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Abstract
Endoscopic mucosal resection (EMR) is problematic 
with regard to en bloc  and curable resection rates. 

TOPIC HIGHLIGHT
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Advancements in endoscopic techniques have enabled 
novel endoscopic approaches such as endoscopic 
submucosal dissection (ESD), which has overcome 
some EMR problems, and has become the standard 
treatment for gastrointestinal tumors. However, ESD 
is technically difficult. Procedure time is longer and 
complications such as intraoperative perforation and 
bleeding occur more frequently than in EMR. Recently 
various traction methods have been introduced to 
facilitate ESD procedures, such as clip with line, 
external forceps, clip and snare, internal traction, 
double scope, and magnetic anchor. Each method must 
be used appropriately according to the anatomical 
characteristics. In this review we discuss recently 
proposed traction methods for ESD based on the 
characteristics of various anatomical sites.
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Core tip: Endoscopic submucosal dissection (ESD) 
is technically one of the most difficult endoscopic 
procedures. Recently, traction methods have been 
introduced to facilitate ESD procedures, various types 
of which have been proposed. Each traction method 
must be used appropriately according to anatomical 
characteristics. We discuss recently proposed traction 
methods for ESD based on the characteristics of various 
anatomical sites.

Tsuji K, Yoshida N, Nakanishi H, Takemura K, Yamada S, 
Doyama H. Recent traction methods for endoscopic submucosal 
dissection. World J Gastroenterol 2016; 22(26): 5917-5926  
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v22/i26/5917.htm  DOI: http://dx.doi.org/10.3748/wjg.v22.



i26.5917

INTRODUCTION
Endoscopic mucosal resection (EMR) has been 
performed for the treatment of superficial gastro­
intestinal tumors since the 1980s[1,2]. However, EMR 
is problematic with regard to the rates of en bloc and 
curable resection[1]. Advancements in endoscopic 
techniques has led to novel endoscopic approaches 
such as endoscopic submucosal dissection (ESD)[3-5], 
which has overcome some of the problems associated 
with EMR and has been applied to previously unre­
sectable lesions, such as large tumors and tumors 
with ulcer scarring. Although endoscopic treatment 
is generally less invasive than open surgery, the 
technique of ESD is complicated and difficult. Because 
of its technical difficulty, the procedure time is longer 
and complications such as perforation and bleeding 
occur more frequently than in EMR[6,7]. In addition, 
technical difficulties have prevented its widespread use, 
and ESD remains unpopular in Western countries[8,9].

Recently, new concepts have been devised to 
facilitate the ESD procedure, one of which is the 
traction method[10]. New devices and techniques have 
been reported for this ESD approach. Traction methods 
are essentially used to facilitate visualization of the 
submucosal layer, thus enabling accurate identification 
of the cutting line and submucosal vessels. Traction 
is thus a promising approach to help reduce the 
procedure time and complications, and may lead to 
more widespread adoption of ESD.

ESD was developed primarily as a treatment for 
gastric tumor, but is now also used for pharyngeal, 
esophageal, and colorectal tumors. Types of traction 
methods include clip with line, external forceps, 
clip and snare, internal traction, double scope, and 
magnetic anchor[10]. Each traction technique has its 
own characteristics and must be used appropriately in 
accordance with individual anatomical considerations. 
Although Imaeda et al[10] reviewed the advantages and 
disadvantages of the traction method, they did not 
discuss its use based on anatomical features. Here, we 
describe in brief the various traction methods available 
(Table 1), followed by a discussion of recent traction 
techniques for ESD based on the characteristics of 
different anatomical sites.

CHARACTERISTICS OF EACH TRACTION 
METHOD
Clip-with-line method
The clip-with-line method was reported by Oyama et 
al[11,12] and Jeon et al[13], and is carried out as follows. 
A 3-0 silk line is tied to the arm part of the clip. After 
circumferential cutting, a clip applicator device is 

inserted into the accessory channel of the endoscope, 
and the clip with line is mounted on the tip of the 
applicator. The scope is inserted again, and the clip 
with line is attached to the edge of the lesion. The 
lesion is then pulled toward the oral side using the line. 
Although this technique is simple, traction is directed 
solely through pulling (Figure 1).

External forceps method
Imaeda et al[14,15] reported the efficacy of an ESD 
procedure using an external grasping forceps, 
performed as follows. After circumferential cutting, 
an external grasping forceps is grasped by a second 
grasping forceps inserted through the accessory 
channel. The external forceps is delivered with the help 
of the second grasping forceps, taking care to avoid 
injuring the mucosa, especially at the esophagocardial 
junction. After the external grasping forceps is 
anchored at the edge of the lesion, the second forceps 
is released. The direction of traction is controlled not 
only by pulling but also by pushing, using the external 
grasping forceps (Figure 2).

