Gastrointestinal Endoscopy

o

Baishideng Publishing Group Inc



Endoscopy

World Journal of
(]- ¢ E Gastrointestinal

Contents Monthly Volume 14 Number 4 April 16, 2022
MINIREVIEWS
191 Endoscopic ultrasound guided interventions in the management of pancreatic cancer

Kerdsirichairat T, Shin EJ

205 Role of endoscopic ultrasound in esophageal cancer

Radlinski M, Shami VM

ORIGINAL ARTICLE

Retrospective Cohort Study

215 Endoscopic retrograde cholangiopancreatography for bile duct stones in patients with a performance
status score of 3 or 4

Saito H, Kadono Y, Shono T, Kamikawa K, Urata A, Nasu J, Imamura H, Matsushita I, Kakuma T, Tada S

Retrospective Study

226 Improving sessile serrated adenoma detection rates with high definition colonoscopy: A retrospective
study

Sehgal A, Aggarwal S, Mandaliya R, Loughney T, Mattar MC

Observational Study
235 Endoscopic resection of superficial bowel neoplasia: The unmet needs in the Egyptian practice

Emara MH, Zaghloul M, Ramadan HKA, Mohamed SY, Tag-Adeen M, Alzamzamy A, Alboraie M, Madkour A, Altonbary
AY, Zaher TI, Elhassan AA, Abdeen N, Ahmed MH

WJGE | https://www.wjgnet.com I April 16,2022 | Volume14 | Issued |

Jaishideng®



World Journal of Gastrointestinal Endoscopy

Contents

Monthly Volume 14 Number 4 April 16, 2022

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Endoscopy, Luiz Gustavo de Quadros, MD, MSc, PhD,
Professor, Department of Endoscopy, Beneficéncia Portuguesa Hospital, ABC Medical School, Sdo Bernardo 15015
110, Brazil. gustavo_quadros@hotmail.com

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Endoscopy (WJGE, World | Gastrointest Endosc) is to provide
scholars and readers from various fields of gastrointestinal endoscopy with a platform to publish high-quality basic
and clinical research articles and communicate their research findings online.

WJGE mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal
endoscopy and covering a wide range of topics including capsule endoscopy, colonoscopy, double-balloon
enteroscopy, duodenoscopy, endoscopic retrograde cholangiopancreatography, endosonography, esophagoscopy,
gastrointestinal endoscopy, gastroscopy, laparoscopy, natural orifice endoscopic surgery, proctoscopy, and
sigmoidoscopy.

INDEXING/ABSTRACTING

The WJGE is now abstracted and indexed in Emerging Sources Citation Index (Web of Science), PubMed, PubMed
Central, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2021 edition of Journal Citation Reports® cites the 2020
Journal Citation Indicator (JCI) for W]GE as 0.36.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Y7-Xuan Cai; Production Department Director: Xiang I.i; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastrointestinal Endoscopy https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1948-5190 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 15, 2009 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Anastasios Koulaouzidis, Bing Hu, Sang Chul Lee, Joo Young Cho https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/1948-5190/editotialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
April 16, 2022 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

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

JBaishideng®

WJGE | https://www.wjgnet.com I April 16,2022 | Volume14 | Issue4


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5190/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

443

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4253 /wjge.v14.i4.205

World Journal of
Gastrointestinal
Endoscopy

World | Gastrointest Endosc 2022 April 16; 14(4): 205-214

ISSN 1948-5190 (online)

MINIREVIEWS

Role of endoscopic ultrasound in esophageal cancer

Mark Radlinski, Vanessa M Shami

Specialty type: Gastroenterology
and hepatology

Provenance and peer review:
Invited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B
Grade C (Good): C

Grade D (Fair): D

Grade E (Poor): 0

P-Reviewer: Guo JT, China; Tsou
YK, Taiwan; Xi K, China

Received: May 19, 2021
Peer-review started: May 19, 2021
First decision: June 17, 2021
Revised: June 25, 2021

