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Abstract

AIM: To determine the effective hospitalization pe-
riod as the clinical pathway to prepare patients for
endoscopic submucosal dissection (ESD).

METHODS: This is a retrospective observational study
which included 189 patients consecutively treated
by ESD at the National Cancer Center Hospital from
May 2007 to March 2009. Patients were divided into 2
groups; patients in group A were discharged in 5 d and
patients in group B included those who stayed longer
than 5 d. The following data were collected for both
- groups: mean hospitalization period, tumor site, median
tumor size, post-ESD rectal bleeding requiring urgent
endoscopy, perforation during or after ESD, abdominal
pain, fever above 38 °C, and blood test results positive

(44
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for inflammatory markers before and after ESD. Each
parameter was compared after data collection.

RESULTS: A total of 83% (156/189) of all patients
could be discharged from the hospital on day 3 post-
ESD. Complications were observed in 12.1% (23/189)
of patients. Perforation occurred in 3.7% (7/189) of
patients. All the perforations occurred during the ESD
procedure and they were managed with endoscopic
clipping. The incidence of post-operative bleeding was
2.6% (5/189); all the cases involved rectal bleeding.
We divided the subjects into 2 groups: tumor diameter
= 4 cm and < 4 cm; there was no significant differ-
ence between the 2 groups (P = 0.93, »° test with
Yates correction). The incidence of abdominal pain was
3.7% (7/189). All the cases occurred on the day of the
procedure or the next day. The median white blood cell
count was 6800 £ 2280 (cells/ul; £ SD) for group A,
and 7700 + 2775 (cells/pL; + SD) for group B, showing
a statistically significant difference (P = 0.023, f-test).
The mean C-reactive protein values the day after ESD-
were 0.4 + 1.3 mg/dL and 0.5 £ 1.3 mg/dL for groups
A and B, respectively, with no significant difference be-
tween the 2 groups (P = 0.54, f-test).

CONCLUSION: One-day admission is sufficient in the
absence of complications during ESD or early post-
operative bleeding.

© 2012 Baishideng. All rights reserved.

Key words: Clinical pathway; Colon; Complication; Endo-
scopic submucosal dissection; Hospitalization period;
Rectum
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INTRODUCTION

Conventional laparotomy is the standard treatment for
eatly colon cancer. Subsequently, endoscopic mucosal re-
section (EMR) was developed fot small polyps™. Analysis
of surgically resected specimens revealed that in cases of
early colon cancer with a depth of invasion of < 1000 ym
into the submucosal layer (SM 1), no lymphatic invasion,
no vascular involvement, or without a pootly differenti-
ated adenocarcinoma component, curative resection can
be obtained by endoscopic treatment®™”.

Endoscopic submucosal dissection (ESD) is an ad-
vanced technique, compared with EMR, by which higher
en-bloc resection and lower rates of tumor recurrence are
achieved when treating large tumors > 20 mm in diam-
eter™,

In our institution, gastric ESD has been petformed
since 1996, and in 2002, a clinical pathway (CP) was in-
troduced to standardize this form of intervention. This
CP included a set period of hospitalization to prepare
patients and to determine any sign of post-procedure
complications. The efficacy of the CP in gastric ESD was
then teportedllz]. A similar CP was introduced for colon
ESD, which involves a 5 d hospital admission, including
a 1 d pre-procedure for bowel preparation. In this study,
we examined the approptiateness of this hospitalization
period as the CP to prepate patients for ESD and to
determine any sign of post-procedure complications.

MATERIALS AND METHODS

In our institution, colon ESD was introduced in 2007,
and the CP was implemented in May 2007. All 189 con-
secutive patients who had colon ESD from May 2007
to March 2009 wetre included in this study. All used data
were recorded in the ESD database.

Patients were divided into 2 groups: group A included
patients who were discharged in 5 d and group B includ-
ed patients who stayed longer than 5 d. The following
data wete collected for both groups: mean hospitalization
petiod, tumor site, median tumor size, post-ESD rectal
bleeding requiring urgent endoscopy, petforation during
or after ESD, abdominal pain, fever above 38 'C, and
blood test results positive for inflammatory matkers be-
fore and after ESD.

