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First of all, I would like to discuss two undeniable facts.
One is that cancers that are malignant neoplasias of the
gastrointestinal tract are epithelial in origin, so it is
natural that they grow from the mucosa of the gas-
trointestinal tract. Another is that an early stage of the
cancer invariably exists in the mucosa. Because an early
diagnosis is extremely important in the initial stages of
cancer in the gastrointestinal tract, the following studies
in this book are indispensable to reveal the growth and
extension of the disease.

For a long time there has been a decisive difference
between Japanese and Western pathologists in the
understanding of early cancer. That is, Japanese pathol-
ogists diagnose intramucosal neoplastic lesions that
have remarkable cellular atypia and structural atypia as
cancers, but most Western pathologists don’t accept that
and diagnose them as dysplasias. They diagnose as
cancers only those lesions that show invasion. In a sense,
these diagnoses are based on philosophical and con-
ceptual differences in thinking. One Western gastroen-
terologist described Japanese diagnostic methodology
as “Japanese fairy tales.” Prof. Manfred Stolte analyzes
this point of view in this book and notes that it might
better be described as a “Western deficiency.”

If we leave this problem untouched, however, studies
of gastrointestinal cancers may be deadlocked. How to
fill the gap between Japanese and Western interpreta-
tions? Is it possible to obtain a unified view or a con-
sensus on pathological findings of cancers? I believe
that if Japanese and Western pathologists were to
examine full sets of biopsy and resection specimens
simultaneously, including endoscopic findings, and
through discussion make a mutual diagnosis, the gap
might be filled. I believed that resolution of this problem
was absolutely necessary, so I adopted it as the main
theme when I took up my presidency of the general

meeting of the Japanese Society of Gastrointestinal
Endoscopy. This book is a compilation of major aspects
of that meeting.

Actually, these attempts had already been made in
the TNM classification and the Vienna consensus crite-
ria for pathological diagnosis, which are mentioned 
in this book, but they are still incomplete in spite of
remarkable progress. We hope that the information
from this book may lead to a more general under-
standing, and may help to settle existing differences.

Dr. Ronald J. Schlemper collected biopsy and resec-
tion specimens, including specimens from 12 gastric
cases, 7 colorectal cases and 5 esophageal cases, which
are described at the beginning of this book. His work is
admirable. By comparing these corresponding speci-
mens readers may ascertain that resection specimens
(most of them are endoscopic mucosectomy specimens
of the stomach) appear to be more malignant than
biopsy specimens. This may be an important key to
finding intramucosal cancers. Furthermore, readers may
well recognize that certain differences exist between
Japanese and Western pathologists’ diagnoses. The clas-
sification used to detect the existence of intramucosal
signet ring cell carcinoma or poorly differentiated ade-
nocarcinoma may be a major breakthrough. When
many cases like these are collected, if Japanese and
Western pathologists examine the same specimens and
discuss them without prejudice, an advanced consensus
may be produced and the study of gastrointestinal
cancers may be improved. I am sincerely looking
forward to that.

Takeshi Oohara, M.D., Ph.D.
President Emeritus, Tsuru-City Hospital 
President Emeritus, Japanese Society of 

Gastroenterological Carcinogenesis
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This is a thoroughly unusual book—not so much
because of its title, but because 31 leading pathologists
from 12 countries have compared their experiences in
treating patients. They subjected the results from biop-
sies and resections of 24 patients with early neoplastic
changes of the gastrointestinal hollow organ to a blind
study and comparison. The results of this study had 
provided the basis of the Vienna Classification of 
Gastrointestinal Epithelial Neoplasia, published on the
occasion of the 1998 World Congress of Gastroenterol-
ogy in Vienna. It was demonstrated then that Western
and Japanese pathologists had, as expected, formed dif-
ferent opinions based on their assessments of identical
changes in the mucous membrane. Where, for example,
the histological assessments of Western pathologists of
case 1 (early cancer of the stomach) covered a wide
range, from an adenoma with a low-level dysplasia 
(n = 1) to an intramucosal carcinoma (n = 7), all of their
Japanese colleagues had diagnosed a carcinoma. These
differences are due to the fact that many Western
pathologists classify changes of the mucous tissue
without any definite indication of invasion as a dyspla-
sia, whereas the same findings will be diagnosed by
Japanese doctors as well-differentiated adenocarcino-
mas, as long as they share their cellular and structural
atypias. This problem is particularly acute for biopsy
preparations from the surface of mucous tissue changes
without obvious indications of infiltration into deeper-
lying areas of the mucous tissue.

We cannot thank the editors enough for having com-
piled this complex work.The book is particularly impor-
tant because it goes beyond the mere description of the
problems created by differing histological diagnoses of
“early” neoplasias of the digestive tract; it also inter-
prets and explains them.

This section of the book is accompanied and further
enriched by excellent descriptions of clinical images and
such endoscopic diagnostic techniques as chromoen-
doscopy and endosonography (including their pitfalls),
as well as magnificent images of the superior quality
that we have come to expect from our Japanese col-
leagues over the years.

The term “early” tumors is, of course, not quite up-
to-date, because its qualitative assessment of the time
factor seems to defy any integration into the more
common tumor classifications. Early stomach carcino-
mas, which by definition include carcinomas of the
mucous tissue and the submucosa, are nowadays clas-

sified as T1(M) or T1(SM). This differentiation is 
important because these carcinomas require different
therapies. In The Gastric Cancer Treatment Guideline
from 2004, for instance, the Japanese Gastric Cancer
Association recommended performing an endoscopic
mucosal resection (EMR) for T1(M) tumors and dif-
ferentiated gastrectomy variations for T1(SM) tumors.
Some endoscopists, meanwhile, are performing an
endoscopic submucosal dissection (ESD) for the latter.
Nevertheless, these guidelines of the Japanese Gastric
Cancer Association remain interesting and obligatory
reading for every gastroenterologist and abdominal
surgeon with an interest in digestive oncology.

Please allow me to conclude my remarks by remind-
ing readers of the unique achievements of Rudolf 
Konjetzny, surgeon at the Eppendorf University Clinic
in Hamburg in the early years of the previous century.
By 1913 he had pointed out a connection between gas-
tritis and stomach cancer. Later he discovered changes
in the gastric mucous membrane, which he interpreted
as the first stage of cancer and which he initially
described as a “pre-carcinomatous state.” In the face 
of the typical contemporary pathological definition 
of stomach carcinoma as “deep-reaching, destructive
growth,” Konjetzny emphasized the striking similarity
of the mucosal syndrome with an “indubitable carci-
noma which is spreading into the deeper-lying layers 
of the abdominal wall.” In 1940, he finally described 
a stomach cancer “whose growth is restricted to 
the mucous membrane.” It was also Konjetzny who 
provided evidence for the hypothesis that stomach 
carcinomas are preceded by a chronic gastritis with
metaplasia and “unusual glandular growth in different
shapes which originates from the upper epithelium, by
multilayered dark epitheloid coronae without basal
membrane and by many cell divisions.” Today we know
that the Helicobacter pylori bacterium is the culprit for
acute and chronic gastritis, which may in turn cause
peptic ulcers or metaplasia, dysplasia, and finally the
development of carcinoma.

I hope that this book will find the wide readership it
doubtlessly deserves. It will prove to be an indispensa-
ble guide and companion not only for pathologists, but
also for gastroenterologists and surgeons.

Dr. med. Meinhard Classen, Dr. hc mult.
Emeritus Professor of Medicine, Second Department

of Medicine, Technische Universität München, Germany
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Worldwide, in the year 2005 there were approximately
10 million new cases of cancer and 6.2 million deaths
from cancer, according to the most recent data available
from the World Health Organization. Digestive cancers
account for the highest incidence and mortality of
cancer worldwide, with 3 million new cases and 2.2
million deaths annually (colorectal, esophageal and
stomach, liver and pancreas). Because of the increasing
size and aging of populations in both developed and
developing countries, the absolute number of many of
these cancers will dramatically increase over the next
few years. National health policy in every country
should be concerned with the prevention of digestive
cancers. The gastroenterologist, primary care physician,
endoscopist, surgeon, oncologist, and other health-care
providers have a major role in the prevention of diges-
tive cancers. A critical role is in endoscopic detection of
early cases and premalignant disease (e.g., Barrett’s and
adenomas) in asymptomatic persons. Primary preven-
tion is also of critical importance, especially in certain
cancers, such as gastric cancer where Helicobacter pylori
infection has been shown to be responsible for approx-
imately 50% of these cancers, in addition to such dietary
factors as diets poor in fruits and vegetables and rich in
salt. Genetic susceptibility also plays a role, and the
effect of chemoprevention in some digestive cancers is
under rigorous study.

There are worldwide differences in the detection and
management of early gastrointestinal cancers, especially
when one compares the Japanese and Western experi-
ences. This book addresses those differences superbly.
Its format is novel, exciting, and very informative. Cases
are presented, endoscopy described, and then Western
and Japanese pathologists interpret biopsy specimens.

Their interpretation was compared to the pathology of
resected specimens. Commentary is then made on both
the endoscopic and pathologic interpretation, with a
view toward arriving at an understanding of the differ-
ences.This is unique.The approach provides insight into
the two contrasting viewpoints. The second part of the
book enhances this format with more didactic presen-
tations of various aspects of diagnosis and management
of gastrointestinal cancers in general and also specific
cancers, such as gastric and colorectal cancers. These
topics include a discussion of the Vienna classification
for pathological diagnosis, early cancer in Barrett’s
esophagus, endoscopic ultrasound, endoscopic treat-
ment, and survival rates of early cancer. All of the cases
and topics deal with the luminal gastrointestinal
cancers, i.e., of the esophagus, stomach, and colorectum.
The book is an ambitious undertaking in terms of its
unusual clinical–endoscopic–pathological integrative
format and its presentation and discussion of Japanese
and Western viewpoints. It has succeeded in bringing
together contrasting perspectives by some of the world’s
most experienced, skilled, and knowledgeable endo-
scopists, pathologists, and clinicians. The book is truly a
remarkable learning experience and achievement. It
should be read and studied by everyone involved in 
the detection and management of patients at risk of
digestive cancers.

Sidney J. Winawer, M.D., MACG, Dr. of Sci (Hon)
Professor of Medicine, Weill Medical College

of Cornell University
Paul Sherlock Chair, Memorial 
Sloan-Kettering Cancer Center

Co-Chairman, International Digestive Cancer Alliance
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It is a great pleasure to see the publication of Early
Cancer of the Gastrointestinal Tract, compiled by Pro-
fessor Fujita, Professor Jass, Professor Kaminishi, and
Dr. Schlemper.

Because early cancer in the gastrointestinal tract—
above all, early gastric cancer—is very common in
Japan, its diagnosis is not generally considered to be
very complicated, except in special cases. However, the
concept of what we call early gastric cancer in Japan was
not easily understood in Europe and the United States
at first. The reason was that the number of early gastric
cancer cases itself was very small in Europe and the
United States, and if diagnosed at all, they were classi-
fied as dysplasia, not cancer.

Recently, it has gradually become known that there
are early gastric cancer cases in Europe and United
States as well, and the classification of early gastric
cancer established by the Japan Gastroenterological
Endoscopy Society has been widely acknowledged. Still,
there exists a wide gap in awareness.

That gap between Japan on the one hand and Europe
and the United States on the other regarding gastroin-
testinal tract cancer was revealed in two papers written
by Dr. Ronald J. Schlemper (who also wrote a chapter in
this book) and his colleagues. One was “Diagnostic crite-
ria for gastrointestinal carcinoma in Japan and Western
countries: proposal for a new classification system of 
gastrointestinal epithelial neoplasia,” published in the
Journal of Gastroenterology and Hepatology in 2000,and
the other was “Vienna classification of gastrointestinal
epithelial neoplasia,”published in Gut the same year.

The Vienna classification of gastrointestinal epithelial
neoplasia was completed by asking 31 well-known
pathologists in 12 countries to examine 76 pathological
specimens of mostly early neoplastic lesions, and then
compiling the members’ opinions in a meeting held in
Vienna in September 1998.

In Chapter One of this book, many cases offered for
this pathological study are presented with the views of
endoscopy commentators and pathology commentators,
which include many famous endoscopists and patholo-
gists from Japan and other countries. The composition
of the cases comprised 12 gastric cases, 7 colorectal
cases, and 5 esophageal cases.

The correlation between the biopsied specimens and
endoscopically or surgically resected specimens was
intentionally concealed from the 31 pathologists in

order to reveal the difference of the views among them.
By examining the Tables that show those differing
views, readers can see how different pathological inter-
pretation can be from person to person, culture to
culture. It seems we have a long way to go before
achieving a consensus of opinions among specialists in
Japan, Europe, and the United States.

In Chapter Two, the details of the Vienna consensus
criteria for pathological diagnosis are presented.
Although the definitions of dysplasia, neoplasia, and
carcinoma in situ are agreed upon, it is stated that
Japanese pathologists are more likely to make diag-
noses of cancer, while European and American coun-
terparts do not diagnose the same cases as cancer but
as dysplasia. Again, we find there is still a wide gap
between different cultures.

Featured in the following chapters are early cancer in
Barrett’s esophagus, how to detect an early cancer, the
effectiveness of EUS, endoscopic treatment for early
cancer in the gastrointestinal tract, the natural course of
an early cancer, surgical treatment, and survival rate of
early cancer. The sections on early cancer in the gas-
trointestinal tract are summarized concisely.

This is the first book to compile in a straightforward
manner the views of leading endoscopists and patholo-
gists in Japan, Europe, and the United States on the
same early cancer cases in the gastrointestinal tract. It
graphically depicts the differences of opinions between
different cultures.

Efforts to exchange views will be increasingly impor-
tant in the future to bridge the gap in pathological diag-
nosis of early cancers in the gastrointestinal tract. To
know the differing views of different specialists about
the same cases has significant value. This book will play
a critical role in promoting global consensus on early
cancer cases in the gastrointestinal tract. It is a book that
every endoscopist and pathologist should read to
exchange opinions on a global basis.

Hirohumi Niwa, M.D.
President, World Organization for Digestive

Endoscopy
President, Japan Gastroenterological

Endoscopy Society
Professor of Medicine, St. Marianna

University School of Medicine
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Advanced cancers of the gastrointestinal tract develop
from either superficial neoplasm or early cancer, and if
they could be identified in these stages by endoscopy
and diagnosed pathologically as cancer by biopsy, the
benefit for patients would be immeasurable. We hope
that the global dissemination of this knowledge and the
techniques for the diagnosis and therapy of either
superficial neoplasm or early cancer will be of world-
wide benefit.

Differences in the diagnostic criteria for cancer of 
the gastrointestinal tract, especially for early cancer,
between Japanese and Western pathologists have been
a long-standing issue. Surgically resected specimens 
of either superficial esophageal cancer, early gastric
cancer, or early colon cancer have often been diagnosed
as dysplasia by Western pathologists. Gastroenterolo-
gists, endoscopists, and gastrointestinal surgeons have
been unable to resolve this issue. This became a topic of
personal interest during a lecture and live demonstra-
tion in a Western country. In the autumn of 1996, eight
pathologists from Japan, North America, and Europe
gathered and reviewed the same pathological specimens
during the Asian Pacific Congress in Yokohama, Japan.
R.J. Schlemper, who was a visiting scientist at Showa
University Fujigaoka Hospital at that time, worked as
the coordinator and raised this issue. In 1997,T. Oohara,
president of the 53rd Congress of the Japan Gastroen-
terological Endoscopy Society, chose it as a topic of the
congress, addressing it in an international symposium.
Publication of Dr. Schlemper’s article in Lancet
(1997;349:1725–9) eventually led to the Vienna classifi-
cation. More recently, it was our great honor and pleas-
ure for the Japanese macroscopic classification to be
recognized internationally as the Paris classification
(2003). In this way, M. Kaminishi, who succeeded Pro-
fessor Oohara, J.R. Jass, who attended the international
symposium, R.J. Schlemper, and R. Fujita were
appointed as the planning editors of this book.

The main feature of this book is that it is organized
in the form of contrasting the views of East and West,
bringing in the opinions of world experts in both endo-
scopic and microscopic specialities. From Japan, where

early cancer has been intensively studied, we believe we
have collected important articles exploring the natural
history of early cancer, which has been demonstrated to
develop into advanced cancer.We have also included an
article describing many cases of Barrett’s cancer, though
rare in Japan, from Professor Stolte. The diagnostic
methods for early cancer, including chromoscopy, mag-
nifying endoscopy, and narrow band imaging (NBI) 
are still developing. Even endoscopic therapies, such as
endoscopic mucosal resection (EMR) and endoscopic
submucosal dissection (ESD), as well as laparoscopic
surgery and combination therapies, are in their devel-
opmental stages. Since more than five years have passed
from the planning of this book to its publication, we
asked the authors for additions and revisions immedi-
ately before publication. We would like to sincerely
thank them for their cooperation.

The 12 gastric and 5 esophageal cases presented in
Part 1 are from Showa University Fujigaoka Hospital,
5 of the 7 colorectal cases (13–17) are from National
Cancer Center Hospital, Tokyo, and 2 colorectal cases
(18 and 19) are from Niigata University School of 
Medicine. We would like to thank these patients and
their physicians for their contribution to the clinical,
endoscopic and pathological material presented. In par-
ticular we would like to thank Professor H. Watanabe,
who made almost all photographs of the histological
material in his office in Niigata University in 1996, and
Dr. T. Shimoda, who helped to collect clinical data for
the National Cancer Center Hospital cases in Septem-
ber 2005.

We would also like to especially acknowledge the
invaluable assistance of the editorial staff at Springer-
Verlag Tokyo, for their devoted efforts in the prepara-
tion and editing of this book.

September 2005
Editors

R. Fujita
J.R. Jass

M. Kaminishi
R.J. Schlemper
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1. Introduction
Ronald J. Schlemper

or definite carcinoma was diagnosed in 17%–66% of
gastric, in 5%–40% of colorectal, and in 10%–67% of
esophageal specimens by pathologists with a Western
viewpoint, but in 77%–94% of gastric, in 45%–75% of
colorectal, and in 81%–100% of esophageal specimens
by pathologists with a Japanese viewpoint [1, 2]. Tables
1–24 depict the individual diagnoses of all 31 patholo-
gists. For example, from Table 1 one can see that ten
Western pathologists diagnosed both the biopsy and 
the resection specimen of this lesion as high-grade
adenoma/dysplasia and three diagnosed the biopsy sim-
ilarly but the resection specimen as suspected or intra-
mucosal carcinoma, whereas of the nine Japanese
specialists six diagnosed both specimens as noninvasive
carcinoma, two diagnosed the biopsy as noninvasive but
the resection specimen as intramucosal carcinoma, and
one diagnosed both as intramucosal carcinoma.

Such diagnostic differences and discrepancies
between biopsy-based and resection-based diagnoses
can, in large part, be resolved by adopting the revised
Vienna classification [2–4, 6]. In this classification, high-
grade adenoma/dysplasia, suspected, noninvasive and
intramucosal carcinoma are grouped together into one
clinically relevant category termed “mucosal high-grade
neoplasia.” Endoscopic or surgical local resection is 
indicated for all lesions falling into this category. This is
well illustrated by the following 24 cases.
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The following 12 gastric, 7 colorectal, and 5 esophageal
cases are part of the material used in previous studies
[1–4]. In total, 76 histological specimens of mostly early
neoplastic lesions were circulated to and individually
reviewed by 31 well-known pathologists from 12 coun-
tries a few months before the “Vienna meeting,” which
was held on 5 and 6 September, 1998, and led to the
Vienna classification of gastrointestinal epithelial neo-
plasia [1]. In Tables 1–24, the results of the assessments
by these 31 pathologists are shown for 41 of the 76 
specimens. These 41 specimens were taken from lesions
in 23 Japanese patients, of which the endoscopic gross
appearances are indicated by I, IIa, IIb, IIc, IIa+IIc or
IIc+IIa according to the macroscopic classification of
early neoplasia of the digestive tract [5].

The histological material reviewed by the 31 pathol-
ogists consisted of resection specimens, the assessments
of which are indicated in the tables by circles, and biopsy
specimens from the same lesions, indicated by crosses.
The pathologists were not told the relationship of
biopsy and resection specimens. They were asked to
make a diagnosis of each histological specimen by
choosing from the following items: negative for neopla-
sia (normal, reactive, or regenerative epithelium),
indefinite for neoplasia, low-grade adenoma/dysplasia,
high-grade adenoma/dysplasia, suspicious of carcinoma,
and definite carcinoma, subclassified by the depth of
invasion: (a) no invasion (Japanese viewpoint), (b)
intramucosal invasion (into the lamina propria or mus-
cularis mucosae), and (c) submucosal invasion [2].

In Tables 1–24, the nine Japanese specialists in gas-
trointestinal pathology are indicated by the red capitals
“J.” For each organ system, Western pathologists who
diagnosed suspected or definite carcinoma in a similar
percentage of cases as these Japanese specialists were
considered (and most considered themselves) to have a
Japanese viewpoint and are indicated by the red capi-
tals “W;” these included pathologists from Germany,
Austria, the United Kingdom, and Korea. The remain-
ing pathologists diagnosed carcinoma in a lower per-
centage of cases than the Japanese specialists; these
pathologists with a Western viewpoint are indicated by
the blue capitals “W” and were from Finland, Sweden,
Belgium, France, Germany, Austria, Italy, the United
Kingdom, Korea, Canada, and the United States. There
were two general pathologists from Japan who diag-
nosed in a manner similar to most Western pathologists
and are indicated by the blue capitals “J.”

The differences in diagnoses between most Western
and Japanese pathologists were considerable. Suspected
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2. Early Cancer of the Stomach (Cases 1–12)

Case 1, IIc

Case Description

A man, aged 73 years, complaining of anorexia, cough,
and rhinorrhea for a week, underwent a barium meal
examination, which was followed up by an upper gas-
trointestinal (GI) endoscopic examination to rule out
abnormalities. A lesion of about 5mm in diameter was
found in the corpus and was biopsied. Two months later
he underwent endoscopic ultrasonographic examina-
tion and shortly thereafter endoscopic resection was
performed. The resection margins were free of tumor.
On follow-up endoscopic examinations, no local recur-
rence was found.

A B

Fig. 1. A Corpus, lesser curvature (U-turn view). B Same site after spraying indigo carmine

4

1The comments by Professor Axon in this chapter were based
on an assessment of the cases in December 2001 and his com-
ments relate to Western practice at that time. Since then
Japanese techniques have been embraced in the West with
greater enthusiasm, particularly since the Paris classification
was published* which was based on the Japanese macroscopic
classification of early malignancy. As a result of this, Western  

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

A 73-year-old man complaining of anorexia, cough, and
rhinorrhea for a week would not in the United Kingdom
usually be referred for a barium meal. As a general rule
patients with these symptoms would be seen first by
their general practitioner, who would provide sympto-
matic treatment and review them again after about a
month. If the symptoms persisted they would be inves-
tigated according to how the patient had responded. If
the symptoms had settled they would be reassured and
discharged; if they were still present a specialist ear,
nose, and throat opinion, a chest X-ray, or an upper
digestive endoscopy would have been requested. If it

endoscopists use chromoscopy more frequently than they did
in the past and the number of centres performing endoscopic
mucosal resection has risen.

*Endoscopic Classification Review Group (2005) Update on the 
Paris Classification of superficial neoplastic lesions in the digestive
tract. Endoscopy 37:570–578



had been an upper digestive endoscopy it is likely in the
UK that there would have been some delay in under-
taking the procedure.

It is unclear from the history given why following the
barium meal the patient was referred for upper gas-
trointestinal (GI) endoscopy. In the UK it is unlikely
that endoscopy would have been requested unless an
abnormality had been found on barium meal 
examination.

Endoscopic Appearance

The appearance of the stomach without dye spray
appears to show evidence of chronic atrophic gastritis
with intestinal metaplasia. No focal lesion is readily
apparent. It is unlikely that dye spray would have been
used in the West as this is not a routine procedure. It is
possible that random biopsies would have been taken
from the stomach.

Following dye spray there appears to be an oval
lesion with a deeply stained base and slightly elevated
hypostaining mucosa surrounding it. The stained
appearances suggest a small ulcer. In retrospect the
lesion may be apparent on close examination of the
unstained photograph. Its nature is uncertain. Was this
to be an early gastric cancer, I would agree that this
appearance would be a IIc.

Histopathology

The Western pathologists in this case mainly reported
high-grade dysplasia on the biopsy specimen. We know
from experience that high-grade dysplasia is associated
with invasive cancer in the majority of cases. In the UK
this histology would have been reviewed with the
histopathologists and with surgical colleagues, to come
to a decision as to how to proceed.

Management

There is little experience in the West of endoscopic
mucosal resection, and although this is being under-
taken in a number of centers it is only within the last 2
or 3 years that endoscopists have been performing this
procedure, usually in specialized centers.The most likely
decision, therefore, would have been for a surgeon to be
involved. It is likely that further endoscopy would have
been requested with additional biopsies. Had this con-
firmed the abnormality, it is likely that total or subtotal
gastrectomy would have been performed.

Summary

In summary, it is unlikely in the West that this patient
would have been referred for endoscopy. Had
endoscopy been done it is unlikely that the lesion would

2. Early Cancer of the Stomach (Case 1, IIc) 5

have been identified. Random biopsies would have been
unlikely to have revealed the abnormality. Had it been
revealed, total or subtotal gastrectomy would probably
have been undertaken.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

In conventional endoscopy (Fig. 1A), a small area of
redness with a minute bleeding spot can be pointed out
on the lesser curvature of the lower gastric body though
it is tiny and ill demarcated. Because localized redness
or discoloration is a very suggestive finding of malig-
nancy [1, 2], additional dye-spraying endoscopy 
using indigo carmine (contrast technique) is necessary
to disclose the details of the lesion. Actually, a dye-
spraying picture (Fig. 1B) clarified a minute star-
shaped depression surrounded by fold-like elevation,
as a pooling of dye with a partially irregular border.

According to the Japanese diagnostic criteria, the
irregularity (moth-eaten appearance) at the edge of the
depression is highly suggestive of superficial cancerous
invasion. The depressed lesion therefore requires a
biopsy. On this occasion, even if the initial biopsy results
were negative for malignancy due to its minimal size, an
additional biopsy should be taken because of this 
very suspicious finding of malignancy under chromoen-
doscopy. When this lesion is confirmed as malignant 
or there is suspicion of malignancy histologically, it
should be treated with endoscopic mucosal resection
(EMR), because the size is estimated as only 5mm or
less which cannot be accompanied with metastatic
lymph nodes.

Many Japanese investigators have compared macro-
scopic and histological features of a large number of
depressed early cancers resected surgically or endo-
scopically, to establish the endoscopic diagnosis based
on the histological evidence. As a result the following
relationships between the two could be clarified. In
those with ulcerative change within the cancerous lesion
histologically [ul(+) carcinoma], gastric wall deformity
and/or converging folds are characteristic endoscopic
appearances even when the finding of ulceration in itself
cannot be found endoscopically. In contrast, in those
without histological ulceration [ul(-) carcinoma], mar-
ginal elevation without deformities is characteristic,
endoscopically.

As to the histological type, the undifferentiated type
is rarely found in minute or small cancers. The reasons
are explained by the following evidence: firstly, the



C

D E

Fig. 1. C Biopsy specimen. D Detail of C. E Detail of D
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detection bias that arises because most minute cancers
detected incidentally only show nonspecific findings,
though several cases reveal faint monotonous discol-
oration endoscopically; and secondly, the histological
metamorphosis from differentiated to undifferentiated
types during the cancer development from a minute to
conventional lesion, as shown by Saito et al [3].

In conclusion, the lesion presented can be diag-
nosed as a minute cancer of differentiated type without
histological ulceration, and should be treated with
EMR.
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Pathology Commentary

Manfred Stolte (Germany)

In the biopsy material obtained from the lesion, histo-
logical examination at low magnification (Fig. 1C)
already clearly reveals a neoplastic rather than a regen-
erative change, since the normal foveolar architecture
has been completely replaced by irregularly arranged,
neoplastic tubuli. The diagnosis of neoplasia is con-
firmed under high magnification (Fig. 1D and E): the
nuclei of the neoplastic epithelial cells are polymorphic
and irregularly arranged, often hyperchromatic, and
reveal an irregular chromatin structure, prominent
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nucleoli, and several abnormal mitotic figures. Based on
these findings, the differential diagnosis lies between
high-grade intraepithelial neoplasia (dysplasia) and
well-differentiated tubular adenocarcinoma. Although
no invasive tumor cells are definitely seen in the lamina
propria, the highly irregular architecture of the densely
packed neoplastic tubuli of varying caliber is no longer
compatible with the budding and branching of a high-
grade intraepithelial neoplasia. Rather, the invasive
neoplastic tubuli clearly point to the histological diag-
nosis of a tubular adenocarcinoma.

The diagnosis of carcinoma is confirmed in the endo-
scopically resected specimen.At low power (Fig. 1F) the
neoplastic tubuli are seen running perpendicular to the
surface. On the edge of the tumor some show a parallel
arrangement, suggestive of noninvasive neoplasia.
However, the irregular architecture of the neoplastic
tubuli, some aligned parallel to the muscularis mucosae
as seen in the center of the tumor, clearly identify the
lesion as an invasive carcinoma. This diagnosis is con-
firmed under higher magnification (Fig. 1G and H):
the normal architecture of the surface structures of the
gastric mucosa is completely disrupted. In high-grade
intraepithelial neoplasia the architecture of the parallel
arrangement of glands lined with neoplastic epithelial
cells ought to be intact. However, here again we see
densely packed, irregularly arranged invasive neoplas-
tic tubuli of varying caliber. The cytological criteria for
an adenocarcinoma are also met.

In conclusion, there is no doubt that the diagnosis is
invasive intramucosal well-differentiated adenocarci-
noma, established in both the biopsy and endoscopic
mucosectomy specimens.

Western pathologists often underdiagnose intramu-
cosal well-differentiated adenocarcinoma as high-grade
dysplasia, in this particular case by ten of the Western
pathologists. Four other Western pathologists then 
corrected their biopsy-based dysplasia diagnosis on

Table 1. Gastric lesion 1
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Fig. 1. F Endoscopically resected specimen. G Detail of F. H Detail of G
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interpreting the mucosectomy specimen. In common
with all the Japanese pathologists, however, six Western
pathologists made the correct carcinoma diagnosis.

Pathology Commentary

Yo Kato (Japan)

The low-power view of the biopsy specimen shows an
aggregate of slightly irregular-shaped round or tubular
glands in the upper half of the mucosa (Fig. 1C). The
glands consist of columnar cells with a swollen oval
nucleus and a high N/C ratio accompanied by moderate
nuclear pseudostratification (Fig. 1D). The nuclei are
vesicular, containing one or two prominent nucleoli, and
the mitoses are remarkable (Fig. 1E). Non-neoplastic

2. Early Cancer of the Stomach (Case 1, IIc) 9

glands with small nuclei are interspread among the 
neoplastic glands. Since the invasion is not clear, the
change corresponds to noninvasive carcinoma from 
the Japanese viewpoint, to be classified as category IV
in the Vienna classification (Fig. 1F).

In the endoscopic mucosal resection (EMR) speci-
men, the tubular tumor with occasional dilated glands
is completely limited to the mucosa, occupying its full
thickness in the right half of the figure (Fig. 1F). The
slightly irregular tubular glands are composed more of
cuboidal cells with a swollen round nucleus than in the
biopsy specimen. (Fig. 1G). Round nuclei with one or
two dark eosinophilic nucleoli are prominent (Fig. 1H).
Similar to the biopsy specimen, the invasion is not clear,
therefore noninvasive carcinoma is considered to be the
proper diagnosis also for the EMR specimen, i.e., cat-
egory IV by the Vienna classification (Fig. 1F).



Case 2, IIc

A B

C

Fig. 2. A Angulus, anterior wall. B Same site. C Same site after
spraying indigo carmine

Table 2. Gastric lesion 2

Case Description

A man, aged 78 years, with a history of pulmonary
emphysema, complained of mild anorexia for a month
and underwent an upper GI endoscopic examination. A

lesion of 7mm in diameter was found at the anterior wall
side of the angulus and was biopsied. One month later,
endoscopic ultrasonographic examination and, on the
following day,endoscopic resection were performed.The
resection margins were free of tumor. On follow-up
endoscopic examinations,no local recurrence was found.
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Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

A man of 78 years with a month’s history of mild anorexia
would have attended his general practitioner,who would
have taken a history, and would have been unlikely to
have referred the patient for endoscopy unless there 
had been some weight loss or other reason for referring
for a gastrointestinal opinion. It is likely that some blood
tests and chest X-ray would have been undertaken and
the patient would have been reviewed following the
results of these tests. If the symptoms of anorexia had 
persisted he would probably have been referred for a
medical opinion at the hospital, where a specialist would
have undertaken further investigations and probably
referred him for upper digestive endoscopy.

Endoscopic Appearance

The upper digestive endoscopy shows a protuberant
lesion in the stomach close to the angulus. The stomach
appears to have significant chronic gastritis and intestinal
metaplasia.The appearance arouses suspicion of an early
carcinoma and would, I think, have been detected by a
Western endoscopist. Biopsies would have been taken
from the lesion.As the lesion is protuberant it is unlikely
that this would have been classified in the West as a IIc. It
is more likely that a Western endoscopist would have
classified it as a I, if requested to classify it. In the West,
however, endoscopists do not commonly use the Japan-
ese classification when reporting endoscopic appear-
ance. We have little first-hand experience with early
gastric cancer, the majority being identified as such only
after resection of type III lesions.

Histology

The biopsy report in this case is not available, only 
the resection specimen; however, the appearances of 
the resection specimen were, according to Western 
pathologists, highly suggestive of high-grade dysplasia
or carcinoma.

Management

It is possible that in some specialized centers endoscopic
ultrasound would have been performed here; however,
a combination of the macroscopic appearance with the
suspicious histology would have led to surgical referral.
It is likely that the final decision would have been that
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this was a cancer, and resection of the distal stomach
would have been undertaken.

Summary

It is likely that there would have been a greater delay
in the time taken for endoscopy to be performed. It is
probable that the lesion would have been diagnosed as
cancer and that distal gastric resection would have been
performed.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

A depressed lesion around less than 10mm in size 
(corresponding to the diameter of two or three granules
of areae gastricae) is located in the anterior wall of the
lower gastric body or angulus. The endoscopic finding
grossly consists of a star-shaped depression and sur-
rounding elevated components, as shown in Fig. 2A. A
conventional endoscopic picture in close-up view (Fig.
2B) discloses the irregularity in the margin of the
depressed area and the typical moth-eaten appearance
indicating definite malignancy.

The questions raised are how to perform macroscopic
typing and how to estimate the degree of vertical inva-
sion.The answers should entirely depend on whether we
consider the elevated components as a result of cancer-
ous invasion or of benign inflammatory changes. In this
respect, a dye-spraying picture (Fig. 2C) gives us useful
information that the appearance of the elevated com-
ponents is mostly the same as the surrounding granular
lesions (boiled-rice appearance) of intestinal metapla-
sia, although some erosive changes are detectable at the
border of the depression. In addition, since elevated
early cancers usually show lustrous and hyperemic
appearances under dye-spraying endoscopy, the ele-
vated components in this case are estimated to be the
result of hyperplastic changes of metaplastic mucosa,
rather than neoplastic growth. Also, the surrounding
elevated component is not so dominant, so that this
lesion can be classified macroscopically into not IIa+IIc,
but IIc type.

The target findings best known to estimate submu-
cosal invasion in general are swelling of tips of con-
verging folds and fusion of folds. The dye-spraying
picture fails to reveal such folds. The invasion should be
limited, also because the lesion presented is not accom-
panied with slow-sloped elevation, as in a submucosal
tumor, due to deep invasion.

As to the histological type, the hyperemic appearance
in the depressed area whose margin is vaguely defined1See footnote on p. 4.
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Fig. 2. D Resected specimen. E Other section of same specimen. F Detail of D. G Detail of E



is suggestive of the differentiated type, since the undif-
ferentiated type usually shows a discolored depression
with a sharply defined margin.

In conclusion, the final endoscopic diagnosis of this
lesion should be a IIc type of early gastric cancer with
a low probability of submucosal invasion, of the differ-
entiated type.

Since in Japan EMR is usually indicated for mucosal
cancers of the differentiated type less than 2cm without 
histological ulceration [1] in order to guarantee the
absence of metastasis, this lesion appears to have an
absolute indication for EMR. Also, when the resected
specimen histologically reveals that the cancerous inva-
sion is limited to within the mucosal layer without any
components of vascular invasion, the treatment result
can be regarded as curative regardless of histological
type and histological ulceration, according to the crite-
ria of Yamao et al [2].
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Pathology Commentary

Manfred Stolte (Germany)

The endoscopic appearance alone (Fig. 2A–C) strongly
suggests that the lesion is a type IIc early gastric 
carcinoma and not a benign lesion. The overview of the
endoscopic mucosectomy specimen already reveals that
the small lesion with its central depression is a well-
differentiated intramucosal invasive tubular adeno-
carcinoma. The numerous densely packed, relatively
small neoplastic tubuli located immediately above the
muscularis mucosae are no longer compatible with a
high-grade intraepithelial neoplasia, but are a result of
invasion of these tubuli into the lamina propria. In the
margin of the carcinoma, chronic active Helicobacter
pylori gastritis with intestinal metaplasia and lymphoid
follicles—the soil in which the early carcinoma devel-
oped—can be seen. Additional evidence for carcinoma
is the superficial erosion in the center of the lesion indi-
cating destructive growth (Fig. 2E).

The section of the lesion seen in high power view 
(Fig. 2F) does not permit a differentiation between an
invasive carcinoma and high-grade dysplasia. Figure 2G,
however, again shows the irregular pattern of the
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densely packed invasive tubuli and also, clearly recog-
nizable, an invasive tumor sliver.

In conclusion this case is, without any doubt, a type
IIc early carcinoma limited to the mucosa and histolog-
ically classifiable as a well-differentiated tubular 
adenocarcinoma.

