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Abstract

Endoscopic submucosal dissection (ESD), an endo-
scopic procedure for the treatment of gastric epithelial
neoplasia without lymph node metastases, spread
rapidly, primarily in Japan, starting in the late 1990s.
ESD enables en bloc resection of lesions that are dif-
ficult to resect using conventional endoscopic mucosal
resection (EMR). However, in comparison to EMR, ESD
requires a high level of endoscopic competence and a
longer resection time. Thus, ESD is associated with a
higher risk of adverse events, including intraoperative
and postoperative bleeding and gastrointestinal perfo-
ration. In particular, because of a higher incidence of
intraoperative bleeding with mucosal incision and sub-
mucosal dissection, which are distinctive endoscopic
procedures in ESD, a strategy for endoscopic hemos-

(4 9
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tasis, mainly by thermo-coagulation hemostasis using
hemostatic forceps, is important. In addition, because
of iatrogenic artificial ulcers that always form after
ESD, endoscopic hemostasis and appropriate pharma-
cotherapy during the healing process are essential.

© 2012 Baishideng. All rights reserved.

Key words: Artificial ulcer; Endoscopic hemostasis; En-
doscopic submucosal dissection; Gastric epithelial neo-
plasia; Hemostatic forceps
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INTRODUCTION

Endoscopic submucosal dissection (ESD) is a novel en-
doscopic procedure developed in the 1990s™ and is
characterized by the use of electrosurgical knives for mu-
cosal incision and submucosal dissection” ", In ESD, the
resected size and shape of tumors can be controlled, and
even lesions difficult to resect by endoscopic mucosal
resection (EMR) can be resected en bloc by ESD. As this
technique permits en bloc resection of tumors, ESD has
the advantages of enabling accurate pathological assess-
ment and reducing the risk of local recurrence*".
However, ESD requires a higher level of endoscopic
competence than EMR. In addition, as a result of ESD
being used to treat larger lesions and lesions with ulcer-

ative findings, operation time is longer, with a higher risk

January 16, 2012 | Volume 4 | Issuel |



Muraki Y et al. Bleeding and ulcers associated with ESD

of adverse events such as bleeding and gastrointestinal
perforation™ . The incidence of procedure-related
bleeding is higher with ESD than with EMR, and to pet-
mit safe completion of ESD, control of bleeding is very
important. In this article, we discuss the characteristics
of ESD-related bleeding (intraoperative and postopera-
tive bleeding) and endoscopic hemostasis. Furthermore,
to prevent postoperative bleeding, we also discuss the
pharmacotherapy of artificial ulcers after ESD.

ENDOSCOPIC HEMOSTASIS USING
HEMOSTATIC FORCEPS

Endoscopic hemostatic methods for peptic ulcers include
various techniques, such as local injection of hyper-
tonic saline-epinephrine (HSE) and ethanol, mechanical
hemostasis using endoscopic hemoclips, and thermo-
coagulation hemostasis”™ " Local injection of HSE alone
is inferior to combination therapy with other hemostatic
methods, but the clear superiority of any one method has
not been definitively established””. Thermo-coagulation
devices include contact thermal devices such as heater
probes and hemostatic forceps, and non-contact thermal
devices such as an argon plasma coagulatorm’w.

For hemostasis of ESD intraoperative bleeding,
Enomoto ef al” reported the usefulness of a method
of thermo-coagulation hemostasis using monopolar
hemostatic forceps in combination with an endoscope
equipped with a water-jet system. Hemostatic technique
in ESD, which differs from hemostasis for usual gastro-
intestinal bleeding, is often characterized by the need for
repeated hemostasis during both mucosal incision and
submucosal dissection. In addition, precise hemostatic
maneuvers are required, in order not to interfere with the
subsequent procedure after hemostatic treatment”*”,
Therefore, hemostatic forceps, which enable reliable he-
mostasis when, with re-holding of the ruptured vessels
permissible several times before coagulation, bleeding
points can be accurately grasped, ate useful for hemosta-
sis in ESD-related bleeding”™” (Figure 1).

With wider use of ESD, hemostasis using hemostatic
forceps has become routine at medical centers, and its
usefulness for bleeding from exposed vessels at the base
of peptic ulcers has also been reported™*!. Moreover,
the usefulness not only of monopolar, but also of bipo-
lar hemostatic forceps, has been reportedm].

MANAGEMENT OF BLEEDING DURING
AND AFTER ESD

ESD-related bleeding includes intraoperative bleeding as-
sociated with procedures such as mucosal incision and
submucosal dissection, and delayed bleeding, which occurs
postoperatively from exposed vessels at ulcer bases. Appro-
priate management of each type of bleeding is required.

Endoscopic hemostasis for intraoperative bleeding
In ESD, the incidence of intraoperative bleeding, which
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is to some degree unavoidable given the nature of
techniques such as incision and dissection, is as high as
22.6%"". In particular, with ESD for lesions in the upper
third of the stomach, because of abundant vessels in the
submucosa, the incidence of intraoperative bleeding is
relatively high[43]. To predict intraoperative bleeding, iden-
tification of the submucosal vascular structure by preop-
erative endoscopic ultrasonography can be useful™,

Of the series of techniques in ESD, bleeding is in-
evitable with submucosal local injection and mucosal in-
cision because they are blind procedures in the vascular-
rich submucosal tissue. To produce higher hemostatic
ability, a small amount of epinephrine to a concentration
of 0.0005% is added to the submucosal cushion (glyceol,
Chugai Pharmaceutical Co., Tokyo Japan). On the other
hand, during submucosal dissection, bleeding can be
avoided at all sites by making every effort to visually
identify vessels and not perform dissection blindly. Oya-
ma ef al* noted that identification of vessels prior to
submucosal dissection and prophylactic thermo-coagu-
lation are most important in preventing ESD intraopera-
tive bleeding, Toyonaga ez a/ " stated that knowing the
correct layer of the submucosa containing fewer vessels
and existing fibrous tissue, is important in reducing ESD
intraoperative bleeding;

When bleeding occurs during ESD, by washing out
the blood with the water-jet system and using a transpar-
ent attachment hood, a clear visual field can be main-
tained, and bleeding points can be rapidly identified””.
For bleeding from vessels smaller than the electrosurgi-
cal knife tip or arm, hemostasis by thermo-coagulation
with the knife is usually possible. For bleeding from ves-
sels larger than the electrosurgical knife tip or arm, or
bleeding for which hemostasis with the knife is difficult,
hemostatic forceps are used (Figure 2). Fujishiro ez at*”
reported that hemostatic forceps for vessels smaller than
2 mm in diameter, and hot biopsy forceps for vessels
larger than 2 mm in diameter, are useful. When hemo-
stasis by thermo-coagulation cannot be achieved, hemo-
stasis using endoscopic hemoclips is necessary, so that
subsequent procedures are not hindered.

