
World Journal of
Gastrointestinal Oncology

World J Gastrointest Oncol  2019 October 15; 11(10): 768-932

ISSN 1948-5204 (online)

Published by Baishideng Publishing Group Inc



W J G O
World Journal of
Gastrointestinal
Oncology

Contents Monthly  Volume 11  Number 10  October 15, 2019

EDITORIAL
768 Cancer-specific metabolism: Promising approaches for colorectal cancer treatment

Jeong KY

REVIEW
773 Race, the microbiome and colorectal cancer

Royston KJ, Adedokun B, Olopade OI

788 Targeted agents for second-line treatment of advanced hepatocellular carcinoma
Personeni N, Pressiani T, Bozzarelli S, Rimassa L

804 Precision medicine in gastric cancer
Bonelli P, Borrelli A, Tuccillo FM, Silvestro L, Palaia R, Buonaguro FM

MINIREVIEWS
830 Endoscopic management of esophageal cancer

Ahmed O, Ajani JA, Lee JH

ORIGINAL ARTICLE

Basic Study

842 MicroRNA-320a suppresses tumor progression by targeting PBX3 in gastric cancer and is downregulated by

DNA methylation
Li YS, Zou Y, Dai DQ

Retrospective Study

857 Retrospective review of total neoadjuvant therapy
Babar L, Bakalov V, Abel S, Ashraf O, Finley GG, Raj MS, Lundeen K, Monga DK, Kirichenko AV, Wegner RE

866 Evaluation of the safety and effectiveness of direct oral anticoagulants and low molecular weight heparin in

gastrointestinal cancer-associated venous thromboembolism
Recio-Boiles A, Veeravelli S, Vondrak J, Babiker HM, Scott AJ, Shroff RT, Patel H, Elquza E, McBride A

Retrospective Cohort Study

877 Fat clearance and conventional fixation identified ypN0 rectal cancers following intermediate neoadjuvant

radiotherapy have similar long-term outcomes
Chen N, Sun TT, Li ZW, Yao YF, Wang L, Wu AW

WJGO https://www.wjgnet.com October 15, 2019 Volume 11 Issue 10I

https://www.wjgnet.com


Contents
World Journal of Gastrointestinal Oncology

Volume 11  Number 10  October 15, 2019

Observational Study

887 Acylcarnitine: Useful biomarker for early diagnosis of hepatocellular carcinoma in non-steatohepatitis

patients
Takaya H, Namisaki T, Kitade M, Shimozato N, Kaji K, Tsuji Y, Nakanishi K, Noguchi R, Fujinaga Y, Sawada Y, Saikawa S,

Sato S, Kawaratani H, Moriya K, Akahane T, Yoshiji H

META-ANALYSIS
898 Prognostic and pathological impact of tumor budding in gastric cancer: A systematic review and meta-

analysis
Guo YX, Zhang ZZ, Zhao G, Zhao EH

909 Abnormally expressed circular RNAs as novel non-invasive biomarkers for hepatocellular carcinoma: A

meta-analysis
Jiang YL, Shang MM, Dong SZ, Chang YC

CASE REPORT
925 Gastric submucosa-invasive carcinoma associated with Epstein-Barr virus and endoscopic submucosal

dissection: A case report
Kobayashi Y, Kunogi T, Tanabe H, Murakami Y, Iwama T, Sasaki T, Takahashi K, Ando K, Nomura Y, Ueno N, Kashima S,

Moriichi K, Takei H, Fujiya M, Okumura T

WJGO https://www.wjgnet.com October 15, 2019 Volume 11 Issue 10II



Contents
World Journal of Gastrointestinal Oncology

Volume 11  Number 10  October 15, 2019

ABOUT COVER Editorial Board Member of World Journal of Gastrointestinal Oncology, Naciye
Cigdem Arslan, MD, Assistant Professor, Surgeon, Surgical Oncologist,
General Surgery, Istanbul Medipol University, Esenler 34320, Istanbul,
Turkey

AIMS AND SCOPE The primary aim of World Journal of Gastrointestinal Oncology (WJGO, World J
Gastrointest Oncol) is to provide scholars and readers from various fields of
gastrointestinal oncology with a platform to publish high-quality basic and
clinical research articles and communicate their research findings online.
   WJGO mainly publishes articles reporting research results and findings
obtained in the field of gastrointestinal oncology and covering a wide range
of topics including islet cell adenoma, liver cell adenoma, adenomatous
polyposis coli, appendiceal neoplasms, bile duct neoplasms, biliary tract
neoplasms, hepatocellular carcinoma, islet cell carcinoma, pancreatic ductal
carcinoma, cecal neoplasms, colonic neoplasms, colorectal neoplasms,
hereditary nonpolyposis colorectal neoplasms, common bile duct
neoplasms, duodenal neoplasms, esophageal neoplasms, gallbladder
neoplasms, etc.

