W J

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/1007-9327office

wjg@wijgnet.com
doi:10.3748 /wjg.v16.i22.2806

World | Gastroenterol 2010 June 14; 16(22): 2806-2811
ISSN 1007-9327 (print)
© 2010 Baishideng. All rights reserved.

BRIEF ARTICLE

Recurrence after endoscopic piecemeal mucosal resection
for large sessile colorectal polyps

Guh Jung Seo, Dae Kyung Sohn, Kyung Su Han, Chang Won Hong, Byung Chang Kim, Ji Won Park,

Hyo Seong Choi, Hee Jin Chang, Jae Hwan Oh

Guh Jung Seo, Dae Kyung Sohn, Kyung Su Han, Chang
Won Hong, Byung Chang Kim, Ji Won Park, Hyo Seong
Choi, Hee Jin Chang, Jae Hwan Oh, Center for Colorectal
Cancer, Research Institute and Hospital, National Cancer Cen-
ter, Goyang-si, Gyeonggi-do 410-769, South Korea

Author contributions: Seo GJ and Sohn DK performed the
majority of the study; Han KS, Hong CW and Kim BC contrib-
uted to acquisition and analysis data, editing the manuscript;
Park JW and Choi HS contributed to the design of the study and
analysis of data; Chang HJ and Oh JH designed the study and
edited the manuscript critically.

Supported by Grants from the National Cancer Center of
Korea, NCC-0710362 and NCC-0910520

Correspondence to: Dae Kyung Sohn, MD, Center for Colo-
rectal Cancer, Research Institute and Hospital, National Cancer
Center, 809 Madu-dong, Ilsandong-gu, Goyang-si, Gyeonggi-do
410-769, South Korea. gsgsbal@ncc.re.kr

Telephone: +82-31-9201636 Fax: +82-31-9201289

Received: February 4, 2010 Revised: March 10, 2010
Accepted: March 17, 2010

Published online: June 14, 2010

Abstract

AIM: To evaluate the safety and outcomes of endo-
scopic piecemeal mucosal resection (EPMR) for large
sessile colorectal polyps.

METHODS: The patients enrolled in this study were 47
patients with 50 large sessile polyps (diameter, 2 cm or
greater) who underwent EPMR using a submucosal saline
injection technique between December 2002 and Octo-
ber 2005. All medical records, including characteristics of
the patients and polyps, complications, and recurrences,
were retrospectively reviewed. The first follow-up endo-
scopic examination was performed at 3-6 mo after initial
endoscopic resection, and the second at 12 mo post-
EPMR. Subsequent surveillance colonoscopic examina-
tions were individualized, taking risk factors into account.

RESULTS: The patients were 23 men and 24 women,
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with a mean age of 60 years. Mean polyp size was
30.1 mm. Of 50 polyps identified, 34 (68%) were benign
and 16 (32%) were malignant. There were 6 (12%)
cases with EPMR-related bleeding: 5 intra-procedural and
1 early post-procedural bleeding. All bleeding episodes
were managed by endoscopic clipping or argon beam
coagulation. There were no perforations. Recurrence was
identified in 5 cases (12.2%): 4 local recurrences detect-
ed at 3 mo post-EPMR and 1 local recurrence detected at
14 mo post-EPMR. The recurrence rate after EPMR was
3.1% for benign polyps and 33.3% for malignant polyps (P
< 0.05). Median follow-up time was 37 mo.

CONCLUSION: EPMR is safe, but should be applied
carefully in malignant polyps. Close follow-up endo-
scopic examinations are necessary for early detection of
recurrence.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Endoscopic resection of large sessile colorectal polyps
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remains challenging because of its technical difficulty
and high complication rate!; even so, the endoscopic
removal of colonic adenomatous polyps is a commonly
used technique that reduces the incidence of colorectal
cancer. Some investigators have reported that endoscop-
ic piecemeal mucosal resection (EPMR) is a safe and
effective procedure for large sessile colorectal polyps[m;
however, this approach remains controversial because of
the high possibility of coexisting malighancy and a high
recurrence rate associated with large sessile polyps. En-
doscopic submucosal dissection (ESD) has recently been
attempted by expert endoscopists for ez bloc resection
of large sessile polyps[s’ﬁl; however, this procedure has a
long procedure time and high complication rate, and is
not currently widely used due to its technical difficulty'”.