Petforation during colon ESD was diagnosed when
the abdominal cavity could be observed owing to injury
of the muscle layer. Cases with no perforation, but with
a deep separation of the submucosal layer, enabling the
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endoscopist to observe the muscle layer directly weére
recorded as “exposure of the muscle layer”. Late-onset
bleeding was defined as the occurtence of rectal bleeding
after BSD, if confirmed by urgent endoscopy. Abdominal
pain was defined as the presence of tenderness following
examination by a physician or by patient request for an-
algesia. Late-onset perforation was defined as the finding
of free air on abdominal computed tomogtaphy or plain
X-ray, performed owing to the complaint of abdominal
pain. All complications wete defined in advance and re-
cotded in the ESD database.

Patients are admitted 1 d before the procedure at
noon, and receive a low-fiber diet for lunch and dinner.
For bowel preparation on the day of ESD, patients drink
3000 mL of intestinal lavage fluid [polyethylene glycol;
(PEG)] over a period of 2 h in the morning. Then, the
ward nurse checks their stools. If the bowel preparation is
poot, patients will drink an additional 500 mL to 1000 mL
of PEG. Otherwise, no food or drink is allowed on the
day of the procedure or the following day. The procedure
starts in the afternoon after achieving successful bowel
preparation. We provide prophylactic antibiotic (cefmeta-
zole 1.0 g, intravenously) just befote the procedure.

In general, the ESD procedure is petformed using a
bipolar needle knife (Xeon Medical Co., Tokyo, Japan),
msulation-tipped (IT) knife (Olympus Co., Tokyo, Japan),
HemoStat-Y (bipolar forceps for hemostasis, PENTAX,
Tokyo, Japan), water jet scope (Olympus Co.), distal at-
tachment (short ST hood, Fujifilm Co., Tokyo, Japan)™,
and a CO: insufflation system (Olympus Co.) for all pa-
tients. The high-frequency wave device used is ICC200
(ERBE, Tubingen, Germany); to set the output power,
an Endo Cut 50 W/Forced 40 W bipolar needle knife/IT
knife is used; a bipolar 25 W is used for the HemoStat-Y.

Conscious sedation is petformed to allow positional
changes to patients during the procedute. Sedation with
midazolam and pentazocine is usually started with 2 mg
and 15 mg doses intravenously, respectively, and if re-
quired, additional dosing will be provided petioperatively
based on the operator’s assessment. Hyoscine butylbro-
mide (Buscopan) (10 mg, intravenously) is administered
immediately before the procedure and another 10 mg can
be given later if needed.

The morning after the ESD, routine peripheral blood
and biochemistry tests are petformed. Providing there
are no signs or symptoms of complications, patients will
start to drink water on day 1 and have meals (tice por-
ridge) on day 2. Patients can only walk to the restroom as
they should maintain bed rest the whole day of the ESD
procedure. On the next day, they can walk within the hos-
pital ward. If there is no concern with the clinical pro-
gression, patients are allowed home on day 3. Patients ate
instructed to refrain from ingesting alcohol or perform-
ing exercise duting the first week after hospital discharge.

The ESD procedure is performed by 6 endoscopists,
all of whom began petforming colon ESD after first ex-
petiencing gastric ESD cases.
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Figure 1 Case without complications and with perforation. A: Tumor located in the ascending colon; B: Image of dye spraying (indigo carmine). The macroscopic
type is O-fla (LST-NG). The size is 35 mm; C: Treatment by endoscopic submucosal dissection (ESD); D: En-bloc resection was performed; E: Tumor located in the
cecum. The macroscopic type is 0-lla (LST-G). The size is 65 mm; F: Perforation occurred during ESD. It was closed by endoscopic clipping; G: En-bloc resection was
performed by ESD; H: Prominent free air was observed in the abdominal cavity with the patient lying on the left side. The free air is indicated in the Figure by an arrow.
LST-NG: Laterally spreading tumors-non-granular; LST-G: Laterally spreading tumors-granular.

*P = 0.023,°P = 0.54 vs group B. ESD: Endoscopic submucosal dissection;
CRP: C-reactive protein; WBC: White blood cell.

RESULTS

Case presentations

Case without complications: This is the case of a 74-yeat-
old male patient. The tumor was of the macroscopic type,
grade 0-I1a latetally spreading tumors-non-granular (LST-
NG) with a diameter of 35 mm, located in the ascending
colon. En-bloc resection was achieved by ESD. The total
length of hospital stay was 5 d. Histological examination
revealed a well-differentiated adenocarcinoma, low-grade
atypia with no lymphatic-vascular invasion, and the lateral
and hortizontal margins were negative. Curative tesection

was achieved (Figure 1).

