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Abstract

Background Introduction of the full-thickness resection device (FTRD) has allowed endoscopic resection of difficult lesions
such as those with deep wall origin/infiltration or those located in difficult anatomic locations. The aim of this study is to
assess the outcomes of the FTRD among its early users in the USA.

Methods Patients who underwent endoscopic full-thickness resection (EFTR) for lower gastrointestinal tract lesions using
the FTRD at 26 US tertiary care centers between 10/2017 and 12/2018 were included. Primary outcome was RO resection
rate. Secondary outcomes included rate of technical success (en bloc resection), achievement of histologic full-thickness
resection (FTR), and adverse events (AE).

Results A total of 95 patients (mean age 65.5 +12.6 year, 38.9% F) were included. The most common indication, for use
of FTRD, was resection of difficult adenomas (non-lifting, recurrent, residual, or involving appendiceal orifice/diverticular
opening) (66.3%), followed by adenocarcinomas (22.1%), and subepithelial tumors (SET) (11.6%). Lesions were located in
the proximal colon (61.1%), distal colon (18.9%), or rectum (20%). Mean lesion diameter was 15.5+6.4 mm and 61.1% had
a prior resection attempt. The mean total procedure time was 59.7 +31.8 min. RO resection was achieved in 82.7% while
technical success was achieved in 84.2%. Histologically FTR was demonstrated in 88.1% of patients. There were five clinical
AE (5.3%) with 2 (2.1%) requiring surgical intervention.

Conclusions Results from this first US multicenter study suggest that EFTR with the FTRD is a technically feasible, safe,
and effective technique for resecting difficult colonic lesions.
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neoplasms [1-4]. A major challenge for these techniques is
the “non-lifting” lesion, in which the mucosal layer cannot
be separated from the muscularis propria. This can occur
when submucosal scarring develops after previous biopsy,
attempted resection, or when carcinoma is present. When
separation does not occur, performing ESD and EMR is
associated with a higher risk of perforation [5, 6]. These
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techniques are also challenging when lesions are located in
difficult anatomic locations, such as within a diverticulum
or the appendiceal orifice. As a result, it is not infrequent for
polyps that are non-lifting or in difficult anatomic locations
to be referred for surgical resection [7-9].

More recently, a minimally invasive approach for resect-
ing colorectal lesions has been introduced with the potential
of filling the gap between endoscopic and surgical resection
techniques. This method may have particular indications for
“difficult-to-resect” lesions and in patients who are not con-
sidered surgical candidates [10, 11]. It involves performing
endoscopic full-thickness resection (EFTR) using a modi-
fied over-the-scope-clip (OTSC), FTRD® (Full Thickness
Resection Device; Ovesco Endoscopy, Tiibingen, Germany).

In addition to the multiple case series and retrospective
studies showing positive initial results [12-21], the first mul-
ticenter prospective study was recently published by Schmidt
et al. [15] and showed that the FTRD device had 89.5% tech-
nical efficacy and RO resection rate of 76.9% [15]. Although
initial studies have been promising, the outcome results of
FTRD in the literature remain scarce. In the current study,
we report the first multicenter study on FTRD for resecting
colorectal lesions in the USA

Materials and methods

This was a multicenter retrospective study on the use of the
FTRD for colorectal lesions. Data were collected from 26
tertiary care centers in the USA from 10/2017 to 1/2019.
The study was approved by the Institutional Review Board
at all participating centers. Inclusion criteria were the use
of FTRD to perform FTR of colorectal lesions that were
deemed impossible or difficult to resect with conventional
endoscopic methods. The indications were grouped into
three main categories: difficult adenomas, adenocarcinomas,
and subepithelial tumors (SET).

Difficult adenomas consisted of colorectal adenoma-
tous lesions deemed difficult or impossible to resect using
other endoscopic techniques. They constituted non-lifting
polyps, recurrent or residual lesions, or lesions in difficult
anatomic locations, such as within a diverticulum or involv-
ing the appendiceal orifice. The adenocarcinoma category
included lesions that were previously biopsied and proven to
be carcinomas, or lesions suspected to be carcinoma in situ.
SET included suspected as well as confirmed tumors. The
included cases in this study have not been used in previous
abstracts or published studies.