INDEXING/ABSTRACTING The WJGO is now indexed in Science Citation Index Expanded (also known as

SciSearch®), PubMed, and PubMed Central. The 2019 edition of Journal Citation

Reports® cites the 2018 impact factor for WJGO as 2.758 (5-year impact factor: 3.220),

ranking WJGO as 52 among 84 journals in gastroenterology and hepatology (quartile in

category Q3), and 131 among 229 journals in oncology (quartile in category Q3).

RESPONSIBLE EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Lu-Lu Qi

Proofing Production Department Director: Yun-Xiaojian Wu

NAME OF JOURNAL
World Journal of Gastrointestinal Oncology

ISSN
ISSN 1948-5204 (online)

LAUNCH DATE
February 15, 2009

FREQUENCY
Monthly

EDITORS-IN-CHIEF
Monjur Ahmed, Rosa M Jimenez Rodriguez, Pashtoon Murtaza Kasi

EDITORIAL BOARD MEMBERS
https://www.wjgnet.com/1948-5204/editorialboard.htm

EDITORIAL OFFICE
Jin-Lei Wang, Director

PUBLICATION DATE
October 15, 2019

COPYRIGHT
© 2019 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS
https://www.wjgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS
https://www.wjgnet.com/bpg/GerInfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https://www.wjgnet.com/bpg/gerinfo/240

PUBLICATION MISCONDUCT
https://www.wjgnet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE
https://www.wjgnet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS
https://www.wjgnet.com/bpg/GerInfo/239

ONLINE SUBMISSION
https://www.f6publishing.com

© 2019 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

WJGO https://www.wjgnet.com October 15, 2019 Volume 11 Issue 10III

mailto:bpgoffice@wjgnet.com


W J G O
World Journal of
Gastrointestinal
Oncology

Submit a Manuscript: https://www.f6publishing.com World J Gastrointest Oncol  2019 October 15; 11(10): 830-841

DOI: 10.4251/wjgo.v11.i10.830 ISSN 1948-5204 (online)

MINIREVIEWS

Endoscopic management of esophageal cancer

Osman Ahmed, Jaffer A Ajani, Jeffrey H Lee

ORCID number: Osman Ahmed
(0000-0002-0422-9932); Jaffer A
Ajani (0000-0001-9946-0629); Jeffrey
H Lee (0000-0001-6740-3670).

Author contributions: Ahmed O
was involved in review design and
drafting of the manuscript; Ajani
JA was involved in critical revision
of the manuscript; Lee JH was
involved in review design and
critical revision of the manuscript.

Conflict-of-interest statement: The
authors declare no 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/licen
ses/by-nc/4.0/

Manuscript source: Invited
manuscript

Received: February 25, 2019
Peer-review started:  February 26,
2019
First decision: April 15, 2019
Revised: May 29, 2019
Accepted: August 27, 2019
Article in press: August 28, 2019
Published online: October 15, 2019

P-Reviewer: Fogli L, Gkekas I,
Lambrecht NW, Lee CL, Sami SS,

Osman Ahmed, Jeffrey H Lee, Department of Gastroenterology, Hepatology and Nutrition,
University of Texas MD Anderson Cancer Center, Houston, TX 77030, United States

Jaffer A Ajani, Department of Medical Oncology, University of Texas MD Anderson Cancer
Center, Houston, TX 77030, United States

Corresponding author: Jeffrey H Lee, MD, Professor, Department of Gastroenterology,
Hepatology and Nutrition, University of Texas MD Anderson Cancer Center, 1515 Holcombe
Avenue, Houston, TX 77030, United States. jefflee@mdanderson.org
Telephone: +1-713-5638906
Fax: +1-713-5634408