Case with perforation: This is the case of a 58-year-old
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female patient. The tumor was of the macroscopic type,
grade 0-Ila laterally spreading tumors-granular (LST-G)
with a diameter of 65 mm, located in the cecum. En-bloc
resection was achieved by ESD. A small perforation oc-
curred duting the ESD, which was closed by endoscopic
clipping immediately after submucosal dissection around
the perforation site. Abdominal X-ray showed a small
amount of free air, but no abdominal pain was reported
ot high-grade fever (suggesting peritonitis) observed, so
the patient was managed conservatively and stayed for
a total of 10 d in the hospital. Histological examination
revealed a well-differentiated adenocarcinoma, low-grade
atypia with no lymphatic-vascular invasion, and the lateral
and horizontal margins were negative. Curative resection
was achieved and no surgical treatment was necessaty
(Figure 1).

Of all the patients, 83% (156/189) could be discharged
from the hospital on day 3 post-ESD (group A). On
the other hand, the remaining 17% (33/189) of patients
required prolonged hospitalization (group B) (Table 1).
Complications were observed in 12.1% (23/189) of
patients. Petforation was the most commonly observed
complication, occurting in 3.7% (7/189) of patients. All
the perforations occurred duting the ESD procedure and
none wete of late-onset. They were managed with endo-
scopic clipping and no patient required surgical interven-
tion. Six out of 7 patients with petforations (86%) were
requited to stay for mote than 5 d.

The incidence of post-operative bleeding was 2.6%
(5/189); all the cases involved rectal bleeding. Five cases
required hemostatic intervention and 3 of them wete in-
patient admissions. The period of hospitalization needed
to be prolonged for 4 out of the 5 (80%) cases. Two
patients had to be re-admitted to undergo emergency
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endoscopy due to bleeding which occurred after hospital
discharge (post-discharge days 4 and G); however, bleed-
ing did not recur after that.

To analyze the rates of late-onset bleeding and tumor
size, we divided the subjects into 2 groups: one with a
tumor diameter < 4 cm (118 patients) and the other with
a tumor diameter == 4 cm (71 patients). The incidence of
post-ESD bleeding was compared. The rates were 5.6%
(4/71) for a tumor diameter < 4 cm and 4.2% (5/118)
for a tumor diameter = 4 cm. There was no significant
difference between the 2 groups (P = 0.93, ;gg test with
Yates correction).

The incidence of abdominal pain was 3.7% (7/189).
All the cases occurred on the day of the procedute or
the next day. Of all the patients who had abdominal pain,
70% (5/7) stayed for more than 3 d post-procedure,
based on the attending physician’s assessment. The most
common causes of delayed discharge from the hospital
wete late-onset bleeding and social reasons (7 patients
each). Other complications wete as follows: perforation
(6 patients), exposute of the muscle layer (6 patients), ab-
dominal pain (5 patients), fever (2 patients), and increased
inflammatory reaction (1 patient).

Serum inflammatory markers wete also assessed. On
the day after ESD, the median white blood cell (WBC)
count was 6800 * 2280 (cells/uL; = SD) for group A,
and 7700 % 2775 (cells/pL; = SD) for group B, showing
2 statistically significant difference (P = 0.023, #test). The
mean C-reactive protein (CRP) values the day after ESD
were 0.4 £ 1.3 and 0.5 = 1.3 mg/dL for groups A and B,
respectively, with no significant difference between the 2
groups (P = 0.54, test).

DISCUSSION

The introduction of the CP for colon ESD was demon-
strated to be useful for maintaining the safety of ESD
and post-procedure care'> ', Seventy-nine percent of
the patients were discharged on day 3 post-procedure;
they had no complications or adverse events requiting
medical attention. Three percent had complications, but
they did not need to stay any longer. One percent of
patients were readmitted 1 week post-procedure due to
bleeding,

Looking at the breakdown of the 17% of patients
with CP deviation (those who stayed for mote than 5 d),
it was observed that most cases wete due to social rea-
sons. Taking the above into consideration, we conclude
that, in the absence of complications during ESD or early
post-operative bleeding, the period of admission can be
safely shortened to 1 d. Howevet, we have to consider pa-
tients’ circumstances and traveling requirements. Patients
certainly need to be educated before ESD on appropriate
ways of responding if symptoms of complications (pat-
ticulatly post-operative bleeding) occur. They may need
to be advised to stay in 2 hotel neatby if they live far away
from the endoscopy center. We have no local evidence
that inpatient preparation is better than outpatient prepa-
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ration. Howevet, to avoid failure of the procedure, and
patient dissatisfaction, we have included 1 d hospital stays
for these reasons within our CP, particularly since the
cost 1s very low here in Japan. On the other hand, reports
from the United States and the United Kingdom have
shown no differences between inpatient and outpatient
preparation, and the latter situation may even be prefer-
able!"”. Therefore, a 1 d admission for bowel preparation
may not be necessary under all conditions. Omitting this
admission would minimize the cost of the procedure.

