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INTRODUCTION

Treatment of colonic neoplasia has been driven towards a mini-
mally invasive approach to reduce postoperative discomfort and 
co-morbidity(1,2). In the last two decades, several randomized trials 
showed laparoscopic approach to reach similar or even superior 
results compared to standard open surgery(3,4). Given the diffusion 
of accurate endoscopic screening for colonic neoplasia, a higher 
percentage of colonic tumors are currently discovered at an early 
stage, before further anatomical alterations become clinically evi-
dent (i.e., altered defecation and/or rectal bleeding)(5,6). In the effort 
of reducing postoperative complications and discomfort, as well as 
achieving a faster return to normal activity preserving the physi-
ologic colorectal function, endoscopic excision has been proposed 
to address colonic lesions at this early stage(7,8). This natural orifice 
trans-luminal endoscopic surgery (NOTES) established in Japan 
gained soon widespread popularity due to excellent long-term 
survival associated to an extremely reduced invasiveness(9,10). This 
is particularly evident for middle and low rectal lesions that classi-
cally required temporary ileostomy or abdomino-perineal excision 
in some cases. More recently, new criteria for endoscopic treatment 
of malignant lesions in the lower gastrointestinal tract (colon and 
rectum) have been well-defined (e.g., G1/G2, LO, invasion depth 
≤1000 μm). The introduction of high definition flexible endoscopy 
and dedicated instruments specifically developed for performing 
more complex endoscopic resections, contributed to the increased 
interest of endoscopic community in underlying technical limita-
tions and difficulties associated to the procedure(11). Endoscopic 
submucosal dissection (ESD) is currently recognized as an effective 
treatment of larger (>15 mm) and poor lifting colonic lesions when 
en-bloc/R0 resection is required. Indeed, while standard endoscopic 
mucosal resection (EMR) is potentially associated with insuf-
ficient resection margin, ESD allows a correct judgment of either 
histological margin and stage. A recent metanalysis demonstrated 
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that ESD rates of en-bloc curative resection were much higher but 
recurrence much lower (91.7%, 80.3%, and 0.9%, respectively) than 
those of EMR (46.7%, 42.3%, and 12.2%, respectively)(12). However, 
ESD is considered a complex procedure due to some limitations 
such as risk of perforation, significantly higher than that associ-
ated with EMR (5.7 vs 1.4 per cent)(12). One reported drawback 
of ESD is the lack of adequate tissue traction to allow a precise 
and effective dissection along the right plane as performed during 
surgery(13). Another limitation is lack of triangulation compared 
to standard laparoscopy, so that endoluminal techniques remain 
difficult to accomplish due to limited view and available move-
ments. That is, ESD procedure seems to be limited to few referral 
centers with great expertise in interventional endoscopy(14). Several 
ESD techniques have been described to overcome these drawbacks 
with variable outcomes and reported complications and to date, 
an extensive use of ESD to address large lesions could have been 
implemented with a more simplified, standardized and repeatable 
procedure(15). In fact, the reported length of ESD (range, 65–108 
min) was about 3-fold longer when compared to standard EMR 
(range 29–30 min) (OR: 6.84; CI: 3.30–14.18)(13). More recently, 
different devices (e.g., similar to laparoscopic Johannes) seemed to 
better guarantee an easier approach to resect lesions under tension 
and to remove tissue with overall improved oncological outcome. 
In this setting, the lack of reports determines the real necessity of 
further technical standardization.