Abstract
Esophageal cancer (EC) generally consists of squamous cell carcinoma (which
arise from squamous epithelium) and adenocarcinoma (which arise from
columnar epithelium). Due to the increased recognition of risk factors associated
with EC and the development of screening programs, there has been an increase
in the diagnosis of early EC. Early EC is amenable to curative therapy by
endoscopy, which can be performed by either endoscopic resection or endoscopic
ablation. Endoscopic resection consists of either endoscopic mucosal resection
(preferred in cases of adenocarcinoma) or endoscopic submucosal dissection
(preferred in cases of squamous cell carcinoma). Endoscopic ablation can be
performed by either radiofrequency ablation, cryotherapy, argon plasma
coagulation or photodynamic therapy, amongst others. Endoscopy can also assist
in the management of complications post-esophageal surgery, such as
anastomotic leaks and perforations. Finally, there is a growing role for endoscopy
to manage end-of-life palliative symptoms, especially dysphagia. The growing
use of esophageal stents, debulking therapy and dilation can assist in improving
a patient’s quality of life. In this review, we examine the multiple roles of
endoscopy in the management of patients with EC.

Key words: Esophageal cancer; Endoscopy; Resection; Ablation; Stent; Barrett’s
esophagus

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The endoscopic management of esophageal cancer is continuously evolving.
Although, endoscopy was generally reserved for diagnosis, but due to the growing
evidence around screening, early cancers are now being detected. Therefore, endoscopy
has now grown to include an increasing therapeutic role in esophageal cancer. This

WJGO https://www.wjgnet.com October 15, 2019 Volume 11 Issue 10830

https://www.wjgnet.com
https://dx.doi.org/10.4251/wjgo.v11.i10.830
http://orcid.org/0000-0002-0422-9932
http://orcid.org/0000-0001-9946-0629
http://orcid.org/0000-0001-6740-3670
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
mailto:jefflee@mdanderson.org


Vynios D
S-Editor: Ma YJ
L-Editor: Filipodia
E-Editor: Zhou BX

includes resection by either endoscopic mucosal resection or endoscopic mucosal
dissection. Ablative therapies by endoscopy including the use of radiofrequency ablation
and photodynamic therapies are also growing. Finally, the role of endoscopy entails
palliative management, such as the use of esophageal stent placements.

Citation: Ahmed O, Ajani JA, Lee JH. Endoscopic management of esophageal cancer. World
J Gastrointest Oncol 2019; 11(10): 830-841
URL: https://www.wjgnet.com/1948-5204/full/v11/i10/830.htm
DOI: https://dx.doi.org/10.4251/wjgo.v11.i10.830

INTRODUCTION
Esophageal  cancer  (EC)  is  an  overarching  term  generally  used  to  describe  two
separate malignancies, esophageal squamous cell carcinoma (SCC) and esophageal
adenocarcinoma. Esophageal SCCs arise in the squamous epithelium (generally in the
mid-proximal  esophagus  but  can  occur  throughout  the  esophagus)  whereas
esophageal adenocarcinomas arise in the columnar epithelium and are generally
found in the distal esophagus.

The epidemiology of EC is evolving. Although ECs only make up one percent of all
new cancer cases in the United States, they make up 2.6% of all cancer deaths. The
overall incidence of all types of EC has remained steady over the past two decades
with an estimated 17000 new cases annually in the United States. The 5-year survival
rate of EC varies according to how advanced the tumor is at diagnosis. Those with
localized  disease  have  a  5-year  survival  rate  of  45.2%,  while  those  with  distant
metastases have a 5-year survival rate of only 4.8%[1,2].

Due  to  the  aggressive  nature  of  the  disease  and  the  high  mortality  rate,  it  is
imperative to identify patients early in the course of the disease. Currently, only 19%
of cases are staged as localized disease at diagnosis. The benefit of localized disease is
that it opens up a whole array of treatment options including the use of endoscopic
therapy. The increasing recognition of risk factors associated with metaplasia and
dysplasia has led to an increased interest in screening and surveillance programs. For
example,  the  role  of  gender,  obesity  and gastroesophageal  reflux  disease  in  the
development  of  Barrett’s  esophagus  (BE)  has  allowed  for  the  development  of
screening and surveillance guidelines, which has then lead to treatment guidelines for
pre-cancerous and early cancerous lesions[3,4].