Several studies have shown that the incomplete re-
moval of large sessile colorectal polyps, particularly by
piecemeal resection, can contribute to a higher subsequent
incidence of colorectal cancers™”. Thus, recent guidelines
recommend that when large sessile polyps are removed by
piecemeal resection, a repeat examination should be per-
formed at a short interval (2-6 mo) to verify complete re-
moval”. However, few studies report the recurrence rate
after EPMR, and the long-term outcomes of EPMR have
yet to be established. This study was designed to evaluate
the safety, efficacy, and long-term outcomes of EPMR of
large sessile colorectal polyps.

MATERIALS AND METHODS

We retrospectively reviewed and identified 77 patients
with 80 large sessile colorectal polyps (2 cm or greater)
detected by colonoscopy at the National Cancer Centet,
Korea, between December 2002 and October 2005.
Among these patients, 30 were excluded for the following
reasons: co-existence of synchronous advanced colorectal
cancer (7 = 15), non-lifting tumor (7 = 4), encircling lesion
> 70% (n = 4), transfer to other institution (# = 4), suspi-
cion of muscle invasion by endoscopic ultrasound (# = 1),
and recurrent tumor (7 = 2). A final total of 47 patients
with 50 large sessile polyps who underwent EPMR using
submucosal saline injection technique were enrolled in
this study. We reviewed medical records, including patient
demographics, endoscopic findings, histopathological re-
ports, and follow-up data. The study was petformed in ac-
cordance with the Declaration of Helsinki and informed
consent was obtained from all patients.

Colonoscopy

Patients were prepared with mechanical bowel preparation.
The patients received either two 45 mL doses of sodium
phosphate (Fleet®; C.B. Fleet Co. Inc., Lynchburg, VA,
USA) or 4 L of polyethylene glycol solution (Colyte—F®;
Taejoon Pharm, Seoul, Korea) and underwent colonos-
copy under conscious sedation with midazolam. Colonos-
copy was performed to the cecum or terminal ileum with
white light colonoscopic examination. Polyps suspicious
of invasive cancer (the presence of ulceration, induration,
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friable mucosa, or non-lifting signm) were referred for
surgical resection. Polyp size (measured in comparison
with open biopsy forceps) and morphology were generally
estimated and recorded by the endoscopist.

EPMR technique

Endoscopic resection was performed using a snare piece-
meal method with submucosal saline injection technique
(Figure 1) according to the strip biopsy method described
by Karita ez a/" Colonoscopy was performed with a stan-
dard video colonoscope (CF Q260L; Olympus Optical
Co., Ltd., Tokyo, Japan). Briefly, the injection catheter was
passed through the channel, and saline solution mixed
with diluted epinephrine (1:100000) was injected into the
submucosal layer near the sessile polyp until the entire
polyp was elevated. If the polyp was not elevated after
one injection, additional injections were made around the
polyp. The injection catheter was removed and a snare
device was inserted through the channel. The surrounding
normal mucosa, along with the lesion, was encircled by
the snare. After the snare device was positioned, resection
was performed using electrosurgical coagulation current,
a combination of coagulation and blended currents in se-
quence. If necessary, argon plasma coagulation (APC) was
used to treat the polyp base in an attempt to destroy any
residual polyp.

Complications

EPMR-induced bleeding was defined as intraprocedural
(occurring during EMR), early (within 24 h after EPMR),
or delayed (= 24 h after EPMR), as described previ-
ously"”. The diagnosis of eatly or delayed bleeding was
based on the passage of blood per rectum. Bleeding was
controlled by endoscopic clip (HX-600-135, Olympus)
placement and/or APC. Petforation was defined as the
presence of free air on plain abdominal film or com-

puted tomography (CT).

Histopathology

All resected material was retrieved for histopathologic
evaluation. Specimens were collected using a basket or
by aspiration into the suction channel. For entire retriev-
al of sessile polyps located in the right colon, the colo-
noscope was withdrawn and reinserted as many times as
necessary. A single pathologist assessed all histopatho-
logic specimens and was not blinded to the endoscopic
findings. Malignant polyps with unfavorable histology,
such as poor differentiation, angiolymphatic invasion,
and deep submucosal invasion (= 1000 pm), or having a
positive deep resection margin, were referred for surgical
treatment after polypectomy.