TECHNICAL NOTE

Conventional flexible lateral dissection
Traditional technique of ESD includes six steps to be completed 

sequentially: a) lesion identification and mucosal marking, b) sub-
mucosal injection, c) precutting (the very first small incision into 
the mucosa), d) complete cutting of the circumferential incision, 
e) submucosal dissection, f) hemostasis. The lesion marking and 

AG-2021-103
doi.org/10.1590/S0004-2803.202100000-99



Del Genio G, Lucido FS, Gambardella C
Technical aspects of endoscopic submucosal dissection (ESD). From lateral to longitudinal dissection: a new approach to treat colonic tumors

Arq Gastroenterol • 2021. v. 58 nº 4 out/dez • 567 

the circumferential incision have been supported as a prudential 
approach reducing the incidence of  uncompleted resection and 
perforation. This is related to the type of dissection; indeed, starting 
from the early introduction of needle-knife type devices (i.e., IT 
1-2, Flex knives; Olympus America, Inc, Center Valley, Pa, USA. 
Hybrid knife; ERBE USA, Marietta, Ga. Mucosectome; Pentax, 
Tokyo, Japan) standard dissection is conducted by lateral move-
ment of the endoscope with traction performed by the cap. This 
generates a simultaneous movement of dissection devices and the 
scope itself, along the surgical plane (FIGURE 1.A). A potential 
short-come of this technique may be represented by an intrinsic 
difficulty of maintaining a stable tissue traction as well as a steady 
clear image with an increased odd of achieving a wrong dissection 
line. This important limitation is more likely to occur when dealing 
with larger/occupying space lesion. 

bleeding, grasper should grab and close the vessel whilst suction 
is carried out to confirm bleeding stops, so that diathermy energy 
can be finally applied with an available optimal view. The most 
important advantage of  this “grasper assisted” dissection, lays 
on the opportunity of  working along the longitudinal axis of  the 
instruments (FIGURE 1.B). This allows during a large portion of 
dissection, to move forward into the deeper resection plane along 
the sub-mucosal layer with no need of  moving the endoscopic tip, 
thereby enabling a less complicated and technically demanding 
procedure. Another advantage of  grabbing the tissue into the 
grasper claws is to modulate the delivery of energy with a higher 
rather than lower power setting depending on the amount of tissue 
to address. Specifically, when a vessel is supposed to be included into 
the branches a longer preventive electrocoagulation to be applied 
is recommended. Another potential advantage of this technique 
is endoscopist may apply the required energy power after lifting 
back the grasper, assessing tissue consistency, and controlling the 
right plane of dissection. This potentially reduce the risk of diffu-
sion of energy at deeper layer, thus the risk of serosal perforation. 

With this in mind, we may assume this “fixed” technique of dis-
section reproduce more than the flexible one the principles derived 
from minimally invasive surgery. That is, it seems to facilitate and 
utterly improve safety of ESD. However, although it would seem 
more feasible, this newly described approach to ESD needs cau-
tion and should be initially reserved to smaller resection in selected 
patients with well exposed lesion. It is always necessary to inform 
the patient, an immediate surgical procedure (transanal excision or 
laparoscopic resection/repair) may be necessary in case of perfora-
tion or a second stage surgery may be necessary to extend the resec-
tion, according to final pathology. We are confident on that future 
progress in devices technology will improve feasibility of ESD and 
further facilitate widespread practice of such promising technique, 
according to all the required principles of surgical oncology.
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FIGURE 1. A) Endoscopic submucosal dissection performed by “flexible 
lateral dissection”. Lateral movements of the endoscope tips allow to move 
the dissection and performing cut and suture. B) Endoscopic submucosal 
dissection accomplished by “fixed longitudinal dissection”. The grasper 
grabs the tissue with subsequent energy delivery. The view remains stable 
being the scope maintained in a stationary position.

BA

Fixed longitudinal dissection
To overcome the above mentioned issues, we proposed an 

alternative technique for dissection based on the experience 
gained with single incision laparoscopic surgery. In this view, 
the main technical issue during ESD is to avoid tissue collapse, 
providing constant traction and optimal view during resection. 
The employment of  a double channel endoscope enables opera-
tors to perform the ESD procedure by simultaneously introduc-
ing two instruments into the lumen. This allows to keep either 
an adequate traction even when cup cannot lift the tissue up or 
to achieve good haemostasis by combined use of  mono- and 
bipolar energy graspers. Care should be taken to cauterize all 
small vessels before cutting, since bleeding can obscure surgical 
field and increase operative time. In case of  active unexpected 
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