vascular details. To overcome the problems of conventional
chromoendoscopy, another chromoendoscopic techniques
FICE and NBI were recently developed. Both techniques are
safe, rapid, and easy to apply, and several preliminary studies
reported enhancement of vascular and mucosal contrast. The
NBI system has been shown to be helpful in visualizing
such lesions by improving contrast and is considered to be
a new type of optical/digital chromoendoscopy [30, 31].
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TaBLE 3: Detected lesions in group A and B.

A (WL-FICE) (1 = 50) B (FICE-WL) (1 = 50) P value
Total number of lesions (%)
First WL 33 (54) FICE 37 (76) P =003
Second FICE 28 (46) WL 12 (24)
Total number of neoplastic lesions (%)
First WL 27 (52) FICE 34 (76) P = 0.02
Second FICE 25 (48) WL 11 (24)

In particular, magnification using NBI colonoscopy for the
observation of the presence of “meshed brown capillary
vessels” is extremely useful for distinguishing between neo-
plastic and nonneoplastic lesions without any dye solution.
Regarding polyp detection, however, it is controversial at
this moment [32]. Furthermore, during NBI colonoscopy
examinations, intestinal fluid was seen as being reddish in
color similar to blood. Therefore, proper bowel preparation
is one of the limitations when using this system.

In 1989, Miyake et al. [9] developed and reported a new
optimal band imaging system, and endoscopic examinations
with this optimal band imaging system were developed as
FICE after these essential reports. Images acquired by this
new system provided better brightness than old fiberscopic
images. Preliminary reports showed that in the esophagus,
the detection rate for neoplasm of FICE and NBI appears
similar to that of conventional chromoendoscopy (33, 34].
In other reports, FICE with high-definition endoscope in
colonoscopy or upper Gl endoscopy was useful for diagno-
sis between neoplastic and nonneoplastic lesions [35-37].
Pohl et al. reported that FICE was superior to standard
colonoscopy and equivalent to conventional chromoen-
doscopy for distinguishing neoplastic from nonneoplastic
lesions and adenoma detection rate was not improved by
FICE compared to WL with targeted indigocarmine spraying
[38, 39]. However, there are few prospective studies that have
attempted to clarify the usefulness of the adenoma detection
rate using FICE system [40].

In this study, a total of 110 lesions from 100 patients were
detected and removed endoscopically. Among these lesions,
the number of neoplastic lesion detected by FICE and WL
was 59 (91%) and 38 (84%), respectively. In contrast, the
number of nonneoplastic lesions recognized as a polyp and
removed by FICE and WL colonoscopy was only 6 (9%)
and 7 (16%), respectively. The lesions we diagnosed and
resected in this study with FICE and WL systems were mostly
neoplastic ones. However, we consider further investigation
is necessary to evaluate the efficiency for differential diag-
nosis with FICE system. Diminutive flat elevated lesions
are thought to be of little clinical significance because such
lesions, especially less than 5mm polyps, are low-grade
dysplasia in most cases. Meanwhile, depressed lesions are
considered to have a high malignant potential compared
to polypoid ones in similar size [41-43]. In this present
study, all detected lesions’ macroscopic type was flat elevated
or polypoid. Because of low incidence, there were no de-
pressed lesions in this study. However, significantly more

'small and/or flat neoplastic lesions were detected by FICE

compared with WL colonoscopy. Additionally, the brightness
of the image during FICE colonoscopy is sufficient to ensure
a good overview in large luminal diameter sections of the
bowel. Therefore, FICE colonoscopy is considered to be a
promising modality to detect small depressed lesions.

Bowel preparation rate of excellent or good in our study
was described more than 80 percent in both group. Negative
advocacy piece to improvement in detectability of colorectal
polyps using FICE was described in the past report with
lower bowel preparation rate of excellent or good less than
75 percent [44]. It is suggested that proper bowel preparation
is indispensable to achieve success to detect small colorectal
lesions, so we think quality of bowel preparation is very
important for full effectiveness of FICE colonoscopy.

There are several limitations in our study. First, this study
was performed at a single institute as a pilot study. Our data
are precise but it is uncertain whether it would be available
for all examiners. Therefore, additional multicenter studies
are necessary to clarify the usefulness of FICE system.

