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Difficult colorectal polypectomy: Technical tips and recent advances
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INTRODUCTION

In 2020, colorectal cancer (CRC) was the fourth most common malignancy worldwide,
with 1.9 million new cases recorded!!'l. Colonoscopy has been shown to be an effective
modality to prevent CRC development. Previous studies have shown a 60%-90%
reduction in CRC incidence after screening colonoscopy!23l. CRC reduction is achieved
by detecting and removing adenomas, which are precursors of CRC. Most colorectal
polyps detected during cglonoscopy are small, benign, and easily resected by skilled
endoscopists. However, 10%-15% of colorectal polyps are classified as “difficult”
colorectal polypsl45l. Generally, difficult colorectal polyps are defined as anydjolyps
that are technically challenging for endoscopic resection because of their size (> 20 mm),
morphol (pedunculated polyp with a thick stalk, laterally spreading tumor), or
location (ileoce% valve, appendiceal orifice, dentate line)[561.

Endoscopic resection of difficult polyps is associated with an increased risk of
incomplete resection and serious adverse events, including intra-procedural massive
bleeding and perforation. Therefore, difficult polypectomy should be performed or
supervised by an experienced endoscopist. This review describes helpful strategies and

tips for dealing with difficult colorectal polyps.

a
THE STEPWISE APPROACH FOR DIFFICULT COLORECTAL POLYPS

Lesion assessment
The first step in managing colorectal polyps is lesion assessment. Dye-based
chromoendoscopy and image-enhanced endoscopy (IEE) with magnifying observation

should be used to distinguish benign lesions, adenomas, and adenocarcinomas. Dye-
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ed chromoendoscopy with indigo carmine and cryst iolet enables pit pattern

diagnosis based on Kudo’s classification!l’l. However, IEE techniques such as narrow-
band imaging (NBI) and blue laser imaging are more common than chromoendoscopy
in clinical practice outside Japan. IEE can diagnose lesions by visualizing surface
patterns and microvessels based on the NBI International Colorectal Endoscopic (NICE)
and Japan NBI Expert Team (JNET) classification/®?! (Table 1). The accuracy of
discriminating non-neoplgstic from neoplastic lesions was 95% for magnifying
observation with IEE and 96%-98% for pit pattern observation with chromoendoscopy,
while the accuracy for discriminating adenomas from adenocarcinomas was 70%-90%
for both IEE and chromoendoscopy!10l.

Colorectal cancers with submucosal invasion have a_7%-14% risk of lymph node
metastasis('-14]. For submucosal cancers, it is crucial to differentiate between superficial
(< 1000 pm) and deep submucosal invasive (= 1000 pm) cancer. Cﬁ'ent evidence
strongly supports the theory that superficial cancer with submucosal invasion < 1000
pm without lymphovascular inyasion, grade 2/3 tumor budding, or poorly
differentiated component have no risk of lymph node metastasis('>1¢l. A Japanese study
suggested that magnifying chromoendoscopy with crystal violet is the best modality for
estimating the invasion (ﬁth in early colorectal lesions. Matsuda et all'’l found that the
diagnostic accuracy of the invasive patt in magnifying chromoendoscopy with
crystal violet to differentiate superficial (< 1000 pm) and deep submucosal invasive (=
1000 pm) cancers was 98.8%. Patients with submucosal invasive cancer should undergo
radical colectomy considering the risk of nodal metastasis, whereas patients with
adenoma or cancer with submucosal superficial invasion are candidates for endoscopic
resection. It should be noted that experienced examiners performed magnifying
chromoendoscopy in this study; therefore, the effectiveness of magnifying
chromoendoscopy should be revalidate(ﬁn general endoscopists. Togashi et alll8]
reported a minimum experience of observing 200 Lesions with magnifying

chromoendoscopy is needed to understand pit pattern diagnosis. Moreover, the limited
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availability of crystal violet outside Japan makes this approach difficult to apply in

clinical practice.

Identification of the causes of difficult polypectomy

Table 2 shows the causes of difficult polypectomy. The difficulty might arise from the
size, location, morphology, or other specific conditions. Possible solutions for each
complex polyp character or situation are described in the following subsections.