Accepted: March 14, 2022

Article in press: March 14, 2022
Published online: April 16, 2022

Jaishideng®

WIJGE | https://www.wjgnet.com 205

Mark Radlinski, Internal Medicine, University of Virginia, Charlottesville, VA 22901, United
States

Vanessa M Shami, Digestive Health Center, University of Virginia Health System,
Charlottesville, VA 22901, United States

Corresponding author: Vanessa M Shami, MD, Professor, Digestive Health Center, University
of Virginia Health System, POB 800708, Charlottesville, VA 22901, United States.

vms4e@hscmail.mcc.virginia.edu

Abstract

Esophageal cancer (ECA) affects 1 in 125 men and 1 in 417 for women and
accounts for 2.6% of all cancer related deaths in the United States. The associated
survival rate depends on the stage of the cancer at the time of diagnosis, making
adequate work up and staging imperative. The 5-year survival rate for localized
disease is 46.4%, regional disease is 25.6%, and distant/ metastatic disease is 5.2%.
Additionally, treatment is stage-dependent, making staging all that much
important. For nonmetastatic transmural tumors (T3) and/or those that have
locoregional lymph node involvement (N), neoadjuvant therapy is recommended.
Conversely, for those who have earlier tumors, upfront surgical resection is
reasonable. While positron emission tomography/computed tomography and
other cross sectional imaging modalities are exceptional for detecting distant
disease, they are inaccurate in staging locoregional disease. Endoscopic
ultrasound (EUS) has played a key role in the locoregional (T and N) staging of
newly diagnosed ECA and has an evolving role in restaging after neoadjuvant
therapy. There is even data to support that the use of EUS facilitates proper
triaging of patients and may ultimately save money by avoiding unnecessary or
futile treatment. This manuscript will review the current role of EUS on staging
and restaging of ECA.

Key Words: Esophageal Cancer; Esophageal adenocarcinoma; Esophageal squamous cell
carcinoma; Staging; Endoscopic ultrasound
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Core Tip: Esophageal cancer (ECA) affects 1 in 125 men and 1 in 417 for women and accounts for 2.6% of
all cancer related deaths. The associated survival rate depends on the stage of the cancer when it is first
diagnosed; therefore, adequate work up and staging is imperative. Additionally, treatment is stage-
dependent, making staging all that much important. Endoscopic ultrasound has played a key role in the
locoregional staging of newly diagnosed ECA and has an evolving role in restaging after neoadjuvant
therapy. This manuscript will review the current role of endoscopic ultrasound on staging and restaging of
ECA.
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INTRODUCTION

The role of endoscopic ultrasound in esophageal cancer

There will be an estimated 19260 new cases of esophageal cancer (ECA) in the United States in 2021,
which accounts for 1.0% of all new cancer cases. The lifetime risk for development of ECA in the United
States is 1 in 125 for men and 1 in 417 for women[1]. Mortality from the disease is significant, with an
estimated 15530 deaths in 2021, accounting for 2.6% of all cancer related deaths. When evaluating the
data from 2011-2017, the 5-year survival rate was found to be 19.9%[2]. The associated survival rate
depends on the stage of the cancer when it is first diagnosed. At the time of diagnosis, a significant
subset of patients has either locally advanced or metastatic disease, with 34% of patients having regional
spread and 39% of patients having distant or metastatic spread. Unfortunately, only 10% of patients
present with localized disease. Five-year survival rates, as expected, vary based on disease extent found
on index evaluation. The 5-year survival rate for localized disease is 46.4%, regional disease is 25.6%,
and distant/ metastatic disease is 5.2%.