Follow-up

Patients who had undergone endoscopic treatment alone
were followed up with colonoscopy to evaluate whether
endoscopic resection of the sessile polyps had been
complete. Endoscopic examinations were scheduled as
follows: the first follow-up endoscopic examination was
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Figure 1 Endoscopic piecemeal mucosal resection of a large sessile polyp. A: Endoscopic view of the rectum showing a large sessile polyp (40 mm in diameter)
after submucosal injection; B, C: Piecemeal polypectomy was performed; D: Retrieved specimens after resection of small pieces.

performed at 3-6 mo after the initial endoscopic resection,
and the second was performed at 12 mo post-EPMR.
Subsequent surveillance colonoscopic examinations were
individualized with consideration of risk factors. If a pol-
yp was detected on follow-up examinations, it was resected
if possible. Residual polypoid tissue with the appearance
of granulation tissue was biopsied, but not counted as re-
sidual adenoma. Recurrence or residual polyp was defined
as the presence of any amount of adenomatous or car-
cinomatous tissue on follow-up, even as small as 1 mm,
confirmed by histology at the site of prior piecemeal poly-
pectomy" . All recurrences were demonstrated by pathol-
ogy to contain dysplastic (adenoma) or carcinomatous
tissue. The difference in recurrence between EPMR for
benign polyps and EPMR for malignant polyps was deter-
mined by the log-rank test using SPSS 14.0 for Windows
(SPSS Inc., Chicago, IL, USA). P values of < 0.05 were
considered statistically significant.

RESULTS

The clinicopathologic characteristics of the 47 patients
with 50 polyps are listed in Table 1. Among the patients,
5 had a history of non-steroidal anti-inflammatory drugs
(NSAIDs) administration that was stopped at least 7 d
before endoscopy. The mean size of resected polyps was
30.1 £ 10.9 mm (range, 20-60 mm). Locations of the
large sessile polyps were as follows: cecum in 2 polyps,
ascending in 7, hepatic flexure in 6, transverse in 4, splenic
flexure in 1, descending in 5, sigmoid in 6, and rectum in
19. Of the 50 polyps, 34 (68%) were benign and 16 (32%)
were malignant. Histological examination revealed tubular
adenoma in 20 polyps, tubulovillous adenoma in 7, villous
adenoma in 1, serrated adenoma in 4, hyperplastic polyp
in 2, and carcinoma in 16 (Tis, 11; T1, 4; T2, 1).

The outcomes of EPMR for large sessile polyps are
listed in Table 2. After EPMR, there were 6 (12%) cases
of procedural bleeding: 5 intraprocedural and 1 early
after initial endoscopic resection, which were managed
by endoscopic means with the application of hemoclips
alone in 4 cases, APC alone in 1 case, and hemoclips with
APC plus fibrin glue in 1 case. There was no significant
bleeding requiring blood transfusion or surgical interven-
tion, and no delayed bleeding following polypectomy. No
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Table 1 Clinicopathologic characteristics of 47 patients

with 50 large sessile polyps treated by endoscopic piecemeal
mucosal resection

Variable n

Male/female 23/24
Mean age (range), yr 60 (27-78)
Mean polyp size (range), mm 30.1 (20-60)
Location
Cecum
Ascending
Hepatic flexure
Transverse
Splenic flexure
Descending
Sigmoid
Rectum
Histology
Benign (n = 34)
Tubular adenoma 20

O N U R BN DN

=

Tubulovillous adenoma 7
Villous adenoma 1
Serrated adenoma 4
Hyperplastic 2
Malignant (n = 16)

Tis 11
T1

T2 1

patient suffered colonic perforation as a result of endo-
scopic resection. Bleeding prophylaxis was performed in 6
cases (12%) by applying a hemoclip. The median hospital
stay (from procedure to discharge) was 3 d (range, 1-5 d),
with the exception of 4 patients: 3 who were not admitted
and 1 who underwent consecutive colonic resection.

Of the 47 patients, follow-up data were available
for 45 patients (95.7%); the exceptions were 2 without
follow-up endoscopy. The median follow-up time was
37 mo (range, 3-72 mo). Recurrence was identified in 5
patients (12.2%): including 4 cases of local recurrence
detected at 3 mo post-EPMR and 1 local recurrence de-
tected at 14 mo post-EPMR (Table 3).