Another point worth mentioning is that our study was
conducted within the limits of the right colon, which mean
withdrawal time were more than three minutes. We selected
modified back-to-back colonoscopy in right-side colon.
Complete back-to-back colonoscopy may be painful for
patients under no sedation and longer procedures because
many colonoscopies without sedation are usually performed
in Japan. The higher prevalence of flat and diminutive lesions
diagnosed in the right colon may be consistent with past
descriptions [45, 46]. Furthermore, a higher miss rate of
detection has been reported in the right colon compared to
the left colon. Therefore, we defined the area from the cecum
to the splenic flexure as the target area in our prospective
study. We think that it is necessary to evaluate the total
colonoscopy using FICE from cecum to rectum as further
estimation.

In conclusion, colonoscopy using FICE could beneficially
enhance the detection of neoplastic lesions in the right-sided
colon, especially flat and/or diminutive adenomatous lesions
compared to conventional WL colonoscopy under proper
bowel preparation.
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Dome-Type Carcinoma of the Colon Masquerading a Submucosal Tumor

MASAYOSHI YAMADA,* SHIGEKI SEKINE,* and TAKAHISA MATSUDA*

*Endoscopy Division, National Cancer Center Hospital, *Molecular Pathology Division, National Cancer Center Research Institute, Tokyo, Japan

A 76-year-old woman was referred for treatment of a rectal
submucosal tumor (SMT). Endoscopy revealed a broad-
based elevated lesion, 10 mm in diameter in the lower rectum
(Figure A). This lesion appeared to be covered entirely with
non-neoplastic mucosa showing mild discoloration (Figure B).
A tiny whitish exudate was observed on the top of the lesion.
Based on these endoscopic findings, we diagnosed an SMT and
completely removed the lesion by endoscopic submucosal re-
section with a ligation device.!

Histologically, the resected specimen was a well-differenti-
ated adenocarcinoma associated with a dense lymphocytic in-
fileration (Figure C). The tumor showed expansive growth and
no desmoplastic stroma was observed. There were well-devel-
oped germinal centers in the lymphoid stroma. Consistent with
the endoscopic findings, the tumor was covered mostly with
non-neoplastic mucosa. The tumor was exposed to the surface
in only a narrow area of 2 mm. Because desmin staining showed
muscularis mucosae just below the lymphoid stroma, this tu-
mor was diagnosed as intramucosal cancer and the patient had
no additional treatment besides regular endoscopic surveil-
lance. This patient remained disease free 4 years after the
endoscopic submucosal resection with a ligation device.

Lymphoid stroma generally is known as a feature of cancers
with microsatellite instability and those related to Epstein-Barr
virus (EBV) infection. However, an immunohistochemical analysis
showed retained expression of 4 mismatch repair proteins (MLHI,
PMS2, MSH2, and MSHG6) and in situ hybridization for EBV-encoded
small RNA-1 was negative. These findings indicate the tumor was
microsatellite stable and was unrelated to EBV infection.

These histologic features are consistent with those of dome-type
carcinoma (DC), which first was reported by Jass et al* in 2000 as
a rare variant of colorectal adenocarcinoma characterized by a
dense lymphoid stroma and expansive growth. Because of the
intimate relationship between the neoplastic glands and lymphoid
tissue, it has been suggested that DC exhibits a differentiation to
dome epithelium of gut-associated lymphoid tissue.

From previous reports, DC also has been known to show
characteristic endoscopic findings.> The common endoscopic
appearances are plaque-like, sessile polyp, and SMT. Two of 10
cases previously reported were described as an SMT.*®

Because of their expansive growth pattern, DCs may present
as SMT-like lesions.* However, DCs mostly have a component
of mucosal dysplasia on their surface, which allows an endo-
scopic diagnosis of an epithelial neoplasm.® The present case
indicates that it may be difficult to discriminate DC from SMT
when the area of mucosal dysplasia is small and indistinct.
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Dome-type carcinoma of the colon; a rare variant
of adenocarcinoma resembling a submucosal
tumor: a case report
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Abstract

Background: Dome-type carcinoma (DC) is a distinct variant of colorectal adenocarcinoma and less than 10 cases
have been described in the literature. Most of the previously reported cases were early lesions and no endoscopic
observations have been described so far. We herein report a case of a DC invading the subserosal layer, including
endoscopic findings.