EFTR technique

The FTRD consists of a transparent elongated cap with
a modified OTSC and an integrated snare. The device is

designed to perform single-step, non-exposure resection
such that the tissue is cut above the clipping level avoiding
the exposure of peritoneal cavity to colonic contents.

The type of sedation used varied between the centers.
Carbon dioxide was used for insufflation of the colonic
lumen. The use of antibiotic prophylaxis varied between
the centers. All endoscopists have had previous experience
with OTSC clip system and received dedicated training on
the proper use of the FTRD device.

The first step of the EFTR procedure is marking around
the target lesion using either FTRD marking probe, included
with the kit, argon plasma coagulation probe, or a snare tip.
The endoscope is then removed and the FTRD is mounted
on the endoscope. The FTRD-fitted colonoscope is then
advanced to the target lesion. The lesion is slowly and
progressively pulled into the cap using an included tissue
grasper inserted through the working channel. Traction is
applied until all the marks of the lesion margin are visible
within the transparent cap. The OTSC is then deployed
by turning the deployment handle. Immediately after clip
deployment, the snare is slowly closed on the captured tis-
sue, and snare cautery is applied using Endocut™ setting
settings (effect 3, ERBE) while continuing to close the snare.
The resected specimen is removed along with the colono-
scope. The FTRD is then detached, and the colonoscope
is reinserted to the site of resection to carefully examine
for signs of perforation, bleeding, or incomplete resection
(Fig. 1) (Video 1). Hospital admission post-procedure was
at the discretion of the endoscopist.

Histologic evaluation

Resected specimens were pinned out and fixed in formalin.
Pathology reports used the Vienna staging system for epi-
thelial neoplasms of the GI tract [22]. Details about post-
resection specimen size, margins, and specific criteria for
malignant polyps were provided.

Follow-up

Clinical follow-ups, which included either clinic visits or
phone-call meetings, were completed in the majority of the
patients with their main aim being assessment for post-pro-
cedure adverse events. Post-procedure colonoscopy follow-
ups were not available for all patients.

Study endpoints

The primary outcome of the study was the rate of achiev-
ing RO margin resection, defined as negative lateral and
deep margins on post-resection histopathologic evalua-
tion. Secondary outcomes included the following: (1) rate
of technical success, defined as the ability to reach the
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Fig. 1 Endoscopic full-thickness resection of 8 mm non-lifting,
residual polyp at the ileocecal valve in 70-year-old female. A Ini-
tially, a pediatric colonoscope was advanced to the ileocecal valve
for examining the lesion. B, C Using the FTRD marking probe and
soft coagulation current, the margins of the polyp were marked. D, E
The pediatric colonoscope was removed and replaced with an adult
colonoscope fitted with the FTRD system and advanced back to the

target lesion with FTRD mounted scope, grasp and pull
the lesion into the cap, successfully deploy the clip and
complete en bloc resection of the lesion; (2) histologic
confirmation of full-thickness resection (FTR), defined as
resection including muscularis propria, with or without
serosa; (3) rate of adverse events; (4) procedure time, (5)
need for surgical intervention; and (6) post-procedure fol-
low-up clinical and colonoscopy findings. Adverse events
were defined as either technical adverse events such as
failure to deploy OTSC, snare malfunction, and iatrogenic
stricture as well as clinical adverse events such as bleed-
ing, colorectal wall trauma, appendicitis, perforation/leak,
and post-polypectomy syndrome.

Statistical analysis

Descriptive statistics were expressed as mean, median,
mode, SD, and range. x2 test or Pearson correlation and
Fisher’s (T-test) exact test was used to compare qualitative
data. Independent T-test was used to test the correlation
of continuous variables with the outcomes. SPSS (SPSS

@ Springer

location of the lesion. Using the FTRD grasper, the polyp was care-
fully grasped and pulled into the transparent cap using rotation and
minimal suctioning in alternation until the markings around the polyp
could be clearly seen within the cap. The OTSC was then deployed
followed by carefully tightening the snare and resecting the lesion
using EndoCut Q current (F). Endoscopic view of the resection site
and the OTSC following EFTR

Statistics for Windows, version 17.0 SPSS Inc., Chicago
IL) software was used.