Hemostasis for delayed bleeding

Delayed bleeding after ESD occurs in 0%-9% of cas-
es! ™12 Table 1). For resected lesions located in
the middle and lower third of the stomach, the incidence
is higher. Bleeding occurs when vessels at ulcer bases
rupture due to physical stimulation by peristalsis or due
to chemical stimulation, for example, by bile reflux™.
Delayed bleeding often occurs within 24 h postopera-
tively and is related to lesion location, size, and ulcer-
ﬁndingsMS’SS]. For delayed bleeding, in almost all cases,
hemostasis is achieved with urgent endoscopic hemos-
tasis”™”. However, cases requiring vascular embolization
because endoscopic hemostasis could not be achieved®”,
and cases complicated by disseminated intravascular
coagulation the day after delayed bleeding[is] have been

reported, so caution is necessary.
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Figure 1 Hemostatic forceps tips. A: Monopolar hemostatic forceps (HDB2422W; Pentax, Tokyo, Japan); B: Bipolar hemostaticforceps (H-S2518; Pentax, Tokyo,
Japan); C: Hemostatic forceps (Coagrasper: FD-410LR; Olympus, Tokyo, Japan); D: Hot biopsy forceps (FD-1L-1; Olympus, Tokyo, Japan).

Table 1 Delayed bleeding rate of endoscopic submucosal dis-

section for gastric epithelial neoplasia

Delayed En bloc resection

Author Year Total cases blee din; (%) rate (%)
Oda et al™ 2005 945 6 93
Kakushima et al” 2006 383 3.4 91
Imagawa et al™ 2006 19 0 93
Onozato etal™ 2006 171 7.6 94
Oka et al™ 2006 195 6.2 83
Hirasaki et al®™ 2007 112 7.1 9
Ono et al 2008 161 8.7 99
Hoteya et al™ 2009 572 4.9 95
Isomoto et al®™ 2009 510 1.8 95
Tsuji et al™ 2010 398 5.8 NA
Akasakaetal®™ 2011 1188 3.1 95

NA: Not analyzed.

To prevent delayed bleeding, prophylactic coagula-
tion of exposed vessels at the bases of artificial ulcers
that occur after ESD lesion resection is very useful. Ac-
cording to Takizawa ef al””, the cause of delayed bleed-
ing is due more to insufficient prophylactic thermo-
coagulation than insufficient primary hemostasis during
ESD'™, because the site of delayed bleeding is not the
site of endoscopic hemostasis during surgery. In addi-
tion, a study has been conducted on the prevention of
delayed bleeding by evaluation of blood flow at ulcer
bases using endoscopic Doppler ultrasound (US). Uedo
et al*"', based on blood flow detected using Doppler US,
reported that, by coagulation of vessels seen at artificial

K
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ulcer bases after ESD lesion resection, delayed bleeding
is reduced, and unnecessary thermo-coagulation of ves-
sels without blood flow can be avoided. On the other
hand, Choi ez a/* reported that prophylactic closure of
gastric EMR-induced ulcers with metal hemoclips pre-
vent delayed bleeding.

In 2008, a survey of treatment methods for peptic
and artificial ulcer bleeding was conducted at nine de-
partments of high-volume center hospitals in Japan'®’.
For endoscopic hemostasis of peptic ulcer bleeding,
the number one method used was clipping (32.9%), fol-
lowed by coagulation forceps (23.5%). In contrast, for
artificial ulcer bleeding, coagulation forceps (77.8%)
were used significantly more. In addition, the propot-
tion of patients who underwent second-look endoscopy,
compared to peptic ulcers, was significantly lower for
artificial ulcers (86% and 71%, respectively).

The effectiveness of second-look endoscopy after
hemostasis of peptic ulcer bleeding has previously been
shown'™*. However, according to Goto e al*”, for arti-
ficial ulcers, no significant difference in the incidence of
delayed bleeding before and after second-look endosco-
py was found. This suggests that delayed bleeding after
ESD, irrespective of whether second-look endoscopy is
performed, may develop. However, for artificial ulcers
located in the lower third of the stomach, compared
to ulcers located in the upper and middle third of the
stomach, because delayed bleeding occurs eatlier, careful

follow-up observation or eatly second-look endoscopy
may be useful ™,
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MANAGEMENT OF ARTIFICAL GASTRIC
ULCERS AFTER ESD

Pharmacotherapy of artificial ulcers that develop after
ESD lesion resection is also important to prevent de-
layed bleeding. However, management must take into
account the differences in etiology between peptic ulcers
and artificial ulcers after ESD.

Comparison of peptic ulcers and artificial ulcers
Currently, proton pump inhibitors (PPIs) are the drugs
of first choice for treatment of peptic ulcers, and when
a PPI cannot be used, an H2-receptor antagonist (H2RA)
is selected. Treatment is generally for 8 wk. A meta-anal-
ysis of ulcer healing rates reported significantly higher
ulcer healing rates with PPIs than with H2RAs"™*" Tn
addition, in a meta-analysis of the efficacy of preventing
recurrence of bleeding gastric ulcers, no differences in
rebleeding rates, surgical intervention rates, or mortality
rates between the two classes of drugs were reported.
The etiology of artificial ulcers after gastric ESD and
peptic ulcers also differs greatly”™. First, peptic ulcers
develop, at least in part, due to hyperacidity, whereas at-
tificial ulcers form in a hypoacidic environment in which
there is severe mucosal atrophy. Second, peptic ulcers
develop at sites where there is breakdown of gastric mu-
cosal defense mechanisms, whereas artificial ulcers occur
iatrogenically at sites where mucosal defense mechanisms
are intact. Third, peptic ulcers include ulcers deeper than
the submucosa, and inflammation spreads in the ulcer
periphery, whereas artificial ulcers, because they basically
occur due to submucosal dissection, are relatively shal-
low ulcers down to the submucosa, and the inflamma-

(49
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Figure 2 Hemostatic procedure for endo-
scopic submucosal dissectionintraoperative
bleeding using hemostatic forceps. A: Pul-
satile bleeding is observed during submucosal
dissection; B: By filling the tip attachment with
water, the bleeding point can be pinpointed and
identified; C: After identifying the bleeding point,
the vessel is securely grasped by hemostatic
forceps, and thermo-coagulation is performed;
D: Complete hemostasis is achieved, without
excessive coagulation.

tion is localized. Despite these differences, treatment of
an artificial ulcer after gastric ESD, based on treatment
for a peptic ulcer, is empiric, with an anti-acid drug for 8
wk'™ (Table 2).