The workup for esophageal and esophagogastric junction cancers requires accurate staging as
treatment protocols are stage dependent. Upper gastrointestinal endoscopy is essential for the initial
evaluation of an esophageal mass. Endoscopy with biopsies is often sufficient to establish the diagnosis
of ECA, but in the rare instances that biopsies are nondiagnostic, endoscopic ultrasound (EUS), with fine
needle aspiration (FNA) of the esophageal wall, can be utilized for tissue diagnosis[3]. Currently, ECA
staging as defined by the American Joint Committee on Cancer staging system utilizes tumor-node-
metastasis subclassifications, otherwise known as TNM. The TNM classifications refer to the primary
tumor (T stage), regional lymph node status (N stage), and presence or absence of metastatic disease (M
classification)[4]. After the initial diagnosis of cancer is made, the National Comprehensive Cancer
Network recommends obtaining a computed tomography (CT) of the chest/abdomen/ pelvis to assess
for metastatic disease (this can also help to define local extent of disease and nodal involvement albeit
not as well as EUS in most cases). If there is no overt evidence of M1 disease on cross sectional imaging,
then both EUS and positron emission tomography (PET) are indicated at this time for further evaluation
[5]. The primary strength of EUS as part of this algorithm is in the ability to establish the extent of
locoregional involvement in patients without overt metastatic disease.

Since treatment options for ECA are stage dependent, EUS plays an important role by providing
accurate T and N staging. Specifically, EUS helps differentiate patients that should undergo
neoadjuvant chemotherapy from patients that would benefit from primary surgical resection.

Importance of esophagogastroduodenoscopy examination

In general, the endoscopic report during the workup for ECA should include several components,
including the anatomic landmarks, location of the lesion in question, circumferential extent of the
cancer, and the general mucosal appearance. The importance of accurately describing the location of the
tumor cannot be overemphasized, as many of the cancers labeled as esophageal are in fact either
junctional or primary cardiac/gastric. This distinction is primarily determined by where the bulk of the
tumor is. The endoscopist needs carefully to examine and document if the cancer involves the cardia or
crosses the junction and how long (in cm) it extends proximal to the esophagogastric junction.
Additionally, it is important to look for “skip” lesions (submucosal proximal extension of the cancer) so
that the surgeons are aware of the extent of the cancer proximally (Figure 1). Similarly, it is important to
document if there is Barrett’s esophagus that extends proximal to the cancer, since ideally this will also
be resected if the patient is appropriate for surgery. Additionally, the most stenotic part of the tumor
should be documented so that the endoscopist is aware and proceeds with appropriate caution when
passing a larger diameter, often oblique viewing, echoendoscope.
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Figure 1 Endoscopy revealing skip lesions, which represent submucosal spread of the cancer in the proximal esophagus.
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EUS AND STAGING
T-Staging

Standard echoendoscopes operate at a frequency of 7.5-12 mHz. EUS can be performed using a radial or
linear platform. Radial EUS images at a plane that is perpendicular to the long access of the scope, so the
echo ultrasonographer can get a circumferential or 360 view of the ECA. These images are similar to
interpreting axial CT slices (Figure 2A). Linear EUS, on the other hand, images parallel to the long
access of the scope, and while T-staging is sometimes more challenging, use of this scope allows for
performance of FNA or fine needle biopsy (FNB) if needed (Figure 2B). While choice of platform is
typically operator dependent, it is common practice that endoscopists start with radial EUS because of
the circumferential view. This can be switched to a linear EUS if something is found that needs FNA,
such as a lymph node or liver lesion.

After identifying the distal and proximal extent of the cancer, the T-stage is determined. T staging
refers to the depth of tumor invasion with respect to the extent of esophageal wall layer involvement.
The esophageal wall is comprised of the mucosa, submucosa, muscularis propria, and adventitia. The
mucosal wall layer is further subdivided into the epithelium, lamina propria, and muscularis mucosae.
A basement membrane separates the muscularis mucosae from the submucosa. EUS helps to define the
esophagus as a five layered structure with the first layer (hyperechoic) representing the superficial
mucosa, the second (hypoechoic) representing the deep mucosa, the third (hyperechoic) representing
the submucosa, the fourth (hypoechoic) the muscularis propria, and the fifth (hyperechoic) the
adventitia (Figure 3). When reporting the T stage, the endosonographic report should also include the
maximal wall thickness of the cancer.