Clip-and-snare method 
The clip-and-snare method (CSM), which uses a 
hemoclip and snare, has been reported by Yasuda et 
al[16] and Baldaque-Silva et al[17]. The traction of this 
method involves pulling and pushing the lesion by a 
hemoclip grasped with the snare. However, delivery of 
the snare is sometimes difficult[18]. Moreover, Yoshida 
et al[18] and Ota et al[19] reported use of the CSM using 
a prelooping technique (CSM-PLT), which improved 
delivery of the snare (Figure 3). CSM-PLT is carried out 
as follows. After circumferential cutting, the endoscope 
is withdrawn once to preloop a snare over it. The scope 
and snare are reinserted. A clip is inserted through the 
working channel of the endoscope and is used to grasp 
the mucosal flap. The prelooping snare is loosened 
and moved along the forceps up to the clip. The snare 
is then tightened to grasp the clip. Finally, the clip 
is released from its deployment device. Traction is 
maintained by the snare and clip independent of the 
scope. This method can be applied to any site.

Internal traction method
Internal traction can employ several methods, such 
as the medical ring, the clip band technique, and clip 
modifications[20-22]. Although some differences exist 
among methods, internal traction is generally carried 
out as follows. First, a rubber band, medical ring, or 
nylon line is connected to the clip after circumferential 
cutting. Next, the clip is inserted into the working 
channel of the endoscope and attached to the edge 
of the resected lesion, then the second clip with the 
band is attached to the opposite mucosa. Dissection 
is facilitated by continuous traction exerted by this 
system (Figure 4).
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Double-scope method
The double-scope method was reported by Morita et 
al[23], Higuchi et al[24], and Fujii et al[25], and is carried 
out as follows. Circumferential cutting is performed by 
the main endoscope, which is then left in the stomach 
after the lesion is grasped with the loop. A small-
caliber endoscope is inserted along the main scope. A 
grasping forceps is inserted through the channel of the 
small-caliber endoscope and the lesion is grasped by a 
grasping forceps. The traction can be adjusted by the 
small-caliber endoscope in any direction (Figure 5).

TRACTION METHODS PERTAINING TO 
ANATOMICAL SITE
Head and neck
Recent advances in endoscopic devices, including 
magnifying endoscopy and narrow-band imaging, 
have enabled improvement in the early diagnosis 

of superficial head and neck carcinoma[26-28], and 
the use of ESD for such superficial lesions has been 
reported[29,30]. Although the anatomical structure of 
the head and neck is generally complex, approaching 
the lesion using a traction device is relatively easy 
because of the oral proximity. Iizuka et al[31] reported 
ESD using Fraenkel laryngeal forceps, whose length 
is approximately 23 cm (Figure 6A). This method is 
useful to facilitate visualization of the submucosal layer 
because it can be adjusted in any direction as needed 
(Figure 6B). However, disadvantages of this method 
are interference between the endoscope and forceps, 
the need for an assistant to operate the Fraenkel 
laryngeal forceps, and, crucially, potential damage to 
the specimen. The epithelium of the pharynx is frail 
and easily exfoliated; histological examination of the 
lateral margin is unclear in some cases[32]. Iizuka et 
al[31] proposed that the rear side of the specimen, 
instead of the edge, should be grasped by the Fraenkel 
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Table 1  Characteristics of each traction method

Traction direction Control of traction Complexity of procedure Required device

Clip with line method Only pull Possible Simple Requires no special device
External forceps method Push and Pull Possible Simple Requires no special device
Clip and snare methods using 
prelooping technique

Push and Pull Possible Simple Requires no special device

Internal traction method Any direction Impossible Complex Requires special device
Double scope method Any direction Possible Complex Need for space and another endoscope 

A

B

A

B

Figure 1  Clip with the line was placed on the lesion (A), and the clip and 
line method facilitated adequate traction (B).

Figure 2  External grasping forceps was carefully delivered with the help 
of the another grasping forceps (A) and the lesion was grasped by the 
external grasping forceps (B).

Tsuji K et al . Traction for ESD



and neck carcinoma, it requires an experienced head 
and neck surgeon and is expensive. A prospective, 
randomized controlled trial is warranted to compare 
the functional and oncological results of ELPS and ESD.

