
438 September 16, 2017|Volume 9|Issue 9|WJGE|www.wjgnet.com

Yuto Shimamura, Takashi Ikeya, Norman Marcon, Jeffrey D Mosko

REVIEW

Endoscopic diagnosis and treatment of early esophageal 
squamous neoplasia

Yuto Shimamura, Norman Marcon, Jeffrey D Mosko, Division 
of Gastroenterology, St. Michael’s Hospital, University of Toronto, 
Toronto, ON M5B1W8, Canada

Takashi Ikeya, Department of Gastroenterology, St. Luke’s 
International Hospital, Tokyo 104-8560, Japan

Author contributions: Shimamura Y, Ikeya T, Marcon N and 
Mosko JD contributed equally to this work; Shimamura Y and 
Mosko JD provided substantial contribution to conception and 
design, and wrote the manuscript; Ikeya T and Marcon N provided 
substantial contribution to acquisition of data, and revising it 
critically for important intellectual content.

Conflict-of-interest statement: No potential conflicts of interest.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Jeffrey D Mosko, MD, Division of Gastro-
enterology, St. Michael’s Hospital, University of Toronto, 30 Bond 
Street, Toronto, ON M5B1W8, Canada. moskoj@smh.ca
Telephone: +1-416-8645684

Received: March 3, 2017
Peer-review started: March 7, 2017
First decision: April 17, 2017
Revised: May 14, 2017
Accepted: August 16, 2017
Article in press: August 17, 2017
Published online: September 16, 2017

Abstract
Esophageal cancer is one of the leading causes of cancer-
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related death and is associated with high morbidity and 
mortality. It carries a poor prognosis as more than half of 
patients present with advanced and unresectable disease. 
One contributing factor is the increased risk of lymph 
node metastases at early stages of disease. As such, it is 
essential to detect squamous cell neoplasia (SCN) at an 
early stage. In order to risk stratify lesions, endoscopists 
must be able to perform image enhanced endoscopy 
including magnification and Lugol’s chromoendoscopy. 
The assessment of both the horizontal extent and 
depth of any lesion is also of utmost importance prior to 
treatment. Endoscopic mucosal resection and submucosal 
dissection remain the standard of care with literature 
supportive their respective use. Radiofrequency ablation 
and other endoscopic treatments are currently available 
although should not be considered first line at this time. 
Our objective is to review the current options for the 
endoscopic diagnosis and treatment of esophageal SCN.
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Core tip: Esophageal squamous cell carcinoma is one 
of the leading causes of cancer death. Improving the 
detection of early stage lesions remains of utmost 
importance as these lesions can be cured with endoscopic 
therapy. Endoscopists have many advanced imaging 
modalities available to assist in risk stratifying lesions. 
Endoscopic mucosal resection and submucosal dissection 
remain the standard of care with literature supportive 
their respective use. Radiofrequency ablation and other 
endoscopic treatments are currently available although 
should not be considered first line at this time. As we 
await improved endoscopic technologies, endoscopists 
everywhere must remain vigilant in their endoscopic 
evaluation of the esophagus during each and every 
endoscopy performed. 
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IntroductIon
Esophageal cancer is one of the leading causes of cancer-
related death and is associated with high morbidity and 
mortality[1,2]. There are two predominant histologic types 
of esophageal cancer; squamous cell carcinoma (SCC) 
and Barrett’s esophagus related adenocarcinoma. The 
incidence of SCC is higher along two geographic belts, 
one from North-central China through central Asia to 
Northern Iran, and the other from Eastern to Southern 
Africa. Despite the predominance of esophageal ade-
nocarcinoma in Western countries, SCC remains the 
most common subtype worldwide. It carries a poor 
prognosis as more than half of patients present with 
advanced and unresectable disease[3]. One contributing 
factor to this phenomenon is the increased risk of lymph 
node metastases at early stages of disease. While the 
risk of lymph node metastases is almost zero for EP 
(intraepithelial) and LPM (lamina propria) lesions, the 
risk increases to 8%-15% for lesions invading into 
the muscularis mucosa (MM), 11%-53% for lesions 
invading SM1 (submucosal layer to 200 μm or less) and 
30%-54% for SM2 and deeper lesions[4-7]. For patients 
with adenocarcinoma confined to the MM however, the 
rate of lymph node metastases ranges from 0%-4% 
and has been estimated at 15%-25% for those with 
submucosal invasion[8-10]. With data showing a higher risk 
of lymph node metastases in SCC, detecting squamous 
cell neoplasia (squamous high grade intraepithelial 
neoplasia, HGIN, and early SCC) at an early stage 
becomes extremely important with subsequent inter-
ventions that can improve patient outcomes. 