The Size, Morphology, Site, Access (SMSA) classification system has been proposed
by Gupta et al™! for stratifying lesion complexity (Table 3). This stratifies pol into 4
Levels of difficulty, with level 1 being the easiest to resect by all endoscopists and lev
4 being very difficult to resect. Longcroft-Wheaton et all?%l validated the SMSA system in
a prospective study of 220 lesions = 20 mm in diameter. They found that lesions with
SMSA level 4 had higher complication rates (8.6% vs 0%, P = 0.007) and lower complete

ection rates (87.5% wvs 97.5%, P = 0.009) than the lesions with SMSA level 2 and 3.
European Society of Gastrointestinal Endoscopy guideline for colorectal polypecy
and endoscopic mucosal resection recommends using the SMSA system to assess la
and complex polyps. If the lesions have SMSA level 4, they should be resected by

experts at a high-volume tertiary care centerl21l.

Basic techniques of colorectal polypectomy

Endoscopists should have the appropriate basic skills to conduct a colorectal
polypectomy. First, looping on the colonoscope should be unwound by shortening
before performing polypectomy; otherwise, colonoscope manipulation would be
paradoxical and troublesome. Second, endoscopists should position the polyp at 5-6
o’clock on the monitor because the instrument exits the colonoscope channel at 5 o’clock
(Figure 1A). Finally, the base of the polyp, particularly that of a pedunculated polyp,
should lie opposite to gravity. Polyp stretching by gravity improves the visualization of
the polyp base, and this maneuver prevents blood pooling at the resected site (Figure 1B

and C).
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Selection of therapeutic modality for large colorectal polyps
The selection of the appropriate modality from various polypectomy techniques
depends on the morphology and endoscopic diagnosis. Large pedunculated polyps are
mainly resected by polypectomy with a prophylactic strategy against bleeding. The
selection of a therapeutic modality for large non-pedunculated polyps, mostly laterally
spreading tumors (LSTs), is highly debated. LST is defined as a lesion = 10 mm in
jameter, extending laterally with a low vertical axis2. The comparison between
endoscopic mucosal resection (EMR) and gndoscopic submucosal dissection (ESD) is an
important issue for large LSTs. ESD has higher en bloc resection and lower recurrence
rates than EMR because the snare EMR method tends to result in piecemeal resection
for large lesionsl2324. Moreover, ES llows accurate histopathologic diagnosis
regarding the depth of invasion without segmentation of the carcinonﬁous part, which
compromises the pathological diagnosis?l. Nevertheless, colorectal ESD is one of the
most challenging endoscopic procedures with high complications. The learning curve of
colorectal ESD is steep, with approximately 80 proceduresrequired to gain proficiency
in large polyp resection%. Recently, Tip-in EMR was proposed as a promising
modified EMR technique for t]&resection of large nonpedunculated polypslz?r%ﬁf\fter
the submucosal injection, the snare tip with a cut current was used to make a spot-
aped mucosal incision at the proximal side of the tumor. The small incision helps fix
@e snare tip in the s ucosal layer during the snare placement; therefore,
endoscopists could place the snare flexibly and repeatedly in the appropriate position.
Takada et all??l compared Tip-in EMR with ESD for the resection of 20- to 30-mm
nonpeduncylated polyp using propensity score matching. They found that Tip-in EMR
had a lower en bloc resection (85% vs 99%, P < 0.001) and RO resection rates (63% 1%,
P <0.001) than ESD; however, Tip-in had a shorter procedural time (8 min vs 60 min, P
< 0.001), and comparable local recurrence rate (2% wvs 0%, P = 0.386). They concluded
that Tip-in EMR could be a feasible alternative to ESD for 20- to 30-mm

nonpedunculated polyps.
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LST is classified as granular type (LST-G), which has a nodular surface, or non-
granular type (LST-NG), which h. smooth surface. These two types have different
patterns of submucosal invasion. & a large retrospective cohort study by Yamada et
all®l, 19% of the LST-G cases had submucosal invasion; the invasion site was the large
nodule in 56%, the depression area in 28%, and multifocal in 16%. LST-NG showed 39%
submucosal invasion, and the invasion site.was 10% at submucosal mass-like elevation,
45% at depression, or 45% multifocal. Begguse of the substantial risk of multifocal
submucosal invasion, ESD is warranted for LST-NG, and en bloc resection is required for
large LST-G nodules. Table 4 shows the indications for colorectal ESD suggested by the
2020 Japan Gastroenterological Endoscopy Society (JGES) guidelines for colorectal ESD
and EMR[01,

PPROACHES TO DIFFICULT POLYPECTOMY IN SPECIFIC SITUATIONS

unculated polyp with thick stalk and large head
The risk leeding after polypectomy of large pedunculated polyps with thick stalk
increases dye to the possibility of large blood vessels in the stalk. A prospective study
found that pedunculated polyps with stalk diameter > 5 mm and polyp size > 17 mm
are risk factors for post-polypectomy bleedingl®ll. Therefore, prophylactic strategies
against bleeding should be implemented prior to polypectomy.

