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ABSTRACT

The endoscopic treatment of early gastrointestinal neoplasms 
usually involves the resection of the superficial layers, mucosa and 
submucosa, of the wall. However, in some circumstances, a full-
thickness resection may be necessary. Endoscopic full-thickness 
resection (EFTR) may be an adequate approach in challenging 
lesions such as adenomas or early cancers with severe submucosal 
fibrosis or small sub-epithelial lesions in the lower GI tract. 
Furthermore, this novel technique has the potential to spare surgical 
therapy in a subset of cases. In this paper, we describe our results 
with the full-thickness resection device (FTRD) in three different 
situations. 
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INTRODUCTION

The endoscopic treatment of early gastrointestinal (GI) 
neoplasms usually involves the resection of the mucosa 
and submucosa, preserving the muscularis propria of the 
wall. Endoscopic minimally invasive treatments include 
endoscopic mucosal resection (EMR) and endoscopic sub-
mucosal dissection (ESD). These approaches have demon-
strated to be cost-effective and have been successful in 
avoiding unnecessary surgery for mucosal carcinomas and 
SM1 invasive neoplasms (1,2). However, in some circum-
stances, these types of procedures are particularly compli-
cated. Non-lifting lesions due to submucosal fibrosis or 
those that have been previously sampled are difficult to 
resect even when performing an EMR or an ESD. In fact, 
severe fibrosis is the leading risk factor for the develop-
ment of complications and may interfere with achievement 
of en bloc resections (3). Another indication for EFTR is 
resection of small colonic sub-epithelial tumors (SETs) or 

the acquisition of a full-thickness specimen in patients with 
suspected motility disorders of the lower GI tract such as 
Hirschsprung’s disease (4). 

The main advantage of the procedure performed with 
the full-thickness resection device (FTRD; Ovesco Endos-
copy, Tübingen, Germany) is the ability to easily and 
quickly resect the lesion and close the colon wall defect 
in only two steps: first, grasping the lesion and releasing 
an over-the-scope-clip (OTSC) and, second, resection with 
a snare above the clip. On the other hand, the major lim-
itation of the system is the maximum size of the lesion for 
resection. In fact, the use of the FTRD is not recommended 
for the resection of lesions > 30 mm (4).

Procedure

A transparent cap, with a modified pre-assembled OTSC 
device, is mounted over a standard colonoscope to per-
form the resection (Fig. 1). A monofilament polypectomy 
snare is preloaded onto the tip of the cap. The snare runs 
along the outer surface of the endoscope under a plastic 
sheath. This sheath is fixed onto the cap and pulled over 
the scope shaft after mounting the cap. In order to pro-
ceed with the resection, the endoscope with the mounted 
FTRD is introduced into the colon and the target lesion is 
identified. The grasping forceps are advanced through the 
working channel of the endoscope to grasp the lesion. The 
lesion is pulled into the cap in order to capture a double 
full-thickness layer of the colonic wall. With the lateral 
margins of the lesion, which have been previously marked 
and pulled into the cap, the OTSC is deployed. The pseu-
dopolyp created by the OTSC is then resected using the 
pre-loaded snare while the OTSC secures the integrity of 
the colonic wall (5).
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CASE REPORTS

We report on three cases referred for an EFTR in three 
different situations: a) a recurrent adenoma with non-lift-
ing sign; b) a sub-epithelial granular cell tumor (GCT); and 
c) a 0-IIc + IIa colonic neoplasm with extensive fibrosis 
secondary to tattooing performed in a previous endoscopy, 
considered as unresectable even by ESD. 

All procedures were performed under deep sedation 
with intravenous propofol on demand controlled by the 
endoscopist and the assistant nurse. Blood pressure, elec-
trocardiogram, and oxygen saturation were constantly 
monitored during the procedure. All patients received pro-
phylactic antibiotic therapy with intravenous ceftriaxone 
2 g once a day for three days, starting immediately before 
the procedure. All procedures were performed by the same 
endoscopist (JCMG).