Case presentation: A highly elevated lesion in the transverse colon was diagnosed by colonoscopy in a 77-year-
old man. The tumor appeared to be similar to a submucosal tumor (SMT), however, a demarcated area of reddish
and irregular mucosa was observed at the top of the tumor. There were no erosions or ulcers. Laparoscopic-
assisted right hemicolectomy was performed and pathological examination revealed a well-circumscribed tumor
invading the subserosal layer. The tumor was a well-differentiated adenocarcinoma associated with a dense
lymphocytic infiltration and showed expansive growth. The overlying mucosal layer showed high-grade dysplasia.

Conclusion: The present lesion was diagnosed as a DC of the colon invading the subserosal layer. Because the
association of mucosal dysplasia is common in DCs, the detection of dysplastic epithelium would be important to

discriminate DCs from SMTs.

Keywords: Colorectal carcinoma, Gut-associated lymphoid tissue, Dome-type carcinoma

Background
Dome-type carcinoma (DC) is a rare variant of colorec-
tal adenocarcinoma that is characterized by well or
moderately differentiated histology, expansive growth,
and dense lymphoid stroma [1]. Since Jass et al. [1,2]
reported this lesion as a distinct variant of adenocarci-
noma, less than 10 cases have been reported and most
of them are early lesions limited to the submucosal
layer [3,4]. Based on the phenotypical features of DCs,
including the intimate association with lymphoid tissue,
the presence of intraepithelial B-lymphocytes and the
lack of goblet cells, DC has been suggested to derive
from M-cells of the gut-associated lymphoid tissue [1].
We herein report a case, along with the endoscopic
findings, of a DC invading the subserosal layer.

* Correspondence: tamatsud@ncc.gojp
*Endoscopy Division, National Cancer Center Hospital, Tokyo, Japan
Full list of author information is available at the end of the article
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Case presentation
A 77-year-old man suffered abdominal discomfort and
underwent a total colonoscopy. The colonoscopy identi-
fied a highly elevated lesion, 30 mm in diameter, in the
transverse colon (Figure 1). The tumor appeared to be
similar to a submucosal tumor (SMT) with a sharply
raised edge and a bridging fold. Examination with indigo
carmine dye showed that the base of the lesion was cov-
ered with normal mucosa (Figure 2). However, a demar-
cated area of reddish and irregular mucosa was observed
at the top of the tumor (Figure 3). There were no ero-
sions or ulcers. The biopsy specimen taken from the top
of the lesion revealed well-differentiated adenocarcinoma.
Finally, the lesion was diagnosed as adenocarcinoma con-
fined to the transverse colon and a laparoscopic-assisted
right hemicolectomy was performed.

Pathological examination revealed a well-circum-
scribed tumor invading the subserosal layer (Figure 4).

© 2012 Yamada et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http.//creativecommons.org/licenses/oy/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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Figure 1 Conventional endoscopic image showing a
submucosal tumor-like lesion of 30 mm in diameter in a 77-
year-old man. A reddish rough mucosa can be seen on the top.

The tumor was a well-differentiated adenocarcinoma
associated with a dense lymphocytic infiltration. The
tumor showed expansive growth and no desmoplastic
stroma was seen (Figure 5). Many of the tumor glands
were cystically dilated and contained eosinophilic debris
(Figure 6). The lymphoid stroma surrounding the neo-
plastic glands contained numerous germinal centers.
The overlying mucosal layer showed high-grade dyspla-
sia (Figure 7). Immunohistochemically, tumor cells were
positive for 4 mismatch repair proteins (MLH1, PMS2,
MSH2, MSHS6), suggesting microsatellite stable pheno-
types. In situ hybridization for Epstein-Barr virus (EBV)

Figure 2 Endoscopic image after spraying with indigo carmine
dye. The base of the tumor is covered with non-neoplastic mucosa.

Figure 3 The top of the tumor, showing a well demarcated
irregular mucosa.

-encoded small RNA-1 was negative. No metastasis was
detected in any of the 19 dissected lymph nodes. One
and a half years after the resection, no recurrence was
detected by follow up computed tomography or endo-
scopic examination.