A randomized controlled trial (RCT) by Dobrowolski et al32 found that colorectal
polyps 21 cm that underwent prophylactic adrenaline injection at the stalk before
polypectomy had a lower immediate bleeding rate than conventional polypectomy (2%
vs 16%, P < 0.05). In contrast, another RCT by Lee et all®! revealed no statistical
difference in immediate and delayed post-polypectomy bleeding rates between the
prophylactic adrenaline injection and control groups.

A detachable snare (endoloop) was developed by Hachisu to prevent post-
polypectomy bleeding from large pedunculated polyps/l. A nylon-thread loop is
tightened around the polyp stalk to ensure hemostasis before polypectomy (Figure 2).

Three RCTs confirmed that a detachable snare effectively prevents post-polypectomy
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bleeding in large colorectal polyps®>¥l. However, endoloop placement might not be
possible for all polyps, especially those with a large head or a short stalk. A previous
study reported an 8.3% failure rate in endoloop placement/¥]. Although the largest
available endoloop has an opening diameter of 30 mm, it is floppy and challenging to
place at the stalk of large polyps. Moreover, the polyp stalk will be shortened after
endoloop tightening; therefore, endoloop-assisted polypectomy might not be suitable
for polyps with short stalks due to the possibility of incomplete resection. A case series
reported successful ESD for large pedunculated polyps with failed endoloop placement
using a scissor-type knifel3l, which allows precise dissection with targeted hemostasis.
With a scissor-type knife, the tissue and vessels could be grasped between two blades
and pre-coagulated before cutting (Figure 3). In addition, a case report described
successful ESD with a scissor-type knife for a large pedunculated polyp with a short,
thick stalk®l,

Prophylactic clip application at the thick stalk before polypecto ay prevent post-
polypectomy bleeding (Figure 4). Soh et all*l conducted an RCT of 137 pedunculated
polyps 2 1 cm in 116 patients and found that prophylactic clip application before
polypectomy significantly decreased immediate bleeding compared with conventional
polypectomy [odds ratio (OR): 0.22; 95% confidence interval (95%CI): 0.08-0.57]. The
delayed bleeding rate did not differ between the two groups. However, this technique is
difficult to apply to polyps with a short thick stalk due to the risk of incomplete
resection, and endoscopists should be aware of transmural burns from electrical current
conducted by the endogcopic clip.

A meta-analysis of 15 RCTs invqlying 3,462 patients found that both prophylactic
adrenaline injection and mechanical theggpy reduced the risk of early post-polypectomy
bleeding [injection therapy, risk ratio (RR)%SZ; 95%CI: 0.11-0.67; mechanical therapy:
RR: 0.13; 95%CI: 0.03-0.37], although no prophylactic therapy decreased the risk of
delayed bleeding/#!]. In conclusion, prophylactic therapy, including adrenaline injerﬁn,
detachable snare, or clipping, should be performed before the resection of a

pedunculated polyp with a thick stalk or large head. However, detachable snare
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placement or prophylactic clipping may not be possible for polyps with a short, thick

stalk, which may be suitably resected using ESD.

lyps involving the appendiceal orifice
Endoscopic resection of polyps involving the appendiceal orifice is technically
challenging because of the poor-lifting nature of submucosal fibrosis, thin cecal wall,
and inability to access the lesion extending deep into the appendiceal orifice.
Traditionally, these polyps have been managed surgically. However, recent advances
have allowed endoscopists to perform a safe endgscopic resection for these polyps.

A ]apaneseétrospective study revealed the safety and effectiveness of ESD for the
treatment of polyps involving the appendiceal orifice. For a total of 76 Lesions, the
authors reported a 95.0% en bloc resection rate, 1.3% perforation, and 2.6% post-ESD
appendicitis rate. However, they excluded patients with lesions deeply involving the
orifice and without a history of appendectomy. The authors emphasized that ESD
should be performed by experienced and skilled endcnﬁ)pists in this situationl42l.