Anti-acid drugs for artificial ulcers

For artificial ulcers that develop after ESD for gastric
mucosal lesions without preoperative ulcer findings,
Kakushima ez a/™" reported that healing occurred within
8 wk with PPI administration for 8 wk, irrespective of
ulcer size or location. In addition, factors that influence
artificial ulcer healing such as artificial ulcer size, loca-
tion, Helicobacter pylori infection status, and extent of
gastric mucosal atrophy had no effect. However, with
fibrosis deeper than the submucosa of lesions prior to
ESD, healing may be delayed™™, According to Huang
et al™, although the recurrence rate of ESD artificial
ulcers is lower than that of peptic ulcers, Helicobacterpylori
infection and lesion ulcer findings are risk factors for
recurrence. In contrast, Oh ez a/” reported that, because
the extent of healing of artificial ulcers 4 wk after ESD
is determined by the size of the ulcer initially formed,
the duration of PPI treatment should be decided based
on this parameter.

For artificial ulcers after EMR, Lee ¢ /™ compared
PPIs in 1-wk and 4-wk treatment groups. They found
that, after 4 wk, ulcer size, stage, subjective symptoms,
and use of other mucosal-protective antiulcer drugs did
not significantly differ between the groups. Niimi e# al™
reported that administration of PPI for 2-wk for artifi-
cial ulcers after ESD may be sufficient to help them heal.
These results suggest that, for artificial ulcers, unlike
peptic ulcers, the importance of acid secretion inhibition
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Table 2 Healing process of gastric artificial ulcers after endoscopic submucosal dissection

Ulcer healing rate (%) Average ulcer size

Author Year Total cases Drugs administration Weeks 4 wk 8wk  Maximal diameter (mm) Resected area (mm?)
Kakushima et al”"! 2004 70 PPI + sucralfate 8 NA 100 34.7 NA
Lee et al” 2004 26 OPZ 20 mg 1 12 NA NA 503
34  OPZ20mg 4 15 NA NA 575
Yamaguchi et al”™ 2005 29 OPZ 20 mg 8 NA NA 27.8 NA
28  Famotidine 40 mg 8 NA NA 224 NA
Uedo et al™ 2007 73 RPZ 20 mg 8 NA 83 41 NA
70  Cimetidinde 800 mg 8 NA 89 405 NA
Asakuma et al®™ 2009 28 RPZ20mg+ES3.0g 8 40.7 96.3 NA 1306
28  RPZ20mg 8 115 76.9 NA 1274
Kato et al®™ 2010 31 RPZ 10 mg + rebamipide 300 mg 4 68 NA 35 NA
31  RPZ10mg 4 35 NA 31 NA
Fujiwara et al™ 2011 30 RPZ 20 mg + rebamipide 300 mg 8 NA 86.7 41 1453
31  RPZ20mg 8 NA 54.8 428 1521
Niimi ef al'”” 2011 55 RPZ 10 mg 2 NA 80.0 32.7 NA

NA: Not analyzed; PPI: Proton pump inhibitor; OPZ: Omeprazole; RPZ: Rabeprazole; ES: Ecabet sodium.

in the ulcer healing process may be low.

Yamaguchi ez a/™* compared PPI-treatment and
H2RA-treatment groups in patients with artificial ulcers
after EMR. They reported no differences in the inci-
dence of delayed bleeding or ulcer size at 30 d and 60 d
postoperatively. They did state that artificial ulcers healed
more easily than peptic ulcers, and they concluded that,
for artificial ulcers with severe bleeding within 24 h after
surgery, treatment with H2RA drugs, whose onset of in-
hibition of gastric acid secretion is more rapid than that
with PPIs, is appropriate.

Uedo ¢ a/” compared PPI-treatment and H2RA-
treatment groups in patients with artificial ulcers after
ESD. There were no differences in the incidence of de-
layed bleeding or ulcer healing rates between the groups.
However, the cumulative non-bleeding rate using the
Kaplan-Meier method was significantly higher in the
PPI group. Moreover, on multivariate analysis, PPI treat-
ment was an independent factor in reducing the rate of
delayed bleeding. Their results suggested that PPIs are
more effective than H2RAs for preventing ESD delayed
bleeding;

For post-EMR ulcers and post-ESD ulcers, in terms
of formation by endoscopic resection, with the excep-
tion of size, the pathophysiology is the same. However,
in studies to date, with regard to ulcer healing and pre-
vention of delayed bleeding when artificial ulcers are
treated with acid secretion inhibitors, there is no agree-
ment in the results. Regarding the need for and duration
of treatment with acid secretion inhibitors for artificial
ulcers, there is still room for debate.

Mucosal-protective antiulcer drugs in artificial ulcers

In the treatment of peptic ulcers, there is no evidence
that combined therapy with a PPI and a mucosal-pro-
tective antiulcer drug is superior to a PPI alone. How-
ever, in artificial ulcers, an additive effect of mucosal-
protective antiulcer drugs has been reported (Table 2).
Asakuma ef a/*" compared combined therapy with a PPI
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(rabeprazole 20 mg/d) and ecabet sodium (3.0 g/d) »s
the PPI alone for artificial ulcers after ESD. At 4 wk
and 8 wk, ulcer healing rates were significantly higher in
the combined treatment group. In addition, Kato ef a/*"
compared combined therapy with a PPI (rabeprazole
10 mg/d) and rebamipide (300 mg/d) »s the PPI alone
for artificial ulcers after ESD. At 4 wk, the ulcer scarring
rate was significantly higher in the combined treatment
group. Similarly, Fujiwara ez al™ compared combined
therapy with a PPI (rabeprazole 20 mg/d) and rebamip-
ide (300 mg/d) »s the PPI alone for artificial ulcers after
ESD. At 8 wk, the ulcer scarring rate was significantly
higher in the combined treatment group.

Thus, among the mucosal-protective antiulcer drugs,
there are drugs that accelerate ulcer healing. This may be
attributable to differences in the etiology between arti-
ficial ulcers and peptic ulcers, as previously mentioned,
but further evidence must be accumulated.