The objective of this article is to review the current 
options for the endoscopic diagnosis and treatment of 
esophageal squamous cell neoplasia (SCN).

EsophagEal scc
Esophageal SCC is most prevalent in the sixth and 
seventh decades; with a male to female ratio of 3:1[11]. 
Known risk factors include regular alcohol consumption, 
smoking, aldehyde dehydrogenase type 2 deficiency, low 
fruit and vegetable intake, selenium, zinc, and vitamin 
E deficiency, high exposure to areca nuts and polycystic 
aromatic hydrocarbons and poor oral hygiene. Caustic 
injuries, tylosis, achalasia, and human papillomavirus 
(HPV) infection are other known risk factors[3,12-15]. 
As well, the risk of developing synchronous and/or 
metachronous lesions is high in patients with a history 
of head and neck and esophageal SCC. All of the 
aforementioned risk factors must be considered when 

determining who may benefit from screening. 
There is currently no globally accepted endoscopic 

screening program for esophageal SCC. This is in 
spite of an improved understanding of the risk factors. 
The data in support of screening is not as robust as 
for Barrett’s esophagus and the detection of Barrett’s 
associated dysplasia. Studies on endoscopic surveillance 
for high-risk patients with histories of head and neck 
cancer have shown that it is feasible and effective[16-18]. 
A recent study from China revealed that endoscopic 
screening and intervention significantly lowered mortality 
caused by esophageal SCC[2]. Wei et al[2] compared 
the incidence and mortality of esophageal SCC in two 
communities (endoscopic screening vs control). In 
the intervention group, detected lesions were treated 
according to their respective stages. Although there was 
an initial increased incidence of SCC in the intervention 
group, likely related to the effect of screening, the 
cumulative incidence (over the full ten year follow-
up period) of esophageal SCC in the screened group 
became lower than in the control group (4.2% vs 5.9%, 
respectively, P < 0.01). A reduction in cumulative 
mortality was seen in the intervention group (3.35% 
vs 5.05% respectively, P < 0.001). This study supports 
the notion that screening (and subsequent intervention) 
can lead to a reduction in the incidence of and mortality 
from esophageal SCC.