Results

A total of 95 patients (mean age was 65.5 +12.6 year, 38.9%
Females) underwent EFTR of colorectal lesions using the
FTRD® during the study period (Table 1).

Characteristics of lesions referred for FTRD

Patients were referred for the resection of three main cat-
egories of lesions (Fig. 2). The most common indication
was the difficult-to-resect adenomas (n =63, 66.3%), fol-
lowed by adenocarcinomas (n=21, 22.1%) and subepithelial
tumors (n=11, 11.6%). Eleven lesions involved the appen-
diceal orifice and 1 involved a diverticulum. More than half
(61.1%) of the lesions were in the proximal colon, with the
remaining 18.9% and 20% in the distal colon and rectum,
respectively. The largest measured diameter of the lesions
as estimated by the endoscopist prior resection ranged from
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baseline characteristics
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Variable Value
Total patients, n 95
Total number of centers, n 26

Age, mean (SD); (range)
Sex
Male, n (%)
Female, n (%)
ASA classification, mode
Charlson index, mode; median
Patients with at least one medical comorbidity, n (%)
Use of antithrombotic
None, n (%)
Only aspirin, n (%)
Other, n (%)
Use of steroids, n (%)
Use of immunosuppressant, n (%)
Location of the lesion
Cecum, n (%)
Ascending colon, n (%)
Hepatic flexure, n (%)
Transverse colon, n (%)
Splenic flexure, n (%)
Descending colon, n (%)
Sigmoid, n (%)
Rectum, n (%)
Lesion involving opening of
Diverticulum, n (%)
Appendiceal orifice, n (%)

Distance from dentate line for rectal lesions, mean (SD); (range) cm

Lesion’s layer of origin
Epithelial
Subepithelial
Muscularis Propria

Largest measured diameter of the lesion, mean (SD); (range) mm

Paris classification
Ip, n (%)
Is, n (%)
Ila, n (%)
1Ib, n (%)
Ilc, n (%)
Other, n (%)
Indication; n (%)
Treatment naive lesion
Adenoma
Adenocarcinoma (suspected)
Neuroendocrine tumor
Mesenchymal neoplasm (e.g., GIST)
Prior resection attempted:
Recurrent or residual adenoma
Non-lifting adenoma
Recurrent or residual adenocarcinoma

Recurrent or residual neuroendocrine tumor

65.5 (12.57); (21-86)

58 (61.1%)
37 (38.9%)
2

0;1

45 (47.4%)

65 (68.4%)
21 (22.1%)
9 (9.5%)
5(5.3%)
2 (2.1%)

19 (20%)
19 (20%)
4 (4.2%)
13 (13.7%)
3(3.2%)
4 (4.2%)
14 (14.7%)
19 (20%)

1(1.1%)
11 (11.6%)
7.8 (4.4); (1-15)

77 (81.1%)

13 (13.7%)
5(5.3%)

15.5 (6.4); (3-30)

2(2.5%)
34 (42.5%)
17 (21.3%)
8 (10%)
11 (13.8%)
8 (10%)

16 (16.8%)
11 (11.6%)
1(1.1%)
3 (3.2%)

29 (30.5%)
18 (18.9%)
10 (10.5%)
6 (6.3%)
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Table 1 (continued)

Variable Value
Recurrent or residual mesenchymal neoplasm 1 (1%)
Previous lesion Tx
No intervention, n (%) 18 (19.1%)
Biopsy, n (%) 18 (19.1%)
Resection attempt n (%)
Hot snare 17 (18.1%)
EMR 37 (39.4%)
ESD 2(2.1)
Other 22.1%)
Results of previous lesion Tx
Failed attempt or resection with macroscopic residual Lesion, n (%) 42 (60.9%)
Complete prior resection with positive microscopic margins, n (%) 14 (20.3%)
Complete prior resection with recurrence, n (%) 6 (8.7%)
Other, n (%) 7 (10.1%)
Non-lifting sign
Not-tried, n (%) 42 (44.2%)
Negative, n (%) 5(5.3%)
Positive (partially or completely not lifted), n (%) 38 (40%)

procedure (n=95)

|

|

Indications for EFTR

[

|

Difficult adenoma
(n=63) ‘

Adenocarcinoma
(n=21)

