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Abstract
AIM: To investigate the indication, feasibility, safety, 
and clinical utility of endoscopic submucosal dissection 
(ESD) in the management of various gastrointestinal 
pathologies. 

METHODS: The medical records of 60 consecutive pa-
tients (34 female, 26 male) who underwent ESD at the 
gastroenterology department of Kocaeli University from 
2006-2010 were examined. Patients selected for ESD 

had premalignant lesions or non-invasive early cancers 
of the gastrointestinal tract and had endoscopic and 
histological diagnoses. Early cancers were considered 
to be confined to the submucosa, with no lymph node 
involvement by means of computed tomography and 
endosonography.

RESULTS: Sixty ESD procedures were performed. The 
indications were epithelial lesions (n  = 39) (33/39 ad-
enoma with high grade dysplasia, 6/39 adenoma with 
low grade dysplasia), neuroendocrine tumor (n  = 7), 
cancer (n  = 7) (5/7 early colorectal cancer, 2/7 early 
gastric cancer), granular cell tumor (n  = 3), gastrointes-
tinal stromal tumor (n  = 2), and leiomyoma (n  = 2). En 
bloc and piecemeal resection rates were 91.6% (55/60) 
and 8.3% (5/60), respectively. Complete and incom-
plete resection rates were 96.6% (58/60) and 3.3% 
(2/60), respectively. Complications were major bleed-
ing [n  = 3 (5%)] and perforations [n  = 5 (8.3%)] (4 
colon, 1 stomach). Two patients with colonic perfora-
tions and two patients with submucosal lymphatic and 
microvasculature invasion (1 gastric carcinoid tumor, 
1 colonic adenocarcinoma) were referred to surgery. 
During a mean follow-up of 12 mo, 1 patient with ad-
enoma with high grade dysplasia underwent a second 
ESD procedure to resect a local recurrence. 

CONCLUSION: ESD is a feasible and safe method for 
treatment of premalignant lesions and early malignant 
gastrointestinal epithelial and subepithelial lesions. Suc-
cessful en bloc and complete resection of lesions yield 
high cure rates with low recurrence. 
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INTRODUCTION
New developments in the optical technology of  endo-
scopes allow early detection of  mucosal abnormalities 
that are amenable to endoscopic therapies. Endoscopic 
therapies are used for premalignant lesions and noninva-
sive early cancers with low risk of  lymph node metastasis. 
Endoscopic therapies include ablation and resection-
based modalities. Resection-based modalities consist of  
endoscopic mucosal resection (EMR) and endoscopic 
submucosal dissection (ESD). The major advantage of  
resection-based modalities is the recovery of  the specimen 
for histopathological analysis. A recent study has shown 
the long-term prognosis of  complete en bloc EMR to be 
comparable to surgery for differentiated early gastric can-
cer with 10-year survival rates of  99%[1]. Although lesions 
with a diameter of  less than 20 mm can be resected in 
an en bloc fashion with EMR, larger lesions can only be 
removed in a piecemeal fashion. It is difficult to have an 
accurate histopathological evaluation of  a lesion that is 
removed in a piecemeal fashion. Furthermore, the risk 
of  local recurrence after piecemeal resection is higher 
than that of  en bloc resection[1-3]. 

ESD is a newly developed technique that allows en 
bloc resection of  larger (usually more than 20 mm) mu-
cosal as well as subepithelial gastrointestinal lesions above 
the muscularis propria with the use of  cutting devices. En 
bloc resection rate of  ESD ranges between 83%-98%, 
which is significantly higher than EMR. Local recurrence 
rates range between 0%-3%[4]. However, compared to 
EMR, ESD is technically more challenging, requires higher 
endoscopic skills, is time consuming and has a prolonged 
learning curve[5-7]. Although ESD has been accepted in the 
armamentarium of  endoscopic management of  premalig-
nant and noninvasive early gastrointestinal cancers in Japan 
and Asia, the Western experience with this new modality 
has been quite limited. This may be related to differences 
in the epidemiology of  certain gastrointestinal diseases 
(e.g. gastric cancer), differences in technical expertise, due 
to its prolonged procedure time, due to its long learning 
curve, or possibly due to legal concerns, as well as proce-
dural reimbursement. Our study is the first series of  ESD 
cases from Turkey and among the few studies performed 
in Europe. The aim of  this study is to describe indications, 
feasibility, safety, complications, and recurrence rate of  the 

mucosal and subepithelial ESD cases  in the upper and 
lower gastrointestinal tract. 