EndoscopIc dEtEctIon 
Endoscopic screening/detection is performed by using 
a combination of conventional and high-definition white 
light imaging (WLI), Lugol’s chromoendoscopy (CE), 
and image-enhanced endoscopy (IEE). The detection 
of early lesions with WLI can be challenging since the 
mucosal abnormalities present are often difficult to 
observe. The features used to detect dysplasia using 
WLI include the disappearance of the mucosal vascular 
network, nodular surface, subtle white coating, and 
erythema. The endoscope should be maneuvered 
slowly and carefully to allow for a thorough assessment 
of the entire esophagus paying special attention to 
commonly missed areas on the right lateral wall and 
in the narrow cervical esophagus. Observation using 
moderate insufflation is recommended as excessive 
insufflation may make it more difficult to identify flat 
lesions. Lao-Sirieix et al[19] showed that the sensitivity 
and specificity of WLI for the detection of severe 
dysplasia or cancer was 62% and 79% respectively. 
One must also pay close attention to the oropharynx 
when inserting the gastroscope, especially in patients 
known to have esophageal squamous neoplasia given 
the high risk of synchronous lesions. A recent study 
showed that 8.6% of patients followed over the 2-year 
study period were found to have metachronous head 
and neck SCC even after treatment of their esophageal 
SCC[20]. Asking patients to perform a valsalva maneuver 
can be considered to facilitate clear visualization of the 
hypopharyngeal area.
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Chromoendoscopy with Lugol’s iodine has become 
the standard of care for the detection of esophageal 
SCC and synchronous lesions as well as defining the 
extent of lesions. Lugol’s iodine adheres to the glycogen 
of normal squamous epithelium leading to staining. 
Neoplastic lesions lack glycogen and therefore remain 
unstained. A thorough examination with Lugol’s CE 
includes an assessment for the following: (1) pink 
color sign (PC sign): This finding can be seen following 
Lugol’s staining where unstained areas change to a 
pink color after 2-3 min. While not well understood, it 
is thought that this phenomenon is most likely related 
to an absence of the keratinous layer[21]. This finding 
can be used to distinguish HGIN and SCC from LGIN, 
inflammation, and epithelial atrophy and has been 
shown to have high diagnostic accuracy with a 91.9% 
sensitivity and 94.0% specificity[22] (Figure 1); (2) 
tatami sign: This is the pattern commonly seen after 
iodine staining and is named after “Tatami”, a type of 
mat used as flooring material in traditional Japanese 
rooms. This is seen as regular, fine circular folds of the 
unstained area. This occurs with lesions invading no 
deeper than the MM[23] (Figure 2); and (3) multiple 
iodine unstained areas: This is a frequent finding seen 
in patients with esophageal SCN and is also known 
as “leopard-skin appearance”. This finding implies a 
high risk of synchronous lesions and/or metachronous 
recurrence[24]. A recent study following patients for 

2 years after treatment of esophageal SCC revealed 
that 24.7% of patients who had 10 or more Lugol’s 
unstained areas developed metachronous SCC[20]. 

By picking up on the above findings with Lugol’s CE, 
lesions requiring endoscopic treatment can be iden-
tified. However, there are some disadvantages to using 
it. Firstly, staining with Lugol’s iodine is known to cause 
retrosternal chest discomfort and carries a risk of allergic 
reaction. Secondly, the aforementioned finding of 
unstained areas has been shown to have high sensitivity 
but low specificity for detecting HGIN and early SCC. 
Finally, re-epithelialization after mucosal damage, often 
caused by the chemical esophagitis from Lugol’s staining, 
may obscure delineation of lesions when performing 
subsequent endoscopic resection[25]. To overcome some 
of these concerns, less concentrated Lugol’s solution with 
concentrations of 0.5%-1% or less (vs 3% traditionally) 
are now used to reduce mucosal irritation. In addition, 
spraying 20 mL of 20% sodium thiosulfate solution (STS; 
10% Detoxol, Banyu Pharmaceutical Co. Ltd., Tokyo, 
Japan) can be performed to neutralize the Lugol’s iodine 
solution[26]. Aspiration of the residual Lugol’s iodine from 
the stomach also minimizes mucosal irritation. 

IEE augments the detection, diagnosis and treatment 
of esophageal SCN. Narrow-band imaging (NBI) (Oly-
mpus, Japan), Pentax I-Scan (Pentax, Japan), and the 
Fujinon Intelligence Colour Enhancement system (FICE, 
Fujinon Corporation, Japan) are frequently applied 
electronic-based endoscopic modalities that target the 
microvessels of the mucosa. Although all of the above 
can be utilized to detect early esophageal SCN, narrow-
band imaging (NBI) is used most commonly. It uses 
specific blue and green wavelength light to illuminate 
blood vessels more distinctly in comparison to WLI. 
Non-magnification NBI (NM-NBI) allows endoscopists 
to recognize esophageal SCN as brownish areas (Figure 
3). In Japan, it is standard to utilize IEE during the 
observation of the oropharynx and esophagus during 
endoscope withdrawal. As opposed to Lugol’s CE, using 
IEE is safe and easily performed with the push of a single 
button on the endoscope. 

Figure 1  Chromoendoscopy with Lugol’s iodine. A: Unstained area seen 
within the marking after spraying diluted Lugol’s solution with spray catheter; B: 
After observing for several minutes, the unstained area turned into pink color, 
suggesting HGIN and squamous cell carcinoma. 