EUS is particularly helpful with respect to T staging as we can accurately visualize and delineate the
esophageal wall layers. Treatment decisions are partially dependent on T staging since depth of cancer
penetration is important in predicting the risk of lymph node metastasis. Treatment for locally advanced
disease, defined as stage IIB through IIIC, typically is neoadjuvant chemotherapy, with the goal to
proceed with surgical resection following restaging, if appropriate. Neoadjuvant chemotherapy is
associated with superior pathologic response and improved outcomes in these patients. For patients
with surgically unresectable tumors or patients who are poor surgical candidates, definitive
chemotherapy is offered.

T(is) refers to high grade dysplasia that is limited to the epithelium and does not penetrate the lamina
propria. Tla tumors invade the lamina propria and/or muscularis mucosae, whereas T1b lesions invade
into (but not through) the submucosa. By EUS, a Tla layer would invade through the first endosono-
graphic, hyperechoic layer and possibly invade into, but not through the second hypoechoic later. T1b
lesions would invade into, but not through the third, hyperechoic layer (Figure 4). T2 lesions invade
past the submucosa into the muscularis propria (but do not breach the outer border). By EUS, these
would invade into, but not through, the fourth (hypoechoic) layer. T3 lesions invade past the muscularis
propria into the adventitia (Figure 5). By EUS, this would denote invasion past the fourth endosono-
graphic layer into the fifth (hyperechoic) layer. T4a and T4b both invade structures adjacent to the
esophagus, but T4a are considered resectable (invasion of pleura, pericardium, diaphragm), while T4b
are considered unresectable (invasion of the aorta, vertebral body, trachea) (Figure 6). The true positive
rate for EUS T-staging ranges between 0.89 (0.86-0.92), as gathered by one meta-analysis of 27 primary
articles[6].
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Figure 2 Radial endoscopic ultrasound view of an early esophageal cancer (A) and linear endoscopic ultrasound view of the same lesion

(B).
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Figure 3 Endoscopic ultrasound of normal esophageal wall layers. MM: Mucosa; SM: Submucosa; MP: Muscularis propria.
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The accuracy of EUS lessens in staging cancers not on either ends of the spectrum (T1 or T/4). In a
study by Tekola et al[7], 38 patients with ECA who were staged as T2NO underwent surgery. EUS under
staged 32% of these tumors. Other data have shown that up to 55% of tumors staged as T2NO were
shown to have nodal disease on resection. For this reason, many patients staged with T2NO cancers are
now undergoing preoperative chemoradiation. This practice is supported by Capovilla et al[11], whose
study demonstrated that patients with T2NO esophageal and squamous cell cancers who underwent
neoadjuvant therapy had a statistically higher survival rate than patients who underwent up front
surgery. If future studies support this practice, then the importance/ role of EUS in triaging patients to
neoadjuvant vs surgery may in fact diminish[7-11].

“Importance of history/ presence of dysphagia in T staging”: In patients with ECA who have
dysphagia, the majority have advanced disease. One study showed that dysphagia was noted in 89% of
patients having T3-4 ECA, while only 53% without dysphagia had T3-4 disease (P < 0.001). Another
study showed similar findings where the presence of dysphagia in the setting of a cancer had a
sensitivity 0.89 and sensitivity of 0.88 for at least locally advanced disease. For this reason, in patients
with ECA and dysphagia, EUS may be less likely to affect treatment decisions[12,13].