Of the 32 patients with benign polyps, there was 1
(3.1%) case of recurrence: a patient with benign recur-
rent adenoma who was successfully treated by endoscopic
resection. Other follow-up endoscopy showed no recur-
rence. Of the 16 patients with malignant polyps, 4 polyps
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EPMR
47 pts, 50 polyps
Benign polyp
31 pts, 34 polyps

Variable n

Median follow-up’ (range), mo 37 (3-72)

Median hospital stay” (range), d 3 (1-5)

Complications

Bleeding (%) 6(12)
Intraprocedural 5
Early 1
Delayed 0
Perforation 0

Recurrence (%) 5(12.2)

'2 patients lost to follow-up were excluded; *Excluding 4 patients: 3 were
not admitted and 1 underwent consecutive colonic resection.

Malignant polyp
16 pts, 16 polyps
Lost to follow-up Operation
2 pts “ > 4pts

Early recurrence F/U =9 mo Early recurrence F/U = 12 mo
1pt 28 pts, 31 polyps 3 pts 9 pts, 9 polyps
EMR Operation (3 pts) Recurrence
‘ 1pt ‘ ‘ No recurrence ‘ EMR (1 pt) 1pt

Figure 2 Long-term follow-up results for large sessile polyps. EPMR:
Endoscopic piecemeal mucosal resection; F/U: Follow-up time; EMR: Endoscopic
mucosal resection.

No. Age/sex Location Size (mm) Primary histology Time to recurrence (mo) Recurrent histology Method of treatment Follow-up (mo)
1 72/M Cecum 40 Adenoma 3 Adenoma EMR 25
2 65/M Rectum 40 Carcinoma (Tis) 3 Carcinoma (T2) LAR 16
3 78/F Rectum 40 Carcinoma (T1) 3 Adenoma EMR 51
4 64/F Rectum 60 Carcinoma (T1) 14 Carcinoma (Tis) LAR 42
5 49/M Sigmoid 40 Carcinoma (T1) 3 HGD adenoma AR 40

HGD: High grade dysplasia; EMR: Endoscopic mucosal resection; LAR: Low anterior resection; AR: Anterior resection.

with unfavorable histology underwent sutgery. Among the
remaining 12 patients with malignant polyps, 4 (33.3%)
had recurrence: 1 patient with benign recurrent adenoma
was treated by endoscopic resection and 3 patients undet-
went surgery because their recurrent lesions could not be
removed by endoscopic resection (Table 3).

The difference in recurrence between EPMR for be-
nign polyps and that for malignant polyps was statistically
significant (3.1% o5 33.3%, P < 0.05).

The follow-up results of the 50 large sessile polyps
are shown in Figure 2.

DISCUSSION

Endoscopic resection of large sessile colorectal polyps
(2 cm or greater) is increasingly used as an alternative to
surgery, but remains challenging because of its technical
difficulty, the high risk of complications such as bleeding
or petforation, and the possibility of coexisting malignan-
cy. Recent advances in endoscopic technique and equip-
ment have enabled the development of techniques such
as EPMR and ESD to remove large sessile colorectal pol-
yps!. Comparing these two techniques, the mean proce-
dure times for EPMR™ and ESD'*" ranged from 29 to
55 min and from 70.5 to 108 min, respectively. Regarding
complications, the perforation rates for EPMR™*'* and
ESD"*" ranged from 0.8% to 1.3% and 6.2% to 10.0%,
respectively. Because EPMR has a shorter procedure time
and lower petforation rate than ESD, EPMR appears to
be an easy and safe procedure; however, Saito ¢ a/” dem-
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onstrated that EPMR resulted in a higher recurrence rate
compared with ESD (14% vs 2%). The rate of recurrence
at the polypectomy site after EPMR was reported to be
20%-55% in several other studies™ ™', The recurrence
rate after EPMR of 12.2% in the present study (11.36%
in 44 polyps) is relatively low for the 44 large sessile pol-
yps that had follow-up endoscopy. Several investigators
have reported that additional techniques (e.g; APC) may
further improve the success of polypectomy, and hence
B Tn the present study, 91%
of cases were treated with APC. Out low tecurrence rate
was probably influenced by the high application rate of
APC to the tumor bed following EPMR. With regard
to histopathology of the polyps, the recurrence rate was
3.1% for benign polyps and 33.3% for malignant polyps;
in other words, EPMR of malignant polyps resulted in
a higher recurrence rate than that of benign polyps. In

