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Gastrointestinal Cancers

Missed Diagnoses in Patients with Upper

Diagnosi endoscopica
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Background and Study Aims: A few studies have been pub-
lished on cancers missed at previous endoscopy, but detailed
analyses of the causes for failure were lacking. The aims of our
study were to determine the inddence of and causes for failure
o detect oesophageal and gastric cancers after referral of pa-
dents i asurgical endoscopy unit,

Patients and Methods: Out of a consecutive series of 305 pa-
tents diagnosed with cesophage al and gastric cancers, we retro-
spectively identified patients who had undergone an endoscopy
within 3 years before the diagnosis. The tming of previous en-
doscopies, indications for endoscopy, endoscopic findings and
the number of biopsy specimens taken were recorded. Missed di-
agnoses were categorized as either definitely or possibly missed
and the reasons for failure were documented.

Results: Of the 305 patients, 30 (9.8%) had undergone a mini-
mum of one endoscopy within the previous 3 years, 20 (67 %) of
these within the previous 1 year. Sinister symploms were pres-

ent at the dme of previous endoscopies in 75% of patients with
oesophageal cancer (n=16) and in 57.2 % of patients with gastric
cancer (n=14). In 56% of the patients with oesophageal cancers
the inital diagnosis was oesophagitis or benign stricture; in
714% of the patients with gastric cancers the initial diagnosis
was gastritis, ulcer or “suspidous lesion”. Among those patients
with a definitely missed diagnosis (72 %), endoscopist errors
accounted for the majority of failures (73%) and the remainder
were due to pathologist errors (27 %),

Conclusions: Missed cancers were a frequent finding in patients
with oesophageal and gastric cancer who had wnde rgone pre-
vious endoscopy, and errors by the endoscopists accounted for
the majority of missed lesions. This study emphasizes the impor-
tance of identifying signs of early cancers and of having a low
threshold for performing multiple biopsies of any suspicious-
looking lesion.

Introduction

In Western countries, cancers of the oesophagus and stomach
are usually at an advanced stage at the time of diagnosis. There
has been considerable emphasis on early diagnosis of these can-
cers as this gready improves the outlook, with S-year survival
rates of 80-95% [1-4]. However, despite the introduction of
open-access endoscopy and the issuing of guidelines for general
practitione s e ncour aging them to refer patients early, there does
not appear to have been a dramatic improvement in the detec-
don of early cancers inthe UK [5].

This delay in diagnosis of upper gastrointestinal cancers may be

explained by a number of factors:

= Patients often ignore their symptoms for some time before
presenting to their general practiioner.

- Thereis atrend among general practitioners to comimence pa-
ients on symptomatic treatment with proton pump inhibi-
tors or Hy-blockers, which delays early referral.

= Patients may have to be seen in a hospital dinic before referral
for endoscopy.

- Cancers may be missed at the ime of endoscopy.

itian i stricly prohibied.

Imstit ution

Department of Gene ral Surgery, Dumfries and Galloway Royal Infirmary, Dumfries, Scotland, United Kingdom

Corresponding Author

C [ Auld, Consultant Surgeen - Department of Gene ral Surgery, Dumfries and Galloway Royal Infirmary -
Bankend Road - Dumfries GO AAP - Sootland, Undted Kingdom - Fax: +44-1387-24 1088 -
E-mail: c.auld@dgriscotnhsuk

Submitied 17 December 2068 - Acce pied after Revision 14 |une 2004

Bibliograply

Endascopy 2004; 36 (10: 874-879 & Georg Thieme Verlag KG 5 tuttgart - New York - 55N 0013-T26X

D0 W15 5-2004-825853

This chacument was downkaded Br personal use only, Unauthorized dis

oo B

A population-based, retrospective, cohort study
of esophageal cancer missed at endoscopy

st hhors

Insttut bons.

submitted
5. Seplamber 2013
accepted dter reviion
18. March 2014

Eibllegraphy
DOI hitp:fdx doiong|

10,1055 +{034- 1365646
Pulblished anfine: 2762014
Endoscopy 2014; 46: 553-559
© Georg Thisme Verlag KG

| Stutigart - New York

55N 0013726X

Comesponding msthor
Dliver Groene, MD PhD'
(Clinical Effectivene s Unil

The Raysl Callege of Surgeans
of England

35-43 Lincol's Inn Field
Londan, WC2A 3PE

(L9

Fax: +4420-TRE96644

aiver groeneiishtmse uk

Georgina Chadwick’, Oliver Groene', Jonathan Hoare”, Richard H Hardwi o, Stuart Riley”, Tom D. Croshy®,

George B Hanna', David A. Cromwel '
Institutions are lsted at the end of article.