N-staging

Next, the N-stage is determined. The N stage refers to the presence or absence, along with the total
number of regional lymph nodes affected. NO indicates the absence of lymph node involvement, N1
denotes two involved lymph nodes, N2, three to six involved lymph nodes, and N3, seven or more
lymph nodes.
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Figure 4 Endoscopic ultrasound view of a T1b esophageal cancer. The cancer invades the submucosa but not the muscularis propria. SM: Submucosa;
MP: Muscularis propria.
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Figure 5 Endoscopic ultrasound view of a T3 esophageal cancer. The cancer invades through the entire esophageal wall and invades the adventitia.
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Endosonographic characteristics of lymph nodes that suggest malignant potential include size greater
than 1 cm, round shape, sharp and demarcated borders, and hypoechoic echotexture (Figure 7). When a
lymph node is found to possess all four of these aforementioned features, the accuracy of predicting a
malignant lymph node is 80%-100%[14,15]. The location of the lymph node may also be informative in
differentiation of benign and malignant. For example, the presence of celiac lymph nodes usually
indicates pathology since they are not usually present. In one study, 89% of endosonographically
detectable celiac lymph nodes were confirmed to be malignant on FNA[16]. Another predictor of
malignant lymph node status includes association with T3-T4 staged lesions[17].

EUS has a pooled sensitivity of 59.5% to 97.2% sensitivity for N staging (40%-100% specificity). This is
compared to a pooled sensitivity of 24% for distinguishing NO from N1 by CT (with 100% specificity)
[6]. Nodal staging is important prognostically since patients with nodal involvement have been found to
have worse prognosis as compared to those who do not (NO disease). Patients with 0, 1-2, and > 2
malignant appearing, peri-esophageal lymph nodes on index EUS were found to have 66 mo, 14.5 mo,
and 6.5 mo, respectively, of median survival time[18].

M-staging

Lastly, distant lymph nodes, the liver, peritoneum, and the left adrenal gland are inspected for lesions.
M staging differentiates presence of metastases (M1) vs absence of metastases (M0). As previously
discussed, there is a limited role for EUS if M1 disease is established on CT. However, EUS at the
position of the antrum or bulb of the duodenum can provide an important means for evaluation of
peripancreatic or porta hepatis lymph nodes. In the body of the stomach, EUS can evaluate the liver
(Figure 8), and in the fundus and cardia, EUS can evaluate perigastric and peripancreatic lymph nodes
as well as evaluate the celiac plexus (though the latter is not considered M1). Additionally, EUS can
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Figure 6 Endoscopic ultrasound view of a T4 esophageal cancer. The cancer invades the aorta.
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Figure 7 Endoscopic ultrasound view of a malignant peritumor lymph node. It is hypoechoic, round, and greater than 1 cm in size and has distinct

borders.
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provide a detailed evaluation of the left adrenal gland and the peritoneum. An important difference
between the older classification (American Joint Committee on Cancer) system and the current, affecting
the utility of EUS in differentiating MO from M1 disease, is that the involvement of a celiac lymph node
is now considered regional (N) disease and no longer metastatic (M1a).

UTILITY OF EUS IN OBSTRUCTING TUMORS

EUS may not be technically feasible in patients with obstructing cancers. An obstructing tumor can be
seen on presentation in up to 30% of cases. There are some risks of dilating a malignant stricture to pass
an echo endoscope, including perforation[19]. Additionally, it may be difficult to stage accurately a
lesion following esophageal dilation given disruption of normal tissue planes. There is questionable
additional benefit of endosonography following the endoscopic finding of a malignant stricture as the
presence of a malignant obstruction typically denotes advanced disease (T3-T4)[20]. Patients with
malignant obstructions that cannot be traversed have poorer outcomes as compared to patients without
evidence of stenosis, with median survivals of 10 mo vs 20 mo, respectively.