Binmoeller et all¥3l suggested the usefulness of underwater endcanpic mucosal
resection (UEMR) without submucosal injection for polyps involving the appendiceal
orifice. With a water-filled lumen, the floating effect facilitated snare capture (Figure 5).
They reported an 89% success ratio for UEMR in 27 polyps involving the appendiceal
orifice (rim, 5 patients; extending deep inside, 22 patients). There was no perforation or
post-resection appendicitis; however, 7% of the patients had post-polypectomy
syndrome. During surveillance, 10% of the patients had residual adenomas that could
be treated endoscopically.

Endoscopic full-thickness resection (EFTR) has recently been employed for diffic
polyps and is another suitable modality for polyps involving the appendiceal orifice. In
a multicenter retrospective study, Schmidbaur et all¥l found that EFTR achieved RO
resection in 64% of 50 Lesions involving the appendiceal orifice. However, 14% of
patients developed acute appendicitis, and 42% of those with appendicitis required

appendectomy. Similarly, a multicenter retrospective study by Ichkhanian et all*?,

7/21




including 66 appendiceaé orifice lesions (61% polyps extending deep into the

appendiceal lumen) with a mean size of 14.5 mm, found that EFTR achieved an 89%
technical success ratio and 93% RO resection of the neoplastic lesions. Post-resection
appendicitis occurred in 17% of patients without a prior history of appendectomy, and
60% (six patients) required appendectomy. Eyen with the promising outcomes of EFTR,
the authors of both studies emphasized that patients must be counseled about the risk
of post-resection appendicitis.

In summary, ESD is a viable option for polyps involving the rim of the appendiceal
orifice for experienced endoscopists. However, ESD may not be feasible for lesions with
a deep extension into the appendiceal orifice. UEMR is also a decent modality that is
technically less demanding and has a high success rate. For lesions with deep extension
into the appendi(aal orifice, EFTR is the suitable option due to the high R0 resection
rate. However, patients must be counseled regarding the risk of post-resection

appendicitis.

Polyps on tﬁ'leocecai valve

Polyps on the ileocecal valve are technically challenging for endoscopic resection
because the valve shape and orifice make it difficult to approach the lesions. Moreover,
lesions may extend f the valve orifice to the terminal ileum. Therefore, resection is
extremely difficult and associated with a high risk of recurrencel*l. A large
retrospective study revealed a high complete resection rate (76.3%) of piecemeal EMR
for polyps on the ileggecal valve, and the rate increased to 93.0% in the most recent
eight years. Delayed bleeding and perforation occurred in 3.3% and 0% of the patients,
and residual polyps were found in 16.5% and 18.6% during the first and second
surveillance, respectively. They suggested four EMR keys for polyps on the ileocecal
valve: (1) Use of a high-definition colonoscope; (2) use of a cap on the distal end of the
scope; (3) inclusion of a dye in the injection fluid; and (4) initiating injection at the

margin of the polyp with the valve orificel.
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ESD for polyps on the ileocecal valve may be necessary for lesions suspected to be

early carcinomas. However, ESD ig this area is technically challenging because of the
valve anatomy and composition. The ileocecal valve has abundant submucosal fatty
tissue; consequently, the_gpolonoscope lens often becomes cloudy during dissection.
Yoshizakj et all*8] found no difference in the en bloc resection and perforation rates

een ESD of lesions involving the ileocecal valve and lesions that did not involve it.
Lesions involving the ileocecal valve were reported to have a 97% en bloc resection rate
without perforation. The authors highlighted the critical steps for successful ESD. The
mucosal incision should be started on the ileal side of the tumor to prevent the tumor
from prolapsing into the terminal ileum. For areas with abundant submucosal fatty
tissue, the electrical setting should be changed from the forced coagulation mode to the
endocut or swift COEUIEIHOII mode to enhance tissue cutting. Recently, Tanaka et all4]
conducted a study to evaluate the outcomes of ESD for polyps of the ileocecal valve
éith extension into the terminal ileum. They found that ESD E lesions with or without
extension into the terminal ileum showed no difference in the en bloc resection rate (95 %
vs 94%, P = 0.79), RO resection rate (90% vs 89%, P =0.89), postoperative bleeding (5% vs
3%, P =0.79), intraoperative perforation (0% vs 4%, P = 0.34), or delayed perforation (0%
vs 0%, respectively). Therefore, ESD for polyps involving the ileocecal valve with

extension into the terminal ileum is safe and effective in expert hands.

