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Abstract
Recently, traction-assisted endoscopic submucosal dissection (ESD) using a clip and
thread was reported as useful for treating lesions in the esophagus, stomach, and color-
ectum in terms of shortening the duration of the procedures and reducing the risk of
intraoperative perforation. However, no traction method using the thread and clip for
duodenal ESD as described in this article has been reported to date. We report a case in
which traction-assisted ESD using dental floss and a clip was successfully performed on
a huge superficial nonampullary duodenal epithelial tumor accompanied by severe fibro-
sis caused by preoperative biopsies. A 65-year-old woman had a 55-mm flat-elevated
tumor in the second part of the duodenum. Severe fibrosis of the submucosal layer was
expected due to repeated biopsies at the same site by the patient’s previous endoscopist.
We selected ESD for this lesion, and the initial incision was started from the side proxi-
mal to the lesion, but it was difficult to insert the scope under the submucosal layer
directly beneath the biopsy scar. Therefore, traction with an endoclip and dental floss
was performed to lift the lesion. Excellent traction allowed safe resection of the fibrotic
part under accurate visual observation. Finally, the lesion was resected en bloc without
adverse events. Traction-assisted ESD using dental floss and a clip is likely to be an
effective adjunctive technique for quick, safe, and successful resection of lesions in the
duodenum on which it is difficult to perform ordinary ESD and that have a high proba-
bility of intraoperative perforation and massive bleeding.

Introduction
Endoscopic submucosal dissection (ESD) for superficial nonampul-
lary duodenal epithelial tumors (SNADETs) is technically challeng-
ing1 because of the high risks of perforation and bleeding. In
particular, ESD of a SNADET that cannot be easily lifted by local
injection due to pronounced fibrosis associated with preoperative
biopsy sampling is very difficult. Recently, traction-assisted ESD
using a clip and thread was reported as useful for treating lesions in
the esophagus,2 stomach,3 and colorectum4 in terms of shortening
the duration of the procedures and reducing the risk of intraoperative
perforation. However, no traction method using thread and clip for
duodenal ESD as described in this article has been reported to date.
We report a case in which traction-assisted ESD using dental floss
and a clip was successfully performed on a huge SNADET accom-
panied by severe fibrosis caused by preoperative biopsies.

Case Report
A 65-year-old woman was referred to our hospital for evaluation
of a huge duodenal tumor. On esophagogastroduodenoscopic

examination, she had a 55-mm flat-elevated tumor distal to the
major papilla in the second part of the duodenum (Fig. 1a). Severe
fibrosis of the submucosal layer was expected due to repeated
biopsies at the same site by the patient’s previous endoscopist.
The histological diagnosis by biopsy was well-differentiated ade-
nocarcinoma. The depth of the lesion was diagnosed by endo-
scopic ultrasonography (UM-2R system; Olympus, Tokyo, Japan),
and submucosal invasion was not suspected. As no lymph node or
distant metastasis was observed on abdominal computed tomogra-
phy, it was diagnosed as early duodenal cancer. Therefore, we
selected ESD for en bloc resection of this huge lesion.

The ESD procedure was performed under general anesthe-
sia in the operating room using an upper gastrointestinal endo-
scope (GIF260J; Olympus) with a transparent attachment cap. The
procedure was performed using a high-frequency generator unit
(VIO300D; Erbe Elektromedizin, Tübingen, Germany) with car-
bon dioxide insufflation. Subsequent to the local injection of
sodium hyaluronate solution, a mucosal incision and submucosal
dissections were performed using a Dual knife (KD650Q;
Olympus). The initial incision was started from the side proximal
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to the lesion, but it was difficult to insert the scope under the sub-
mucosal layer directly beneath the biopsy scar. Therefore, traction
with an endoclip (HX-610-135; Olympus Medical Systems Corp.)
and dental floss was performed to lift the lesion (Fig. 1b). Severe
submucosal fibrosis was found (Fig. 1c). Excellent traction
allowed safe resection of the fibrotic part under accurate visual
observation. The procedure time was 1 h, and the patient did not
develop any adverse events such as intraoperative perforation and
massive bleeding. The mucosal defect extended over about half of
the circumference of the duodenum (Fig. 1d, Video Clip S1, Sup-
porting information). The mucosal defect was completely closed
using an endoloop and two 9-mm over-the-scope clips (Ovesco
Endoscopy GmbH, Tübingen, Germany) to prevent delayed
perforation.5 The patient did not develop any adverse events
and was discharged on day 3 after ESD. Histopathological
examination demonstrated that the lesion was a well-
differentiated intramucosal cancer with no lymphovascular
invasion and negative margins.

Discussion
In the present case, we showed the case of successful traction-
assisted ESD using dental floss and a clip for a huge SNADET in
which severe fibrosis of the submucosal layer was expected due
to repeated biopsies. Traction-assisted ESD methods include
thread and clip traction,4,6 S-O clip,6 ring-shaped thread traction,7

clip-flap method,8 and clip-and-snare method.9 For ESD of lesions
in the esophagus, stomach, and colorectum, the most appropriate
method is selected by considering several factors, such as the
space within the hollow organ where the lesion is located and
the need for removing the scope while applying traction.
Regarding duodenal ESD, traction application using an S-O
clip6 and ring-shaped thread7 has been reported. However, the
traction force cannot be controlled in these traction methods,
and these devices are anchored to the duodenal mucosa on the oppo-
site wall. Therefore, they have limitations; for example, removal of
the specimen and these devices after ESD is complicated. In this
context, the traction method using dental floss is inexpensive and
technically simple, and the traction force can be controlled.

However, in duodenal ESD, the traction method using
dental floss and a clip is expected to have limitations. Character-
istically, the duodenum is a highly curved organ. Thus, it is more
difficult to directly apply traction force to a SNADET located at
a bend, such as the superior and inferior duodenal angles, com-
pared to those located in the esophagus and stomach, and there is
a possibility of failure to achieve sufficient traction along the
intended direction. Even in the case of failure to achieve suffi-
cient traction, the traction method using dental floss and a clip
has an advantage. The traction procedure can be reperformed by
cutting the dental floss or removing the clip from the specimen.
Therefore, we believe it is beneficial to actively use the traction
method using dental floss and a clip for cases of duodenal ESD

Figure 1 Endoscopic views. (a) A 55-mm flat-elevated tumor is located in the second part of the duodenum. Yellow arrow, a preoperative biopsy
scar. (b) Traction technique using a clip and dental floss to lift the lesion. (c) Severe submucosal fibrosis associated with preoperative biopsy sam-
pling. (d) Mucosal defect after endoscopic submucosal dissection.
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in which it is difficult to insert the scope under the submucosal
layer due to poor scope maneuverability, severe fibrosis, or any
other reason. The traction method is likely to be an effective
adjunctive technique for quick, safe, and successful resection of
lesions in the duodenum on which it is very difficult to perform
ESD and which have a potentially high probability of intraopera-
tive perforation and bleeding. We continue to further accumulate
data on duodenal ESD cases using this traction method and will
report its effectiveness in the future.
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Supporting information
Additional supporting information may be found in the online
version of this article at the publisher’s website:

Video Clip S1 Successful traction-assisted endoscopic submuco-
sal dissection using dental floss and a clip for a huge nonampul-
lary duodenal epithelial tumor with severe fibrosis.
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