As mentioned previously, the indications for colon
ESD are 0-Is+IIa (LST-G) exceeding 30 mm, LST-
NG exceeding 20 mm, IIc and non-lifting sign positive
intramucosal lesions, and residual recurrent lesions that
cannot be resected by EMR™. This is because the rate of
SM invasion of LST-NG lesions is comparatively high,
and 27% of them ate multifocal invasions, making it dif-
ficult to identify the region of invasion before the pro-
cedure. Thus, accurate pathological evaluation by reliable
en-bloc resection is necessary”. In LST-G, 84% of cases
of SM invasion are in the macro-nodular area, and if the
same area can be resected en-bloc, endoscopic piecemeal
mucosal resection (EPMR) is also allowed. However, with
a 0-Is+Ila (LST-G) exceeding 30 mm, if EPMR is even-
tually performed, there is the possibility that the patho-
logical assessment of the macro-nodulat component will
be inaccurate; such lesions are also treated by ESD as a
relative indication.

~ The bowel preparation for colon ESD at our institu-
tion consists of domperidone (10 mg) and mosapride
citrate hydrate (15 mg) administered with 3000 mL to 2
maximum of 4000 mL of PEG. This is a more tigorous
bowel preparation than that used for conventional colo-
noscopy. This is to ensute a good field of view duting
ESD and to prevent diffuse petitonitis due to the dis-
charge of fecal fluid in case perforation occurs'”

Cutrently, there ate no fixed guidelines for antibiotics
that can be administered prophylactically in colon ESD.
In the field of gastroenterological surgery, there is evi-
dence that prophylactic administration of antibiotics is
useful in the prevention of wound infection, and broad-
spectrum antibiotics are commonly used immediately
before surgery. In the field of therapeutic endoscopy of
the colon, Ishikawa ez a/*” reported that if the high risk
of infectious endocarditis and bacteremia are considered,
the administration of antibiotics depended on the type
of treatment procedure. This teport was on conventional
snare polypectomy and hot biopsy. With colon ESD, the
risk of perforation is slightly higher than in the above
procedures; therefore, we considered it appropriate to
provide some form of prophylactic treatment. However,
as changes in WBC and CRP level are minimal, there is
the possibility that such treatment can be omitted.

We consider the bipolar system (B-knife), which is
mainly used in the colon ESD procedure, to be safe’!!.
Although the monopolar system is available as a backup,
the IT-knife with an insulated tip that enhances safety is
being used™?. In other institutions, thete are those that
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mainly use a dual-knife (Olympus Co.) with the monopo-
lar system. Differences between such devices can create
diffetences in the rate of complications and the method
of post-ESD management.

The colon ESD performed at our institution has
the indications mentioned above and is discussed in
the context of the CP. The purpose of this study was
to investigate the appropriateness and effectiveness of
the 5 d hospitalization period, including 1 d for bowel
preparation, as the CP to prepare patients for ESD and
to determine any sign of post-procedute complications.
Howevet, the attending physician mainly judged the pro-
longation of the hospitalization period. Although there
is no particulatly clear standard, the attending physician

usually otrders the prolongation under any of the fol-

lowing citcumstances: (1) when complications, such as
perforation and bleeding, are observed; (2) when an abla-
tion on the intrinsic muscle layer at the time of ESD is
judged as invasive; and (3) when thete may be problems
with blood sampling or physical findings the following
day. It became clear that in such a case, the time to restart
ingestion of water and food was commonly prolonged.
At our institution, the incidence of post-ESD bleeding
following gastric ESD is approximately 5% and the CP
for gastric ESD is 7 d (patients discharged on day 5 after
ESD). With the introduction of the CP for colon ESD,
the incidence of post-ESD bleeding was lower than gas-
tric ESD bleeding; thus, the period of hospitalization
was set at 5 d and safety could be maintained for many
patients. The lesions, method and bowel preparation in
colon ESD differ according to the institution; therefore,
the risks of complications during and after ESD ate likely
to differ. Hereafter, to stratify the tisks in the CP, addition
of the status after resection (complete suturing) and the
site of the lesion (tectum or colon) as parametets should
increase safety.