Polyps gt the anorectal junction
Polyps close to the dentate line can be challenging to resect because of the risk of
bleeding fan the hemorrhoids. Polypectomy in this area is painful due to the sensory
ves in the squamous epithelium below the dentate line. Moreover, the anatomy of
the anal sphincter makes it difficult to maintain good visualization!>l. For polyps at the
anorectal junction that are indicated for ESD, Imai et all®ll proposed the following
ﬁategiesz (1) Using a cap on the distal end of the scope to maintain good visualization
in the narrow space of the anal canal; (2) addition of 1% lidocaine to the submucosal

injection solution to prevent pain; (3) employing a horizontal approach with an
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endoscopic knife to minimize thermal damage to the muscular layer; and (4)

performing preventive hemostﬁ;is when thick hemorrhoidal vessels are observed. With
these straﬁies, they reported an en bloc resection rate of 95.6% and an RO resection rate
of 53.3%. The low RO resection rate was due to burning artifacts on the anal side of the
specimens. They reported a 4.4% perforation and a 2.2% postoperative bleeding rate.
Tamaru et all® investigated the outcomes of ESD for polyps at the anorectal junction in
patients with and without hemorrhoids. They found no differences in en bloc resection
(93% ws 95%) or postoperative bleeding (16% vs 11%) rates between patients with and
without hemorrhoids. Therefore, ESD is safe and effectiye for patients with lesions near
the anorectal junction and hemorrhoids. Similarly, several studies have shown the
safety and effectiveness of ESD for polyps at the anorectal junction[>>*], In conclusion,
ESD for polyps at the anorectal junction is safe even in the presence of hemorrhoids,

and special strategies to prevent bleeding and pain should be implemented (Figure 6).

Locally recurrent colorectal polyps
Locally recurrent pglyps mostly result from incomplete resections. A systematic review
and meta-analysis found that local recurrence after EMR of non-pedunculated polyps
occurred in 3% of en bloc resections and 20% of piecemeal resections, and 90% of

urrences were detected within 6 mo after EMRFP®l. Locally recurrent polyps without
risk factors for lymph node metastasis and positive margins can be resected
endoscopicallyl”. However, endoscopic resection of locally recurrent polyps is
extraordinarily challenging because it is associated with poor lifting with submucosal
injection from submucosal fibrosis/[58l.

The 2020 JGES guidelines for colorectal ESD and EMR suggest that al recurrence of
early carcinoma after endoscopig resection is an indication of ESDIl. A Japanese
retrospective study revealed that ESD had a higher en bloc resection rate thgn EMR for
locally recurrent lesions (56% vs 39%, respectively), although the lesions in the ESD

group were significantly larger than those in the EMR group (mean size; 25.3 mm vs 7.8

mm, P = 0.001)P°], Perforations were not observed in the ESD group. However, this
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study was conducted at a single center with expertise in ESD. ESD for locall current

lesions is technically demanding and requires high operator skills. It is noted that the en
bloc resection rate of locally recurrent polyps was much lower than their previous report
of colorectal ESD (168/2%Jatients, 84%)1601. Ide et allél] conducted a retrospective study
comparing ESD with the pocket-creation method using a traction ice and
conventional ESD for locally recurrent lesions. They found that ESD using the pocket-
creation method with a traction device had higher en bloc resection and RO resection
rates than conventional ESD (100% wvs 78%, P = 0.008, and 97% vs 66%, P=0.001,
respectively). Therefore, the combination of the pocket creation method and traction
deyice is a promising strategy for the resection of locally recurrent polyps.