Figure 2  “Tatami sign” is commonly seen after iodine staining. It is 
characterized by regular, fine circular folds of the Lugol’s unstained area. This is 
typically seen when lesions are confined to the muscularis mucosal.
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White-light imaging vs image enhanced endoscopy vs 
lugol’s chromoendoscopy 
A multicenter, prospective, randomized, controlled trial 
conducted in 2010 comparing WLI and NM-NBI revealed 
a significantly higher detection rate of small (< 5 mm), 
early SCC lesions with NM-NBI when compared to 
WLI[27]. Nagami et al[28] compared NM-NBI and Lugol’s CE 
in 202 patients with risk factors for esophageal SCC. The 
operating characteristics of NM-NBI were superior to that 
of Lugol’s CE as the accuracy, sensitivity, and specificity 
of NM-NBI were 77.0%, 88.3%, and 75.2% respectively, 
compared with 68.0%, 94.2%, and 64.0% respectively 
for unstained areas detected by Lugol’s CE. This study 
was limited, however, by the fact that the authors did not 
incorporate the pink color sign into their assessments. 
Goda et al[29] conducted a randomized, non-inferiority 
trial comparing ME-NBI to the PC sign seen on Lugol’s 
CE. They found no sig_nificant differences between these 
two techniques. ME-NBI showed a significantly shorter 
examination time with similar accuracy, however was 
less reliable in patients with multiple Lugol’s unstained 
areas. As such, the optimal use of these modalities 
remains unclear. We recommend that a standard scr-
eening endoscopy should include WLI and NM-NBI. 
When mucosal changes are seen on WLI or brownish 
areas identified on NM-NBI, ME-NBI or Lugol’s CE should 
be considered for further assessment. 

lateral margin assessment
After detecting a lesion, it is important to delineate 
the lateral extent of the lesion in order to achieve R0 
resection. This is accomplished via careful inspection 
with a combination of WLI, IEE, and Lugol’s CE[30-32]. 
Typically, the assessment of lateral extent is done 
with Lugol’s CE. It is important to keep in mind that 
if the preoperative assessment is done with Lugol’s 
CE, it may cause chemical esophagitis resulting in re-
epithelialization thereby complicating the demarcation 
of tumors at the time of endoscopic treatment[25]. As 
such, there is a theoretical advantage to performing 
Lugol’s CE and endoscopic resection during the index 

endoscopy and/or using IEE alone (without Lugol’s CE) 
to examine the lateral margins of a lesion.

Depth assessment
After detecting esophageal SCN, it is of utmost importance 
to predict a lesion’s depth of invasion to determine if 
endoscopic resection is possible. Such assessment begins 
with WLI and the use of the Paris classification[33]. Paris 
0-Ⅱa, 0-Ⅱb, 0-Ⅱc lesions, which are flat or slightly 
elevated/depressed lesions, are generally confined to the 
EP and LPM. Slight color change with redness and irregular 
elevation/depression raise the possibility of deeper 
invasion into the MM and SM1. If the lesion has a large, 
broad-based protrusion, crater, and/or stiffened wall, the 
lesion likely invades deeper. A majority of protruded (Paris 
classification 0-Ⅰ) and/or excavated (0-Ⅲ) lesions usually 
represent invasion into the submucosa or deeper. A recent 
multicenter, prospective study showed that the accuracy of 
invasion depth using WLI alone was 71.4%. The sensitivity 
and specificity for MM lesions was 61.1% and 77.4% 
respectively[34].