Subepithelial Tumor
‘ (n=11)

Treatment naive adenoma |
(includes lesions in
anatomically difficult locations)
(n=16)

Recurrent or residual adenoma
(n=29)

Treatment naive
adenocarcinoma
(suspected) (n=11)

Recurrent or residual |
adenocarcinoma (n=10)

neuroendocrine (n=1)
mesenchymal neoplasm (GIST) (n=3)

recurrent or residual neuroendocrine
tumor (n=6)
|

lifting sign (n=18)

Adenoma with positive non- |

recurrent or residual mesenchymal
neoplasm (n=1)

Fig.2 The following flow chart shows the categories as well as the subcategories of the lesions that were initially referred for endoscopic full-

thickness resection using FTRD

3 to 28 mm with a mean of 15.5+ 6.4 mm. The majority
(81%) had either prior intervention: biopsy (n=18) and
prior resection attempts (n=>58), with the most common
method (39.4%) being EMR. The most common result of
the prior intervention attempts was macroscopic residual
lesion post-resection.

@ Springer

EFTR procedures and clinical outcomes

EFTR was performed predominantly under propofol seda-
tion (69.9%), and the majority of the patients (66.3%) did
not receive prophylactic antibiotics. The mean total proce-
dure time was 59.7 +31.8 min. Maximum resected diam-
eter and depth had a median of 20+7 mm and 5+4.7 mm,
respectively (Table 2). Technical success was achieved in 80
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Table 2 Endoscopic full-thickness resection procedural details

Variable Result
Sedation
Conscious sedation, n (%) 7 (7.5%)
Propofol, n (%) 65 (69.9%)
General anesthesia, n (%) 21 (22.6%)
Prophylactic antibiotics use
None, 1 (%) 63 (66.3%)
Single dose pre-procedure, n (%) 20 (21.1%)
Pre- and post-procedure, n (%) 7 (7.4%)
Post-procedure, n (%) 5(5.3%)
Time: (min)
Total, mean (SD) 59.7 (31.8)
FTRD insertion toward the lesion site, mean (SD) 12.6 (16.3)
Lesion resection with FTRD, mean (SD) 9.2 (10.9)
Post-resection lesion measurements: (mm)
Largest diameter, median (SD) 20 (7)
Maximum depth, median (SD) 5@4.7)
Pathology results: n (%)
Adenoma (tubular, tubulovillus, villous, sessile ser- 46 (49.5%)
rated)
Adenoma with high-grade dysplasia 5 (5.4%)
Adenocarcinoma 18 (19.4%)
Scar tissue/fibrosis 10 (10.8%)
GIST 1(1.1%)
Mesenchymal neoplasm other than GIST (including 1(1.1%)
lipoma, leiomyoma)
Neuroendocrine/carcinoid 4 (4.3%)
Hyperplastic polyp 1(1.1%)
Normal tissue 3(3.2%)
Unspecified benign 6 (6.3%)
Additional intervention post-FTR
No, n (%) 85 (89.5%)
Hot snare resection, n (%) 6 (6.3%)
Cold/hot forcep avulsion, n (%) 1(1.1%)
Surgical resection, n (%) 3(3.2%)
Post-procedure hospital stay (days), mean (SD), (mode) 0.4 (1.3),0
Discharged the same day, n (%) 71 (76.3%)
Post-procedure follow-up, n (%)
Clinical 71 (74.7%)
Time post-procedure time (days), mean (SD) 61.7 (82.3)
Endoscopic 20 21%)
Time post-procedure time (days), mean (SD) 114.4 (59)

patients (84.2%), with the most common reason for techni-
cal failure being incomplete lesion resection (n=9, 9.5%),
followed by the inability to deploy the clip due to lesion
characteristics (n=4, 4.2%), or failure to advance the FTRD
mounted endoscope to the lesion (n=2, 2.1%). Technical
failure attributed to mechanical failure of the device was
reported in 4 patients (4.2%): 3 related to the integrated

snare resulting in partial lesion resection and 1 clip related
resulting in perforation (Supplementary Table 1). Ten out
of the 15 patients who had failed EFTR attempt underwent
either same session hot snare resection (n=06), forceps avul-
sion (n=1), or surgical resection (n=3). The majority of
patients (76.3%) were discharged following the procedure.
The mean hospital stay was 0.4 + 1.3 days.