Case 1

A 72-year-old male patient was referred to our Endos-
copy Unit. During a previous colonoscopy, a 0-IIa + IIc 
lesion, 13 mm in size, was found in the ascending colon at 
the same place where a polypectomy had been performed. 
In an attempt to resect the recurrent tumor, a submucosal 
injection was performed showing a partial non-lifting sign. 
In order to avoid iatrogenic perforation, the lesion was 
biopsied and tattooed to refer the patient for surgery. The 
histopathological analysis showed mucosal high grade dys-
plasia. Based on this result, an EFTR with the FTRD system 
was decided upon after a full discussion with the patient 
regarding the potential risks and benefits of the procedure. 
Before the EFTR, the lesion was evaluated using an optical 
magnification colonoscope (EC-590 ZW; Fujifilm, Tokyo, 
Japan). Computerized virtual chromoendoscopy using the 
FICE setting 4 and crystal violet staining was performed. 
The tumor showed a Kudo’s Vi pit-pattern (Fig. 1) in the 
depressed area. Although FICE is not the most adequate 
system to determine the capillary pattern, a Sano’s type IIIA 
vascular network pattern was observed. Hence, the risk of 
deep submucosal invasion was considered to be acceptable 

and the EFTR was performed (Fig. 2A). The analysis of the 
FTRD specimen (2.1 x 1.9 cm in size; size of the neoplasm: 
1.6 x 0.5 cm) showed an intramucosal adenocarcinoma with 
no risk factors for regional lymph node metastasis (Fig. 2B). 
Lateral and vertical margins were tumor free, thus providing 
a R0 curative resection. After a three-day hospital admis-
sion, the patient was discharged without any adverse events.

Case 2

A 40-year-old female patient with a non-contributory 
medical history was referred from another hospital after 

Fig. 1. Paris 0-IIa + IIc neoplasm in the transverse colon. Crystal violet staining showed a Vi Kudo’s pit-pattern in the depressed area. 

Fig. 2. A. Resection site after clip application and full-thickness resection. 
B. The histopathological examination of the resection specimen showed 
intramucosal carcinoma and a curative R0 resection was achieved.
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a colonoscopy revealed one small SET near the cecum 
approximately, 1 cm in size. The histopathological assess-
ment of the biopsy samples showed a GCT. An EFTR with 
the FTRD system was scheduled. The lesion was success-
fully removed en bloc, measuring 2.5 x 2 cm. No granu-
lar cell tissue was seen microscopically at the resection 
margins and malignant transformation was ruled out. No 
bleeding or perforation was observed after the procedure 
and the patient was discharged after three days of hospi-
talization.

Case 3

A 69 year old male patient was referred for an EFTR 
after detecting a Paris 0-IIc + IIa neoplasm in the trans-
verse colon (Fig. 3). The colonoscopy was scheduled after 
a positive fecal immunochemical occult blood test finding 
in the average risk cancer screening program. After tar-
geted chromoendoscopy with 0.4% indigo carmine during 
index colonoscopy, the depressed area was considered to 
contain deep submucosal invasion as the Kudo’s pit-pat-
tern was considered as Vn. The lesion was then biopsied 
and tattooed to refer the patient for surgery. However, the 
histological assessment only showed mucosal high grade 
dysplasia. After a full discussion with the patient, an EFTR 
with the FTRD system was decided upon. The lesion was 
re-evaluated using an optical magnification colonoscope 
(EC-590 ZW; Fujifilm, Tokyo, Japan) before the resection. 
The flat-elevated component of the tumor showed a Sano’s 
IIIA capillary pattern and no definite signs of deep submu-
cosal invasion were observed. The EFTR with the FTRD 
system was therefore performed for diagnostic purposes. 
The evaluation of the histological specimen (2.5 x 2.5 cm; 
size of the neoplasm: 1 x 0.8 cm) showed an intramucosal 

adenocarcinoma and a R0 curative resection was achieved 
after confirming that margins were tumor free and there 
were no risk factors for regional lymph node metastasis. 
No major immediate or delayed bleeding was observed, 
and there was no perforation. Hence, the patient was dis-
charged after a three-day hospital admission.