UEMR without submucosal injection has been reported aﬁ promising technique for
the salvage treatment of recurrent adenomas. Fibrosis prevents elevation of the
recurrent lesion after submucosal injection, while the surrounding normal mucosa still
elevates around the non-lifting lesion after the injection. This makes snare capture
difficult. The floati ffect after UEMR facilitates snare capture with minimal risk of
perfora'ﬁm because the colonic muscularis propria remains circular with a water-filling
lumen. Kim et all®2l conducted a retrospective, cross-sectional study involving patients

ith recurrent adenomas after piecemeal resection of colorectal LSTs. They found that
the en bloc resection and complete resect'ﬁ rates were higher in the UEMR group than
in the EMR group (47.2% wvs 159%, P = 0.002, and 88.9% wvs 31.8%, P < 0.001,
respectively). The recurrence rate on surveillance colonoscopy was lower in the UEMR
group than in the EMR group (10.0% vs 39.4%, P = 0.02). In this study, UEMR was an
independent predictor of en bloc resection and complete removal.

In summary, ESD and UEMR are the appropriate alities for treating locally
recurrent colorectal polyps. Previous studies have shown a higher en bloc resection rate
with ESD than with UEMR and ESD using the pocket-creation method and a traction
device is a promising strategy for locally recurrent polyps. However, ESD for locally
recurrent lesions is only suitable for centers with high ESD expertise because it is

technically difficult, even with advances in ESD devices and techniques. In extremely
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difficult cases, endoscopists may consider surgery if the anticipated risk of

complications is too high.

Polypectomny in patients with strong colonic peristalsis

Strong colonic spasm is a common obstacle during colorectal polypectomy, limiting
visualization and scope manipulation. In this situation, endoscopists generally use
antispasmodic drugs. Hyoscine butylbromide is the most common antispasmodic agent
in practice, and the recommended dose is 20 mg via intravenous injection. Hyoscine
butylbromide exerts an antimuscarinic anticholinergic effect that reduces the smooth
muscle tone at multiple sites in the gastrointestinal tract. Contraindications of hyoscine
butylbromide include cardiovascular disease, glaucoma, myasthenia gravis, and
hypersensitivity to the drugl®l. In patients with these contraindications, other
antispasmodic agents, including glucagon or peppermint oil, should be administered.
The dose of glucagon is 1 mg via intravenous injection, which is contraindicated in
patients with pheochromocytomal®l. Peppermint oil was administered via intraluminal
application of 20 mL of 1.6% L-menthol solution without contraindications/®®l. Topical
lidocaine, a local anesthetic, also functions as an antispasmodic agent by blocking the
Na* channels. It was administered via the intraluminal application of 30 mL of 2%
lidocaine hydrochloride. An RCT found no difference in the inhibitory duration
between topical lidocaine and peppermint oil; however, topical lidocaine significantly
decreased rebound spasml!l.

In specific situations with intense colonic spasms, even with the administration of
antispasmodic drugs, UEMR may be a decent modality. Another advantage of the
water-filled lumen in UEMR is the stabilized visualization of the lumen. Pattarajierapan
et allé?l reported successful UEMR for rectal adenoma in the non-distensible rectum due
to severe fecal incontinence and intense colonic peristalsis. Therefore, UEMR may be a
suitable option for patients with intense colonic spasms who have failed medication.

RECENT ADVANCES IN POLYPECTOMY DEVICES AND TECHNIQUES
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Several technologies have been developed to aid endoscopists in performing safe and
effective polypectomies, especially complex procedures such as ESD. These advances
include video endoscopy system, equipment assisting in advanced polypectomy, and
closure devices/techniques for complication management. Endoscopists should know
how to use these devices and their availability in practice to enhance polypectomy

performance, particularly in challenging cases.

ideo endoscopy system
Red dichromatic imaging (RDI) was recently installed in the latest Olympus endoscopy
system EE X1. RDI utilizes two long-wavelength lights (600 nm and 630 nm), which
improve the visibility of thick blood vessels in deep tissues®®l. Therefore, easier
identification of bleeding sources during polypectomy is expected in the RDI mode
(Figure 7). Fujimoto et all*%] conducted an RCT comparing hemostatic procedures using
RDI and white-light imaging (WLI). Although they found that RDI did not shorten the
hemostatic time, it significantly reduced psychological stress compared to WLIL They

concluded that it is safe and reasonable to use the RDI during hemostatic procedures to

reduce the psychological stress experienced by endoscopists.