Limitations

There is no doubt that a 5 d hospitalization period may
not be possible in many countries for financial teasons.
A randomized control trial would be the best method to
evaluate the necessity of post-procedure hospital admis-
sion. However, we would like to shate our findings from
this retrospective obsetvational study which confirm the
safety of discharging ESD patients without any compli-
cations 1 d after the procedure.
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Background

Conventional laparotomy is the standard treatment for early colon cancer.
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Subsequently, endoscopic mucosal resection (EMR) was developed for small
polyps. Analysis of surgically resected specimens revealed that in cases of

- early colon cancer with a depth of invasion of < 1000 pm into the submucosal

layer (SM 1), no lymphatic invasion, no vascular involvement, or without a
poorly differentiated adenocarcinoma component, curative resection can be
obtained by endoscopic treatment.

Research frontiers

Endoscopic submucosal dissection (ESD) is an advanced technique, compared
with EMR, by which higher en-bloc resection and lower rates of fumor recur-
rence are achieved when treating large tumors > 20 mm in diameter.

Innovations and breakthroughs

This is a retrospective observational study which included 189 patients con-
secutively treated by ESD at the National Cancer Center Hospital from May
2007 to March 2009. The following data were collected for both groups: mean
hospitalization period, tumor site, median tumor size, post-ESD rectal bleeding
requiring urgent endoscopy, perforation during or after ESD, abdominal pain,
fever above 38 °C, and blood test results positive for inflammatory markers
before and after ESD. Each parameter was compared after data collection.

Applications

The lesions, method and bowel preparation in colon ESD differ according to the
institution; therefore, the risks of complications during and after ESD are likely
to differ. Hereafter, to stratify the risks in the clinical pathway, addition of the
status after resection (complete suturing) and the site of the lesion (rectum or
colon) as parameters should increase safety.

Peer review

The paper covers an important topic related to the ESD procedure: the length
of the hospital stay and the quality of the monitoring of the patient after the pro-
cedure. The clinical problem is well exposed, the picture is impressive and the
paper opens a new area of discussion on colonic ESD.
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Z La resezione mucosa endoscopica
(EMR) € una tecnica mini-invasiva per
il trattamento delle lesioni del colon-
retto in fase iniziale € senza potenziale
invasivo. L'elevata frequenza di
recidiva locale dopo EMR piecemeal
per le lesioni di grandi dimensioni, €
considerato un grave problema. Al
contrario, la dissezione endoscopica
della sottomucosa (ESD) consente

la resezione en bloc, a prescindere
dalle dimensioni della lesione.
Pertanto, & indispensabile conoscere
le caratteristiche endoscopiche delle
lesioni in fase early per un efficace
trattamento.

Endoscopic mucosal resection is a
minimally invasive technique for effective
treatment of early stage colorectal lesions
with no invasive potential. The high
frequency of local recurrence after EMR
for large lesions, however, is considered

a serious problem. In contrast, endoscopic
submucosal dissection allows en bloc
resection, irrespective of the lesion’s size.
Therefore, it is indispensable to have
knowledge of early stage colorectal lesions
and understanding the key to success

for safe EMR.

Parole chiave: resezione mucosa endoscopica
(EMR), dissezione endoscopica sottomucosa
(ESD), neoplasia del colon-retto, tumori

a diffusione laterale (LST)

Key words: endoscopic mucosal resection
(EMR), endoscopic submucosal dissection (ESD),
colorectal neoplasm, laterally spreading tumor (LST)
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EMR-ESD del colon-retto:
il punto di vista degli
endoscopisti orientali
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Iintroduzione