Although  endoscopy  was  initially  limited  to  the  diagnosis  of  EC,  recent
advancements have allowed the modality to play a growing role in the management
of the tumor. The development of advance camera technology has allowed better
recognition of the disease, while simultaneously the introduction of novel endoscopic
techniques and instruments has allowed endoscopists to treat pre-cancerous lesions
and even early ECs.

In this review, the current indications for endoscopy in the management of EC are
reviewed. The pre-endoscopic management work-up, endoscopic options for curative
therapy, the role of endoscopy in managing complications of surgery as well as how
endoscopy  can  play  an  essential  part  in  the  palliative  management  of  EC  are
described.

PRE-ENDOSCOPIC MANAGEMENT INVESTIGATIONS
The  first  step  in  performing  endoscopic  management  in  patients  with  EC  is  to
recognize the setting where it is appropriate. Multiple studies have demonstrated
improved outcomes and less complications in high-volume centers, and therefore
consideration should be given to referring patients to centers with experience when
endoscopic curative management is an option[5,6]. Certain guidelines recommend that
endoscopic resection (ER) of early EC only be done in high-volume centers. Similarly,
a multi-disciplinary approach, with involvement of surgery, oncology and pathology
is critical as the diagnosis of dysplasia can be controversial with poor intra- and inter-
observer agreement[8]. A second opinion, ideally from a gastrointestinal pathologist,
should be sought if there are doubts about the presence of dysplasia. Additionally, a
multi-disciplinary approach will allow for more flexibility and options for the patients
and assist in managing any potential complications.
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Once a patient has been referred for endoscopic management of pre-cancerous
lesions or early EC, it is vital to establish the stage and characteristics of the tumor.
This  is  done  through  a  combination  of  endoscopic  investigations,  as  well  as
potentially other modalities to ensure the tumor has not progressed.  In terms of
endoscopy,  careful  examination  of  the  lesion  is  essential  prior  to  any  decision
regarding endoscopic therapy. After washing the esophagus to remove any food,
liquid or debris, careful examination of affected areas with white-light endoscopy
should  be  performed.  Recent  studies  have  demonstrated  that  high-definition
endoscopy is superior to standard definition in assessing mucosal changes in patients
with BE (Figure 1)[9].

In addition, although there has been an increase in the use of adjuncts to white-
light imaging, their evidence in the diagnosis of EC is still  controversial with the
exception of narrow-band imaging (NBI). NBI is a technique that allows increased
highlighting of mucosa and the mucosal vasculature (Figure 2). A meta-analysis on
the  use  of  NBI  to  identify  high-grade  dysplasia  (HGD)  in  patients  with  BE
demonstrated a pooled sensitivity of 0.96 (95% confidence interval: 0.93-0.99) and a
pooled  specificity  of  0.94  (95% confidence  interval:  0.84-1.0).  The  meta-analysis
included eight studies with 446 patients and a total of 2194 lesions. Based on these
studies, there has been an increasing use of NBI to identify high-risk lesions].

Similar  to  NBI,  there  has  been  extensive  investigation  into  the  use  of
chromoendoscopy. Chromoendoscopy is the use of selective dyes to highlight specific
features on the mucosa and potentially increase the contrast between normal mucosa
and  abnormal  mucosa.  The  most  commonly  used  dye  in  chromoendoscopy  is
methylene blue, which is thought to selectively stain intestinal metaplasia. A previous
randomized control trial on the use of methylene blue as compared to random 4-
quadrant  biopsies  showed  that  although  there  was  no  increased  detection  of
dysplasia, the use of methylene blue led to a smaller requirement for the number of
biopsies[11].  On the other  hand,  a  separate  randomized control  trial  showed that
methylene blue detected less dysplasia compared to random 4-quadrant biopsies].
Finally, a systematic review and meta-analysis was performed in 2009 and included
nine studies with a total of 450 patients. The study demonstrated no incremental yield
in  the  use  of  chromoendoscopy  as  compared  to  standard  4-quadrant  biopsies].
Subsequently,  current  guidelines  do  not  recommend  the  routine  use  of
chromoendoscopy when assessing esophageal  lesions  for  advanced or  high-risk
features.