The correct diagnosis of carcinoma was established
not only by all the Japanese, but also by 13 Western
pathologists. Only seven Western pathologists made the
underdiagnosis of high-grade dysplasia.

Pathology Commentary

Yo Kato (Japan)

Only the resected specimen is available in this case. The
erosive lesion shown in the center of Fig. 2D and in the
center to right part of Fig. 2E consists of short glands
and medium-sized to small glands, which are limited to
the mucosa.

The glands are anastomosing irregularly in part 
(Fig. 2D, right and middle-left), and compacted in other
parts (Fig. 2E). With these patterns, it is not difficult 
for Japanese pathologists to diagnose the lesion as car-
cinoma, moderately differentiated tubular carcinoma
[tub 2 according to the Japanese Research Society for
the Study of Gastric Cancer (JRSGC) classification],
but for some glands included in the lesion as shown at 
least in Fig. 2F it is actually difficult to give a definite
diagnosis.

However, the epithelia harboring relatively vesicular
and swollen nuclei with a prominent nucleolus are find-
ings suggestive of carcinoma (noninvasive carcinoma so
far as the figure is concerned). As to whether the lesion
is invasive or noninvasive, since small glands budding or
sprouting from the medium-sized glands exist, an inva-
sive lesion is strongly suggested (Fig. 2G). The atypical
glands of Fig. 2G correspond in total to tub 2.

Here, the epithelia form a solid nest as well (Fig. 2G,
center) and the lesion is generally associated with 
more remarkable cellular or nuclear atypias than those
of atypical glands of Fig. 2F in terms of vesicular and
swollen nuclei with a prominent nucleolus.These are the
findings on which most Japanese pathologists base their
diagnosis of carcinoma even without evident invasive
patterns.

Looking at Table 2, I imagine that the differential
diagnosis between invasive and noninvasive carcinoma
is difficult, not only for Japanese pathologists who are
not accustomed to doing it but also for Western 
pathologists for whom it is obligatory routinely for a
diagnosis of carcinoma.
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Case Description

A man, aged 76 years, with a history of myocardial
infarction, cerebral infarction, and congestive heart
failure, underwent upper GI screening by endoscopic
examination. A lesion of 12mm in diameter was found
at the anterior wall side of the angulus and was biop-
sied. A week later endoscopic resection was performed.
The resection margins were free of tumor.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

As this was a 76-year-old man with serious general
medical problems, he would not have been referred for
endoscopic examination in the West unless he had 
complained of symptoms referable to his upper GI
tract. The lesion in the stomach therefore would not
have been identified.

Endoscopy

In the event that endoscopy had been carried out for
some reason, the sizable lesion proximal to the angulus
would have been identified. The appearances are those
of an ulcer with an elevated circumferential margin,
irregular in appearance and highly suspicious of 
cancer. It is unlikely that dye spray would have been
used, but multiple biopsies would have been taken from
the area.

Histology

The biopsies by Western pathologists were in agreement
that there was high-grade dysplasia or worse. Only 
one pathologist suggested that it might be low-grade
dysplasia. On this basis a diagnosis of cancer would 
have been made.

Management

A surgical opinion would have been requested and this
would have led to a problem because the patient had
sustained a myocardial infarction, a cerebral infarction,
and was in congestive heart failure. So although the
surgeon would have been inclined to carry out a gastric
resection, the advice of an anesthetist would have been
sought. If it was considered that the patient was suitable
for major surgery, an operation would have been per-
formed. If the anesthetist had felt that the patient would
be unlikely to survive surgery, the implication would
have been that he would be more likely to have died
from his general medical condition than the carcinoma
itself so, after discussion with the patient and the rela-
tives, palliative care would have been given. With the
introduction of endoscopic mucosal resection in the
West, today it is possible the patient might have been
sent to a tertiary referral center where endoscopic
mucosal resection might have been performed.

Summary

In this case the lesion would not have been diagnosed
because the patient would not have been referred for
endoscopy in the first place. Had the lesion been iden-
tified it would have been resected, if the patient was fit
enough to undergo the procedure; otherwise palliative

Table 3. Gastric lesion 3

1See footnote on p. 4.
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care or referral to a tertiary center may have been
undertaken.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

A lesion of around 10–15mm in size is located on the
lesser curvature of the angulus. Endoscopically, it is seen
as a superficial depression surrounded by thickened
mucosa, which is actually formed by the swollen tips of
converging folds (ul(+) lesion). In addition, granular
lesions (“islet formation”) are seen within the depres-
sed area (Fig. 3A).The malignancy of the lesion is easily
suspected from the irregularity of the depressed margin,
particularly the moth-eaten appearance detected at the
tip of the fold as shown in Fig. 3C, and macroscopic
typing of IIc is also easy to make, because the sur-
rounding elevated components are not remarkable
macroscopically.

The question is whether the lesion has deeper inva-
sion. Dye-spraying pictures (Fig. 3B and C) show two
contradictory findings. One is that tips of folds are sep-
arated from each other, indicating little possibility of
deeper invasion, and the other is the presence of a con-
spicuous granular lesion within the depression, indicat-
ing no small possibility of deeper invasion although it
should be limited. As a preoperative diagnosis that has
to assume the worst, therefore, we should accept the
possibility of deeper invasion in this case.

As to the estimation of the histological type, this lesion
showed characteristics of both differentiated and undif-
ferentiated types, the former being the lustrous hyper-
emic appearance of the depressed area and the latter 
the sharply demarcated margin of the depression.Hence,
it is difficult to estimate the histological type in this case.

In conclusion, this lesion can be diagnosed endo-
scopically as a IIc type of early cancer [ul(+) carcinoma]
with possible submucosal invasion, of which the histo-
logical type is unknown.

Endoscopic mucosal resection can be indicated for
this lesion as an optional choice when the depressed
area is lifted up well by saline injection (negative for
“nonlifting sign”), since the size is estimated to be
around 10–15mm, fold convergence is not remarkable
in dye-spraying pictures, and the surrounding eleva-
tion is not suggestive of massive submucosal invasion
endoscopically.

Pathology Commentary

Manfred Stolte (Germany)

The endoscopic appearance (Fig. 3A–C) alone shows
that this lesion is not a benign lesion but must be a type
IIc gastric carcinoma. This is already confirmed histo-
logically in the biopsy specimen. The low-power view
(Fig. 3D) suffices to establish the diagnosis of carcinoma
on the basis of the irregular architecture of the neo-
plastic tubuli. This is impressively confirmed in Fig. 3E,
which clearly shows aggregations of densely packed
invasive tumor cells at the surface near the neoplastic
tubuli.This is also confirmed under higher magnification
(Fig. 3F and G). Invasive neoplastic glands with poly-
morphic nuclei with irregular chromatin, prominent
nucleoli, and abnormal mitotic figures are seen, as well
as unmistakable individual carcinoma cells that have
separated from the tubuli in the adjacent lamina
propria.

In the endoscopic mucosectomy specimen (Fig. 3H),
the overview shows that the carcinoma is limited to the
mucosa. Adjacent to the carcinoma the underlying
disease, chronic active H. pylori gastritis, can be seen.

In this case, only three Western pathologists were of
the opinion that this lesion was merely a high-grade
dysplasia. Three other Western pathologists corrected
their biopsy-based high-grade dysplasia diagnosis on
examining the mucosectomy specimen, while all the
remaining Western pathologists together with all the
Japanese pathologists diagnosed carcinoma.

Pathology Commentary

Yo Kato (Japan)

The biopsied mucosa is covered by atypical glands of
various sizes, particularly on its right side (Fig. 3D). The
atypical glands consist mostly of eosinophilic cuboidal
cells with a pale, round to oval, swollen nucleus with a
prominent nucleolus (Fig. 3E,F). Some small glands
seem to start invading the lamina propria mucosae. The
nuclear hyperchromasia seen in the right ends of the
pictures (Fig. 3E,F) may be due to the artifacts related
to the biopsy procedure. One nucleus corresponds
clearly to mitosis. With the above findings, an invasive,
moderately differentiated adenocarcinoma (tub 2) is
considered, but there exists also a part corresponding to
very well-differentiated carcinoma (tub 1) composed of
columnar cells with a basally situated hyperchromatic
round to oval nucleus (Fig. 3G, lower half).

The pathological examination of the EMR specimen
revealed that the carcinoma was limited to the mucosa
and was completely resected.
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Fig. 4. A Antrum, anterior wall. B Close-up view. C Same site after spraying indigo carmine. D Close-up view
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Case Description

A woman, aged 76 years, with diabetic nephropathy and
normocytic anemia, had no dyspeptic symptoms but
underwent upper GI screening by endoscopy. A lesion
of 17mm in diameter was found at the anterior wall of
the antrum and was biopsied. Three weeks later endo-
scopic resection was performed. The resection margins
were free of tumor.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

This 76-year-old woman would not have been referred
for endoscopy because GI screening for cancer is not
normally undertaken in the West.

Endoscopy

Had endoscopy been undertaken, it would therefore
have been for symptoms and the examination would
have been orientated towards identifying a cause of the
symptoms rather than seeking evidence of cancer. Had
the procedure been undertaken for non-specific dys-
pepsia, it is probable that the lesion would not have
been identified because it is set among rugosal folds.
There is no abnormality of color and no ulceration. Had
dye spray been used (and this is unlikely), the lesion
would probably have been identified because after
indigo carmine, the lumen is more distended, the folds
have disappeared, and the lesion stands out more obvi-
ously. It is possible that it would have been seen without
the indigo carmine if the stomach had been distended
to a greater degree on the earlier photographs. Had it
been recognized it would be seen to be a largish lesion,
and biopsies would have been taken from it.

Histology

The Western pathologists have reported the lesion as
likely to be a carcinoma and under these circumstances,
a surgical referral would have been undertaken and the
patient would have been subjected to total gastrectomy.

Summary

This lesion would not have been identified in the West
because the patient would not have been referred for
endoscopic screening for cancer. Had the lesion been

identified, total gastrectomy would probably have been
undertaken.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

A depressed lesion surrounded by annular-form eleva-
tion is located in the anterior wall of the antrum. The 
size of the lesion is estimated to be around 20mm. In 
conventional endoscopy, this is seen as a superficial
depression surrounded by a worm-like elevation whose
surface is smooth and lustrous, similar to gastric
adenoma. The definite finding of the moth-eaten 
appearance can be pointed out particularly at the 
greater curvature side, as shown in Fig. 4A and B. Dye-
spraying pictures (Fig. 4C and D) reveal fold-like com-
ponents within the depressed area and, in particular,
Fig. 4D demonstrates the irregular margin of the depres-
sion indicating the definite malignancy of the lesion.

The first question is which macroscopic type is more
likely, IIa+IIc or IIc, because marginal elevation is not
only seen in type IIa+IIc but occasionally in type IIc. In
spite of this, type IIa+IIc appears to be more acceptable
for the lesion presented, because the marginal elevation
is obviously and constantly seen regardless of whether
pictures are from conventional or dye-spraying
endoscopy. In addition, fold-like elevation within the
depressed area may indicate that this lesion is 
essentially an elevated lesion.

The second question is whether the lesion accords
with submucosal (or much deeper) invasion. In the case
of type IIa+IIc being deeply invasive, the following 
suggestive findings are usually detectable: (1) deep and
destructive depression, (2) annular formation due to
fusion of elevated components, (3) slow-sloped eleva-
tion surrounding the depressed area, and/or (4) con-
verging folds due to disturbance of elasticity of the
gastric wall by massive deeper invasion. In this lesion,
however, the above findings are not detected at all and
elevated components seen in the depressed area,
meaning less destruction, should indicate a very low
probability of submucosal invasion.

As to the histological type, hyperemic and smooth-
surfaced appearances in the depressed area, in addition
to fewer eroded components in the elevated compo-
nent, are the findings being highly suggestive of the 
differentiated type of tubular adenocarcinoma.

In conclusion, this lesion can be diagnosed as a nonul-
cerative IIa+IIc type of early cancer being of differen-
tiated type histologically, whose invasion is limited to
within the mucosal layer.1See footnote on p. 4.
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Endoscopic mucosal resection can be selected for the
treatment of this lesion, i.e., a differentiated type of
early cancer with a very low possibility of submucosal
invasion. Considering the size being around 20mm 
in diameter, however, conventional strip biopsy [1]
appears to be a difficult approach to make a one-
segment resection because of the limitation in size of
the snare loop. In such cases, our newly developed EMR
using an IT-knife should be useful, as previously
reported [2, 3].
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Pathology Commentary

Manfred Stolte (Germany)

Examination of the biopsy specimen from this lesion
leaves no doubt as to the diagnosis of neoplasia. The
nuclei of the tumor cells in the neoplastic tubuli mani-
fest an irregular arrangement, contain an irregular chro-
matin structure and prominent nucleoli, and show
abnormal mitotic figures (Fig. 4F).

The differential diagnosis includes high-grade dys-
plasia, noninvasive carcinoma, or an intramucosal car-
cinoma. In my opinion, however, clear criteria for the
diagnosis of invasive intramucosal carcinoma are to be

seen in Fig. 4E, which shows not only disruption of the
normal glandular architecture of the antral mucosa, but
also a horizontal invasive neoplastic tubule parallel to
the muscularis mucosae.A further criterion for invasion
is the finding of tiny glandular structures in the vicinity
of this tubule.

In the endoscopic mucosectomy specimen (Fig. 4H, I,
and G), the predominantly parallel arrangement of 
neoplastic glands running perpendicular to the surface
suggests that this lesion might be “only” high-grade
intraepithelial neoplasm or noninvasive carcinoma.
Evidence for intramucosal carcinoma, however, is again
the atypical neoplastic branches in the left margin of the
lesion, and several tiny neoplastic glands that can be
seen at the base of the lesion.

In conclusion I would diagnose, both in the biopsy
material and the endoscopic mucosectomy specimen, a
well-differentiated tubular adenocarcinoma limited to
the mucosa.

The spectrum of diagnoses in this case is unusually
wide. Most Western pathologists and two Japanese
pathologists diagnosed only dysplasia—mostly high-
grade dysplasia—while the majority of the Japanese
pathologists opted for noninvasive carcinoma, and 
four of the other Western pathologists diagnosed an
intramucosal carcinoma on the basis of the criteria 
mentioned above.

Pathology Commentary

Yo Kato (Japan)

The biopsy specimen indicates that the lesion consists
of immature intestinal-type tubular glands, which 
are slightly irregularly distributed and contain a fair
number of goblet cells. The lamina propria mucosae is

Table 4. Gastric lesion 4
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infiltrated with inflammatory cells. Because of the pres-
ence of slightly irregular-shaped glands with nuclear
stratification in the surface of the lesion, or loss of mat-
uration from the bottom toward the top of the glands,
the change is judged as group IV, i.e., suspicion of very
well-differentiated tubular carcinoma according to the
Japanese classification: the change will correspond to
adenoma/dysplasia of high-grade from a Western view-
point. Figure 4F is a magnification of the center of Fig.
4E, showing round glands with crowded ovoid plump
nuclei situated along the basement membrane and the
epithelium, with disoriented similar nuclei in the surface
of the lesion.

The EMR specimen shows a small depressed lesion
(Fig. 4H), which consists of short, straight tubular or
round glands (Fig. 4I). Each gland is composed of
eosinophilic, tall columnar cells with an oval nucleus
having a prominent nucleolus. The cells are like absorp-
tive cells or immature cells of the small intestine. Simi-
larly to the biopsy specimen, the nucleus is located along
the basement membrane, but goblet cells are decreased
in number. Since there is no tendency of the cells to dif-
ferentiate from the bottom toward the surface of the
glands, very well-differentiated tubular carcinoma,
noninvasive, is diagnosed. The lesion was completely
resected.
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Fig. 5. A Antrum, greater curvature. B Same site after spraying indigo carmine
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Case Description

A man, aged 67 years, with a history of recurrent gastric
ulcers and ischemic heart disease, underwent upper GI
screening by endoscopic examination. Apart from two
gastric ulcer scars, a lesion of 7mm in diameter at the
greater curvature of the antrum and a lesion of about
15mm in diameter at the greater curvature of the corpus
were found and biopsied. Four months later endoscopic
ultrasonographic examination and endoscopic resection
of both lesions were performed. Histological examina-
tion revealed submucosal invasion of one of the lesions.
Moreover, the resection margins were not free of tumor.
Three months later subtotal gastrectomy with lymph
node resection was performed. In the surgical specimen,
no neoplastic changes could be observed.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

It is possible that a man of 67 years with a history of
recurrent gastric ulcer would have been referred for
upper digestive endoscopy in the West, particularly if he
was complaining of gastric symptoms.

Endoscopic Appearance

The gastric antrum shows some slight erythema and
irregularity on the greater curve. There is, however,
no evidence of ulceration, neither does the antrum
appear atrophic nor contain intestinal metaplasia
macroscopically.

Dye spraying shows slight abnormality in the areae
gastricae. Dye spraying would not have been under-
taken in the West in this case and had it been done, it is
unlikely that it would have raised suspicion. Western
endoscopists do biopsy areas of irregularity so it is 
possible that a biopsy might have been taken from the
affected area, but in view of the past history of gastric
ulcer it is probable that the irregularity would have been
attributed to scarring from the previous ulcers. On
balance, I think most endoscopists would probably not
have specifically biopsied that area.

A Western endoscopist looking at this lesion would
regard it as irregular but flat, and I think would describe
it more as IIb than IIc if making an assessment;
however, as indicated earlier, we have little experience
of these lesions in the West.

Histology

Had biopsies been taken the Western pathologists
would have rated the appearance as high grade or
worse. As indicated earlier, the high-grade dysplasia
would probably have led to further endoscopies and
more biopsies and that would have confirmed a pres-
ence of high-grade dysplasia or worse. A diagnosis of
indefinite for neoplasia would also have led to further
endoscopic examination.

Management

The presence of high-grade dysplasia or cancer will
undoubtedly have led to surgical referral and gastric
resection, in this case probably partial gastrectomy.

Summary

It is possible that this patient would have been referred
for endoscopy in the West, but I do not believe that the
endoscopist would have diagnosed or been suspicious
of cancer at endoscopy. It is possible that biopsies would
have been taken from the affected area, in which case
the patient would have been referred for gastric 
resection.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

A shallow, depressed lesion can be pointed out on the
greater curvature of the antrum. In conventional
endoscopy (Fig. 5A), its finding is described as “faint
and monotonous hyperemic appearance of which the
margin is unclear.” Since this is one of the representa-
tive findings in gastritis-like early cancer [1, 2], the
malignancy of the lesion is highly suggestive.

The question is how to estimate the lateral extent 
of cancerous invasion. Actually, it is hard to trace the
definite margin of the hyperemic area in the conven-
tional endoscopic picture, but precise observation clar-
ifies that there are two components in this area. One is
the slightly elevated formation with shallow depression
on the oral side and the other the shallow depression on
the faint fold-like structure on the anal side. Hence,
whether or not the invasion includes both components
appears to be a point that needs clarifying, and a dye-
spraying picture (Fig. 5B) reveals nonspecific mucosa
dividing the above two components, indicating the pos-
sibility of two different lesions or the possibility that a
biopsy was taken from the center of a single antral
lesion. Although details are not well visualized, the 1See footnote on p. 4.
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invasive area of IIc can be estimated as limited to with-
in the depressed area on the oral side, due to its well-
demarcated marginal irregularity. Malignancy is also
highly suggested in the shallow depressed area on the
anal side, due to a hyperemic area whose margin is par-
tially irregular, and a tiny star-shaped depression
located at the edge of the anterior wall of this area. If
the invasion includes both anal and oral areas, the size
is estimated as 10–12mm, referring to the diameter of
areae gastricae. Otherwise, if they were separated, the
oral lesion may be less than 5mm and the anal one 8–
10mm in size, respectively.

As to the histological type, it can be said that can-
cerous lesions in the antrum showing a faint and 
monotonous hyperemic appearance are mostly of the
differentiated type histologically. In the case presented
here there is no finding suggesting submucosal invasion
or ulcerative change within the cancerous area.

Endoscopically, therefore, the final diagnosis of this
case should be two areas of nonulcerative IIc, being of
the differentiated type histologically, whose sizes are 
estimated as less than 5mm orally and 8–10mm anally,
respectively.

Endoscopic mucosal resection can be indicated
because there is no suggestive finding of submucosal
invasion.
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Pathology Commentary

Manfred Stolte (Germany)

It can already be seen in the low-power overview (Fig.
5C) that the normal glands of the gastric mucosa have
been replaced by a highly irregular arrangement of 
neoplastic tubuli. Under higher magnification (Fig. 5D
and E), the tubuli that are lined by neoplastic epithelial
cells are unusually densely packed and show some irreg-
ular branching of varying caliber. This finding is incom-
patible with the diagnosis of intraepithelial neoplasia
(dysplasia). Rather, there is almost complete replace-
ment of the original lamina propria, now hardly recog-
nizable, by invasive neoplastic structures. In Fig. 5E,
tubular formations are focally unrecognizable. In addi-
tion, the usual cytological criteria for the diagnosis of
carcinoma are met.

In the overview of the endoscopic mucosectomy spec-
imen (Fig. 5F) it is already clear that the neoplasm is not
limited to the mucosa, but that irregularly branched
neoplastic tubuli of varying caliber have penetrated
through the muscularis mucosae and extend into the
upper part of the submucosa. Under higher magnifica-
tion (Fig. 5G) it becomes clear that this cannot be a
pseudoinvasion, since there is no destruction of the
muscularis mucosae, no fibrosis of the adjacent lamina
propria, and no other evidence of a prior traumatic
lesion of the mucosa and submucosa with secondary dis-
placement of glandular components into the submu-
cosa. In the high power views of the invasive part of the
tumor in the submucosa (Fig. 5G and I), the changes in
the cell nuclei and their position are not as marked as
in the biopsy material. Here, many of the nuclei are
located in the base of the cylindrical epithelial cells, are
only mildly enlarged, and are moderately hyperchro-
matic. Prominent nucleoli are also seen less frequently.
The lightly stained cytoplasm indicates that mucus is
still being produced. These histological and cytological
criteria strongly favor an adenocarcinoma with gastric
differentiation, which might be confirmed by immuno-
histochemistry for MUC6.

In conclusion, therefore, both the biopsy and the
endoscopic mucosectomy specimens reveal a well-
differentiated adenocarcinoma. In the mucosectomy
specimen, there is already focal invasion of the carci-
noma into the upper part of the submucosa (sm1) but
without invasion of lymphatic or blood vessels. The his-
tological structure and the cytology of the tumor cells
in this case indicate an adenocarcinoma with gastric dif-
ferentiation.

An analysis of the diagnoses again reveals consider-
able variability. Nine Western pathologists diagnosed no
carcinoma in the biopsy, but corrected their diagnosis in
the mucosectomy specimen. However, only two of these
pathologists interpreted the neoplastic glands in the
submucosa as invasive submucosal carcinoma, while the
majority of the Japanese pathologists and four Western
pathologists who adopt the “Japanese viewpoint” inter-
preted the findings as clearly showing a submucosal 
carcinoma.

Pathology Commentary

Yo Kato (Japan)

The biopsy specimen is compacted with slightly irregu-
lar-shaped and -sized round glands, particularly in 
the upper half of the mucosa (Fig. 5C). In the upper part
of Fig. 5D, medium-sized glands with occasional amor-
phous excretion or cell debris are composed of
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Fig. 5. F Resected specimen. G Detail of F. H Detail of G (mucosal portion). I Detail of G (submucosal portion)

28 I. Case Presentations: Clinical Data, Endoscopy, and Pathology



2. Early Cancer of the Stomach (Case 5, IIc) 29

eosinophilic columnar to cuboidal cells, i.e., intestinal-
type cells, with an ovoid or spindle-shaped hyperchro-
matic nucleus. Here there is loss of polarity of the 
nuclei, and thus stratification of the nuclei is rather
prominent. On the other hand, in the middle to lower
part of the figure, small and large glands and a cystic-
dilated gland are mixed up, and their constituent of light
eosinophilic cuboidal cells is of immature gastric or
pyloric gland phenotype, equally equipped with a
swollen, round, pale nucleus and a prominent nucleolus.
With these findings of the biopsy specimen, the atypical
glands are diagnosed simply as very well-differentiated
carcinoma without referring to “invasive or noninva-
sive” according to Japanese criteria, but will be inter-
preted as high-grade dysplasia/neoplasia from the
Western viewpoint since there are no evident findings
of invasion. Some small glands in the lower part of the
figure and some parts of cystic-dilated glands, however,
can be residues of non-neoplastic glands or epithelium
since the nuclear sizes are smaller than those in the
glands of the middle part (Fig. 5D,E). Concerning the

epithelial phenotype, a mixed intestinal and gastric one
is considered.

The EMR specimen shows both mucosal and submu-
cosal lesions, consisting of slightly irregular-shaped
tubular glands, and the atypical glands clearly invade
the submucosa through the muscularis mucosae (Fig.
5F,G). The high-power view of the mucosal lesion as
shown in Fig. 5H is more homogeneous in pattern than
in the biopsy specimen (Fig. 5E), formed by round
tubular glands made of cuboidal cells with a round
nucleus and a prominent nucleolus. Figure 5I is a high-
power view of the submucosal lesion, showing aggre-
gates of slightly irregular-shaped glands composed of
cuboidal mucinous cells with a hyperchromatic round 
to oval nucleus. These mucinous cells appear partly
pyloric gland-like, partly goblet cell-like. It should be
made clear that similar atypical glands have already
appeared in the mucosa where the invasive pattern 
is not clear. As a whole, the lesion is diagnosed as 
very well-differentiated carcinoma with submucosal
invasion.
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Fig. 6. A Antrum, posterior wall. B Same site after spraying indigo carmine. C Close-up view
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Case Description

A man, aged 69 years, known to have von Reckling-
hausen disease and Parkinson syndrome, underwent
upper GI screening by endoscopic examination.A lesion
of about 1cm in diameter was found at the posterior wall
of the antrum and was biopsied. Two months later he
underwent endoscopic ultrasonographic examination
and shortly thereafter, endoscopic resection was per-
formed.The resection margins were free of tumor.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

This case again is one that was referred for upper GI
cancer screening and would not have occurred in the
West. Endoscopy in the West is carried out only for
symptoms, and Western endoscopists therefore seek a
cause of the symptoms of which the patient is com-
plaining, looking for ulcers in the duodenum or
stomach, evidence of reflux esophagitis, gastric stasis,
erosions, and gastritis. They do not look for slight irreg-
ularities or changes in color because these are not
appearances that give rise to symptoms.This means that
Western endoscopists miss these early changes of
cancer. It is this difference of approach that influences
the endoscopist in that you tend to “find what you are
looking for.” The Japanese, on the other hand, with a
high incidence of cancer, search for these early cancers
and find them.

Endoscopic Appearance

In this case the appearance of the antrum to a Western
endoscopist appears to be normal. Dye spray, however,
reveals a slightly elevated lesion on the posterior wall
of the antrum with a depression in its center. As shown
on the dye spray the appearance is suspicious of cancer
and if this was identified by a Western endoscopist,
biopsies would have been taken.

Histology

It is interesting that the Western pathologists felt that
the appearance was that of low-grade, or at worst, high-
grade dysplasia. A report of this nature would have led
to a further endoscopy with more biopsies; the patient
would then have been put into a surveillance routine
that would have caused the pathologists to take a

second opinion. In time, if high-grade dysplasia was
again identified the patient would have been referred
for gastric resection.

Summary

Again, this is a case where the patient would not have
been submitted for endoscopy in the West and where
the lesion would have been missed. Had it been identi-
fied, further endoscopies with biopsy would have been
undertaken and eventually it is likely that it would have
led to gastrectomy.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

On the posterior wall of the antrum five or more super-
ficial elevated lesions having a shallow central depres-
sion can be pointed out on conventional endoscopy 
(Fig. 6A). They are similar to each other in their gross
appearance, though the most proximal lesion is larger
than any of the other lesions. Because these elevated
lesions show nonspecific color change and no irregularity
in the depressed component, they are diagnosed as
erosive gastritis in this picture. Further examination
using dye-spraying endoscopy is required to make the
differential diagnosis more accurate in this type of lesion.

A dye-spraying picture (Fig. 6B) reveals that only the
most proximal lesion is actually solid, though the others
have changed their appearance to be inconspicuous and
nonspecific. In that lesion, elevated components are
shown to be discolored and lustrous like gastric adeno-
mas, but a faint hyperemic appearance in the shallow
depression seen particularly in the close-up view is
strongly suggestive of its malignancy (Fig. 6C).

According to the gross appearance of a plateau-like
elevation involving a negligible shallow depression, the
lesion can be diagnosed as type IIa early cancer, whose
size is estimated to be around 1cm, because the cir-
cumference of the prepyloric region is usually around 8
cm in the resected specimen.

In type IIa early cancer deeper invasion is generally
rare, and in such a case the lesion is usually larger than
2cm and frequently incorporates an eroded shallow
depression. In addition, the undifferentiated type is rare
in type IIa early cancer, and in such a case the lesion
shows an eroded surface structure and/or discoloration
without lustrous appearance. Hence, the lesion pre-
sented here can be estimated as mucosal cancer of the
differentiated type, and EMR should be the first choice
for the treatment of this lesion because of its size, his-
tological type, and estimated depth of invasion.1See footnote on p. 4.
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Fig. 6. D Biopsy specimen. E Detail of D. F Detail of E
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Fig. 6. G Resected specimen. H Detail of G. I Detail of H
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Pathology Commentary

Manfred Stolte (Germany)

The endoscopic appearance (Fig. 6A–C) already shows
that the lesion is neoplastic. In light of the endoscopic
findings, the histological differential diagnosis of the
biopsy specimen was concerned with determining
whether the lesion is only an adenoma or a type IIa
early gastric carcinoma. The central depression of the
elevated lesion is a hint that this is a carcinoma.

The neoplastic nature of the lesion is confirmed in the
biopsy material. In higher magnification (Fig. 6E and F),
the architecture of the neoplastic tubuli is still relatively
ordered, so that the differential diagnosis has to be
made between high-grade dysplasia and noninvasive
carcinoma. The cytological changes of the tumor cells
with their irregular arrangement of nuclei, irregular
chromatin, prominent nucleoli, and multiple pathologi-
cal mitotic figures are incompatible with the diagnosis
of low-grade dysplasia.

In the low-power view of the biopsy specimen (Fig.
6D), the architecture of the neoplastic glands is also
incompatible with an adenoma. In addition, it also
reveals irregular branches and foci of horizontal neo-
plastic tubuli, suspicious for transition to invasive intra-
mucosal carcinoma.

In the endoscopic mucosectomy specimen, this suspi-
cion would appear to be validated (Fig. 6G), since here
we find a mainly parallel expansion of neoplastic tubuli
in the upper third of the mucosa, a finding which is
incompatible with an adenoma.

Under higher magnification (Fig. 6H and I), the
nuclear changes already described in the biopsy mate-
rial show that the findings go beyond low-grade dyspla-
sia. Furthermore, foci of irregularly arranged neoplastic
tubuli of varying caliber are to be seen, which in my
view indicate initial invasive growth.

In conclusion, therefore, I would diagnose a well-
differentiated invasive intramucosal adenocarcinoma.

The variability in the diagnoses of this difficult “bor-
derline case” is understandable. This applies, however,
only to the differentiation between high-grade dyspla-
sia, noninvasive carcinoma, and intramucosal carci-

noma. The diagnosis of low-grade dysplasia made by
many, mainly Western, pathologists is definitely an
“underdiagnosis.”

Pathology Commentary

Yo Kato (Japan)

The biopsy specimen is, though tangentially cut, filled
with many rather equal-shaped and -sized atypical
tubular or round glands except for the center which con-
tains an aggregate of non-neoplastic glands (Fig. 6D).
The glands consist of eosinophilic columnar cells,
appearing to be of immature intestinal type, with a
round or oval plump nucleus, with a conspicuous nucle-
olus throughout the glands. Mitoses are also prominent.
Since the tendency of the cells to differentiate from the
bottom toward the surface of the lesion is not definite,
both adenoma with severe atypia (i.e., high-grade
adenoma) and very well-differentiated tubular carci-
noma (i.e., noninvasive carcinoma) are listed in the dif-
ferential diagnosis (Fig. 6E). Although the nucleus is
situated along the basement membrane, with the find-
ings described above and too conspicuously swollen
nuclei as shown in Fig. 6F, I interpreted the lesion as the
latter of the two mentioned above (Fig. 6F). This is
partly because we pathologists, in general, do not like to
make an underdiagnosis at the time of biopsy.

In the EMR specimen (Fig. 6G), the lesion is situated
in the upper half of the mucosa, consisting, similarly to
the biopsy specimen (Fig. 6D), of rather equal-shaped
and -sized atypical tubular or round glands.Again, since
no maturation tendency throughout the epithelium with
generally round, plump nuclei exists, with no further evi-
dence of invasion, I consider the lesion as noninvasive
adenocarcinoma of very well-differentiated type (Fig.
6H,I). The constituent tumor cells look like the gastric
or intestinal phenotype because of the presence of small
mucus droplets in the cytoplasm of the tumor cells (Fig.
6H,I). Interestingly, there is a double-layered gland with
many goblet cells in the figures (Fig. 6G, center and Fig.
6H, left): the gland seems to be non-neoplastic, but its
significance is unknown.
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Fig. 7. A Angulus, lesser curvature. B Close-up view. C Same site immediately after spraying indigo carmine. D Same site a
short while after spraying indigo carmine
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Case Description

A man, aged 63 years, with chronic hepatitis B and
esophageal varices, regularly underwent upper GI
endoscopic examinations. At the posterior wall side of
the lesser curvature of the angulus a lesion was found.
From a biopsy adenoma was diagnosed and it was fol-
lowed up. Two years later the lesion had changed in
shape. It measured 14mm in diameter. Three weeks
later endoscopic ultrasonographic examination and
endoscopic resection were performed. The resection
margins were free of tumor. On follow-up endoscopic
examinations, no local recurrence was found.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

This case is one where regular endoscopic examination
would have been performed in the West in order to 
keep a check on the esophageal varices. Western endo-
scopists do examine the stomach and duodenum as a
routine when checking for varices, and it is possible that
the lesion on the lesser curve would have been identified.
It has a plaque-like appearance that is irregular, with a
color change.The appearances are distinctly unusual and
not suggestive of a portal gastropathy. Although dye
spray would not have been used in the West,I believe that
biopsies would have been taken from this lesion.

Histology

Most of the Western pathologists diagnose either low-
grade or high-grade dysplasia, and this would have led
to further examinations and biopsy.A diagnosis of high-
grade dysplasia would eventually have been made.

Endoscopic Appearance

Endoscopically, the flat nature of the lesion with protu-
berant areas would have probably been called type IIa
or b in that there is no evidence of depression in the
lesion and, although the patient does have significant
other problems, undoubtedly a surgical opinion would
have been sought.

Management

The presence of a lesion with high-grade dysplasia with
these macroscopic changes would, I think, have led to
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surgical referral and to some form of gastric resection,
but the portal hypertension and esophageal varices
would have given cause for concern, and local therapy,
if available, might have been considered.

I note from the history that a diagnosis of adenoma
was made at an earlier stage. This is recognized to be a
premalignant condition in the West, and further exami-
nations with biopsy would have been undertaken.

Summary

This case describes a patient in whom the lesion would
probably have been detected in the West. The combi-
nation of a macroscopic lesion with high-grade dyspla-
sia would probably have led to surgical resection.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

A whitish, elevated lesion is located on the lesser cur-
vature of the angulus. A slightly hyperemic appearance
is detectable from the center to the anal side of the
lesion on conventional endoscopy (Fig. 7A and B).
According to the whitish (discolored) nodular elevation
indicating the possibility of adenoma and the hyperemic
appearance indicating that of carcinoma, a cancerous
lesion with adenoma would be a tentative diagnosis
from conventional endoscopy.

A dye-spraying endoscopy picture (Fig. 7C) clarifies
the construction of this elevated lesion in detail, i.e., a
gathering of small nodules. The slightly hyperemic
appearance noted on conventional endoscopy becomes
inconspicuous in this picture. This may indicate a high
probability of adenoma, rather than carcinoma, though
the surface of the elevated components is not lustrous
as in the typical appearance of an adenoma. In contrast,
another picture (Fig. 7D) showing a close-up view of the
lesion reveals hyperemic surface mucosa, indicating
malignancy. Nevertheless, this picture is not suitable for
making a definite diagnosis due to poor imaging caused
by too much catchlight.

From the above, gastric adenoma rather than carci-
noma should be the final endoscopic diagnosis. Consid-
ering that during the clinical course this lesion changed
in shape, however, the diagnosis of carcinoma appears
to be more likely than that of adenoma. In such a case
it is difficult to make a definite endoscopic diagnosis; dif-
ferentiation of carcinoma from adenoma is occasionally
difficult even when assessing histological material
obtained by biopsy. Endoscopic mucosal resection
should be recommended to reach a definite histological
diagnosis on such an occasion.1See footnote on p. 4.
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Fig. 7. E Biopsy specimen. F Detail of E. G Detail of F
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Fig. 7. H Resected specimen. I Detail of H. J Detail of H
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The size of the lesion is estimated as less than 2cm,
because the arch of the gastric angle is estimated to be
6cm long, i.e., half the circumference of the angular
region, which corresponds to 6cm away from the
pylorus along the lesser curvature of the resected spec-
imen. Also, an accessory lesion of a benign peptic ulcer
scar may be located on the anterior wall side of the
lesion, referred to as deformity of the gastric angle.

Pathology Commentary

Manfred Stolte (Germany)

The endoscopic appearance alone shows that this lesion
must be a neoplasm, and the differentiation to be made
is between adenoma and carcinoma; the irregular
borders at the margin, together with the tiny tumor
nests, tend to suggest a carcinoma.

In the biopsy material the diagnosis of neoplasia is
already quite clear at low power (Fig. 7E). Even at this
low magnification, irregular architecture with lateral
expansion of individual neoplastic tubuli can be recog-
nized. These can also be seen focally in the center of the
lesion.At higher magnification (Fig. 7F and G), the diag-
nosis of neoplasia is confirmed. In Fig. 7F, some of the
nuclei are still located at the base and are only moder-
ately hyperchromatic. The architecture of the neoplas-
tic tubuli, however, already shows irregularity. In Fig. 7G
it is clear that the differential diagnosis is between high-
grade dysplasia and carcinoma, since here we can see
obviously enlarged nuclei, prominent nucleoli, and
irregular chromatin.