CONCLUSION

With the increasing use of ESD for gastric epithelial
neoplasia, management of ESD-related bleeding and
artificial ulcers after lesion resection has become an
important issue not only in Japan, but throughout the
wortld. Therefore, mote effective endoscopic hemostatic
methods and appropriate pharmacotherapy of artificial
ulcers, taking into account their etiology, are becoming
increasingly important. Moreover, safer and more reli-
able ESD techniques must be developed.
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Abstract

Squamous cell carcinoma of the esophagus (SCCE)
carries a poor prognosis due to late diagnosis. Early
detection is highly desirable, since surgical and en-
doscopic resection offers the only possible cure for
esophageal cancer. Population screening should be
undertaken in high risk areas, and in low or moder-
ate risk areas for people with risk factors (alcoholics,
smokers, mate drinkers, history of head and neck
cancer, achalasia and lye stricture of the esophagus).
Esophageal balloon cytology is an easy and inexpen-
sive sampling technique, but the current methods
are insufficient for primary screening due to sampling
errors. Conventional endoscopy with biopsy remains
the standard procedure for the identification of pre-
malignant and early malignant changes in esophageal
mucosa and endoscopic detection. It may be enhanced
by several techniques such as dye and optic chromo-
endoscopy, magnifying endoscopy, and optical-based
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spectroscopic and imaging modalities. Since more than
80% of SCCE deaths occur in developing countries,
where expensive techniques such as narrow band im-
aging (NBI) and autofluorescence imaging are unavail-
able, the most cost-effective tool for targeting biopsies
may be Lugol dye chromoendoscopy, since it is easy,
accurate, inexpensive and available worldwide. In ideal
conditions, or in developed countries, is it reasonable
to think that optimal detection will require a combina-
tion of techniques, such as the combination of Lugol’
s chromoendoscopy and NBI to identify esophageal ar-
eas that require further characterization by a high res-
olution technique. The efficacy and cost-effectiveness
will determine whether these modalities will become
part of standard endoscopy practice.

© 2012 Baishindeng. All rights reserved.

Key words: Autofluorescence endoscopy; Early diag-
nosis; Esophageal cancer; Esophageal squamous cell
carcinoma; Lugol’'s solution; Narrow-band imaging en-
doscopy

Peer reviewers: Giampaolo Bresci, MD, UO, Gastroenterrologia,
AOUPisana Via a della spina 11, Pisa 56125, Italy; Andreas Sieg,
Professor, Dr. med. Andreas Sieg, Practice of Gastroenterology,

Bergheimer Str. 56a, D-69117 Heidelberg, Germany

Lopes AB, Fagundes RB. Esophageal squamous cell carcinoma
- precursor lesions and early diagnosis. World J Gastrointest
Endosc 2012; 4(1): 9-16 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v4/i1/9.htm DOI: http://dx.doi.
org/10.4253/wjge.v4.i11.9

INTRODUCTION

The cancers arising from the esophageal mucosa, includ-
ing squamous cell carcinoma (SCCE) and adenocarcino-
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ma (ADC), are the eighth most common cancers world-
wide, with 482 000 new cases estimated in 2008, and
are the sixth most common cause of death from cancer
with 4 070 00 deaths in the same year'. The majority of
new cases occur in developing countries accounting for
83% of cases and 86% of deaths, with incidence ratios
varying 16-fold between high incidence regions, such as
Southern and Eastern Africa and Eastern Asia, and low
incidence regions like Western and Middle Africa and
Central America”. SCCE is still the most frequent his-
tological type worldwide, even after the 400% increase
in the prevalence of ADC in the United States™ and in
some countries in Western Europe[s’(ﬂ where ADC ac-
counts for more than 80% of new cases'. Indeed, the
predominance of SCCE is due to its high prevalence in
Eastern Asia, as it is observed in some provinces of Chi-
na, Turkey and Iran, where as much as 120 to 175 new
cases are diagnosed per 100 000 inhabitants each year'”.
Intermediate prevalence of SCCE has been observed
in France!”, Southern and Eastern Africa”, and in some
countries of South America such as Uruguay, southeast
Argentina and southern Brazil, where SCCE still ac-
counts for more than 80% of esophageal cancers'".
Esophageal cancers carry a high mortality mainly
due to its late diagnosis, with a five-year survival of less
than 10%!"". More than 70% of diagnosis are made in
patients presenting with dysphagia and weight loss, clini-
cal findings frequently observed in patients in at least
stage 1l disease!”
90% of diagnosis of esophageal cancers are at stage
I to IV with only 15% to 30% of patients elected for
curative surgerym. Early diagnosis is uncommon even

13 . .
B In developing countries more than

in developed countries such as France, Japan and the
United States, where stage I accounts for just 4% to 25%
of new diagnosism’lsl. This negatively affects the 3- and
5-year survival of patients submitted to multimodal-
ity treatments, reaching between 8% to 40% and 5% to
15%, respectivelym. Diagnosis of early stage lesions is
still the best way to improve the chances of cure and
survival.

The heterogeneity of risk factors, the differences in
geographic distribution and the ethnic groups at risk,
make it really difficult to rely on serologic markers for
the diagnosis of SCCE. Some attempts have been made,
but none of them can be used in clinical practice, due to
their low sensitivitym or lack of confirmatory values for
the diagnosis of early SCCE"?!. Since serologic tests
are not clinically available yet, more invasive tests are still
needed to diagnose SCCE.

Therefore, the aim of the current article is to review
some of the most recent efforts that have been made to
enhance eatly diagnosis of SCCE and its precursor lesions.

DEFINITION OF EARLY DIAGNOSIS

Invasive SCCE develops from intraepithelial neoplasia,

such as dysplasia and carcinoma ## situ, that reaches the
[22]

lamina propria and extends beyond the submucosa
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In a recent Italian study by Ancona and colleaguesm},

patients with lesions that were restricted to the esopha-
geal mucosa did not present lymph node metastasis,
while lymph node metastasis were observed in 8.3% of
patients with tumors restricted to the first third of the
submucosa (Sm1). In fact, the diagnosis and treatment
of such early stage lesions can improve the survival rates
of SCCE, reaching a five-year survival rate of more than
90% after endoscopic or surgical treatment”,

For the purpose of this review, early esophageal SCCE
will be considered high-grade dysplasia, carcinoma in
situ, and tumors limited to the upper two thirds of the
submucosa. These three types of lesions have a low rate
of lymph node metastasis and present higher rates of
cure and survival.

RISK FACTORS - WHO SHOULD BE

SCREENED?

Early diagnosis of SCCE must not be based on symp-
toms, since they occur frequently in advanced disease,
consequently, screening techniques must be used in as-
ymptomatic individuals exposed to risk factors.