MATERIALS AND METHODS
Patients
From September 2006 to June 2010, a consecutive series 
of  patients who underwent an ESD at a tertiary referral 
center (Kocaeli University Hospital) were reviewed. Pre-
malignant lesions larger than 15 mm in size and noninva-
sive early cancers with low risk for lymph node metastasis 
larger than 10 mm were included in the study. The inclu-
sion criteria for carcinoma were histological well differen-
tiation, diameter of  ulceration ≤ 30 mm, lack of  submu-
cosal invasion and lymph node involvement detected with 
computed tomography (CT) or endoscopic ultrasound 
(EUS). Prior to an ESD attempt, each case was reviewed 
by a team consisting of  an oncologist, a general surgeon, 
and an anesthesiologist. ESD indications, procedural 
information (instruments, sedation, procedure duration, 
findings, interventions, outcome, and complications) were 
retrospectively collected and analyzed. The research pro-
tocol was approved by the local ethics committee. Both 
oral and written informed consents were obtained from 
the patients. This study was conducted in accordance with 
the ethical principles of  the Declaration of  Helsinki and 
in compliance with good clinical practice.
 
Equipment and procedure
All ESD procedures were performed by a single operator 
(S.H.) who had studied ESD in 2006 for three months 
(under the supervision of  Hironori Yamamoto, MD; Jichi 
Medical School, Tochigi, Japan). During his study as a vis-
iting professor he studied the indication, techniques and 
other basic knowledge regarding ESD for the esophagus, 
stomach and colon in the endoscopy unit of  Jichi Medical 
University. The author also joined ESD courses in porcine 
stomach models organized by the gastrointestinal endos-
copy society during national gastroenterology weeks. In 
these courses he achieved more experience, but also con-
tributed to the education of  physicians interested in this 
area.

Prior to an ESD attempt, all lesions were examined 
with an optical magnifying endoscope (EG-450 ZW5; 
Fujinon) and colonoscope (-EC-590 Z/WL; Fujinon), 
with 1% Indigo Carmine used as an adjunct to magni-
fication. The lesion size was determined upon the com-
parison of  standard open biopsy forceps with the lesion. 
The invasion depth of  the lesions was examined either 
with high frequency ultrasound mini probes (P1912-MB, 
P1915-MB, P2012-M, 12-20 MHZ; Fujinon) or echo-
endoscopes (GF-UE 160-AL5; Olympus) depending on 
the size and location of  the lesion. Superficial lesions were 
classified according to the Paris classification system as 
type Ⅰ (protruding), type Ⅱ (flat) a, b, c and type  Ⅲ (ex-
cavated)[8]. Kudo classification was used for characteriza-
tion of  colonic pit patterns[9]. 

ESD procedures were performed in a standardized 
way. The margins of  the lesion were marked with an 
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electrocautery (30 W soft coagulation) to determine the 
resection border (except in the colon). Then submucosal 
injection was performed to lift the lesion. For the injection, 
a special mixture (1 unit of  2% sodium hyaluronic acid, 
3 units of  saline, 0.5 mL of  epinephrine (1/10 000) and 
0.5% of  indigo carmine) was used. After sufficient lifting, 
a flush knife (DK2618JN 20; Fujinon), insulated-tip knife 
(KD-610L; Olympus) or needle knife (KD-11Q-1) was 
used to create a circumferential incision around the lesion 
extending into the submucosa. After circumferential inci-
sion, a submucosal dissection was performed to remove 
the lesion in an en bloc fashion.