I cancro colorettale ¢ la terza causa di mortalita per
cancro in Giappone (1). La diagnosi e la rimozione del
tumore in fase iniziale e delle lesioni precancerose so-
no considerati i pill importanti fattori per il controlio del
cancro del colon-retto (2). La resezione mucosa endo-
scopica (EMR) € ormai una tecnica consolidata per il
trattamento delle neoplasie colorettali in fase precoce
(3-6); tuttavia, I'elevata incidenza di recidiva locale do-
po EMR di lesioni di grandi dimensioni & un problema
rilevante (7,8). Per evitarlo, gli endoscopisti giapponesi
hanno sviluppato una nuova tecnica che permette la
resezione en bloc di lesioni del colon-retto di grandi di-
mensioni. Questa tecnica, nota come dissezione endo-
scopica sottomucosa (ESD), inizia con I'iniezione nella
sottomucosa, seguita dalla dissezione in corrisponden-
za dei bordi laterali e nello strato di sottomucosa finché
la lesione non viene rimossa in un unico pezzo. Nono-
stante i lunghi tempi richiesti dalla procedura e la mag-
giore percentuale di complicanze, la ESD presenta un
alto tasso di resezione en bloc rispetto alla EMR (9-11).
La ESD consente una resezione en bloc della lesione,
indipendentemente dalle sue dimensioni. In principio,
la ESD & stata ampiamente usata per trattare lesioni
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del tratto gastrointestinale superiore, in particolare delio
stomaco, perché la resezione en bloc garantisce la con-
servazione dell’organo e permette una pill accurata dia-
gnosi istopatologica (12,13). In Giappone, dal 2006 I'as-
sicurazione copre la ESD eseguita per il trattamento del
cancro gastrico precoce e dal 2008, anche la ESD per il
trattamento di lesioni neoplastiche superficiali dell’esofa-
go. Pertanto, questa tecnica e considerata il "gold stan-
dard" per I'asportazione endoscopica dei tumori maligni
del tratto gastrointestinale superiore. Tuttavia I'impiego
dell'ESD per le lesioni del colon-retto (14-20), non & an-
cora pienamente affermata come metodo terapeutico
standard per le lesioni del colon-retto per i seguenti mo-
tivi: | tumori del colon hanno caratteristiche patologiche
e organo-specifico (ad esempio sequenza adenoma-
carcinoma) che differiscono radicalmente da quelle dei
tumori esofagei e gastrici. In Giappone, dall'aprile 2012
la ESD colorettale per le lesioni di grandi dimensioni sara
rimborsata dall’assicurazione medica.

Questo articolo riassume i pit recenti dati del databa-
se del National Cancer Center Hospital di Tokyo sulle
neoplasie del colon-retto, le indicazioni per la resezione
en bloc, e la prevalenza delle lesioni delle neoplasie del
colon-retto in fase iniziale.

E importante, quindi, capire quali lesioni dovrebbero es-
sere asportate en bloc e quali possono invece essere
resecate con la tecnica piecemeal.

Criteri per la resezione
endoscopica

La EMR & indicata per il trattamento del cancro coloret-
tale intramucoso in quanto il rischio di metastasi linfono-
dali & assente (21,22).

L'intervento chirurgico & indicato per il trattamento di tu-
mori che invadono la sottomucosa a causa del rischio
del 6%-12% di metastasi linfonodali (23-27). | dati di let-
teratura finora pubblicati, tuttavia, evidenziano come le
lesioni con invasione della sottomucosa <1.000 micron
senza invasione linfovascolare (linfatica e/o venosa) e in
caso di tumori non scarsamente differenziati hanno un
rischio minimo di metastasi linfonodali (28) e possono
essere trattate con la EMR.

Tuttavia, !'invasione linfovascolare e la componente
adenocarcinomatosa scarsamente differenziata sono
impossibili da prevedere prima della resezione e la pro-
fondita di invasione della sottomucosa pud essere solo
stimata sulla base dell'aspetto morfologico durante I'en-
doscopia.

E quindi molto importante essere in grado di distinguere
tumori che sono candidati per la EMR da quelli che ri-
chiedono un intervento chirurgico.

