
Introduction

Endoscopic removal is the treatment of choice for su-
perficial colorectal neoplasms, the resection of which is
essential for secondary prevention of colorectal cancer
(1).

These superficial lesions may have a polypoid or non-
polypoid morphology, and are nowadays defined ac-
cording to the Paris-Kyoto classification (2, 3). Howe-

ver, recent data (4) show a significant incidence of can-
cer even in patients that have already been endoscopi-
cally treated for superficial neoplastic lesions. It is esti-
mated that over one fourth of these neoplasms develo-
ps just because of inadequate resection techniques.

Endoscopic Mucosal Resection (EMR) is the tech-
nique of choice for the removal of mucosal and sub-
mucosal gastrointestinal neoplasms.

The majority of endoscopically diagnosed large
bowel lesions are smaller than 20 mm and their complete
one-piece (“en bloc”) resection with a diathermic sna-
re, with or without base infiltration, is not too difficult.

Problems arise, however, for lesions larger than 20
mm when size and, at times, location do not allow “en
bloc” resection with the usual diathermic snare. In the-
se cases endoscopists make do with multiple fragment
(“piecemeal”) resections. Unfortunately “piecemeal”
resections, compared to “en bloc” resections, expose to
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a higher risk of incomplete removal of the lesion with
resulting higher recurrence rate. Moreover the polyp frag-
mentation of high grade dysplasia lesions does not allow
the pathologist to assess the depth of submucosal inva-
sion, which is decisive in differentiating superficial in-
tramucosal neoplasms from superficial infiltrating ones.
This often leads patients to surgery, which often proves
to be an overtreatment.

This heartfelt need to radically remove (R0) super-
ficial, larger than 20 mm neoplastic lesions in one pie-
ce gave rise to a new resection technique called Endo-
scopic Submucosal Dissection (ESD),  evolution of EMR,
which fully satisfies the typical surgical concept of su-
blesional tissue dissection.  ESD was used for the first
time in 1998 by Hosokawa at the National Cancer Cen-
ter Hospital in Tokyo to treat an early gastric cancer (5)
and later, thanks to the development of specific acces-
sories, was applied to esophagus, rectum and, finally, lar-
ge bowel. Unlike EMR, the endoscopist uses dedicated
diathermic knives instead of a snare to make a mucosal
perilesional incision and then progressively dissect the
sublesional submucosa, after infiltrating the latter with
various solutions to lift the neoplasm. 

However, in spite of the undeniable advantages of “en
bloc” removal of large superficial colorectal neoplasms,
ESD has also some disadvantages compared to EMR such
as: 1) it’s a complex procedure, requiring an adequate
learning curve at qualified centers, on animal models and
with tutor supervision; 2) it’s time consuming, taking
up to 240 minutes for lesions larger than 50 mm, with
notable discomfort for the patient, which often requi-
res deep sedation or general anesthesia; 3) the compli-
cation rate, first of all perforation, is higher (6, 7); 4) it’s
more expensive.

For these reasons, a hybrid technique called Cir-
cumferential Submucosal Incision - Endoscopic Mucosal
Resection (CSI-EMR) is gaining popularity, especially
in Western countries. It consists of mucosal and sub-
mucosal perilesional incision with the knives used for clas-
sic ESD, thus creating a groove, which allows the diather-
mic snare to remove the lesion “en bloc”.

In a recent Australian study by Moss et al. carried out
on animal models with sessile colonic lesions with an ave-
rage size of 40 mm, CSI-EMR proved to be superior to
EMR in terms of resection and complication rates (8).
Another study by Sakamoto et al. carried out on 20-40
mm large lesions demonstrated that CSI-EMR has the
same efficacy as ESD, but with lower procedure times
and complication rates (9).

It can be therefore concluded that the advantages of
circumferential incision are multiple: lower risk of in-
complete resection and subsequent recurrence, simpler
and time saving technique for an expert endoscopist,
lower complication rate, adequate specimen for an op-
timal histopathological examination.

Patients and methods

Between October 2010 and March 2014 23 patients
were treated at Sant’Anna Hospital in Como (Italy): 11
women and 12 men, average age of 65.6 yrs [51-89], with
superficial neoplasms of average size of 25 mm [20-38].
Procedures were 9 rectal ESD and 14 colonic CSI-EMR
(6 sigmoid colon, 1 ascending colon, 7 cecum).

Inclusion criteria were: lesions of size ≥ 20 mm, clas-
sified as 0-Is or 0-II according to the Paris-Kyoto clas-
sification, with pit pattern (evaluated with the use of high-
magnification digitally enhanced endoscopes) included
between type II and IV and removed “en bloc” with ESD
or CSI-EMR.

Regarding the technique, rectal superficial lesions were
excised with ESD, while colonic ones were removed with
CSI-EMR. Since the beginning of 2013 Hook.Knife and
IT.Knife (Olympus) have been used, the latter later sub-
stituted by SB Junior Knife (Sumitomo Bakelite). The
diathermic snare used to complete the CSI-EMR was cho-
sen according to the morphology of the lesion.  Glyce-
rol was used for submucosal infiltration until the end of
2012, later substituted by hydroxypropyl methylcellu-
lose for longer lasting lifting effect.  At the end of the
excision, mucosal margins were treated with argon pla-
sma coagulation. In the end specimens were mounted
on styrofoam frames and sent to the anatomopatholo-
gists.