When inspecting a lesion with white-light endoscopy or NBI, there are certain
features that should be carefully sought for in the mucosa as they will likely change
therapy. When examining BE, it is important to document landmarks including any
potential hiatal hernia, the location of the gastroesophageal junction, the top of the
gastric  folds,  the  location  of  the  squamo-columnar  junction  and  the  length  of
columnar mucosa both circumferentially and the maximal longitudinal length. One
commonly used classification for reporting BE is the Prague classification, which
documents circumferential and maximal longitudinal length and has been found to
have high validity and inter-observer agreement[14,15].

In addition, it is critical to document any nodularity found and the location of the
nodularity as it will likely require separate management from the remainder of the
BE. Nodules are also suggestive of advanced lesions requiring therapy. In addition to
nodules, other high-risk features that portend to malignancy include the presence of
ulceration or structuring[16]. Careful examination should be done in the 12 o’clock to 6
o’clock (or the right hemisphere) as these have higher rates of EC in BE[17].

Although a careful examination of a lesion using white-light endoscopy is the gold
standard,  there  have  been  previous  studies  looking  into  adjunctive  methods  to
determine resectability. One potential option was the use of endoscopic ultrasound
(EUS). EUS would allow the clinician to determine the depth of the lesion as well as
any potential locoregional lymph nodes. Initially, the thought was that EUS could
provide  the  ability  to  determine  whether  any  invasive  cancer  was  present  and
therefore assist in determining which lesions endoscopic therapy should be avoided.
Although initial results were promising, they have not been followed up by similar
outcomes in subsequent studies[18].

A systematic review and meta-analysis examining the role of EUS found that EUS
only had a 65% concordance for T-staging when compared to surgical or endoscopic
mucosal resection (EMR) based pathology[19]. A follow-up meta-analysis found better
results but was limited due to the heterogeneity between studies].  A more recent
study examined the same utility of EUS in pre-malignant lesions and found poor
correlation  with  a  sensitivity  of  50% and a  specificity  of  93%[21,22].  Interestingly,
previous studies have found that EUS-guided mini-probe based examinations have
better sensitivity than radial echoendoscopes]. Due to all the previous studies, the use
of  EUS  to  determine  resectability  is  limited  and  should  not  be  done  to  guide
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Figure 1

Figure 1  Barrett’s esophagus with nodularity.

management decisions in patients with pre-malignant lesions.
Nevertheless, EUS can provide a helpful role in patients with early EC. Although

EUS has difficulty staging cancers, it  can be a useful tool in both identifying and
sampling lymph nodes (Figure 3). EUS generally has been found to over-stage T2
malignancies  and therefore  caution should be  taken before  labelling  a  lesion as
unresectable[24]. When it comes to lymph nodes, EUS was found to have fairly high
sensitivity and specificity as compared to positive electron-transmission scans and has
the added benefit of being able to sample nodes through a fine needle aspiration or
biopsy[25,26].

In general, when approaching a patient for potential endoscopic management, it is
important  to  ensure  that  care  is  provided in  a  center  with  expertise  not  only  in
endoscopy  but  also  in  surgery,  pathology  and  radiology.  The  most  important
investigation is a careful examination during upper endoscopy both with white light
endoscopy and NBI. Although adjunctive investigations have so far not yielded fruit,
consideration can be given to performing EUS if there is concern for locoregional
invasion.

When it comes to the endoscopic management of EC, it can generally be divided
into two categories, curative and palliative therapy. Curative therapy is generally
reserved for early ECs limited to the mucosa with no lymph node involvement. In this
section, we will review the common methods for endoscopic management, as well as
upcoming frontiers.

ER
ER is the mainstay of endoscopic management of early ECs. ER can be performed in
two  ways,  by  EMR  or  by  endoscopic  submucosal  dissection  (ESD).  ER  can  be
performed for both adenocarcinomas and SCCs. In adenocarcinoma patients,  the
spectrum of disease where ER can be performed generally includes pre-malignant
low-grade  dysplasia  in  a  patient  with  BE  up  to  in  some  cases  stage  T1b
adenocarcinoma (as per the TNM staging of tumors). For SCCs, ER can be performed
in patients with early EC that is staged as T1 or intramucosal.