Stato attuale e Iimitazioni
della mucosectomia del colon

La EMR & una tecnica minimamente invasiva per |'effi-
cace trattamento di lesioni colorettali in fase iniziale sen-
za rischio di metastasi linfonodali. Sono state descrit-
te diverse tecniche di EMR [ad esempio: strip biopsy
(iniezione, sollevamento e taglio) EMR con cappuccio,
EMR con legatural. Jl metodo “iniezione, sollevamento
e taglio” & semplice e sicuro ed & ampiamente utilizza-
to per le neoplasie del colon-retto. Le lesioni che non
si sollevano durante l'iniezione sottomucosa non sono
generalmente candidate per la resezione con EMR. A
causa delle dimensioni delle anse, dei cappucci o dei
dispositivi di legatura, queste tecniche di EMR non pos-
sono essere utilizzate per rimuovere en bloc lesioni di
diametro maggiore di 20 mm. Questa limitazione impe-
disce la precisa valutazione istopatologica ed aumenta il
rischio di recidiva locale. La resezione di lesioni di gran-
di dimensioni intramucose o con invasione superficia-
le della sottomucosa (<1.000 micron) & tecnicamente
possibile; tuttavia, alcuni studi hanno dimostrato che il
rischio di recidiva locale € del 2.7% - 23.5% (10,29,30).
Frequenze variabili sono state riportate da diversi cen-
tri, probabilmente correlate alle tecniche di resezione
e dall’'esperienza nel giudicare una minima quantita di
tumore residuo al termine della resezione stessa. Tutta-
via, € stato dimostrato che quasi tutte le recidive locali
non rappresentano un grave problema, trattandosi per
lo pit di lesioni adenomatose sviluppatesi dal margine
della lesione primaria e che possono essere trattate con
un'ulteriore resezione endoscopica, se viene effettuato
un attento follow-up (10,29,31). Uintervallo adatto per
la colonscopia di sorveglianza dopo EMR piecemeal &
ancora controverso (generalmente 2-6 mesi) (32).

Diagnosi endoscopica
della profondita e indicazione
per la resezione en bloc

La stima della profondita di invasione del cancro pri-
ma del trattamento & cruciale per decidere la strategia
terapeutica. Diverse modalita diagnostiche come I'e-
coendoscopia (EUS) con mini-sonda e la cromoendo-
scopia con magnificazione, si sono dimostrate utili per
la diagnosi della profondita delle lesioni colorettali. La
cromoendoscopia con magnificazione & un metodo va-
lidato che facilita, in modo semplice ed efficace, I'analisi
dettagliata dell'architettura morfologica della mucosa
colica con dli orifici delle cripte (pit pattern). La classi-
ficazione clinica del pit pattern (invasiva e non invasiva)




*LST-G: diffusione del tumore lateralmente, tipo granulare
**LST-NG: diffusione del tumore lateralmente, tipo non-granulare

ESD/CEMR

La ESD & senza dubbio uno dei metodi
ideali per la resezione en bloc. Al Na-
tional Cancer Center Hospital di Tokyo,
le ESD sono principaimente eseguite

utilizzando la cromoendoscopia con magnificazione &
stata originariamente descritta da Fuji, allo scopo di
discriminare tra invasione intramucosa-sottomucosa
superficiale ed invasione sottomucosa profonda (33).
La presenza di un pattern non invasivo definito dalla
cromoendoscopia con magnificazione, & il requisito
necessario per il trattamento endoscopico non invasi-
vo (34). Un pit pattern caratterizzato da cripte irrego-
lari e distorte e suggestivo di invasione profonda della
sottomucosa (> 1.000 micron). Le indicazioni per la
resezione en bloc (35), che si basano su ampie analisi
clinico-patologiche, sono: LST di tipo non-granulare
(LST-NG) di diametro > 20 mm e un LST granulare
(LST-G) di diametro > 30 mm.

Entrambe queste lesioni hanno un alto tasso di inva-
sione della sottomucosa (tabella 1) (36). In particolare,
gli LST-NG di diametro > 20 mm sono tecnicamente
difficili da rimuovere completamente, anche con EMR
e pertanto queste lesioni sono una “indicazione asso-
luta per la resezione en bloc". Al contrario, gli LST-G di
diametro > 30 mm sono considerati una "indicazione
relativa per la resezione en bloc". Inoltre, grandi tumori
villosi, lesioni recidive e lesioni residue intramucose con
“non lifting sign” dopo EMR sono candidati potenziali
per I'ESD.

utilizzando un needle-knife bipolare (B-
knife) Xeon Medical Co) (37) o un ago con la punta isolata
(T-Knife) (Olympus), insufflazione con anidride carbonica
(COy) invece di aria ambiente per ridurre i fastidio al pa-
Ziente (10,38,39). | margini della lesione sono delineati pri-
ma di eseguire la dissezione, spruzzando con un catetere
spray, una soluzione di indaco-carminio allo 0,4%. Dopo
I'iniezione di Glicerolo (10% glicerolo e il 5% fruttosio in
soluzione fisiologica) (40) e acido ialuronico nella sottomu-
cosa (41), viene effettuata un'incisione circonferenziale uti-
lizzando il B-knife, quindi la dissezione sottormucosa viene
eseguita utlizzando sia il B-knife, che I'lT-knife (figura 1).
Recentemente, alcune lesioni del colon-retto selezionati di
20-40 mm di diametro vengono asportate utiizzando la
tecnica della mucosectomia con incisione circonferenziale
(Circumferential endoscopic mucosal resection [CEMRY])
(42). La CEMRviene effettuata utilizzando un B-knife e
un’ansa diatermica. Dopo I'iniezione del glicerolo nella
sottomucosa, viene effettuata un'incisione circonferen-
Ziale e la lesione viene asportata con un’ansa diatermica.
Nel nostro studio, abbiamo effettuato 24 CEMR di lesioni
di 20-40 mm di diametro; in 8 pazienti con lesioni di dia-
metro maggiore di 36 mm non ¢ stato possibile eseguire
una resezione en bloc (CEMR completa). Questi dati sug-
geriscono che la CEMR & pil adatta per la resezione di
lesioni di diametro compreso tra 20 e 30 mm.