lower the recurrence rate

contrast, Conio e# @/ reported similar recurrence rates
for benign and malignant polyps. The recurtence rate of
malignant colorectal polyps after EPMR varies among
studies; however, it is difficult to compare the results of
different series because there are wide variations in polyp
size and the length of follow-up'”. In addition, it is diffi-
cult to explain the reason why the incidence of recurrence
after EPMR in malignant lesions is higher than that in be-
nign lesions. However, we should try to remove all cancer
cells completely because microscopic residual cancer cells
after EPMR can cause recurrences. Further studies are
needed to confirm the usefulness of EPMR for malignant
colorectal polyps.
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The most common complication after polypectomy
is bleeding; the risk of post-polypectomy bleeding ranges
from 0.3% to 6.1%"*". The risk factors for bleeding
include large polyp size and location in the proximal
colon". In large sessile polyps (2 cm or greater), the
incidence of bleeding during and after polypectomy has
been reported to be as high as 13.5%>**1% 1n the pres-
ent study, bleeding occurred in 5 cases (12.2%), and all
patients with bleeding were treated by endoscopic man-
agement, without surgery or blood transfusion. Thus, we
can consider these cases as having “minor complications,”
as described in a previous report”. In the present study,
none of the patients with bleeding were taking NSAIDs
(aspirin) or had known coagulopathy at the time of the
EPMR procedure. In our endoscopic database, any proce-
dural bleeding requiring additional endoscopic treatment
was described, and we classified EPMR-induced bleeding
as intraprocedural, eatly, or delayed. Doniec ez al™ sug-
gested that it is doubtful whether hemorrhage should be
classified as a complication during endoscopic treatment
when it can be managed endoscopically; no surgeon
would regard bleeding as a complication during an opera-
tion such as mucosectomy. We used submucosal injection
of epinephrine-saline mixture 1:100000 in all EPMR
cases, not only for submucosal elevation but also to pre-
vent procedure-related bleeding, lishi ez al® injected only
0.9% saline solution alone to elevate sessile polyps, and
reported bleeding in 7% of cases; however, no study has
definitely proved the superiority of submucosal solution.
In the present study, there was no delayed bleeding or per-
forations. Taking our experience into consideration, it is
clear that the risk of perforation increases with increased
width of the polypectomized colonic wall during snaring,
rather than with increasing polyp size.

Rectal polyps are considered easy to remove due to
the relatively low rate of perforation. In our study, 19
(40.4%) out of 47 polyps were located in the rectum.
However, the recurrence rate after EPMR was not dif-
ferent between rectal polyps and colonic polyps (17.6%
vs 7.4%, P = 0.359).

Previous studies have reported the risk of malighancy
in large sessile colorectal polyps (2 cm or larger) as being
up to 29%** In the present study, 16 polyps (32%) were
found to be adenomas containing an area of carcinoma;
of these, 5 (10%) were invasive cancer. We evaluated the
lifting sign of the tumor using saline injection to the sub-
mucosal layer before EPMR in all cases. This technique
may have caused the relatively low incidence of invasive
cancer in the large sessile colorectal polyps in the present
study.

It is well known that initial colonoscopy has a signifi-
cant miss rate of 24% for all types of adenomas™. Yamaji
et al®™ reported recurrence rates for small adenomas and
advanced lesions of 19.3% and 22.9%, respectively. In the
present study, 80% of recurrences were identified at 3 mo
post-EPMR, and the other recurrences were detected at
14 mo post-EPMR. Missed or metachronous adenomas
detected at 3-6 mo, 1-3 years, and 3 years post-EPMR
wete detected in 32%, 46%, and 32% of cases, respective-
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ly. The higher rate of metachronous adenomas may have
been influenced by the fact that our patients had more
advanced lesions (i.e. all had large sessile polyps), includ-
ing invasive cancers. The present results support current
guidelines which recommend that patients who undergo
piecemeal resection of large sessile adenomas should have
an initial follow-up colonoscopy within 3-6 mo, followed
by an additional colonoscopy 1 year later"”,

In conclusion, EPMR is a safe procedure for large ses-
sile colorectal polyps, but should be applied carefully in
malignant polyps because of high recurrence rate. Close
follow-up endoscopic examinations are necessary for eatly
detection of recurrence.
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Endoscopic removal of colonic adenomatous polyps is a commonly used tech-
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