Background and study aims: Several studies have
suggested that a significant minority of esopha-
geal cancers are missed at endoscopy The am of
this study was to estimate the proportion of
esophageal cancers missed at endoscopy on ana-
tional level, and to investigate therelationship be-
tween miss rates and patient and tumor charae
teristics,

Patients and methods: This retrospective, popula-
tion-based, cohort study identified patients diag-
nosed with esophageal cancer between April
2011 and March 2012 in England, using two
linked databases (Mational Oesophago-Gastric
Cancer Audit and Hospital Episode Statistics)
The main outcome was the rate of previous
endoscopy within 3-36 months of cancer diag-
nosis. This was cakulated for the overall cohort
and by patient charaderistics, induding tumaor
site and disease stage.

Results: A total of 8943 new cases of esophageal
cancer were identified, of which 7.8% (95 % confi-

dence interval 7.1 -84) had undergone endos-
copy in the 3-36 months preceding diagnosis. OF
patients with stage 01 cancers, 340 % had under-
gone endoscopy in the 3 - 36 months before diag-
nosis compared with 10.0% of staze 2 cancers and
% of stage 3/4 cancers. Of patients with stage
0/1 cancers, 22,1 ¥werediagnosed after =3 endos-
copies in the previous 3 years. Patients diagnosed
with an upper esophageal lesion were more likely
to have had an endoscopy in the previous 3-12
months (P=0.040). The most commaon diagnosis
at previous endoscopy was an esophageal uker
(48 2 % of investigations).
Conclusion: Esophageal cancer may be missed at
endoscopy in up to 7.8% of patients who are sub-
sequently diagnosed with cancer. Endoscopists
should make a detailed examination of the whale
esophageal mucosa to avoid missing subtle early
cancers and lesions in the proximal esophagus.
Fatients with an esophageal cancer may be mis-
diagnosed as having a benign esophageal ulcer.

Introduction

v

In the United Kingdom (UK), the inddence of
esophageal cancer has risen from 8.8 per 100000
in 1975- 1977 to 14.5 per 100000 in 2006 - 2008
[1] and, inrecent years, approximately 8500 cases
are di d Ily. The prognosis for esoph-

al cancer is poor. Approximately 30%-40% of
atients are considered suitable for curative treat-
ent[2], andonly 1in 7 patients survive formare
han 5 years [1]. As survival is closely linked to
stage at the time of diagnosis, the UK Department
of Health has adopted various initiatives to im-
prove the process of diagnosis, with the specific
aim of promoting early diagnosis [3].
Endoscopy with biopsy is regarded as the investi-
gation of choice for diagnosis of upper gastroin-
testinal cancer [4,5) Marny dinicians consider
that once a patient has had a normal endoscopy,
esophageal cancer has been exduded; however,

Charlwick Georgina et al.

el cancer missed 2t end s engy ..

sewveral studies have suggested a significant min-
arity of cancers are missed at endoscopy [6-12).
These studies have investigated the proportion of
patients diagnosed with upper gastrointestinal
cancers w ho underwent an endoscopic examina-
ton withinthe previous 2- 3 years, which did not
find evidence of malignancy. For example, US in-
vestigators found that 10/110 patients (9.1%)
with esophageal ancer had undergone an endos-
copy within the 2 years preceding their diagnosis
[7]-

To date, studies investigating endoscopy miss
rates for esophageal cancer have been limited by
their small size, which has prevented them from
investigating the indications for previous endos-
copy. In particular, these studies provided little
information on stage at diagnosis, and this makes
it difficult to be certain that maligrant lesions
were missed at previous endoscopy Previous
endoscopy for some patients may be part of a

Encyscapy 2014 46: 553-553
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Cancers Rarely Missed by Upper Endoscopy

From Reuters Health Information

Cancers Rarely Missed by Upper Gl Endoscopy
By Will Boggs, MD

NEW YORK (Reuters Health)  Jan 29 - In Western populations , cancer is very rarely missed on esophagogastroduodenoscopy (EGD), say researchers
from Australia in the American Journal of Gastroenterology

"Although EGD remains an imperfect test, false -negative examinations are uncommon , particularly in those with a completely normal EGD," Dr.
Spiro C. Raftopoulos from Sir Charles  Gairdner Hospital, Perth, Western Australia, told Reuters Health in an email.

Inan advance online article published January 12th, he and his colleagues note that in reports from Japan, rates of missed upper Gl cancers
are as high as 25% , but "these studies are not necessarily applicable tothe West."

In their analysis of dataon 28,064 EGDs done in Australia from 1990 to 2004 , the researchers identified only 29 cases of missed cancer , 26
possible missed cancers (detected more than a year after EGD),and 75 latent cancers (diagnosed at least 3 years after a normal
EGD).

Only 8 patients witha missed cancer had their EGD read as completely normal ; most of those with missed cancers (72.4%) had an abnormality
described at the site of the  cancer . The missed cancer rate (i.e.,the number of missed cancers divided by the total number of cancers diagnosed
during the study period ) was 1.1% for normal EGDs and 3.5% for all EGDs.