This is confirmed in the endoscopic mucosectomy
specimen, in particular in Fig. 7I and J. In the low-power
view (Fig. 7H) we find a number of areas of highly irreg-
ular neoplastic architecture, and this is confirmed in Fig.
7I. Despite the fact that neither individual tumor cells
nor tumor cell nests are seen in the lamina propria, I
would diagnose neoplastic glandular infiltration of the
lamina propria.

In conclusion, this is a “borderline case” between a
noninvasive carcinoma limited to the mucosa and an
invasive intramucosal carcinoma. In my opinion, the
architecture of this neoplasia is more likely to indicate
an invasive well-differentiated carcinoma limited to the
mucosa.

In this case, again, the discrepancies in the diagnoses
of the various pathologists are considerable. The diag-
nosis of low-grade dysplasia made by three Western and

two Japanese pathologists is, with certainty, an “under-
diagnosis.” The diagnostic variability between high-
grade dysplasia, noninvasive carcinoma, and invasive
intramucosal carcinoma in this case is understandable.

Pathology Commentary

Yo Kato (Japan)

The biopsy specimen shows atypical tubular glands
rather equally distributed (with the same density of
glands) in the upper half of the mucosa (Fig. 7E). The
glands are mostly round or tubular, though slightly dis-
torted in places. The high-power view (Fig. 7G) demon-
strates that the glands are composed of intestinal-type
columnar cells with a slightly hyperchromatic slender
nucleus, and that most of the nuclei are situated along
the basement membrane. The nucleolus is not so con-
spicuous. Since a tendency of the cells to differentiate
from the bottom with a round nucleus toward the
surface with a slender nucleus exists (Fig. 7F), the diag-
nosis group III “tubular adenoma, moderate atypia”
will be given by most Japanese pathologists according
to the group classification presented by the JRSGC: the
change corresponds to what Japanese doctors have long
called “ATP (abbreviation of atypical epithelium or
atypical epithelial lesion)” or “IIa subtype (a superficial
elevated lesion to be distinguished from adenocarci-
noma of the same macroscopic type, IIa),” etc., but these
days the lesion is recommended by the World Health
Organization Tumor Classification to be called “tubular
adenoma.”

The EMR specimen demonstrates a similar pattern as
in the biopsy specimen (Fig. 7H). The dilated glands
found occasionally in the deeper part of the biopsy spec-
imen (Fig. 7E) exist frequently in the lower half of the
mucosa or beneath the atypical lesion (Fig. 7H), which
is a finding rather common for “ATP” or tubular
adenoma. The high-power view of a part of the lesion
indicates glands with an equal-shaped and -sized slightly
swollen nucleus. Compared with the biopsy specimen
(Fig. 7F), the tendency of cell differentiation is not clear
in the EMR specimen (Fig. 7I), but a faint tendency still
seems to be kept in the right half of the picture as the
cell nucleus becomes rather slender, with the cells
reaching the surface of the lesion. Ischemic change, sug-
gested by fibromuscular proliferation in the lamina
propria mucosae, may modify the pattern typical for
adenoma.
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Case 8, IIa

Fig. 8. A Antrum, lesser curvature. B Close-up view. C Same
site after spraying indigo carmine
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Case Description

A man, aged 59 years, with a history of hypertension,
complained of dull epigastric pain for a week and
underwent an upper GI endoscopic examination. A
hyperplastic polyp of 9mm in diameter was found at the
greater curvature of the antrum. After polypectomy, a
follow-up endoscopic examination revealed a lesion of
about 3mm in diameter at the lesser curvature of the
antrum. It was biopsied. On follow-up endoscopic and
histological examinations, no neoplastic changes could
be observed.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

A man of 59 years complaining of dull epigastric pain
would not have been referred for endoscopy if his symp-
toms had been present for only a week. Had the pain
persisted then he would have been referred and the 9
mm polyp would have been identified on the greater
curve of the antrum. Biopsies would probably have
been taken from it and it would have shown it to be a
hyperplastic polyp. Under these circumstances it is
unlikely that a further procedure would have been
undertaken because hyperplastic polyps are not
regarded as a pre-malignant condition in the West.

Had a follow-up endoscopic examination been under-
taken the interest would again have focused on the
polyp, however the lesion on the lesser curve of the
antrum might have been identified.

Endoscopic Appearances

The endoscopic appearance of the lesion on the lesser
curve is smooth, oval and flat, it is set in atrophic mucosa,
but does not appear sinister in appearance. Biopsies
would have been taken from it and this probably would
have shown evidence of low-grade dysplasia.

Management

The presence of low-grade dysplasia in a biopsy taken
from the stomach would have caused some concern.
The histology would have been reviewed with the
histopathologist in a joint meeting. If the histologist
confirmed the appearances to be low-grade dysplasia a
further endoscopy would have been undertaken with
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multiple biopsies from the area in order to be certain
that areas of high-grade dysplasia were not present.
Further management would then have been undertaken
depending upon what the new biopsies had revealed.

Summary

The lesion in the antrum would have probably been iden-
tified and biopsied. A further endoscopy would have
been taken with a view to performing multiple biopsies.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

A tiny, elevated lesion is located on the lesser curvature
of the antrum (Fig. 8A). A close-up view under con-
ventional endoscopy (Fig. 8B) reveals that the lesion is
whitish and round-shaped without any erosive changes
on the surface, which shows a similar structural pattern
to that of the boiled-rice appearance of metaplastic
mucosa. In other words, it is shown as an enlarged meta-
plastic granule.

A dye-spraying picture (Fig. 8C) reveals the discol-
ored and lustrous surface of the lesion which is distin-
guishable from the surrounding mucosa, indicating that
the lesion should be neoplastic. Since it is small and does
not involve an eroded component, it can be diagnosed
as benign adenoma.

Such a tiny, elevated lesion is occasionally removed
only by conventional biopsy.

Pathology Commentary

Manfred Stole (Germany)

This superficial elevated lesion measuring only 3mm in
diameter was only biopsied. Already in the low-power
view (Fig. 8D) the histological work-up reveals a neo-
plastic lesion and no regenerative changes. The neopla-
sia is restricted to the upper part of the mucosa. At the
margin of the lesion extensive intestinal metaplasia is
seen, and in the center there are numerous densely
packed neoplastic glands. The normal basic structure of
the mucosa is no longer intact. At the highest magnifi-
cation (Fig. 8F), however, only small irregularities in the
position of the nuclei, and only moderate hyperchro-
masia with no prominent nucleoli, can be made out.

In conclusion, the differential diagnosis here is
between high-grade dysplasia, suspected adenocarci-
noma, noninvasive carcinoma, and invasive carcinoma.1See footnote on p. 4.
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Fig. 8. D Biopsy specimen of antral lesion at lesser curvature. E Detail of D. F Detail of E



On the basis of the architecture of the neoplasia, I
would diagnose a lesion that is suspicious for carcinoma
and recommend endoscopic mucosectomy.

Here, again, there is considerable variability in 
the diagnoses of the pathologists. The diagnosis of
regenerative changes made by three Western patholo-
gists is certainly incorrect, and I consider the diagnosis
of low-grade dysplasia established by most Western
pathologists in the biopsy material to be an 
“underdiagnosis.”

Pathology Commentary

Yo Kato (Japan)

Only the biopsy specimen is available, showing prolif-
eration of atypical round tubular glands on the surface
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of the mucosa (Fig. 8A, center to left). The glands are
uniformly round, consisting of slightly vesicular or
rather mucinous columnar cells with a uniformly oval to
round small nucleus. Further, the nucleus is located
along the basement membrane and the tendency of the
cell to differentiate from the bottom to the surface of
the lesion is, though mild, apparent (Fig. 8E,F). Slight
stratification of the nucleus as shown in Fig. 8F is due to
cutting. The nature of the epithelium is more or less of
the intestinal type, or perhaps of the intermediate type
between gastric and intestinal types.

From the above findings, the lesion is interpreted as
tubular adenoma, mild atypia, based on the Japanese
viewpoint, corresponding to low-grade dysplasia/neo-
plasia by the Vienna classification.
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Case 9, IIa

Fig. 9. A Corpus, lesser curvature and anterior wall. B Same site, U-turn view. C Same site after spraying indigo carmine. D
Same site. E Biopsy specimen. F Endoscopically resected specimen
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Case Description

A woman, aged 67 years, with a history of cholelithiasis
and hypertension, had undergone upper GI endoscopic
examinations for recurrent epigastric pain 2 years and 1
year previously. At a follow-up examination, a lesion of
about 7mm in diameter was found at the anterior wall
side of the lesser curvature of the corpus (Fig. 9A–D).
After endoscopic ultrasonographic examination, endo-
scopic resection was performed. On follow-up, 9 months
later, mucosal irregularities were found at the posterior
wall side of the angulus. Carcinoma was diagnosed from
biopsies. Two months thereafter a subtotal gastrectomy
was performed; histologically, mucosal carcinoma at the
angulus and an ulcer scar without neoplastic changes in
the corpus were confirmed.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

This patient had undergone upper digestive endoscopy
for recurrent epigastric pain. It is unclear why a follow-
up examination was performed. It is not usual in the
West to undertake a second endoscopy if the first one
is negative. In this particular case, however, a 7-mm
lesion on the lesser curve of the corpus was found at
follow-up examination. Lesions of this size in the corpus
would not normally lead to concern with an endoscopist
because fundal polyps are common. A biopsy may or
may not have been undertaken and if this showed a
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simple fundal polyp, no further procedure would be
done. In this case, however, endoscopic ultrasonography
was performed and resection undertaken.

Endoscopic Appearance

Figure 9A, showing the lesser curvature of the corpus,
is difficult to interpret. There is some irregularity of the
mucosa, but there is no change in color and the lesion
is close to the mucosal folds. I think this lesion would
have been overlooked by a Western endoscopist. On the
other hand Fig. 9B, which is the retroverted view, shows
a definite polyp and one that would have been identi-
fied and would have been biopsied.The retrograde view
also shows considerable gastric mucosal inflammation.
It is interesting in these cases that the degree of inflam-
matory change in the stomach of Japanese patients is
considerably more obvious than that seen in most of our
patients in the West.

Histopathology and Management

The biopsies are agreed by most pathologists to show,
at the very least, high-grade dysplasia. This, taken in
conjunction with the polypoid nature of the lesion,
would have led to further endoscopies and if these con-
tinued to show abnormality, the patient would have
been referred to surgery and gastric resection would
have been undertaken.

Summary

It is unlikely that this patient would have been referred
for a second or third endoscopy; however, had that 
been done it is likely that the lesion would have been
identified and biopsies taken. This would have led to 
resection.

Table 9. Gastric lesion 9

1See footnote on p. 4.
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Fig. 9. G Detail of E (biopsy). H Detail of G. I Detail of F (resected specimen). J Detail of F



Endoscopy Commentary

Shigeaki Yoshida (Japan)

A superficial elevated lesion is located in the anterior
wall of the upper gastric body near the mucous lake
(Fig. 9A). In close-up view (Fig. 9B), it shows a hemi-
spherical appearance with a smooth surface. The color
of the lesion is nonspecific and the size is estimated to
be around 5–7mm (less than 10mm) by referring to the
width of folds in the gastric body.

Dye-spraying endoscopy reveals its nonspecific
changes on the surface (Fig. 9C), with no eroded com-
ponent (Fig. 9D), though these pictures show only the
anal side of the lesion.

It appears that the lesion is actually larger than that
of Case 8 but is still small, at less than 1cm. In addition,
the lesion shows only a nonspecific surface pattern. This
may indicate that it can be a benign lesion such as
gastric adenoma or hyperplastic polyp. The final endo-
scopic diagnosis, therefore, is “an elevated lesion
showing no definite findings suggesting malignancy.”

Endoscopic mucosal resection is indicated to make a
definite diagnosis if the biopsy specimens reveal neo-
plastic findings histologically, because we have encoun-
tered IIa type early cancer showing a nonspecific
surface pattern endoscopically, though the actual
number of such lesions is very limited.

Pathology Commentary

Manfred Stole (Germany)

In this 7-mm large broad-based polypoid lesion, the dif-
ferential diagnosis of the endoscopic findings is between
an adenoma and a very small type IIa early gastric car-
cinoma. Already in the biopsy specimen (Fig. 9E), the
diagnosis of glandular neoplasia is quite clear even 
at low magnification. The architecture of a tubular
adenoma is absent. Already at low power, several foci
showing a highly irregular neoplastic tubular structure
with densely packed, irregularly branched tubuli can be
seen. At higher magnification (Fig. 9G and H) the cri-
teria of high-grade intra-epithelial neoplasia or a non-
invasive carcinoma are met. The nuclei of the tumor
cells manifest an irregular arrangement, and they all
contain prominent nucleoli.
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In the two views showing details of the endoscopic
mucosectomy specimen, lateral budding of the tubuli
and a number of tiny neoplastic tubuli showing an irreg-
ular arrangement are also visible.

In conclusion, I would diagnose the above-mentioned
features to be those of a well-differentiated 
adenocarcinoma.

In this borderline case, too, the variability of the diag-
noses established by the various pathologists is under-
standable. Most of the Western pathologists diagnosed
high-grade dysplasia, most Japanese pathologists a non-
invasive carcinoma. On the basis of the above criteria,
however, seven Western pathologists and four Japanese
pathologists go on to diagnose an intramucosal 
carcinoma.

Pathology Commentary

Yo Kato (Japan)

The biopsy specimen is filled with slightly distorted
atypical tubular glands having a somewhat papillary
configuration on the surface (Fig. 9E). There is no
evident pattern of invasion, The high-power views (Fig.
9G,H) show several round to oval or triangular glands
composed of eosinophilic columnar cells, intestinal type,
with a round to oval swollen nucleus with a prominent
nucleolus. The nuclei in each gland are often detached
from the basement membrane side, giving a pattern of
nuclear stratification.

The EMR specimen indicates a slightly elevated
lesion as shown in Fig. 9F. Similarly to the biopsy spec-
imen, the lesion consists of irregular-shaped round or
tubular glands with a trend of papillary configuration at
the surface. The eosinophilic cells forming atypical
glands are in general cuboidal, equipped with a swollen
round nucleus mostly at the basement membrane side.
However, the nucleus is often shifted toward the
luminal side particularly in the surface papillary area of
the lesion (Fig. 9I). Several glands shown in the lower
half of the figure are non-neoplastic ones in a hyper-
plastic or regenerative process. The atypical glands
shown in Fig. 9J include small glands in several places,
thus the lesion is suggested to be an invasive one. My
final diagnosis is well-differentiated tubular adenocar-
cinoma, invasive, which corresponds to intramucosal
carcinoma by the Vienna classification.
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Case 10, IIa

Table 10. Gastric lesion 10

Fig. 10. A Antrum, lesser curvature. B Same site after spraying indigo carmine. C Antrum, lesser curvature, 4 months later. D
Same site (4 months later) after spraying indigo carmine
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Case Description

A woman, aged 80 years, with pulmonary emphysema,
complained of epigastric discomfort and underwent an
upper GI endoscopic examination. A lesion was found
at the lesser curvature of the antrum near the pylorus.
Adenoma was diagnosed from a biopsy and it was fol-
lowed up. Four months later the lesion had changed in
shape and was about 14mm in diameter. It was biopsied
once more.Two months thereafter it was endoscopically
resected. The resection margins were tumor-free.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

This 80-year-old woman with pulmonary emphysema
would have undergone endoscopy in the West had she
been complaining of epigastric discomfort if signifi-
cantly distressful. Had an endoscopy been performed,
the endoscopist would have reported the antrum of the
stomach as being congested and erythematous. Just
above the pylorus there is an area of irregularity, a
somewhat protuberant area that would have invited
biopsy. Indigo carmine is unlikely to have been used, but
had it been, I do not believe it would have influenced
the decision taken to biopsy the lesion.

Management

Most diagnoses of the biopsy are highly suspicious of
invasive cancer. Subject to the woman’s fitness for an
operation she would have been referred for gastric
resection. Had it been felt that she would not have tol-
erated the procedure, it is possible that a more conser-
vative approach would have been adopted, perhaps
involving long-term surveillance, endoscopic mucosal
resection (if a suitable tertiary referral center with this
expertise was at hand), or Argon plasma coagulation.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

A tiny, elevated lesion accompanied with a spotty
erosion on the surface is located on the lesser curvature 
of the antrum near the pyloric ring (Fig. 10A). A dye-
spraying picture (Fig. 10B) reveals that the erosive
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change pointed out on conventional endoscopy is actu-
ally a shallow central depression having an irregular
margin, which is highly suggestive of malignancy, despite
the nonspecific appearance of the elevated component.

In Fig. 10C the lesion is obviously enlarged compared
with that shown in Fig.10A.The central depression is also
enlarged and includes a whitish exudate particularly on
its oral side, indicating that erosive changes have become
deeper than before. The margin of the depression is
slightly irregular,particularly on the anterior wall side.

A dye-spraying picture (Fig. 10D) clearly demon-
strates that the depressed area has certainly changed to
become deeper and more enlarged than before, and
shows the distinctly irregular margin of the depression,
enforcing the definite endoscopic diagnosis of epithelial
malignancy.

The first question is whether the cancerous invasion
is limited within the depressed area or includes an ele-
vated component beyond the depression. In this
respect, the greater part of the elevated component is
still fundamentally nonspecific even in a dye-spraying
picture (Fig. 10D), indicating that the former is more
likely than the latter. On precise observation, however,
the lustrous appearance of the nodular formation on the
posterior wall side of the lesion may suggest a neoplas-
tic feature endoscopically, and the faint hyperemic
appearance on its surface may also suggest that the
lesion is cancerous rather than adenomatous.

The second question is whether the lesion should be
classified into the IIa or IIa+IIc type. Definite macro-
scopic typing is difficult using only the two pictures 
presented.

Estimating the size of lesion is also difficult in this case,
because both pictures of the latest examination pre-
sented give us only a close-up view of the lesion. In spite
of this, it can be roughly estimated as 1–2cm by referring
to the size of areae gastricae shown in Fig.10D,and being
less than 2cm it may indicate a low probability of deeper
invasion,when the lesion is classified as type IIa.As to the
histological type, there is no endoscopic finding suggest-
ing undifferentiated type in this case.

Endoscopic mucosal resection is indicated for this
lesion as the first choice of treatment, since it is easily
done in cases of elevated cancer as compared with
depressed cancer.

Pathology Commentary

Manfred Stolte (Germany)

The endoscopic pictures of this superficial elevated
lesion measuring 14mm in diameter clearly reveal it to1See footnote on p. 4.
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Fig. 10. E Biopsy specimen. F Resected specimen. G Detail of F. H Detail of F



be neoplastic and not a regenerative change.The central
depression and the irregular margins seen in Fig. 10D
suggest a carcinoma rather than an adenoma.

This is confirmed in the biopsy specimen, in which 
the normal architecture of the parallel arrangement of
foveolae has been completely replaced by irregularly
structured and irregularly arranged neoplastic glands of
varying caliber showing laterally growing invasive buds,
but no evidence of individual tumor cells in the lamina
propria (Fig. 10E).

These findings are also confirmed in the endoscopic
mucosectomy specimen. Already in the low-power view
(Fig. 10F), the normal architecture of the antral mucosa
can again be seen to have been replaced by densely
packed, mainly small-caliber neoplastic glands. Low-
grade dysplasia can be excluded in the high-power view
(Fig. 10H), in which all the cytological criteria for high-
grade neoplasia are seen again. The invasive character
of this neoplasm is then clearly shown in Fig. 10G: here,
irregularly branched neoplastic tubuli invading the
lamina propria are clearly seen. A particularly impres-
sive finding in this view is the marked neoangiogenesis
in this carcinoma.

In conclusion I would diagnose, both in the biopsy
and in the endoscopic mucosectomy specimen, a 
well-differentiated invasive intramucosal tubular 
adenocarcinoma.

Here, once again, there is considerable variability in
the diagnoses of the pathologists. Most Western pathol-
ogists waver between low-grade/high-grade dysplasia
and suspected carcinoma, while most of the Japanese
pathologists and five Western pathologists favor a diag-
nosis of carcinoma.
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Pathology Commentary

Yo Kato (Japan)

The biopsy specimen shows a proliferation of medium-
sized to small round glands.The glands are, however, not
always completely round and equally distributed. In
some glands intraglandular papillary growth is seen. In
other words, pleomorphism in the shape and size of
glands exists. In addition, the constituent cuboidal cells
harbor small but hyperchromatic nuclei. The nucleolus
is, however, not conspicuous so far as the specimen as
shown in Fig. 10E is concerned. As invasive patterns are
not evident with these findings I would diagnose tubular
adenocarcinoma of well-differentiated type, noninva-
sive, for the lesion. The glands of various sizes shown in
the lower half of Fig. 10E are non-neoplastic.

The resected specimen demonstrates a lesion with
compact tubular glands (Fig. 10F). The glands are more
compact and more equal in shape and size than in the
biopsy specimen. There is, however, a part with similar
histology to Fig. 10E, where glandular pleomorphism is
more pronounced than in the biopsy specimen (Fig.
10G). Figure 10H is a high-power view of a part in the
right half of Fig. 10F. Compared with the histology of
Fig. 10G, the eosinophilic cuboidal cells are equipped
more with a swollen round nucleus with a prominent
nucleolus.
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Case 11, IIa

Fig. 11. A Corpus, greater curvature. B Same site after spraying indigo carmine. C Same site (U-turn view)

Table 11. Gastric lesion 11
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Case Description

A man, aged 67 years, with a history of recurrent gastric
ulcers and ischemic heart disease, underwent upper GI
screening by endoscopic examination. This is the same
patient as presented in Case 5. Apart from two gastric
ulcer scars, a lesion of about 15mm in diameter at the
greater curvature of the corpus and a lesion of 7mm in
diameter at the greater curvature of the antrum were
found and biopsied. Four months later, endoscopic
ultrasonographic examination and endoscopic resection
of both lesions were performed. The resection margins
were not free of tumor. Subtotal gastrectomy with
lymph node resection was performed 3 months later, but
in the surgical specimen no neoplastic changes could be
detected.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

This 67-year-old patient who had had previous gastric
ulcers might have undergone further endoscopies in the
West had he been complaining of symptoms. In the
West, however, the usual approach with gastric ulcer is
for the patient to be re-endoscoped following Heli-
cobacter eradication or proton pump inhibition and at
that stage, if the ulcer has healed well and the patient is
asymptomatic, further tests are not undertaken. If the
scar appears suspicious or the ulcer is not completely
healed then further endoscopies are undertaken with
biopsy until the lesion is satisfactory healed. Provided
that there are no further symptoms, it is unlikely that 
a patient with gastric ulcer would undergo further
endoscopy in the West. In this case, therefore, it is not
clear whether a further endoscopy would have been
undertaken.

Endoscopic Appearance

Had the patient been submitted to further endoscopy,
the endoscopist would have reported the corpus of the
stomach as showing some erythema and irregularity
compatible with previous gastric ulceration. It is
unlikely that any other concerns would have been
expressed. However, close examination (and to some
extent with hindsight) shows an irregular area. The
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mucosa is heaped up with some depression in the
center. The appearance is therefore suspicious; dye
spray accentuates the abnormality and if undertaken
(unlikely), would have caused greater concern. Had this
abnormality been identified by the endoscopist, biopsies
would have been taken.

Management

The pathological diagnosis here was clearly in favor of
a neoplastic lesion which in turn would have led to
further biopsies and referral for a surgical opinion.

Summary

It is unlikely that this patient would have been referred
for further endoscopy in the West if he was not com-
plaining of gastric symptoms. Had it been done, it is 
possible that the lesion in the corpus would have 
been overlooked. Had it been identified biopsies would
have been taken, and this would have led to a gastric
resection.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

Several folds are converging toward the greater curva-
ture of the middle gastric body where gastric wall defor-
mity exists, indicating the presence of an ulcer scar in
this area. On the posterior wall side of this ulcer scar, a
slightly elevated lesion with a shallow central depres-
sion is detectable on conventional endoscopy (Fig.
11A). The margin of the lesion appears to be irregular,
but the details cannot be discussed from this picture.

Dye-spraying pictures (Fig. 11B and C) clearly reveal
the irregular margin of the lesion. An endoscopic diag-
nosis of cancer is easily made.These pictures also reveal
that there is no suggestive finding of deeper invasion in
both the depressed area and the surrounding mucosa.

The size of the lesion is estimated to be around 10–
15mm by referring to the width of a prominent fold on 
the greater curvature. Estimation of the histological
type is difficult to make in this case, because the pictures
presented are all poorly informative. No combination
with the converging folds indicates that the cancerous
lesion does not involve histological ulceration [ul(-)
cancer].

Endoscopic mucosal resection is indicated for this
lesion, though it is located in a difficult area for endo-
scopic manipulation.1See footnote on p. 4.
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Fig. 11. D Biopsy specimen. E Detail of D. F Other biopsy specimen of the same lesion
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Pathology Commentary

Manfred Stolte (Germany)

In this case, the endoscopic appearance alone indicates,
with a high level of probability, a neoplastic lesion of the
early gastric carcinoma type (irregular border, central
depression). It is all the more surprising then to find, in
one of the biopsies from this lesion, merely a parallel
arrangement of mostly vertical neoplastic tubular
glands, in the low-power view. Under higher magnifica-
tion (Fig. 11E), it becomes clear that the lesion is at 
least a high-grade intraepithelial neoplasia, since the
rounded nuclei are arranged in mildly irregular fashion,
and show mildly irregular chromatin content and, occa-
sionally, prominent nucleoli.

In the second biopsy from this area (Fig. 11F),
neoplastic tubuli are found in several foci that are so
irregular that we can no longer diagnose the lesion 
as intraepithelial neoplasia. Incipient neoplastic buds
invading the lateral lamina propria are also seen.

The low-power view of the endoscopic mucosectomy
specimen (Fig. 11G) already shows that the neoplasia is
limited to the mucosa. Under higher magnification (Fig.
11H) we can clearly see, in addition to the parallel
arrangement of neoplastic tubuli perpendicular to the
surface, other neoplastic formations in the lamina
propria of variable caliber that are not part of the
normal architecture of the gastric mucosa and must
therefore be interpreted as invasive.

In conclusion, I would interpret the biopsy of this case
as at least high-grade dysplasia or suspicious for well-
differentiated adenocarcinoma, and in the endoscopic
mucosectomy specimen I would then diagnose an 
invasive well-differentiated intramucosal tubular 
adenocarcinoma.

In this difficult-to-diagnose borderline case, the vari-
ation in the diagnoses established by the pathologists is
again considerable. Once more, the majority of Western

pathologists are of the opinion that the lesion is only an
intraepithelial neoplasia (dysplasia), while most Japan-
ese pathologists diagnose a noninvasive carcinoma. The
five Western pathologists, who adopt the Japanese view-
point, revised their biopsy-based dysplasia diagnosis to
carcinoma on the basis of the mucosectomy specimen.

Pathology Commentary

Yo Kato (Japan)

The biopsy specimen with a central defect discloses 
proliferation of straight or round tubular glands, in the
upper half of the mucosa (Fig. 11D). The glands consist
of eosinophilic cuboidal cells with a swollen round
nucleus, with a conspicuous nucleolus (Fig. 11E). There
is no evidence of invasion. The other biopsy specimen
shows basically the same histology as that in Fig. 11D,
but irregular-shaped glands are more prominent. The
lower half of the mucosa is composed of mixed meta-
plastic and nonmetaplastic glands, often dilated, in Fig.
11D and of solely metaplastic glands in Fig. 11F. From
these findings I would diagnose the lesion as tubular
adenocarcinoma, very well-differentiated, noninvasive.

The EMR specimen shows the lesion is limited to the
mucosa (Fig. 11G). The high-power view of a part in the
upper section is shown in Fig. 11H. Slightly distorted
tubular glands consist of eosinophilic cuboidal cells with
a hyperchromatic oval nucleus. The nucleus is irregular
in position and enlarged, particularly in the upper part
of the glands: loss of cellular differentiation from the
bottom to the top of the glands and nuclear pleomor-
phism are prominent. Invasion is, however, not clear.
Small glands found in the right middle part of Fig. 11I
are due to cutting, not a pattern of invasion. Thus, I
interpret the case as well-differentiated tubular carci-
noma, noninvasive, i.e., the same diagnosis as for the
biopsy specimens.
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Case 12, IIa+IIc-like

Fig. 12. A Corpus (distal), greater curvature. B Corpus (proximal to A), anterior wall. C Corpus (distal), greater curvature, 1
month later. D Same site after spraying indigo carmine

60



Case Description

A man, aged 49 years, with a history of gastric ulcera-
tion and major depression, complained of dysphagia 
for a month and underwent an upper GI endoscopic
examination. Several lesions of 5–10mm in diameter
were found in the corpus and biopsied (Fig. 12A,B). At
follow-up endoscopy 1 month later, the most distal
lesion at the greater curvature of the corpus (Fig. 12C,
D) was endoscopically resected and a proton pump
inhibitor was prescribed. Four weeks thereafter
endoscopy was repeated, but no lesions were seen.

Endoscopy Commentary

Anthony T.R. Axon (UK)1

History

This 49-year-old man who was complaining of dyspha-
gia for a month would undoubtedly have been sub-
mitted to upper digestive endoscopy in the West.

Endoscopic Appearance

It is unclear exactly what lesions were identified in the
corpus, but if they had attracted suspicion it is probable
that the endoscopy would have been repeated.

To the Western endoscopist the lesion shown in Fig.
12A would be highly suspicious if identified because
although it is a small lesion, it is heaped up and is ulcer-
ated in its center. It would have been biopsied. Similarly,
the lesion in Fig. 12B also has a suspicious appearance.
It is difficult to assess which of these lesions would have
been found in a Western endoscopy unit. Those on the
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greater curve of the corpus could be missed if insuffi-
cient inflation had been used.

Histology and Management

The lesion shown in Fig. 12A reported as showing
cancer would have raised considerable concern in the
West. It is possible that re-endoscopy would have been
undertaken, but more likely that the appearance and
the pathology report would have been sufficient to
warrant surgical intervention. Had the endoscopy been
undertaken again a month later, as was the case in
Japan, the lesion demonstrated in Fig. 12C and D would
continue to cause concern. As these lesions endoscopi-
cally appear both to be protuberant rather than flat or
depressed, they would most likely have been called
either I or IIa.

Summary

This patient certainly would have been endoscoped.
It is probable that in the West the lesions would have
been found, biopsies would have confirmed potential
malignancy, and total gastrectomy would have been
undertaken.

Endoscopy Commentary

Shigeaki Yoshida (Japan)

Multiple depressed lesions surrounded by fold-like ele-
vations are located on the greater curvature of the
gastric body. The distal lesion (Fig. 12A) shows a well-
demarcated depression surrounded by an annular-form

Table 12. Gastric lesion 12

1See footnote on p. 4.
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Fig. 12. E,F Details of biopsy specimen. G Biopsy specimen of the lesion shown in Fig. 12A. H Detail of resected specimen



elevation. Deepness of the depression and nodularity in
the annular elevation suggest malignancy. In contrast, a
fresh hyperemic appearance in the depressed area may
indicate benign inflammatory changes.

Another lesion is located in the anterior wall near the
greater curvature of the gastric body (Fig. 12B). It also
shows a depression surrounded by an annular-form ele-
vation. Nevertheless, the depressed area covered with
whitish exudate is shallow and has a regular margin. In
addition, the elevated component is flat and fold-like.
These features indicate a benign ulcerative or erosive
change with swelling of surrounding mucosa, due to
edema or small round cell infiltration accompanying
inflammation.

A picture of the distal lesion taken at follow-up exam-
ination (Fig. 12C) demonstrates that the depressed
component has become shallower than before and
shows peptic ulcerative features such as hyperemic
mucosa covered with a whitish exudate. In addition, the
elevated component has changed its appearance from
being nodular to fold-like. A dye-spraying picture (Fig.
12D) backs up these findings and reveals no definite
irregularities at the margin of depression, indicating that
this lesion is benign ulcerative rather than cancerous.

Apart from the endoscopic appearance in detail, a
multiplicity of similar lesions generally is not a sugges-
tive finding of cancerous but of benign peptic or 
lymphomatous lesions. From this point of view, the pos-
sibility of malignant lymphoma cannot be excluded.1

Nevertheless, there are no destructive findings such as
superficial erosive change or a discolored area else-
where in the gastric mucosa, indicating a very low prob-
ability of lymphoma.

In conclusion, the two lesions presented in Case 12
should be diagnosed as benign nonspecific erosive or
ulcerative.

Reference

1. Yoshida S, Yamaguchi H, Mitsushima T (1988) The early
stages of primary malignant lymphoma of the stomach; its
diagnosis by radiography and endoscopy. In: Maruyama M,
Kimura K (eds) Review of clinical research in gastroen-
terology. Igakushoin, Tokyo, pp 69–81

Pathology Commentary

Manfred Stolte (Germany)

The endoscopic appearance of several lesions of 5–
10mm in diameter in the corpus initially mitigates
against neoplasia. In the presence of several such ele-

2. Early Cancer of the Stomach (Case 12, IIa+IIc-like) 63

vated lesions with central erosion, the pathologist must
always consider the differential diagnosis of healing
erosions, mainly induced by nonsteroidal anti-inflam-
matory drugs + aspirin (NSAID/ASA). Although such
erosions are usually located in the antrum, they may
also occur in the corpus. In this latter case, the patholo-
gist must also give thought to the differential diagnosis
of lymphocytic gastritis of the gastritis varioloformis
type.

In the forceps biopsy material, on the basis of the
findings shown in Fig. 12E, an adenocarcinoma might
also be suspected. Since, however, most of the cells 
show dense hyperchromatic nuclei, I would diagnose
this slide as indefinite and would, at most, suspect 
carcinoma.

In Fig. 12F we again find areas with compact, hyper-
chromatic nuclei with infranuclear vacuoles. This would
suggest NSAID/ASA-induced regenerative changes
rather than carcinoma. Unfortunately, the center of the
lesion was not included in the biopsy specimen, so that
the type of necrosis in the center of the lesion could not
be determined with any degree of certainty. In Fig. 12H,
under higher magnification, we again have indefinite
findings with a number of the cell nuclei showing promi-
nent nucleoli.

In this case, and on the basis of the histological
changes in the biopsy material, I would initially have
recommended discontinuation of NSAID/ASA med-
ication followed by proton-pump inhibitor therapy and
then endoscopy/biopsy follow-up.

However, this lesion was in fact treated with endo-
scopic mucosectomy. In the mucosectomy specimen, the
histological findings in the low-power view (Fig. 12I)
were more suggestive of regenerative changes than of
carcinoma, since the architectural irregularities typical
of carcinoma of the mucosa cannot be found. In addi-
tion, the homogeneous eosinophilic necrosis in the
region of the surface erosion is more likely to indicate
an NSAID/ASA-induced lesion than a carcinoma. This
also applies to Fig. 12J. In Fig. 12K, however, we again
see cell nuclei with irregular chromatin and prominent
nucleoli. This renders the diagnosis of regenerative
changes uncertain again. If, however, we then consider
the perinuclear vacuoles, the findings do indeed suggest
regenerative changes rather than a carcinoma.

In conclusion, on the basis of the biopsy material I
would have diagnosed this case as indefinite, and tended
to favor an NSAID/ASA-induced lesion, recommend-
ing merely endoscopy/biopsy follow-up after appropri-
ate treatment. In the endoscopic mucosectomy
specimen, the histological architectural changes typi-
cal of neoplasia are absent. Signs of an NSAID/
ASA-induced erosion with corresponding regenerative
changes predominate.
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The evaluation of the histological diagnoses shows
that such cases represent a pitfall for the overdiagnosis
of carcinoma. A positive aspect of this evaluation,
however, is the fact that most pathologists diagnosed
only regenerative changes in the endoscopic mucosec-
tomy specimen.

Pathology Commentary

Yo Kato (Japan)

The biopsy specimen is a severely inflamed two-folded
mucosa covered by hemorrhages and exudates, con-
taining basophilic straight or round tubular glands on
both sides of the specimen (Fig. 12G). The basic struc-
ture of the mucosa in terms of gland distribution and
shape is preserved. Figure 12F is a magnification of the
center of Fig. 12G, showing the deeper parts of the
mucosa, consisting of degenerative or atrophic fundic
glands. The slightly dilated deformed glands and occa-
sional intraglandular epithelial infolding in the lower
half of the figure are due to inflammation and biopsy
procedure. The stroma is obliterated by a fibrinous or
fibrous substance with dilated capillaries and inflamma-
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tory cells. The high-power view (Fig. 12E) indicates
basophilic, rather dilated or small atrophied glands, with
hyperchromatic nuclei. The nucleus, however, is round
and basally situated along the basement membrane in a
normal-looking gland in the upper part of the figure.
Next to this gland, a severely atrophied gland comprised
of thin epithelium is present. Since the fibrosis is
remarkable in the stroma and some polymorphonuclear
exudate is recognized in a small tissue over the mucosa
(Fig. 12E, left), the deformity in gland structure is con-
sidered to be due to severe inflammation. Thus, I would
diagnose the lesion as regenerative or degenerative
change due to inflammation.

In the resected specimen (Fig. 12I), the mucosa is
covered by thick inflammatory exudate and the glands
appear, in general, basophilic. The glands are, however,
regularly distributed, with slightly distended ones in
several places (Fig. 12J,K). Although inflammatory cell
infiltration in the stroma is strong enough to involve the
glandular epithelium, the basic structure of the mucosa
is preserved. The nucleus is slightly swollen, but round
and regular in size, within a reactive change. Helicobac-
ter pylori infection is clear on the surface of or between
the foveolar epithelia, or inside a gland, as shown in Fig.
12H.As a whole, the lesion is concluded to be an inflam-
matory change caused by H. pylori infection.
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Fig. 13. A Descending colon. B Close-up view. C Same site after spraying indigo carmine. D Detail of C. E Detail of C
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Case Description

A woman, aged 54 years, with a history of gastric ulcer
and endometriosis, had no recent abdominal symptoms,
but because a fecal occult blood test had turned out to
be positive she underwent a barium enema examina-
tion, which was followed up by colonoscopy. A lesion of
about 13 mm in diameter was found in the descend-
ing colon. Endoscopic resection was performed. The
resection margins were free of tumor. On follow-up
endoscopic examinations no local recurrence was
found.

