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Although endoscopic submucosal dissection (ESD), devel-
oped in Japan in late 1990s, is now increasingly adopted 
worldwide for en bloc resection of superficial tumors, 
including early colorectal neoplasms in the upper and lower 
gastrointestinal tracts [1, 2], adoption of colorectal ESD has 
not been widespread due to technical challenges and limita-
tions imposed by the complex anatomic features of the large 
intestine such as acute angulation, a relatively thinner wall, 
and a narrow lumen/operating space [3]. Submucosal injec-
tion of a solution, by separating the mucosal and muscular 
layers, is the most important step of ESD, enabling safe cir-
cumferential mucosal incision and submucosal dissection. 
A well-formed submucosal fluid cushion is an essential 
requirement in order to maintain sufficient mucosal eleva-
tion to lift lesions during ESD, considered one of the most 
important factors used to improve safety and outcomes [4, 
5]. Lengthier ESD requires a durable submucosal cushion 
for lasting elevation in order to achieve safe dissection. At 
this point, we would like to discuss an important controversy 
addressing the choice of ideal solution, defined as one that 
provides a sufficiently wide and durable submucosal cush-
ion, is easy to inject, is widely available, and is harmless to 
tissue and the host. Since there is no perfect solution, several 
kinds of submucosal injection solutions have been developed 
globally [4–8].

The most important requisites of an optimal injection 
solution are provision of a thick and lasting submucosal 
cushion with durable lesion elevation and good preservation 
of the tissue specimen facilitating accurate histopathologic 

staging. Although normal saline (NS) is the most widely 
used solution as it is simple to use and cheap, the cushion 
created with NS is sustained for a very short period due 
to rapid resorption of fluid and sodium requiring repeated 
injections which may be problematic for effective ESD. 
To overcome these limitations, several alternative submu-
cosal injection solutions have been developed and studied 
consisting of polymers, emulsions, and charged molecules 
that are more viscous and less easily resorbed than saline. 
Out of all available submucosal injection solutions such as 
physiological saline, hypertonic saline, and glucose, glyc-
erin/fructose/0.4% sodium hyaluronate (SH) was the only 
solution for submucosal injection approved in Japan to date. 
Therefore, though it is the most commonly used submucosal 
injection solution for ESD in Japan [4, 5], there are recent 
concerns that SH might promote cancer cell proliferation 
[10]. To mitigate this serious concern, a new submucosal 
injection solution consisting of 0.6% sodium alginate (SA) 
was made available in Japan in June 2019. SA is used in 
clinical practice to treat peptic ulcer or used as hemostatic 
agent. SA has superior mucosal elevation than 0.4% SH. 
In another study, its clinical efficacy was reported as non-
inferior to 0.6% SA [6]. Therefore, the use of SA as a sub-
mucosal injection should increase in clinical practice. In this 
study,  EndoClot® SIS polysaccharide (principal ingredient 
sodium carboxymethyl starch) provided longer-lasting eleva-
tion than SA. One of the strengths of this study was that both 
in vivo and in vitro experiments were conducted to verify 
safety and effectiveness.

In this issue of Digestive Diseases and Sciences, Dai et al. 
[9] evaluated the feasibility and safety of injected  EndoClot® 
SIS polysaccharide as a submucosal injection solution for 
ESD of lesions in the porcine stomach compared with sig-
MAVisc™ (sodium hyaluronate) or Eleview™ (medium 
chain triglycerides/poloxamer 188/polyoxyl-15-hydroxystea-
rate). The authors reported increased effective separation of 
the mucosa and muscular layers and reduced adverse events, 
in particular bleeding, in comparison with sigMAVisc™ 
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or Eleview™ in ex vivo and in vivo ESD studies, with the 
authors concluding that  EndoClot® SIS polysaccharide is an 
effective submucosal injection solution.

Despite the encouraging result that  EndoClot® SIS poly-
saccharide provided a longer-lasting result with sufficient 
elevation, there are unresolved issues that need addressing 
before the clinical usefulness of  EndoClot® SIS polysac-
charide is established. First, endoscopic ultrasonography 
performed in this study showed that  EndClot® SIS polysac-
charide forms a viscous gel after submucosal injection. In 
my experience, there is difficulty with cutting and dissecting 
the gel form of EndoGel (i.e., ESD training model) [11]. 
We are also aware that the gel interferes with the proce-
dure to a great extent. Such interference in ESD with the 
presence of gel in the submucosal layer may pose difficulty 
to identifying the appropriate level of the submucosa (just 
above the muscular layer for gastric lesions) that potentially 
could jeopardize accurate and safe dissection. To resolve 
this issue, histopathologic examination of ESD specimens 
should be performed to confirm that specimens were dis-
sected at an appropriate level (layer). Second, regarding ESD 
outcomes, a significant advantage of  EndoClot® SIS poly-
saccharide versus the other solutions could not be shown in 
the in vivo study. Since this outcome may have been affected 
by the small sample size as described by the authors in their 
discussion of limitations, further verification with a larger 
sample size is necessary. Furthermore, ESD outcomes with 
 EndoClot® SIS polysaccharide under difficult situations 
(such as in difficult locations or in the presence of fibro-
sis) would be useful to ascertain its usefulness in challeng-
ing situations. Third, since only the results of experimental 
ex vivo and in vivo experiments were shown, clinical trials 
are required prior to approval for use in clinical practice.

Despite these caveats,  EndoClot® SIS polysaccharide has 
the potential to be a contender to be included in as a useful 
submucosal injection solution. But to become the preferred 
solution, larger head-to-head studies in humans are needed 
to prove its superiority over widely used solutions such as 
with SH and SA.
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