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Abstract
Background Endoscopic techniques allow resections of deep submucosal invasion rectal carcinoma, but mostly are fac-
ing issues such as costs, follow-up care or size limit. Our aim was to design a new endoscopic technique, which retains the 
advantages over surgical resections while eliminating the disadvantages mentioned above.
Patients and methods We propose a technique for the resection of the superficial rectal tumours, with highly suspicious 
deep submucosal invasion. It combines steps of endoscopic submucosal dissection, muscular resection and edge-to-edge 
suture of the muscular layers, finally performing the equivalent of a “transanal endoscopic microsurgery” with a flexible 
colonoscope (F-TEM).
Results A 60-year-old patient was referred to our unit, following the discovery of a 15 mm distal rectum adenocarcinoma. 
The computed tomography and the endoscopic ultrasound examination revealed a T1 tumour, without secondary lesions. 
Considering that the initial endoscopic evaluation highlighted a depressed central part of the lesion, with several avascular 
zones, an F-TEM was performed, without severe complication. The histopathological examination revealed negative resec-
tion margins, without risk factors for lymph node metastasis, no adjuvant therapy being proposed.
Conclusion F-TEM allows endoscopic resection of highly suspicious deep submucosal invasion T1 rectal carcinoma and it 
proves to be a feasible alternative to surgical resection or other endoscopic treatments as endoscopic submucosal dissection 
or intermuscular dissection.
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Adoption of national population-based screening programs 
and the rapid progress in endoscopic techniques have led to 
the increased detection of superficial colorectal neoplasms 
(including precancerous lesions and early cancer) [1]. Fur-
thermore, colorectal lesions could be evaluated and resected 
by endoscopic techniques, such as endoscopic mucosal 
resection or endoscopic submucosal dissection (ESD) [2]. 

A free vertical margin is an important histological criteria to 
assess that the endoscopic resection is R0 [1]. The main con-
cern of these classic techniques appears in the patients with 
deep submucosal invasion colorectal carcinoma (T1 sm2 or 
sm3), 10 to 50% of them having lymph node metastasis, 
according to the presence of histological high-risk features 
such as lymphovascular invasion, high-grade tumor budding, 
undifferentiated (grade 3) cancer or vertical margin invasion 
[1, 3]. Theoretically, in these cases, a subsequent colonic/
colorectal resection with lymph node dissection is necessary 
or, particularly for rectal lesions, a chemoradiotherapy [3, 4].

In order to maximize the chances for a histologically 
complete resection (R0), even in cases of submucosal inva-
sion, new endoscopic techniques came out—full-thickness 
resection device (FTRD), mixed ESD-FTRD or endoscopic 
intermuscular dissection (EID) [2, 5]. These new techniques 
have been developed as alternatives for rectal surgery and 
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its possible burden, as surgical complications (rate between 
12.6 and 13.5%), general severe complications (rate of 8.3 to 
9.5%) and a postoperative mortality rate of 1.7% to 2.5% [6]. 
On the other hand, rectal surgery is associated with urinary, 
sexual, and defecatory dysfunctions associated with altera-
tion of quality of life [7]. Some issues are related to these 
new techniques, such as costs, follow-up or size limit for 
FTRD, respectively technical challenge to perform a com-
plete resection with the EID technique [2, 5].

Our aim was to delineate a new endoscopic technique, 
similar to Transanal Endoscopic Microsurgery (TEM), 
which could serve as alternative for the endoscopic treat-
ment of the suspicious deep submucosal invasion T1 rectal 
carcinoma, eliminating the disadvantages mentioned above.

Materials and methods

We propose a new technique for the resection of the superfi-
cial rectal tumours, with highly suspicious deep submucosal 
invasion. It combines steps of ESD, muscular resection and 
edge-to-edge suture of the muscular layers, finally perform-
ing the equivalent of a “transanal endoscopic microsurgery” 
with a flexible endoscope (F-TEM).