In high risk areas of the “esophageal cancer belt”,
such as northern Iran, some provinces of north-central
China and north Afghanistan, the main risk factors are
poor nutritional and socioeconomic status”" exposure
to polycyclic aromatic hydrocarbons (PAH)*™ | low
intake of vegetables and fruits”", drinking hot bever-
agesm’m and there is probably a role for genetic fac-
tors”*. These risk factors affect the whole population
in these high risk areas, and screening of SCCE in these
populations must include the largest number of people
that live in these places, with lower costs and less inva-
sive devices.

In moderate and lower risk Western countries, the
most important risk factors are the combination of to-
bacco smoking and excessive alcohol consumptionpo’w.
A previous diagnosis of head and neck squamous cell
carcinoma has been observed to have a significant im-
pact on the incidence of SCCE™™. Some areas of
South America, such as southern Brazil, Uruguay, Para-

guay and northwestern Argentina, have a moderate prev-
alence of SCCE which is influenced by ingestion of a
hot beverage called 7za#é. This hot beverage is an infusion
of the leaves of Ilex paraguayensis that probably increas-
es the risk of SCCE due to its high temperature®****!
and its high content of PAH"**, Some other risk fac-
tors that may contribute to SCCE are achalasia, previous
radiotherapy for breast cancer, previous caustic injury to
the esophagus and thylosis. SCCE screening in moderate
and lower risk Western countries must be carried out in
subjects exposed to the risk factors described above™

CYTOLOGICAL SCREEENING

In the late 1950s a new technique was developed in

China to collect cells from the esophageal mucosa uti-
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lizing an inflatable balloon covered with a cotton web
attached to the tip of a plastic catheter™. This device
was swallowed and passed down the esophagus to the
gastric cardia with the balloon deflated. Once it reached
the gastric cardia, the balloon was inflated with air us-
ing a 20mL syringe attached to the proximal end of the
catheter, and the inflated balloon was gently withdrawn
until it reached the upper esophageal sphincter, deflated
and then completely withdrawn. The “Chinese Balloon”
was designed to be used in multiple patients after simple
washing techniques. Other rubber and mechanical dis-
posable balloons and other devices such as sponges have
been developed and used in several studies conducted in
China which reported that exfoliative cytology may allow
eatly diagnosis of SCCEP™,

After collecting squamous cells using this method,
slides are stained by the Papanicolaou technique and ana-
lyzed. Cytologic findings of atypical squamous cells of
undetermined significance (ASCUS), low grade squamous
intraepithelial lesions (LSIL), high-grade squamous in-
traepithelial lesions (HSIL) and carcinoma according to the
Bethesda system for squamous cells™ must undergo upper
digestive endoscopy to determine the presence of SCCE.

Many studies in China and one study in Brazil have
shown that exfoliative cytology is a good way to collect squa-
mous cells from the esophagus, however, the results of con-
ventional cytology in the diagnosis of SCCE has been dis-
couraging with sensitivities between 39% and 66%/P5,

Cytological samples collected using the methods
described above are representative of the esophageal
mucosa and it is possible that a molecular marker could
increase the sensitivity of this inexpensive and simple
technique. Immunocytochemical expression of p53 pro-
tein was tested recently in southern Brazil, but did not
improve the yield of cytological analysesm. Two studies
have been conducted in China to detect molecular mark-
ers that could increase the sensitivity and specificity of
balloon cytologyl(ﬁ’“]. One of these studies, published
by Adams and colleagues[“], evaluated the presence of
methylation in eight genes in esophageal balloon cytol-
ogy specimens from 147 patients with endoscopic bi-
opsy diagnoses ranging from normal mucosa through
to severe squamous dysplasia. This study suggested that
evaluation of gene methylation in cytological samples
may have utility for the early detection of esophageal
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Figure 1 Conventional esophagoscopy and Lugol’s
chromoendoscopy. A: Conventional esophagoscopy pre-
senting normal appearing mucosa; B: Lugol’s chromoendos-
copy disclosed an unstained areaafter multiple biopsies, the
diagnosis was high-grade dysplasia.

squamous dysplasia and early SCCE, however, more
sensitive methylation markers will be required for clini-
cal use. The second study by McGruder and colleagesléé]
tested the telomerase activity measured by real time PCR
in esophageal balloon samples in 8 patients from China,
and the results seemed to enhance the accuracy of the
cytological analysis, however, larger populations and dif-
ferent ethnic groups should be tested before this tech-
nique is used in clinical practice.

LUGOL’'S DYE CHROMOENDOSCOPY -
AN INEXPENSIVE AND SIMPLE SCREEN-
ING METHOD

Due to the low sensitivity of conventional endoscopy
for the diagnosis of eatly SCCE"" new methods were
required to evaluate the esophageal mucosa of high risk
patients. During the 1990s, multiple reports on Lugol’
s dye chromoendoscopy were published and showed
how easy, inexpensive and sensitive this method was for
detecting eatly and late squamous cell neoplasia[(’&mj. It
is based on the lack of absorption of the iodine stain by
abnormal squamous tissue, such as inflamed, dysplastic
or neoplastic lesions. The esophageal mucosa evaluation
occurs during conventional endoscopy, when 10mL to
40 mL of 0.5% to 3% Lugol’s solution is sprayed onto
the esophageal mucosa which results in a green-brown,
dark-brown, or black discoloration of normal mucosa
lasting up to 5 to 8 min (Figure 1). Absence of staining
indicates abnormal mucosa that can be biopsied. Lesions
with a diameter smaller than 0.5 cm rarely show neoplas-
tic lesions'™.

One of the first reports of Lugol’s dye chromoen-
doscopy was published by Misumi and colleagues in
1990 and demonstrated that this method could reveal
esophageal cancer in normal appearing mucosa under
conventional endoscopy. Since then, many studies have
been published and the use of this method has increased
worldwide. Of great interest is a study conducted in Chi-
na by Dawsey e/ al® where the method showed great
sensitivity in revealing early and late SCCE in a high risk
population in Linxian province. The same study showed
that iodine staining improved the visualization of the
lateral margins of the lesions, which was important in
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guiding endoscopic biopsies and treatment.

Lugol staining of the esophagus has been used in dif-
ferent populations. Studies from Japan and from Brazil
which examined alcoholic patients confirmed the signifi-
cant sensitivity of this chromoendoscopic method when
compared with conventional endoscopy®’*™., Patients
with previous head and neck cancers were evaluated and
similar results were obtained***"".