Recently, ME-NBI has been utilized to assess lesion 
depth. This allows for the assessment of the surface 
capillary microvasculature or intraepithelial papillary 
capillary loop (IPCL), a superficial fine vascular network 
of the esophageal mucosa. Attention should be made 
to the four signs of abnormal vessels which include 
dilatation, tortuosity, caliber change, and non-uniformity. 
The IPCL is known to change morphologically depending 
on the severity of structural irregularities in the eso-
phageal mucosa. The Japanese Esophageal Society 
has developed a simplified magnifying endoscopic 
classification for estimating invasion depth based on the 
degree of irregularity of the microvascular morphology[35]. 
The microvessels are classified into two main categories; 
Type A or B. Microvessels are considered Type B vessels 
when all four features of abnormal IPCL (dilatation, 
tortuosity, caliber change, and non-uniformity) are seen. 
Type B can be further sub-classified into B1, B2, and B3. 
B1 vessels can be seen as dot-like microvessels under 
NM-NBI or low magnification ME-NBI (Figure 4). B2 
vessels can be recognized as stretched and markedly 
elongated microvessels. B3 vessels are dilated and 
abnormal vessels (Figure 5). When type B1, B2, B3 
microvessels are identified on ME-NBI, the extent of 
invasion is likely into the EP-LPM, MM-SM1, and SM2 or 
deeper, respectively. Goda et al[36] reported that ME-NBI 
could differentiate intramucosal cancer from submucosal 
cancer with a sensitivity and specificity of 78% and 95% 
respectively. On the other hand, a recent multicenter, 
prospective study showed no additional benefit of adding 
ME-NBI to WLI for the assessment of invasion depth[34].

Endoscopic ultrasound (EUS) is another modality 
used to assess the depth of invasion of esophageal 
SCC. Its utility is to rule out invasion into the muscularis 
propria and detect regional lymphadenopathy. A meta-
analysis reported that among patients with T1 disease, 
EUS had a pooled sensitivity in differentiating T1a and 

Figure 3  Brownish areas seen under non-magnifying narrow-band 
imaging can be seen with inflammation, low-grade and high-grade 
intraepithelial neoplasm, and squamous cell carcinoma. 
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T1b lesions of 84% and 83%, and a specificity of 91% 
and 89%. For T4 lesions, EUS had a pooled sensitivity 
of 84% and specificity of 96%. The overall accuracy of 
EUS for T-staging was 79% and 71% for N-staging[37]. 
In spite of its limitations (time, expertise required, 
expense and resolution), EUS is currently considered a 
standard modality used in the evaluation of lesion extent 
and regional lymphadenopathy. CT scan and PET-CT 
scan are adjunct modalities that should be considered in 
the evaluation of regional lymphadenopathy[32]. 

Other diagnostic modalities 
There are other emerging advanced diagnostic imaging 
modalities such as confocal laser endomicroscopy (CLE) 
and optical coherence tomography (OCT) that may 
play a role in screening and/or diagnosis of SCC. Probe-
based confocal laser endomicroscopy (pCLE) allows for 
real-time in-vivo histologic imaging of the esophagus. 
Its use has been shown to improve the detection of BE-
associated dysplasia when compared to WLE alone[38]. 
Although there are proposed diagnostic criteria for 
the detection of squamous epithelial cells with pCLE 
(irregular arrangement, increased diameter, irregular 
shape and long branching of the IPCL), the diagnostic 
accuracy of pCLE is not well known[39]. pCLE is limited 
by its imaging depth and field of view and thus standard 
imaging with WLE and chromoendoscopy is required 
for detecting lesions. Recently, Guo et al[40] described 
the diagnostic value of pCLE for esophageal SCN. 
The authors reported high sensitivity, specificity, and 
accuracy of pCLE for SCN as 94.6%, 90.7%, and 92.3% 
respectively. In the other recent study comparing ME-
NBI and probe-based CLE, pCLE possessed higher 
specificity and accuracy[41]. 

Volumetric laser endomicroscopy, a second-ge-
neration optical coherence technology, is an advanced, 
non-invasive imaging modality that uses infrared light to 
produce real-time high-resolution cross-sectional images 
of the GI tract. Its resolution (10-20 μm) is extremely 
fine approaching that of histopathology. This technology 
has been applied to the detection of Barrett’s esophagus 

related dysplasia in clinical practice[42-44]. For esophageal 
SCC, it has been reported to be useful in assessing 
tumor invasion depth. Hatta et al[45] utilized OCT for 
pre-operative staging with a high overall accuracy rate. 
Its ability to select lesions for endoscopic resection was 
significantly better than EUS (94.6% vs 80.6%, P < 
0.05). OCT is limited by its inability to accurately detect 
dysplasia and therefore requires further study, like 
pCLE, before it can be incorporated into clinical practice. 
In addition to the aforementioned limitations, we have 
futher concerns with respect to cost effectiveness, 
acquisition of expertise in image interpretation and 
indication standardization that may limit widespread 
use.