*LSTs: LST-G e LST-NG **Indicazione definita: LST-NG lesione 220 mm

Tutte le lesioni neoplastiche
(n=11488)

$§indicazione relativa: LST-G Tipo misto [Is+lla (LST-G)] 230 mm
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po visivo & adeguato; inoltre, la parete gastrica
dell'antro & pit spessa della parete del colon e
quindi it ischio di perforazione & ridotto. Tuttavia,
nei paesi occidentali, il cancro gastrico & meno
frequente del cancro colorettale. Pud comungue
essere difficle insegnare ai tirocinanti la resezione
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Prevalenza delle “indicazioni
assolute” per PESD

Nel periodo compreso tra Gennaio 2000 e Dicembre 2006,
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 identificati 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 ftipo misto), = 30 mm: 10.2%]. Inoltre, la pre-
valenza delle “indicazioni definite per 'ESD:.LST-NG, = 20
mm” era dell' 1% (115/11.488) fra tutte le lesioni neoplasti-
che e del 5.0% (85/1.691) fra tutti | cancri in fase precoce.

Curva di apprendimento
delia 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 nel’'eseguire la
colonscopia con la tecnica “non-loop”, (evitare la formazio-
ne di anse dello strumento), abilita nel’eseguire 'EMR con-
venzionale o con tecniche di EMR piecemeal, aver eseguito
pits di 20 ESD gastriche ed assistenza a piu di 20 ESD del
colon-retto eseguite da un endoscopista esperto.

La colonscopia condotta con la tecnica “non-loop” € es-
senziale per 'esecuzione della ESD, poiche 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 nel’'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 g
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
al’ESD colorettale. E ormai assodato che il trattamento en-
doscopico € piu dffficlle in presenza di fiorosi sottomucosa.
Gli LST-NG e 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 gl LST-NG o le
lesioni recidive. ESD del colon-retto pud essere eseguita
senza gravi complicanze anche da endoscopisti in forma-
zione, purché awenga 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 pit 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
0 da endoscopisti adeguataments formati. E fondamentale
che dli endoscopisti in formazione siano in grado di ese-
guire le tecniche fondamentali (ad esempio Ia hot biopsy,
la polipectomia con ansa, 'EMR standard, 'EMR piece-
meal) e siano a conoscenza della strategia di sorveglianza
dopo il trattamento endoscopico. Inolire, 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 dellinvasione 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

In Japan, the incidence and mortality rate of colorectal can-
cer (CRC) has increased significantly, with an incidence of
approximately 100,000 cases and over 40,000 deaths per year
[1]. CRCis now the second most commonly diagnosed can-
cer and the third leading cause of cancer-related mortality
in Japan. In order to decrease the incidence and mortality of
CRGC, a screening system has been established. There are two
types of CRC screening in Japan; one is population-based
screening recommended for the entire population aging 40
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
(TCS) is only performed for those with a positive FIT. TCS
is ot 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
CRC screening strategies needs to be clarified. Such analyses

have been performed in the United States and other countries
[2-8], but in Japan, there have been limited analyses of the
cost-effectiveness of CRC screening [9, 10], with the stud-
ies available demonstrating the population-based screening
strategy to be cost-effective. In contrast, the cost-effectiveness
of TCS as a primary screening strategy in opportunistic
screening is still unclear.

In this study, our primary objective was to compare the
cost of identifying a patient with CRC in Japan using two
strategies: TCS as a first screen (strategy 1) versus FIT as a
first screen (strategy 2).

2. Materials and Methods

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

2.1. Strategy 1: TCS as a Primary Screening. We retrospective-
ly reviewed the database of the Cancer Screening Division,