EUS-FNA

One of the benefits of EUS, specifically linear EUS, is the ability to perform FNA and/or FNB of lymph
nodes and lesions in adjacent structures. EUS with FNA has 80% sensitivity in distinguishing T4 from
T1-T3 disease and 78% accuracy in nodal staging[21]. In patients with T1-T2 disease, FNA can
determine lymph node involvement, which in turn determines if these patients would theoretically need
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Figure 8 Endoscopic ultrasound image of a round liver metastasis.
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neoadjuvant chemotherapy or proceed directly to surgery. When performing FNA, it is important to
avoid passing through the main tumor or major blood vessels to avoid both false positives as well as
tumor seeding.

EUS vs other staging modalities

In one study, EUS results altered management by guiding the need for neoadjuvant chemotherapy in
34.8% of patients evaluated[22]. In another retrospective study of 56 patients, EUS was superior in the
ability to identify locally advanced disease, with 58.9% sensitivity as compared to 26.8% and 37.5%
sensitivity for CT and PET, respectively. EUS, however, is less accurate for early-stage lesions (T1 or T2)
as compared with more advanced tumors. Additionally, PET is superior for detection of distant
metastasis as compared to EUS, with a sensitivity of 81% vs 73% and specificity of 91% vs 86%,
respectively[23]. EUS also plays an important role in detecting disease recurrence along with restaging
after chemotherapy +/- radiation.

With improvements in imaging such as PET/magnetic resonance imaging (MRI), the overall utility of
EUS is controversial. In one study of 74 patients undergoing preoperative staging, MRI outperformed
EUS with higher specificity and accuracy in T staging[24]. In patients with dysphagia or an obstructing
lesion, EUS has less utility given most of these patients have locally advanced disease and thus would
not be definitive surgical resection candidates. In one study evaluating 147 patients with esophageal
adenocarcinoma and dysphagia, 133 of these patients had a partially or completely obstructing mass on
initial endoscopic evaluation. Overall, 128 of these 133 (96%) patients had locally advanced disease[12].

The utility of EUS is also diminished when evaluating early-stage ECA as there is loss of sensitivity
for superficial disease. High frequency probes can help to provide better evaluation of the mucosa and
the submucosa. In 75%-82% of cases, high frequency probes (12-20 MHz) can help distinguish T1a from
T1b disease in patients without evidence of metastatic disease[25]. This can help determine candidacy
for endoscopic resection techniques as a curative option during the same session. In another study, the
accuracy of T staging when using a high frequency probe was 64% as compared to a conventional radial
EUS, which was 49%[26]. When encountering a more superficial lesion that can be endoscopically
resected, performing EUS first is helpful in confirming that the muscularis propria is uninvolved and in
ruling out malignant lymphadenopathy. Once the lesion is endoscopically resected, then the true
pathologic T stage is confirmed.

We have also found that EUS is challenging when evaluating early to intermediate gastroesophageal
junction (GEJ) tumors. In one study evaluating EUS in GE]J tumors prior to surgical resection (in patients
that had not undergone prior chemotherapy or radiation), EUS T staging was only accurate in 48% of
cases (23% percent were under-staged and 29% were over-staged as correlated with pathologic T
staging). This inaccuracy was even more pronounced in short segment tumors at the GEJ[27].

Role of EUS in restaging

The role of EUS in staging disease following neoadjuvant therapy is evolving. Patients are typically
restaged after completion of neoadjuvant therapy to determine if the next most appropriate step is
surgical resection vs definitive or palliative chemotherapy. Traditionally, it was thought that EUS is less
reliable following neoadjuvant chemotherapy given inflammation and fibrosis sustained during
treatment, which affects the ability to interpret reliably an EUS exam. The mucosal changes following
neoadjuvant chemotherapy can cause hypoechoic appearance of the esophageal wall and over-staging
of tumor invasion, possibly precluding some patients from an appropriate surgical resection. Following
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neoadjuvant chemotherapy, a recent meta-analysis and systematic review found the sensitivity and
specificity of T1 23% and 95%, T2 29% and 84 %, T3 81% and 42%, and T4 43% and 96 %, respectively. In
the same study, the pooled sensitivity and specificity of N staging was found to be 69% and 52%,
respectively[28].

