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1. Introduction 

Recently in Japan, Endoscopic submucosal dissection (ESD) is beginning to become widely 

performed for the treatment of colorectal lesions. However, ESD is a very difficult technique 

which may lead to perforation of the colonic wall and also time consuming compared to 

Endoscopic mucosal resection (EMR). In this article, I would like to introduce the indications 

and the practical procedure of colorectal ESD.  

Since Endoscopic mucosal resection (EMR) is widely and safely performed throughout the 

world, the indications for colorectal ESD are as follows: 1) lesions which are difficult to 

remove en block with a snare EMR due to size, such as those in the LST-NG category, 

lesions exhibiting VI pit patterns, shallow submucosal invasive carcinoma, large depressed 

type tumors and large protruded type lesions suspected to be carcinoma. 2) lesions with 

fibrosis due to biopsy or peristalsis. 3) sporadic localized lesions in chronic inflammation, 

such as ulcerative colitis. 4) local residual carcinoma after EMR. This indication was 

proposed by Tanaka S et al and is widely applied in Japan.1) Since, most early colorectal 

lesions can be treated by EMR or Endoscopic piecemeal mucosal resection (EPMR), 

indications for ESD is relatively limited. The most beneficial point of ESD is the accuracy of 

en block resection of the lesion without regard to the specimen size.  

Needle knife, IT (Insulated Tipped) knife, Hook knife, Flex knife and Dual knife are 

representative knives for ESD.1) For colorectal ESD, Flex knife, Dual knife and Hook knife 

are mainly used. Also transparent hood is essential for colorectal ESD. Glycerol or sodium 

hyaluronate solution is necessary for submucosal injection.2) A good quality high-frequency 

power supplies like VIO300D, ICC200 (ERBE, Germany), or ESG-100 (Olympus, Japan) is 

also required. To decrease patient’s discomfort, the Carbon dioxide insulation system (UCR 

system, Olympus, Japan) is useful. Carbon dioxide can be absorbed into the human tissue 

more than 100 times faster than room air. The use of this system can decrease the distention 

of the colon. 3) 

In order to perform colorectal ESD, the most important point is to place the lesion opposite 

toward the gravity. You have to change the patient’s position to check this point before 

starting ESD. General anesthesia is not necessary because it becomes difficult to change the 
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patient’s position during the ESD procedure. In Japan, colorectal ESD is mainly performed 

under conscious sedation.  

After locating the lesion in the appropriate position, submucosal injection is performed. You 

have to inject enough amount of solution to elevate the lesion completely (Glycerol or 

sodium hyaluronate solution). ESD requires larger volume of submucosal injection 

compared to EMR. Usually, we dilute the sodium hyaluronate solution by glycerol 4 ~5 

folds containing a small amount of indigo carmine and epinephrine hydrochloride. Indigo 

carmine is useful for a better visualization of the submucosal layer.  

After submucosal injection, mucosal incision is performed. For mucosal incision, Flex knife 

or Dual knife is used. It is important to fix the knife gently to the colonic wall and not to 

press it strongly. Colonic wall is very thin, and there is no need to press the knife strongly 

towards the wall. When using the Flex knife, appropriate length of the knife may be about 

2mm or less. If the lesion is larger than 40mm, it is important not to complete the circular 

mucosal incision before the submucosal dissection. This is because the submucosal solution 

leaks out from the mucosal incision space, and the observation of the submucosal space 

becomes poor. For submucosal dissection, the important point is to slide into the 

submucosal space by using the transparent hood as soon as possible. Flex knife or Dual 

knife is mainly used, but in difficult situation, Hook knife is useful. Hook knife is safe 

because it allows submucosal dissection by hooking and pulling the tissue towards the 

luminal side.4) During this procedure, vessels are usually seen and sometimes it requires 

hemostasis. Since the colonic wall is extremely thin, a special hemostatic forceps with a 

small cup is used (50~60W, soft coagulation). To prevent delayed perforation, excess 

coagulation must be avoided. Post ESD bleeding is a rare event in colorectal ESD, so there is 

no need for excess coagulation.  

Figure 1 shows a case treated by ESD. This is a granular-type laterally spreading tumor 

(LST-G) with a scar, 35mm in diameter in the sigmoid colon. As shown in figure1, you can 

see that the lesion is positive for non-lifting sign. It is impossible to perform en-block 

resection by conventional EMR method in a case like this. The lesion had severe fibrosis in 

the center but it was successfully removed by ESD. The procedure time was 70 minutes.  

The most hazardous and dangerous complication in colorectal ESD is the perforation of the 

bowel wall. This must be managed with extreme caution because it will easily lead to 

peritonitis and may sometimes be life threatening. When the perforation is admitted during 

the ESD procedure, the perforation site must be closed by an endoscopic clip immediately.5) 

To continue the ESD procedure or not depends on the condition of the patient. In my 

opinion, you should stop the ESD and manage the lesion later (ie; laparoscopic operation). 

Leading the patient to a life threatening situation should be avoided as much as possible. 

The most important point is that colorectal ESD is a very difficult technique and is still a 

clinical research procedure. Colorectal ESD should be performed only by a well experienced 

colonoscopist.  

Colorectal ESD is now beginning to be performed in many hospitals in Japan, but is still at a 

clinical research level. More devices and safe procedures are warranted for  

the establishment of standard safe colorectal ESD. I hope that all colorectal lesions will  

be properly treated by a treatment method appropriately selected from among EMR, ESD 

and surgical resection (including laparoscopic operation) after precise preoperative 

diagnosis.  
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Fig. 1. 
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