Esophagus
The esophagus is a tube running from the pharynx 
to the stomach. Although its anatomical structure is 
not complex, the esophageal lumen is narrower than 
that of other organs, so most ESD procedures for 
esophageal tumor are performed only from the frontal 
view. Traction devices in the esophagus are required 
not to interfere with the endoscope in this narrow 

laryngeal forceps to prevent specimen damage. 
Proficiency in the use of Fraenkel laryngeal forceps 
may be required to achieve proper traction.

Recently, endoscopic laryngopharyngeal surgery 
(ELPS), which was developed by modifying the ESD 
procedure, was reported (Figure 7)[33,34]. ELPS is 
similar to ESD but less invasive[35]. This procedure 
is performed by a head and neck surgeon with both 
hands under the guidance of a gastrointestinal scope. 
In a retrospective analysis, Tateya et al[35] reported that 
the operation time (35 min) of ELPS was shorter than 
that of ESD (50-65.3 min). Although ELPS is becoming 
a major option in the treatment of superficial head 
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Figure 3  Schematic of our clip and snare method using a pre-looping technique. A: Endoscope with the prelooped snare; B: The clip was inserted through the 
working channel of the endoscope and used to grasp the mucosal flap on one side of the lesion; C: The snare, which had been pre-looped over the scope, was loosened 
and moved along the forceps up to the clip. We tightened the snare to grasp the clip; D: We were then able to release the clip from the forceps (from Ota et al[19]).

A B

C D

Figure 4  Schematic view of internal traction method (from Chen et al[22]). Figure 5  Schematic view of double-scope method (from Fujii et al[25]).
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lumen. An approach such as the double-scope method 
is not suitable in terms of endoscope interference, 
while an internal traction method presents difficulty in 
setting two clips connected by a rubber or nylon ring 
because the space is limited.

The clip-with-line method was reported by Oyama 
et al[11,12], Ota et al[36], Jeon et al[13], and Tsao et 
al[37]. This technique is simple and does not require 
special devices and equipment[11,12]. Although the 
counteraction of this method is adjusted only by 
pulling, it is sufficient for esophageal tumor because 
ESD for such a tumor is performed only from the 
frontal view. A prospective study was performed to 
confirm the safety and efficacy of this technique by 
Koike et al[38], who demonstrated that the dissection 
time (19.8 min) of the traction method was shorter 
than that of conventional ESD (31.8 min), without 
complications. Given the established safety and 
shorter dissection time[38], the clip-with-line method for 
esophageal ESD is a viable option in the treatment of 
superficial esophageal tumor.

Another promising newly developed technique 
for esophageal ESD, reported by Ohata et al[39], 
Hirota et al[40], and Motohashi et al[41], is the modified 
external forceps method. The reported method uses 
an overtube equipped with a side channel or an 
Impact Shooter (TOP Co., Tokyo, Japan) mounted on 
the scope. The grasping forceps is inserted into the 
side channel to grasp the edge of the lesion in order 
to provide traction. Although this method is more 

difficult than the clip-with-line method in terms of 
interference, the advantage is that traction can be 
adjusted not only by pulling but also by rotation. The 
feasibility and potential efficacy of this method have 
been demonstrated[40,41], although the sample size 
was small. Further studies are warranted, including a 
prospective study.

Stomach
The stomach is a J-shaped organ that is distensible 
and may take on various shapes, and is divided 
into five regions: cardia, fundus, body, antrum, and 
pylorus. Given the idiosyncrasies of each area, the 
difficulty of ESD varies depending on region and/or 
lesion.

The clip-with-line method is useful for stomach 
lesions. Jeon et al[13], He et al[42], Yoshida et al[43], 
and Suzuki et al[44] reported that this technique is 
effective and safe for ESD to treat gastric neoplasms. 
Okamoto et al[45] reported a similar method. Like ESD 
for esophageal tumor, the advantage of this technique 
is its simplicity. This method reduced procedure time 
without increasing adverse events in a matched case-
control study[43,44]. Yoshida et al[43] reported that the 
procedure time (43 ± 24 min) in the traction group 
was shorter compared with that for conventional 
ESD (52 ± 30 min), consistent with the findings of 
Suzuki et al[44] (procedure time 82.2 ± 79.5 min for 
traction vs 118.2 ± 71.6 min for conventional ESD). A 
prospective, randomized controlled study with the aim 
of confirming the efficacy of this technique in Japan 
is now under way, registered in the UMIN Clinical Trial 
Registry as UMIN000018266. However, this technique 
is hampered by the fact that the direction of traction 
is limited. This disadvantage also applies to the 
pulley method, which is similar to the clip-with-line 
approach[46]. Oyama et al[11] reported that the clip with 
line is especially useful when the cancer exists in the 
greater curvature of the gastric body.