Conclusions

Jass et al. [1,2] reported 3 cases of “Adenocarcinoma of
colon differentiating as dome epithelium of gut-asso-
ciated lymphoid tissue” as a distinct variant of colon
cancer. The reported lesions were characterized by well
and/or moderately differentiated histology, expansive
growth, confinement to an aggregate of lymphoid tissue,
and cystically dilated tumor glands containing an abun-
dance of necrotic debris. Because of the intimate

Figure 4 Panoramic view of the tumor described. A well-
demarcated tumor grows into the subserosal layer (H&E).
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Figure 5 The tumor associated with lymphoid stroma showing
expansive growth. No desmoplastic stroma is observed (H&E,
orig. mag. x12.5).

relationship between the malignant epithelium and lym-
phoid tissue, they suggested that the tumor might be
arising from the dome epithelium overlying gut-asso-
ciated lymphoid tissue. After similar tumors were
reported, the term DC was established [3-8].

Generally, prominent lymphocytic infiltration is
known as a feature of colorectal cancers with a microsa-
tellite instability-high phenotype and tumors with EBV
infection. However, the present case, and the majority of
the previously reported DCs, did not show evidence for
microsatellite instability, as examined by either microsa-
tellite instability test or immunohistochemistry for mis-
match repair proteins, and EBV infection [9]. The lack
of evidence for microsatellite instability and EBV infec-
tion is consistent with the concept that lymphoid

Figure 6 The tumor is a well differentiated adenocarcinoma
surrounded by dense lymphoid tissue with follicles. Neoplastic
glands contain eosinophilic necrotic debris (H&E, orig. mag. x100).

Figure 7 Overlying mucosa shows high-grade dysplasia.
Invasive adenocarcinoma associated with prominent lymphoid
stroma was observed in the submucosal layer. Note the intact
muscularis mucosae (H&E, orig. mag. x40).

infiltration associated with DCs reflects the nature of
their tissue of origin, which is the dome epithelium.

All but one previously reported DCs were early can-
cers limited to the submucosal layer [3]. It has been
suggested that advanced DC is rare because DC might
eventually progress to usual-type adenocarcinoma [7].
Consistent with this idea, 4 of 9 previously reported
DCs, including one lesion that invaded the muscularis
propria, were associated with a usual-type adenocarci-
noma component that is characterized by the associa-
tion with a desmoplastic reaction and the lack of
lymphoid stroma [2,4,6,7]. However, the present case
indicates that, in rare instances, DC can deeply invade
the bowel wall in the absence of progression to usual-
type adenocarcinoma.

Endoscopically, the present case resembled SMT,
reflecting the expansive growth of the tumor. However,
while the base of the lesion was covered with non-neo-
plastic mucosa, an area of mucosal dysplasia could be
endoscopically detected on the top of the lesion, and a
biopsy taken from this area allowed a diagnosis of ade-
nocarcinoma. Because the previously reported DCs also
lacked erosion or ulceration and were associated with
mucosal dysplasia [2-4,7], the detection of dysplastic
epithelium would be important to discriminate DCs
from SMTs.

Even though the current classifications do not recog-
nize DC as a distinct histological subtype, the present
and previous reports illustrated peculiar histological and
clinical characteristics of DC. Further accumulation of
cases and phenotypical characterization, including the
potential relationship to M-cells, may establish DC as a
distinct subtype of colorectal adenocarcinoma.
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Consent

Written informed consent was obtained from the patient
for publication of this case report and any accompany-
ing images. A copy of the written consent is available
for review by the editor-in-chief of this journal.
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Efficacy of Endoscopic Mucosal Resection With Circumferential Incision
for Patients With Large Colorectal Tumors