trEatmEnt of EsophagEal 
squamous cEll nEoplasIa 
Traditionally, esophagectomy and lymph node dissection 
have been the standard of care for the treatment of 
esophageal cancer including early esophageal SCC. 
However, the paradigm has shifted to less invasive 
therapy with improved techniques in endoscopic re-
section. There are two widely accepted endoscopic 
resection methods: Endoscopic mucosal resection (EMR) 
and endoscopic submucosal dissection (ESD). These 
are indicated when there is minimal to no risk of lymph 
node metastases.

EMR 
EMR has been widely accepted as a safe and effective 
treatment for early esophageal SCC. Cap-assisted 
mucosectomy (EMR-C) and EMR-ligation (EMR-L) are 
the two methods of performing EMR. A randomized 
trial comparing EMR-L with multiband mucosectomy 
(MBM) and EMR-C for endoscopic piecemeal resection 
of large SCN (2-6 cm, maximum 2/3 of esophageal 
circumference) has been conducted[46]. Both methods 
were highly effective and safe, however EMR-L with 
MBM was faster and less expensive. Although large 
lesions can be treated with piecemeal EMR, this 

Figure 4  Abnormal intraepithelial papillary capillary loop, a superficial 
fine vascular network of the esophageal mucosa. Type B1 vessels, shown 
here, are identified as dot-like microvessels under non-magnifying narrow-band 
imaging or low magnified ME-NBI.

Figure 5  Abnormal intraepithelial papillary capillary loop. Type B2 (black 
arrow) can be recognized as stretched and markedly elongated microvessels 
vs type B3 (white arrow) microvessels which are highly dilated, abnormal 
vessels.
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technique is limited by its inability to achieve oncologic 
(R0) resections. In the aforementioned study, a high 
local recurrence rate was seen in lesions exceeding 
2 cm and in lesions subject to piecemeal resection in 
five or more pieces. The optimal size for EMR is still 
debatable. To overcome the limitation of piecemeal 
resection, endoscopic submucosal dissection (ESD) has 
become the treatment of choice for en bloc resection of 
larger lesions.

ESD
ESD was initially introduced in the 1990s to allow en 
bloc resection with detailed pathological assessment 
regardless of lesion size[47]. This method spread rapidly 
as it optimized the rate of en bloc resection in gastric 
and colonic lesions. Yet, ESD is known to be more 
time consuming and associated with higher rates of 
complications such as bleeding and perforation. This 
is especially true in the esophagus. Esophageal ESD is 
technically more challenging than gastric ESD due to a 
narrower lumen thus limiting endoscopic maneuvers. 
Movement due to heartbeat and respiration are other 
factors making this technique more challenging. 
Moreover, the esophagus has a thin muscle wall and 
an absence of serosal fat leading to higher perforation 
rates. Previous literature in Japan has shown that ESD 
in the esophagus has a high en bloc resection rate 
(95%-100%), a low local recurrence rate (0%-1%), 
and is a relatively safe procedure with perforation 
occurring in 0%-6% of cases. However, most early 
studies were limited by small sample sizes and short 
follow-up. Tsujii et al[48] recently reported clinical 
outcomes of ESD in a multicenter, retrospective, cohort 
study. A total of 368 superficial esophageal neoplasms 
in 307 patients were treated by ESD at 11 hospitals. 
The en bloc resection and complete resection rates were 
96.7% and 84.5% respectively. Perforation, bleeding 
and esophageal strictures occurred in 5.2%, 0%, 
and 7.1% of patients, respectively. All complications 
were successfully managed conservatively[48]. More 
recent studies show an en bloc resection rate between 
83%-100%, R0 resection rate between 78%-100% and 
local recurrence rates of 0%-6%[49-57]. The experience of 
Western endoscopists with ESD in esophageal SCC was 
recently published. Probst et al[58] reported the outcome 
of 24 SCC undergoing ESD resulting in en bloc resection 
in 100% and R0 resection in 91.7% of the cases. 
Disease-specific survival was 95.8% and overall survival 
was 66.7% over a mean follow-up period of 38 mo[58]. 