A high frequency generator with an automatically con-
trolled system (Endo-cut mode; ERBE ICC 200, Elektro-
medizin GmbH, Germany) was used for dissection and 
coagulation. A specialized cap (EMR ST Hood DH 15CR, 
Fujinon) was placed on the tip of  the endoscope to make 
the dissection easier by increasing stability. Initially marked 
lesions were dissected with a diathermic knife (Olympus 
or Fujinon) circumferentially using endo-cut mode (2-3/80 
W). An insulated-tip (IT) knife (KD-610L; Olympus) 
was used to dissect the borders of  the lesions with a high 
perforation risk (wide based lesions and colonic lesions 
between haustral folds) using endo-cut mode (3/120 W). 
Submucosal dissection was performed with spray coagula-
tion (45 W). Small vessels were coagulated with spray co-
agulation. Larger vessels or arteries with high bleeding risk 
were coagulated with hemostatic forceps (Fujinon). 

Circumferential incision was completed in all cases. In 
colonic lesions, semi-circumferential incision was per-
formed initially. After submucosal dissection, circumfer-
ential incision was completed. A few cases were finished 
with snare resection, but only after 80% of  ESDs were 
completed. Standard or therapeutic gastroscopes (Fuji-
non EG-530 D) were used for lesions located in the rec-
tum and sigmoid colon. Lesions close to the anus were 
treated in the retroflexion position. Colonoscopes were 
used for lesions proximal to the splenic flexure. 

The first gastric lesions treated by ESD were located 
at the antrum in our series, as most gastric lesions were. 
Later on, cardiac lesions were treated by ESD in the ret-
roflexion position. 

All of  the ESD procedures were performed under 
deep sedation. A combination of  propofol and fentanyl 
was provided by an anesthesiologist. Patients were con-
tinuously monitored with an electrocardiogram, and blood 
pressure and oxygen saturation were monitored. The 
position of  the patient could be easily changed whenever 
required with the help of  medical attendants under the 
control of  the anesthesiologist.

Definitions and follow-up strategy
All the specimens were examined by a single pathologist 
who is specialized in gastrointestinal pathology. En bloc 
resection was defined as the removal of  a lesion in a sin-
gle piece. Piecemeal resection was defined as the removal 
of  a lesion in more than one piece.

A recurrent disease was defined as the reappearance 
of  neoplastic tissue at the site of  initial ESD at the 6th mo 

follow-up endoscopy. In the case of  a perforation, he-
moclips were used. Bleeding that could be managed with 
endoscopic intervention was considered as minor bleeding. 
Bleeding with hemodynamic instability and blood trans-
fusion requirement with or without the need for surgical 
intervention was considered as major bleeding. 

A lesion was considered to be completely removed 
(R0 resection), when the vertical and lateral surgical mar-
gins were 2 mm away from the lesion. When neoplastic 
cells were present at surgical margins, this was considered 
as an incomplete resection (R1). Patients found to have 
undifferentiated or signet cell adenocarcinoma and sub-
mucosal/lymphovascular invasion on histopathological 
evaluation were referred to surgery. Patients were hospital-
ized for observation after the procedure and underwent 
a control endoscopy within 2 d of  the ESD procedure. 
Patients underwent follow-up endoscopies at 3 and 6 mo. 
After a normal endoscopy at the 6th mo, annual follow-
up was offered. 

Statistical analysis
A median of  continuous variables was used to present 
data. The Kruskal-Wallis test was used to compare median 
procedure time of  ESD groups. When Kruskal-Wallis test 
results were statistically significant (P < 0.05), a Mann-
Whitney test using Bonferroni correction was used to 
compare median procedure time between ESD groups. P 
< 0.01 was accepted as statistically significant. Statistical 
Packages for Social Sciences version 16.0 for Windows 
(SPSS, Chicago, IL, USA) was used for statistical analysis. 

RESULTS
Over the 46-mo period, 60 ESD procedures were per-
formed by a single operator (S.H.). There were 34 female 
(56.6%) and 26 male (43.3%) patients. The mean age (via 
standard deviation) of  patients was 54.6 (± 14.1) years. 

The majority of  ESD procedures (65%) were per-
formed for intraepithelial lesions (n = 39) (33/39 adenoma 
with high grade dysplasia, 6/39 adenoma with low grade 
dysplasia). The indication of  the remaining ESD proce-
dures were as following: neuroendocrine tumor (NET) (n 
= 7), cancer (n = 7) [5/7 early colorectal cancer (ECC), 2/7 
early gastric cancer (EGC)], granular cell tumor (n = 3), gas-
trointestinal stromal tumor (GIST) (n = 2), and leiomyoma (n 
= 2). Microscopic types of  the lesions in the different loca-
tions according to Paris classification is given in Table 1. En 
bloc and piecemeal resection rates were 91.6% (55/60) and 
8.3% (5/60), complete and incomplete resection rates were 
96.6% (58/60) and 3.3% (2/60), respectively. 

