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The suture pulley countertraction method for challenging rectal
endoscopic submucosal dissection
VIDEO
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Densely fibrotic lesions pose special challenges in colo-
rectal endoscopic submucosal dissection (ESD). Submucosal
fibrosis can be encountered in lesions with prominent tat-
toos and in the resection of prior polypectomy scars.1 By
obscuring the submucosal dissection plane, dense fibrosis
not only raises the technical difficulty and procedure time
of ESD but may increase the risk of adverse events.

Multiple strategies have been proposed to facilitate ESD
of densely fibrotic lesions. They include the pocket crea-
tion method,2 the rubber band method,3 the dental floss
method,4 and large countertraction devices.5 The suture
pulley countertraction method was originally described in
2011 in an animal experiment6 and was shown in an
ex vivo study to facilitate ESD when performed by an
expert.7 Recently, a prospective randomized ex vivo
study demonstrated that the suture pulley method
reduces the procedure time and technical demands of
ESD among endoscopists of all skill levels who were new
to ESD.8

The method uses an endoscopic suturing device (Over-
stitch; Apollo Endosurgery Inc, Austin, Tex, USA). The first
bite (fulcrum) is taken at the opposite wall from the lesion.
The second bite (anchor) is placed several millimeters
within the margin of the isolated mucosal flap. To avoid
involving the muscularis propria and potential issues with
tumor seeding,9 the second bite should be selectively
taken at the edge of the mucosal flap in a submucosa-to-
mucosa direction. The T-tag anchor is deployed to serve
as the lifting retainer. The suture tail is then brought out
of the patient carefully to prevent the anchor from tearing
off the mucosa. An assistant can adjust the amount of
countertraction to suit the needs of the resection simply
by varying the amount of tension on the suture.

The method was originally described to facilitate gastric
ESD.10 However, it can also be adapted for use in
colorectal ESD. Here, we demonstrate the use of the
suture pulley countertraction method for ESD of a
challenging fibrotic rectal lesion (Fig. 1; Video 1, available
online at www.VideoGIE.org).
CASE DESCRIPTION

A 54-year-old woman underwent a screening colonos-
copy, and a 10-mm rectal polyp was removed in piecemeal
GIE Volume 5, No. 5 : 2020
fashion. Histopathologic analysis demonstrated grade 1
well-differentiated neuroendocrine tumor, with positive
lateral and deep margins. She was initially referred for a
colorectal surgery consultation at our institution for transa-
nal resection. Given the pathologic features and location of
the lesion, she was given the option of close interval sur-
veillance versus definitive excisional biopsy of the polypec-
tomy scar. She elected to undergo excisional biopsy, and
therefore ESD was recommended.

Endoscopically, a fibrotic polypectomy scar was visual-
ized, with a prominent central tattoo. Submucosal lifting
was performed with a 6% hetastarch solution. An injectable
needle-type knife (DualKnife-J; Olympus America, Center
Valley, Pa, USA) was used to create a mucosal incision,
and ESD was started by use of the pocket creation method.
Dense submucosal fibrosis and large deposits of tattoo ink
were encountered, which fully obscured the dissection
plane. A change in strategy was necessary to avoid perfora-
tion. A full circumferential mucosal incision was
completed, and the suture pulley method was used. The
suture pulley was positioned in such a manner that traction
force was directed toward the opposite side of the dissec-
tion plane. By the application of tension to the suture tail,
the dissection plane was adequately exposed, allowing en
bloc resection without perforation. The patient was dis-
charged home after the procedure and had an uneventful
recovery. The specimen measured 37 � 25 mm. Histopath-
ologic examination showed no residual neuroendocrine tu-
mor, therefore providing definitive confirmation of
curative resection without a requirement for further close
surveillance.

In conclusion, ESD often demands creativity and strat-
egy in addition to technical ability. Although numerous
countertraction strategies have been described, ranging
from simple to highly complex, the suture pulley method
represents a valuable addition to the endoscopic resection-
ist’s toolbox and can be considered during resection of
challenging fibrotic lesions.
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Figure 1. Use of the suture pulley countertraction method for endoscopic submucosal dissection (ESD) of a challenging fibrotic rectal lesion. A, Histo-
pathologic view of a well-differentiated neuroendocrine tumor with positive lateral and deep margins, in a patient who underwent piecemeal removal of a
10-mm polyp(hematoxylin and eosin stain, 8� magnification). B, Endoscopic appearance of a densely fibrotic scar with central tattoo. C, During ESD,
dense submucosal fibrosis and large deposits of tattoo ink were noted, fully obscuring the submucosal dissection plane. D, The suture pulley method
was used, with the fulcrum placed at the opposite wall and the anchor placed near the mucosal edge. E, Using the suture pulley method, we visualized
the dissection plane despite extensive tattoo ink and submucosal fibrosis. F, Endoscopic appearance of resection defect. G, Specimen after en bloc resec-
tion. H, Histolopathologic view showing benign mucosa with fibrosis and deposits of tattoo ink, with no evidence of residual neuroendocrine tumor
(hematoxylin and eosin stain, 4� magnification).

www.VideoGIE.org Volume 5, No. 5 : 2020 VIDEOGIE 211

Ge et al Video Case Report

http://www.VideoGIE.org


Video Case Report Ge et al
authors disclosed no financial relationships relevant to
this publication.