TAKU SAKAMOTO, TAKAHISA MATSUDA, TAKESHI NAKAJIMA, and YUTAKA SAITO

Endoscopy Division, National Cancer Center Hospital, Tokyo, Japan

BACKGROUND & AIMS: Treatment of large colorectal
neoplasms (>20 mm in diameter) by conventional endoscopic
mucosal resection (EMR) often results in piecemeal resection
that requires further intervention. We evaluated the efficacy of
EMR with circumferential incision (CEMR). METHODS:
From March 2008 -July 2009, we resected 24 large colorectal
neoplasms measuring 20-40 mm in diameter by using the
CEMR technique. CEMR was performed by using a ball-tip
bipolar needle knife with a snaring technique. After the injec-
tion of glycerol into the submucosal layer, a circumferential
incision was made, and the neoplasm was resected by snaring.
All lesions that showed a noninvasive pattern were diagnosed by
magnifying chromoendoscopy as adenomas or intramucosal or
submucosal superficial cancers. The number of en bloc resec-
tions and complications and the overall procedure time were
determined. RESULTS: The proportions of en bloc and
2-piece resections by CEMR were 67% (16/24) and 17% (4/24),
respectively. The median (interquartile range) time for CEMR
completion was 40 minutes (30-63 minutes). No postsurgery
complications occurred in any patient. CONCLUSIONS:
CEMR might provide acceptable clinical outcomes for pa-
tients with large colorectal neoplasms. It results in a low
incidence of incomplete treatments and low risk of
complications.

Keywords: Endoscopic Submucosal Dissection; Early Colorectal
Cancer; Therapy.

E ndoscopic mucosal resection (EMR) of colorectal neo-
plasms has attained wide acceptance because of its attrac-
tive clinical advantages of simplicity, rapidity, and low compli-
cation rates.'”” However, lesions exceeding 20 mm in diameter
must often be removed in a piecemeal fashion.®-1% The rate of
recurrence of these tumors is higher than that of those resected
en bloc.!'-1* Most residual or recurrent lesions after piecemeal
EMR (EPMR) are considered to occur because of residual tis-
sues in the outer and inner resection margins. Thus, the inci-
dence of these lesions is expected to increase as the number of
resected specimens increases.

Endoscopic submucosal dissection (ESD) is an established
therapeutic technique for the treatment of gastrointestinal neo-
plasms. Because it is typically completed as en bloc resection,
this technique provides a complete specimen for precise histo-
pathologic evaluation.!4-16 Several reports have indicated that
the frequency of recurrence with ESD is clearly lower than that
with piecemeal EMR.!® However, owing to its technical diffi-

culty, longer procedure time, and increased risk of perforation,
ESD is not as widely used in the treatment of colorectal neo-
plasms as in gastric cancers.!”1®

Although the circumferential incision made during an ESD
procedure after efficient submucosal injection is considered to
be relatively clinically insignificant, reducing the complexity of
the technical processes involved in submucosal dissection
might decrease the overall risk of this procedure. One variation
of this procedure is conventional EMR with circumferential
incision (CEMR), which was first reported as endoscopic resec-
tion with local injection of hypertonic saline-epinephrine by
Hirao et al' in 1986. The application of this technique to early
gastric cancer has also been reported.?0-22

CEMR might enable en bloc resection or at least fewer
piecemeal resections for large colorectal neoplasms in a manner
that is both safe and relatively rapid. Here we assessed the
clinical outcome of CEMR in patients with relatively large
neoplasms.

Methods

We retrospectively analyzed the data of all patients
undergoing endoscopic treatment for neoplastic lesions >20
mm in size at the National Cancer Center Hospital from March
2008 -July 2009. Written informed consent to participate was
obtained from all patients who underwent colonoscopy exam-
ination or any form of treatment. CEMR was performed at our
institution according to the following inclusion criteria, which
partially overlap with those for ESD: lesions with a diameter of
20-40 mm (technically unsuitable for conventional EMR) that
displayed a type V pit with a noninvasive pattern. Patients with
lesions displaying an invasive pattern or type III/IV pit under
magnifying chromoendoscopy and those whose lesions were
non-neoplastic, such as large hyperplastic polyps and recurrent/
residual tumors, were excluded.?® Two hundred thirty-six le-
sions >20 mm in diameter were resected by endoscopy (con-
ventional EMR, CEMR, or ESD). Of the 236 lesions, 39
displaying type III/IV pit on magnifying chromoendoscopy
were resected by conventional EMR (en bloc, 26%; piecemeal,

Abbreviations used in this paper: CEMR, endoscopic mucosal resec-
tion with circumferential incision; EMR, endoscopic mucosal resection;
EPMR, endoscopic piecemeal mucosal resection; ESD, endoscopic
submucosal dissection; IQR, interquartile range.
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Figure 1. (A, B) Flat elevated lesion (30 mm) located in the sigmoid colon. (C, D) After submucosal injection of glycerol, a circumferential incision was
made by using a BB knife. (£, F) After additional submucosal injection, a sharing technique was applied to achieve complete removal. (G) En bloc
resection was achieved with no complications. (H) The mucosal defect was closed completely by using metallic endoclips.