The only significant factor associated with a missed cancer was an alarm symptom of either dysphagia or suspected bleeding.

The likelihood of missed or new cancer was independent of operator type or equipment used,the researchers note.

"Given that false -negatives do occur , this needs tobe incorporated into the clinical decision making in patients with ongoing
symptoms  after EGD, and where appropriate, they should wundergo repeat examination to rule outa missed cancer ,"Dr. Raftopoulos
said .

"In particular , those patients with alarm symptoms (dysphagia , unintentional and sustained weight loss, suspected bleeding) who present for
endoscopy ,| now have a much lower threshold to biopsy any abnormality seen, and if symptoms are persistent , | follow these patients up with an
early repeat endoscopy , and consider further investigations such as cross-sectional imaging (e.g., CT chest/thorax )," he added .

Am J Gastroenterol 2010



Cancro squamocellulare superficiale




Imparare a:

Riconoscere la lesione

Definirel marginidellalesione

Determinarell livello di infiltrazione dellalesioneed il
rischiodi interessamentolinfonodale



Imparare ad utilizzare:
Endoscopia ad alta risoluzione
Cromoendoscopialettronica (NBI FICESkcanAFI)
Cromoendoscopiaon coloranti vitali

Le classificazioni di
Parigi (lesioni visibili)
Praga Barrett)
Inoue(Squamocellulare
Siewert

| protocolli bioptici di
Seattle e Levine (e del registro darrettEBRA!)



Penetration depth
of light according
to wavelength

NBI (Narrow Band Imaging)

Short wavelength

A A b

Long wavelength

Spectral characteristics of
conventiona: light

The bandwidth is narrowed to limit the penetration depth.
L 4

Spectral characteristics of
narrow-band light
| I U I L D D D R I B I

400 500 _ 600 700 800 (nm)

300

Capillaries on
mucosal surface

—~—— f
NBI image on the monitor
Capillaries on mucosal
surface displayed in brown

and veins in submucosa
displayed in cyan.

Veins in
submucosa




FICE (spectral image processing technology for High Contrast Imaging)
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AFI (Autofluorescence Imaging)
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Paris Classification of Superficial Neoplastic Lesions in the Digestive Tract

Update on the Paris Classification of Superficial

Neoplastic Lesions in the Digestive Tract

Endoscopic Classification Review
Group

Background and Study Aims: Neoplastic lesions in the diges-
tive-tract mucosa are termed “superficial” when the depth ofin-
vasion is limited to the mucosa and submucosa. The endoscopic
appearance has a predictive value for invasion into the submuco-
sa, which is cﬂﬂ.calﬁnrtheriskofmdal metastases.
ials and Methods: Th pic morphology of superfi-

clal lesions can be assessed with a standard video endoscope
after i f adye - an iodine- fum iodid lution for
the stratified squamous epithelium, or an indigo carmine solu-
tion for the columnar epithelium. In 2002, a works hop was held
in Paris to explore the relevance of the Japanese classification.
The conclusions were revised in 2003 in Osaka in relation to the
definition of the subtypes used in endoscopy and the evaluation
of the depth of invasion into the submucosa. In Japan, the de-
seription of advanced cancer in the digestive-tract mucosa using

pearance is that of a superficial lesion. Type 0 is divided into
three categories: protruding (0-1), nonprotruding and nonexca-
vated (0-11), and excavated (0-11). Type 011 lesions are then
subdivided into slightly elevated (la), fat (Ib), or depressed
(llc). Monprotruding depressed lesions are associated with a
higher risk of submucosal invasion. After endoscopic resection,
invasion into the submucosa is an important criterion for the ne-
cessity of additional surgical resection. Micrometer analysis of
the depth of invasion in the specimen is more precise, and dis-
tinct cut-off limits have been established in the esophagus,
stomach, and large bowel

Conclusions: The morphology of superficial and nonprotruding
neoplastic lesions is relevant to the prognosis. Following endo-
scopicdetection, the lesions areanalyzed using chromoendaoscopy
and assngned asuhtyped‘metypeﬂ dassﬁahm_ The choice be-

t icor surgicalt hisdescription

types 1 -4 is supplemented by a type 0 when the end i ap-

Introduction

Tumaors in the esophagus, stomach, and large bowel represent a
substantial proportion of the burden of cancer mortality. Sec-
ondary prevention of cancer requires early detection at the stage
when the lesion is still curable. Endoscopy provides the most ef-
fective method of detecting premalignant and malignant precur-
sors of advanced cancer in which the tumaor process is restricted
to the superficial layers of the digestive-tract wall To ensure re-
liable detection, consensus guidelines on the morphological clas-
sification of the endoscopic appearance of these precursors need
to be adopted throughout the world.