EMR is generally performed by two distinct methods: the cap-assisted method and
the ligation-assisted method. The cap-assisted method, also known as the “suck and
cut” method involves suctioning the mucosa into a cap-fitted endoscope and then
using a snare to cut the mucosa. The snare is pre-opened prior to suctioning and
generally comes as part of a pre-assembled ensemble kit.  In the ligation-assisted
method,  or  multi-band  ligator  method,  the  upper  endoscope  is  fitted  with  an
apparatus similar to a variceal band ligator, and the mucosa is suctioned and has a
band placed around it. Subsequently, a snare is passed, and the mucosa upheld by the
band is resected (Figure 4).

The evidence comparing the two methods of EMR showed that they are generally
comparable. In a randomized control trial comparing the techniques, the ligation-
assisted method was shown to be quicker with smaller resection specimens compared
to the cap-assisted method. However, both techniques had similar maximal thickness
in their resection specimens and similar adverse event rates (Figure 5)[27]. Previous
studies  that  compared  the  two  techniques  in  a  non-randomized  manner  also
demonstrated similar results[28,29]. The use of the lifting and then direct snare technique
that  is  commonly  used  in  the  colon  is  discouraged  in  the  esophagus  due  to  an
increased risk of perforation[30].
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Figure 2

Figure 2  Narrow-band imaging of Barrett’s esophagus.

ESD is a more recent technique that involves careful dissection of the submucosa of
the lesion in systematic fashion followed by en bloc removal of the desired tissue.
Although the benefit is that it provides en bloc specimen and can give information
about the margins of resection, the disadvantage is that it is time consuming and
requires a deeper resection potentially leading to increase adverse events. Indeed, in a
systematic  review  and  meta-analysis  comprising  of  15  non-randomized  trials
comparing ESD to EMR, they found that although ESD had higher curative resection
rates and lesser local  recurrence rates,  it  was balanced by more time-consuming
procedures and higher rates of bleeding and perforation].  Another meta-analysis
looking specifically at esophageal neoplasms found no difference between EMR and
ESD in terms of margins, lymph node positivity or metachronous cancers but found
less recurrence with ESD though balanced by an increased risk of strictures[32].

The one situation where ESD has had positive results (as compared to EMR) is in
the setting of SCCs. A previous study examining resection techniques found less
recurrence when en bloc resection was performed by ESD in patients with SCC as
compared to patients that had piecemeal resection[33]. Based on this study, EMR is
generally considered sufficient for small lesions (less than 10 mm) if the diagnosis is
SCC, but patients with larger lesions should ideally undergo ESD. Overall, current
guidelines recommend EMR for resection of BE or early esophageal adenocarcinomas
unless  the  lesions  are  larger  than  15  mm,  are  poorly  lifting  or  are  at  risk  for
submucosal invasion in which case ESD should be performed. For patients with SCC,
current guidelines generally recommend ESD though EMR is acceptable in smaller
lesions[34].

ENDOSCOPIC ABLATION
Ablative therapy is generally reserved for flat lesions or treatment of BE after ER.
There are many ways to perform ablative therapy with the most  common being
radiofrequency ablation (RFA) (Figure 6). Other methods that are less commonly used
include photodynamic therapy (PDT) and cryoablation. The main purpose of ablative
therapy is to destroy the remaining residual malignant or pre-malignant tissue to
prevent recurrence.

RFA is the application of thermal energy that is generated by radiofrequency waves
to destroy tissue. It involves contact ablation and can be done in localized areas or in a
circumferential  manner.  The  seminal  study  examining  the  effects  of  RFA  was
published in 2009. It was a multi-center randomized control trial that compared RFA
to sham therapy in patients with dysplastic  BE.  The primary outcome (complete
eradication) was followed until 12 mo post-therapy. In the RFA group, when using
intention-to-treat analysis, 90.5% of patients had complete eradication whereas in the
sham group only 22.7% had eradication. The main adverse event related to RFA was
the development of chest pain post-treatment[35]. Similar results have been shown in
the other multi-center studies including European and Asian populations[36,37].

The role of  endoscopic therapy in patients with low-grade dysplasia has been
controversial,  and  there  has  been  debate  on  whether  to  pursue  endoscopic
management  or  only  perform careful  observation.  A previous  study examining
patients with BE with only low-grade dysplasia found a decrease in the progression of
the dysplasia and the development of cancer with the use of RFA[38]. Finally, there
have been studies on whether RFA should be applied to patients with BE but no
evidence of dysplasia. A study looking at the cost-effectiveness of RFA therapy found
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Figure 3

Figure 3  Endoscopic ultrasound image of subcarinal lymph node.

that treatment of patients with BE without dysplasia did not provide cost-effective
therapy[39].