Endoscopy Commentary

Christopher B. Williams (UK)

This 13-mm lesion is of rather unusual shape, but 
endoscopically appears likely to be benign, in spite of
the slightly depressed central parts. It is ideal for 
“injection polypectomy” or EMR (endoscopic mucosal
resection). Depending on how effectively submucosal
injection (2–5cc of saline, saline/adrenaline, or other
iso- or hypertonic solution) lifts the lesion above the
mucosal surface, the endoscopist can decide whether to
snare in one or two portions; a single specimen is clearly
preferable histologically but the realities of difficult
access or other practical problems in snaring sometimes
forces compromise on the endoscopist. In the unlikely
circumstance of there being the “no-lifting sign” or if the
lesion seemed fixed or indurated, the endoscopist would
be warned to be extra careful, and to mark the site with
an India ink tattoo. Safety of the patient has to be para-
mount (over the requirements of the histopathologist),
because perforation is an ever-present possibility during
overaggressive electrosurgery. In all probability this
lesion would have been uneventfully managed in 2–3
minutes.

After snaring, retrieval of the histological specimen
would only present a problem if other polyps were also
present. Aspiration of the snared portion(s) (if possible
through the 3.7-mm channel of the colonoscope) would
fragment the specimen and cause difficulty in interpre-
tation. Ideally the Roth net, an ingenious atraumatic
nylon bag ideal for bringing one or more specimens out
of the colon; would be used for retrieval; most endo-
scopists would probably gently grasp the snared speci-
men in the snare and pull it out.
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Endoscopy Commentary

Masaki Kawahara (Japan)

The endoscopic views (Fig. 13A and B) of this lesion
show a small, superficial elevation (type IIa) with a
reddish color, polygonal shape, and with a convex
margin. The vascular network pattern (visibility of
transparent capillaries) is not visible, so the border
between the lesion and the surrounding normal mucosa
can be clearly recognized. This observation is very
important for the initial detection of superficial lesions.

No deformity or rigidity of the bowel wall is visible
around the lesion. No converging folds, twitching, or
white spots are visible. The lesion also has no stiffness
or expansiveness. Therefore, this lesion is considered to
be a mucosal lesion whose depth is limited to within the
mucosal layer. The dye-scattering pictures (Fig. 13C–E),
which are important for evaluating such superficial ele-
vated lesions, clearly demonstrate the margin of the
lesion and the character of the surface. The central area
of the lesion has an irregular surface with a smooth
convex (left part) and a small granular unevenness with
very shallow depression (right part), but no ulceration
or erosion on the surface is visible. These findings
suggest that this superficial lesion may be a mucosal
cancer (carcinoma in situ). Endoscopic treatment
(EMR: endoscopic mucosal resection) is recommended
for this lesion to check the pathology. A biopsy should
not be performed because this procedure would cause
fibrosis in the lesion, making endoscopic resection diffi-
cult by preventing the lifting of the lesion by the injec-
tion of physiologic saline during the EMR procedure.

Pathology Commentary

Jeremy R. Jass (Canada)

This lesion removed from the descending colon is small
(13mm) and slightly raised. Despite its small size, the
lesion shows high-grade cytology evidenced by nuclear
enlargement and pleomorphism, loss of nuclear polar-
ity, and nucleolar prominence (Fig. 13H and I). Archi-
tecturally the lesion is composed of simple tubules with
little branching. There are no features suggestive of
invasion of the lamina propria.

The case is interesting for several reasons. It illus-
trates a small but high-grade lesion that could be missed
endoscopically and subsequently present as an interval
cancer. The importance of such neoplasms is only just
beginning to be acknowledged in the West [1–3]. The
diagnostic opinion amongst Western pathologists is
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broader than that of Japanese pathologists with diag-
noses ranging from adenoma with low-grade dysplasia
to intramucosal carcinoma. The case is relevant to the
controversy regarding de novo carcinoma. If this is a
carcinoma as suggested by 64% of Japanese patholo-
gists, did it arise in a pre-existing adenoma? Glands to
the right of the lesion appear to be of a lower grade than
those of the center and left (Fig. 13F). These apparently
residual low-grade adenomatous elements could
account for the slightly heaped-up appearance of the
edge of the lesion (Fig. 13C). However, this would need
to be verified in more highly magnified images. The
Vienna classification [4] succeeds well in this borderline
lesion in that 84% of pathologists would place the lesion
in category 4. My own diagnosis is non-polypoid
adenoma, high-grade. Most adenomas do not progress
to cancer. Left untreated, I would expect this lesion to
progress to cancer.
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Pathology Commentary

Akinori Iwashita (Japan)

This superficial elevated lesion is structurally composed
of relatively regular and simple tubules with no or little
branching (Fig. 13F, G, and J). A large number of the
tubules consist of atypical cells with round hyperchro-

matic nuclei situated in the base of the cells, some of
which show goblet cell differentiation (Fig. 13G and J).
These features are compatible with a conventional low-
grade adenoma. However, some tubules are made up of
atypical cells that have variably sized and enlarged
nuclei with enlarged prominent nucleoli, and show a
loss of nuclear polarity and moderate pseudostratifica-
tion of nuclei (Fig. 13H and I). Such features are con-
sistent with carcinoma. There is no invasion of the
lamina propria mucosae or of the submucosa. There is
also no abrupt transition between the adenomatous
tubules consisting of moderately atypical cells and the
carcinomatous tubules consisting of severely atypical
cells.

I would diagnose this lesion as a suspected well-
differentiated adenocarcinoma in a tubular adenoma
with moderate atypia, type IIa. Generally, in cases of
carcinoma in adenoma, an abrupt transition between
the adenomatous and the carcinomatous portions can
be recognized.When this transition is not clearly visible,
most Japanese pathologists tend to diagnose the whole
lesion as either adenoma or carcinoma. However, in this
case, the nuclear features are so remarkably different
between the low-grade and high-grade areas that I
would consider this to be suspicious for a carcinoma in
an adenoma.

According to the revised Vienna classification of gas-
trointestinal epithelial neoplasia, this lesion would fall
into category 4, termed mucosal high-grade neoplasia
[1–3]. Using this classification there would be diagnos-
tic agreement among 87% of the Western and Japanese
pathologists (Table 13).
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Case 14, IIa

Fig. 14. A Rectum. B Same site after spraying indigo carmine. C Same site. D Resected specimen. E Detail of D
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Case Description

A man, aged 60 years, with a history of lung tuberculo-
sis, was symptom-free and had a screening test for fecal
occult blood. Because this was positive, he underwent
radiologic and subsequently endoscopic examination of
the lower gastrointestinal tract. A lesion of about 5 mm
in diameter was found in the rectum. Endoscopic resec-
tion was performed. The resection margins were free of
tumor. On follow-up endoscopic examinations no local
recurrence was found.

Endoscopy Commentary

Christopher B. Williams (UK)

This type of 5-mm lesion would require a minor man-
agement decision by the endoscopist—whether to
manage by “hot biopsy” (probably unwise over 4mm
diameter), by simple snaring, or by EMR.The lesion has
a configuration that most endoscopists would call
“sessile” but that a few might categorize as “slightly ele-
vated.” Although image resolution is suboptimal, visu-
ally its morphological features at first sight give mixed
messages.The scalloped margins of the lower part of the
lesion and its pale shiny surface (sculptured on dye
spray) suggest a hyperplastic nature, but the matt
surface and relative protuberance of the upper part
show that of an adenoma.

“If in doubt take it out;” I would palpate the lesion
with the closed (mini-) snare tube to check soft consis-
tency and mobility over the underlying surface (benign
and noninfiltrating), then remove it by simple electro-
surgical snaring. Submucosal injection would be 
easy, but probably an unnecessary waste of time. Such
lesions may be accompanied by several others around
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the colon, so it would be desirable to save time in
removal in order to have time to obtain an accurate
examination of the colon overall. The snared specimen
would be small enough to aspirate down the instru-
mentation/suction channel into a polyp suction trap, or
into a gauze inserted into the suction line.

Endoscopy Commentary

Masaki Kawahara (Japan)

The endoscopic pictures (Fig. 14A and B) demonstrate
a roundish-shaped small, superficial elevation (type
IIa). The color of this lesion is almost normal compared
with the surrounding colonic mucosa. This lesion shows
no stiffness, expansiveness, fold convergence, or coex-
isting white spots. The surface of the lesion is rather
smooth, with no erosion or granular pattern. The dye-
scattering picture (Fig. 14C) clarifies the margin of the
lesion, which is demonstrated by a mild elevation
around the lesion from the adjacent colonic mucosa.
The surface of the lesion has a slight unevenness, but
there are no obvious signs that this lesion is malignant.
This IIa lesion was considered to be an adenoma.

Pathology Commentary

Jeremy R. Jass (Canada)

The rectal lesion is slightly elevated and only 5mm in
diameter. As compared with Case 13, the nuclear :
cytoplasmic ratio is relatively low, nuclei are elongated
and pseudostratified, and the chromatin is condensed.
Although some nucleoli are prominent, they remain
small and there is only focal loss of nuclear polarity 

Table 14. Colorectal lesion 14
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(Fig. 14F). Architecturally, the lesion shows some glan-
dular complexity as evidenced by infolding, branching,
and budding (Fig. 14G and H).

The cytological and architectural appearances fit with
adenoma rather than carcinoma, and I would classify
the lesion as low-grade. In a three-grade system, I would
diagnose this as a nonpolypoid adenoma with moderate
dysplasia (intraepithelial neoplasia), and acknowledge
that the cytological and architectural changes were
unusually advanced for such a small lesion. The Vienna
classification is less successful for this lesion than in
Case 13, with 32%, 61%, and 6% of diagnoses being
placed within categories 3, 4, and 5, respectively [1].
Western pathologists were more likely than Japanese
pathologists to perceive Case 14 as being a lower grade
lesion than Case 13. The distributions of opinion
amongst Japanese pathologists are similar for cases 13
and 14. Amongst the Japanese pathologists it is possible
that the more pronounced architectural complexity in
Case 14 as compared with Case 13 has compensated for
the reduced cytological atypia. The architectural com-
plexity may also account for the suspected or definite
diagnosis of noninvasive carcinoma by 73% of Japanese
pathologists.
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Pathology Commentary

Akinori Iwashita (Japan)

This superficial elevated lesion is architecturally made
up of atypical glands, some of which show complex
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infolding, budding and branching (Fig. 14E, G, and H).
The neoplastic cells have rounded, markedly hyper-
chromatic nuclei and thick nuclear membranes (Fig.
14F, G, and I) and show a loss of nuclear polarity and
moderate nuclear pseudostratification (Fig. 14F and G).
These nuclear features are not compatible any more
with a conventional adenoma, although the artificial dis-
tortion of the tissue makes a proper assessment of the
cytological features somewhat difficult (Fig. 14D and E).
There are no findings suggestive of invasion into the
lamina propria mucosae or the submucosa.

From these structural and cellular appearances,
I would diagnose this lesion as suspicious for well-
differentiated adenocarcinoma, type IIa. Using the
revised Vienna classification [1–3], the diagnostic 
opinions of Western pathologists are divided between
mucosal low-grade and mucosal high-grade neoplasia,
whereas almost all Japanese pathologists would agree
this to be a mucosal high-grade neoplastic lesion, i.e.,
category 4, for which endoscopic resection is definitely
indicated (Table 14). Not only the architectural struc-
tures but also the cytological features would be
regarded as high-grade by most Japanese pathologists.
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Fig. 15. A Sigmoid colon. B Same site after spraying indigo
carmine. C Same site. D Detail of resected specimen
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Case Description

A man, aged 70 years, complaining of chronic diarrhea
underwent a colonoscopic examination. A lesion of
about 5mm in diameter was found in the sigmoid colon.
Endoscopic resection was performed.

Endoscopy Commentary

Christopher B. Williams (UK)

The slightly reddened and rough/matt surface of this 
5-mm slightly elevated lesion mark it out as an
adenoma. Lesions of this size and shape are easily
missed by endoscopists, especially if bowel preparation
is poor or examination technique is not scrupulous—
with patient position change, irrigation or aspiration,
and hand skills needed to obtain a good view. Visually
the small size, even coloration, and surface symmetry
(enhanced on dye spray) all suggest a benign nature.

For certainty of removal and ideal histology, injection
polypectomy (EMR) would be ideal, but many Western
endoscopists might manage with conventional snare
polypectomy. “Cold snaring” without electrocoagula-
tion would be an alternative option at this small size,
providing that deflation of the colon and puckering-up
of the mucosal surface allowed sufficient snare entrap-
ment. The specimen would be retrieved by aspiration.

Endoscopy Commentary

Masaki Kawahara (Japan)

The endoscopic picture (Fig. 15A) shows a very small,
reddish-colored lesion with a superficial elevation (type
IIa) or without an elevation (type IIb). The vascular
network pattern is disturbed in the lesion, enabling the
small lesion to be recognized. The dye-scattering pic-
tures (Fig. 15B and C) show that the lesion has an irreg-
ular shape with a clear sphere and an amorphous
surface. No signs of deep invasion into the submucosal
layer, such as ulceration, stiffness, or expansiveness, are
present.Therefore, this lesion is thought to be a mucosal
lesion and may be a mucosal cancer because of its 
irregular surface. Endoscopic removal of this lesion is
recommended.
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Pathology Commentary

Jeremy R. Jass (Canada)

This sigmoid colon lesion is a small (5mm), superficial
elevated adenoma. The nuclei are small and basal, but
tend to be ovoid with some nucleolar prominence and
hyperchromatism (Fig. 15G). The glands are simple
tubular structures (Fig. 15D and F). The lack of archi-
tectural complexity may explain why most Japanese and
Western pathologists agree on the diagnosis of adenoma
as opposed to carcinoma in this case but not in Case 14.

The main disagreement is on the grade of the lesion.
This means that the distribution of diagnoses according
to the Vienna classification is 55%, 42%, and 3% for
categories 3, 4, and 5, respectively [1]. This is a surpris-
ingly poor agreement and illustrates the subjectivity of
grading benign lesions on morphological grounds. The
split on grade is similar for Japanese and Western
pathologists. This indicates that the different diagnostic
approaches by the Japanese and the Western patholo-
gists relate more to labeling lesions as cancer and non-
cancer and less to the grading of adenoma. Better
systems for grading are now required, though the ben-
efits will be more for research than clinical manage-
ment. In the future, grading on the basis of cytology,
architecture, and differentiation needs to be correlated
with genetic alterations and related to different tumori-
genic pathways. Cytological grade is likely to vary
according to whether neoplasms develop in a back-
ground of DNA or chromosomal instability [2]. A
grading system that assesses only a single pathway of
tumorigenesis is not realistic.

It is notable that a few diagnoses of intramucosal car-
cinoma have been attached to cases 13, 14, and 15. In
each case, this diagnosis was by one or more Western
pathologists and not Japanese pathologists. This diag-
nosis is clearly at variance with both Western and 
Japanese consensus and shows that more aggressive
diagnoses are not necessarily limited to Japanese
pathologists.
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Pathology Commentary

Akinori Iwashita (Japan)

This superficial elevated lesion is architecturally com-
posed of slightly crowded and regularly arranged simple
tubular glands. Cytologically, the neoplastic cells have
basally oriented spindle shaped nuclei, and show very
mild or no pseudostratification of the nuclei (Fig. 15D,
F, and G). However, the cells in the proliferative zones
have ovoid nuclei with some nucleolar prominence and
hyperchromatism (see the cells in the center of the
upper half of Fig. 15G). In general, one should not diag-
nose high-grade neoplasia on the basis of the nuclear
features of cells in the proliferative zones. No evidence
of invasion of the lamina propria mucosae is found in
this lesion.

My diagnosis is tubular adenoma with mild to mod-
erate atypia, i.e., low-grade adenoma, type IIa, or
mucosal low-grade neoplasia according to the revised
Vienna classification [1–3].
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Case Description

A woman, aged 65 years, had undergone a curative left-
sided colectomy for an early carcinoma in the descend-
ing colon without lymph node metastases. Since then
she had been symptom-free. On follow-up colonoscopic
examination three years later, a lesion of about 11 mm
in diameter was found in the ascending colon. Endo-
scopic resection was performed. The resection margins
were free of tumor. Several months later, a partial colec-
tomy with lymph node dissection was performed.

Endoscopy Commentary

Christopher B. Williams (UK)

The reddened color and slightly depressed center of this
11-mm lesion suggest an aggressive nature; however, the
apparently even surface on dye spray make it relatively
unlikely that invasive malignancy will be found. If 
endoscopic ultrasound facilities were available the
endoscopist could prove the point with an ultrasound
miniprobe; most would simply ensure complete removal
by submucosal injection (watch for “no-lifting sign”
during injection) before conventional snaring—also
destroying the adjoining 1-mm satellite lesion. If there
was doubt about adequate snaring, the snare tip could
be used (gently) for additional basal or marginal elec-
trocoagulation, but argon plasma coagulation would be
preferable in view of the hazards of full-thickness
damage in the thin proximal colon.

For certainty of location on subsequent follow-up,
especially as the lesion is in the proximal colon, it would
be desirable to leave one or more adjacent 1-cc India
ink tattoos. In the (unlikely) event of histological 
evidence of malignancy the endoscopist would have
nothing further to contribute, so localization for the
surgeon or laparoscopist has relevance and tattooing
takes only 2–3 minutes to achieve.

Endoscopy Commentary

Masaki Kawahara (Japan)

The endoscopic picture (Fig. 16A) reveals an irregular
depression with a marginal slight elevation (type
IIc+IIa). The depressed part of the lesion is reddish in
color. Moreover, the marginal elevation has the same
color as the surrounding colonic mucosa. The dye-
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scattering pictures (Fig. 16B and C) show that the
margin of the depression exhibits so-called dendritic
changes or a zig-zag pattern. These dendritic changes in
the margin consist of an intricate pattern of normal
glands and neoplastic glands. The horizontal progres-
sion of early superficial colon cancer is considered to
show heterogeneity in expansion during the initial stage
of development, leading to an asteroid pattern at the
tumor front and an elevated margin.

The central depression (IIc) has an irregular granular
surface but does not exhibit erosion or ulceration. The
lesion as a whole is superficial and does not exhibit fold
convergence or stiffness. The bowel wall shows no rigid-
ity either. The marginal dendritic pattern indicates that
the development of this lesion was basically expansive.
Although such IIc+IIa lesions may have some areas of
submucosal invasive cancer, the greater part of this
lesion is probably a mucosal cancer. Another small
lesion is located adjacent to the main lesion.

Pathology Commentary

Jeremy R. Jass (Canada)

The ascending colon lesion measuring 11 mm in diam-
eter is a superficial mucosal neoplasm with raised edges
and a depressed center. At the point of central depres-
sion, the mucosa is thin with glandular atrophy and pos-
sible focal erosion of surface epithelium (Fig. 16D–F).
Nuclei are enlarged, elongated, and hyperchromatic,
and show loss of polarity (Fig. 16G). Lower grade
appearances are retained in some glands (Fig. 16H).
Overall, the cytological and architectural changes are
indicative of a high-grade nonpolypoid mucosal neo-
plasm. At one point, however, neoplastic glands are
present within the submucosa, but confined to mucosa-
associated lymphoid tissue (MALT).

The main issue raised by this case centers on the sig-
nificance of the finding of neoplastic epithelium in
MALT. The muscularis mucosae is normally breached
at the site of MALT.The latter straddles this breach and
occupies both mucosa and superficial submucosa. This
means that the epithelium can project through the
defect in the muscularis mucosae and come to lie within
submucosal lymphoid tissue without having to invade
the muscularis mucosae. The glands within the MALT
appear no different from those within the mucosa and
have not excited a desmoplastic reaction. Therefore,
although there is neoplastic epithelium within the sub-
mucosal compartment, nine of the Western pathologists
have indicated that the lesion does not show definite
submucosal spread as opposed to 11 who are prepared
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to diagnose submucosal invasion. By contrast, all 11
Japanese pathologists have diagnosed submucosal 
invasion.

Currently there is no specific evidence on the clinical
significance of submucosal involvement that is limited
to MALT. Since the neoplastic glands have not neces-
sarily acquired active invasive properties in order to
invade the muscularis mucosae and gain access to
MALT, it is reasonable to speculate that the finding does
not provide evidence for the acquisition of invasive and
metastatic potential but represents a form of pseudoin-
vasion. On the other hand, it could be argued that the
neoplastic glands in MALT may be able to spread easily
via lymphatic channels to regional lymph nodes. In prac-
tice, it would be most surprising to find lymph node
involvement in such an early neoplastic lesion. In other
words it will be difficult to correlate the observation of
MALT involvement with more extensive lymphatic
spread.

Low-power scans of the lesion (lowest section in Fig.
16D) indicate that some of the mucosal glands have a
complex or cribriform architecture. On this basis, the
diagnosis of carcinoma-in-situ or intramucosal carci-
noma might be considered. In the absence of poor dif-
ferentiation, there are few objective criteria for
establishing the existence of invasion of the lamina
propria. Nevertheless, some of the Western pathologists
who are unconvinced by the submucosal invasion are
prepared to countenance the diagnosis of intramucosal
carcinoma. I would diagnose submucosal invasion but
qualify this with the caveats noted above. The mucosal
component includes glands showing high-grade 
dysplasia (amounting to carcinoma-in-situ) and residual
adenomatous glands, suggestive of a pre-existing 
nonpolypoid adenoma.

Pathology Commentary

Akinori Iwashita (Japan)

This lesion with a depressed center and superficial 
elevated edges is structurally made up of irregularly

shaped glands showing features such as gland within
gland (Fig. 16F), bridging (Fig. 16E and F), and a crib-
riform pattern (Fig. 16D, bottom left). The nuclei of the
neoplastic cells are markedly hyperchromatic with thick
nuclear membranes, and show a loss of polarity and
moderate to marked pseudostratification (Fig. 16G and
H). These glandular and cellular features alone would
be sufficient for a diagnosis of carcinoma from the
Japanese point of view. In addition, there is convincing
evidence of submucosal invasion of severely atypical
glands. The fact that the longitudinal axis of the glands
in the submucosa is parallel to the muscularis mucosae,
i.e., perpendicular to the axis of normal mucosal glands,
is an argument for invasive carcinomatous growth. The
presence of lymphoid tissue is another argument. It is
sometimes seen in reaction to invasive growth, not only
in the colon and rectum but also in the esophagus.

From these microscopic findings, I would diagnose
this lesion as a well-differentiated adenocarcinoma with
submucosal invasion, type IIc+IIa. According to the
revised Vienna classification [1–3], the diagnostic 
opinions of Western pathologists are divided between
mucosal high-grade neoplasia and submucosal invasion
by carcinoma, whereas all Japanese pathologists would
agree this to be a category 5 lesion, i.e., a carcinoma
invading the submucosa (Table 16).
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Case Description

A woman, aged 68 years, had a past history of appen-
dectomy and had no recent abdominal symptoms.
Because a screening test showed that her feces were
positive for occult blood, she underwent a colonoscopic
examination. A lesion of about 10 mm in diameter was
found in the transverse colon and biopsied. One week
later a partial colectomy was performed. In the surgical
specimen, none of the 9 resected lymph nodes was pos-
itive for tumor, but blood vessel invasion could be
observed. Four years later, she died of pulmonary
metastases.

Endoscopy Commentary

Christopher B. Williams (UK)

This lesion has the highly sinister characteristic appear-
ance of a “malignant polyp.”The saddle-shaped (slightly
excavated) shape, with “rolled”or everted margins
combine to suggest endoscopically that invasion is
certain. Most endoscopists, on the basis of this visual
assessment, would do no more—apart from palpating
with the biopsy forceps to confirm the firm and immo-
bile nature of the lesion and taking several biopsies
from the margin to confirm dysplastic tissue.

Any attempt at submucosal injection would be highly
likely to show the typical “no-lift”sign, with the injec-
tion bleb speading around the fixed lesion, but failing to
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elevate it for safe snaring. Surgical management is 
indicated and any attempt at endoscopic management
absolutely contraindicated. The endoscopist can,
however, aid surgical or laparoscopic localization by
placing 3–4 India ink tattoos around the circumference,
making it easy for the surgeon to find.

Endoscopy Commentary

Masaki Kawahara (Japan)

The endoscopic pictures show a small, elevated lesion
with an irregular central depression (type IIa+IIc).
Although the shape of this lesion is similar to that in
Case 16, it is a totally different type of lesion. Stiffness,
fold convergence, and a rigid deformity of the bowel
wall are visible. In addition, the converging fold is very
thick. These endoscopic findings suggest that this lesion
is a submucosally massively invasive cancer (sm-
massive cancer) or advanced cancer.

In this case, the rigidity of the bowel wall is obvious.
However, in some cases without an obvious rigid 
deformity, the lack of air-induced deformation, or wall
deformity as air is insufflated, may be informative. Air-
induced deformation is indicated by three findings: a
straight rigidity of the bowel lumen, a stand-like (trape-
zoid) lifting of the lesion, and multiple convergence
folds. These findings indicate a difference in the expan-
sibility of tissues between the part with submucosal
invasion and the part without invasion. Therefore, these
findings are not observed in mucosal lesions or submu-
cosal cancer with slight invasion (sm-slight cancer).

Table 17. Colorectal lesion 17
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The central depression of this lesion lacks ruggedness
or a granular pattern, indicating that the depressed
surface is a cancerous erosion with the loss of glandu-
lar structure. The marginal elevation is covered with
normal mucosa similar to a submucosal tumor, suggest-
ing that the growth of the lesion occurred mainly in 
the submucosal layer. This finding also designates the
histological depth of the lesion as deeper than the
mucosal layer. Such lesions should be treated surgically,
not endoscopically.

Pathology Commentary

Jeremy R. Jass (Canada)

The tumor is a nonpolypoid lesion 10mm in diameter
with a raised rolled edge and a depressed center. In its
endoscopic appearance highlighted by dye spray (Fig.
17C) the lesion resembles a minute ulcerated cancer.
The diagnosis amongst Western pathologists ranges
from regenerative change to intramucosal carcinoma,
but most favor a diagnosis of low-grade adenoma. The
diagnostic range amongst Japanese pathologists is less
wide; most favor a diagnosis of noninvasive carcinoma.
The discrepancy is therefore very wide and is not
resolved by the use of the Vienna classification [1].
Resection of the entire lesion showed an adenocarci-
noma extending through the submucosa to involve the
superficial muscularis propria. This was a unanimous
diagnosis amongst both Western and Japanese 
pathologists.

This is an important case that appears to highlight a
major deficiency in Western reporting practices. The
original biopsy is unlike an adenoma. The nuclei are
ovoid to round, vary in size and shape, and several
contain one or more prominent nucleoli. Chromatin is
finely dispersed and glassy (Fig. 17F). There is focal loss
of polarity.Apoptotic activity is apparent (Fig. 17F).The
cells are cuboidal to columnar with eosinophilic and
undifferentiated cytoplasm (Fig. 17F). No intracellular
mucin droplets are apparent. The subepithelial tissues
are not desmoplastic but show proliferation of myofi-
broblasts and a paucity of normal lamina propria cellu-
lar constituents (Fig. 17E). The latter is seen in solitary
rectal ulcer syndrome and may account for the diagno-
sis of regenerative change by one Western pathologist.
Although definite evidence of invasion is lacking, the
overall features are suspicious of well-differentiated
adenocarcinoma.

In the resected specimen (Fig. 17G), the detail of the
mucosal portion (Fig. 17H) shows adenomatous glands
with pseudostratified elongated nuclei and apical mucin
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droplets. This probably represents residual adenoma
from the edge of the lesion. The appearances are unlike
the original biopsy which (in retrospect) probably
includes malignant epithelium abutting against normal
colorectal mucosa.

The lesson to be drawn from this case is that malig-
nant epithelium can occur within colorectal mucosa. It
is often present in specimens of advanced cancer and
may represent lateral and/or upward spread with
gradual replacement of normal (or adenomatous)
epithelium by malignant epithelium. This pattern of 
carcinoma-in-situ may also precede the development of
invasive malignancy but be too transient or unstable to
be diagnosed with any frequency.The same pattern may
be observed in metastases from one part of the gut to
another. Metastatic malignant epithelium may infiltrate
and grow within the pre-existing cryptal sheath of
normal mucosa and mimic adenoma [2]. In the present
case, the subtle cytological changes have led to an erro-
neous diagnosis of low-grade adenoma by several
pathologists. Cancers showing such subtle cytological
changes may be characterized by a near-normal chro-
mosomal content.
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Pathology Commentary

Akinori Iwashita (Japan)

The biopsy specimen of this IIa+IIc-like lesion shows
proliferation of irregularly shaped and relatively small
tubules in association with a slight stromal proliferation
compatible with a desmoplastic reaction in the colonic
mucosa (Fig. 17E, left side of Fig. 17D). The atypical
tubules are comprised of cells having a monotonous
appearance without goblet cell differentiation (Fig.
17E) and showing rounded and vesicular nuclei of vari-
able size and shape with a thick nuclear membrane (Fig.
17F). Several nuclei contain one or more prominent
eosinophilic nucleoli (Fig. 17F). A focal loss of nuclear
polarity can be recognized. From the biopsy findings
mentioned above, I would diagnose this biopsy speci-
men as a well-differentiated adenocarcinoma with sus-
pected invasion of the lamina propria mucosae.
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In the resected specimen neoplastic glands are
observed in the mucosa, submucosa and muscularis
propria (Fig. 17G). Details of the mucosal portion 
show architectural and cytological features of well-
differentiated adenocarcinoma, as indicated by ir-
regularly shaped glands, nuclear enlargement and pleo-
morphism, loss of nuclear polarity, and nucleolar
prominence (Fig. 17H and I). My diagnosis is well-
differentiated adenocarcinoma invading down into the
muscularis propria,without an adenomatous component.

Using the terminology of the revised Vienna classifi-
cation [1–3], the most common Western diagnosis of the
biopsy specimen was mucosal low-grade neoplasia, i.e.,
category 3, whereas almost all Japanese pathologists
diagnosed mucosal high-grade neoplasia, i.e., category 4
(Table 17). The lack of recognition by many Western
pathologists of the high-grade cytological features of the
biopsy specimen could have major clinical implications.
Such an underdiagnosis could erroneously lead to endo-
scopic follow-up of this patient instead of nondelayed
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complete resection of the lesion.This case demonstrates
that Western clinicians should not merely rely on the
pathological diagnosis of biopsy specimens but also on
their endoscopic assessment of malignant features and
their estimation of the depth of invasion of suspicious
lesions. Good communication between clinicians and
pathologists is essential.
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Case Description

A man, aged 70 years, was symptom-free and requested
a colonoscopic examination for the purpose of cancer
screening. A polyp of about 13mm in diameter was
found in the rectum. Endoscopic resection was per-
formed. The resection margins were free of tumor. On
follow-up endoscopic examinations no local recurrence
was found.

Endoscopy Commentary

Christopher B. Williams (UK)

At first sight this is a typical medium-sized protuberant
adenomatous polyp, with a visibly “gyral” or “sulcal”
surface pattern. The view is, however, limited and gives
no clue as to whether it is broad-based or stalked, fixed,
or mobile. There is on both images (centrally in Fig.
18A, to the right side in Fig. 18B) a small, reddened,
slightly depressed area which could represent focal
more severe abnormality.

Palpation with the snare tube would check for soft
overall texture and some mobility, before snare
polypectomy—preferably in a single portion or several
large bits, to facilitate histological interpretation.
Finding “invasion at the margin of the specimen” is a
drawback of piecemeal polypectomy, so careful orien-
tation of the resected specimen(s) is an important con-
tribution by the endoscopic team. The endoscopist can
sometimes obtain a better assessment of “completeness
of resection” from overall judgment than the patholo-
gist looking at disorganized partial portions of polyp.

This particular polyp was in the rectum, so retrieval
and localization would not have been a problem.

3. Early Cancer of the Colorectum (Case 18, Is) 93

Endoscopy Commentary

Masaki Kawahara (Japan)

The endoscopic pictures reveal a protruded lesion with
a broad base (type Is). Macroscopically this lesion has
a rough nodular or lobular surface with some luster.The
color of the lesion is almost normal, with a faint redness.
No ulcerative changes or erosion is seen on the surface
of the lesion. Fold convergence, rigidity of the wall,
coexisting white spots, and submucosal bulging (like a
submucosal tumor) are not visible around the lesion. No
apparent signs of malignancy or submucosal invasion
are present. However, this lesion is rather large (about
20mm in diameter), so there is some possibility that the
lesion may contain a focal cancer histologically (cancer
in adenoma), although this possibility cannot be con-
firmed by the endoscopic findings. Endoscopic resection
is the treatment of choice for such lesions.

Pathology Commentary

Jeremy R. Jass (Canada)

The rectal lesion is a sessile polypoid mass 13mm in
diameter. The low-power view shown in Fig. 18C
includes tubulovillous adenoma with areas of a sugges-
tive serrated architecture. The overall diagnosis is based
on a high-grade focus characterized by a gland-within-
gland architecture (Fig. 18D and F). The complex
pattern falls short of true cribriforming. Cytologically
the high-grade focus shows nuclear elongation, enlarge-
ment, and marked stratification. Nuclei are vesicular
with a prominent nucleolus (Fig. 18F). Some mucus
secretion is retained by goblet-like cells.

Table 18. Colorectal lesion 18
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The Western pathologists fall mainly into two equally
matched groups favoring either high-grade adenoma or
intramucosal carcinoma. Most Japanese pathologists
favor a diagnosis of noninvasive carcinoma. The Vienna
classification has failed in this instance, with 61% and
39% of diagnoses within Categories 4 and 5 [1]. It is
unclear why so many Western pathologists have rather
uncharacteristically preferred the relatively “aggres-
sive”diagnosis of intramucosal carcinoma. There is no
definite evidence of invasion of the lamina propria and
the gland-within-gland pattern fits with Western
descriptions of high-grade intraepithelial neoplasia or
carcinoma-in-situ. It could be argued that the extensive
glandular budding shown in Fig. 18D must equate with
invasion of the lamina propria. Nevertheless, intramu-
cosal carcinoma is generally not a frequent diagnosis in
the West. It may be an appropriate diagnosis in rare
instances such as poorly differentiated or signet-ring
cell carcinoma complicating ulcerative colitis. My 
diagnosis is focal high-grade intraepithelial neoplasia
(amounting to carcinoma-in-situ) within a tubulovillous
adenoma with areas of architectural serration.
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1. Schlemper RJ, Riddell RH, Kato Y, et al (2000) The Vienna
classification of gastrointestinal epithelial neoplasia. Gut
47:251–255

Pathology Commentary

Akinori Iwashita (Japan)

This polypoid lesion is architecturally composed of rel-
atively large, regular and simple tubules with a small
focus characterized by a cribriform and gland within
gland structure (Fig. 18C, D, and F). The regular and
simple tubules are lined by cells that have basally ori-
ented spindle shaped nuclei, show goblet cell differen-
tiation and little or no pseudostratification of the nuclei
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(Fig. 18E, and the left side and bottom right of Fig. 18D).
On the other hand, the cells in the focus with severe
architectural changes have enlarged, vesicular nuclei
with a prominent nucleolus, and show marked pseudo-
stratification of the nuclei and little or no goblet cell dif-
ferentiation (Fig. 18F). There is no definite evidence of
intramucosal invasion and no submucosal invasion.

From the microscopic appearances mentioned above,
I would diagnose this lesion as a well- to moderately dif-
ferentiated adenocarcinoma in a tubulovillous adenoma
with moderate atypia, restricted to the mucosa, type Is.
According to the revised Vienna classification there is
complete agreement among both Western and Japanese
pathologists that this is a mucosal high-grade neoplas-
tic lesion, i.e., category 4 (Table 18), requiring local
resection [1–3]. If the (unrevised) Vienna classification
were used, the diagnostic opinions of the pathologists
would be divided between noninvasive high-grade neo-
plasia and (intramucosally) invasive neoplasia. The
extent of disagreement would be remarkable (Table 18).
Pathologists have different ideas as to which histologic
features should be regarded as invasion into the lamina
propria mucosae. This case demonstrates that the use of
the revised Vienna classification in which high-grade
adenoma and intramucosal carcinoma are grouped
together in one category, would avoid problems with
defining intramucosal invasion and would be clinically
more useful, as patients with such mucosal high-grade
neoplastic lesions would require the same local 
treatment.
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Case Description

A woman, aged 57 years, underwent a colonoscopic
examination, because a screening test had shown that
her feces were positive for occult blood. A polyp of
about 15mm in diameter was found in the transverse
colon (Fig. 19A and B) and polypectomy was per-
formed. The histology of this polypectomy specimen is
shown in Fig. 19C–G. During the same colonoscopic
examination also an ulcerative tumor compatible with
an advanced colon carcinoma was found in the trans-
verse colon. This diagnosis was confirmed by a biopsy
and two months later a partial colectomy was 
performed.

Endoscopy Commentary

Christopher B. Williams (UK)

Although this polyp is described as 15mm in size, endo-
scopically the main “give-away” in its appearance is the
disproportion between head size (perhaps 7–8mm wide
and 4–5mm long) and the substantial stalk (6–7mm
wide and around 1cm long). The stalk size is that of a
polyp head of 15–20mm diameter. The inference is that
the head has partially infarcted off—probably from
malignancy invading and occluding the vascular plexus.
Although mechanical trauma can cause polyps to
infarct, this normally occurs at stalk level, so a small or
asymmetric head should be considered suggestive of
malignancy. The close-up view (Fig. 19B) may suggest
local deformity and induration, which would be further
evidence of invasive malignancy.