The external forceps method is an option for the 
treatment of gastric tumor. In a retrospective analysis, 
Imaeda et al[14,15] reported the efficacy and safety of 
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A

B

Figure 6  Fraenkel laryngeal forceps (A) and the lesion was grasped by 
the Fraenkel laryngeal forceps (B).

Figure 7  Schematic view and surgical setup of endoscopic laryngo
pharyngeal surgery (from Tateya et al[35]).
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ESD using an external grasping forceps for gastric 
neoplasia. The direction of traction was controlled 
not only by pulling but also by pushing using these 
forceps. However, disadvantages include injury to the 
patient and difficulty in carrying out the procedure for 
lesions in the cardia, lesser curvature, or posterior wall 
of the upper gastric body[15].

Yasuda et al[16] and Baldaque-Silva et al[17] reported 
on their experience with the CSM. Traction using a 
snare, which is a conventional endoscopic device, 
enables the lesion to be pulled and pushed. As the 
snare is more flexible than forceps, ensuing damage 
is less than occurs using external forceps. Although 
this technique is a potential improvement on external 
grasping forceps, delivery of the snare is sometimes 
difficult and risks gastric tissue injury, especially when 
lesions are located in the upper body[18]. CSM-PLT, 
which improved the delivery of the snare, was reported 
by Yoshida et al[18]. Using a prelooping technique 
enabled delivery of the snare to any location, and 
required no special device. CSM-PLT was considered 
effective and safe for gastric ESD. Yoshida et al[47] 
demonstrated that the procedure time (38.5 min) 
for the CSM-PLT group was shorter than that for the 
control group (59.5 min) in a retrospective matched-
pair comparison (P < 0.023).

The internal traction method for gastric tumor 
was reported by Matsumoto et al[20], Parra-Blanco et 
al[21], and Chen et al[22]. However, this method also 
has problems. First, control of the traction direction is 
sometimes difficult because the traction is automatic. 
If the clips are incorrectly placed, traction might be 
applied in an incorrect direction. Parra-Blanco et al[21] 
recommend pushing the clip’s sheath distantly to the 
lesion to apply the second clip to the most adequate 
area. Second, this method might not be applicable 
for lesions in the pylorus or the cardia, where space is 
limited[22]. Third, this technique requires special devices 
and equipment.

The double-scope method is also an option for the 
treatment of gastric tumor[23-25]. This technique uses 
a small-caliber endoscope in addition to the main 
scope. The traction is adjusted in any direction by the 
small-caliber endoscope. Maneuvering the endoscope, 
changing the angle, and inserting the endoscope to 
apply the traction are easily accomplished. However, 
this method has two disadvantages. First, the two 
endoscopes tend to interfere with each other. Second, 
this method is not simple. Morita et al[23] and Fujii 
et al[25] reported that the technique required two 
light sources and instruments, as well as substantial 
space in the endoscopy room. Although Higuchi et 
al[24] reported using a single light source that could 
be transferred between endoscopes, this technique 
required time and effort.

Other less reported approaches include the 
percutaneous traction method, the magnetic anchor 
method, and the robot-assisted method. von Delius et 

al[48] reported a percutaneously assisted ESD using a 
PEG-minitrocar. However, this method is limited to the 
area of lesions and is more invasive than other traction 
methods. The magnetic anchor and robot-assisted 
methods have the potential to facilitate and change 
the procedure itself[49-51]. However, these systems are 
not yet practicable in clinical practice. Further research 
is required for continued improvement.

Colon and rectum
The colon is long, the lumen is angulated, and the 
intestinal wall is thin. Colorectal ESD is consequently 
limited to a few high-expertise centers, thus hampering 
its broader application to Western countries[52]. 
Moreover, colorectal ESD is not widely performed 
even by Eastern endoscopists because of its technical 
difficulty, longer procedure time, and increased risk 
of related complications[53,54]. Traction methods have 
been attempted to facilitate the procedure of colorectal 
ESD. Although it is easy to apply any traction methods 
to the rectum, it is difficult to do so in the deep colon 
because of difficulty in reinserting the endoscope and 
adjusting the traction[10]. It is therefore important to 
distinguish between the rectum and deep colon.

The double-scope method for colorectal tumors was 
reported by Uraoka et al[55]. This approach requires 
a second endoscopist to operate the thin endoscope 
for traction, and is limited to the rectum and distal 
sigmoid colon because of difficulty in inserting the thin 
endoscope[55]. ESD for rectal cancers using an external 
forceps was reported by Imaeda et al[56]. ESD using 
an external forceps was possible only for rectal tumors 
because of difficulty in inserting and controlling the 
forceps[56], making it too difficult to apply to the deep 
colon.