Current guidelines generally recommend RFA in patients with dysplasia with non-
nodular  lesions  or  intra-mucosal  cancer.  RFA should also  be  performed to  treat
residual BE in patients who have undergone ER. Additionally, although RFA has
become well-established in the management of patients with BE or adenocarcinoma,
its role in the management of SCC is still developing. Recent studies have showed
promise  in  early  SCC with  high  complete  eradication  rates  and  low recurrence
rates[40,41].

Other  types  of  ablative  therapy  include  argon  plasma  coagulation  (APC),
cryoablation and PDT. APC is widely available, generally due to its use in multiple
conditions and diseases and has been widely investigated in the management of BE.
In one study examining the role of APC in patients with non-dysplastic BE, complete
eradication  was  successful  in  77% of  the  patients  (37/48).  The  mean number  of
sessions required was 2.8 (range 1-5) though 9.8% (5/51) had major complications
including perforation, hemorrhage and stricture formation[42].  Nevertheless, other
studies have showed similar positive results with APC[43,44].

Cryoablation of the esophagus has also been studied in the management of pre-
malignant and malignant conditions of the esophagus. The most widely used method
is  the application of  liquid nitrogen therapy.  Previous studies  have shown high
eradication  rates  in  patients  with  intestinal  metaplasia  and HGD with  minimal
adverse events[45]. There have also been long-term retrospective studies to determine
the sustained ability of cryotherapy. A 5-year follow-up of patients who received
cryotherapy revealed complete eradication rates of 93% in HGD and 75% in intestinal
metaplasia. The rate of progression to HGD or adenocarcinoma was 1.4% per patient-
year in those treated with cryotherapy[46]. Cryotherapy has also been studied as rescue
or salvage therapy in patients who have had recurrence after initial RFA therapy. The
complete eradication of dysplasia rate was 75% in those subsequently treated with
cryotherapy, including two patients who initially had intramucosal adenocarcinoma
and were both successfully treated[47].

PDT is an ablative process in which a photosensitizer drug is activated by the use of
laser light, which leads to mucosal destruction. PDT has evidence in the management
of both SCC and esophageal adenocarcinomas. Treatment of either cancer staged as
either T1 or T2 showed a complete response rate of 87% with the majority of the
complications being either cutaneous photosensitization or esophageal strictures[48].
Long-term follow-up has shown sustained response and low rates of recurrence as
well[49,50].  Comparisons between PDT and APC in the eradication of  both BE and
dysplasia have showed similar effectiveness though higher costs associated with
PDT[51,52]. A study comparing RFA to PDT in patients with BE with dysplasia found
that  RFA  had  higher  complete  response  rates  and  was  significantly  less  costly.
Though caution must be taken in interpreting these results as the study was non-
randomized with major differences in the baseline characteristics of the two groups[53].

In  summary,  there  are  many methods that  have evolved to  treat  flat  mucosal
lesions  with  pre-malignant  or  malignant  findings.  RFA  is  generally  the  most
widespread method with increasing evidence of its utility backed by a strong safety
record. The development of circumferential balloons as well as through-the-scope
segmental pads has made it more user-friendly. In patients who have failed RFA after
multiple attempts, consideration should be given to alternative modalities including
APC, cryoablation and potentially PDT based on local expertise.
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Figure 4

Figure 4  Band-ligation method of endoscopic mucosal resection.

ENDOSCOPIC MANAGEMENT OF POST-OPERATIVE
COMPLICATIONS
Although an increasing number of patients are being diagnosed with early EC that is
amenable to curative resection by endoscopy, a large proportion still  progress to
surgery. Depending on the features of the tumor and its aggressiveness, the algorithm
of neo-adjuvant therapy followed by surgery is generally followed. Nevertheless,
endoscopy  can  play  a  central  role  in  patients  who  develop  post-operative
complications  after  surgery  for  EC.  The  most  common  complication  is  the
development of a post-operative leak generally at the anastomosis (Figure 7). The
incidence of post-operative complications can be as high as 22.9% of post-esophageal
resection cases[54]. The rates of esophageal leaks have been shown to be as high as 7.9%
of all esophageal surgeries[55]. Prompt recognition and management of esophageal
leaks is imperative as the mortality rate associated with leaks can be as high as 35%[56].