In Japan, the prevention of gastric cancer has been a medical
priority for the last 40 years. The gross morphological classifica-
thon used for superficial tumers in the stomach soon came o be

applied to the esophagus and large bowel as well. In Western
countries, specific attention was given during the same period
to colorectal cancer. Many Western spedalists have in the past
considered that nonprotruding precursors only play a small mle
inthe large bowel and that the Japanese dassification of “super-
ficial™ neoplasia into multiple subty pes is too complex for practi-
cal use, However, the eastern and western points of view have
now moved much closer together:
~ Monprotruding precursors of advanced cancer play a major
role in Barrett's esophagus.
~ The exi of potentially mali, nonprotruding lesions
in the large bowel is increasingly being accepted in the West.
= A consensus histopathological classification of epithelial neo-
plastic lesions in the digestive-tract mucosa [1,2] has been
adopted by many Asian, European and American patholo-
gists.
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Figure 1 Endascopic appearance of a superficial neoplastic lesion at
the sulace of the digestivetract mucosa: protruding type,
p (©-1p) k). The: ases
il ind a slighitty

based on the extent of the elevation from the adjacent mucosa. The
cutoff imit is 2.5mm in the columnar epithelium and 1.2 mm in the
stratified epithelium of the esophagus.
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Figure2 Endoscopic appearance of a superficial neoplasticlesion on  Figure 5 of 3 superficia ic lesh 7 on

2 of the digestive- ukcer pius

vatedtypes, slightly elevated {0-lis), completely flat (0—Ilb), orsiight-  0-lic+1ll s depressed lesion witha central ulcer. Type 011+ s
ly depressed (0 lic). The distinction betweena siightly depressed le-  ulcer with short depressed margins.

sion and an excavated lesion is based on the depth of the depression
from the adjacent mucosa. The cut-off limit is 1.2 mm in the ool umnar
epithelium and 0.5 mm in the stratified eplthelium of the esophagus.

- )

Figure3 Endaoscopic appearance of a superficial neoplastic lesion an
the surface of the digestive-tract mucosa: excavated type (0-11). An
ulcer s seen.

Neoplasia in the Squamous Epithe ium of the Esophagus

Endos copic Appearance
In the squamous stratified epithelium, the elevation or depres-
sion of a superficial lesion is esti d with a specific

millimeter scale [3, 37), using a single jaw of a biopsy forceps (12
mm} as a calibrating gauge. Protruding 0-1 lesions rise more
than 12mm above the adjacent surface. Lesions less elevated
than the gauge are classified as 0-1la. Lesions less deep than

sed 0-llc subtype is the most frequent (45% of all lesions). and
excavated lesions (0- 1) are uncommon (Table 3).

Pathology Control

Invasion ocours more in protrud-
ing lesions (0-1) or excavated lesions (0-111}; the lowest risk is
with completely flat (0-11b) lesions (Table 4). In the same Japa-
nese series including 1562 patients [38]. the risk of metastatic
lymph nodes was assessed in relation to the depth of invasion of
lesions classified into three groups: superficial in the mucosa

(m1or +m2or m3
+sm1]; deep in the submucasa (sm2 + sm3). The corresponding
of lymph-node the three groups were:

2% 19% and 44% Superficial invasion (m1 + m2), which is a safe
indication for endoscopic treatment, was found in 69% of 0- Ilb
lesions, 39% of 0-llc lesions, 20% of 0-lla lesions, and almost
never for O-1and 0-111 lesions,

0.5 mm are classified as slightly 0-lle). Lesions d

er than 0.5 mm are classified as excavated (0- 1. 1n the esopha-
gus, protruding lesions are not frequent and have a sessile mor-
phology (0-15) Most neoplastic lesions (75 %) are nonprotrud-
ing, as shown by the analysis of 1562 surgical specimens of “su-
perficial” cancer fiom 143 institutions in Japan [38]: the depres-

Lambert R et al

for nonde-
prﬁsednm;iasﬂclﬁlms up to a diameter of 20 mm and up to
10mm for d ed lesions. In the assess-
ment, a cut-off the depth
is 200 pm [32].

Tract - Endoscopy 2005: 3% 570-578



PRAGUE CRITERIA

For Endoscopically Suspected Esophageal
Columnar Metaplasia/Barrett’s Esophagus

Developed by the Barrett’s Oesophagus Subgroup of the International
Working Group for the Classification of Reflux Oesophagitis (IWGCO)
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Protocollo di Seattle

Time consuming
Risk of bleeding
Poor adherence
Costs

BSG Guidelines 2005

Wang KK AmJG 2008

Spechler SJ Gastroenterology 2011
Curves WL EUR J Gastro Hep 2008
Abrams JA Clin Gastro Hep 2009
Wani S Gastroenterology 2011
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Adenocarcinoma in Barrett
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Ac Acetico in Barrett
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Endoscopic tri-modal imaging is more effective than standard endoscopy in
identifying early-stage neoplasia in Barrett's esophagus.
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Trimodal endoscopy (TME) is a combination of autofluorescence endoscopy (AFI)
with high-magnification endoscopy (HME) and narrow-band imaging (NBI).