These warning signs are an indication to the endo-
scopist to snare the stalk as low down as possible, flush
with the colon wall.This gives the best chance of includ-
ing all invasive malignancy, and also helps the histolo-
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gist to make the fullest assessment. Local India ink
tattoo is also indicated for follow-up purposes, although
it is extremely rare to find any recurrence locally. For
this polyp, providing histological criteria are favorable,
and both the histologist and endoscopist consider
removal to be complete, it is highly likely that endo-
scopic removal alone would be sufficient. Only when
invasion reaches too close to the resection line or in the
1% of malignancies which are poorly differentiated is
surgery mandatory (because of the increased likelihood
of metastasis to local nodes—potentially curable by sur-
gical resection).

Endoscopy Commentary

Masaki Kawahara (Japan)

The endoscopic pictures show a rather small, peduncu-
lated lesion (type Ip). The color of the protruding tip
(head) of the lesion is reddish. The stalk of this lesion is
thick and exhibits expansiveness (Fig. 19A); this feature
(known as a “snowman” deformity) suggests that the
cancer may have invaded the stalk.The head is rigid and
shows an irregular unevenness. The lesion has a clear
depression in the head (Fig. 19B), giving the lesion a
rugged, stiff appearance. These endoscopic findings
suggest that this lesion is malignant, and there is a pos-
sibility that submucosal invasion of the cancer has
occurred in the depressed part. Endoscopic resection
could be attempted, but the resected specimen should
be carefully examined for histological risk factors of
lymph node metastasis, especially in the depressed part
of the lesion.

Pathology Commentary

Jeremy R. Jass (Canada)

The transverse colon lesion is a lobulated, polypoid
mass measuring 15mm in diameter. The low-power
overview (Fig. 19C) shows a tubulovillous adenoma and
a smaller, circumscribed subclone with a higher grade
appearance.The tubulovillous adenoma may show some
glandular serration.

The diagnosis is based upon the higher grade sub-
clone illustrated in Fig. 19D–G. This subclone shows
superficial ulceration, and appears to expand and push
against the muscularis mucosae but not to penetrate this
structure and invade the submucosa. The neoplastic
glands range in size and many are back-to-back. The
surrounding stroma is not desmoplastic but includes

Table 19. Colorectal lesion 19
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granulation tissue adjacent to the ulcerated surface. The
glands are lined by eosinophilic columnar cells. Luminal
secretory mucin is present (Fig. 19E). The nuclear:cyto-
plasmic ratio is relatively low. Nuclei are ovoid to round
with little variation of size or shape.The nuclei are vesic-
ular with a prominent nucleolus. There is loss of nuclear
polarity (Fig. 19F and G). Intraepithelial lymphocytes
may be present (Fig. 19F). Although the appearances
could be described as “low-grade”they are unlike those
of a conventional adenoma. The “low-grade”cytologi-
cal appearance of the lesion may be explained by its
origin within a serrated adenoma and a pathway of
tumorigenesis that is associated with DNA microsatel-
lite instability, rather than chromosomal instability and
aneuploidy [1].

The diagnostic opinion is wide. Using the Vienna clas-
sification, the diagnostic distribution is 3%, 26%, 39%,
and 32% within Categories 1, 3, 4, and 5, respectively
[2]. Western pathologists fall into two main groups, one
group diagnosing low-grade adenoma/dysplasia and the
second preferring the diagnosis of intramucosal carci-
noma. By contrast, most Japanese pathologists favor
noninvasive carcinoma. This difference in opinion
reflects the lack of guidelines for correlating morpho-
logical appearances with different pathways of molecu-
lar evolution. As evidence accumulates on the
molecular profiles characterizing different pathways of
tumorigenesis, appropriate guidelines will need to be
developed for grading cytology, architecture, and differ-
entiation according to premises that provide meaning-
ful correlation with each pathway. Our current
approach is to grade features as though there was a
single pathway to cancer requiring a single set of rules.
Such an approach cannot be correct. My “biological”
interpretation is focal mucosal carcinoma within a
tubulovillous adenoma (possibly serrated), but I would
report the lesion as high-grade intraepithelial neoplasia
as there is no unequivocal evidence of invasion into the
lamina propria.
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Pathology Commentary

Akinori Iwashita (Japan)

This pedunculated polyp consists of a large tubulovil-
lous low-grade adenomatous area showing slightly
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crowded and regularly arranged tubules with branching,
and a small high-grade focus showing variably shaped
and variably sized glands with downward extension
(Fig. 19C).These high-grade neoplastic glands are prob-
ably invading the superficial portion of the submucosa,
as in the bottom left corner of Fig. 19D a relatively large
artery can be seen in the vicinity of a neoplastic gland;
the artery and the gland are not separated by smooth
muscle bundles of the muscularis mucosae. In general,
arteries of this size are not present in the mucosa but
only in the submucosa or beyond. The cells in the high-
grade neoplastic glands have a monotonous appear-
ance, show no goblet cell differentiation (Fig. 19E), and
have rounded vesicular nuclei with a thick nuclear
membrane and a prominent nucleolus (Fig. 19F and G).
There is loss of nuclear polarity and also marked pseu-
dostratification of the nuclei (Fig. 19F and G).

From the structural and cytological features 
mentioned above, I diagnose this lesion as a well-
differentiated adenocarcinoma in a tubulovillous
adenoma, with probable superficial submucosal inva-
sion. Using the revised Vienna classification [1–3], the
diagnostic opinions of most Western pathologists are
divided between mucosal low-grade and mucosal high-
grade neoplasia (category 3 versus 4), whereas most
Japanese pathologists diagnose either mucosal high-
grade neoplasia or submucosal invasion by carcinoma
(category 4 versus 5) (Table 19). For polypoid colorec-
tal carcinomas with submucosal invasion but without
lymphatic or blood vessel invasion, local resection is
considered adequate treatment [1–3]. Thus, in this
patient a diagnosis of category 4 or 5 would have the
same clinical implication.

From the diversity of diagnoses shown in Table 19,
it is clear that the use of conventional terminology
without classification into clinically meaningful cate-
gories may confuse clinicians. It is hoped that the use of
the revised Vienna classification may not only con-
tribute to a better understanding between Western and
Japanese pathologists but also to a better communica-
tion between pathologists and clinicians, resulting in a
reduction of undertreatment and overtreatment.
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Case Description

A man, aged 59 years, complaining of occasional epi-
gastric pain, underwent an upper GI endoscopic exam-
ination. At 33cm from the teeth a lesion was found and
biopsied. Three weeks thereafter endoscopic resection
was performed. Histological examination of the two
resected pieces revealed that not all resection margins
were free of neoplastic change. However, on follow-up
endoscopy 2 weeks later, no unstained area could be
seen around the postresection ulcer; also, no neoplastic
changes could be observed in 16 biopsies taken from the
ulcer margin.

Endoscopy Commentary

Massimo Crespi (Italy)

The lesion located at the lower third of the esophagus
is slightly depressed, and well differentiated from the
surrounding apparently normal mucosa only by the
Lugol staining. The location, just above the gastro-
esophageal junction, and the endoscopic patterns
suggest a Barrett’s type epithelium with possible dys-
plastic changes, as confirmed by the first and second
biopsy as interpreted by most of the Western patholo-
gists and by the examination of the resected specimen.
The Lugol staining, easy to perform, has to be consid-
ered in our opinion as a mandatory step in any endo-
scopic examination when irregularities of the mucosa
are detected: in our experience in high-risk populations
for esophageal cancer in Iran and China, it was of great
help in aiming the bioptic samplings and in detecting
dysplasia, even in the absence of intestinalized mucosa
[1]. The endoscopic mucosal resection (EMR) proce-
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dure performed seems appropriate and a strict follow-
up is highly advisable.

Reference

1. Crespi M, Grassi A, Munoz N, et al (1984) Endoscopic fea-
tures of suspected precancerous lesions in high-risk areas
for oesophageal cancer. Endoscopy 16(3):85–91

Endoscopy Commentary

Kimiya Takeshita (Japan)

A red lesion, about 2cm long (in the vertical dimen-
sion), is endoscopically visible on the posterior wall of
the middle esophagus (Fig. 20A). On iodine staining
(Lugol’s staining), the lesion is observed as a two-
chained islet-like unstained area with an irregular shape
(Fig. 20B). Its margin has a map-like form. It is gently
protrusive laterally (a sign specific to cancer). The
mucosal surface of the lesion, however, shows few irreg-
ularities and the cancer is confined to a narrow area,
suggesting very shallow cancer invasion (m1 or m2).

Pathology Commentary

Sanford M. Dawsey (USA)

Both biopsies show squamous epithelium, without
lamina propria. Portions of both biopsies are well ori-
ented, with papillae extending upward from the base of
the epithelium in the plane of the section, but other por-
tions are less well oriented, so the papillae are cut across
tangentially. Both biopsies contain atypical cells with
enlarged, hyperchromatic, dyspolaric nuclei which vary

Table 20. Esophageal lesion 20
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in size, shape, and chromatin content. In the poorly ori-
ented areas, it is difficult to evaluate the proportion of
the epithelial thickness that is involved by these atypi-
cal cells, which is important for the grading of squamous
dysplasia. In well-oriented portions of biopsy 1 (Fig.
20D), the atypical cells are confined to the lower half of
the epithelium, and in the rest of the biopsy they are
found near the papillae, consistent with low-grade dys-
plasia. In well-oriented portions of biopsy 2 (Fig. 20E),
the atypical cells also appear to be confined to the lower
half of the epithelium, but in the less well-oriented areas
(Fig. 20F), they appear to be more widely distributed,
filling the spaces between papillae and extending into
the upper half of the epithelium, consistent with high-
grade dysplasia. There is no evidence of invasion in
either biopsy.

The resection specimen contains the full thickness of
the mucosa, including the epithelium, lamina propria,
and muscularis mucosae, and a superficial portion of the
submucosa. At low power (Fig. 20G), one can see that
the epithelium is of variable thickness and cellularity
and that the lamina propria contains lymphoid aggre-
gates and inflammatory cells. Higher power views (Fig.
20H,I) show that the thinner central part of the epithe-
lium is filled with crowded atypical dyspolaric cells
which extend into the upper half of the epithelium but
show no evidence of invasion, consistent with high-
grade squamous dysplasia. While the distribution of
cells is similar to that seen in biopsy 2, the nuclear fea-
tures are more worrisome, with greater crowding and
dyspolarity, more prominent pleomorphism, and more
irregular nuclear borders. With such nuclear morphol-
ogy, one must look carefully for invasion, but it is not
present in the examined sections.

Among Western pathologists, grading of squamous
dysplasia is largely based on the proportion of the
epithelial thickness that is involved by the dysplastic
cells. In three-grade systems, the dysplasia is graded as
mild if the atypical cells are confined to the lower third,
moderate if they are confined to the lower two thirds,
and severe if they are present in all three thirds of the
epithelium. In two-grade systems, the dysplasia is
graded as low grade if the atypical cells are confined to
the lower half, and high grade if they are present in both
halves of the epithelium. The usefulness of such grading
is shown by follow-up studies in which patients with a
range of biopsy findings are followed for the develop-
ment of invasive squamous cell carcinoma. In one such
study, performed in a high-risk population in northern
China, 682 adults were endoscoped and then followed
for 13.5 years [1]. Categorizing the patients by their
worst initial biopsy diagnosis, the cumulative incidences
and relative risks for developing invasive squamous cell
carcinoma during this follow-up period were: normal
8.3%, 1.0 (reference); mild dysplasia 23.7%, 2.9 (95%

confidence interval 1.6–5.2); moderate dysplasia 50.0%,
9.8 (5.3–18.3); and severe dysplasia 73.9%, 28.3
(15.3–52.3). It is clear from such studies that morpho-
logic grading of squamous dysplasia, as defined above,
can identify patients with dramatically different levels
of risk for developing invasive squamous cell carci-
noma, which is important for proper management of
these patients.

Reference

1. Wang GQ,Abnet CC, Shen Q, et al (2005) Histological pre-
cursors of oesophageal squamous cell carcinoma: results
from a 13 year prospective follow up study in a high risk
population. Gut 54:187–192 

Pathology Commentary

Masayuki Itabashi (Japan)

In low magnification of the first biopsy from the distal
esophagus (Fig. 20A), squamous epithelium shows atyp-
ical cells with hyperchromatic nuclei in basal and
parabasal layers (Fig. 20C). High-power magnification
of Fig. 20C shows more clearly the basal and parabasal
atypical cells with hyperchromatic nuclei, which vary in
size and are irregular in shape (Fig. 20D).

These findings strongly suggest that the lesion is a
noninvasive carcinoma (of basal layer-extending type).
However, as seen in Table 20, some of the Japanese
pathologists diagnosed this lesion as “suspicious of car-
cinoma.” It is slightly difficult to diagnose this lesion as
definite carcinoma only from the findings shown above.

Another biopsy specimen from the same lesion also
shows growth of atypical cells in the deeper two-thirds
of the squamous epithelium (Fig. 20E). A higher power
magnified picture of Fig. 20E shows multilayered
growth of atypical cells with enlarged nuclei in the
deeper two thirds of the epithelium (Fig. 20F). The find-
ings of Fig. 20C–F are sufficient for a diagnosis of non-
invasive (intraepithelial) carcinoma (or at least “highly
suspicious of carcinoma”) to be made.

A scanning power view of an endoscopic mucosal
resection (EMR) specimen reveals a slightly depressed
lesion and mild inflammation beneath the epithelium
(Fig. 20G). Higher magnification of Fig. 20G shows mul-
tilayered growth of neoplastic cells with marked nuclear
atypism, which is enough to provide a diagnosis of non-
invasive carcinoma (carcinoma in situ) (Fig. 20H,I).

According to Japanese criteria, pathologists make a
diagnosis of carcinoma only with marked nuclear
atypism and/or disorganized arrangement of atypical
cells regardless of the presence of definite invasion to
the stroma.
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Case 21, IIc

Fig. 21. A Distal esophagus. B Same site after spraying with Lugol’s iodine. C Same site 1 month earlier. D First biopsy 
specimen
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Case Description

A man, aged 71 years, with a history of heavy smoking,
chronic obstructive pulmonary disease, and gastroduo-
denal ulcers, had no recent dyspeptic symptoms but
underwent yearly upper GI screening by endoscopy. At
38cm from the teeth a lesion was found and biopsied.
About 1 month later endoscopic ultrasonographic
examination was performed and 2 months thereafter
the lesion was endoscopically resected in two pieces. On
follow-up endoscopic and histological examinations, no
neoplastic changes could be observed.

Endoscopy Commentary

Massimo Crespi (Italy)

The decision to prescribe an upper gastrointestinal
endoscopic examination was a wise one, because age (71
years) and the long history of heavy smoking could well
suggest the possibility of esophageal lesions. The endo-
scopic appearance is rather disturbing because the
whole area of the lower esophagus is characterized by
an irregular mucosal surface with redness and edema.
The Lugol spray revealed a large, irregular, unstained
area but also smaller areas of discolored mucosa. One
question that arises is the result and reliability of the
endoscopic ultrasonography, because the histology of
the resected specimen is mostly in agreement with intra-
mucosal carcinoma. In any case, the decision to perform
an EMR was the only option considering the age and
general condition of the patient.

The finding of “intramucosal carcinoma” or “nonin-
vasive cancer” at the follow-up biopsies was limited
mostly to the interpretation by Japanese pathologists,
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and the possibility of an overdiagnosis based on differ-
ent criteria has to be taken into account.

Endoscopy Commentary

Kimiya Takeshita (Japan)

A red lesion, longer in its vertical dimension, appearing
partially erosive, is visible in the posterior wall of the
lower esophagus (Fig. 21C). Routine endoscopy
revealed no sign of reflux esophagitis in the surround-
ing areas, although the view was not very clear. The
presence of a hiatal hernia seems to be very likely. On
iodine staining, the lesion is observed as a broad V-
shaped unstained area (Fig. 21B). Although areas
affected by esophagitis are also observed as unstained
areas on iodine staining, an essential feature of
esophageal lesions which distinguishes them from
tumorous lesions is the presence of a healed area of a
certain width at the border with intact tissue, which
shows a fuzzy skin-like chromatic response to iodine
staining. The lesion shows only minimal irregularities,
suggesting that the tumor is confined to the intramu-
cosal region.

Pathology Commentary

Sanford M. Dawsey (USA)

Both biopsies contain squamous epithelium and lamina
propria. Biopsy 1 (Fig. 21D–F) is poorly oriented, with
all papillae cut tangentially. The cells near the base of
the epithelium and around the papillae are crowded,
disorganized, and overlapping, with prominent loss of

Table 21. Esophageal lesion 21
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normal polarity. The nuclei are hyperchromatic, but are
only mildly enlarged and show only mild variation in
size and shape. Because of the suboptimal orientation
of the biopsy, it is unclear what portion of the epithelial
thickness is involved by the atypical cells, but most of
them appear to be confined to the lower half, consistent
with low-grade dysplasia.

Biopsy 2 (Fig. 21G), in contrast, is well oriented and
contains atypical cells throughout the full thickness of
the epithelium. The nuclei are hyperchromatic and are
more pleomorphic than those seen in biopsy 1. This
biopsy certainly represents high-grade dysplasia; the
question in this sample is whether it represents invasive
carcinoma. Although the epithelial tongues have
rounded “pushing” lower borders, consistent with enclo-
sure by a basement membrane, and the inflammatory
reaction in the lamina propria is only moderate, the
epithelial tongues appear disorganized, and growing in
different directions, as though they are unaware of each
others’ presence. This pattern is not diagnostic of inva-
sion, but it is certainly very worrisome for it in the
limited view we have of this lesion, and the communi-
cation to the clinician should reflect this concern. Thus
I would call this biopsy suspicious for invasive carci-
noma, with a comment that further sampling of the
lesion is warranted to rule out definite invasion. A diag-
nosis of high-grade dysplasia with a comment suggest-
ing further sampling to rule out invasive carcinoma
would also be appropriate. In either case, the clinician
should be called and alerted to the seriousness of the
lesion and the possibility that the biopsies may not have
sampled the worst part of the lesion.

The resection specimen contains mucosa and submu-
cosa, and shows a squamous cell carcinoma invading
into the lamina propria. The low-power views (Fig.
21H,I) show multiple tumor nests, lymphoid aggregates
with germinal centers, and a moderate inflammatory
infiltrate. The tumor nests have rounded, pushing
borders, and do not appear to invade the muscularis
mucosae. In Fig. 21H, the surface of the tumor appears
depressed below the adjacent normal epithelium, con-
sistent with the endoscopic finding of a IIc lesion, and
the tumor focally undermines the adjacent epithelium.
In the high-power view, the nuclear features of the
tumor are similar to those seen in biopsy 2.

This case illustrates the variability of histologic pat-
terns that can be seen in single endoscopic lesions, and
the resulting need to take multiple biopsies of worri-
some endoscopic findings. Biopsy 1 and biopsy 2 have
very different morphologic patterns, and the patholo-
gist’s concern would be much less if only biopsy 1 had
been sent for examination.

This case also illustrates the limits of endoscopic
biopsy diagnosis as well as the need for good commu-
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nication between pathologist and clinician. Although
the epithelial cellular morphology is quite similar in
biopsy 2 and in the invasive tumor nests of the resec-
tion specimen, definite evidence of invasion is not
present in the biopsy, and a similar cellular morphology
can be seen in cases that are not invasive. Because of
the biopsy’s size and the tissue that was sampled, it
cannot document or rule out invasion, and the clinician
needs to know this.

The presence or absence of invasion is the most
important single finding that the pathologist can tell the
clinician in cases where tissue is removed to evaluate
neoplasia, and this finding should be stated explicitly in
every pathology report of such cases. Without invasion,
neoplasia rarely spreads widely, metastasizes, or kills the
host, so the clinician must know the invasion status of
each case.

Pathology Commentary

Masayuki Itabashi (Japan)

A first biopsy specimen from the distal esophagus shows
high cellularity mainly in the deep one-third layer of
thick squamous epithelium (Fig. 21D). A detailed
picture of Fig. 21D shows nuclei of a high cellular zone,
which are not so hyperchromatic and show even distri-
bution of heterochromatin (Fig. 21E). Furthermore, a
high cellular zone (in the deeper layer) gradually tran-
sits to a low cellular zone (upper layer of the epithe-
lium). These findings lead the Japanese pathologists to
a diagnosis of dysplasia.

Another detailed picture of Fig. 21D shows more
multilayered nuclei in an irregular arrangement (Fig.
21F).The nuclear chromatin is evenly distributed.There
is also a gradual transition from the deeper layer of high
cellularity toward the upper layer of low cellularity.
These findings lead to a diagnosis of “suspicion of car-
cinoma (cis)” but lack enough information to be called
“definite noninvasive carcinoma” according to the
Japanese criteria.

A second biopsy specimen shows dense growth of
atypical cells with hyperchromatic nuclei in the whole
layer of the epithelium and elongation of its thickened
rete ridge toward the lamina propria mucosae (Fig.
21G). Most of the Japanese pathologists call this lesion
“definite carcinoma” either with or without stromal
invasion (cf. Table 21).

A resected specimen under EMR shows growth of
neoplastic cells in the surface squamous epithelium as
well as in the lamina propria mucosae (Fig. 21H). A
high-power view of another section of the same 



110 I. Case Presentations: Clinical Data, Endoscopy, and Pathology

H

I

J

Fig. 21. H Resected specimen. I Other section of same specimen. J Detail of I



specimen as Fig. 21H shows definite bulky invasion of
neoplastic cells into the lamina propria mucosae (Fig.
21I). A higher power magnification of Fig. 21I shows
bulky invasion of neoplastic cells into the lamina
propria mucosae almost reaching the muscularis
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mucosae at the bottom of the picture (Fig. 21J). With
these findings (Fig. 21H–J), all of the Japanese patholo-
gists made a diagnosis of intramucosal invasive carci-
noma (cf. Table 21).
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Case 22, IIc

Fig. 22. A Distal esophagus. B Same site after spraying Lugol’s iodine. C Biopsy specimen
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Case Description

A man, aged 54 years, had undergone total gastrectomy
for stage IIIA gastric carcinoma. On follow-up upper GI
endoscopic examination 3 months later, a lesion was
found at 32cm from the teeth and biopsied.Two months
thereafter endoscopic resection was performed. The
resection margins (one piece) were free of neoplastic
change.

Endoscopy Commentary

Massimo Crespi (Italy)

From the scanty clinical information about the exten-
sion of EMR, it is difficult to assess whether the patient
may be considered healed from the esophageal lesion.
In fact, the endoscopic pictures show a diffused area of
unstained mucosa not only at the bottom but also on
the right side of the picture, together with diffuse irreg-
ularities of the mucosal surface. Considering the previ-
ous gastric surgery, EMR was in any case the only
possible approach. The histology is again perplexing,
with interpretations scattered from normal to intra- and
submucosal cancer. Who may be trusted?

Endoscopy Commentary

Kimiya Takeshita (Japan)

A case after total gastrectomy for stomach cancer. The
lesion is discolored in the region extending from the
posterior to the anterior wall of the middle esophagus.
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The capillary network cannot be seen. A lesion affect-
ing about one quarter of the circumference, mostly
depressed, is visible. Iodine staining revealed an
unstained area corresponding almost exactly to the
lesion (Fig. 22B). However, regenerative changes, possi-
bly secondary to biopsy, are visible in the surrounding
area.These features seem to represent those of a typical
mucosal cancer.

Pathology Commentary

Sanford M. Dawsey (USA)

The biopsy contains both squamous epithelium and
lamina propria, but it is quite poorly oriented, with all
papillae cut across, so the relationship of the epithelium
and the lamina propria is difficult to evaluate. In the
higher power view (Fig. 22D), nests of epithelial cells
appear closely associated with the lamina propria, pos-
sibly consistent with invasion, but the orientation is so
problematic that no definite statement concerning inva-
sion can be made.Additionally, the magnification in Fig.
22D does not allow full evaluation of the nuclear fea-
tures of the epithelial cells. The technical difficulties
associated with this biopsy are reflected in the wide
range of diagnoses rendered by the pathologists who
reviewed these pictures. In a clinical setting, I would
examine this slide at higher power to look more closely
at the nuclear features, and I would examine more tissue
sections from deeper levels in the block to evaluate
further the possibility of invasion. With only the current
information, I would call this biopsy suspicious for inva-
sive carcinoma, and I would communicate to the clini-
cian, both verbally and in my report, that my view of the
biopsy was technically suboptimal. I would mention 

Table 22. Esophageal lesion 22
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that this single biopsy was insufficient for adequate
evaluation of a worrisome endoscopic lesion, and I
would strongly suggest that more tissue from this lesion
be examined.

The resection specimen contains both mucosa and
submucosa.The epithelium shows variable morphologic
features. In the right half of the low-power view, some
epithelial tongues show atypical cells only in the lowest
cell layers, with orderly maturation from base to surface
(Fig. 22H). In contrast, in the left half of the low-power
view the epithelium is thickened and contains atypical
cells with enlarged, pleomorphic nuclei and distinct
nucleoli throughout much of its thickness (Fig. 22G).
Although invasion is not definite, the left side of the
lesion is highly suspicious for early invasion of the
lamina propria. Such a lesion certainly needs to be
removed fully, so it is reassuring to know that the resec-
tion margins were free of neoplastic change.

This case illustrates again the importance of biopsy
orientation for proper evaluation of neoplastic invasion,
and the need for multiple biopsies to capture the vari-
able histologic patterns that can be seen in a single
endoscopic lesion.The pleomorphic morphology seen in
the most worrisome areas of the resection specimen
were not present in the single biopsy taken in this case.

Pathology Commentary

Masayuki Itabashi (Japan)

A low-power view of an endoscopic biopsy from the
distal esophagus shows a tangentially cut section of

squamous epithelium and a high cellular area in the
lower part of this picture (Fig. 22C). A higher power
view of the high cellular area in Fig. 22C reveals thick-
ened squamous epithelium which consists of atypical
cells and dyskeratotic cells appearing even in the deeper
layer of the epithelium, and also shows budding–like
growth toward the lamina propria mucosae (Fig. 22D).
Most of the Japanese pathologists diagnosed the lesion
as “definite carcinoma”. However, one gave a diagnosis
of suspicion of carcinoma.

A scanning power view of the EMR specimen shows
a slightly depressed lesion with rete ridge-like down-
ward growth toward the lamina propria mucosae (Fig.
22E). A low-power view of Fig. 22E shows growth of
atypical neoplastic cells in the deeper half of the epithe-
lium and a thickened rete ridge-like extension toward
the lamina propria mucosae (Fig. 22F). A higher power
view of Fig. 22E shows atypical spindle-shaped cell
growth in the deeper half of the epithelium and their
irregular arrangement (Fig. 22G). A higher power
picture of Fig. 22F shows atypical cell growth in the
deeper third of the epithelium and a downward,
thickened rete ridge-like extension of variable-sized
atypical cells (Fig. 22H). Some of the Japanese patholo-
gists diagnosed the lesion of as noninvasive carcinoma,
while the others diagnosed intramucosal invasive carci-
noma (cf. Table 22). It is sometimes difficult to judge
whether a lesion is truly invasive or noninvasive, as seen
in Table 22.
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Case 23, IIc

Fig. 23. A Distal esophagus (after esophageal varices ligation). B Same site after spraying with Lugol’s iodine. C Same site 2
months earlier (before esophageal varices ligation). D Biopsy specimen
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Case Description

A man, aged 55 years, with a history of heavy drink-
ing and smoking, chronic hepatitis C, liver cirrhosis,
cerebral infarction, and pulmonary hypertension,
complained of chest pain and underwent upper GI
endoscopy. From 25 to 40cm from the teeth, esophageal
varices were seen; moreover, at 35cm an esophageal
lesion and at the angulus a small, discolored, shallow,
depressed lesion were found and biopsied. Five months
later endoscopic ultrasonographic examination and
esophageal varices ligation were performed, and shortly
thereafter the esophageal lesion was endoscopically
resected in three pieces and the gastric lesion, a minute
signet-ring cell carcinoma, in one piece. On follow-up
endoscopic and histological examinations no neoplastic
changes could be detected.

Endoscopy Commentary

Massimo Crespi (Italy)

Considering the underlying pathological conditions
(cirrhosis, cerebral infarction, etc.), both EMRs seem to
fall into an “overtreatment” attitude: in any case EMR
was the only possible therapy. The endoscopic pictures
(Fig. 23A and B), taken after variceal ligation, clearly
show the esophageal lesion, which previously was over-
shadowed by the large varices shown in Fig. 23C. This
fact is of interest because it teaches us the importance
of a second-look endoscopy, completed with Lugol
staining, after cure of the varices, especially in high-risk
subjects (heavy drinkers and smokers) as in this case.
Again we have to remark on the very perplexing vari-
ability of histological interpretations.
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Endoscopy Commentary

Kimiya Takeshita (Japan)

A case with concomitant liver cirrhosis, esophageal
varices, and early gastric cancer.The varices were almost
full-circumferential along the segment of the esophagus
extending between 25 and 40cm from the incisors. A
small lesion, which was red and erosive and about 1cm
in diameter, was visible endoscopically in the lower
segment of the esophagus after variceal ligation. Iodine
staining revealed a small unstained zone corresponding
to this lesion (Fig. 23B). In this case, an immediate endo-
scopic diagnosis of cancer was difficult to make based
only on the size and superficial features of the lesion.
Considering the possibility of bleeding from the varices
after endoscopic mucosal resection, piecemeal resection
was performed, by which resection of small portions of
the lesion was repeated. We believe that this operative
procedure was the most appropriate option for this
patient.

Pathology Commentary

Sanford M. Dawsey (USA)

The biopsy includes squamous epithelium and lamina
propria. The orientation is fairly good in half of the
biopsy but is poor in the other half. In the well-oriented
portion of the biopsy (Fig. 23D,E), the nuclei in the
lower two thirds of the epithelium are markedly hyper-
chromatic and show moderate variation in size and
shape. The upper epithelium shows orderly maturation,
with only a few scattered atypical cells. The poorly ori-

Table 23. Esophageal lesion 23
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ented portion of the biopsy (Fig. 23D,F) shows similar
features, although the atypical cells appear to be more
widely distributed. In all areas of the biopsy, the border
between the epithelium and the lamina propria is clear
and distinct, with no evidence of invasion. The findings
are consistent with high-grade dysplasia.

The resection specimen contains the full thickness of
the mucosa and a small portion of submucosa. At low
power (Fig. 23G) part of the epithelium appears hyper-
cellular, and this part overlies an inflamed lamina
propria. Higher power views of this area (Fig. 23H,I)
show that the full thickness of the epithelium is filled
with atypical cells with enlarged, pleomorphic vesicular
nuclei, small nucleoli, and relatively scant cytoplasm. As
in the biopsy, however, the border between the epithe-
lium and the lamina propria is clear and distinct, with
no evidence of invasion. Thus the findings are again
most consistent with high-grade dysplasia.

As discussed in Case 20, grading of squamous dys-
plasia based on the proportion of the epithelial thick-
ness that is involved by the dysplastic cells has been
shown to have prognostic significance. Biopsy orienta-
tion is very important for accurate grading of squamous
dysplasia using these criteria. Most areas of most biop-
sies in Cases 20–24 are not well oriented, making dys-
plasia grading more difficult, more subjective, and
potentially less accurate than it might have been. The
reason for such variable orientation is that the biopsies
were curled and twisted when they were fixed. The best
way to achieve good, uniform orientation is to have a
technician in the endoscopy room spread the biopsies
on filter paper before they are fixed. After fixation, the
paper can be removed and the biopsies remain flat and
well oriented for embedding and sectioning [1].

Reference

1. Lewin KJ, Riddell RH, Weinstein WM (1992) Gastroin-
testinal pathology and its clinical implications, 1st edn.
Igaku-Shoin, New York, pp 8–11

Pathology Commentary

Masayuki Itabashi (Japan)

A biopsy from the Lugol–iodine-reaction-negative
lesion in Fig. 23B shows thickened squamous epithe-
lium, of which the basal side layers consist of dense
atypical cells with hyperchromatic nuclei and also
extend toward the lamina propria mucosae, forming
thick trabeculae (Fig. 23D). Figure 23E shows a detail
of Fig. 23D, with downward growth of high cellular atyp-
ical cells of varied nuclear sizes.A detail of another area
of Fig. 23D shows thick epithelium of high cellularity of
atypical cells, with hyperchromatic nuclei and a bud-like
protrusion toward the lamina propria mucosae (Fig.
23F). From the histological findings shown in Fig.
23D–F, the Japanese pathologists diagnosed the lesion
as noninvasive carcinoma or invasive carcinoma (cf.
Table 23).

An endoscopically resected specimen shows a slightly
depressed but high cellular lesion on the right side of
the picture (Fig. 23G). A detail of the lesion in Fig. 23G
shows that the whole layer of the epithelium is replaced
by irregularly arranged spindle-shaped atypical cells
(Fig. 23H). Higher magnification of Fig. 23H shows
widened intercellular spaces and a disorganized
arrangement of atypical cells with enlarged nuclei (Fig.
23I). This lesion was diagnosed as intraepithelial carci-
noma (cis) by most of the Japanese pathologists (cf.
Table 23).
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Case 24, IIb

Fig. 24. A Distal esophagus. B Same site. C Same site after spraying with Lugol’s iodine. D Same site 2 months earlier (after
spraying Lugol’s iodine). E Biopsy specimen
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Case Description

A man, aged 70 years, with diabetes mellitus, had no
recent dyspeptic symptoms but underwent upper GI
screening by endoscopy.At 30cm from the teeth a lesion
was found and biopsied. Two months later endoscopic
ultrasonographic examination was performed and 1
week thereafter the lesion was endoscopically resected
in four pieces. On follow-up endoscopic and histologi-
cal examinations, no neoplastic changes could be
observed.

Endoscopy Commentary

Massimo Crespi (Italy)

This is a very interesting case, where EMR demon-
strated its crucial value as treatment of early lesions in
subjects at high risk for surgery. The endoscopic pic-
tures, both the ones obtained before and after Lugol
staining, clearly show a flat, mucosal lesion with irregu-
lar margins. It is not clear why 2 months elapsed
between the first endoscopy and EMR: in fact Fig. 24D
shows the lesion already well enhanced by the Lugol
stain. The small area on the left, mimicking elevated,
convergent folds, is obviously the primary target for
multiple biopsies and EMR.

In this case the histology is more uniform, pointing
mostly to an intramucosal carcinoma.

Endoscopy Commentary

Kimiya Takeshita (Japan)

The posterior wall of the middle esophagus shows dis-
colored mucosa and an extensive area lacking in capil-
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lary networks. Iodine staining revealed the lesion as a
semi-circumferential, unstained area (Fig. 24C). At
some points, the extent of the lesion was greater than
that usually observed by routine endoscopy. This case
seems to be a type of superficial carcinoma that is poorly
demarcated and difficult to diagnose, and emphasizes
the importance of bearing in mind that a large type IIb-
like cancer with little superficial irregularity can show
deep invasion into the lamina propria in some parts of
the lesion.

Pathology Commentary

Sanford M. Dawsey (USA)

The biopsy is another example of poor orientation lim-
iting the information that can be obtained from a biopsy
specimen. The biopsy contains squamous epithelium, a
small amount of lamina propria, and a portion of mus-
cularis mucosae. The epithelium is filled with atypical
cells with enlarged dyspolaric nuclei and distinct to
prominent nucleoli. The cytologic features are clearly
dysplastic and are worrisome for invasive carcinoma,
but they are not more atypical than the abnormal cells
seen in Case 20 (Fig. 20I), which were not invasive. Cells
with these morphologic features represent invasive car-
cinoma only when they are shown to invade the lamina
propria or deeper structures.

Focally, nests of the atypical cells are present near the
muscularis mucosae, making them highly suspicious for
invasive nests, but the orientation is so poor that the
exact relationship of the various tissue components is
not certain. I have previously seen biopsies of noninva-
sive lesions where poor orientation caused the epithe-
lium and the muscularis mucosae to appear as closely
related as in this case. With better orientation, the
biopsy could have looked similar to the upper portion

Table 24. Esophageal lesion 24
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of Fig. 24I, and the relationship of the various tissue
components would be clear. Thus, this biopsy certainly
represents high-grade dysplasia and may well represent
intramucosal carcinoma, and I can understand any diag-
nosis in this spectrum, but I myself cannot be sure of
invasion from the section illustrated. If I had this case
in a clinical setting, I would cut through the block
looking for more definite evidence of invasion. If I
found nothing more definitive, my diagnosis would be
suspicious for invasive carcinoma, with a written and
verbal comment to the clinician that I am highly suspi-
cious of invasion but cannot prove it without examining
additional tissue.

As mentioned in Case 21, invasion is the most impor-
tant single variable that a pathologist must evaluate in
a biopsy of a neoplastic lesion, because it is only through
invasion that neoplastic cells gain access to lymphatic
and blood vessels and the ability to metastasize. When
invasion is not clear in the submitted tissue, pathologists
should be conservative in their interpretation and
discuss their findings with the clinician. In most cases it
is not too difficult to rebiopsy the lesion or, if clinical
suspicion is high enough, to perform an endoscopic
mucosal resection for both diagnosis and treatment.

The resection specimen in this case contains the full
mucosa and an ample portion of the submucosa. It
shows clear tumor invasion into the muscularis
mucosae, and focal involvement of ducts leading to the
submucosal glands (Fig. 24I). I do not interpret such
duct involvement as submucosal invasion unless I see
tumor penetration into the connective tissue surround-
ing the ducts. True submucosal invasion may be present
on the right side of Fig. 24H, but we are not given closer
views to further evaluate this possibility. The higher
power views (Fig. 24J,K) show nuclear morphology
which is similar to that seen in the biopsy (Fig. 24G),
taking into account differences in fixation artifact. My

diagnosis of the resection specimen would be intramu-
cosal carcinoma involving the muscularis mucosae.