An adenoma (piecemeal resection is done on pur-
pose, Figure 1), early gastric cancer located in the antrum, 
and three flat adenomas with lateral invasion in the co-
lon were resected in piecemeal fashion. A patient with 
a NET that was incompletely resected was referred to 
surgery due to vascular invasion noted on histopathologic 
evaluation. A patient with an incompletely resected early 
colon cancer (ECC) due to lateral spreading was referred 
to surgery. Invasion into the muscularis propria was seen 
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in the surgical specimen of  the patient with gastric NET 
referred for surgery. But there was no invasion in the sur-
gical specimen of  the patient with ECC (this patient was 
referred for surgery because histology revealed neoplastic 
cells at the surgical margins of  the specimen resected in 
en bloc fashion). En bloc, piecemeal, complete, and in-
complete resection rates are shown in Table 2. 

The duration of  ESD procedures per cm2 were as fol-
lows; 27.8, 21.8, and 18.3 min for stomach, esophagus, and 

colon, respectively. However, the mean procedure durations 
were as follows; 158, 90.4 and 50.5 min for colon, stomach, 
and esophagus, respectively. The mean procedure time of  
colonic and gastric lesions was significantly longer than 
esophageal lesions [Kruskal-Wallis test (P < 0.01)]. This is 
due to the differences in size of  the lesions removed in dif-
ferent anatomic locations; colon (8.61 cm2) > stomach 
(3.25 cm2) > esophagus (2.34 cm2). Technical challenges 
related to the anatomic location of  lesions as well as nature 
of  lesions contribute to the procedure time (endoscopic re-
section should be done in the retroflexed position for lesions 
located in the cardia and proximal corpus, neuroendocrine 
tumors (NET) with rich vascularization have more bleeding).

Esophageal lesions
Seven esophageal lesions consisting of  3 granular cell 
tumors, 2 adenomas with high grade dysplasia, 1 gastro-
intestinal stromal tumor (submucosal), and 1 leiomyoma 
(submucosal) were treated with ESD (Table 3). No com-
plications occurred in patients with esophageal lesions 
that were removed with ESD. No recurrences were not-
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Figure 1  Endoscopic submucosal dissection procedure for adenoma with high grade dysplasia at antrum. A: Endoscopic view flat adenoma at antrum; B: 
Cutting of the first piece of the lesion which was decided to be extracted in two pieces; C: Submucosal dissection of the first piece; D: Cutting of the second piece 
of the lesion; E: Submucosal dissection of the second piece; F: Endoscopic view after the lesion is being extracted; G: Microscopic view of the lesion; H: Histology; 
Adenoma including fields of marked glandular atypia and distortion (HE × 20); I: Endoscopic view ten weeks after the procedure.

Table 1  Paris classification according to the endoscopic imag-
ing of lesions 

Ⅰa Ⅱa Ⅱb Ⅱa + Ⅱc

Stomach - 141 10
Small bowel -  3 -   1
Colon - 122 -  133

Esophagus 1   51 -   1

1Two cases are submucosal; 2Nine granular type lateral spreading 
tumor(LST); 3Seven pseudo-depressed type LST.
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ed in the 7 patients that had follow-up data. The mean 
follow-up period for these 7 patients was 15 mo. 

Gastric lesions
Twenty four gastric lesions, consisting of  16 adenomas (12 
adenomas with HGD, 4 adenomas with LGD), 4 carci-

noid tumors, 2 early gastric cancers, 1 GIST (submucosal), 
and 1 leiomyoma (submucosal) were treated with ESD 
(Table 4) (Figures 1 and 2). One lesion was located in the 
cardia (adenoma with HGD), 3 lesions were located in the 
gastric corpus (3 carcinoid tumors), and 20 lesions were 
located in the antrum (11 adenomas with HGD, 4 ad-
enomas with LGD, 2 EGC, 1 GIST, 1 carcinoid tumor, 1 
leiomyoma). A patient with a gastric adenoma with HGD 
had recurrence at the site of  prior resection. This patient 
had a second ESD, 12 mo after the first ESD. 