EMR vs ESD
Although there is ongoing debate as to what size lesions 
should be resected by ESD vs EMR, the European Society 
of Gastrointestinal Endoscopy (ESGE) recommends 
endoscopic en bloc resection for superficial esophageal 
SCC without obvious submucosal involvement. EMR may 
be considered for lesions smaller than 20 mm if en bloc 
resection is feasible. If not, ESD should be performed. 
According to the Japanese Esophageal Society, absolute 

indications for endoscopic mucosal resection are: 
flat intramucosal cancers confined to the epithelium 
and lamina propria that occupy less than 2/3 of the 
circumference of the lumen of the esophagus. Relative 
indications include cancers involving the muscularis 
mucosa or < 200 μm of invasion into the submucosa, 
and lesions extending more than ¾ of the circumference 
of the lumen[59].

The literature comparing these two methods is 
scant. Ishihara et al[60] analyzed the outcomes of 
EMR and ESD in 171 superficial esophageal SCC’s 
less than 20 mm in diameter. For lesions less than 15 
mm, there was no difference in local recurrence, R0 
resection, and en bloc resection concluding that EMR is 
feasible for treating lesions this small. Recently, another 
retrospective study compared the efficacy and safety 
of EMR-L using MBM and ESD. They found no statistical 
difference in the rate of complete resection between the 
two methods. For lesions over 15 mm however, ESD 
had a significantly higher rate of en bloc (100%) and 
curative resection (92.3%) compared to MBM (44.8 and 
41%, P < 0.05). As expected, ESD procedure times 
were longer (84 ± 35 min vs 38 ± 11 min). In addition, 
ESD had higher rate of major bleeding (16.7% vs 
1.85%) and perforation (8.3% vs 0%). As such, EMR 
appears safe and effective for the treatment of lesions 
15 mm or smaller leaving ESD as the treatment of 
choice for larger lesions[61]. 

Post-endoscopic resection strictures
One of the major complications of endoscopic resection 
for large SCN is esophageal stricturing, which can 
severely affect patients’ quality of life. Treatment related 
strictures requiring multiple sessions of endoscopic 
dilation can occur when resecting lesions involving over 
half of the esophageal circumference. Lesions greater 
than or equal to 3/4 of the circumference of the lumen 
are strongly associated with stricturing[62,63]. In addition, 
muscle layer damage and defects larger than 5 cm after 
circumferential ESD were significant factors associated 
with refractory stenosis[64]. Typically, steroids injected 
locally and/or taken orally are used to prevent post-
ESD strictures for lesions involving over 3/4 of the 
esophageal circumference. There are differences in the 
timing of administration, route of administration (local 
vs oral), and the dosages among institutions. The most 
common strategy in Japan is to inject triamcinolone into 
the base of the post-ESD ulcer directly post-procedure 
or on post-procedure day one. With the prevalence of 
this complication, more studies are needed to further 
elucidate the ideal prevention strategies post-endoscopic 
resection.

Post-endoscopic resection therapy
Treatment post-endoscopic resection is determined 
based on the pathological evaluation of the resected 
specimen. No additional treatment is required for EP 
and LPM lesions with no lymphovascular invasion as 
the probability of lymph node metastases approaches 
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0%. Although MM and SM1 lesions have a risk of 
lymph node metastases, most can be predicted based 
on the presence of lymphovascular invasion or poor 
differentiation in the resected specimen. In 2011, Moriya 
et al[65] showed that well-differentiated MM and SM1 
tumors without lymphovascular invasion had minimal 
risk of lymph node involvement. Therefore, close foll-
ow-up is acceptable for such lesions. Surgery and/or 
chemoradiation should be considered for lesions with 
lymphovascular invasion or SM2 or deeper involvement. 
The 5-year overall survival rate for patients with EP, 
LPM, MM, and SM cancers is 90.5%, 71.1%, and 70.8% 
respectively[66]. As mentioned, it is very important to 
consider the risk of metachronous lesions in patients 
with esophageal SCC and therefore, close endoscopic 
surveillance is needed. 