Pathology Commentary

Masayuki Itabashi (Japan)

An endoscopic biopsy from the lesion shows highly cel-
lular and thick epithelium which extends toward the
muscularis mucosae, almost reaching it (Fig. 24E). A
detail of Fig. 24E shows thick trabeculae of high cellu-
lar epithelium almost reaching the muscularis mucosae
(Fig. 24F). Higher magnification of Fig. 24F shows a dis-
organized arrangement of variable-sized neoplastic cells
with plump nuclei (Fig. 24G). These findings (Fig.
24E–G) led most of the Japanese pathologists to diag-
nose the lesion as intramucosal invasive carcinoma (cf.
Table 24).

A scanning power view of an EMR specimen shows
high cellular epithelium with thick trabecular down-
ward projection of epithelium, and association of
inflammatory cell infiltration as well as of lymph folli-
cles (Fig. 24H). A low-power magnification of Fig. 24H
shows the thick trabecula-like downward growth of
neoplastic epithelium more clearly than Fig. 24H (Fig.
24I). One of the trabeculae reaches the level of the mus-
cularis mucosae, which may be an intraductal extension
of the neoplasia. Downward projection of the neoplas-
tic trabeculae reaches the upper layer of the muscularis
mucosae (Fig. 24J). Higher magnification of Fig. 24J
shows disorganized growth of neoplastic cells with a
round nucleus containing a remarkable nucleolus and
frequent mitotic figures (Fig. 24K). Carcinoma with
invasion to the muscularis mucosae is the diagnosis
made by most of the Japanese pathologists.



5. Comments on the Variability of the Diagnoses

Manfred Stolte

the endoscopic findings, the diagnosis would almost
always lead to the correct consequence of endoscopic,
and not surgical, therapy.

As a subscriber to Stomach and Intestine and as a fre-
quent guest in Japan, I learned a great deal from my
Japanese colleagues, and early on abandoned the
dogma—still upheld by many in the West—that stresses
the need to detect isolated invasive tumor cells to estab-
lish the diagnosis of invasive carcinoma. I was particu-
larly helped in this respect by the work of Takahashi and
Iwama [19–21]. In their three-dimensional reconstruc-
tions of the microstructures of well-differentiated
tubular adenocarcinomas of the stomach, these authors
demonstrated that the carcinomatous tubuli invasively
penetrated the lamina propria of the mucosa and anas-
tomosed with the neighboring tubuli to form a network
of neoplastic tubuli. The discovery of such a network
shows that invasive growth through the lamina propria
is present. When these tubuli then infiltrate the muscu-
laris propria and the upper part of the submucosa—
without separated tumor cells and with intact basement
membrane—Western pathologists also diagnose inva-
sive carcinoma, as in the case of lymph node metas-
tases in well-differentiated adenocarcinomas located
elsewhere.

This concept of invasion was also convincingly repre-
sented by Borchard [22]: while superficial lateral expan-
sion, luminal extension, and a vertical intratubular
extension dominate in adenomas, well-differentiated
tubular adenocarcinoma limited to the mucosa has a
quite different growth pattern. This “growth pattern of
invasion” is characterized by primarily lateral inter-
tubular expansion which is located not in the surface but
in the middle part of the mucosa. These abnormally
branched carcinomatous glands, without tumor cell dis-
sociation or penetration of atypical epithelial cells
through the basement membrane, may lead to second-
ary changes such as compression and pressure atrophy
of neighboring glands, and erosion.

The fact that five of the Western pathologists estab-
lished their diagnoses in the same manner as their
Japanese colleagues shows that this “Japanese view-
point” has increasingly gained ground outside of Japan
too. May the cases discussed in this book help this
concept to achieve further international acceptance.

At first glance, the variability in the histological differen-
tial diagnosis of early epithelial neoplasia of the stomach,
first reported by Schlemper et al. [1] and subsequently
confirmed in further reports [2–4], is alarming.This vari-
ability then gave rise to critical comments [5]. One gas-
troenterologist was even moved to give his comments the
title “Japanese Fairy Tales,” [6] and concluded “The high
prevalence of early gastric carcinoma in Japan and the
successes in combating carcinoma of the stomach are
possibly nothing but an artefact.” This commentator,
however, overlooked the fact that one of the Western
pathologists established exactly the same diagnoses, as
did the four Japanese pathologists. He also failed to note
that, in contrast to this group of four Japanese and one
Western pathologist, the diagnoses made by the three
other Western pathologists in forceps biopsy material
differed considerably from their own diagnoses in the
mucosectomy specimens from the same patients. Similar
variable results in identical specimens were also revealed
by the slide seminar that led to the compromise Vienna
classification of gastrointestinal epithelial neoplasia [7],
so that we might be justified in claiming that, in this area
the term “Western deficiency” might be a more accurate
comment than “Japanese fairy tales.” [8]

The uncertainty of many Western pathologists in dif-
ferentiating between dysplasia and well-differentiated
carcinoma of the stomach was already known from a
number of follow-up studies of high-grade dysplasia of
gastric mucosa. In 80% of these cases, a carcinoma was
diagnosed within the very short average follow-up time
of 6 months [9–16]. This uncertainty is readily under-
standable since, in comparison, the Japanese patholo-
gists have much greater experience as a result of the
much more common endoscopy/biopsy diagnosis of
early carcinoma, and the much more frequently prac-
ticed endoscopic mucosectomy [17]. Fewer examina-
tions coupled with less training in this area is therefore
the likely explanation for the diagnostic uncertainty of
many Western pathologists [18].

However, at second glance, the diagnostic discrepan-
cies are not particularly serious in terms of clinical con-
sequences. Only very rarely did a Western pathologist
underdiagnose a neoplasm as regenerative change. In
almost all cases, neoplasia was correctly diagnosed in
the biopsy specimen with the result that, on the basis of
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to the interpretation of gastrointestinal biopsies) is 
synonymous with intraepithelial neoplasia. Like
intraepithelial neoplasia, dysplasia may be graded. Low-
grade dysplasia differs slightly from the normal coun-
terpart whereas high-grade dysplasia approximates to
carcinoma-in-situ. Other approaches to grading are dis-
cussed below.The term “neoplasia” implies autonomous
growth and clonal alterations of cancer genes. Malig-
nant potential is not implicit (some neoplasms such 
as lipomas lack malignant potential) but all gastro-
intestinal neoplasms are regarded as having increased
malignant potential. Within the gastrointestinal tract,
neoplasia may present as discrete, protuberant, and
well-circumscribed polyps or as superficial elevated, flat,
shallow-depressed, and ill-defined lesions. The term
“dysplasia,” as employed in the West, generally relates
to the flat, shallow-depressed, and ill-defined forms of
intraepithelial neoplasia. In practice there is no sharp
cutoff between polypoid and nonpolypoid dysplasia.
For example, adenomas may be flat or depressed
whereas dysplasia associated with inflammatory bowel
disease may be superficial-elevated or polypoid. In addi-
tion, it has been usual in the West to stratify adenomas
on the basis of the grade of dysplasia: mild, moderate,
and severe, or low- and high-grade. By definition, all
adenomas show some degree of dysplasia.

With the exception of the esophagus, many Japanese
pathologists have little or no use for the term “dyspla-
sia.” Lesions diagnosed as dysplasia in the West may be
accommodated by three alternatives in Japan: reactive
change, adenoma, or carcinoma. If one looks critically
at diagnostic practices in the West, one can certainly
sympathize with the Japanese approach. Low-grade dys-
plasia is problematical in that it is overdiagnosed and
subject to considerable interobserver disagreement [6].
Follow-up studies of subjects developing low-grade dys-
plasia in a background of Barrett’s esophagus, chronic
gastritis, or ulcerative colitis, and in the absence of an
endoscopically visible lesion, show little evidence for
malignant progression [7,8]. On the other hand, the
diagnosis of high-grade dysplasia frequently implies the
presence of an underlying malignancy [9,10].

When a Japanese pathologist diagnoses cancer in a
biopsy that would be interpreted as high-grade dyspla-
sia in the West, this is not because the Japanese pathol-
ogist has learned that an underlying cancer cannot be

1. Introduction

It is generally assumed that the distinction between
cancer and noncancer is relatively straightforward 
and not subject to wide interobserver disagreement. A
number of workshops involving the assessment of gas-
trointestinal lesions by Japanese and Western patholo-
gists have highlighted major discrepancies [1–4]. In
general, Japanese pathologists have a lower threshold
for the diagnosis of malignancy than Western patholo-
gists. In view of the poor levels of diagnostic agreement,
international dialogue and collaboration is impeded,
and progress in both clinical and basic research suffers
accordingly. The Vienna classification (Table 1) was
developed in order to remedy this situation [5]. When
the proposed terminology is adopted by Japanese and
Western pathologists, the reporting differences are
reduced but not eliminated.

2. Basis for Discrepancies

Analysis of discrete criteria used by pathologists in the
evaluation of gastrointestinal neoplasms underscores
the basis for the discrepancies between Japan and the
West [1]. In Japan, emphasis is placed upon cytological
features of malignancy, particularly nuclear enlarge-
ment, hyperchromatism, pleomorphism, and nucleolar
prominence, and architectural features such as complex
budding or branching of glands. In the West, emphasis
is placed on the demonstration of invasion into the
underlying stroma. While these contrasting approaches
go some way towards explaining the discrepancies,
other less tangible factors are also of importance. These
center on definitions of dysplasia, neoplasia, carcinoma-
in-situ, invasion, and intramucosal carcinoma, and 
different attitudes towards clinical utility versus descrip-
tive precision in histopathological reporting.

2.1 Dysplasia, Neoplasia, and
Carcinoma-In-Situ

The term “dysplasia” is employed more widely in the
West than in Japan [4]. In the West, dysplasia (as applied
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excluded. Rather, it is a decision based upon cytological
and architectural criteria and the premise that cancer
must be present within an epithelial layer prior to the
onset of invasion. It so happens, however, that when the
premise is put to the test Japanese pathologists often
turn out to be correct [1–3], i.e., the diagnosis of cancer
in a biopsy (interpreted as benign by Western patholo-
gists) is often vindicated when the entire lesion is sub-
sequently resected.

Although dysplasia is frequently overdiagnosed on
the one hand and may turn out to be the mucosal com-
ponent of an invasive carcinoma on the other, lesions
do exist that are flat or depressed, neoplastic, non-
invasive, and cannot be accommodated by the term
“adenoma.” These are observed against a background
of chronic inflammation in the columnar-lined
(Barrett’s) esophagus, stomach, and colon (Fig. 1A–D).
The latest edition of the World Health Organization
classification has recommended that the term “dyspla-
sia” be replaced by “intraepithelial neoplasia” but rec-
ognizes the existence of diffuse, non-invasive neoplasia
separate from adenoma [11].

2.2 Invasion and Intramucosal
Carcinoma

In the West, the presence or absence of invasion has
been used as the main discriminant between cancer and
noncancer. Superficially this provides an objective and
pragmatic approach to the reporting of gastrointestinal
neoplasia. An epithelial lesion is either confined to the
tissue of origin (intraepithelial) in which case there is

no possibility of distant spread, or early invasion has
occurred with an associated risk of distant spread.
However, the practicalities are not quite so straight-
forward. In most epithelial surfaces, invasion implies
traversion of the basement membrane into the under-
lying connective tissue stroma. In well-differentiated
glandular neoplasia, invasive elements may synthesize a
basement membrane and it may be difficult to distin-
guish between preinvasive and early invasive mucosal
neoplasia. The diagnosis is easier in the case of poorly
differentiated mucosal carcinoma when cells are
grouped into small, irregular clusters or totally discohe-
sive as in the case of signet-ring cell carcinoma.
However, many mucosal neoplasms are not poorly 
differentiated.

In the West, a particular rule has been developed 
for colorectal but not esophageal or gastric neoplasia.
According to this rule, cancer cannot be diagnosed
without the demonstration of invasion across the mus-
cularis mucosae into the submucosa. The basis of this
rule is that lymphatic spread does not precede invasion
across the muscularis mucosae. Concern that surgeons
may proceed to radical colorectal surgery upon receiv-
ing a report with the diagnosis “carcinoma-in-situ”
resulted in preferential use of the terms “high-grade” or
“severe dysplasia” for neoplastic lesions lacking evi-
dence of submucosal invasion. Nevertheless, there are
instances in which it is difficult to sustain this rule. An
example is the finding of intramucosal poorly differen-
tiated or signet-ring cell carcinoma. This is uncommon
in the large bowel, but may occasionally be observed in
malignant adenomas and with greater frequency in
mucosal neoplasia complicating chronic inflammatory
bowel disease.

The Western rule for colorectal neoplasia has been 
a source of inconsistency with respect to the TNM
(tumor/node/metastasis) classification. In esophagus,
stomach, and small intestine, intramucosal and submu-
cosal carcinoma are T1 lesions [11]. In the colon, intra-
mucosal neoplasia is grouped with Tis lesions. The fact
that the TNM system recognizes carcinoma-in-situ under
pTis is problematical as many Western pathologists avoid
the term. A recent report prepared by the American
Joint Committee on Cancer has recommended that col-
orectal mucosal carcinoma (currently pTis) be stratified
as pTie (intraepithelial) and pTim (intramucosal) [12].
This consolidates the official recognition of mucosal col-
orectal carcinoma in the West, but three problems
remain unresolved. These are the diagnostic distinction
between high-grade dysplasia and cancer, arbitrary deci-
sions regarding cancer registrations, and the persistence
of differing rules for staging neoplasia in different
regions of the gastrointestinal tract.

Table 1. Vienna classification of gastrointestinal epithelial
neoplasia
Category Definition

1 Negative for neoplasia/dysplasia
2 Indefinite for neoplasia/dysplasia
3 Noninvasive low-grade neoplasia (low-grade adenoma/

dysplasia)
4 Noninvasive high-grade neoplasia

4.1 High-grade adenoma/dysplasia
4.2 Noninvasive carcinoma (carcinoma-in-situ)a

4.3 Suspicion of invasive carcinoma
5 Invasive neoplasia

5.1 Intramucosal carcinomab

5.2 Submucosal carcinoma or beyond

a Noninvasive indicates absence of evident invasion
b Intramucosal indicates invasion into the lamina propria or muscu-
laris mucosae



3. Which Approach is Correct—
East or West?

The preceding account demonstrates the reality of a
“gray zone” or “borderline” between noncancer and
cancer in the gastrointestinal tract. In the West, the
concept of borderline lesions is not especially devel-
oped in the gastrointestinal tract. An uncertain or 
indefinite category has been introduced to cover the
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gray area between reactive change and dysplasia in
inflammatory bowel disease, but the term “border-
line lesion” is generally understood to span cancer 
and noncancer. It relates to lesions recognized as 
neoplastic but of uncertain or limited malignant poten-
tial. The Western pathologist dichotomizes gastroin-
testinal neoplasia into benign or malignant. In the
absence of unequivocal invasion, borderline lesions 
are likely to be classified as benign (dysplasia or
adenoma).

Fig. 1A–D. Illustration of the concept of
intraepithelial neoplasia (dysplasia) as
distinct from regenerative or reactive
change, adenoma, or carcinoma. The
material is derived from a colonoscopic
series obtained from a subject under
surveillance for long-standing ulcerative
colitis. A Changes of chronic ulcerative
colitis with no intraepithelial neoplasia.
There is slight crypt irregularity, branch-
ing, and Paneth cell metaplasia (arrow).
B Low-grade changes evidenced by
nuclear enlargement and palisading, and
some loss of goblet cell differentiation.
C More marked nuclear enlargement
and focal loss of nuclear polarity. Pseu-
dostratification of nuclei is conspicuous
in the surface epithelium. There is little
active inflammation to account for the
changes. The changes are borderline
between low and high grade. D High-
grade intraepithelial neoplasia with
marked nuclear enlargement, pleomor-
phism, and loss of polarity. Crypts 
show irregular branching and budding.
Dystrophic or upside-down goblet cells
are conspicuous (arrow) (Hematoxylin–
eosin, ¥20)
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Japanese pathologists have employed the term “bor-
derline” to encompass group III lesions in the diagnostic
guidelines developed by the Japanese Society for
Research on Gastric Cancer [13]. Most borderline
lesions equate to adenomas. Gastric adenomas are infre-
quent lesions in the West. Currently, few Japanese
pathologists employ the term “borderline lesion” when
reporting gastrointestinal biopsies. Like their Western
counterparts, Japanese pathologists split neoplasms 
into benign (adenoma) versus malignant. Nevertheless,
borderline lesions exist and account for the large 
discrepancy between Japan and the West. In Japan, bor-
derline lesions are more likely to be grouped with cancer.

It may therefore be argued that both Japanese and
Western pathologists are incorrect in failing to
acknowledge borderline pathology and forcing all diag-
noses into either benign or malignant categories. The 
Vienna classification makes an allowance for borderline
pathology in its Category 4 lesions. These include three
classes of noninvasive high-grade neoplasia: (1) high-
grade adenoma/dysplasia, (2) noninvasive carcinoma
(carcinoma-in-situ), and (3) suspicion of invasive
cancer. This grouping of borderline lesions overcomes
some but not all of the discrepancy between Japanese
and Western pathologists with respect to the diagnosis
of esophageal, gastric, and colorectal neoplasia.

There are several reasons for attaching a diagnostic
label to a tissue sample. The label may influence im-
mediate management, determine prognosis, impact on
lifestyle choices by the patient, become a statistic in epi-
demiological research, or serve as a gold standard in
biomedical research. The diagnostic label may need to
be modified or qualified according to its intended use.
A Japanese diagnosis could be more scientifically
correct for the purposes of biomedical research. That is,
the label of cancer may be biologically correct. The
same diagnostic label could result in unnecessarily
radical surgical treatment of a mucosal neoplasm in the
West. In fact, the link between diagnosis and manage-
ment may be influenced by the availability of thera-
peutic options.The development in Japan of endoscopic
mucosal resection has generated a paradoxical situation
in which a more aggressive diagnosis (mucosal carci-
noma) is followed by conservative surgery when a
similar lesion that is diagnosed as high-grade dysplasia
in the West may be treated by radical resection.

4. Utility of the Vienna
Classification

The Vienna classification was developed to reduce the
major diagnostic discrepancy between Japanese and

Western pathologists and thereby facilitate meaningful
dialogue between pathologists, clinicians, and epide-
miologists. While the Vienna classification partially
achieves this goal, the five categories do not permit a
direct matching with current therapeutic options [14].
Endoscopic mucosal resection is a preferred treatment
for small mucosal neoplasms irrespective of the pres-
ence or absence of invasion of the lamina propria. The
risk of lymph node metastasis for intramucosal 
carcinoma of esophagus, stomach, and colorectum is
2%–3%, 2%–4%, and 0%, respectively [14]. The risk
rises to 37%–52%, 14%–22%, and 3%–18% for sub-
mucosal invasion in these respective sites [14]. In the
case of intramucosal carcinoma of the esophagus that
has not invaded the muscularis mucosae and the case 
of well to moderately differentiated gastric cancer 
that is less than 2cm in diameter and non-ulcerated,
there is virtually no risk of lymph node metastasis [14].
Endoscopic mucosal resection is therefore a safe treat-
ment for such early malignant lesions. On the basis of
the preceding argument, it is logical to group intra-
mucosal carcinoma with category 4 lesions in the
Vienna classification as a category warranting treatment
by endoscopic mucosal resection [14]. Most (but not all)
cancers with submucosal invasion will require more
radical surgery. A second reason for grouping intra-
mucosal carcinoma in the “borderline” Vienna group 4
category is the fact that the histopathological diagnosis
of mucosal invasion is highly subjective and prone to
interobserver variation. Diagnostic discrepancies would
be further reduced if this recommendation were
accepted. A third reason would be to eliminate the site
differences that currently exist in the TNM system.
Specifically, intramucosal esophageal, gastric, and small
intestinal carcinoma could then be moved from T1 into
Tis, as is the current practice for colorectal intramucosal 
carcinoma.

5. Limitations of the Vienna
Classification

The Vienna classification and its modification dis-
cussed above is no more than a method for encoding
diagnoses in a way that helps to eliminate differences 
in reporting practices between Japan and the West.
Despite going some way towards achieving this im-
portant aim, the Vienna classification does not replace
the more traditional forms of diagnosis. While the logic
of the approach cannot be denied, a diagnostic group
that includes high-grade adenoma, high-grade dyspla-



sia, non-invasive carcinoma, and (in the case of the 
modified system) intramucosal carcinoma is clearly
highly heterogeneous. Apart from providing no dis-
tinction between dysplasia (intraepithelial neoplasia)
complicating inflammatory bowel disease and adenoma,
the Vienna classification does not classify adenomas
into tubular, tubulovillous, villous, or serrated. Nor 
does it recognize subtypes of dysplasia such as intesti-
nalized or nonintestinalized in the case of gastric dys-
plasia [15]. These points are not faults or deficiences 
of the Vienna classification but merely reinforce the 
fact that this classification adds to, rather than sub-
stitutes for, existing systems. To meet the deficiencies 
of the Vienna classification, more detailed and site-
specific classifications have been proposed. An 
example is the Padova classification for gastric 
dysplasia [16].

Even if intramucosal carcinoma were moved to the
group 4 category of the Vienna classification, some dis-
crepancies between East and West would persist. The
main explanation for this is the subjectivity of grading
adenoma or dysplasia. The level of disagreement is
reduced by the use of two grades (low and high) as
opposed to three (mild, moderate, and severe), but is
not eliminated.

As stated above, grading attempts to define the 
position of a benign neoplastic process between the
extremes of normal (or non-neoplastic alterations) and
cancer. However, grading is used in an altogether dif-
ferent way, i.e., to stratify cancers into those with low
versus high aggressiveness. For example, an invasive
neoplasm showing minimal cytological atypia and archi-
tectural complexity with a high degree of cellular dif-
ferentiation would be classified as a low-grade cancer.
The lesion must have existed as a noninvasive neo-
plasm, yet immediately prior to the onset of invasion it
would have been characterized by the same low-grade
features as the invasive counterpart. In other words,
when the two types of grading are not distinguished,
one can have a situation in which a low-grade benign
neoplasm can become a cancer without becoming 
high-grade. This explains why the same lesion can be
diagnosed as low-grade adenoma in the West and (non-
invasive) carcinoma in Japan.

Examples of cytologically bland colorectal cancers
include mucinous, serrated, and DNA microsatellite
unstable cancers. These may arise from cytologically
bland precursors such as villous and serrated adenomas
[17]. Different types of grading system will be required
to cope with different pathways of tumorigenesis.
Benign neoplasms that are currently diagnosed as low-
grade yet carry a high malignant potential may in the
future be graded as high-grade on the basis of different
(perhaps molecular) features [18].
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6. Conclusion

The Vienna classification was developed with the aim of
reducing discrepancies between Western and Japanese
pathologists reporting on gastrointestinal neoplasia. It
should be regarded as supplementary to, rather than
replacing, more detailed and site-specific classifications
of gastrointestinal neoplasia. The system works by
grouping “borderline” lesions into category 4. Despite
this, interobserver differences between and within
Western and Japanese pathologists continue to be a
problem. The persisting problems center on the recog-
nition and diagnosis of intramucosal carcinoma and 
the distinction between low-grade versus high-grade
intraepithelial neoplasia (dysplasia). The first problem
can be solved very simply by including intramucosal car-
cinoma with category 4 lesions. There is no reason for
not doing this. The second problem cannot be resolved
so easily and requires a greater understanding of the
relationships between morphology, molecular biology,
and behavior.
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1. Early Neoplasia in Barrett’s Esophagus

Manfred Stolte, Michael Vieth, Andrea May, Liebwin Gossner, Irina Dostler,
and Christian Ell

With regard to the endoscopic diagnosis of early
Barrett’s carcinomas, we were initially of the opinion
that the macroscopic classification of early gastric car-
cinoma could also be applied to Barrett’s esophagus.
Our initial evaluation of the macroscopic types of early
Barrett’s carcinoma in analogy to early gastric carci-
noma in 200 endoscopic mucosectomy specimens,
however, then showed that the early carcinomas in
Barrett’s esophagus often present no uniform macro-
scopic appearance, but, rather, show a mixed pattern
(see Table 1). This is due in particular to the fact that
the early carcinoma often does not grow focally, but in
a circular fashion over a larger area (see Fig. 1).

On the basis of the macroscopic and histological find-
ings, the following endoscopic presentations can be con-

1. Introduction

Over the last 10–20 years, the incidence of adenocarci-
nomas in Barrett’s esophagus has increased enormously
in many Western countries [1–5]. The increase in these
countries is greater than that of all other malignant
epithelial tumors, so that the term “new epidemic” has
even been applied [6].

The aim of gastroenterologists and pathologists must
therefore be to diagnose this neoplasia at as early a
stage as possible and thus enable curative endoscopic
therapy. A review of the older literature up to the
middle of the 1990s leaves the impression that we are
far from achieving this objective, since these older pub-
lications report mostly advanced Barrett’s adenocarci-
nomas, with the 5-year survival rate varying between
7% and 20% [7].

Over the last 5 years, however, as a result of great
advances in diagnostic endoscopy there has been a pos-
itive change. Ever more frequently, early-stage neopla-
sia is being detected endoscopically, diagnosed in biopsy
material, and treated via the endoscope [8–11]. Ten
years ago, we at the Institute of Pathology of the
Bayreuth Hospital diagnosed advanced Barrett’s carci-
nomas almost exclusively. The above-mentioned
progress in diagnostic endoscopy has resulted in an
increase in the percentage of early neoplasias we have
diagnosed over the last 5 years to 50%–60%.

2. How Histology Helps to Improve
the Endoscopic Diagnosis of Early
Neoplasia in Barrett’s Esophagus

Formerly it was believed that “dysplasia” of Barrett’s
mucosa could be diagnosed only histologically, and
therefore quadrant biopsies at intervals of 1–2cm were
recommended [12, 13]. “Dysplasia,” however, is defined
as unequivocal intraepithelial neoplasia [14]. We there-
fore earlier postulated that, where something “new” is
growing, the surface structure of the mucosa must also
be altered, and were of the opinion that, with special
endoscopic techniques such as chromoendoscopy and
magnification videoendoscopy, such neoplasia could be
recognized and submitted to targeted biopsy [15].
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Table 1. Macroscopic classification of early Barrett’s carcino-
mas in 200 patients, in analogy to the classification of early
gastric carcinomas

Barrett’s neoplasia
Type I 11.5%
Type IIa 28.3%
Type IIb 17.7%
Type IIc 3.8%
Type III 1.7%

Mixed type 37.0%

Fig. 1. Operative specimen with a circular growing early
mucosal Barrett’s adenocarcinoma with irregular surface
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sidered suspicious for neoplasia and are detectable with
the various endoscopic techniques indicated:

1. As a result of the “new growth,” the following
changes in the surface structure of Barrett’s mucosa
may occur:

—irregular verrucous or papillary areas, and
—elevations or broad-based polyps.
Such alterations must therefore be detectable with

high-resolution video-endoscopy and magnification
videoendoscopy.

2. Invasive neoplasia is also characterized by infiltra-
tive and destructive growth. Erosions and ulcers in

Barrett’s mucosa must be considered as suspicious find-
ings that require targeted biopsy.

3. Neoplasia also leads to the replacement of the
goblet cells, which can be visualized with negative meth-
ylene blue chromoendoscopy.

4. Neoplasia in Barrett’s esophagus induces an
increase in angiogenesis (see Figs. 2 and 3), so that
during videoendoscopy, a search should also be for foci
of increased redness in the salmon-colored Barrett’s
mucosa.

5. Early carcinomas in Barrett’s mucosa reveal con-
siderable disruption of the architecture of the neoplas-
tic tubules (irregular budding and branching). This

Fig. 2. Normal vascularization of Barrett’s mucosa without
neoplasia (immunohistochemical marking of the endothelial
cells of the capillaries with CD 34 antibody)

Fig. 3. Increased vascularization of Barrett’s mucosa with
high-grade intraepithelial neoplasia (immunohistochemistry
with CD 34 antibody)

Figs. 4 and 5. Focal adenocarcinoma in a short Barrett’s esophagus prior and after methylene blue staining



histological finding may in future be a “diagnostic
search criterion” for new imaging methods such as
optical coherence tomography [16, 17] and intravital
endoscopic microscopy [18, 19].

6. In addition, early carcinomas are characterized by
invasive growth. The best means of detecting this inva-
sive growth and its extent (depth of infiltration) is
endosonography carried out with 20MHz miniprobes
[20].
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3. Endoscopic Findings in Early
Neoplasia in Barrett’s Mucosa

According to the above-described morphological pat-
terns discrete changes in color, structure, and mucosal
architecture within the Barrett’s segment have to be
visualized during endoscopy. Small nodules, increased
redness, or irregular cobblestone-like pattern are typical
for neoplasia in Barrett’s. A distorted mucosal pattern

Figs. 6 and 7. High-grade intraepithelial neoplasia in the short Barrett’s esophagus: overview and after magnification endoscopy
in combination with acetic acid 1.5%

Fig. 8A,B. Early Barrett’s adenocarcinoma type IIa after magnification endoscopy with acetic acid 1.5%

A B
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or small erosive alterations of the mucosa are also 
signs for malignant degeneration. High-resolution
endoscopy in combination with vital stains such as
methylene blue and acetic acid help to delineate such
lesions (Figs. 4–8).

4. Histology of Early Neoplasia

Barrett’s adenocarcinoma arises from intraepithelial
neoplasia (dysplasia) which is classified as low grade or
high grade. In this stage, the neoplasia cannot metasta-
size, but early Barrett’s adenocarcinomas limited to the
mucosa also very rarely metastasize. The aim of diag-
nostic endoscopy/biopsy, therefore, must be the histo-
logical detection of neoplasia in these early stages.
Histological diagnosis of these early neoplasia is,
however, still very uncertain, and interobserver varia-
tion relatively poor [21–25]. This is also confirmed by
the evaluation of our consultational diagnostic work
done in 2001 [26]: regenerative changes are frequently
overdiagnosed as low-grade dysplasia, and carcinomas
are not infrequently underdiagnosed as high-grade dys-
plasia (see Table 2).

Furthermore, the extremely variable reported preva-
lence of low-grade dysplasia in numerous publications
(see Table 3) indicates that regenerative changes in
Barrett’s mucosa are obviously overdiagnosed as low-
grade dysplasia the world over [27–33].

5. Differential Diagnosis Between
Regenerative Changes and 
Low-Grade Dysplasia in 
Barrett’s Mucosa

This differential diagnosis is apparently the most un-
certain borderline area in the histological diagnostic
workup of Barrett’s mucosa. In many cases, back-to-
back glands located at the base of Barrett’s mucosa with
hyperchromatic nuclei and increased mitotic figures are
overdiagnosed as low-grade dysplasia (Fig. 9). Back-to-
back glands, however, are merely a result of the p-
division during the regenerative process [34].The nuclei
in the basal third of the regenerative glands have
compact chromatin without prominent nucleoli, the
epithelium matures steplessly in the apical direction,
and the surface epithelium is normal [35–37].

In low-grade intraepithelial neoplasia (dysplasia) the
architecture of Barrett’s mucosa with parallel arrange-
ment of glands is largely normal. The neoplastic epithe-
lial cells with basally located, often peg-like nuclei
extend up to the surface epithelium of Barrett’s mucosa
and reveal an abrupt transition to the neighboring
Barrett’s epithelium (Fig. 10).

Unfortunately, we have no reliable immunohisto-
chemical or molecular-pathological markers for the 
differentiation of the regenerative changes from low-
grade intraepithelial neoplasia. In the individual case,
immunohistochemical examinations with an antibody
against Ki67 or p53 may be useful [38–40].

On the basis of our experience, we would draw atten-
tion to the fact that the reliable biopsy-based diagnosis
of low-grade intraepithelial neoplasia may merely be
the tip of the iceberg, so that low-grade intraepithelial
neoplasia may also be an extension of a high-grade
intraepithelial neoplasia or an adenocarcinoma.

Table 2. Comparison of Barrett’s neoplasia diagnoses sub-
mitted for a second opinion with the corrected diagnoses [26]

Barrett LGIEN HGIEN Ca

LGIEN
(n = 89) 75.0% 7.5% 5.0% 12.5%

HGIEN
(n = 122) 29.5% 0.8% 13.1% 56.6%

Ca
(n = 67) 13.4% — — 86.6%

LGIEN, low-grade intraepithelial neoplasia; HGIEN, high-grade
intraepithelial neoplasia; Ca, Barrett’s adenocarcinoma

Table 3. Differences in the incidence of the diagnosis of a low-
grade intraepithelial neoplasia (LGIEN) in published studies
First author [Ref.] Year LGIEN

Schnell [27] 2002 67.2%
Sharma [28] 2003 25.0%
Egger [29] 2003 20.2%
O’Connor [30] 1999 17.6%
Fisher [31] 2003 13.5%
Gopal [32] 2003 9.7%
Conio [33] 2003 9.6%
Own material 2003 2.2% Fig. 9. Regenerative changes in Barrett’s mucosa, often over-

diagnosed as “low-grade dysplasia”



6. Differential Diagnosis Between
Low-Grade and High-Grade
Intraepithelial Neoplasia of
Barrett’s Mucosa

In the case of high-grade intraepithelial neoplasia, too,
the normal architecture of Barrett’s mucosa is relatively
well preserved. As in low-grade intraepithelial neopla-
sia, the epithelium of Barrett’s glands has been replaced
by neoplastic epithelium. In comparison with the
epithelium of low-grade intraepithelial neoplasia,
however, neoplastic epithelium in high-grade dysplasia
reveals all the cytological criteria of malignancy. The
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nuclei show an irregular arrangement (loss of polarity,
more marked polymorphism and hyperchromatism
with irregularly structured chromatin, with prominent
nucleoli and increased pathological mitotic figures [Figs.
11 and 12]).

7. Differential Diagnosis Between
High-Grade Intraepithelial
Neoplasia and Adenocarcinoma 
in Barrett’s Mucosa

As in the case of high-grade intraepithelial neoplasia,
all the above-mentioned cytological criteria of malig-
nancy are also found in well-differentiated Barrett’s
adenocarcinoma. In addition, invasive growth of the
neoplastic tubuli is to be seen. This architectural dis-
ruption is interpreted by many American pathologists
to be a “partial substrate” of high-grade intraepithelial
neoplasia, and not invasive intramucosal carcinoma
[41–43]. These pathologists diagnose carcinoma only
when there is disruption of the neoplastic glands with
single tumor cells within the lamina propria and solid
invasive trabecular tumor pegs are found. In our 
own experience, however, these criteria are to be 
seen only in moderately or poorly differentiated ade-
nocarcinomas, but not in well-differentiated adenocar-
cinoma. We are of the opinion that—in analogy to 
well-differentiated early gastric carcinoma [44–46]—
transversally arranged interconnected neoplastic tubuli
must be interpreted as invasive growth through the
lamina propria. Militating in favor of this interpretation
is the fact that these well-differentiated tubular
Barrett’s adenocarcinomas often fail to show any tumor

Fig. 10. Low-grade intraepithelial neoplasia (“dysplasia”)
with extension up to the surface of Barrett’s mucosa and
abrupt transition to the neighboring epithelium

Figs. 11 and 12. High-grade intraepithelial neoplasia of Barrett’s mucosa
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cell dissociation, even in the invasive front in the newly
formed muscularis mucosae, the original lamina propria
of the esophageal mucosa, the original muscularis
mucosae, and the submucosa, but are here characterized
by invasive neoplastic tubuli (Figs. 13 and 14). When
confronted by such findings in the endoscopic muco-
sectomy specimens or surgical specimens, most Western
pathologists also diagnose adenocarcinoma—as in the
case of well-differentiated tubular adenocarcinoma in
the stomach or colorectum.This is also shown by a com-
parison of the diagnosis of high-grade intraepithelial
neoplasia in biopsy material with the definitive diagno-
sis in the surgical specimen: in 40%–70% of the cases
[47, 48], a carcinoma is diagnosed in the surgical speci-
men, in some cases with evidence of advanced carci-

noma [49, 50]. This is not at all surprising, since our
experience shows that well-differentiated Barrett’s car-
cinomas often mimic high-grade intraepithelial neopla-
sia at the surface, while invasive carcinoma is
unequivocally diagnosed in the base (Figs. 15 and 16).

For this “borderline area,” again, no immunohisto-
chemical or molecular-pathological markers are 
available for the differential diagnosis between high-
grade intraepithelial neoplasia and well-differentiated
Barrett’s adenocarcinoma. In such a case, the “eye of the
pathologist” remains the gold standard [51]. Basically,
however, this differential diagnosis is merely “aca-
demic,” since the consequences to be drawn from a
diagnosis of high-grade intraepithelial neoplasia in
biopsy material should always be endoscopic treatment.

Fig. 13. Barrett’s adenocarcinoma with invasion of the mus-
cularis mucosae

Fig. 14. Barrett’s adenocarcinoma with invasion of the super-
ficial submucosal layer

Figs. 15 and 16. Barrett’s adenocarcinoma with the appearance of high-grade intraepithelial neoplasia in the upper part of the
mucosa



The fact that the indication for endoscopic resection
based on a special gastroenterological diagnostic
workup is correct in approximately 90% of the cases is
confirmed by our evaluation of endoscopic resection
specimens obtained from 399 patients (see Table 4):
most neoplasias removed by endoscopic resection were
limited to the mucosa, and surgical treatment was nec-
essary in only a few patients in whom the histological
workup revealed invasion of the submucosa.

8. Is Endoscopic Resection
Adequate Treatment for Early
Neoplasia of Barrett’s Mucosa?

The justification for the limited endoscopic treatment 
is provided by six publications on the incidence of
regional lymph node metastases in esophagectomy
specimens [41, 52–57]. In the case of early carcinomas
limited to the mucosa, only two of the seven publica-
tions reported finding lymph node metastases, in 2–3%
of the cases, while infiltration of the submucosa was
associated with an increase in lymph node metastases to
between 8% and 56% (see Table 5). In none of these
studies was the depth of infiltration in the mucosa and
submucosa further differentiated in more detail.