The largest series on the use of Lugol’s chromoen-
doscopy was a multicenter study from France published
in 2006 by Dubuc and colleaguesm. This French study
evaluated 1095 patients divided into 4 groups according
to exposure to risk factors to SCCE as follows: group
1 —patients with previous diagnosis of head and neck
or tracheobronchial squamous cell carcinoma; group 2
—patients with alcoholic pancreatitis; group 3 - patients
with alcoholic cirrhosis; group 4 - alcohol and tobacco
addicts. SCCE and/or dysplasia were observed in 9.9%,
0%, 7.3% and 2.9% in these groups, respectively. Con-
ventional endoscopy detected only 35 esophageal lesions
in these patients, while Lugol staining chromoendoscopy
detected 67. The difference in diagnostic accuracy was
more important for early lesions like low-grade dyspla-
sia, since 77% of these lesions were observed only after
spraying of the iodine dye. According to the authors,
Lugol’s chromoendoscopy must be used for SCCE
screening of patients with previous head and neck or
tracheobronchial squamous cell carcinoma.

The pitfalls in its use include increased duration of
the procedure, the risk of allergic reactions to the iodine
solution and chest pain in some patients®". The dura-
tion of endoscopy is between 5 min and 10 min longer
than conventional endoscopy[()g‘m. Chest pain and agita-
tion during endoscopy are uncommon, and when they
do occur they are easily managed. Indeed, these prob-
lems have been surpassed by the advantages of this sim-
ple, inexpensive, worldwide available and accurate meth-
od for diagnosing carly squamous dysplasia and SCCE,
when compared to conventional endoscopy! 7>+
and esophageal capsule endoscopym.

NARROW-BAND IMAGING - A PROMIS-
ING OPTIC-BASED CHROMOENDOSCOPY

Narrow-band imaging (NBI) is a novel, noninvasive op-
tical technique that uses reflected light to visualize the
organ surface, and works as an optic-based chromoendo-
scopic method to detect early lesions™. A single-touch
of the control knob on the grip of the endoscope allows
switching from the standard endoscopy to the NBI filter,
emphasizing capillary vessels in the endoscopic images,
with image processing in real time!™, and identifying
early squamous cell lesions as brownish, well demarcated
lesions™. NBI when used without magnification has
high sensitivity, but a high rate of false-positive lesions,
with results similar to Lugol’s chromoendoscopy[sﬂ.
Adding magnification to NBI increased the sensitiv-
ity and the specificity for the screening of early lesions
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due to identification of intraepithelial papillary loop
(IPCL) patterns such as dilatation, tortuosity, caliber
change and variety in shape suggestive of mucosal high-
grade neoplasia as shown by Yoshida ez al™. Tshihara
and colleagues[sa identified, in a multivariate analysis,
that brownish epithelium and brownish dots were inde-
pendent factors for the identification of eatly squamous
neoplastic lesions, with an odds ratio of 25.5 [95%
confidence interval (CI): 2.4-268] for brownish epithe-
lium and 19.3 (95% CI: 1.8-207.7) for brownish dots.
Brownish epithelium and brownish dots had a moder-
ate interobserver agreement in this study. In the same
study, IPCL patterns such as dilatation, tortuosity, caliber
change and variety in shape were not associated with
high-grade dysplasia.

As for Lugol’s chromoendoscopy, the majority of
studies on NBI have been conducted in previous head
and neck cancer patients. The results are impressive with
a sensitivity greater than 90% in this population[go’81’83’84].
However, some pitfalls must be outlined: (1) endoscopes
with the NBI system are more expensive than conven-
tional endoscopes and Lugol’s solution; and (2) the NBI
technique requires expertise for application. Ishihara
and colleagues[%], showed that NBI, when used by less
experienced endoscopists, had a sensitivity of 53% in

diagnosing high-grade dysplasia.

AUTOFLUORESCENCE IMAGING - AN
OPTIC-BASED CHROMOENDOSCOPY
FOR MULTIMODALITY APPROACH

Autofluorescence imaging (AFI) is another optic-based

chromoendoscopic device designed to detect early le-
sions. AFI neoplastic areas, that usually involve a thick-
ening of the mucosal layer and increased hemoglobin,
emit weaker autofluorescence compared to non-neo-
plastic areas. In this technique, non-neoplastic areas ap-
pear green in color, whereas neoplastic areas are purple
or magenta. Some studies have been conducted in the
screening of early squamous esophageal lesions and
showed that AFI had a higher sensitivity than white-light
endoscopy to detect supetficial lesions (79% vs 51%, re-
spectively), however, its accuracy was worse than Lugol’s
chromoendoscopy or NBI***,

CONCLUSION

Esophageal cancer is a common malignancy with a very

poor prognosis. It represents a challenge in medical
practice and in the field of public health. It is a devas-
tating disease that continues to have a 5-year survival
of less than 10% despite the advances in multimodality
therapy. Since surgical and endoscopic resection offer
the only possible cure for esophageal cancer, early detec-
tion via screening is appealing, particularly in high risk
populations. However, so far, there are no guidelines for
the screening of SCCE.
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Esophageal balloon cytology is a patient-acceptable
sampling technique, but the current methods are insuf-
ficient for primary screening due to sampling errors.
Blind sampling of a large organ misses small lesions and
morphologic evaluation of a small percentage of the cell
sample misses rare abnormal cells. Molecular markers
may be able to help, but the use of biomarkers has to
wait for its validation and availability.

Currently there is no single test or testing series that
screen for SCCE in a reliable and cost-effective man-
ner, and conventional white light endoscopy with biopsy
remains the standard procedure for the identification of
pre-malignant and early malignant changes in esophageal
mucosa. Endoscopic detection may be enhanced by sev-
eral techniques such as dye and optic chromoendoscopy,
magnifying endoscopy, and optical-based spectroscopic
and imaging modalities.

Considering that esophageal cancer is a highly lethal
disease, with about 80% of deaths occurring in develop-
ing countries, the most efficient and cost-effective tool
for targeting biopsies may be Lugol dye chromoendos-
copy, since it is an easy, accurate, inexpensive and world-
wide available endoscopic technique. In areas of me-
dium and low risk, individual cases should be considered
for screening only if the risk and costs to the individual
warrant aggressive screening and follow-up evaluation,
such as in certain groups of subjects at high risk of the
disease such as alcoholics, smokers, wate drinkers, previ-
ous head and neck cancer, achalasia and lye stricture of
the esophagus.