Abbreviation: ESD, endoscopic submucosal dissection.
REFERENCES

1. Ge PS, Jirapinyo P, Ohya TR, et al. Predicting outcomes in colorectal
endoscopic submucosal dissection: a United States experience. Surg
Endosc 2019;33:4016-25.

2. Takezawa T, Hayashi Y, Shinozaki S, et al. The pocket-creation method
facilitates colonic endoscopic submucosal dissection (with video). Gas-
trointest Endosc 2019;89:1045-53.

3. Parra-Blanco A, Nicolas D, Arnau MR, et al. Gastric endoscopic submu-
cosal dissection assisted by a new traction method: the clip-band tech-
nique. A feasibility study in a porcine model (with video). Gastrointest
Endosc 2011;74:1137-41.

4. Yoshida M, Takizawa K, Suzuki S, et al. Conventional versus traction-
assisted endoscopic submucosal dissection for gastric neoplasms: a
multicenter, randomized controlled trial (with video). Gastrointest En-
dosc 2018;87:1231-40.

5. Kantsevoy SV, Wagner A, Mitrakov AA, et al. Rectal reconstruction after
endoscopic submucosal dissection for removal of a giant rectal lesion.
VideoGIE 2019;4:179-81.

6. Rieder E, Makris KI, Martinec DV, et al. The suture-pulley method for
endolumenal triangulation in endoscopic submucosal dissection.
Endoscopy 2011;43:E319-20.
Follow VideoGIE on Facebook to receive the la
https://www.facebook.com/videogiejournal/ a
recent posts. 

Facebook

212 VIDEOGIE Volume 5, No. 5 : 2020
7. Aihara H, Kumar N, Ryou M, et al. Facilitating endoscopic submucosal
dissection: the suture-pulley method significantly improves procedure
time and minimizes technical difficulty compared with conventional
technique: an ex vivo study (with video). Gastrointest Endosc
2014;80:495-502.

8. Ge PS, Thompson CC, Jirapinyo P, et al. Suture pulley countertraction
method reduces procedure time and technical demand of endoscopic
submucosal dissection among novice endoscopists learning endo-
scopic submucosal dissection: a prospective randomized ex vivo study.
Gastrointest Endosc 2019;89:177-84.

9. Backes Y, Seerden TCJ, van Gestel R, et al. Tumor seeding during colo-
noscopy as a possible cause for metachronous colorectal cancer.
Gastroenterology 2019;157:1222-32 e4.

10. Aihara H, Abidi W, Thompson CC. Countertraction in endoscopic sub-
mucosal dissection. VideoGIE 2016;1:36-7.

Department of Gastroenterology, Hepatology, and Nutrition (1);
Department of Colorectal Surgery (2); Department of Pathology (3); The
University of Texas MD Anderson Cancer Center, Houston, Texas, USA;
Division of Gastroenterology, Hepatology, and Endoscopy, Brigham and
Women’s Hospital, Boston, Massachusetts, USA (4).

If you would like to chat with an author of this article, you may contact Dr
Ge at phillyge@gmail.com.

Copyright ª 2020 American Society for Gastrointestinal Endoscopy.
Published by Elsevier Inc. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.vgie.2020.01.013
test news, updates, and article links. Visit 
nd keep checking back to view our most 

www.VideoGIE.org

http://refhub.elsevier.com/S2468-4481(20)30027-8/sref1
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref1
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref1
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref2
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref2
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref2
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref3
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref3
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref3
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref3
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref4
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref4
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref4
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref4
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref5
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref5
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref5
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref6
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref6
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref6
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref7
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref7
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref7
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref7
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref7
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref8
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref8
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref8
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref8
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref8
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref9
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref9
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref9
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref10
http://refhub.elsevier.com/S2468-4481(20)30027-8/sref10
mailto:phillyge@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.vgie.2020.01.013
https://www.facebook.com/videogiejournal/
http://www.VideoGIE.org

	The suture pulley countertraction method for challenging rectal endoscopic submucosal dissection
	Case description
	Disclosure
	References