Internal traction methods such as rubber strips, 
S-O clips, loop-attached rubber bands, and latex 
bands are also promising for the treatment of 
colorectal tumors[57-62]. Although control of the traction 
direction is difficult and a special device is required, 
internal traction can be advantageous for deep colon 
procedures. First, internal traction methods do not 
require reinsertion of the endoscope, as clips connected 
by a rubber ring or nylon are used. Clips such as the S-O 
clip can be passed through the instrument channel of 
the endoscope. Second, this system is independent, 
and is thus not limited by endoscopic movement. A 
prospective study was performed to confirm the safety 
and efficacy of this method by Ritsuno et al[60], who 
demonstrated that the procedure time for the S-O clip-
assisted ESD was significantly shorter than that for 
conventional ESD (37.4 ± 32.6 min vs 67.1 ± 44.1 
min, P = 0.03). Saito et al[63] reported on a similar 
concept, a sinker-assisted endoscopic submucosal 
dissection. However, this technique required reinsertion 
of the scope to set up the sinker, and is therefore 
difficult to apply to the deep colon.

Recently, two novel traction methods that do not 
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require special devices or equipment and enable 
access to the deep colon have been reported. 
Yamasaki et al[64,65] reported their modified clip-with-
line method, which does not require withdrawal 
and reinsertion of the endoscope. However, it has 
two disadvantages. First, it is difficult to adjust the 
traction. The counteraction is adjusted solely by 
pulling, whereby it is difficult to add further traction to 
tighten the line. Second, the procedural success rate of 
traction-assisted clip and line was 87%[65]. Yamasaki et 
al[65] recommended pulling gently on the line within the 
proximal colon because the clip detached from three 
lesions, all of which were in the proximal colon.

The second method, reported by Yamada et al[66] 
and Ota et al[19], uses the CSM-PLT approach to deep 
colon endoscopy. Although this method requires 

reinsertion of the endoscope, it can applied to any 
colon using the prelooping technique and a balloon 
overtube (ST-CB1; Olympus, Tokyo). Traction is 
maintained by the snare and the clip independent 
of the scope[19,66]. This method requires no special 
equipment, and is superior to the aforementioned 
method in two aspects. First, the clip-and-snare 
method enabled pushing and pulling movements for 
traction (Figure 8). Second, it has more flexibility. We 
were able to perform the ESD not only from the frontal 
but also the retroflex view using the clip-and-snare 
method. Moreover, this method enables widespread 
access to the submucosa through the placement 
of multiple clips on different edges of a lesion. This 
flexibility is important when ESD is performed for 
colorectal lesions because the clinical situation can 
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C

Figure 8  Clip-and-snare method enabled pushing and pulling movements for traction. A: The lesion was pulled anally in retroflexion view using a balloon 
overtube in the deep colon; B: Pushing the snare to facilitate visualization of submucosal layer; C: Traction is maintained by the snare and the clip independent of the 
scope.

Table 2  Traction method based on the anatomical site

Head and neck Esophagus Stomach Colon and rectum

Clip with line method No report, but theoretically 
possible

Very useful Useful, especially in the greater 
curvature of gastric body

Modified method is useful in 
any colon

External forceps method Useful Useful Difficult in the cardia and the lesser 
curvature of upper gastric body

Rectum only

Clip and snare methods 
using prelooping technique

No report, but theoretically 
possible

No report, but theoretically 
possible

Useful Useful, but requires overtube 
in deep colon

Internal traction method No report No report Difficult in the pylorus and the 
cardia

Useful

Double scope method No report, but theoretically 
possible

No report Useful  Rectum only

Tsuji K et al . Traction for ESD



change from moment to moment[19]. Yamada et 
al[66] demonstrated in a retrospective study that the 
procedure time for CSM-PLT was significantly shorter 
than that for a control group (45.6 min vs 70.1 min, P 
= 0.047). However, the number of patients was small. 
Further prospective studies are warranted to confirm 
the efficacy and safety of this method.

CONCLUSION
Various traction methods have been reported for ESD 
based on specific characteristics of each anatomical 
site. Each method has advantages and disadvantages, 
as delineated in Tables 1 and 2. Appropriate appli­
cation of traction methods combined with technical 
proficiency will improve the outcomes of ESD proce­
dures. Further advancements should be assessed 
through prospective, randomized controlled studies.
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