Equipmenﬁssis ting advanced polypectomy

Although ESD has been widely accepted as a standard procedure for colorectal polyps
that require en bloc resection, a limited number of oscopists outside East Asia are
competent owing to the difficulty of the method[”. Colorectal ESD is more technically
demanding than gastric or esophageal ESD because of its thin colonic wall and narrow
colonic lumen, as well as peristalsis and r(ﬁiratory movement. In addition to good
training with experienced endoscopists, the recent development of traction devices and
techniques may facilitate the procedure. The lack of traction during dissection
contributes to the technical difficulty of ESD; therefore, various traction devices and
techniques have been proposed (Figure 8). These devices include the clip-line

method(7!], S-O clipl7, double clips and rubber band traction(?3], and traction wirel74l. To
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date, there have been no head-to-head comparisons of these traction devices, and the
traction method has been selected based on tumor location and preferencel?5l. The clip-
line method is helpful for rectal lesions but not be feasible for colon lesions. For
colonic ESD, endoscopists can use an S-O glip, double clips and rubber band traction, or
traction wire. Without Fction devices, ESD using the pocket creation method is a
special technique that maintains a stable scope position inside the pocket while
sustaining gad traction”677]. This technique starts with an initial small mucosal
incision, the creation of a submucosal pocket under most of the tumor, and then the

completion of opening the pocket in a step-by-step manner.

Closure devices and techniques for complication management

Perforation is the most feared complication of polypectomy. With advances in closure
devices, most perforatic:%after polypectomy can be closed endoscopically, thereby
eliminating the need for surgery, which is associated with morbidity and mortality[78.
Endoscopic closure devices can be classified into through-the-scope clips (TTSC), over-
the-scope clips (OTSC), and suturing devices. Useful modified techniques in TTSC
include the hold-and-drag closure technique using reopenable clips!7l, mucosal incision
method!”], endoloop-assisted clip closurel®], over-the-line clip method®!, and dual-
action clip closurel®l. To date, no RCT has compared these closure techniques after
colorectal polypectomy. Modified techniques in TTSC help close defects larger than the
width of the clips. Therefore, endoscopists should learn these modified techniques,
which are feasible for their centers because they may occasionally be necessary.

The OTSC system is a super-elastic HEOI clip that must be mounted at the end of an
endoscope before deployment. This results in full-thickness closure of the teeth
arranged in a bear-trap shapel”l. The reported successful closure rate for iatrogenic
colon perforation for C is 89%-100%82-85], However, the limitations of OTSC include
lower success rates in the right colon compared with the left side and limited

availability.
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Endoscopic suturing is a promisin ethod for defect closure with a 100% success
rate in a report of 16 patients(®l. The endoscopic suturing device consists of a curved
needle placed on the endoscope tip, a catheter-based suture anchor, and an operating
handle attached to the neck of the instrument channel of the endoscope!87l. Limitations
to the suturing device include the requirement of a double-channel endoscope and
special training in endoscopic suturing to become competent in this technique. In

addition, endoscopic suturing devices are expensive and limited in availability.

CONCLUSION

Recent advancements in EMR, ESD, and EFTR techniques and devices allow curative
therapy of difficult colorectal polyps and prevent unnecessary surgery that carries the
risk of morbidity and mortality. Moreover, these advancements also help endoscopists
cope with feared complications, such as massive intra-procedural bleeding and
perforation. However, proper selection of adjunct endoscopic devices/techniques
according to polyp characteristics and step-by-step training for skill improvement are
critical for successful advanced polypectomies. Based on current evidence, we
summarize the stepwise approach (Figure 9) that might help endoscopists make better

decisions for the treatment of difficult colorectal polyps.

Figure Legends

Figure 1 Basic maneuvers of polypectomy. A: Positioning the polyp at 5-6 o’clock on
the monitor before polypectomy; B: The polyp’s base lying on gravity, this leads to poor
visualization of the resection area; therefore, the patient’s position should be altered; C:
The polyp’s base lying opposite to gravity after changing the patient’s position. This

position change allows polyp stretching and avoids blood pooling on the resected site.
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Figure 2 Endoloop-assisted olypectomy. A: A pedunculated polyp with a thick stalk;
B: Endoloop tightening around the stalk before snaring, the polyp’s color turned deep
purple due to the ischemia; C: No bleeding evidence after the resection.

Figure 3 Endoscopic submucosal dissection with a scissor-type knife for a large
subpedunculated polyp. A: After submucosal injection, a scissor-type knife could be
used to perform mucosal incision; B: The tissue and vessels could be grasped between
two blades and precoagulated before cutting; C: Final cut of the procedure; D: Mucosal

defect after completed endoscopic submucosal dissection.