DISCUSSION

The endoscopic resection of certain types of lesions 
in the colon may be a challenge. Neoplasms that show a 
primary non-lifting sign or with severe fibrosis related to 
previous endoscopic treatments are difficult to resect. In 
such cases, when we try to perform an EMR, the perfora-
tion rate may increase, and achieving an en bloc resection 
is uncommon (6). An ESD is the alternative endoscopic 
treatment. However, when submucosal fibrosis is severe 
the procedure requires high technical skills and is time 
consuming even in experienced hands. The reported per-
foration rate in a recent case series on ESD performed by 
an expert for residual or recurrent colorectal tumors after 
EMR was 3.6% (7). The alternative surgical approach, 
a laparoscopic colectomy, may have a longer procedure 
time, is less cost-effective (8) and harbors higher complica-
tion rates when compared with endoscopic treatments (9). 

The EFTR with the FTRD system is a “first clip and 
cut later” technique. Wall duplication, with serosa-to-se-
rosa apposition, is created when the OTSC is deployed 
after pulling the lesion into the cap. Then, the tissue above 
the clip is resected with the snare. With this approach, the 
defect is safely closed before the resection itself has been 
performed. 

The technique may offer a simpler and less time-con-
suming procedure for the treatment of difficult lesions 
when compared with the alternative treatments. The dura-
tion of the EFTRs in this case series took us no more than 
60 minutes including marking of the lesions, resection and 
re-evaluation of the site.

However, the device has some drawbacks. Firstly, its 
cap, 23 mm long, may limit the endoscopic view and 
maneuverability, especially when passing through sharp 
colonic flexures. Secondly, the diameter of the cap (13 
mm) does not allow the resection of lesions greater than 
40 mm in diameter. In fact, in cases of severe fibrosis or 
inflammation, the size of the lesion may be no more than 
20-25 mm. Thirdly, rigidity of the colonic area where the 
lesion is located might affect resection depth (4). In one 
of our patients, the female with a GCT, a full thickness 
resection could not be obtained and the muscle layer was 
the deepest part of the wall included in the histological 
specimen. Finally, in some lesions with severe fibrosis, 
the histological assessment of the superficial mucosal layer 
may be difficult. This is due to mucosal tears that have 
inadvertently been made with the grasping forceps when 
pulling the lesion into the cap. Thus, superficial foci of Fig. 3. 0-IIc + IIa neoplasm in the transverse colon. A small flat adenoma 

is seen near the tumor, on the left side.
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hemorrhage may appear in the specimen and interfere with 
the pathological evaluation.

Additionally, not only recurrent or residual adenomas 
are indications for an EFTR. As it has been stated with the 
second case of our series, small SETs of the colonic wall 
are another indication for the EFTR since the technique 
helps to prevent unnecessary surgery for these patients. 
In the specific case of GCTs, they are rare SETs in the 
gastrointestinal tract, mostly asymptomatic and clinically 
irrelevant. However, 1-3% of them have malignant poten-
tial. The problem lies in the lack of specificity of the EUS 
or biopsy samples in distinguishing benign GCTs from 
malignant lesions. In this context, endoscopic resection 
with EMR and ESD has been described for GCTs less than 
2 cm (10). Our choice in this patient was an EFTR with 
the FTRD, because it is a simpler technique and obtains 
deeper resections preventing perforation when muscle lay-
er involvement cannot be ruled out.

In conclusion, the novel FTRD is a valuable and effi-
cient tool to achieve a colonic full-thickness resection. 
Recurrent colorectal neoplasms related to previous endo-
scopic treatments, lesions with a non-lifting sign, SETs 
and when only shallow submucosal invasion is suspected 
as a diagnostic tool with curative potential are just some 
applications. As with other advanced endoscopic treat-
ments (e.g., ESD), a thorough evaluation of the lesions 
before resection remains of paramount importance. Thus, 
tumors predicted to have deep submucosal invasion by 
magnification chromoendoscopy are not eligible for EFTR. 
Future research is needed to further investigate the clinical 
use and applicability of the device. 
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