Curvers WL et al. Gastroenterology. 2010 Oct;139(4):1106-14.
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Questo ci consente di porre diagnosi e di iniziare a stadiare la lesione:

IPCL: intraepithelial papillary capillary loop

IPCL Type | 4”- /,"

e ]
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Extension of IPCL Type V-1 V:h. V-2

Relatively applied:

IPCL Typo V-3 V-3
Advanced destruction of IPCL
Comprehensive

treatment through
IPCL Typa VN surgery: Vn
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IPCL: intraepithelial papillary capillary loop

Table 1 A novel categortzation of the original Intrapapillary capillary
loop (IPCL) classification

’ Growp 1 Non-neoplastic (IPCL-1, -11)
Growp 2 Borderline (IFCL-IIL, -IV)
// Girowp 3 Cancer (TPCL-Y)
g / Intramuscosal cancer (IPCL-V1, -V2)

IA
iB Deep M or superficial 5M cancer (IPCL-V3)
3C Submucosal cancer (IPCL-VN)

IPCL Type | m1 (IPCL Type V-1)




Paris classification
Inoue classification

Type |

(protruding) Type lll

(excavated)

lla 1]+] lic
(slightly elevated) (completely flat) (slightly depressed)

' .-s.h S ‘.‘ i
9;* ..1’& ?,.'»"‘ R

e

Brownish area under NBI

Absolute indiction for
endoscopic treatment

Relative indication for
endoscopic treatment

Multimodality therapy
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Accuracy of staging In eurhf oesophugecﬂ cancer using high
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Background and aims: The increasing use of endescopic resedion for curdfive treatment of eody
cesophageal concers requires acourate singing before herapy. In o prospective blinded wial, we
compared soging of early oesophogeal carcinoma wsing high reselufion endascopy [HR-E) with siaging
using high resolufion endosonography (HR-ELS).
Patients and methods: A telal of 100 pafients (B men, 11 wemen; mean age 639 (10,8 years (range
31-%1)) with a suspicion of sarky oesaphageal adenacarinema (n=81] or squamens cdl carcinama
[n= 19} were enralled in the sudy. Aller endascopic saging with high resohition video endascopy by two
eperienced endoscopists, HR-EUS was performed by an experienced endosonographer wha was blinded
o the endascopic assessment. Results of the singing examinations were correlated with the hisidlogy of the
resecied umaours.
Results: Overall rates for acoumcy of the endoscopic and endosonographic daging were 83.4% and
79.6%, respectively, Sensifivity for mucosal mameurs (n=48) was more than $0% (ELS 91.2%, endoscopy
94.1%) while sensitivity for submucosal wmours [n=25] was lower, at 48% for EUS and 56% for
endescopic $aging. A combination of the twe techniques incrensed the sensifivity for submucasal timeurs
i 4R, Submucosal meurs in the tubular sesephagus were sgnificantly better sioged with HR- EUS than
whmucosal wmours dase o the eesophagogmstric juncfion (10411 v 2/14; p<0.001]. Temours
infiltrafing the secand and third submucasal layers were dso more comedty diognosed than umeurs with
dight infiliration of the first submucosal layer [am1).
Conclusions: The overall diagnestic asouracy of both HR-E and HR-EUS with a 20 MHz miniprebe in sary
eesaphageal cancer was high |appreximately BO%), with no significant differences between the twe
techniques. HR-E and HR-EUS provide a high level of diognestic accurory for mucnsal wmours and
whmucosal nmaours located in the tubular part of the osophagus. With submucosal tumours lboeated at
the cesophagogasiric junction or with infilrafion of he first third of the submucosa however, the diognestic
accuracy of both techniques is not yet satishctory.

Conclusions: The overall diagnostic
accuracy of both HR-E and HR-EUS with
a 20 MHz miniprobe in early
oesophageal cancer was high
(approximately 80%), with no significant
differences between the two techniques.

HR-E and HR-EUS provide a high level
of diagnostic accuracy for mucosal
tumours and submucosal tumours
located in the tubular part of the
oesophagus.

