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Abstract

AIM

To evaluate the efficacy and safety of endoscopic sub-
mucosal dissection (ESD) for small rectal submucosal
tumors (SMTSs).

METHODS

Between August 2008 and March 2016, 39 patients were
treated with endoscopic submucosal resection with a
ligation device (ESMR-L) (7 = 21) or ESD (7 = 18) for
small rectal SMTs in this study. Twenty-five lesions
were confirmed by histological evaluation of endoscopic
biopsy prior to the procedure, and 14 lesions were not
evaluated by endoscopic biopsy. The results for the
ESMR-L group and the ESD group were retrospectively
compared, including baseline characteristics and thera-
peutic outcomes.

RESULTS

The rate of en bloc resection was 100% in both groups.
Although the rate of complete endoscopic resection
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was higher in the ESD group than in the ESMR-L group
(100% vs 95.2%), there were no significant differences
between the two groups (P = 0.462). In one patient
in the ESMR-L group with a previously biopsied tumor,
histological complete resection with a vertical margin
involvement of carcinoid tumor could not be achieved,
whereas there was no incomplete resection in the
ESD group. The mean length of the procedure was sig-
nificantly greater in the ESD group than in the ESMR-L
group (14.7 £ 6.4 min vs 5.4 £ 1.7 min, P < 0.05). The
mean period of the hospitalization was also significantly
longer in the ESD group than in the ESMR-L group
3.7+ 09dws 2.8 £ 1.5 d, P < 0.05). Postoperative
bleeding was occurred in one patient in the ESMR-L

group.

CONCLUSION

Both ESMR-L and ESD were effective for treatment of
small rectal SMTs. ESMR-L was simpler to perform than
ESD and took less time.

Key words: Leiomyoma; Lipoma; Rectum; Submucosal
tumor; Endoscopic submucosal resection with a ligation
device; Endoscopic submucosal dissection; Carcinoid
tumor

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This was a retrospective study to evaluate
the efficacy and safety of endoscopic submucosal
dissection (ESD) compared with endoscopic submucosal
resection with a ligation device (ESMR-L) for small rectal
submucosal tumors (SMTs). A total of 39 patients were
treated with endoscopic resection for small rectal SMTs;
21 were treated with ESMR-L and 18 were treated with
ESD. The results show that both ESMR-L and ESD were
effective for treatment of small rectal SMTs. ESMR-L
was simpler to perform than ESD and took less time.
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INTRODUCTION

Submucosal tumors (SMTs) consist of neoplastic lesions
covered by normal overlying mucosa. SMTs with an intra-
mural origin include carcinoid tumors, leiomyoma, lipoma,
lymphoma, and gastrointestinal stromal tumors (GISTs).
Rectal SMTs are relatively rare and are occasionally detected
by screening colonoscopy without any symptoms. Rectal
carcinoid tumors smaller than 10 mm in diameter are
candidates for local excision (e.g., by endoscopic resection
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or transanal endoscopic microsurgery). As previous
studies of endoscopic resection for rectal carcinoid tumors
have reported, conventional endoscopic resection, such
as polypectomy or endoscopic mucosal resection (EMR),
is associated with involvement of the resection margin
that necessitates further intervention™™. On the other
hand, endoscopic submucosal resection with a ligation
device (ESMR-L) or endoscopic submucosal dissection
(ESD) achieves a high rate of complete resection for
rectal carcinoid tumors without involvement of the resec-
tion margin®™?, Complete resection rates have been
reported as ranging from 93.3% to 100% for ESMR-L!**!
and from 80.6% to 100% for ESD® ¢\, Although both
endoscopic procedures are excellent treatments for
carcinoid tumors, ESD takes longer to perform and has
a longer hospitalization period®*®. However, an advan-
tage of ESD is that the submucosal layer beneath the
tumors can be directly visualized during submucosal
dissection!*”,

Although some cases have been reported of ESD for
other rectal SMTs, such as leiomyoma and GISTs, there
have been few reports comparing the two procedures
for treatment of small rectal SMTs. The aim of this study
was to evaluate the efficacy and feasibility of ESD for
small rectal SMTs compared with ESMR-L.

MATERIALS AND METHODS

Patients

A total of 39 patients were treated with endoscopic
resection for small rectal SMTs (35 with carcinoid
tumors, three with leiomyoma, and one with lipoma)
at the New Tokyo Hospital between August 2008 and
March 2016. Twenty-one patients were treated with
ESMR-L and 18 patients were treated with ESD.