Another retrospective study of 103 patients with locoregionally advanced ECA who had undergone
neoadjuvant chemotherapy showed that reduced mass size, as determined by EUS (0.7 vs 1.7 cm, P =
0.01), correlated with a pathologic response[29]. However, in this same cohort, fluorodeoxyglucose-PET
outperformed EUS in prediction of long-term survival following neoadjuvant chemotherapy (in patients
following neoadjuvant chemotherapy but prior to surgical resection).

Even after surgery, EUS can be utilized in determining tumor recurrence, despite post-surgical EUS
surveillance not being considered standard of practice at this time. In one small study of 40 patients who
had undergone prior surgical resection, 3 recurrences were identified with EUS despite absence of
symptoms (no reported dysphagia) and a negative CT[30]. In fact, another study of 43 patients
undergoing q6 mo EUS surveillance had a 92% positive predictive value for early recurrence in a
population where two-thirds of those with recurrence were asymptomatic[31].

In one meta-analysis, the pooled sensitivity for detecting complete pathologic response following
neoadjuvant therapy was 0.35, 0.62, 0.01, and 0.08 for CT, PET-CT, EUS, and MRI, respectively. While
the sensitivity of EUS was poor, specificity was 0.99 as compared to 0.83, 0.73, and 0.83 for CT, PET-CT,
and MRI, respectively[32].

One multicenter study evaluating 138 patients before and after neoadjuvant therapy showed that EUS
was able to detect adequately residual disease in 90% of patients 12 wk following therapy. Specifically,
EUS was able to detect residual thickness and residual area of the tumor[33]. Another meta-analysis
evaluating EUS for restaging following neoadjuvant chemotherapy found that EUS had a pooled
sensitivity and specificity of 81% and 42% in T3 tumors (with markedly lower sensitivities of 23%, 29%,
and 43% in T1, T2, and T4 tumors, respectively)[28].

EUS special considerations

Other considerations when discussing the role of EUS in the staging of ECA include the cost effect-
iveness. EUS performed prior to treatment decisions has been found to save $3443 per patient in its
ability to identify stage 1 or stage 4 disease and avoid inappropriate neoadjuvant chemotherapy or
surgery[34]. In patients without metastatic disease, EUS is the least expensive staging modality for ECA
($13811) as compared to CT-guided FNA ($14350) or surgery ($13992). While CT is the most appropriate
initial staging test in most cases, EUS can theoretically suffice as a reasonable initial study as
demonstrated in one single center study. EUS found advanced disease more frequently than CT (44 % vs
13%) and is cheaper ($804 vs $844) than CT (in cases where the probability of finding advanced disease
is less than 20%)[35].

It is also important to note that performing high quality EUS is provider dependent and can vary
with skill level and experience. In general, it is believed that at least 100 examinations are needed for a
provider to provide T-staging reliably and accurately in ECA. High quality EUS examination also has
been shown to improve survival in one randomized control trial of 223 patients with non-metastatic
gastroesophageal cancer (hazard ratio of 0.706 with 95% confidence interval from 0.501 to 0.966)[36].

CONCLUSION

EUS has an important role in the staging of ECA. It is superior to cross sectional imaging in the locore-
gional staging of ECA. Unlike cross sectional imaging, it also has the added advantage to perform FNA
and/or FNB of surrounding lymph nodes and organs and, consequently, alter management. Instances
when EUS may not be as beneficial are in patients with dysphagia since they most likely have at least
advanced locoregional disease and would undergo neoadjuvant or definitive therapy depending on
their M status. While less accurate, EUS has an evolving role in neoadjuvant therapy. Since the
performance of EUS is operator dependent, it should ideally be performed by physicians specifically
trained in EUS.
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