With submucosal tumours located at
the oesophagogastric junction or with
infiltration of the first third of the

lesions in the oesophagus has been gmwing in sig-

nificance in the Western world in recent years. In view of
the inevitable morbidiry and mortality assodated with mdical
ocsophageal resection,'™ endoscopists have met the challenge
af developing a minimaly invasive—that is. endoscopic—
treamment procedure, and have been applying it successfully
in mecent years™" The prindpal nequirement for this was
further development and improvement of diagnosis using
high mesaluton video endoscopy (HR-E) and high resalurion
endoscopic ulrasonography (HR-EUS) devices. HE-E has
made earier and better detection of premalignant and early
malignant ksions possible. It was expected that HR-EUS
using the miniprobe (20 MHz) would allow more precise
assessmnent of the depth of umour infilration, making it
passible o distinguish berween mueonzal and submucosal
cardnomas. Using 7.5 MHz endosonmography (EUS). an
overall accuracy of approximately 75% can be expected in
assessing the T stage! " Advanced T%T4 cacinomas are
distinguishahble from T1/T2 cardnomas in maore than 80% of
cases; however, adequate differentiation between T1 and T2
tumours, and within Tl tumours berween mucosal and
subrmucozal imvolvement was not possible.* ™ Initial exam-
inaton results from Japan using a 20 MHz probe to assess
carly oesophageal cardinoma showed an accuracy of %4% for
distinguishing benween mucosal mmours and submucosal
tumaours.” (ther publications (using both 20 MHz and

Endoampi; treatment or nesecton for eady malignant

15 MHz pmbes) from Asia have reported correct staging af
approximately 70-90% in cardy gastric and oesophageal
carcinoma™ ™ and colorectal carcinoma.™
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Stadiazione:

la conoscenza dello stadio
della malattia e importante per
fornire al paziente delle cure il
piu possibile appropriate, oltre
che per formulare una
probabile prognosi
(Wikipedia).
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Esophageal Table of Contents

metastatic disease

eSee Principles of Surgery (ESOPH-B).

lung, and spleen are unresectable.

aCeliac nodal involvement in cancers of the gastroesophageal junction may still be considered for combined modality therapy.
bResectable Stage IVA: Patients with distal esophageal cancer with resectable celiac nodes and no involvement of celiac artery, aorta, or other organs.
cSee Principles of Muttidisciplinary Team Approach (ESOPH-A).

9Medically able to tolerate major abdominal and/or thoracic surgery.

fUnresectable T4: Involvement of the heart, great vessels, trachea or adjacent organs including liver, pancreas, lung, and spleen are unresectable.
9Unresectable Stage IVA: Tumors of the lower esophagus with unresectable celiac nodes, involvement of celiac artery, aorta, or other organs including liver, pancreas,

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Version 12010, 1/23)09 © 2009 Natona Compmhanave Cancer Notwark, Inc. Al rights reserved. Those gu

and this ik

may not be reproduced in any form without the expros s writton pormis sion of NCON.
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WORKUP LINICAL ADDITIONAL EVALUATION

GE (as clinically indicated) .

See Primary

Medically fit,Yand -Té‘:’ﬁ"—;

resectable disease® iand—.l
(ESOPH-3)

Medically unfit

for surgery

« Multidisciplinary or
evaluation® Surgery not elected
Btage 1 TuARE] |®RNNTona sanaER e and patient See Primary

» Esophagogastroduodenoscopy ] disease) nutnt'nonal support, able to tolerate ESOPH-5

¢ Chest/abdominal CT with oral and IV consider nasogastric or chemoradiation
contrast J-tube [PEG is not or

« PET-CT (preferred) or PET scan if no recommended]) Unresectable T4,
evidence of M1 disease Stage IVA9

: - Medically unfit for ;

. En.doscoplc uIba§ound (EpS), if no surgery and patient See Primary
evidence of M1 disease, with FNA if — | Treatment
B unable to tolerate e e
indicated R e T (ESOPH-5)

« Bronchoscopy, if tumor is at or above the
carina with no evidence of M1 disease - See

« Laparoscopy (optional) if no evidence of Metastatic disease — [ |liative

2 A 2 . Stage IVB 5
M1 disease and tumor is at GE junction tastatic di » | Therapy
« Biopsy confirmation of suspected (me ic disease) ESOPH-7

ESOPH-1
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\];?;;:k Esophageal and Esophagogastric Junction Cancers Discusaion

WORKUP CLINI HISTOLOGIC CLASSIFICATION®

+ H&P Squamous cell carcinoma ——» See ESOPH-2

» Upper Gl endoscopy and biopsy®

*» Chest/abdominal CT with oral and IV contrast Stage |=qpa:h

* Pelvic CT as clinically indicated (locoregional

* PET-CT evaluation if no evidence of M1 disease disease)

» CBC and comprehensive chemist rofile

* Endoscopic ultrasound (EUS), Adenocarcinoma » See ESOPH-11

if no evidence of M1 disease

* Endoscopic resection (ER) is essential for the accurate
staging of early-stage cancers®P

* Biopsy of metastatic disease as clinically indicated

* HER2-neu testing if metastatic adenocarcinoma is
documented/suspected® Squamous cell carcinoma —— See ESOPH-10

* Bronchoscopy, if tumor is at or above the carina
with no evidence of M1 disease g

|- Assign Siewert category® ] Stage V9

* Nutritional assessment and counseling (metastatic disease)

*» Smoking cessation advice, counseling, and Adenocarcinoma » See ESOPH-19
pharmacotherapy®

* Screen for family histcrr‘g.'f

aSee Principles of Endoscopic Staging and Therapy (ESOPH-A).