Histologic outcomes

Adenoma was the most common lesion histology (n =51,
53.7%). Of these, histology was 24 tubular, 15 tubulovillous,
6 sessile serrated, 5 adenoma with high-grade dysplasia, and
1 villous. Adenocarcinoma was present in 18 (19%), fol-
lowed by 6 subepithelial tumors (6.3%), which included 4
neuroendocrine/carcinoid, 1 gastrointestinal stromal tumor
(GIST), and 1 lipoma. The remaining 20 (12%) were found
to be non-neoplastic lesions including scar tissue/fibrosis
(10), normal tissue (3), hyperplastic polyp (1), and 6 lesions
were categorized as “unspecified non-neoplastic” lesions
(Fig. 3). RO histologic margin was achieved in 62 out of
the 75 confirmed neoplastic lesions, giving an overall rate
of 82.7%. The variable, histologic confirmation of FTR,
defined as having the three colonic wall layers with or with-
out the serosa, was available for 42 out of the total 80 cases
that underwent successful EFTR, and it was achieved in 37
out of these 42 (88.1%).

Subgroup analysis

Based on pathology, lesions were grouped into three main
categories: difficult adenomas, adenocarcinoma, and subepi-
thelial tumors (Fig. 4).

Difficult adenomas

Initially, 63 patients were referred for EFTR for the resec-
tion of difficult adenomas. Post-resection pathology revealed
that 51 patients had adenomatous lesions. The remainder of
lesions were reclassified as either adenocarcinoma (n=2) or
benign non-neoplastic tissue (n = 10). Technical success was
achieved in 41/51 (80.4%), resected lesions with RO histol-
ogy margin in 40/51 (78.4%), and histologically confirmed
FTR in 15/20 (75%).

Adenocarcinomas

Eighteen out of the initial 21 referred lesions were con-
firmed to be adenocarcinomas, two of which were initially
thought to be “difficult adenoma.” The remaining were
reclassified as benign lesions. Adenocarcinomas had a
mean size of 15.5 mm, ranging from 7 to 25 mm. Technical
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Fig. 3 Classification of colonic lesions based on post-resection pathology results

Fig.4 Subgroup analysis

120% - ——
1100%100%

100% R
80%
80%
60%
40%

20%

0%
Technical Success

m Difficult Adenoma (n=51)

success was achieved in 18/18 (100%) cases, RO resection
was achieved in 16/18 (88.9%) cases, and histologically
confirmed FTR was achieved in 12/14 (85.7%) cases. Two
patients who did not achieve RO margin were referred for
surgical resection after EFTR, and post-surgical histo-
pathologic evaluation revealed that one had evidence of
deep submucosal infiltration (> 1000 pm) with lymphovas-
cular invasion and was subsequently referred for oncologic
management. The second patient had a curative surgical
resection as there was no evidence of lymphovascular

@ Springer

Sub-category Analysis

100%

88809
- 78% | : .

Histologic FTR

RO Resection

® Adenocarcinoma (n=18)  ® Sub-epithelial Tumor (n=6)

invasion. Post-EFTR histopathologic evaluation of the
16 adenocarcinomas that were resected with RO margins
revealed no high-risk histologic features and no or only
superficial (< 1000 um) submucosal invasion thus result-
ing in curative rate 88.9%.

Subepithelial tumors

There were six confirmed subepithelial tumors. Four were
neuroendocrine/carcinoid tumors, and two mesenchymal
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neoplasms with 1 GIST and 1 lipoma. Technical success
and RO resection were achieved in 6/6 (100%) cases.

Multivariable analysis

Technical success was more likely to be achieved with ade-
nocarcinomas and subepithelial tumors as compared to dif-
ficult adenomas (p =0.02). Lesions with no prior interven-
tions, biopsy, or resection attempt were more likely to have
technically successful EFTR and histologic FTR (p value
0.003 and 0.04, respectively). When post-resection lesion
sizes were categorized into two groups: <20 mm (n=>54)
and > 20 mm (n=41), there was a non-significant correla-
tion of technical failure and non-RO histology margin with
lesions measured size >20 mm.