All lesions were incidentally found by screening colo-
noscopy and none of the patients had any symptoms,
such as carcinoid syndrome or hematochezia. Twenty-
five lesions were confirmed by histological evaluation
of endoscopic biopsy prior to the procedure, and 14
lesions were not evaluated by endoscopic biopsy. All
patients were evaluated by endoscopic ultrasonography
before endoscopic treatment and also by computed
tomography (CT) to rule out metastases. The indications
for endoscopic treatment were a tumor less than 10 mm
in diameter and confined to the submucosal layer, and no
lymph node involvement or distant metastases.

All patients provided written informed consent before
the treatment. Their clinical records were retrospectively
reviewed after approval had been obtained from the
institutional review board of the New Tokyo Hospital.

ESMR-L procedure

The ESMR-L procedure was performed with the use
of a single-channel endoscope (GIF-Q260J; Olympus,
Tokyo, Japan) with an attached a band-ligation device
(pneumo-activate EVL device; Sumitomo Bakelite, Tokyo,
Japan). The procedure was performed as follows (Figure

February 16, 2017 | Volume 9 | Issue 2 |



Harada H et a/. ESD vs ESMR-L for small rectal SMTs

Figure 1 Endoscopic submucosal resection with a ligation device. A: Endoscopic view of a carcinoid tumor in the rectum; B: Submucosal injection beneath the
tumor with glycerin solution; C: An elastic band was deployed, and then pseudopolyp was created; D: Snare resection was performed beneath the elastic band; E: An
artificial ulcer was observed; F: Endoscopic plication was performed with the use of metal endoclips; G: Histopathological examination showed en bloc resection of the

carcinoid tumor.

1). First, submucosal injection with a solution containing
glycerin was performed to lift the submucosa off from
the muscular layer. After the submucosa was lifted, the
lesion was aspirated into a ligation device, followed by
deployment of the elastic band. The shape of the lesion
was changed to that of a pseudopolyp that was suitable
for snare resection. Snare resection was then performed
beneath the elastic band in an Endocut Q current (effect
3, cut duration 1, cut interval 6), which was generated
with a VIO300D (ERBE, Turbingen, Germany). Finally,
endoscopic plication was performed with the use of
metal endoclips.

ESD procedure

The ESD procedure was performed with the use of a
single-channel endoscope (GIF-Q240; Olympus, Tokyo,
Japan). The procedure was performed as follows (Figure 2).
After submucosal injection with sodium hyaluronate was
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performed, a hemicircumferential mucosal incision was
made from the anal side with the use of a FlushKnife BT
(DK26181IB; Fuijifilm, Tokyo, Japan). Next, a pocket of the
submucosa was created to allow the endoscope to enter
the submucosal layer while the submucosa was being
dissected. In order to keep sufficient margin between
the bottom of the tumor and the cutting margin, the
submucosal dissection was performed just above the
muscular layer using an Endocut I current (effect 2,
cut duration 3, cut interval 2), which was generated by
using a VIO300D. During the submucosal dissection,
precoagulation was performed on visible vessels by using
hemostatic forceps (FD-230U or FD-410LR; Olympus,
Tokyo, Japan). After the submucosal dissection was
performed beyond the tumor, the intact mucosa was cut
by the electrosurgical knife. Finally, endoscopic plication
was performed with the use of metal endoclips. For both
of ESMR-L and ESD, the procedure time was defined as
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Figure 2 Endoscopic submucosal dissection. A: Endoscopic view of a carcinoid tumor in the rectum; B: Submucosal injection beneath the tumor with sodium
hyaluronate; C: A hemicircumferential incision was performed with the use of the electrosurgical knife; D: A submucosal pocket was created during ESD. Submucosal
dissection was performed just above the muscular layer; E: An artificial ulcer was observed; F: Endoscopic plication was performed with the use of metal endoclips; G:
The specimen resected by ESD; H: Histopathological examination showed en bloc resection of the carcinoid tumor. ESD: Endoscopic submucosal dissection.

the time from the submucosal injection to the completion
of endoscopic resection.

Histological evaluation

The resected specimens were carefully examined for
histological evaluation by experienced pathologists. The
resected specimens were evaluated microscopically for
pathological type, depth of invasion, lateral and vertical
margin involvement, and lymphovascular invasion. En
bloc resection was defined as one-piece resection endo-
scopically. Endoscopic complete resection was defined
as en bloc resection endoscopically without tumor in-
volvement to the lateral and the vertical margins of the
resected specimens.

Complications

Postoperative bleeding was defined as hematochezia
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after endoscopic resection that required simultaneous
endoscopic hemostasis. Perforation was defined as a
defect of the muscular layer during endoscopic resection
or recognized free air on CT after endoscopic resection.