More precisely, the resection starts with standard ESD 
steps (Fig. 1, panel A)—marking the margins in soft coagu-
lation mode (50 W), submucosal injection of fructose-glyc-
erin solution, mucosal circumferential incision with Endocut 
mode (ERBE electrosurgical generator; ERBE Elektromedi-
zin GmbH, Tübingen, Germany), trimming of the submu-
cosa. Then, the lesion is suspended from the lateral sides, 
using two clips and one rubber band (standard orthodontic 
rubber band) for each side, exerting a continuous traction 
of the specimen, which allows a better exposure of the deep 
layers and to complete the resection of the lesion inside the 

colonic lumen (Fig. 1, panel B). The ESD is continued until 
the area suspected for deep submucosal invasion is reached. 
From this point, the procedure continues with the incision 
of the muscular layer using a TriangleTipKnife J (Olympus, 
Tokyo, Japan) (Fig. 1, panel C). Starting from the distal pole 
of the tumour, a direct and entire resection of the muscularis 
propria is realized, including both circular and longitudinal 
muscular layers, without an intermuscular dissection, until 
the lesion in completely extracted. During the total muscu-
lar section, the rubber band-clips system keeps the resected 
tumour inside the colonic lumen and it allows to complete 
the resection on the serosal side of the tumour, without the 
risk of migration of the specimen outside the rectum, in the 
mesorectum, neither the risk of implantation of cancerous 
cells in the mesorectum.

The final step consists in an edge-to-edge suture of the 
incised muscular layers, using clips. The resected lesion is 
retrieved with an endoscopic loop (Captiflex, Boston, USA) 
and detached from the rectal mucosa (Fig. 1, panel D).

This study was approved by our local institutional review 
board, the Ethical Review Committee for publications of 
the Cochin University Hospital. The written consent of the 
patient was obtained before the procedure.

The procedure was performed by an endoscopist with 
more than ten years of experience with endoscopic dissec-
tion and myotomy techniques (ESD and per oral endoscopic 
myotomy).

Results

A 60-year-old woman, without severe comorbidities, was 
referred to our Gastroenterology Unit following the discov-
ery of a 15 mm distal rectum adenocarcinoma. Previously, 
the patient underwent an abdominal, pelvic and thoracic 

Fig. 1  A Starting the resection using the classic steps of endoscopic 
submucosal dissection. B Suspension of the lesion from lateral sides 
using two clips and one rubber band for each side, allowing to com-
plete the resection of the lesion and maintaining the resected speci-

men inside the colonic lumen. C Incision of the muscular layer from 
the area suspected of deep submucosal lesion. D End of resection and 
edge-to-edge suture of incised muscular layers with endoscopic clips
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computed tomography (CT-TAP), no other suspect lesion 
being detected, and an endoscopic ultrasound examination, 
showing submucosal invasion (T1). An initial endoscopic 
examination reveals a 15 mm, superficial, elevated lesion, 
with a slightly depressed central part (0-IIa + IIc Paris 
classification [8]) (Video 1) (Fig. 2, panel A). The virtual 
chromoendoscopy shows a heterogeneous aspect of the 
central part, irregular capillary network and several avas-
cular zones (IIIB Sano classification [9]) (Fig. 2, panel B).

Taking into account the endoscopic criteria for deep 
submucosal invasion and the possibility of profound resec-
tion of the submucosa, an endoscopic treatment by F-TEM 
technique was proposed. The resection was performed fol-
lowing all the steps mentioned above. For the ESD part, 
a 1 mm FlushKnife N-S (Fujifilm Co., Tokyo, Japan) was 
used. During the muscular incision, two hemorrhagic 
events were noticed, stopped with a Coagrasper hemostatic 
forceps (Olympus, Hamburg, Germany). A total of eight 
clips (Boston scientific, Boston, USA) were necessary for 
the suture (Fig. 2, panel C), the resection being en bloc 
(Fig. 2, panel D). No other complication was observed and 
the patient was discharged two days later.

The histopathological examination (Fig. 2, panel E and 
F) revealed well differentiated (G1) T1 rectal adenocarci-
noma, with 800 µm depth of submucosal invasion (sm1), 

without lymphovascular invasion/emboli, with low-grade 
budding (bd1) and negative excision margins.