In ideal conditions, or in developed countries where
expensive techniques such as NBI and AFT are available,
it is reasonable to think that optimal detection will re-
quire a combination of techniques. For example, a suspi-
cious area could be identified initially by NBI or Lugol’
s chromoendoscopy, and then further characterized by
a high resolution technique, such as confocal endos-
copy. The diagnostic performance, availability and cost-
effectiveness will determine whether these modalities
will become part of standard endoscopy practice.
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Abstract

Endoscopic submucosal dissection (ESD) with a knife
is a technically demanding procedure associated with a
high complication rate. The shortcomings of this meth-
od are the deficiencies of fixing the knife to the target
lesion, and of compressing it. These shortcomings can
lead to major complications such as perforation and
bleeding. To reduce the risk of complications related to
ESD, we developed a new grasping type scissors for-
ceps (Clutch Cutter®, Fuijifilm, Japan) which can grasp
and incise the targeted tissue using an electrosurgical
current. Esophagogastroduodenoscopy on a 59-year-
old Japanese man revealed a 16mm esophageal sub-
mucosal nodule with central depression. Endoscopic ul-
trasonography demonstrated a hypoechoic solid tumor
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limited to the submucosa without lymph node involve-
ment. The histologic diagnosis of the specimen ob-
tained by biopsy was granular cell tumor. It was safely
and accurately resected without unexpected incision by
ESD using the CC. No delayed hemorrhage or perfora-
tion occurred. Histological examination confirmed that
the granular cell tumor was completely excised with
negative resection margin.We report herein a case of
esophageal granular cell tumor successfully treated by
an ESD technique using the CC.

© 2012 Baishideng. All rights reserved.

Key words: Endoscopic submucosal dissection; Esoph-
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INTRODUCTION

Granular cell tumors (GCT) of the esophagus are rare
neoplasms and their diagnosis is mainly based on histo-
pathologic examination of endoscopic biopsies. At pres-
ent, GCT treatment is not established. Until recently,
management consisted of 2 relatively unsatisfactory op-
tions: observation without a definitive tissue diagnosis,
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Figure 1 Pretherapeutic examinations of esophageal granular cell tumor. A: Endoscopic view of the yellowish submucosal tumor with a central depression in the
middle esophagus; B: Endoscopic ultrasonography showing a hypoechoic solid tumor (t) in the submucosa; Arrow-mp: Muscularis propria.

Figure 2 Distal tip of the Clutch Cutter. The outer side of the forceps is insu-
lated so that electrosurgical current energy is concentrated at the blade to avoid
burning the surrounding tissue.

and surgical resection!”. Current advances in endoscopic
techniques and technology have greatly enhanced the
diagnosis and treatment of gastrointestinal malignancy.
Endoscopic resection can greatly improve the manage-
ment of submucosal tumors (SMT) of the gastrointesti-
nal tract”. SMT can be resected easily and safely using
this treatment method. However, endoscopic resection
of SMT is sometimes inappropriate for complete resec-
tion"”. Endoscopic submucosal dissection (ESD) has
been reported to improve the rate of successful en-bloc
resection in eatly GI tract tumors".Furthermore, ESD
can accurately control the depth of submucosal exfolia-
tion under endoscopic view. However, ESD, and particu-
larly the process of submucosal dissection, is technically
difficult and carries a high risk of perforation and bleed-
ingp’m. Conventional devices for submucosal incision
such as the IT knife and needle knife merely bring the
knife in contact with the submucosal tissue and cutting
is performed using an electrosurgical current. These cut-
ting methods without fixing the knife to the target have
a potential risk of incomplete resections or major com-
plications due to unexpected incision due to pulsation or
respiratory movement. To resolve the problems related
to ESD using a conventional knife, we have developed
the Clutch Cutter (CC), which can accurately grasp
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and incise the targeted tissue using an electrosurgical
current!™. In our previous study of eatly gastric neo-
plasms, we resected 35 tumors safely and easily without
unintentional incision by ESD using the CC™. In this
report, we first describe a new method of ESD using the
CC for esophageal granular cell tumor.

CASE REPORT

Esophagogastroduodenoscopy (EGD) on a 59-year-old
man revealed a 16mm esophageal submucosal nodule
with a central depression (FigurelA). The histologic di-
agnosis of the specimen obtained by biopsy was granu-
lar cell tumor. Subsequent endoscopic ultrasonography
(EUS) demonstrated a hypoechoic solid tumor in the
submucosa without lymph node involvement (Figure
1B). It was treated by endoscopic submucosal dissection
using a newly developed grasping type scissors forceps
(Clutch Cutter®, DP2618DT; Fujifilm, Odawara, Japan)
(Figure 2" after obtaining written informed consent
from the patient. A two channel multi-bending endo-
scope (GIF-2T240M; Olympus, Tokyo, Japan) was used
in this case. During ESD, the patient was sedated with
an intravenous injection of flunitrazepam (0.4 mg) and
pethidine (35mg). The ESD technique using the CC was
as follows: Marking dots were placed approximately a
few millimeters outside the margin of the lesion with a
hook knife (KD-620LR; Olympus, Tokyo, Japan) and
a coagulation current 20W (Forced coagulation mode)
created by an electrosurgical generator (ICC 200; Exrbe,
Tibingen, Germany). Next, a hyaluronic acid solution
(MucoUp: Johnson and Johnson Co., Tokyo, Japan)
mixed with a small volume of epinephrine and indigo
carmine dye was injected into the submucosal layer
around the target lesion to lift the entire lesion. The
lesion was separated from the surrounding normal mu-
cosa (Figure 3A) around the lesion with the CC using an
electrosurgical current (Autocut mode 120W). A piece
of submucosal tissue was grasped and cut with the CC
(Autocut mode 120W) to achieve submucosal excision.
During the submucosal dissection, ESD using the CC
accurately controlled the depth of submucosal excision
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under endoscopic vision (Figure 3B). Finally, the lesion
was completely resected (en bloc resection) by CC (Fig-
ures 3C-D). ESD was completed in 59 min. Macroscopi-
cally, the mass was yellowish-white and solid, measuring
16 mm X 10 mm in diameter. Microscopically, the tumor
was composed of small uniform cells, arranged in small
nests and cords and with an anastomosing ribbon-like
pattern in the submucosal layer. These cells had abun-
dant granular cytoplasm and small round nuclei. Im-
munohistochemically, the tumor cells were positive for
S-100 protein. The vertical and horizontal cut margins
were negative. There was no lymphovascular invasion.
These findings established curative resection of the
granular cell tumor (Figure 4). After ESD, the patient re-
mained in hospital and was prohibited from eating until
the third day after ESD. Laboratory findings and chest
and abdominal X-ray showed no negative changes after
ESD. He was permitted oral soft food and discharged 6
d after the procedure. No hemorrhage, perforation, or
other complications occurred.