Follow-up

All patients were periodically followed up by colonoscopy
between approximately 6 and 12 mo after endoscopic
resection. If recurrent or remnant tumor was suspected,
biopsy from the resected scar was performed. CT was
performed annually to exclude lymph node metastases
and distant metastases.

Statistical analysis

Continuous variables were expressed as the means and
standard deviations. The 4 test or Fisher’s exact test was
used to analyze categorical variables. A P value < 0.05
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Table 1 Clinical findings and characteristics between
endoscopic submucosal resection with a ligation device and

endoscopic submucosal dissection 7 (%)

Table 2 Clinical outcomes between endoscopic submucosal
resection with a ligation device and endoscopic submucosal

dissection 7 (%)

ESMR-L ESD P value ESMR-L ESD P value
(n=21) (n =18) (n=21) (n=18)
Age (yl‘, mean + SD) 65.7 +14.2 61.2+12.9 0.306 En bloc resection 21 (100) 18 (100)
Sex (male/femal) 14/7 8/10 0.206 Endoscopic complete resection 20 (95.2) 18 (100) 0.462
Tumor size (mm, mean * SD) 49+1.7 51+21 0.681 Histological evaluation
Macroscopic type Vertical margin involvement 1(4.8) 0(0) 0.717
Sessile 21 (100) 17 (94.4) 0.462 Lymphovascular invasion 0(0) 1(5.6)
Semipedunculated 0 (0) 1(5.6) Pathological findings
Location Carcinoid 20 (95.2) 15 (83.3) 0.318
Rb 18 (85.7) 17 (944)  0.609 Others 1(438) 3(16.7)
Ra 3(14.3) 1(5.6) Complication
History of previous biopsy 18 (85.7) 7 (38.9) 0.003 Post-operative bleeding 1(4.8) 0(0) 0.462
Procedure time (min, mean * SD) 54+17 147+64  <0.001
ESMR-L: Endoscopic submucosal resection with a ligation device; ESD: Hospitalization (d, mean + SD) 28+15 3.7+09 0.024
Endoscopic submucosal dissection. Local recurrence 0(0) 0(0)
Distant recurrence 0(0) 0(0)

was considered to indicate statistical significance. Data
analyses were performed with Stat View software Version
5.0 for Windows (SAS, Cary, NC, United States).

RESULTS

A total of 39 patients with small rectal SMTs were treated
with endoscopic resection. The clinical findings and
characteristics of these patients are shown in Table 1.
No significant differences were observed between the
ESMR-L group and the ESD group other than history of
previous biopsy.

The clinical outcomes in the ESMR-L and the ESD
groups are shown in Table 2. Three types of pathological
findings were observed: Carcinoid tumors, leiomyoma,
and lipoma. There were 20 lesions of carcinoid tumors
and one lesion of lipoma in the ESMR-L group, and 15
lesions of carcinoid tumors and three lesions of leiomyoma
in the ESD group.

The rate of en bloc resection was 100% in both
groups. The rate of endoscopic complete resection was
95.2% (20/21) in the ESMR-L group and 100% (18/18)
in the ESD group. There were no significant differences
between the two groups (P = 0.462). Vertical margin
involvement occurred in one carcinoid tumor in the ESMR-L
group.

Lymphovascular invasion occurred in one carcinoid
tumor in the ESD group. The tumor was 6 mm in diameter,
located at Rb, and was an neuroendocrine tumor G2 with
Ki-67 expression between 3% and 20%. The patient
underwent additional surgical resection with lympha-
denectomy. However, no remnant tumor or lymph node
metastases were found.

The mean length of the procedure was significantly
greater in the ESD group than in the ESMR-L group (14.7
£ 6.4 min vs 5.4 £ 1.7 min, P < 0.05). The mean length
of the hospitalization was also significantly greater in the
ESD group than in the ESMR-L group (3.7 £ 0.9 d vs
2.8 £ 1.5d, P < 0.05). Postoperative bleeding occurred
in one patient with carcinoid tumor in the ESMR-L group
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ESMR-L: Endoscopic submucosal resection with a ligation device; ESD:
Endoscopic submucosal dissection.

after discharge from the hospital. The bleeding was
successfully managed with emergency endoscopic
hemostasis. There were no complications in the ESD
group.

The average follow-up period after the treatment
was 31.6 £ 21.9 mo in the ESMR-L group and 9.1 + 5.8
mo in the ESD group. One patient in the ESMR-L group
whose carcinoid tumor could not be resected completely
was provided with careful follow-up by colonoscopy with
biopsy and CT. There were no local recurrences or distant
metastases during the follow-up period.