Esophageal stent placement is an alternative to a re-operation for an anastomotic
leak. Most commonly, a self-expanding metal stent (SEMS) is placed to overlap the
site of the leak and allow it to heal. Although SEMS generally come in varying sizes,
consideration should be given to place the largest  tolerable  diameter  to  prevent
migration of the stent as there likely is no narrowing to hold the stent in place. In our
practice,  we  generally  use  SEMS with  a  diameter  of  23  mm to  treat  esophageal
anastomotic leaks. The securing of the esophageal stent can be done by a variety of
methods, including placing a hemostatic clip between the stent and the mucosa or
possibly  using  an  endoscopic  suturing  device  to  secure  the  stent  in  place.  The
evidence for the role of esophageal stents in the post-operative setting is variable with
studies ranging from a technical success (ability to place the stent) rate between 80%
to 100% to a clinical success rate (resolution of the leak and removal of the stent) that
can be as low as 45%[57,58]. The most common complications post-stent placement is
pain, stent migration and bleeding[59].

Other methods can be considered for anastomotic leaks including endoscopic clip
placement to close the defect. The development of over-the-scope clips have allowed
larger defects to be closed endoscopically. Multiple trials on the use of endoscopic clip
placement have demonstrated high rates of clinical success and closure. A recent large
study examined the role of over-the-scope clips in closure of luminal defects. A total
of 188 patients were included of which 108 had fistulas, 48 had perforations and 32
had leaks. Successful closure occurred in 90% of patients with perforations, 73% with
leaks but only 42.9% of patients with fistulas[60].

PALLIATIVE ENDOSCOPIC MANAGEMENT
Once a patient has advanced disease not amenable to curative therapy, the shift of
care turns towards palliative management. The role of endoscopy in palliative care is
generally the improvement of symptoms especially dysphagia. As patients focus more
on end of life care, the need to ensure the ability to take oral contents becomes a
matter  of  quality  of  life.  The  main  components  of  endoscopic  management  in
palliative care are dilation, debulking and esophageal stent placement.

In regard to dilation, the reducing caliber of the esophagus secondary to tumor is
the main reason for dysphagia and intermittent periodic dilations are an option to
treat the disease (Figure 8). Unfortunately, dilation alone rarely provides long-lasting
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Figure 5

Figure 5  Post-endoscopic mucosal resection.

efficacy,  and  this  is  compounded  by  high  rates  of  complications  especially
perforations[61]. Endoscopic debulking therapy can be achieved by the use of laser
therapy, PDT or chemical therapy. Chemical therapy, including the use of absolute
alcohol,  generally  only  provides  transient  relief  and  requires  multiple  ongoing
sessions]. PDT has generally been found to be better than laser therapy as shown in
randomized  comparison  trials  that  have  showed  similar  efficacy  between  laser
therapy (e.g., Nd : YAG) and PDT but less perforations associated with PDT[63].

Finally, the mainstay of esophageal palliation is the placement of esophageal stents.
The most common form of esophageal stents are SEMS, and they can come in covered,
partially  covered  and  uncovered  forms  (Figure  9).  The  evidence  for  the  role  of
esophageal stents is controversial. Although they have been shown to have durable
effectiveness  towards  dysphagia  and lower  rates  of  perforation  as  compared to
dilation alone, they are limited due to patient intolerance of chest pain as well as the
risk of stent migration[64].

CONCLUSION
As the epidemiology and presentation of EC evolves, so does the role of endoscopy in
its  care.  No longer  relegated to  diagnosis  only,  endoscopy can provide curative
therapy in early EC as well as provide therapy for pre-malignant changes. It can also
be used to manage complications related to the management of EC specifically post-
operative  complications.  Finally,  there  is  a  growing  role  for  endoscopy  in  the
palliative management of EC with an increasing use of debulking therapy as well as
the ongoing relief of dysphagia with esophageal stent placements.
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Figure 6

Figure 6  Post-radiofrequency ablation.

Figure 7

Figure 7  Post-operative anastomotic leak.

Figure 8

Figure 8  Esophageal balloon dilation.

Figure 9

Figure 9  Self-expanding metal stent esophageal stent.
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