Colonic and small intestinal lesions
Twenty-nine lesions including 21 adenomas (2 tubulovil-
lous adenoma with HGD in duodenal bulb, 1 tubulo-
villous adenoma with HGD in cecum, 2 tubulovillous 
adenoma with HGD in transverse colon, 3 tubulovillous 
adenoma with HGD in sigmoid colon, 1 tubular adenoma 
in sigmoid colon, 9 tubulovillous adenoma with HGD in 
rectum, and 3 tubular adenoma in rectum), 3 carcinoid 
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Figure 2  Endoscopic submucosal dissection procedure for adenoma with high grade dysplasia at cardia. A: Adenoma at cardia; B: View of the lesion 
from esophageal aspect; C: Endosonographic image of the lesion; D, E: Marking the borders of the lesion with needle knife and lifting it; F, G: Cutting the lesion 
circumferentially with endo-cut above Z line, in retroflexion; H: Dissection of the submucosal area; I: Appearance of the mucosa after the lesion being extracted; K: 
Microscopic view of the lesion; L: Histology: mucosa, muscularis mucosa and superficial submucosa of stomach (HE × 20). Adenoma structure including adenomatous 
epithelium formed by irregular glands at mucosa; M: Endoscopic view six months  after the procedure.
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 Table 3  Esophageal endoscopic submucosal dissection cases

Location Number Histology (n )

Proximal esophagus 1 Granular cell tumor (1)
Middle esophagus 2 Granular cell tumor (2)
Distal esophagus 4 GIST (1)

HGD-A (2)
Leiomyoma (1)

Specimen size (median) 2.34 cm² (1.5-3 cm2)
Procedure time (median) 50.5 min (21.8 min/cm²)

GIST: Gastrointestinal stromal tumor; HGD-A: Adenoma with high grade 
dysplasia.

 Table 2  En bloc, piecemeal, complete, incomplete resection rates, median follow up and recurrence rates 

En bloc res. rate Piecemeal res. rate Complete res. rate Incomplete  res. rate Median follow-up (mo) Local recurrence

Esophagus     7/7 (100%) 0 7/7 (100%) 0 15 0
Stomach  22/24 (91.7%)  2/24 (8.3%) 23/24 (95.8%) 1/24 (4.1%)    11.8 1
Small intestine and colon  26/29 (89.7%)   3/29 (10.3%) 28/29 (96.5%) 1/29 (3.4%)    12.5 0
Total  55/60 (91.6%)  5/60 (8.3%) 58/60 (96.6%) 2/60 (3.3%)      12.51 1/58 (1.7%)1

1Two patients who underwent surgery were excluded. Res: Resection.
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tumors (1 in duodenal bulb, 1 in terminal ileum and 1 
in rectum), and 5 early colon cancers (4 in rectum and 1 
transverse colon) were treated with ESD (Table 5) (Figures 
3 and 4). All early colon cancers were classified as Ⅱa + 
Ⅱc according to the Paris classification.

Safety
Among 5 perforations (8.3%), four were located in the co-
lon (1 early colon cancer, 2 laterally spreading lesions and 1 
large tubulovillous adenoma located on a colonic haustra) 
and one (carcinoid tumor) was located in the stomach. 

Two colonic perforations were managed with surgical in-
tervention and the other three were managed with hemo-
clip application. Those managed with hemoclip application 
were smaller than 5 mm in size; hence it was easy to treat 
them. The patients with perforation were hospitalized for 
an average of  ten days. There was no association of  perfo-
ration with scarring and fibrosis from previous procedures. 
No post-ESD stenosis was noted. Major bleeding occurred 
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Figure 3  Endoscopic submucosal dissection procedure for tubulovillous adenoma with high grade dysplasia at sigmoid colon. A: Adenoma at sigmoid 
colon; B: Endosonographic image of  tubulovillous adenoma; C-D: Lifting  the lesion; E: Cutting with endo-cut; F: Coagulation of submucosal vein with hemostatic 
forceps; G: Mini perforation during the procedure; H: Fixing perforation with hemoclip; I: Hemoclip application to control bleeding that occured after cutting the lesion 
circumferentially with endo-cut; K: Appearance of the mucosa after the lesion being extracted; L: Microscopic view of the lesion; M: Histology; tubulovillous adenoma 
with high grade dysplasia (HE × 40).