Technical and clinical adverse events

There were five (5.3%) reported clinical adverse events.
Based on the lexicon for severity classification for endo-
scopic procedures [23], three out of the five adverse events
were classified as mild (3.6%). One of these cases included
immediate mild bleeding in a patient being bridged with
heparin, which was managed conservatively with thermal
coagulation. The other two mild adverse events included
one immediate and one delayed iatrogenic luminal stricture.
There were two severe adverse events (2.1%), both requiring
surgical intervention: one intra-procedural perforation and
one case of appendicitis 10 days post-procedure. No sig-
nificant association was found between any of the collected
variables and adverse event occurrence. The two reported
cases of immediate and delayed luminal stricture post-
EFTR were followed clinically with no symptoms reported
by either patient. This lack of symptoms was in the setting
of a 60% reduction in luminal diameter for the case with an
immediate procedural stricture.

The one case of immediate perforation occurred dur-
ing attempted resection of a recurrent adenoma involving
the appendiceal orifice that was previously resected with a
hot snare. There was a technical failure of clip deployment,
resulting in a perforation. The patient was managed surgi-
cally and fully recovered. Despite 3 days of post-procedural
oral antibiotics, one patient developed appendicitis 10 days
post-resection of a cecal adenomatous lesion that involved
the appendiceal orifice.

There were four (4.2%) instances of mechanical/operator
failure of the device. In three cases, there was a problem
with the integrated snare resulting in an incomplete resec-
tion with a macroscopic residual lesion. Additional hot snare
resection was performed in two of these cases, and forceps
avulsion in the third. There was one failure related to the clip
deployment which resulted in a perforation (Supplementary
Table 2).

Follow-up

During a mean follow-up of 61.7 +82.3 days, no other
late-onset adverse events were reported. One patient was
deceased at the time of scheduled clinical follow-up due to
medical comorbidity. Only 20/95 patients underwent follow-
up colonoscopies at a mean of 114.4+59 days post-proce-
dure. The spontaneous detachment of the clip was noted in
14 out of the 20 patients. Two patients had macroscopic and
histologic evidence of residual/recurrent adenomatous tis-
sue. Both cases were difficult adenomas and had technically
successful EFTR with RO resection. Hot snare resection was
performed successfully for the two cases and both patients
were scheduled for further follow-up colonoscopy.

Discussion

In general, EFTR technique has evolved from exposed
EFTR approach, which involves tumor resection initially
followed by the closure of the wall defect, to non-exposed
EFTR approach, where a serosa-to-serosa apposition is
created prior to resection,. Two devices are currently avail-
able to perform non-exposed EFTR, endoscopic plication
with suturing devices GERDx™ (G-SURG GmbH, Seeon-
Seebruck, Germany), and FTRD (Full Thickness Resection
Device; Ovesco Endoscopy, Tiibingen, Germany). Literature
comparing the different approaches of EFTR is scarce and
limited to a few retrospective studies, revealing no superior-
ity of any approach [24].

The purpose of this study was to provide a review of the
indications, outcomes, efficacy, and safety of the FTRD
among early users in the USA. In our cohort, the most com-
mon indication for EFTR with FTRD was resection of recur-
rent or residual adenomas, with the most common method
of previous resection attempt being EMR. Several studies
[25-27] have demonstrated a significant rate of incomplete
resection and a higher risk of perforation with EMR and
ESD for recurrent or residual lesions, which is essentially
attributed to the presence of submucosal fibrosis. FTRD is
less technically challenging than ESD and as such has the
potential for more widespread use among endoscopists. Prior
to the introduction of FTRD, adenomas located within or
involving the appendiceal orifice or a diverticulum were
resected surgically, as using endoscopic methods is either
not possible or associated with a higher risk of perforation
[28]. As previously shown in a prospective observational
study [29], FTRD can safely resect such lesions, eliminat-
ing the need for surgery. However, the use of FTRD for
lesions involving the appendiceal orifice can lead to acute
appendicitis. Previous studies reported that EFTR resection
for adenomas involving the appendix was associated with a
10% risk of appendicitis [14, 15]. In our cohort, one out of
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the 11 (9%) cecal lesions with appendiceal orifice involve-
ment developed appendicitis and had a subsequent surgical
intervention.

