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Two decades ago, gastroenterologists used endoscopy for the diagnosis of Gastrointestinal (GI) lesions, thereby helping surgeons to localize lesion that necessitated resection and
treatment with surgery. Today, the gastroenterology field has advanced beyond the diagnostic
era and now, a large number of GI lesions can be treated via endoluminal procedures performed
by the gastroenterologist with no need for surgical intervention.
In recent years, the improvement of endoscopic imaging and tools, such as snares,
clips and needles which can be delivered through the endoscope channel, have helped to change
the field of gastroenterology. This allowed for the development and advancement of Endoscopic Mucosal Resection (EMR) and Endoscopic Submucosal Dissection (ESD). The pioneers
of EMR and ESD were from Japan and the first articles describing these techniques were published in the 1990s.1,2
Two classification systems are used for describing GI lesions to be considered for
EMR and ESD. One system is the Japanese classification3 and the second is the Paris system,
which was proposed in 2002.4 The Japanese classification was originally developed for early
gastric cancer management, but it can be applied to lesions throughout the GI tract. Once lesions are classified, EMR can be performed in different GI locations, including the esophagus,
stomach, colon and rectum. When lesions are more complex and beyond the mucosa, ESD can
be performed with careful dissection.
Endoscopic ultrasound (EUS) may be useful in deciding whether to perform EMR or
ESD. EUS can aid in determining the penetration of the tumor to layers beyond the mucosa
when the lesion is localized in proximal parts of the colon. If the lesion cannot be reached by a
regular EUS endoscope special high frequency mini-probes may be used through the colonoscope working channel.
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Two methods are used in performing EMR. The first method is ‘suck and cut’ and the
second method is ‘lift and cut’. Both usually begin with a submucosal injection prior to resection of the lesion the suc and cut method may be used also without submucosal injection especially when being performed in the esophagus. The injection is used to expand the submucosa,
separating the deeper muscolaris propria from the more superficial mucosa and submucosa
layers. Several solutions may be used as the injectate. These include normal saline with or
without diluted epinephrine, hypertonic saline, dextrose solution, sodium hyaluronate, fibrinogen combination, glycerol, and fructose solutions all of those may be mixture with methylene
blue depend on the preference of the endoscopist.5-8 Conio, et al. compared the solutions and
showed that the disappearing time of normal saline is approximately 3 minutes with or without
epinephrine, while the disappearing times of 50% dextrose and 10% glycerol and hyaluronic
acid solutions were 4.7, 4.2 and 22 minutes respectively.9
After injection, one of the two resection methods can be applied. The ‘suck and cut’
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method utilizes a transparent cap on the endoscope and requires
suctioning of the lesion into the cap. The lesion is then resected
by a snare which exits through the working channel into the
transparent cap. A variation of this method is the use of bands
instead of an injection solution, and this method is best for the
treatment of esophageal lesions.10 Following injection, the ‘lift
and cut’ method involves the use of a grasper to pull the lesion
from the muscolaris propria. The ‘lift and cut’ method was the
first EMR technique, but because of complexity, the ‘suck and
cut’ method is now used more widely.
When the lesion is thought to be deeper or wider, if
it is a submucosal lesion, or if en bloc resection is preferred,
ESD may be used for resection. ESD includes the same inject
and lift method as EMR, but instead of using a snare, needle
knife is used to resect the lesion through dissection. ESD can be
performed in different GI locations such as esophagus, stomach,
duodenum, colon and rectum.
Once removal of the lesion is complete, tattooing of the
procedure area can be considered in order to assist in surveillance. Use of India ink tattooing is recommended, but careful
injection is necessary as India ink can result in tissue scarring if
injected to the submucosal space. One method to prevent scarring is to first inject normal saline to separate the mucosa and the
submucosal layers and then inject the ink.
The long term outcomes of both EMR and ESD have
been positive. Merkow, et al. compared the outcomes of patients
with early esophageal cancer treated by EMR or surgery. There
was a higher 30 day mortality rate in the surgical group and 5
year survival was 77% and 88% in the EMR and surgical groups
respectively.11 EMR for gastric lesions (when the margins of the
lesion are clear with no dysplasia) has also had favorable outcomes. The outcomes of colonic EMR for early colon cancer are
similar to the results in esophageal and gastric EMR. Bledebos,
et al. reported the results of a meta-analysis of colonic EMR
showing that the recurrence rate was 15% and that piecemeal
resection had a higher recurrence rate as compared to en bloc resection (20% versus 3% respectively).12 Ikematsu, et al. reported
long term outcomes after resection of submucosal invasive colorectal cancer by ESD or surgery. In patients with low risk lesions (lesion entirely resected, well to moderately differentiated
adenocarcinoma, no vascular invasion and submucosal invasion
<1 mm), there were recurrence rates of 0% and 6% for rectal and
colonic lesions, while in patients with high risk lesions, the recurrence rates were 1.4% and 16% for rectal and colonic lesions
respectively.13
Both EMR and ESD can lead to adverse events and in
order to lower complication rates the procedures should be performed by experienced endoscopists. Adverse events, including
perforations, strictures, and immediate or late bleeding during
esophageal EMR were reported to be present in 0% to 13% of
cases.14,15 Gastric EMR adverse events have been reported to
range from 1% to 5%.16,17 In colonic EMR, bleeding events may
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occur in as many as 24% of cases.18 Colonic ESD may be complicated by perforation in up to 10% of cases as reported by Tamegai Y, et al.19 but in most cases the perforation may be treated
endoscopically without the need for surgical intervention.
In conclusion, EMR and ESD will continue to be performed worldwide, likely with increased frequency, during the
next several years. Nonetheless, in order to avoid and reduce
complications, it is recommended that EMR and ESD be performed at high volume centers and by experienced endoscopists.
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