 Table 4  Gastric endoscopic submucosal dissection cases 

Location Number Histology (n )  

Cardia   1 HGD (TVA) (1)
Corpus   3 NET (3)
Antrum 20 HGD-A (11)

LGD-A (4)
NET (1)
EGC (2)
GIST (1)

Leiomyoma (1)
Specimen size (median) 3.25 cm² (1.5-12 cm²)
Procedure time (median) 90.4 min (27.8 min/cm²)

HGD: High grade dysplasia; NET: Neuroendocrine tumor; HGD-A: Adeno-
ma with high grade dysplasia; LGD-A: Adenoma with low grade dysplasia; 
EGC: Early gastric cancer; LGD: Low grade dysplasia; GIST: Gastrointesti-
nal stromal tumor; TVA: Tubulovillous adenoma.

Table 5  Colonic and intestinal endoscopic submucosal dissec-
tion cases

Location  Number Histology (n )

Duodenal bulb   3 HGD (TVA) (2)
NET (1)

Terminal ileum   1 NET (1)
Cecum   1 HGD (TVA) (1)
Transverse colon   3 HGD (TVA) (2)

ECC (1)
Sigmoid colon   4 HGD (TVA) (3)

LGD-TA (1)
Rectum 17 ECC (4)

HGD (9 TVA, 2 TA)
LGD-TA (1)

NET (1)
Specimen size (median) 8.61 cm2 (1.5-25 cm²)
Procedure time (median) 158 min (18.3 min/cm²)

HGD: High grade dysplasia; NET: Neuroendocrine tumor; TA: Tubular 
adenoma; ECC: Early colonic cancer; LGD: Low grade dysplasia; TVA: Tu-
bulovillous adenoma.
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in three patients (5%). One of  these patients had a lesion 
located in the colon and two of  them had lesions located 
in the stomach. Contributing factors to major bleeding 
may possibly be the nature as well as the location of  the le-
sion, possibly due to the rich vascularization of  the lesion. 
Both of  the bleeding lesions in the stomach were NETs 
and located in the lesser curvature. Bleeding from gastric 
lesions was delayed and required blood transfusion. The 
colonic case that had a major bleed was an early colonic 
cancer. Minor bleeding occurred in 13 cases (7 lesions 
located in the colon and 6 lesions located in the stomach) 
(21.7%). Table 6 shows complications in detail. 

DISCUSSION
Although endoscopic resection-based therapeutic modali-
ties (EMR and ESD) are considered to be the treatment 
of  choice for premalignant and early gastrointestinal neo-
plasias in Japan, they are not widely practiced by Western 
endoscopists[10]. This is the first study from Turkey and 
among the few studies from outside of  Japan and Asia on 

the application of  ESD in the management of  premalig-
nant and noninvasive early gastrointestinal cancers from 
various anatomic locations in the gastrointestinal tract. 

It is difficult or impossible to remove large lesions 
with EMR technique in one fragment. Removal of  a 
lesion in one piece is very important to accurately diag-
nose the tumor depth as well as decreasing the risk of  
local recurrence. A recent study has illustrated that this 
problem can be solved with the use of  ESD for larger 
lesions[11]. In early esophageal cancers with a diameter of  
less than 20 mm, en bloc and curative resection rate of  
ESD (97%) was found to be significantly higher than that 
of  EMR using a transparent cap (71%) and 2-channel 
EMR (46%)[11]. However, no significant difference was 
found between ESD and EMR using a transparent cap in 
en bloc and curative resection rate of  lesions less than 15 
mm in diameter. Therefore, ESD would be a better thera-
peutic modality than EMR for esophageal lesions with a 
diameter of  greater than 15 mm. Given the size (median 
size of  esophageal/gastric/colonic lesions 2.34 cm²/3.25 
cm²/8.61 cm2 respectively), various anatomic location of  
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Figure 4  Endoscopic submucosal dissection procedure for pseudo-depressed type lateral spreading tumor with high grade dysplasia at rectum. A: 
Pseudo-depressed type lateral spreading tumor at rectum; B: Cutting the lesion circumferentially with endo-cut; C, D: Submucosal dissection with semipermeable cap; 
E: Endoscopic view just before completing submucosal dissection; F: Appearance of the mucosa after the lesion being extracted; G: Microscopic view of the lesion; H: 
Histology; tubulovillous adenoma including fields of focal pattern loss and dysplasia (HE × 20); I: Endoscopic view ten weeks after the procedure.
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lesions and subepithelial nature of  some lesions, ESD 
would be the treatment of  choice for our cases. 