In analogy to the classification of early squamous cell
carcinoma [58], we initially differentiate the depth of
infiltration of Barrett’s adenocarcinomas as follows:

m1 = carcinoma limited to Barrett’s mucosa
m2 = carcinoma infiltrating the newly formed muscu-

laris mucosae of Barrett’s mucosa
m3 = carcinoma infiltrating the original lamina propria

of the esophageal mucosa
m4 = infiltration of the original muscularis mucosae of

the esophageal mucosa
sm1= infiltration of the superficial third of the submucosa
sm2 = infiltration of the middle third of the submucosa
sm3 = infiltration of the deep third of the submucosa

Whether this differentiated classification of the depth 
of infiltration is of any practical value, e.g., whether m4
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carcinomas more frequently metastasize to the lymph
nodes than m1 carcinoma, or whether, e.g., in analogy
to early gastric carcinoma, sm1 carcinomas relatively
rarely metastasize to the lymph nodes, may be answered
by the results of our currently ongoing follow-up 
investigations.

As a working hypothesis: in the absence of such data,
the risk of metastasis can, for the present, in analogy 
to early gastric carcinoma, be differentiated as 
follows:

Low risk
—Depth of infiltration limited to the mucosa (m1 to

m4)
—Well to moderately well-differentiated adenocarci-

noma (G1, G2)
—No invasion of lymphatic or blood vessels (L0, V0)

High risk
—Depth of infiltration—into the submucosa (sm1 to

sm3), or
—Poorly differentiated (Fig. 17) and undifferentiated

carcinoma (G3, G4), or

Table 4. Frequency of the histological diagnoses in 1011 endo-
scopic resection preparations from 399 patients

No neoplasia 2.0%
LGIEN 1.2%
HGIEN 3.2%
pT1-m-Ca 79.7%
pT1-sm1-Ca 6.3%
pT1-sm2-Ca 3.8%
pT1-sm3-Ca 3.8%

n = 399; 1011 endoscopic resections

Table 5. Incidence of lymph node metastases (N+) in surgical
specimens with Barrett’s adenocarcinomas confined to the
mucosa (pT1m), and in Barrett’s carcinomas infiltrating into
the submucosa (pT1sm)

pT1m pT1sm

First author [Ref.] Year n N+ n N+

Rice [52] 1997 29 3% 17 8%
Hölscher [53] 1997 10 0% 31 10%
Ruol [54] 1997 4 0% 22 36%
van Sandvick [55] 2000 12 0% 20 30%
Stein [56] 2000 38 0% 56 18%
Dar [41] 2003 20 0% 4 0%
Westerterp [57] 2005 54 2% 66 56%

Fig. 17. Poorly differentiated microadenocarcinoma in
Barrett’s mucosa
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—Invasion of lymphatic or blood vessels (L1, V1)
(Fig. 18)

Further follow-up investigations will be required to
show whether this risk classification is correct.

9. Results of Surgical Treatment 
of Early Neoplasia of Barrett’s
Mucosa

Radical esophageal resection has until now been the
standard treatment for patients with early neoplasia in
Barrett’s esophagus. However, it is associated with high
rates of mortality and morbidity. Even in specialized
centers with highly selected patient populations, the
mortality in patients with neoplasias is more than 3%,
while morbidity rates of 20%–50% are reported [3, 59].
In patients over the age of 70, the mortality increases 
to as much as 11% [60]. Another aspect that needs to
be taken into account is that patients require at least 
9 months postoperatively to achieve a quality of life
similar to that which they had before the operation [61].
A further argument in favor of local therapy is the vir-
tually nonexistent risk of lymph node metastases in
intraepithelial neoplasias and mucosal early carcinomas
[41, 52–57]. It is only when infiltration of the submucosa
takes place that lymph node metastases are encoun-
tered, in 8%–56% of cases [52–57, 62]. Exact pretreat-
ment staging using chromoendoscopy, miniprobe
endosonography, and computed tomography is there-
fore indispensable [63].

10. Different Endoscopic 
Resection Techniques

The endoscopic resection (ER) techniques used depend
on the anatomical conditions, the macroscopic type of
the early carcinoma, and the endoscopist’s personal
experience. However, ER of intraepithelial neoplasias
or early carcinomas in Barrett’s esophagus is difficult,
as most of the lesions are superficial and lie in an axial
hiatal hernia in the area of the esophagogastric junction.
In our view, there are two techniques that are particu-
larly appropriate in the esophagus: in protruded lesions,
removal after injection under the lesion using the
polypectomy technique, with loops adapted to the size
of the lesion; in superficial lesions, the “suck-and-cut”
technique with a ligation device or cap, which has
proven its value.

10.1 Strip Biopsy

In strip biopsy, a diathermy loop is introduced through
the working channel of the endoscope and positioned
over a protruded lesion, which is fixed by tightening of
the loop and slowly detached using an electrical cutting
current. This technique can be used in (type I) pro-
truded tumors, but with superficial lesions it is difficult
to position the loop, and there may be a risk that the
size of the removed specimen will be limited. Never-
theless, this technique has been advocated and has been
successfully used in the resection of five superficial early
Barrett’s carcinomas [64].

Submucosal injection of a solution can lift superficial
elevated, flat or shallow depressed lesions (type II) and
make it easier to resect them (the “lift-and-cut” tech-
nique). In addition to extending the range of target
lesions in comparison with simple strip biopsy,this proce-
dure also has other advantages. Injection of a saline–
epinephrine solution into the submucosa, for example,
lifts the early carcinoma—thereby increasing the dis-
tance from the muscularis propria and potentially reduc-
ing the risk of perforation. A second advantage of the
injection technique may be a reduced risk of hemor-
rhage,due to the vasoconstriction caused by epinephrine
and compression by the injected volume of liquid.

The type of injection solution used has not been stan-
dardized. The solution most often used is saline with
epinephrine or dextrose in various concentrations. We
use 10ml of a 1 : 100 000 epinephrine–saline solution. A
disadvantage of the epinephrine–saline mixture is its
short retention time (3.0min) in comparison with a 50%
dextrose solution (4.7min) and a 1% rooster-comb
hyaluronic acid solution (22.1min). These data were

Fig. 18. Barrett’s adenocarcinoma with invasion of a lym-
phatic vessel



obtained in an animal-experiment study in the porcine
esophagus [65].

10.2 “Suck-and-Cut” Technique

The “suck-and-cut” technique is used in the esophagus
more frequently than strip biopsy, due to the anatomi-
cal conditions, and our group also uses it almost exclu-
sively. The rationale is that a study by Tanabe et al. [66]
demonstrated that endoscopic suck-and-cut mucosec-
tomy in early gastric cancer is more effective than strip
biopsy with regard to the largest diameter of the
resected specimen, the rate of en bloc resection, and the
complication rate.

In the early 1990s, Inoue and Endo developed the cap
technique, thereby improving the effectiveness of ER in
comparison with simple strip biopsy [67]. In the ER cap
technique, a specially developed transparent plastic cap
is attached to the end of the endoscope. After injection
under the target lesion, the lesion is sucked into the cap
and resected with a diathermy loop that has previously
been loaded into a specially designed groove on the
lower edge of the cap. Since injecting underneath early
carcinomas often makes it difficult to distinguish them,
prior marking of the lesion, e.g., using electrocautery, is
recommended (Fig. 19a–e).

Another resection technique of the “suck and cut”
principle is the ligation technique. In this method, the
target lesion is sucked into the ligation cylinder, and a
polyp is created by releasing a rubber band around it.
The polyp is then resected at its base, either above or
below the rubber band, using a diathermy loop (Fig.
20a–d). In this technique, the endoscope being used for
resection has to be withdrawn again and reintroduced
in order to remove the ligation cylinder and introduce
the loop. Ligation devices available include, in addition
to single-use devices, a reusable ligator [68], with which
similar results can be achieved at reduced cost.

A study conducted by our research group compared
the two suction mucosectomy techniques—the cap tech-
nique and the ligation technique—in the resection of
early esophageal neoplasias [69]. In this prospective
study, 100 consecutive endoscopic mucosal resections
were performed in 70 patients with early esophageal
cancer. Fifty resections were carried out with the liga-
tion device without prior injection, and 50 resections
using the cap technique with prior submucosal injection
with a diluted epinephrine–saline solution. The main
criteria were the maximum diameter of the resected
specimen, the resection area, and the complication rate.
No significant differences were observed between the
two groups with regard to the maximum diameter of the
resected specimens and the resection area after 24h.
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There was only a slight advantage for the ligation group
in patients who had had prior treatment. One minor
bleeding incident occurred in each group, but no severe
complications were seen.

In addition to the suck-and-cut and strip biopsy tech-
niques, ER using a double-channel endoscope has also
been described [70]. In this method, a grasping forceps
is used to pull the target lesion through a diathermy
loop that has been introduced through the second
working channel. The lesion is then resected with the
loop. Due to the large caliber of the endoscope
required, double-channel procedures appear to be very
difficult, especially at the esophagogastric junction, and
may even be almost impossible in the inverted position
in short-segment Barrett’s neoplasia.

The latest technique is the “en bloc” ER by using
“endoknives” as for early gastric cancer. However, for
this technique experience in Barrett’s esophagus is
limited.

11. Endoscopic Resection of Early
Neoplasia in Barrett’s Esophagus

Our research group has now conducted more than 1500
ERs in the esophagus in a total of more than 650
patients who presented to our institution with early
Barrett’s carcinoma or high-grade intraepithelial neo-
plasia (HGIN) between October 1996 and June 2005,
and who underwent endoscopic treatment with curative
intent. The first major interim report from a prospective
series of 64 patients with early Barrett’s carcinoma or
high-grade intraepithelial neoplasia was published by
our group in 2000 [8]. Complete remission was achieved
in 82.5% of cases (97% in the low-risk group, 59% in
the high-risk group). During a mean follow-up period
of 12 months, recurrences or metachronous carcinomas
were observed in 14% of the patients, and these again
underwent successful endoscopic treatment. The rate 
of serious and mild complications in this study was
12.5%.

More recent publications by our group have also con-
firmed the effectiveness of ER in 50 patients with early
neoplasias in short-segment Barrett’s esophagus [71].
Twenty-eight patients received ER, 13 underwent pho-
todynamic therapy (PDT), and three were treated with
argon plasma coagulation (APC). A combination of
these therapies was used in six patients. Complete local
remission was achieved in 98% of the patients; one
patient was switched to surgery after initial ER treat-
ment, as there was submucosal tumor infiltration. In this
study, the minor complication rate was again very low,
at 6% (bleeding, stenosis), and no major complications
were observed.
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Fig. 19A–E. Endoscopic resection of a type IIa mucosal Barrett’s adenocarcinoma using the cap technique

The intermediate results were similarly encouraging
(average follow-up period 34 ± 10 months) in 115
patients treated using EMR (n = 70), PDT (n = 32), and
APC (n = 3). Multimodal therapy also led to complete
local remission in 98% of the patients in this group 
[9].

Endoscopic resection has also been successfully used
by other research groups, although with limited numbers
of patients, in the treatment of early malignancies in
Barrett’s esophagus. In 25 patients with lesions in
Barrett’s esophagus (13 adenocarcinomas, 4 HGINs),
Nijhawan and Wang carried out EMR with diagnostic
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and therapeutic intent [72].The “lift-and-cut” technique
was used in the majority of cases, and the “suck-and-cut”
technique with a ligation device was used in only two
patients.

In a very heterogeneous group of patients,
Waxmann’s group carried out 101 ERs in malignant 
and nonmalignant lesions throughout the entire gas-
trointestinal tract [73]. The patients also included 12
with lesions in Barrett’s esophagus (6 adenocarcinomas,
6 HGINs). The complication rate was 11% and com-
plete remission was achieved in four patients in each
group. The literature otherwise only includes a few
reports of individual cases. Combination therapy with
other local endoscopic procedures appears to be useful
and justifiable in individual cases. If evidence of minimal
residual carcinoma at the resection margin is found
after ER, ablation of the residual tissue using APC or
potassium titanyl phosphate (KTP) laser is defensible
and useful, in our view. In patients with multifocal
intraepithelial high-grade neoplasia, extensive ablation
using PDT is indicated as a supplement to ER in indi-
vidual cases. In 17 inoperable patients with esophageal
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neoplasia within Barrett’s esophagus, Buttar et al.
carried out PDT with Photofrin II or hematoporphyrin
derivative following ER [74]. After a median follow-up
of 13 months, 16 of the 17 patients (94%) were in com-
plete remission. Barrett’s epithelium was completely
ablated by PDT in only 53% of cases. With the addi-
tional PDT, however, stenoses requiring treatment
developed in 30% of the patients, and cutaneous pho-
totoxicity in 12%. The conclusion that additional PDT
can significantly reduce the rate of recurrence and the
rate of metachronous carcinoma cannot be justified on
the basis of this study with a limited follow-up period
and a small number of patients, without a control group.
However, ablation of residual Barrett’s mucosa follow-
ing successful ER treatment does appear to be theoret-
ically useful. On the basis of experience in our own
group of patients, this approach appears to reduce the
rate of metachronous lesions [75].

In experienced hands, ER is a safe method of resect-
ing dysplastic lesions and early carcinomas of the gas-
trointestinal tract, and it has distinct advantages in
comparison with other local endoscopic treatment pro-

Fig. 20A–D. Endoscopic resection of a type IIa mucosal Barrett’s adenocarcinoma with a ligation device
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cedures (such as thermal destruction and PDT): the
opportunity for histological processing of the resected
specimen provides information regarding the depth of
invasion of the individual layers of the gastrointestinal
tract wall, and regarding excision with healthy margins.
This means that even when there is infiltration of the
submucosa that has not been detected before treat-
ment—in which case local endoscopic therapy is no
longer appropriate—a patient with early Barrett’s
cancer is still able to undergo surgical resection.

As was recently shown, the morbidity and mortality
of esophageal resection are significantly dependent on
the frequency with which esophagectomy is carried out
in each center. When there were more than 20 proce-
dures of this type per year, the surgical mortality 
was 8%, while in centers conducting less than 10 pro-
cedures per year the rate was 21% [76]. In view of the
consequent—justified—claim that esophageal resection
should only be carried out at high-volume centers, cur-
ative endoscopic treatment of early esophageal carci-
nomas should also only be carried out in centers with a
similar frequency to that of the surgical high-volume
centers. It is only in these conditions that our conclu-
sion, that patients with HGIN or mucosal Barrett’s 
carcinoma should undergo endoscopic resection with
curative intent instead of radical esophageal resection,
is defensible. Randomized and controlled studies com-
paring radical esophagectomy with endoscopic therapy
are desirable, but they are difficult to conduct—not least
because valid 5-year survival data are now available 
that show no significant difference between patients
who have undergone endoscopic treatment for early
Barrett’s cancers and the average German population
of the same age and sex [77].
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IV. Detection of Early Cancer:
Is Endoscopic Ultrasonography Effective?



1. Gastric Cancer

Rikiya Fujita, Hiroshi Takahashi, and Junko Fujisaki

2. Endoscopic Diagnosis

Lesions can be classified into three fundamental types:
protruded type (0-I), superficial type (0-II), and exca-
vated type (0-III).The superficial type is further divided
into three subtypes: slightly elevated (0-IIa), flat (0-IIb),
and slightly depressed (0-IIc). Some lesions can be
divided into classes described by combinations of 
types and/or subtypes, such as IIa+IIc and IIc+III (see
Figs. 1–7).

Because the criteria for the classification described
above are subjective, there are surely individual varia-
tions in the classification of each lesion among examin-
ers. For instance, type I (protruded type) cannot be
definitely differentiated from type IIa (slightly elevated
type). To differentiate these two types, it was proposed
that the height (2.5mm) of the closed cups of the biopsy
forceps should be used as a standard. Therefore, lesions
less elevated than the standard are classified into type
IIa and those more protruded than the standard are
classified as type I. Even if lesions are considerably pro-
truded, extensive lesions are often classified into type
I+IIa rather than into type I when the lesion as a whole
is taken into consideration. This may be one reason for
individual variations in the classification of lesions.With
regard to the classification of EGC, the proportion of
patients with type IIc is highest, as shown in Table 1.
Patients with type IIc and its combined types account
for 75% of all patients suffering from EGC. The pro-
portion of patients with type IIb is increasing slightly,
probably because small lesions are detected more easily.
In contrast, the proportion of patients with type III
(excavated type) has recently decreased.

The following points are used to detect and classify
cancerous lesions during endoscopy.

1. Color changes (redness, erosion, discoloration,
paleness, milky-colored, etc.) are found in superficial
lesions, particularly in depressed lesions (0-IIc). Slightly
elevated lesions (0-IIa) can be easily detected by chro-
moendoscopy. On the other hand, it is difficult to detect
flat lesions (0-IIb) based on color changes.

2. Convergence of folds (abnormal folds, enlarge-
ment of folds, moth-eaten appearance of folds, thinning
of folds, fusion of folds, etc.) are frequently found in
excavated lesions (types 0-III, 0-IIc+III) and slightly
depressed lesions (type 0-IIc). Because such lesions are
often confused with benign ulcer scars, examiners with

1. Introduction

When early gastric cancer (EGC) was diagnosed for the
first time a little more than 40 years ago, abnormal
regions were detected by fluoroscopic barium examina-
tion and by photographs from a gastrocamera. With
regard to the use of endoscopes for diagnosis, the gastro-
camera was replaced by the fiberscope in the 1970s. The
latter was then replaced with the electronic endoscope in
the 1980s. Since the latter half of the 1990s, capsule endo-
scopes have come into use. In addition to conventional
endoscopy, the following endoscopic examinations are
now available: chromoscopy, endoscopic ultrasonogra-
phy (EUS), magnifying endoscopy, and narrow band
imaging etc. It is also worth noting that a definite diagno-
sis of EGC is impossible without biopsy.

The study of EGC was prompted by the fact that the 5-
year survival rate of patients with mucosal and submu-
cosal cancers was high.Because mucosal cancer formerly
was detected infrequently, “EGC” was defined as
mucosal cancer with or without infiltration up to the sub-
mucosal layer.A cancer fulfilling the above criterion was
defined to be an EGC even though it may have been
accompanied by metastases to lymph nodes [JGES
(Japan Gastroenterological Endoscopy Society) classifi-
cation]. This definition was probably derived from the
desire to detect as many EGCs as possible. In Japan, the
number of EGCs accounts for 60%–80% of the sum of all
currently detected cancers. Endoscopic treatment of
EGC has also developed from the initial types of treat-
ment, to endoscopic mucosal resection (EMR), and then
to endoscopic submucosal dissection (ESD), which now
attracts considerable attention in the field of endoscopic
surgery. In addition, the laparoscope is used for local
resection of cancer in combination with the endoscope.
The survival rate of patients with EGC is as high as above
90% after surgical resection.Correct diagnosis of EGC is
becoming more and more important not only in Japan
but also internationally. There is a trend that early
cancers are integrated and classified as superficial carci-
nomas, since they exist on or in the superficial layer. In
“The Paris Endoscopic Classification of Superficial Neo-
plastic Lesions: Esophagus, Stomach, and Colon” pub-
lished recently [1], the criteria for the classification of
EGC were applied to the classification of early cancers in
the esophagus and colon [2].Cancers in these regions are
explained individually as superficial neoplastic lesions
(type 0) in the publication.
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Fig. 1. Early gastric cancer. Well differentiated
adenocarcinoma. 0-I protruded lesion

Early Gastric Cancer 

Well differentiated adenocarcinoma
Fig. 2. Early gastric cancer. Well differen-
tiated adenocarcinoma. 0-IIa slightly ele-
vated lesion

f a
Early Gastric Cancer 
Well di ferentiated adenocarcinom Fig. 3. Early gastric cancer. Well differentiated adenocarcinoma.

0-IIa+IIc slightly elevated and depressed lesion
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Fig. 4. Early gastric cancer. Poorly differ-
entiated adenocarcinoma. 0-IIb flat
lesion

Early Gastric Cancer 
Poorly differentiated adenocarcinomaFig. 5. Early gastric cancer. Poorly differ-

entiated adenocarcinoma. 0-IIc slightly
depressed lesion without converging folds

Fig. 6. 0-IIc+III slightly depressed and
excavated lesion with converging 
folds
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Early gastric cancer  I Ic
Well differentiated adenocarcinoma 

A

B

Fig. 7. A Early gastric cancer. Well differentiated adenocarcinoma. 0-IIc slightly depressed lesion with chromoscopy and 
narrow band imaging (NBI). B Endoscopy. Well differentiated adenocarcinoma. 0-IIc slightly depressed lesion with magnify-
ing endoscopy and histopathology

little experience with EGC fail to detect these lesions.
Consequently, biopsies are not performed for these
lesions, and cancers easily pass undetected. Chro-
moscopy performed in combination with conventional
endoscopy reveals slight depressions, abnormal changes
in folds, and slight elevations more clearly. The rate at
which EGC is diagnosed by biopsy ranges from 80% to
90%.

3. Protruded lesions (type 0-I) or slightly elevated
lesions (type 0-IIa) can be diagnosed correctly if 
biopsy of the lesions is made without exception. The
rate at which EGC is diagnosed by biopsy is over 95%,

Table 1. Incidence and types of early gastric cancer

Types 1962~71 1979~2003
(Japan survey) (Cancer Institute H)

N=7,617 N=4,029

I 14.0% 2.9%
IIa 13.1% 14.1%
IIa+IIc 11.0% n.d.
IIb 2.6% 8.3%
IIc 55.4% 74.2%
III 4.0% 0.5%

Total 100.0% 100.0%



which is higher than the corresponding value for exca-
vated lesions.

4. Minute cancer. Gastric cancers smaller than 5mm
in diameter are called minute cancers. Minute cancers
have no characteristic appearance of malignant tumors,
such as an irregular margin. Clues to identify lesions of
this type are a slightly uneven surface, paleness in color,
an irregular pattern, disappearance of superficial blood
vessels, and redness. An isolated erosive lesion is a
feature of cancer of this type. Minute cancers can be
detected and diagnosed with the aid of chromoscopy,
magnifying endoscopy or NBI (narrow band imaging)
and biopsy.

5. Comparison with histopathology. Well-differenti-
ated and undifferentiated adenocarcinomas have been
known to exhibit different endoscopic appearances
from each other. Well-differentiated lesions exhibit
redness whereas undifferentiated lesions exhibit pale-
ness and discoloration. The former are not sharply
demarcated, whereas the latter are well circumscribed.
The most serious problem concerning the pathological
diagnosis is inconsistency in the diagnostic criteria.
Presently, there is international discussion to establish
unified criteria. Readers are referred to the correspon-
ding chapters.

3. Chromoscopy

The contrast method using indigo carmine (0.2%–0.5%
in concentration) is most frequently applied now. The
method is performed as follows. After conventional
endoscopic observation, a target point is sprayed with a
dye solution through a spraying catheter in such a
manner that the solution spreads thinly over a wide
region that includes the target point. Simple injection of
the solution through the biopsy channel is also possible,
but using a spraying catheter is much better. After
spraying of the solution, recordings and target biopsy
are made as quickly as possible. Although chromoscopy
cannot make all invisible sites visible, it is a convenient
method to differentiate a target point from the sur-
rounding tissue easily. Particularly, it facilitates to deter-
mine a site for biopsy and provides a clear border
between pathological and normal sites. The procedure
takes only 2–3min. According to our survey of three
institutions, the detection rate of EGC did not increase
with the rate at which the contrast method was used in
individual institutions.

4. Pitfalls of Biopsy Diagnosis

Detection of cancerous lesions is first required. The rate
at which EGCs are diagnosed with biopsy is higher than

1. Gastric Cancer 163

the rate at which advanced cancers are diagnosed with
biopsy. Among EGCs, protruded or slightly elevated
cancers are diagnosed at a higher rate than slightly
depressed or excavated cancers. If a cancer passes unde-
tected by endoscopy and accordingly biopsy is not per-
formed, the cancer remains unnoticed until the next
endoscopic examination. Lesions of type IIb and minute
lesions of types IIa and IIc are missed very often.

The level of competence of individual endoscopic
examiners also influences the detection rate of EGC.We
once compared diagnoses from the endoscopic observa-
tion with diagnoses provided by subsequent biopsy in
routine examinations in order to assess the differences
among examiners in the ability to diagnose EGC. We
considered a cancer was missed when the endoscopic
diagnosis provided was ulcer scar or erosion and then a
cancerous lesion was found on biopsy.On the other hand,
we considered that an endoscopic diagnosis was correct
when it was a suspected cancer and a cancerous lesion
was found on biopsy.As a result of such comparisons, we
found that the rate of correct endoscopic diagnosis was
distributed between 20% and 100% among individual
examiners. The personal variations in the rate of correct
diagnosis did not depend markedly on the length of
experience. The detection rate among upper gastroin-
testinal tract endoscopists was higher than the detection
rate among other specialists in gastroenterology.

The next problem concerns clinical pathologists. The
difference in diagnostic criteria among clinical patholo-
gists in Japan, European countries, and the United 
States is a concern. Schlemper et al. [3] reported their 
experience where they requested Japanese, European,
and American pathologists to examine and provide a
diagnosis for the same histopathological preparations.
Diagnoses of the same lesion provided by the patholo-
gists varied widely among cancer and high-grade or 
low-grade adenoma/dysplasia. As with the revised
Vienna classification [4], an effort should be continued
hereafter to obtain a consensus about the criteria for
biopsy diagnosis. Readers are referred to the correspon-
ding chapters regarding pathological diagnostic stan-
dards.The diagnostic standard in Japan is shown below.

Group I: Normal mucosa and benign lesions with no
atypia

Group II: Lesions showing atypia but diagnosed as
benign (non-neoplastic)

Group III: Borderline lesions between benign (non-
neoplastic) and malignant lesions

Group IV: Lesions strongly suspected of carcinoma
Group V: Carcinoma

The Paris classification reported in 2003 [1] was based
on the Japanese classification [2].
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5. Magnifying Endoscopy

With the aid of magnifying endoscopy, observation of
EGC and its differential diagnosis, establishment of a
demarcation line for EMR, and examination of cancer
recurring after EMR are performed under magnifica-
tions of 40–100 power. The rate at which EGC is dia-
gnosed by magnifying endoscopy is not as high as
compared with the rate at which early colon cancer is
diagnosed under magnified observation. However, it is
gradually being accepted that magnifying endoscopy 
is useful when used in combination with chromoscopy
or narrow band imaging. The routine use of magnifying
endoscopy does not appear to be necessary. The fol-
lowing types of magnifying endoscope are available
now on the market.

Fujinon EG450ZW5 100 ¥ zoom
Olympus Q240Z 80 ¥ zoom

6. Narrow Band Imaging

Narrow band imaging (NBI) is a recently developed
method. It has attracted considerable attention as a
technique that allows the detection of abnormal pat-
terns of superficial capillary vessels. Although this
method should be used in combination with a magnify-
ing endoscope, the use of NBI is beginning to be used
alone in examination of the esophagus, stomach, and
colon. According to our experience, we can differenti-
ate patterns of capillary vessels in the superficial layer
of the mucosa. The consistency rate between patholog-
ical diagnoses and diagnoses obtained with NBI has
been established. NBI is gaining attention as a new
method that occupies an important role in optic biopsy.

7. Endoscopic Ultrasonography
(EUS)

Nowadays, EUS examination using a miniature probe is
performed widely. The 3D (three-dimensional)-EUS

recently developed makes it easy to identify the stage
of cancer in patients. It should be further determined,
however, whether EUS is really indispensable to detect
early cancers. Since mucosal cancers treatable with
EMR (endoscopic mucosal resection) are equally diag-
nosed with either EUS or conventional endoscopy, EUS
does not seem to be indispensable. The rate at which
advanced cancers are diagnosed with EUS is not much
different from that at which they are diagnosed with
conventional endoscopy. The notion that EUS is truly
valuable may not be accepted widely unless EUS makes
differential diagnosis among sm1, sm2, and sm3 possi-
ble [5] (Table 2).
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Table 2. Proportions of correct diagnosis obtained using
three-dimensional endoscopic ultrasonography

m cancer 95% (115/121)
sm cancer 77% (47/61)
advanced cancer 57% (12/21)

mp cancer 0% (0/2)
ss cancer 69% (9/13)
s cancer 60% (3/5)
si cancer 0% (0/1)
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2. Significance of Endoscopic
Ultrasonography (EUS) in the
Management of Early 
Colorectal Cancers

Since the recognition of the five-layered structure of the
intestinal wall by EUS,this modality has been introduced
into the diagnosis of colorectal cancers [6, 7].At first, the
usefulness of EUS in local staging was recognized in
rectal cancers for determining the surgical procedure. Its
application has, however, been focused on early colorec-
tal cancers following the appearance of miniature ultra-
sonic probes and high-frequency instruments [8,9].

The development of the endoscopic mucosal resec-
tion (EMR) technique has extensively widened the
range of endoscopic intervention for early cancers [10,
11]. Mucosal cancers are principally not accompanied
by metastasis. However, cancers with submucosal (sm)
invasion are known to be accompanied by metastasis in
about 10% of cases. Because the curability by EMR
depends on the presence of metastasis, its prediction is
the critical problem in the management of early cancers.
At present, the method to directly detect metastatic
lymph nodes has not been established. Accordingly, the
possibility of metastasis must be evaluated from the
local information.

Based on the fact that the risk of lymph node metas-
tasis increases in proportion to the sm penetration
depth, detailed classifications of submucosal invasion
depth were devised to discriminate sm cancers with the
risk of lymph node metastasis and those without. At
first, the thickness of the submucosal layer was simply
divided into three layers [11]; but the problem was the
difficulty in applying this classification to endoscopically
resected materials. Instead, classifications based on the
absolute value of sm penetration depth have subse-
quently been proposed [12]. We have employed the fol-
lowing classification based on the analysis of surgically
operated sm cancers: sm1, submucosal invasion within
1000mm beyond the muscularis mucosae; sm3, invasion
close to the muscularis propria; and sm2, invasion
between sm1 and sm3. Metastasis is negligible when
invasion is sm1. Accordingly, sm1 cancers are consid-
ered to be an indication for EMR, while cancers with
sm-massive invasion (sm2 and sm3) are principally an
indication for surgical resection, although sm2 cancers
are technically resectable by EMR.

1. How to Detect Early 
Colorectal Cancer

Early colorectal cancers show diversity in configuration.
The Japanese Research Society for Cancer of the Colon
and Rectum divides the shapes of early cancers into
type I (pedunculated, semipedunculated, and sessile),
type II (superficial), and special type. Superficial lesions
are subdivided into superficially elevated, flat, and
superficially depressed types. This classification is also
applied to the description of the shape of adenomas. Of
these, the superficially depressed-type lesions are very
important because they are often malignant and tend to
invade the submucosa despite their small size [1].

Protruding lesions can easily be noticed if endoscopic
observation is properly performed. In contrast, superfi-
cial ones are easily overlooked if the presence of such
lesions is not borne in mind. The first step to detect 
these lesions is to check trivial mucosal changes. Slight
discoloration, hemorrhage, obscured normal vascular
pattern, and slight deformation of the colonic wall
suggest the presence of such lesions [1]. The next step is
dye spraying; by this procedure, the presence of lesions
usually becomes apparent.

As with protruding lesions, superficial-type tumors
histologically include cancer, adenoma, and hyperplas-
tic polyp. Hyperplastic polyps can be recognized from
the endoscopic findings, i.e., small, whitish, round to
petal-like, superficial elevations. However, the distinc-
tion between adenoma and cancer is difficult to estab-
lish by ordinary endoscopic observation even with dye
spraying.The introduction of magnifying endoscopy has
made it possible to make a diagnosis on the degree of
cancer invasion with considerable accuracy [2, 3]. Pre-
treatment by oral intake of an indigocarmine dye
capsule has been reported to be useful for detection of
small lesions [4]. Recently, real-time color enhancement
of the image of electronic endoscopy has become availa-
ble (Fig. 1). This may contribute to the detection of
superficial-type tumors [5].
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The presence of sm-massive invasion can be sus-
pected from ordinary endoscopic findings. They include
submucosal tumor-like appearance, deep depression,
fold convergence, restricted extensibility of the sur-
rounding wall, and so on. However, the diagnosis is
based on indirect information and is difficult if such
characteristic findings are lacking.

3. Practical Aspects of Penetration
Depth Diagnosis by EUS

By the use of EUS, cross-sectional images similar to his-
tological ones and cancer invasion can be directly visu-
alized.The recognition of the muscularis mucosae is still
difficult even with a high-frequency instrument.Accord-
ingly, the extent of sm invasion should be recognized in
the context of the various patterns of the submucosal
layer in EUS images (Figs. 2 and 3). The distribution of
the submucosal layer varies according to the configura-
tion of lesions. In pedunculated ones, the submucosal
layer ascends through the stalk to the head portion.

In sessile ones, the submucosal layer forms convexly
toward the tumor. In superficial ones, the thickness of
the submucosa is similar to that around the lesion.When
the inner contour of the submucosa can be smoothly
traced in EUS images, the lesion can be diagnosed as
mucosal.When a defect of 1mm or less is demonstrated,
the penetration depth is diagnosed as sm1. When the
continuity of the submucosa is hardly traced but the
muscle layer is preserved, the diagnosis of sm3 is made.
Intermediate findings suggest sm2 invasion. The diag-
nosis of penetration depth can be correctly diagnosed
only when both the cross-sectional image perpendicular
to the lesion and contiguous normal wall are obtained.
If such information is not obtained, the examination is
considered unsuccessful.

The results of EUS diagnosis of penetration depth in
our series of early cancers are shown in Table 1. In
determining the indication for EMR, it is necessary to
discriminate lesions with invasion of sm1 or less and
those with invasion of sm2 or more. The discrimination
rate between these two categories is 78.2% with a 
7.5MHz echo-colonoscope and 87.7% with a 20MHz
miniature probe. When the subjects are restricted to the

Fig. 1A–C. Color enhancement of elec-
tronic colonoscopic image. A Original
image. B Color enhancement image. C
Ordinary colonoscopic image after dye
spraying

Fig. 2. Schema of endoscopic ultra-
sonography (EUS) images of early col-
orectal cancer in regard to the shape and
the degree of invasion



lesions successfully visualized, the rate becomes 93.3%
and 93.5%, respectively. This means that both types of
instrument have similar diagnostic capability per se, but
the rate of successful visualization is superior with a
miniature probe.The difference can be explained by the
fact that the location of the ultrasound scanner can be
more freely selected and that even a minute lesion can
be observed endoscopically when using a miniature
probe. Consequently, a miniature probe is considered
more suitable for evaluating the depth of early cancers
except for lesions with considerable thickness. Further-
more, a probe can be inserted through the forceps
channel whenever necessary. Similar results have been
reported by other investigators. [13] The accuracy rate
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is higher for superficial-type lesions than for protruded
ones (Table 2).

When a discrepancy between the diagnosis by ordi-
nary endoscopy and that by EUS occurs, the more con-
firmatory of the two modalities should be adopted.
When these are properly combined, the diagnostic capa-
bility can be improved; the accuracy rate is 93.0% when
ordinary endoscopy is combined with a miniature
probe, and 88.7% with an echo-colonoscope (Table 3).

Misdiagnoses by EUS derive from various reasons.
The factors that influence the diagnosis include the
shape, thickness, location of the lesion, presence of
vessels, and inflammatory reactions. The taller and
thicker a lesion, the more difficult it is to be properly

Fig. 3. Actual EUS images of each pen-
etration depth

Table 1. Results of endoscopic ultrasonography (EUS) diagnosis in early colorectal cancers by a 7.5MHz echo-colonoscope
(CF-UM3/20, Olympus) and a 20MHz miniature probe (UM-3R, Olympus)
Histology EUS diagnosis Discrimination between m/sm1 and 

sm2/sm3m sm1 sm2 sm3 mp Failed
In total cases In successful cases

A. Echo-colonoscope
m (n = 65) 45 2 4 0 1 13 72.3% 90.4%
sm1 (n = 10) 6 2 1 0 0 1 80.0% 88.9%
sm2 (n = 27) 1 0 14 7 1 4 81.5% 95.7%
sm3 (n = 22) 0 0 0 19 1 2 90.9% 100%
Total (n = 124) 52 4 19 26 3 20 78.2% 93.3%

B. Miniature probe
m (n = 60) 50 1 3 1 0 5 85.0% 90.9%
sm1 (n = 10) 1 5 3 0 0 1 60.0% 66.7%
sm2 (n = 20) 0 0 13 6 0 1 95.0% 100%
sm3 (n = 24) 0 0 0 22 2 0 100% 100%

Total (n = 114) 51 6 19 29 2 7 87.7% 93.5%
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delineated by EUS. Lesions existing at a flexure or on a
fold are also difficult to delineate.The presence of fibro-
sis and leukocyte aggregation is often the cause of over-
estimation. In interpreting EUS images, it should be
noted that a greater percentage of overstaging than
understaging is observed.

Further information derived from EUS concerns the
estimation of histology from EUS images (Fig. 4). For
example, a small round to oval hypoechoic area often
corresponds to a lymph follicle. A larger one may be

signet-ring cell carcinoma or invasion with lymphoid
stroma; the latter condition is accompanied by a het-
erogeneous internal structure. Multiple, round, speckled
hypoechoic areas may correspond to mucinous trans-
formation. Submucosal fibrosis irrelevant to cancer
invasion is visualized as a vague hypoechoic area.

For lesions that can be easily diagnosed as mucosal
lesion by ordinary endoscopy, there is no need for EUS.
When sm-massive invasion cannot be excluded, EUS
should be supplemented. When properly used, EUS is
considered a useful tool to evaluate the resectability and
curability of early colorectal cancers by EMR.
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m2 had a low rate of lymph node metastasis and lym-
phatic and vessel invasion, so that local treatments such
as mucosal resection via endoscopy could be intro-
duced; m3 and sm1 had a low rate of lymph node metas-
tasis but a high rate of lymphatic invasion, so that cases
without lymph node swelling could be selected for local
treatments, and after lymphatic invasion was recognized
in the resected specimen chemotherapy could be per-
formed; while sm2,3 had a high rate of lymph node
metastasis so that surgical operation with lymph node
dissection could be recommended.