PER may also be therapeutic for early-stage cancers.

CSee Principles of Pathologic Review and HER2-neu Testing (ESOPH-B).

dSee Principles of Surgery (ESOPH-C).

€Smoking cessation guidelines are available from the U.S. Public Health Service at: http-//www.ahrg.gov/professionals/clinicians-providers/guidelines-recommendations/
tobacco/clinicians/update/treating_tobacco_usel8.pdf.

fSee Principles of Genetic Risk Assessment for Esophageal and Esophagogastric Junction (EGJ) Cancers (ESOPH-D). Also see NCCN Guidelines for Colorectal Cancer
Screening, Genetic/Familial High-Risk Assessement: Colorectal, and Genetic/Familial High-Risk Assessment: Breast and Ovanan.

9See Staging (ST-1) for tumor classification.

hCeliac nodal involvement in cancers of the esophagogastric junction may still be considered for combined modality therapy.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Version 2.2015, 0/23/15 © Mational Comprehensive Cancer Network, Inc. 2015, Al rights reserved. The NCCN Guidelines® and this illustration may not be raproduced in any form without the exprass written parmission of NCCNE, ESOPH-1



New TiNMstaging(7th ed,, 2010)

PRIMARY TUMOR (T)
a X Primary tumor cannot be assessed Q X
d_To No evidence of primary tumor d _To
O Tis High-grade dysplasia * Q Tis
a T Tumor invades lamina propria, muscularis mucosae, or submucosa am
0 Tia Tumor invades lamina propria or muscularis mucosae O Tia
O Tib Tumor invades submucosa Q Tib
o 12 TUMOr Mvades muscarans propria o 12
O 13 Tumor invades adventitia O T3
O T4 Tumor invades adjacent structures O T4
Q T4a Hesectable tumor invading pleura, pericardium, or diaphragm O T4a
O T4b Unresectable tumor invading other adjacent structures, such as aorta, vertebral O Tab
i
"High-grade dysplasia includes all non-invasive neoplastic epithelium that was formerly
called carcinoma in sifu, a diagnosis that is no longer used for columnar mucosag
anywhera in the gastrointestinal tract.
REGIONAL LYMPH NODES (N)
O NX Regional lymph nodes cannot be assessed 2 NX
1 Ni No regional lymnh node metastasis |
o N1 Regional lymph node metastases involving 1 to 2 nodes d Nt
0 N2 Regional lymph node metastases involving 3 to 6 nodes J N2
O N3 Regional lymph node metastases involving 7 or more nodes d N3
DISTANT METASTASIS (M)
I No distant matastasis (no pathologic MO; use clinical M to complete stage group) _
o m Distant metastasis =)




Siewert Classification

Siewert Type I: adenocarcinoma of the lower esophagus with the center located within 1
cm to 5 cm above the anatomic EGJ.

Siewert Type II: true carcinoma of the cardia with the tumor center within 1 cm above and
2 cm below the EGJ.

Siewert Type lll: subcardial carcinoma with the tumor center between 2 and 5 cm below
EGJ, which infiltrates the EGJ and lower esophagus from below.

Distance to cardia (cm):

5

Type 1 { \\ :

Siewert type lll lesions are considered - 1
gastric cancers, and thus the NCCN lype 2 0
Guidelines for Gastric Cancer should be E[;>|, 3 4 g

followed. In some cases additional
esophageal resection may be needed in
order to obtain adequate margins.
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Review

Clinical controversies in endoscopic ultrasound

Arvind ). Trindade and Tyler M. Berzin*

Center for Advarced Endowopy, Division of Gastrcenterclogy, Beth krael Deasconess Medical Center, Harvard Medical School, Boston, MA, USA

Suite 8E, Boston, MA 2115
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The field of diagnostic and therapeutic endoscopic ultrasound (EUS) is growing rapidly. Although EUS has enhanced our
ability to diagnose and treat a wide variety of Gl conditions, there are many controversial ssues regarding the appropriate
application of EUS techniques. In this review we discuss five controversial topics in EUS: the utility of EUS in staging of
esophageal and gastric cancer; selection of appropriate needle gauge for fine needle aspiration (FNA); use of the stylet in

FNA; and the emerging role of contrast agents in endoscopic ultrasound

Keywords: Endoscopic ultrasound, controversies; gastric cancer; esophageal cancer; contrast enhanced; fine needle aspiration