There are few studies from Europe that were pub-
lished in full manuscript format. Dinis-Ribeiro et al[12]. 
evaluated feasibility and effectiveness of  ESD in 19 gastric 
superficial lesions with HGD, LGD and noninvasive epi-
thelial neoplasias. Probst et al[13]. evaluated ESD in 71 flat 
adenomas, early cancers and submucosal tumors located 
in various locations of  the gastrointestinal tract (51 gastric, 
17 rectal, 2 esophageal and 1 duodenal). In the study of  
Dinis-Ribeiro et al, complete and en bloc resection rates 
were 89% and 79%, respectively. Major bleeding occurred 
in 1 case (5%). There were no perforations. Recurrence 
of  a lesion (5%) was noted within a mean follow-up of  
10 mo. In order to evaluate ESD learning curve, Probst 
et al[13]. compared various aspects of  ESD procedures per-
formed in the first and second halves of  the study.

A statistically significant increase in specimen size and 
decrease in procedural duration were noted between the 
two groups. En bloc resection rates and R0 en bloc resec-
tion rates in the first half  of  the study (77.1% and 65.7%, 
respectively) increased when compared with the second 
half  of  the study (86.1% and 72.2%, respectively), how-
ever this difference did not reach statistical significance. 
No recurrence occurred after R0 en bloc resection; how-
ever 38% recurrence occurred after piecemeal resection. 
Complications in the study of  Probst included 2 perfora-
tions (gastric submucosal tumors) that required surgery 
(2.7%), 2 other perforations (large flat rectal lesions) 
(2.7%), 8 minor bleedings (10.9%) and 3 pyloric stenosis 
(4.1%) that were endoscopically managed. 

ESD complication rates among the published stud-
ies have been variable depending on the size of  the study 
as well as the experience of  the operator. In our study, 
a patient (1.7%) was found to have a recurrence of  an 
adenoma with HGD at the site of  prior ESD on 12-mo 
follow-up endoscopy. The recurrent lesion was treated 
with a repeat ESD. The patient was free of  disease at the 
6-mo follow-up. No recurrences were noted with esopha-
geal and colonic lesions. Compared to other studies, lower 

recurrence rate in our study may be related to the relative-
ly shorter follow up (median = 12.5 mo) of  the patients 
after ESD. Our bleeding rate is consistent with other 
studies. Our perforation rate is higher than the study of  
Probst et al[13]. However, all of  our perforations occurred 
at the first half  of  the study, which is a reflection of  the 
impact of  the operator’s experience with the success of  
ESD procedures. Eighty percent of  perforations occurred 
with colonic cases, which may be related to the relatively 
thinner colonic wall thickness and larger size of  colonic 
lesions. Most perforations took place in initial cases. In 
those cases needle knives were used. We believe that the 
use of  these knives also contributed to this relatively high 
number of  perforations. After providing IT-knives we 
did not encounter any perforations. As stated above we 
could not refuse the patients and it is true that we had to 
perform colorectal cases with insufficient experience in 
gastric ESD, resulting in relatively high perforation rates. 

In a review article from Japan, the en bloc resec-
tion rate of  early gastric cancers was reported to be 
79%-100%, with local recurrence, bleeding and perfora-
tion rates of  0%-1%, 1.7%-38%, 0%-5%, respectively[14]. 
Another study from Japan evaluating ESD in colorectal 
epithelial neoplasms revealed the rate of  en bloc resec-
tion and en bloc resection with tumor free margins to be 
91.5% and 70.5%[15]. In this study, perforation and local 
recurrence rates were found to be 5% and 1.7%, respec-
tively. The sample size of  studies coming from outside 
of  Japan and Asia is quite modest; therefore it is prema-
ture to compare Western experience with the Asian one.