Newly developed Grasping type Scissors Forceps
(Clutch Cutter”)

The Clutch Cutter” (DP2618DT, Fujifilm Corporation,
Odawara, Japan) (Figure 2) can grasp and cut a piece of
tissue with an electrosurgical current. It has a 0.4 mm
wide and 3 mm long serrated cutting edge to facilitate
grasping the tissue. The outer side of the forceps is insu-
lated so that electrosurgical current energy is concentrat-
ed at the blade to avoid burning the surrounding tissue.
Furthermore, the forceps can be rotated to the desired
orientation. The diameter of the forceps is 2.7 mm. The
CC is available for standard endoscopes with a working
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Figure 3 Endoscopic view of the pro-
cedure of endoscopic submucosal
dissection using the Clutch Cutter. A:
Endoscopic view of partial circumferential
incision of the tumor using the Clutch Cutter
(CC); B: Endoscopic view of the submucosal
exfoliation under the tumor using the CC; C:
The lesion is cut completely from the muscle
layer; D: The resected specimen showing
curative en bloc resection of the lesion.

channel width of 2.8 mm or more. This device, which
is disposable and not reusable, was used for marking,
circumferential marginal incision, submucosal dissection
and hemostatic treatment.

Ethical considerations

The advantages and disadvantages of ESD using the
CC, as well as alternative endoscopic options (ESD using
conventional device, endoscopic mucosal resection, ef),
were discussed with the patient. The patient was aware
of the experimental nature of the planned treatment.
He gave his written informed consent for the designated
intervention. This study was reviewed and approved by
the ethics committee of Aso lizuka Hospital. It was con-
ducted in accordance with the ethical principles of the
Declaration of Helsinki and in compliance with good
clinical practice.

DISCUSSION

Esophageal GCT account for one-third of gastrointesti-
nal tract GCT. Esophageal GCT ate generally considered
benign, although a few malignant GCT have been re-
portedm’m. Six histologic criteria were assessed: necrosis,
spindling, vesicular nuclei with large nucleoli, increased
mitotic activity (> 2 mitoses/10 high power fields at
200% magnification), high nuclear to cytoplasmic (N:C)
ratio, and pleomorphism”, Neoplasms that met three
or more of these criteria were classified as histologi-
cally malignant; those that met one or two criteria were
classified as atypical; and those that displayed only focal
pleomorphism but fulfilled none of the other criteria
were classified as benign. Ordinary endoscopic biopsy
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Figure 4 Microscopic appearance of the tumor. The resected tumor is covered with normal mucosa (hematoxylin and eosin; original magnification, x 2).

involving a small amount of tissue is unlikely to yield
diagnostic tissue because the tumor typically is covered
by normal mucosa. Therefore, preoperative diagnosis
is difficult without total resection of the tumor. When
we make a diagnosis of GCT endoscopically, we should
consider the possibility of malignancy.

For this reason, endoscopic resection is currently
considered an appropriate approach for total resection
of GCT"™ " However,various modified endoscopic
therapies, such as endoscopic mucosal resection (EMR)",
endoscopic aspiration lumpectomy (EAL)®, strip bi-
opsy[é], endoscopic mucosal resection using a ligating
device (EMRL)M and EUS-guided endoscopic resection
using band ligation[lgl have been reported. Submucosal
tumors smaller than 1 cm in diameter and separate from
the muscularis propria can be resected by endoscopic
therapy. However, endoscopic resection of submucosal
tumor is sometimes inappropriate for complete resec-
tion”. Use of conventional methods is often associated
with marginal involvement by residual tumor requiring
subsequent intervention.

In such circumstances, ESD should be appliedizo].
ESD was originally developed to obtain one-piece resec-
tion for early gastric cancers"". ESD has the advan-
tage of permitting en bloc resection and histologically
complete resection. On the other hand, this method
has the disadvantages of a long procedure time and a
high frequency of complications, as well as demanding a
high level of technical skill. However, ESD can control
the depth of submucosal dissection under endoscopic

U™ Therefore, ESD is a theoretically suitable thera-
[21]

view
peutic option for GCT located within the submucosa
If the tumor invades the muscularis propria, ESD is a
contraindication due to the risk of perforation and me-
tastasis. Pretherapeutic EUS is vital for decision making
concerning the indication of ESD for this disease.
Endoscopic removal with ESD of a granular cell tu-
mor of the esophagus was first described by Aoki ez al™
in 2005. Since this first report, there have been at least 2
documented reports of esophageal GCT successfully re-
moved with ESD. In these three cases, a knife device was
used for ESD™?. Incision using knife devices merely
brings the knife in contact with the tissue and cut using
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electrosurgical current. These cutting processes without
fixing the device to the targeted tissue make it difficult
to place the knife accurately during electrosurgical inci-
sion because of cardiac beat, respiratory movement,
and peristalsis. Lack of complete endoscopy control can
cause unwanted incision and may result in incomplete
resection or severe complications such as perforation
and bleedingp’lz].

Our approach was to perform endoscopic resection
with a CC which can be passed through the ordinary
working channel. This device was developed by us for
ESD of eatly gastric cancer™". It has a thin serrated
cutting edge to facilitate grasping the tissue. The outer
side of the forceps is insulated so that electrosurgical
current energy is concentrated at the blade to avoid
burning the surrounding tissue. Furthermore, the for-
ceps can be rotated to the desired orientation. Theo-
retically, the main advantage of the CC for ESD is the
fixed device, which can accurately control the depth of
submucosal exfoliation with good endoscopic vision"
The CC can be used to grasp the targeted tissue again if
necessary, before electrosurgical cutting. The maximal
advantage of the CC is having the visual confirmation
step for accurate and safe targeting by the device before
cutting during the grasping stage. Furthermore, the CC
can reduce post-cut hemorrhage by a compression effect
similar to a polypectomy snare!™¥. Thus,the grasping step
before cutting allows accurate targeting and compres-
sion of the vessel, and reduces the chance of incomplete
resection (positive vertical margin) and major complica-
tions (perforation and bleeding). In this case, it was safe
and accurate to resect the esophageal GCT with suffi-
cient negative resection margin using the CC. We believe
this technique has the potential to become the method
of choice for removal of GI tract GCT when the tumor
is limited to the submucosa.
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