DISCUSSION

This study investigated the outcomes of endoscopic
resection for small SMTs of the rectum. Although the rate
of complete endoscopic resection was higher in the ESD
group than in the ESMR-L group (100% vs 95.2%, P =
0.462), there were no significant differences in outcome
between the two groups. Our results are similar to
those of previous studies comparing ESD and ESMR-L
for treatment of carcinoid tumors”“'%, Previous studies
reported that the length of the procedure and the period
of hospitalization were greater in the ESD group than in
the ESMR-L group. Although our study included other
rectal SMTs, such as leiomyoma and lipoma, our results
were also consistent with those of the previous studies
of carcinoid tumors. In terms of procedure time and
length of hospitalization, the ESMR-L procedure is a more
favorable treatment than the ESD procedure.

One patient in the ESMR-L group had postoperative
bleeding 3 d after undergoing ESMR-L. The patient
received dual antiplatelet therapy (low-dose aspirin plus
clopidogrel) for cardiovascular disease to prevent throm-
bosis after percutaneous coronary intervention. Since the
patient was treated with ESMR-L for carcinoid tumor with
continuous use of low-dose aspirin after clopidogrel was
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discontinued for 5 d before the treatment, the antiplatelet
therapy probably contributed to the postoperative bleeding.
The postoperative bleeding was successfully managed
with endoscopic hemostasis with the use of metal en-
doclips.

One patient in the ESMR-L group had vertical margin
involvement of the carcinoid tumor. Although the patient
received no additional interventions, no local recurrence
or distant metastases have occurred so far (24 mo after
the resection). The patient had a diagnostic biopsy prior
to ESMR-L. Im et af*® reported that previously biopsied
tumors remained independent significant predictors
of histological incomplete resection of rectal carcinoid
tumors. Previous endoscopic biopsy is likely to produce
fibrosis around the lesion. The authors reported that
ESMR-L for previously biopsied tumors had a significantly
higher rate of complete resection than EMR. However,
two patients in their study who were treated with
ESMR-L for previously biopsied tumors had histological
incomplete resection. The fibrosis caused by the
previous biopsy probably contributed to the incomplete
resection in the ESMR-L procedure. In our study, one
patient in the ESMR-L group had histological incomplete
resection of a previously biopsied tumor, whereas
there were no incomplete resections in the ESD group.
An advantage of ESD is that the surgeon can directly
observe the submucosal layer during ESD and perform
the submucosal dissection regardless of the fibrosis. We
believe that this advantage contributed to the complete
resection of the SMTs. However, since only seven of our
patients underwent ESD for a previously biopsied tumor,
no statistically significant conclusion can be drawn from
these results.

The most importance of the endoscopic resection
for SMTs, such as carcinoid tumors, is to achieve the
complete resection of the deeper margins without
involvement of the tumor. The submucosal dissection
facilitates the complete resection of the SMTs by cutting
just above the muscular layer. However, the rate of
perforation with colorectal ESD is comparatively high
because of the thin wall, sharp bends, and narrow lumen
of the colorectum. To remedy with this situation, Hayashi
et al*”! described the pocket-creation method (PCM). The
authors reported that the PCM technique allows safe en
bloc ESD and complete resection of tumors even in the
presence of severe submucosal fibrosis, because creation
of a submucosal pocket helps the endoscope to enter and
stretch the submucosal layer and enables visualization
of the line of dissection. We applied this method to the
treatment of the rectal SMTs (Figure 2D).

The submucosal dissection is favorable to perform
just above the muscular layer using an endocut mode
rather than a coagulation mode, because it is likely
to be the risk of a vertical margin involvement of the
tumor caused by a burning effect during the submucosal
dissection. Although the rate of perforation can be
increased in the setting of an endocut mode during the
submucosal dissection, an endocut mode would decrease
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the risk of the burning effect for the vertical margin
of the tumor. On the other hand, using a coagulation
mode would increase the risk of the burning effect for
the vertical margin of the tumor. The PCM technique
facilitated the submucosal dissection with the use of an
endocut mode by preventing leakage of the submucosal
injection and maintaining a thick submucosal layer owing
to PCM technique. The creation of a submucosal pocket
also facilitated the submucosal dissection of the rectal
SMTs, regardless of the previous biopsy in this study.
There was no vertical margin involvement in any of the
specimens in the ESD group.

This study has some limitations. It was a retro-
spective study conducted in a single institution with a
small sample size. A prospective study with a larger
number of subjects will be expected.

In conclusion, both ESMR-L and ESD were effective
for treatment of small rectal SMTs. ESMR-L was simpler
to perform than ESD and took less time. However, the
submucosal dissection using ESD could be effective for
treatment of previously biopsied tumors.
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