Ideally one should begin with gastric cases located in 
the antrum. After getting sufficient experience in gastric 
cases they can proceed with esophageal and colorectal cas-
es, which are more risky. Our practice seems incompatible 
with this idea. But ESD is only performed in our institute 
in Turkey and patients are referred to our hospital from 
the entire country. So we did not have the chance to re-
fuse the patients and performed esophageal and colorectal 
cases before having sufficient experience in gastric cases.

We believe that, besides EMR and endoscopic piece-
meal mucosal resection, ESD will be a good alternative in 
the treatment of  non-epithelial esophageal lesions. We ob-
served that neuroendocrine tumors which have rich vascu-
larization are more likely to bleed, so more attention should 
be paid when operating on them. During the ESD proce-
dures in the colon and esophagus, a needle knife should be 
avoided in endo-cutting because of  the perforation risk. 
Perforation risk is even higher in laterally spreading colonic 
lesions so IT-knife is a better choice for those lesions. 

In summary, ESD, which originates in Japan, has been 
gaining popularity in other parts of  the world as well. 
Comparable outcomes of  ESD to surgery play an impor-
tant role in the rapid propagation of  this therapeutic endo-
scopic modality. Although no procedure related mortality 
has been reported, there is considerable morbidity with this 
technique. There is a significant learning curve to achieve 
proficiency in order to acquire skills to perform ESD safely 
and effectively. Therefore, importance of  training can not 
be overemphasized. Further studies from outside of  Japan 
and Asia are needed to better determine the global role of  
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Table 6  Complications with regard to location and diagnosis

n Diagnosis Minor 
bleeding

Major 
bleeding

Perforation

Esophagus   7 3 granular cell tumor
1 GIST

2 Premalignant lesions
1 Leiomyoma

Stomach 24 4 NETs   4 2 1
2 EGC   2

18 Premalignant lesions
Small 
intestine

  4 2 Premalignant lesions
2 NETs

Colon 25 5 ECCs   3 1 1
19 Premalignant lesions   4 3

1 NETs
Total 60 13 

(21.7%)
3 

(5%)
5 

(8.3%)

GIST: Gastrointestinal stromal tumor; NET: Neuroendocrine tumor; EGC: 
Early gastric cancer; ECC: Early colorectal cancer.
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ESD in the management of  premalignant and early malig-
nant epithelial, as well as subepithelial lesions.

COMMENTS
Background
Advances in endoscopic diagnosis techniques allowed premalignant lesions and 
non-invasive cancers of the gastrointestinal system to be detected early and be 
treated effectively and safely by endoscopic methods. Among these methods, 
endoscopic submucosal dissection (ESD) is being used more and more com-
monly and has pleasing results.
Research frontiers
ESD is a safe and effective modality for the treatment of premalignant lesions and 
early non-invasive cancers of the gastrointestinal system and when compared 
to surgery it has the advantage of preserving the gastrointestinal system and its 
functions. This is the first study on ESD reported from Turkey.
Innovations and breakthroughs
Complications related to ESD are similar to other studies in the literature except 
for the complication rate. Recurrence rates are lower compared to other studies. 
In this study we observed that neuroendocrine tumors had higher bleeding 
rates due to hypervascularization and the use of a needle knife in colonic and 
esophageal lesions increased the risk of perforation.
Applications 
When performed by experienced endoscopists ESD has pleasing results and 
can be safely performed for the treatment of premalignant lesions and early 
cancers of gastrointestinal system.
Terminology
ESD is being used for the treatment of premalignant and lesions (with no lymph 
node involvement) of the gastrointestinal tractus confined to mucosa and submu-
cosa. After lifting the lesion by injecting the specially prepared solution (Na - Hyal-
uronate + Adrenalin + Saline + Indigo carmine), the basement of the lesion, along 
with the surrounding area, are cut with special knives and the lesion is extracted.
Peer review
This retrospective study sets out to evaluate the feasibility, safety and clinical 
outcomes of ESD for premalignant lesions and early gastrointestinal cancers. 
It establishes that the rates of en bloc and complete resection of these lesions 
were good, and comparable those of previous studies.
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