After a multidisciplinary oncology reunion analysis, it 
was concluded to follow-up with CT-TAP and pelvic mag-
netic resonance imaging (MRI) in 6 months and colonos-
copy in 12 months. No adjuvant treatment was proposed. 
No sign of local or metastatic recurrence was observed at 
the 6 months follow-up check.

Discussion

F-TEM could be a therapeutic option of T1 rectal cancers, 
realizing a complete resection of all the layers of the colon or 
the rectum and increasing the probability to obtain a free ver-
tical resection margin, compared to standard ESD in patients 
with deep submucosal invasion. For the case report presented 
above, according to Japanese recommendations, a surgical 
resection should have been proposed, since the depth of inva-
sion in Sano IIIb is sm2 or sm3 in 80% of cases and the risk 
of R1 resection is higher [10]. The presence of this criteria 
as an independent risk factor for lymph node metastasis has 
been questioned recently [11, 12]. Instead of this, the F-TEM 
could allow a complete resection of the submucosa and R0 
histopathological results even for sm2 or sm3 lesions. Recent 
data showed that in case of T1 colorectal cancers with deep 

Fig. 2  A Superficial, elevated lesion, with slightly depressed central 
part (0-IIa + IIc Paris classification). B Chromoendoscopy view—het-
erogeneous central part, with irregular capillary network and several 
avascular zones. C Edge-to-edge suture with endoscopic clips. D En 
bloc resection of the lesion (3.1 × 2.5 cm). E Lesion overview, with 
different rectal wall layers (blue arrows: superior and inferior part 
of muscularis propria—2.4 mm of depth) and irregular deep part of 

the lesion (delimited by the blue lines). Negative excision margins 
(deep margin—2.27 mm; lateral margin—5.14 mm; width of tumour 
infiltration through muscularis mucosa—2.09 mm). The total length 
of the muscular layer measured on the pathological specimen was 
10.2 mm. F Disruption of muscularis mucosa and infiltration of sub-
mucosa by malignant glands
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invasion (sm2 and sm3), but without pejorative qualitative 
histological parameters, the risk of lymph node invasion is 
between 3 and 8%, suggesting a possible “watch and wait” 
strategy as it has been proposed in patients with T2 to T4 rectal 
cancer, who have a clinical complete response after neoadju-
vant chemoradiotherapy [1, 13]. For our patient, the risk of 
ESD was to obtain a positive vertical margin since there was 
an 80% risk of sm2 or sm3 invasion in case of Sano IIIb [10].

Other techniques as EID or FTRD have been recently 
described. Comparing it with the FTRD, the F-TEM technique 
has some advantages: the cost (all materials used are usually 
found in a tertiary referral center for digestive endoscopy, no 
additional material being necessary), the possibility of follow-
up by MRI (impractical with the over-the-scope clip), no size 
limit of the resected lesion (< 20 mm imposed by the FTRD 
cap) and the possibility to change from normal ESD to F-TEM 
during the same session in case of suspicion of deep invasion. 
In case of larger resections, where wall defect closure may be 
difficult, an endoloop or other suturing techniques could be 
used to approach the clips [14]. Previously, it has been shown 
that the use of rubber band-clips system simplifies an ESD 
and decreases time of resection [15]. In this case, the rub-
ber band technique allows the dissection of all the layers of 
the rectum, the section of the specimen on the serosal side 
without loop and avoids the migration of the specimen in the 
mesorectum fat, with the potential risk of cell implantation 
and cancer recurrence.

Questions could be raised on long-term oncologic outcomes 
and randomized prospective studies are needed. However, we 
consider that F-TEM is a promising resection technique of the 
deep submucosal invasive T1 rectal cancers. In conclusion, 
this new method of TEM which allows endoscopic resection 
of rectal cancers with a standard digestive endoscope is a fea-
sible alternative option to surgical resection or FTRD in the 
treatment of highly suspicious deep submucosal invasion rectal 
carcinoma.
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