74%). Twenty-four other lesions were resected by CEMR and
173 by ESD.

All procedures were performed by 2 colonoscopists. T.M. had
performed >5000 colonoscopies and therapeutic procedures;
T.S. was a trainee at the National Cancer Center Hospital and
had performed approximately 500 colonoscopies with conven-
tional EMR and >30 colorectal and 50 gastric ESDs. In this
study, T.M. performed 16 CEMR procedures, and T.S. per-
formed 8. With regard to the endoscopic management for
surveillance of residual or recurrent tumors after resection,
follow-up colonoscopy was performed at 6 months in all pa-
tients who underwent piecemeal EMR and at 12 months in
those who underwent en bloc resection. A follow-up colonos-
copy consisted mainly of total colonoscopy focused primarily
on the endoscopic treatment site and the scar site as detected by
chromoendoscopy with magnification. In the absence of recur-
rent or residual tumor, a second colonoscopic surveillance was
performed 12 months after the first one. On detection of the
recurrent or residual tumor, a second surveillance was per-
formed 6 months after the first one, with additional endoscopic
treatment.

CEMR Technique

The CEMR technique is described in Figure 1. Glycerol
is first injected into the submucosal layer around the lesion.
After the injection, a circumferential incision of the mucosa is
made by using a ball-tip bipolar needle knife (BB knife; Zeon
Medical Institute, Tokyo, Japan) 2 mm beyond the tumor mar-
gin. After completion of the incision, an additional submucosal
injection of a relatively large volume (10-20 mL) of glycerol is
administered to maintain elevation of the lesion before initiat-
ing snaring. After the lesion is suitably elevated, the snare is
placed around it via the circumferential incision and tightened.
To prevent perforation, the snare is then loosened slightly
under inflation to avoid grasping the muscular layer. The lesion
is then removed by a conventional snaring technique, primarily

with a 25-mm Snare Master or a 20-mm Spiral Snare (Olympus,
Co, Tokyo, Japan). The electric current used for the circumfer-
ential incision is set to the endocut mode (effect 3, output: 50
W, ERBE ICC-200; ERBE, Tiibingen, Germany), and snaring is
conducted in either the same mode with 120-W output or in
forced coagulation mode with 50-W output. If the lesion is
ultimately judged unresectable by this procedure, the treatment
strategy is changed to ESD.

Pathologic Evaluation

All resected specimens were fixed in 10% formalin, cut
into 2-mm slices, and then microscopically evaluated for histo-
logic type, depth of invasion, and cut margins. Lesions resected
in a piecemeal fashion were reconstructed faithfully on the
basis of the mirror endoscopic images obtained before treat-
ment and fixed in formalin.

Statistical Analysis

All values in this study are presented as median (inter-
quartile range [IQR]). All statistical analyses were performed by
using Stata version 10.0 (StataCorp, College Station, TX).

Results

The clinicopathologic features and outcomes are sum-
marized in Tables 1 and 2, respectively. Of the 24 patients, 10
(42%) were men, and the median (IQR) age was 69 years (59-75
years). Three lesions were located in the cecum, 6 in the ascend-
ing colon, 3 in the transverse colon, 3 in the descending colon,
4 in the sigmoid colon, and 5 in the rectum. Morphologically,
11 were polypoid (0-Is, Is+Ila), and 12 were elevated (0-Ila,
Ila+IIc) and depressed (0-Ilc). Of all the patients, only 1 (4%)
was intraoperatively switched to an ESD procedure because of
unresectability. The median (IQR) time for CEMR completion
was 40 minutes (30- 63 minutes), and the respective rates of en
bloc and 2-piece resection by CEMR were 67% (16/24) and 17%