INTRODUCTION

Endoscopic ultrasound (EUS) was first introduced into din
ical practice in the 1980s and has rapidly evolved into a
reliable technique for diagnosis of lesions of the digestive
tract. In its infancy in the 1980s, radial echoendoscopes
were used only to image lesions of the Gl tract [1-4
With the subsequent advent of fine needle aspiration
(FNA), the curved linear array echoendoscope became an
important tool for tssue diagnosis [5-6). Recently endo
scopic ultrasound has been used increasingly for interven
tional endoscopy. Procedures such as EUS-guided biliary
access and drainage, fiducial placement and other
EUS-guided therapies (e.g. ethanol ablations of tumors)
have been performed (7

Although EUS has enhanced our ability to diagnosss and
treat a wide vanety of Gl conditions, there are many con
troversial issues regarding the appropriate application of
EUS techniques. The purpose of this review article s to de
scribe some of the more common controversies and the
current literature surrounding these controversies to help
the dinican performing EUS to better understand these
isues and optimize his or her practice. We will discuss
each issue under a separate heading

STAGING OF ESOPHAGEAL
CANCER: IS EUS NECESSARY?

According to the National Cancer Institute, the number of
estimated new cases of esophageal cancer in the United
States alone in 2012 s 17460 (8], representing the
fastestgrowing prevalence of any cancer in the western
hemisphere. Prognostic and therapeutic decisions in esoph
ageal cancer hinge on accurate tumor staging [9-10). One
of the most common indications for endoscopic ultrasound
s esophageal cancer staging. Prognosis of esophageal
cancer is related to tumor depth staging (T stage) and
lymph node metastasis [10]. Esophageal cancer limited to
only mucosa (T1a) has less than a 5-9% chance of metasta
sis compared with a 19-44% chance of ymph node metas
tasis with esophageal cancer invading the submucosa (T1b)
(staging per the American Joint Committee on Cancer)
[11-13]. As a result, esophagectomy is typically recom
mended for T1b disease, whereas T1a disease may be trea-
ted by endoscopic resection [14]. It s therefore important
to differentiate between these two T stages. Radiology
imaging with computed tomography and magnetk reso
nance imaging are unable to differentiate between these
two T stages and thus endosopic ultrasound has been
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Do we still need EUS in the workup of patients with early esophageal
neoplasia? A retrospective analysis of 131 cases

Roos E Pouw, MDD, Noor Heldoorn, BSe, Lorenza Alvarez Herrero, MDD, Ficho LW, ten Kate, MDy, PhDD,

Mike Visser, MD, Olivier R. Busch, MI), PhI), Mark 1. van Berge Henegouwen, MD, PhD,

Kausilia K. Krishnadath, MD, PhD, Bas L. Wensten, MD, PhD, Paul Fockens, MD, PhD,

Jacques J. Bergman, MD, PhDd

Amsterdam, Nieuwegein, the Netherdands

Background: EUS is often used for locoregional staging of early esophageal neoplasia. However, its value
compared with that of endoscopic examination and diagnostic endoscopic resection (ER)} may be questioned
because diagnostic ER allows histological assessment of submucosal invasion and other risk factors for lymph
node metastasis, eg, poor differentiation/Tymphovascular invasion.

Objective: To evaluate how often patients were excluded from endoscopic treatment of esophageal neoplasia
based on EUS findings.

Design: Retrospective cohort siudy.

Setting: Tertiary care institution.

Patients: Patients with early esophageal neoplasia.
Interventons: EUS, diagnostic ER.

Main Outcome Measurements: Number of patients excluded from endoscopic treatment based on EUS results,
Results: A total of 131 patients were included (98 men, 33 women; age 66 = 13 years). In 105 of 131 patients
(80/), EUS findings were unremarkable. In 25 of 105 patients (24%), diagnostic ER showed submucosal invasion
(n = 17), deep resection margins positive for cancer (n = 2, confirmed at surgery), or poor differentiation
lymphovascular invasion (n = &). In 26 of 131 patients (20%), EUS findings raised the suspicion of submucosal
invasion and/or lymph node metastasis. In the 14 of 26 patients (54%) with abnormal EUS findings, endoscopy
results were unremarkable. Diagnostic ER showed submucosal invasion in 7 of 14 (50%) patients, whereas no
lymph node metastasis risk factors were found in 7 of 14 patients (50%), who subsequently underwvent curative
endoscopic reatment. In 12 of 26 patients (46%) with abnormal EUS, endoscopy also raised doubts on whether
curative endoscopic treatment could be achieved. After diagnostic ER, no risk factors for lymph node metastasis
were found in 3 of 12 patients (25%).

Limitation: Retrospective study.

Conclusions: This study shows that ELS has virtuallv no clinical imy
and strengthens the role of diagnosic ; LAZNOSUC Step, (GASTomtest

Abbrepanons: ER, endoscofsc resecion; FUS-FNA, FUS-gutded FNa; Current affilations: Departments of Gastroenterology and Hepatology
FGEN, bgb-grade tnraepibelial neopiasia; FQR, tmergquarle range. (REP,MH., LAH, KK, PF, 118}, Pathology (FIW.EK, MV, and
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