E
Figure 4 Prophylactic clip application at the stalk before polypectomy. A: A

pedunculated polyp with a thick stalk and large head. There were failed attempts
placing the endoloop due to the large polyp head; B: Clip application before snaring; C:

No bleeding evidence after the resection.

Figure 5 Underwater endoscopic submucosal resection for a polyp involving
appendiceal orifice. A: Endoscopic image showing a 15-mm sessile polyp involving the
appendiceal orifice; B: Magnifying narrow-band image showing a type 1 polyp of the
Japanese Narrow-band Imaging Expert Team classification with open pit pattern. The
most likely diagnosis was sessile serrated lesion; C: Underwater snaring without
submucosal injection; D: Mucosal defect after completed underwater endoscopic
submuc&ﬂ resection.
Figure 6 Endoscopic submucosal dissection for a polyp involving anorectal
junction. A: Endoscopic image showing a 6-cm laterally spreading tumor involving the
dentate line; B: Retroflexed view of the same polyp; C: Hemorrhoidal plexus at the anus

makes the endoscopic submucosal dissection (ESD) challenging with the bleeding risk;

D: Mucosal defect after completed ESD.
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Figure 7 Bleeding during endoscopic submucosal dissection. A: Endoscopic image in
white light imaging showing the bleeding from the large vessels of the polyp; B:
Identification of bleeding sources during polypectomy is easier in the Red Dichromatic
Imaging (RDI) mode. RDI mode also reduces the endoscopists’ psychological stress by

turning the blood color yellow.

Figure 8 Traction device ing endoscopic submucosal dissection. A: Rubber band
traction clip facilitating endoscopic submucosal dissection of a laterally spreading
tumor with submucosal fibrosis; B: Traction force from the device helping during the

submucosal dissection.

Figure 9 Stepwise approach for difficult colorectal polyps.
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7
Table 1 The Japan Narrow-band Imaging Expert Team classificationl®]

Typel Type 2A Type 2B Type 3
Vessel Invisible Regular Variable caliber, Loose vessel
pattern caliber; irregular areas,
regular distribution interruption
distribution of thick
(meshed/spir vessels
al pattern)
Surface Regular dark Regular Irregular Amorphous
pattern or white spots, (tubular/bra  obscure areas
similar to nched/papill
surrounding ary)
normal
mucosa
Suspected Hyperplastic Low grade High grade Deep
pathology polyp/sessile  intramucosal intramucosal submucosal
serrated polyp neoplasia neoplasia/shallo  invasive
w  submucosal cancer

invasive cancer
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Table 2 Characteristics of the difficult colorectal polyps

Size >20 mm

Location Near or involving the appendiceal orifice
Ileocecal valve
Anorectal junction

Behind the fold

Angulated segment
Morphology Pedunculated polyp with thick stalk and large head

Laterally spreading tumor
Submucosal fibrosis or positive non-lifting sign
Special situation Recurrent lesion

Strong colonic peristalsis
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Table 3 Size/Morphology/Site/Access scoring system!°]

Parameter

Rw&

Score

Size

Morphology

Site

Access

<lcm
1.0-1.9 cm
2.0-2.9 cm
3.0-3.9 cm
>4 cm
Pedunculated
Sessile
Flat

Left
Right
Easy
Difficult

wumuw@q.—xwumw.—x

Size/Morphology /Site/ Access (SMSA) grade 1: 4-5 points, grade 2: 6-8 points, grade

3: 9-12 points, grade 4: > 12 points.
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Table 4 Indications for colorectal endoscopic submucosal dissection!1]

0.

Lesions requiring en bloc resection

1

4

Lesions which en bloc resection with EMR is difficult
LST-NG, particularly LST-NG with pseudo-depressed type
Lesions with Vi-type pit pattern
Carcinoma with shallow T1 invasion
Large depressed-type tumor
Large protruded-type lesions suspected to be carcinoma
Mucosal tumors with submucosal fibrosis
Sporadic tumors in conditions of chronic inflammation such as ulcerative
colitis

Local residual or recurrent early carcinomas after endoscopic resection

EMR: Endoscopic mucosal resection; LST-NG: Laterally spreading tumors granular

type.
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