Radiofrequency ablation
Radiofrequency ablation (RFA) has emerged as the 
ablative technique of choice for Barrett’s esophagus 
related dysplasia. Since a multicenter, randomized, 
sham-controlled study demonstrated decreased disease 
progression to malignancy along with high rates of 
dysplasia and intestinal metaplasia eradication, RFA 
has been used to treat BE in patients with HGD[67]. 
However, the role of RFA in squamous neoplasia remains 
unclear. RFA involves the direct application of thermal 
energy to the targeted area using either a balloon for 
circumferential treatment (HALO360; BARRX, Sunnyvale, 
California, United States), a probe attached to the scope 
(HALO90, HALO60, HALO-ultra; BARRX) or a through-
the-scope catheter for focal therapy (Channel Catheter; 
BARRX). The clear benefit and role of radiofrequency 
ablation in SCN has not yet been proven. There are 
reports with small patient populations describing a 
possible role for RFA in early esophageal SCN[68-70]. The 
largest study consists of a total of 96 patients including 
42 patients with HGIN and 9 with early SCC. At 3 and 12 
mo post-RFA treatment, 73 % (70/96) and 84 % (81/96) 
showed an absence of dysplasia and SCC (considered 
a complete response). Two patients progressed in spite 
of RFA (MGIN to HGIN and HGIN to SCC respectively) 
however both were treated endoscopically and achieved 
complete response with additional ablations. Strictures 
occurred in 20 patients (21%), all of whom underwent 
circumferential RFA. Lugol’s CE with RFA (12 J/cm2, 
single application, no cleaning) was the favored baseline 
circumferential RFA technique. In patients with SCN, RFA 
appears to be associated with a high response rate and 
an acceptable safety profile[70]. 

The clear disadvantage of ablative therapy is that 
no tissue is obtained for histopathological assessment. 
Proper staging and risk stratification with various 
endoscopic techniques described above must be done 
prior to treatment to appropriately select patients 
thereby avoiding treatment failures. On the other hand, 
there may be a role for RFA in cases where endoscopic 
resection is challenging. The feasibility of RFA for 
treating early SCC on or adjacent to esophageal varices 

was recently reported. While this study was limited to 
only 8 patients (5 HGIN and 3 SCC), 6 patients achieved 
complete response after a single circumferential treat-
ment. All achieved a complete response at 12 mo 
with further focal ablation therapy. Although there is 
data revealing that RFA is both safe and efficacious, it 
should only be considered when the lesion is deemed 
to be non-invasive. Currently, endoscopic resection with 
histological evaluation should be the first choice and 
we believe that we should be conservative on applying 
RFA to squamous cell neoplasia. We need more studies 
regarding safety and efficacy of RFA in squamous cell 
neoplasia. 

Other ablative therapies such as photodynamic 
therapy (PDT), argon plasma coagulation (APC) and 
Nd: YAG laser have been discussed in the literature[71-74]. 
Recently, PDT was described as a palliative or less-
invasive salvage treatment option for local failure after 
chemoradiotherapy (CRT). Retrospective analysis of 130 
patients treated with PDT for local failure (T2 lesions 
without metastases) after CRT was performed[75]. The 
complete response rate, progression-free survival and 
the overall survival rates at 5 years after salvage PDT 
were 58.4%, 22.1% and 35.9% respectively. The 
treatment-related death rate was 1.8%. APC is another 
ablative therapy used to safely treat lesions that are not 
endoscopically resectable and to control the recurrence 
after endoscopic resection or chemoradiotherapy[76]. 
However, the literature supporting this technique is 
lacking. 

conclusIon
Esophageal SCC remains one of the leading causes 
of cancer death. Improving the detection of early 
stage lesions remains of utmost importance as these 
lesions can be cured with endoscopic therapy. With 
improvements in advanced imaging modalities, we 
will better be able to detect, assess, and treat lesions 
at earlier stages. As we await improved endoscopic 
technologies, endoscopists everywhere must remain 
vigilant in their endoscopic evaluation of the esophagus 
during each and every endoscopy performed. 
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