Results

The purpose of this retrospective analysis is to eva-
luate the effectiveness of ESD and CSI-EMR in the treat-
ment of superficial colorectal lesions, that cannot be re-
moved with traditional EMR because of their size.  In
this regard the following results have been evaluated:
1. histopathological diagnosis;
2. technical success rate (lateral and deep tumor free mar-

gins, R0);
3. clinical success rate (% of recurrence) evaluated th-

rough an endoscopic control after 30 days and scar
biopsy in all cases;

4. complications;
5. follow-up.

• Histopathological diagnosis: 13 low grade dysplasia ade-
nomas (56,5%); 8 high grade dysplasia adenomas
(34,7%); one sigmoid colon grade 1 adenocarcinoma,
infiltrating the submucosal layer, without lymphovascular
invasion, with free margins (R0) in a 89 yrs old patient
with whom an endoscopic surveillance at 3, 6 and 12
months together with a CT scan at 3 months were agreed
upon; one cecum grade 1 adenocarcinoma, infiltrating
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the submucosal layer, with lymphovascular invasion and
involved excision margin. A right hemicolectomy was
performed and no residual neoplastic tissue, nor lymph-
nodal metastases were found in the surgical specimen.
• Technical success rate: ESD 66,6% (6/9), CSI-EMR
78,5% (11/14).
• Clinical success rate: absence of residual adenomatous
tissue in 100% of cases.
• Complications: 1 delayed cecum bleeding case (4,3%)
, effectively treated endoscopically on the same evening,
without need for blood transfusions; 3 perforations ca-
ses (13%), 2 of which were cecum perforations, imme-
diately closed with clips, patients discharged after 5 days,
asymptomatic; the third was a sigmoid perforation, im-
mediately closed with clips, who, however, in the eve-
ning showed signs of peritonitis and required a laparo-
scopy, the positioning of more clips on the serosal side
and a surgical drain, patient discharged after 7 days,
asymptomatic.
• Follow-up: after the first negative endoscopic control
after 30 days, our follow-up protocol plans a colonoscopy
after 1 and after 3 years.  This is the most common fol-
low-up scheme reported in literature (10), even if an op-
timal surveillance timing after excision of large colorectal
polyps has not yet been defined.  

Colonoscopy after 1 year on 15 patients is negative
for recurrence.  Colonoscopy after 3 years on 4 patients
is still negative for recurrence, with the finding of 2 tu-
bular adenomas, smaller than 10 mm, in two patients.

Discussion

The majority of published articles regards retrospective
studies, carried out in a single center, by a single ope-
rator, without any rigorous “intention to treat” method
and often without adequate follow-up data; our study
is no exception.

Thus the choice of studies to refer to was carried out
on the base of the Authors’ experience, not coinciden-
tally mostly Japanese (11).

Summary Table 1 of the main studies on colorectal ESD 

The higher complication rate reported by our study,
compared to literature, is the price ascribed to the “lear-
ning curve”. As a matter of fact all of them occurred in
the first two years, and ultimately only one perforation
case needed surgery, which was minimally invasive. 

In the light of our experience, we believe that the
hydroxypropyl methylcellulose longer lasting lifting ef-
fect, the use of SB Junior Knife for sublesional dissection
and, of course, the endoscopist’s longer standing ex-
perience are key factors in the prevention of compli-
cations.

The other sobering fact was our recurrence rate, sub-
stantially in line with literature, despite the lower radi-
cal (R0) resection rate. We believe that this is due to: 1)
argon plasma treatment of the mucosal resection mar-
gins; 2) erosion of the mucosal perilesional margins se-
condary to the coming and going of electrified instru-
ments during the sublesional dissection.

In closing, our follow-up was too short and the num-
ber of patients too small to allow us definitive conclu-
sions. However we’d like to point out that after both ESD
for rectal lesions and CSI-EMR for colonic lesions the-
re was no recurrence in long term controls, reflecting the
equal effectiveness of the two methods in the hands of
a single endoscopist.

Conclusion

Endoscopic submucosal resection is a complex, ri-
sky, operator-dependent, expensive procedure and we
are still far from being able to standardize it as a large
scale, reproducible treatment for all large superficial co-
lorectal lesions. Despite these limitations, ESD and its
variation CSI-EMR are gaining increasing popularity
even in Western countries as promising alternatives to
traditional surgery for the treatment of large flat colo-
rectal neoplasms. Even in our series, the 8 patients with
high grade dysplasia adenomas (34,7%) would have very
likely be subjected to a surgical overtreatment, if they
had undergone a traditional endoscopic “piecemeal” mu-
cosectomy.
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TABLE 1 - SUMMARY OF THE MAIN STUDIES ON COLORECTAL ESD.

Authors Number of lesions % R0 resections % recurrence % bleeding % perforations

Tanaka et al. 70 - - 1,4%(1) 10% (10)
Saito et al. 200 83% 0% 0,5% (1) 5% (10)
Repici et al. 20 90% - 0% 10% (2)
Kabayashi et al. 28 93% 0% - -
Hayashi et al. 267 95,9% 2,25% 0% 5,6%
Acquistapace et al. 23 66,6% rectum 0% 4,3% (1) 13% (3)

78,5% colon
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