Adenocarcinoma resection was the second most com-
mon indication for EFTR in our cohort. It is important to
acknowledge that for high-risk carcinoma, surgical resec-
tion remains the preferred treatment option as it allows cura-
tive and complete resection of colonic segments in addition
to lymph nodes that may harbor cancer [4, 30]. However,
FTRD can be a less invasive method of resecting low-risk
adenocarcinomas [13], particularly among patients who
are considered high-risk for surgery. In the only prospec-
tive study to date, the RO resection was achieved in 21/29
(72.4%) cases; however, the curative resection, meaning RO
histologic margin as well as having low-risk histology and
with no or only superficial submucosal invasion (< 1000 pm)
on post-EFTR histology, was achieved only in 13/29 (45%)
cases [15]. Although in our cohort, the rate of RO resection
for adenocarcinoma was 89%, the sample size is limited. A
recent multicenter study that was aimed to further clarify the
role of EFTR in malignant colorectal lesions [31] reported
RO resection for 112 of 156 histologically confirmed ade-
nocarcinoma (71.8%) with a curative rate of 66%. Another
important finding was that 99.3% of the resected lesions
were properly evaluated for high-risk features, thus iden-
tifying the lesions that require further surgical intervention
and highlighting an important feature of EFTR [32]. Further
prospective trials comparing EFTR vs. surgical resection of
low-risk adenocarcinoma are required.

The effectiveness of achieving a full-thickness resection
using FTRD depends on the ability to incorporate the entire
lesion within the device cap, which requires a firm grasp of
the tissue to sufficiently pull/retract the lesion. We postulate
that two factors can contribute to technical failure: the size
of the lesion and the mobility of the wall. Wall mobility
impacts the degree of traction generated by pulling on the
tissue, which in turn might be influenced by the location in
the GI tract and to a higher degree, the presence of fibrosis.
In this regard, the majority of the resected lesions (81%) in
our cohort had a prior intervention. Nonetheless, the overall
technical success and RO resection rates were 84.2% and
82.7%, respectively. Although difficult adenoma resection
was possibly correlated with a lower rate of technical suc-
cess and RO resection, the outcomes were promising. The
total rate of clinical adverse events in our sample was 5.3%
with only 2 (2.1%) severe requiring surgical intervention.
This is similar to data reported by Schmidt et al. [15] with
a 9.9% rate of adverse events with 2.2% requiring surgi-
cal intervention. We reported 4 cases of mechanical failure
resulting in incomplete resection and perforation. Assess-
ing the causality whether they occurred due to device or
operator failure was not feasible. However, it is important
to note that clip misdeployment can result in perforation.

@ Springer

Therefore, it is highly recommended for the endoscopist to
undergo proper preclinical training for the proper and safe
use of FTRD. This is the first US multicenter study exam-
ining the efficacy and safety of endoscopic full-thickness
resection using the FTRD. The study was a retrospective
chart review with a limited sample size; therefore, there were
limitations in terms of assessing correlations and presenting
long-term outcomes in terms of both safety and efficacy.
Another limitation is that we were unable to provide com-
plete data on the recurrence rate due to the limited follow-up
colonoscopy results. This was greatly due to the preference
of endoscopists not to commit patients who had technically
successful resection with RO histologic margin EFTRs of
benign lesions for a follow-up colonoscopy. Determining the
rate of recurrence, in particular for SETs and adenocarcino-
mas, is of great clinical relevance and should be addressed
in future prospective trials.

Histologic confirmation of full-thickness resection was
not reported in more than half of the cases. This may be due
to the unfamiliarity of the pathologists on the nature of the
resection, thus commenting on whether full-thickness resec-
tion is achieved or not was not part of the standard histopa-
thology report of the endoscopically resected specimens.

Outcomes from this first US multicenter FTRD experi-
ence for resecting lesions in the lower GI tract demonstrated
satisfactory technical success, safety, and RO resection rates.
It is well-suited to the management of “difficult adenomas”
and appropriately sized subepithelial tumors. It is still pre-
mature to recommend endoscopic full-thickness resection
using FTRD for low-risk adenocarcinomas, which requires
further studies. However, FTRD can be considered a rea-
sonable option for patients who are not surgical candidates.
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