1.3 Symptoms of Early Esophageal
Cancer: Detection of Early Esophageal
Cancer in Japan

Clinically, in 500 cases of mucosal cancer 56.4% of
patients with superficial cancer were asymptomatic,
6.8% of patients had retrosternal pain, and 9% had feel-
ings of stenosis, some involving foreign body sensation,
dysphagia, nausea, and so on [3]. Sixty-eight percent of
patients had no symptoms or unrelated complaints, and
only 37% of cancers were detected based on symptoms
[3]. Nabeya reported that 100% of Tis cancers and 44%
of mucosal cancers were detected by mass screening or
physical checkup [1] and 62% of cancers invading the
submucosa were detected based on symptoms. Kodama
and Kakegawa also reported that 55% of patients with
superficial cancer were asymptomatic [4]. Regarding the
detection method, 91% of Tis cancers and 64% of
mucosal cancers were detected by endoscopy, but 76%
of cancers invading the submucosa were detected by
upper gastrointestinal tract X-ray. Koyama reported
that m1–m2 cancer that has already been diagnosed by
endoscopy can be detected by esophagography in 27%
of cases by inexperienced doctors and in 68% of cases
by experienced doctors [5]. Most cases of mucosal
cancer were asymptomatic and were detected inciden-
tally by endoscopy at the second stage of mass screen-
ing or physical checkup. (People are persuaded to have
an endoscopic examination when abnormal lesions in
the stomach are detected by X-ray examination at the
first stage of mass screening.) On the other hand, most
cancers invading the submucosa could be detected by
X-ray examination.

1. How to Detect Early 
Esophageal Cancer

1.1 What Is Early Esophageal Cancer?

In 2517 cases of superficial esophageal cancer analyzed
in Japan, 287 (11.4%) were intraepithelial cancer, 439
(17.4%) were cancer invading the lamina propria or
cancer invading the muscularis mucosae, and 1791
(71.2%) were cancer invading the submucosa. Lymph
node metastasis comprised 0% for epithelial cancer,
8.7% for cancer invading the lamina propria or the mus-
cularis mucosae, and 36.5% for cancer invading the sub-
mucosa [1].Following these results, in 1999 the definition
of early esophageal cancer changed from cancer invad-
ing the submucosa to mucosal cancer without lymph
node metastasis according to the Japanese Society of
Esophageal Disease [2]. Cancer limited to the submu-
cosa was redefined as superficial cancer [2]. This defini-
tion appeared practical, because patients with mucosal
cancer had a better survival rate,96.9% for Tis and 91.9%
for cancer invading the lamina propria, compared with
66.9% for patients who had cancer invading the submu-
cosa [3]. Therefore, the early stage of esophageal cancer
should be defined as cancer limited to the mucosa.

1.2 Classification of the Depth of
Cancer Invasion

While the number of mucosal cancers is increasing and
resected materials have been analyzed, there are differ-
ent rates of lymph node metastasis and lymphatic inva-
sion according to the depth of invasion [4]. The rate of
lymph node metastasis of cancer limited to the epithe-
lium (m1) is 0%, of cancer invading the lamina propria
(m2) 3.3%, of cancer reaching the muscularis mucosae
(m3) 12%, of cancer slightly invading the submucosa
(sm1) 14%, of cancer invading further than the middle
of the submucosa (sm2) 35.8%, and of cancer reaching
the proper muscle (sm3) 45.9% [4]. The rates of lym-
phatic invasion and blood vessel invasion of m1 were
1.0% and 0.3%, of m2 6.5% and 0.4%, of m3 23.1% and
4.3%, of sm1 40.7% and 12.9%, and of sm2,3 52.8%,
67.3% and 22.2%, 32.9%, respectively [4]. Thus, m1 and
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1.4 Which Active Methods Can Detect
Early Esophageal Cancer?

Methods of early esophageal cancer detection in a high-
risk group, involving factors such as being more than 
55 years of age, of male sex, having a habit of smoking
and drinking, having head and neck cancer (esophageal
cancer found in 11.8% of patients) [6], achalasia, lye
esophagitis, and Barrett’s esophagus have been recom-
mended. Endoscopic examination followed by iodine
staining has been performed for patients in a high-risk
group. Endoscopy followed by iodine staining has a
major role in the diagnosis of mucosal cancer. Miyaji et
al. reported that esophageal cancer was found in 12.7%
of patients with head and neck cancer [7]. Therefore,
patients in a high-risk group should undergo endoscopic
examination including iodine staining during mass
screening.

1.5 Which Endoscopic Findings are
Indicative of Early Esophageal Cancer?

First of all, careful examination of the esophagus is 
necessary when the endoscope is inserted into and 
withdrawn from the esophagus; the esophageal wall
should not be extended too much, while close observa-
tion during esophageal movement is also important.
Extremely small abnormalities, such as change of color,
redness (Fig. 1), abnormal vessels, translucent area,
whitish area (Fig. 2), slightly depressed (Fig. 3) and ele-
vated lesions (Fig. 2), granular or rough surface, should
be checked and iodine staining performed. For iodine
staining, 1.5%–2% iodine solution should be sprayed
into the whole esophagus. Esophageal cancer, dysplasia,
esophagitis, acanthosis, hyperkeratosis, ulcer, erosion,
gastric mucosa, and columnar epithelium lacking glyco-
gen, are not stained by iodine. The size of the unstained

Fig. 1. Type 0–IIc+IIa. A slight depres-
sion with redness and slightly whitish
elevated lesion is not stained by iodine

Fig. 2. Type 0–IIa. A slightly elevated
and whitish lesion is not stained by
iodine



3. Esophageal Cancer 173

Fig. 3. Type 0–IIc. A slight depression
with flat surface is not stained by iodine.
There are two lesions in this case

Fig. 4. Type 0–I. A nodular protruding
tumor is not stained by iodine

area is important: an unstained area of less than 5mm
has a lower probability of cancer (10%). On the other
hand, a 6–10-mm unstained area has a 19% chance 
of cancer and an unstained area of more than 
10mm has a more than 55% chance of cancer [8]. As a
consequence, any unstained area of more than 5mm
should be biopsied.

1.6 Determination of the Depth of
Cancer Invasion by Endoscopy

It is helpful to classify the macroscopic type of a lesion,
such as protruding type (0–I) (Fig. 4), slightly elevated
(0–IIa) (Fig. 2), flat (0–IIb) (Fig. 5), slightly depressed
(0–IIc) (Fig. 3), and excavated type (0–III), to distin-

guish mucosal cancer from cancer invading the submu-
cosa. Yoshida et al. reported that 92% of cancers of 
type 0–I comprised cancer invading the submucosa,
96% of type 0–III also involved cancer invading the sub-
mucosa, and 85% of type 0–II was limited to the
mucosa, in a cohort of 350 cases of superficial cancer [9].
These authors reported that 15% of type 0–IIa and 20%
of type 0–IIc were cancers invading the submucosa, but
all of type 0–IIb were mucosal cancers. Therefore,
lesions with protruded or excavated factors relate to
cancer invading the submucosa, while superficial lesions
associated with color changes tend to be mucosal
cancer. Among types 0–IIa and 0–IIc, 15%–20% invade
the submucosa. Regarding 0–IIa lesions, diagnostic
points indicative of mucosal cancer are a height of the
elevated elements of less than 2mm, a shape that is
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granular but not nodular, and a whitish color of the
lesion. In 0–IIc lesions, the abscence of a wall and a flat
(Fig. 3) or granular (Fig. 6) surface with no nodule are
findings suggestive of cancer limited to the mucosa. If
lesions have mixed elements, such as IIa+IIc or
IIa+large IIb, cancer invading the submucosa is sus-
pected [4]. If the lesion is 0–IIb or whitish 0–IIa, intra-
epithelial cancer (m1) is suspected.

2. Endoscopic Ultrasonography
(EUS) in Early Esophageal Cancer

2.1 What Is the Role of EUS? 
How to Use EUS

The role of endoscopic ultrasonography (EUS) is not
only to determine the depth of cancer invasion but also
to detect lymph nodes. Several ultrasonic probes have
been developed. Catheter-type probes (30 or 20MHz,
2.6–2.4mm in diameter) have been introduced for the
diagnosis of superficial esophageal invasion. Conven-

tional probes (7.5MHz, 12MHz) are used for detecting
lymph nodes in the posterior mediastium and the
abdomen. The method of determining the depth of
cancer invasion involves the patient lying on his or her
left side. The two-channel scope is inserted near the
lesion, the lesion is observed, and the catheter-type
probe is inserted through the channel while a tube of
irrigating water is passed through the other channel.The
scanning is started when the lesion is submerged in
water.

2.2 Normal Esophageal Wall Structure

The normal esophageal wall is delineated as a structure
of nine layers: the 1st and 2nd layer (1, 2/9) comprise
the epithelium, and the 3rd (3/9) is the lamina propria.
The 4th layer (4/9), the hypoechoic layer, is the muscu-
laris mucosae which is important in distinguishing
between cancer involving the lamina propria and cancer
invading deeper than the muscularis mucosae. The 5th
layer (5/9), the hyperechoic layer, is the submucosa, the

Fig. 5. Type 0–IIb. A slightly red, flat
area is not stained by iodine

Fig. 6. Type 0–IIc. A slight depression
with granular surface is not stained by
iodine



6th (6/9) to the 8th (8/9) are the muscularis propria, and
the 9th (9/9) is the adventitia (Fig. 7) [10].

2.3 Determination of the Depth of
Cancer Invasion: Extent of Accuracy

The depth of cancer invasion can be determined by
observing which layers are destroyed or remain normal.

m1: The tumor is limited to the 1st (1/9) and the 2nd
(2/9) layers (Fig. 8).

m2: The tumor invades a part of the 3rd layer (3/9);
however, the 4th layer (4/9) is preserved under the
tumor (Fig. 9).

T1-m3–sm1: The tumor destroys the 4th layer, but the
5th layer (5/9) is preserved under the tumor.

T1-sm2,3: The tumor destroys a part of or whole of the
5th layer, and the 6th layer (6/9) is preserved.

In 113 patients with superficial esophageal cancer, EUS
was performed and histological findings were compared
with EUS findings. Regarding determination of the
depth of cancer invasion, accuracy for m1 was 38%, for
m2 95%, for m3 and sm1 62%, and for sm2,3 86%. The
overall accuracy was 75%, and the accuracy for deter-
mining invasion of less than m2 was 95% (Table 1).
Fukuda et al. reported that the accuracy of distinguish-
ing m and sm was 85% [11]. m1 was overestimated as
m2 because lymph follicles or lymphocyte infiltration in
the lamina propria, which are also observed as hypoe-
choic areas, made it difficult to diagnose cancer invasion
correctly. After the introduction of 30MHz EUS the
muscularis mucosae could be clearly delineated, result-
ing in an increased accuracy.

3. Esophageal Cancer 175

Fig. 7. Normal esophageal wall structure. The 1st and 2nd
layers (1,2/9) are the epithelium, the 3rd (3/9) is the lamina
propria, the 4th (4/9) is the muscularis mucosae, the 5th (5/9)
is the submucosa, from the 6th (6/9) to the 8th (8/9) are the
muscularis propria, and the 9th (9/9) is the adventitia Fig. 8. Cancer limited to the epithelium (m1): Tis. The tumor

is limited to the 1st (1/9) and the 2nd (2/9) layers (arrow)

Fig. 9. Cancer invading the lamina propria (m2). The tumor
is invading a part of the 3rd layer (3/9); however, the 4th 
layer (4/9) is preserved under the tumor

Table 1. Relationship between endoscopic ultrasonography
(EUS) findings and histologic results in esophageal cancer
EUS findings Histology

Tis T1lpm T1mm–sm1 T1sm2,3

Tis 5 1
T1lpm 8 12 1
T1 mm–sm1 1 8 1
T1sm2,3 3 5 60
T2 8

5/13 12/17 8/13 60/70
38% 71% 62% 86%

Overall accuracy 85/113 (75%)
Determination of cancer limited to the lamina

propria: 108/113 (95%)
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2.4 Determination of Lymph 
Node Metastasis

Lymph nodes more than 3mm in diameter located in
the posterior mediastium, around the celiac axis, and
near the stomach can be delineated by conventional
EUS (12 or 7.5MHz). Endoscopic ultrasonography find-
ings of metastasis were compared with histological
results in patients who had undergone a thoracotomy.
The sensitivity was 90%, the specificity was 51%, and
the overall accuracy was 75%. Since EUS fine-needle
aspiration cytology (EUS-FNA) has been performed
safely and the accuracy of EUS-FNA for lymph node
metastasis has been reported to be around 83%–96%
[12], suspected positive lymph nodes in mucosal cancer
should be confirmed using EUS-FNA.
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As mentioned elsewhere in this book, the Japanese
Gastric Cancer Association proposes indications for en
bloc resection by EMR for patients with a low risk of
lymph node metastasis as summarized in Table 1.
However, there are some of examples of EMR and ESD
for early cancers of more than 2cm [7–9] and for undif-
ferentiated carcinoma [3, 10], which have been reported
from Japan. An EMR of an esophageal tumor of 45mm
[11], colorectal tumors larger than 45mm [12, 13] and a
large gastric tumor (130mm) [14] have also been
reported.

2. Diagnosis

A cancer checkup of the digestive tract is rarely paid 
for by health insurance in Europe. Payment of endo-
scopic—and X-ray—examinations of a patient without
symptoms is difficult. For men older than 50 years in
Austria,endoscopic examination is possible once every 5
years (Heinermann PM,personal communication,2004).

In European hospitals routine chromoscopy, and
magnification endoscopy as a routine is still limited [15].
Magnification endoscopy is not yet performed routinely
in Japan either.

X-ray examination of the colon and colonoscopy
have been done frequently since the advent of the
hemo-occult test. Thereby colorectal tumors can be
detected at an early stage with consequent reduction in
the mortality of colorectal cancer [16–18].

The incidence of colorectal cancer in a control group
(856 cases, 11% stage A) was 144 per 100000 popula-
tion—years in the Nottingham area of the U.K. The
median follow-up was 7.8 years. Three hundred and
sixty people died from colorectal cancer in the screen-
ing group compared with 420 in the control group, i.e.,
a 15% reduction in cumulative colorectal cancer mor-
tality in the screening group (odds ratio = 0.85 [95%
confidence interval 0.74–0.98]) [16] .

There is a higher frequency of colon cancer in 
Europeans than in Japanese. The Japanese classification
of gastric carcinoma is well known as an endoscopic
image classification. However, only a few doctors use
this classification in their findings. Whether an early
cancer or an advanced cancer exists is chiefly diagnosed
based on pathology.

Regarding endoscopic diagnosis, a general framework
for the endoscopic classification of superficial neoplastic

1. Introduction

In this chapter the clinical differences in the diagnosis
and endoscopic treatment of gastrointestinal tract car-
cinoma between Europe and Japan are reviewed.

There is a still little interest in early gastric cancer in
Europe today because the frequency is low. Therefore,
endoscopic mucosal resection (EMR) and endoscopic
submucosal dissection (ESD) methods have not yet
become common. So-called EMR methods such as
snare EMR, EAM (endoscopic aspiration mucosec-
tomy) and EMR-L (endoscopic mucosal resection using
ligation device) as well as associated instruments such
as flex [1], hook [2], insulated tip (IT) [3], and triangle-
knife [4] are not yet well known.

There is little detection of early cancer in Europe 
due to the fact that the incidence of gastric cancer is low,
and screening examinations for gastric cancer detection
are not widespread (Soehendra N, Grund KE, personal
communications, 2005). Therefore this field of study is
not so active in Europe, and diagnosis of early cancer
and endoscopic treatment are not considered para-
mount.

A suspicious finding on radiological examination
necessitates an endoscopic biopsy in any case. X-ray
detection of early gastric cancer is not common,
however, in consideration of radiation exposure to the
X-rays.

On average, 3–9 cases of early gastric cancer per year
were diagnosed in five hospitals in Germany and
Austria where EMR was performed (Grund KE,
Tuebingen; Kaehler GFBA, Mannheim; Hagenmueller
F, Hamburg-Altona; Heinermann PM, Salzburg;
Soehendra N, Hamburg, personal communications,
2005). The average mortality for gastric cancer (1995–
2000) of the 16 developed countries in Europe is very
low (12.2 per 100000 population, compared with 
Japan, 39.8/100000) (Ministry of Health in Japan, Labor
and Welfare 2001). This might be the main reason 
the number of diagnoses and use of endoscopic treat-
ment for early gastric cancer have not increased in
Europe.

According to recent research carried out in Japan,
most (90%) early cancers are less than 3cm [5] and the
probability of lymph node metastasis of early gastric
cancer is 3% for intramucosal carcinoma and 20% for
submucous carcinoma [6].
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lesions of the esophagus, stomach, and colon was sug-
gested by the Paris Endoscopic Workshop of 2002 [19].

If specified appearances of superficial neoplastic
lesions are used more generally by endoscopists, an
improvement in detection rates can be expected.

3. Pathology

Gastrointestinal lesions considered to be high-grade
adenoma or dysplasia by Western pathologists using the
conventional Western classification are often diagnosed
as carcinoma by Japanese pathologists using the 
Japanese group classification [20]. This may also con-
tribute to the relatively high incidence and good prog-
nosis of gastric carcinoma in Japan when compared with
Western countries [21]. To overcome these diagnostic
differences, the Padova classification [22], the Vienna
classification, and a revision of the Vienna classification
have recently been proposed [20]. However, the newly
proposed classifications should be used with caution for
biopsy specimens, as sampling error may result in an
underestimation of the neoplastic grade or depth of
invasion [20].

4. EMR Methods

Endoscopic aspiration mucosectomy (EAM), EMRL
(endoscopic mucosal resection using ligation device),
and the snare method are the mainstream EMR tech-
niques used Europe. Roesch et al. [23] reported endo-
scopic en bloc resection with IT knives.

Lambert has reported the technique of EMR with an
injection into the submucosa to lift the lesion for either
cup and aspiration method, or tissue incision with a
needle knife [24], but EMR with a hook-knife, flex-
knife, IT knife, or triangle knife has as yet hardly been
reported.

Seewald et al. reported piecemeal EMR by using 
a simple polypectomy snare without submucosal injec-
tion for Barrett’s epithelium with early-stage malignant
changes. No recurrence, no serious complication, and
two strictures were observed [25].

5. Discussion

Preoperative macroscopic endoscopic findings and
biopsy diagnosis may lead to suspicion of early cancer.
Because early cancer is defined as invasion not reach-
ing the muscularis propria, the final diagnosis is
entrusted to pathological examination of the resected
lesion [26, 27]. Diagnosis by endoscopic ultrasonogra-
phy is not considered to be obligatory.

In Europe the average mortality of gastric cancer
among the 16 developed European countries is just 12.2
people per 100000 population (1995–2000), whereas it
is more than three times higher (39.8/100000) in Japan
(2001). This is probably the main reason why the
number of diagnoses and endoscopic treatments of
early gastric cancer have not increased in Europe.

In Europe it is not a common procedure to detect
early cancer by a screening examination for gastric and
colon cancer, which on the other hand is regularly pro-
vided to people more than 40 years old in Japan.
However, in Europe circumferential EMR in Barrett’s
esophagus with high-grade intraepithelial neoplasia has
been reported [25, 28, 29] much more often than in
Japan where a frequent cancer checkup is available.
Furthermore, massive hiatus hernia and Barrett’s
epithelium are observed daily on endoscopic examina-
tion in Europe (author’s personal observations).

EMR of early neoplasia in Barrett’s esophagus is
carried out mainly in Europe. Excision specimens of
early neoplasia in Barrett’s esophagus were pathologi-
cally inspected by Vieth et al. for submucosal invasion,
low- or high-grade intraepithelial neoplasia, and infil-
tration of blood vessels and lymph ducts [28].

More residue and recurrences may occur after piece-
meal resection than after en bloc resection [9, 30].
Therefore, the latter is preferred to the former.

In Japan, complete resection is diagnosed from an en
bloc resection specimen. Because there is much piece-
meal resection in Europe, complete excision is con-
firmed from the abscission surfaces. On the other hand,
a great merit of piecemeal resection is that fewer com-
plications arise than for en bloc excision.

Table 1. Indications for endoscopic mucosal resection accord-
ing to the Japanese Gastric Cancer Association guideline [31]

Principals: Tumor with a low risk of lymph node metastasis
Reasonable tumor size and location for one-piece 

resection

Qualified conditions:
•Differentiated M ca.
•Less than 2 cm in size regardless of macroscopic type
•Without ulcer findings

Expanded indications:
•Differentiated M ca. UL( -), no limit of tumor size
•Differentiated M ca. UL( +) <3cm
•Differentiated SM1 (<500 mm) ca. <3cm
•Undifferentiated M ca. UL( -) <2cm (priority to an operation)

Contraindication:
Operation indication:

Cancers not fulfilling the above conditions after 
histopathological diagnosis

M ca.: mucosal adenocarcinoma, UL: ulcer or ulcer scar, SM1: super-
ficial submucosal penetration



Follow-up of the patient after surgery is not easy in
Europe, because for postoperative observation the
patient depends mainly on his general practitioner
(home doctor). Without doubt the system of health
insurance is partially the cause for this situation.

For the choice between endoscopic and surgical
therapy, determination of the depth of infiltration by
endoscopic ultrasound is essential. In contrast to a sur-
gical operation, endoscopic methods can lower the cost
of therapy as well as the rate of morbidity and mortal-
ity. However, the endoscopist must consider the possi-
bility of residual disease and recurrence when using
EMR and ESD methods for early-stage cancer.

On the whole it does not seem that EMR methods
with current instruments can be considered definitive
(Soehendra, personal communication, 2004). Regarding
complications and suffering of the patient, it will be nec-
essary to review the results of EMR and ESD that
involve an especially long time (>1h) and extensive
resection (>5cm).
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5. New Trends in Endoscopic Ultrasonography

Kenjiro Yasuda

indigocarmine. The shape and irregularity of the lesion
are clearly demonstrated.

3. Is Endoscopic Ultrasonography
(EUS) Effective?

Endoscopic ultrasonographic diagnosis of early GI 
tract malignancy is one of the recent clinical topics 
of importance. We can demonstrate the cross section 
of the GI wall ultrasonographically by using EUS.
Nowadays two types of EUS instruments are available.
One is the conventional ultrasound endoscope with a
radial scan transducer at the tip of the endoscope, while
the other is an ultrasound catheter probe with a small
radial scan transducer at the tip, which can be used
through the working channel of the endoscope.The gas-
trointestinal wall can be delineated as five or more
layered structures in the water-expanded GI lumen,
which correspond well with histological layers. Higher
frequency ultrasound scanners such as 20–30MHz
transducers can delineate a more precise picture of the
GI wall.

The role of EUS is to evaluate the alteration of the
GI wall by carcinoma based on the layered structure of
GI wall, but we cannot detect the lesion by EUS except
in the rare case of early stage of scirrhous carcinoma.
The capability of EUS is to diagnose the depth of 
carcinoma invasion, which is an important factor in
choosing the preferred treatment such as endoscopic
resection (ER), laparoscopic surgery, or laparotomy.
The diagnostic accuracy of depth of carcinoma invasion
is around 80%, when we divide the lesions into mucosal
(m) carcinoma, submucosal (sm) carcinoma, carcinoma
invading to the muscularis propria (mp), and deeper
than the subserosal layer (ss) according to our criteria,
which involve three hyperechoic layers of the GI wall.

The accuracy rate of diagnosis of a mucosal lesion,
which is a good indication for endoscopic mucosectomy,
is 90%. One of the most important diagnostic feats of
EUS is to decide the indication for endoscopic treat-
ment at the early stage of GI malignancy. Figure 3 shows
EUS pictures of esophageal carcinoma limited to the
submucosal layer obtained by an ultrasound probe with
a 30MHz transducer, and Figure 4 shows pictures of a
gastric carcinoma limited to the mucosa demonstrated
by a 20MHz ultrasound probe.

1. Introduction

Gastrointestinal carcinoma has been detected and 
diagnosed by barium meal X-ray study and endo-
scopic study with or without biopsy study. In particular,
early and minute carcinoma can be detected only 
by endoscopic study. Due to the development and
refinement of endoscopy, the diagnosis of early gastro-
intestinal (GI) carcinoma is now easily accomplished 
by endoscopic observation and biopsy study. Endo-
scopic detection of gastrointestinal lesions depends 
on the recognition of visible mucosal changes. How-
ever, the final diagnosis is performed by histopatho-
logical study of biopsy materials. Biopsy study is still
very important to obtain the correct diagnosis of the
lesion as carcinoma, dysplasia, adenoma, and hyperpla-
sia, although it is sometimes possible to diagnose the
lesion from the endoscopic investigation of mucosal
surface details. In this chapter, endoscopic diagnosis of
early carcinoma in the upper GI tract will be 
described.

2. How to Detect Early 
GI Carcinoma

Careful observation by endoscopy is important for
detecting small lesions. When we focus on small 
lesions, detecting an abnormal area and performing a
biopsy can be effectively carried out. This is easy to say
theoretically, but in practice we need to learn the endo-
scopic observation skills and be familiar with small
lesions.

For detection of early carcinoma of the upper GI
tract, endoscopists have to learn to recognize early
cancer lesions, which are observed with characteristic
color changes and an irregular mucosal pattern.

It is useful to employ a dye-spraying method using
iodine for esophageal carcinoma and indigocarmine for
gastric and colorectal carcinoma. This is a valuable
complementary technique but cannot directly detect
gastric or colorectal lesions.

Figure 1 shows the early stage of esophageal 
carcinoma limited to the epithelium with and without
iodine spray. The area of the lesion can be clearly
detected after dye-spraying. Figure 2 shows a gastric
carcinoma limited to the mucosa after spraying with
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A B

Fig. 1. Esophageal carcinoma limited
to the epithelium with (A) and
without (B) iodine spray. The extent
of the lesion can be clearly detected
after dye spraying (B)

A B

Fig. 2A,B. Gastric carcinoma limited
to the mucosa with indigocarmine
spraying (B). The shape and irregu-
larity of the lesion are clearly 
demonstrated

A B

Fig. 3A,B. Endoscopic ultrasonogra-
phy (EUS) pictures of esophageal
carcinoma limited to the submucosal
layer obtained by ultrasound probe
with a 30MHz transducer (B)

Recently, three-dimensional (3-D) reconstruction of
EUS images obtained by a 3-D ultrasound probe has
become possible. The significance of 3-D pictures is not
only to make the image more easily understood but also
to avoid overlooking the lesion. In addition, the thera-
peutic effect can be evaluated by measuring the mass
volume using this method. Figure 5 shows the radial and
linear images of gastric carcinoma obtained by 3-D
probe and reconstruction of the lesion.

4. Magnifying Endoscopy

Through advances of technology, high-resolution and
high-magnification endoscopy with both fiberoptic 
and video-imaging systems has been developed and
improved. There are reports of the diagnostic ability 
of high-resolution and high-magnification endoscopes.
However, it has not been easy to manipulate these
endoscopes in ordinary clinical examinations, especially
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A B

C D

Fig. 4A–D. Early gastric carcinoma
type IIa+IIc. A Endoscopic finding
showing the redness. B Close-up
view of the lesion. C Indigocarmine
spraying. D Endoscopic ultrasonog-
raphy pictures of gastric carcinoma
limited to the mucosa demonstrated
by a 20MHz ultrasound probe,
showing the normal submucosal
layer

A

B

C

Fig. 5A–C. Three-dimensional (3-D)
image of gastric carcinoma demon-
strated by ultrasound probe.
A Radial and linear image (dual
planes) obtained by 3-D probe.
B Endoscopic view. C Surface con-
struction of 3-D EUS image
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in the upper GI tract, because of the difficulty of 
focusing due to the movement by respiration and
cardiac contractions and the darker imaging view in 
magnification.

By using new techniques of high-resolution and high-
magnification electronic endoscopes, how can we diag-
nose the GI lesions? High-magnification endoscopes
have a long history. The first models, which had a
fiberoptic endoscope system, were developed in the late
1960s and attempted to reach a histological diagnosis of
the lesions without biopsy. However, handling of endo-
scopes had some limitations because of the dark visual
field and difficulty of focusing.

Progress in the field of electronic endoscopy gives us 
the hope that high-resolution and high-magnification
endoscopes will be developed that are more easily
manipulated. The most advanced video endoscope for
the upper tract (GF-Q240Z), which can demonstrate
magnified images up to 80¥, can be used in routine study
although the focusing of this model is not so easy at
maximum magnification. Nevertheless, this model can
provide higher-resolution pictures, easier handling, and
satisfactory brightness compared with previous ones.

We can observe the surface mucosal pattern 
(pit pattern) and capillary structure by using high-
magnification endoscopy. Based on the analysis of the
mucosal pit pattern obtained by magnification, histo-

logical changes of carcinoma, dysplasia, and adenoma
can be assessed. However, it is not easy to diagnose the
histological changes from the magnified images. In addi-
tion, we cannot observe the whole GI wall on the mag-
nified image, even when we have some criteria on
magnification image diagnosis. The role of high-magni-
fication endoscopy is thus to magnify the target area
when conventional endoscopy has detected some
abnormality in ordinary pictures.

Figure 6 shows an example of high-magnification
images of an advanced carcinoma in the prepyloric
region. Gastric areas can be seen in the normal mucosa;
on the other hand, irregular, wider areas and a non-
structured surface are observed in the carcinoma 
(Fig. 6C,D).

Figure 7 shows magnification images of a type IIc,
depressed gastric mucosal carcinoma at the greater 
curvature of the gastric antrum. Magnification images
delineate the mucosal lesion with irregularly sized and
structured areas.

Figure 8 is a case of type IIa, slightly elevated gastric
carcinoma limited to the mucosa at the posterior wall
of the gastric body, showing the irregular pit pattern of
the mucosal surface.

By gathering many cases and analyzing the images, it
should be possible for magnifying endoscopy to help in
the assessment of the histological diagnosis.

A B

C D

Fig. 6A–D. Advanced gastric carci-
noma at the posterior wall of the
prepyloric region. A Ordinary endo-
scopic picture of the lesion. B Dye-
spraying image of the lesion. C,D
Magnification picture of the border of
benign and malignant areas
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A B

C D

Fig. 7A–D. Gastric mucosal carci-
noma (type IIc) in the gastric
antrum. A Conventional endoscopy
picture of the lesion. B Close-up
view at the site of the cancer showing
the irregular areas with dye spraying.
C,D Magnification images of the ma-
lignant depression with dye, showing
the irregular mucosal pattern 

A B

C D

Fig. 8A–D. A case of type IIa,
slightly elevated type of gastric carci-
noma limited to the mucosa. A Ordi-
nary endoscopic view. B With dye
spraying. C,D Magnification images
of the lesion showing the irregular pit
pattern of the mucosal surface
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5. Endoscopic Optical 
Coherence Tomography

Optical coherence tomography (OCT) is a recently
developed technique for demonstrating the cross-
sectional images with 10-times higher resolution than
that of a 30MHz ultrasound catheter probe.This system
demonstrates the images by using broad-bandwidth illu-
mination and recording the reflection of the illumina-
tion.We can observe the microscopic structure of tissues
by this method, but the depth of imaging penetration is
limited.

We have started to evaluate the clinical application of
OCT using a prototype of the OCT probe made by
Olympus (Japan) as of August 2000. This probe, which
has the same aspect and same view angle of 360°as the
ultrasound probe, can be used through the working
channel of an ordinary endoscope, so we call this
method endoscopic optical coherence tomography
(EOCT). For EOCT scanning, water injection or
balloon contact methods are not required, as the air
does not obstruct the illumination beam.

Examined lesions were demonstrated with high-
resolution images, but with poor penetration. The 
depth of imaging penetration was 1.5–2.0mm, but 

we were able to demonstrate the mucosal glandular
structure, lamina propria, muscularis mucosae, and 
part of the submucosa individually. The esophageal 
wall can be demonstrated as a layered structure. From
the surface, a low-reflective homogeneous layer and 
a high-reflective layer can be seen, behind which is a
black layer that is thought to be mucosal muscle and an
irregular low-reflective layer of the submucosa. Figure
9 shows an EOCT image of esophageal carcinoma,
which demonstrates the thickening of the wall in good 
correspondence with resected findings. However, the
differentiation of normal mucosa and cancerous mucosa
was difficult.

The gastric wall is also observed as a layered struc-
ture, which is different from that of the esophagus. The
surface layer shows the gland structure, behind which
are three layers, high-, low-, and high-reflective layers,
which are thought to be the lamina propria (high reflec-
tivity), the mucosal muscle (low reflectivity), and the
interface layer of the submucosal layer (high reflectiv-
ity). We expected OCT to demonstrate the gland struc-
tures by which we can differentiate between normal and
malignant mucosa. Figure 10 shows the OCT images
and mucosectomy specimen of a gastric carcinoma.
However, histological diagnosis from OCT images
seemed difficult, as we could not analyze the OCT

A B

C

Fig. 9A–C. Endoscopic optical
coherence tomography image of
esophageal carcinoma limited to the
mucosa. A Cross-sectional image of
normal esophageal wall. B Cross-sec-
tional image of the cancerous region
showing the thickening of the wall, in
good correspondence with resection
findings. C Cross-sectional view of
resected specimen



images of the cancerous region. Further investigation
should be performed in this field.

Although the resolution was much higher than that
of a 30MHz ultrasound scanner, penetration of EOCT
was too poor to use this method for assessing the depth
of tumor invasion. However, by using this particular
sophisticated instrument, we can expect to determine
the histological nature of tissues in the near future.
Endoscopic optical coherence tomography is expected
to be a method of optical biopsy study in endoscopic
examination in the future.

6. Diagnosis of Early GI Tract
Carcinoma in the Future

Presently, the diagnosis of early GI tract carcinoma is
performed by endoscopic examination. Universal 
criteria cannot be established, because the ability to
detect and diagnose is dependent on personal capa-
bility and experience. Other techniques such as blood
tests or gastric juice tests, or gene analysis, might harbor 
the possibility to detect small GI tract carcinomas, but
there are probably some difficulties involved in these
diagnostic methods, as we will be unable to know the
position of the lesions unless there is direct visualization
of the GI lumen.
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In the future, use of new EOCT instruments for
detecting early and small lesions should become
routine. The progress of information technology is so
fast and beyond our expectation, so there is hope for
detection and differentiation of GI lesions by autodiag-
nostic endoscopy. We are hopeful that therapeutic pro-
cedures for early GI tract carcinoma will be further
improved for endoscopists.
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1. Gastric Cancer

Hiroshi Takahashi

3.1 Double-Channel Endoscopy Method

EMR for early gastric cancer can be performed using
the method of Tada et al. [2], which requires a double-
channel endoscopy that has two forceps channels 
(Fig. 1).There are two types of endoscopy: front-viewing
endoscopy and oblique-viewing endoscopy. Oblique-
viewing endoscopy is used for lesions on the posterior
wall or in the cardiac region, which are difficult to treat
with usual endoscopy. The disadvantage of the double-
channel endoscopy method is its uniqueness. This type
of endoscopy is rarely available in a usual setting, thus
we perform this complex procedure only in highly
equipped facilities.

3.2 Single-Channel Endoscopy Method

A more usual endocopic method is cup-fitted panen-
doscopy that is equipped with a transparent plastic hood
at the tip of the endoscope (EMRC) (Fig. 2) [3]. With
this method, we are able to use a regular endoscope.
After suctioning the lesion into the transparent hood,
we cut it off with the snare. The advantages of this
method are that we do not need a special endoscope
and we can easily reach sites that are less approachable
by other EMR methods.

3.3 Endoscopic Submucosal 
Dissection (ESD)

Current methods such as double-channel endoscopy
methods or EMRC have been shown to be effective in
treating early gastric cancers, but may not achieve en
bloc resection in all cases.

The ESD technique, which makes en bloc resection
possible, has been developed in Japan. The actual steps 
of this procedure are: (a) burn the lesion boundary,
marking with the tip of electrocoagulation devices; (b)
inject saline or mucinous substances mixed with indigo
carmine into the submucosal layer beneath the lesion;
(c) precut the rim of the marked lesion; (d) separate the
submucosal layer and mucosa with an insulated tip knife
(IT knife) [4]) and/or other devices (hook knife, flex
knife, snare, etc.); and (e) remove the entire tumor in
one piece (en bloc resection). New equipment has been
designed to make the ESD technique much safer.An IT

1. Introduction

Endoscopic treatments for early gastric cancers are
divided into two groups: mucosal resection methods 
and coagulation methods (e.g., laser therapies).
Mucosal resection methods are usually preferred
because through these we can obtain pathological spec-
imens to evaluate.This chapter will present an overview
of the current techniques and their future directions.

2. Indication

The indication of endoscopic treatment is limited to
gastric cancer without lymph node metastasis. The 
presence and absence of lymph node metastasis is
closely related to the histology, size, and depth of the
lesion.

The Japan Gastroenterological Endoscopy Society
recommends endoscopic treatment for:

1. Elevated type, differentiated adenocarcinoma of less
than 20mm in size, that does not reach deeper than
the mucosal layer

2. Depressed type, differentiated adenocarcinoma of
less than 10mm in size, that does not reach deeper
than the mucosal layer and does not have an ulcer or
ulcer scar

3. Choice of Procedure:
Endoscopic Mucosal Resection

Endoscopic mucosal resection (EMR) is similar to 
surgical resection in that we can obtain specimens 
for pathological examination, while laser therapy and
microwave coagulation methods coagulate or vaporize
the lesion, leaving no specimens for further examina-
tion. Since the latter methods do not allow us to know
whether any malignant cells remain, they are not 
suitable as first choice for curative treatment. The 
EMR method [1]) is thus preferred, and various tech-
niques have been developed in order to improve the
procedure.
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knife is a knife that has a ball made of ceramic material
at the tip of the high-frequency cutting knife to prevent
the knife from penetrating too deeply (Fig. 3).

4. Evaluation of the Procedure

Specimens obtained by EMR should be handled in the
following manner. The specimen is spread out, pinned
on a flat cork, and fixed in formalin solution. The size of
specimen, the size and shape of the tumor, and the
margins should be recorded on a schematic diagram.
The fixed materials should be sectioned serially at 2-mm

intervals parallel to a line that includes the closest resec-
tion margin of the specimen (Fig. 4).

The key point of the evaluation is whether the whole
lesion has been resected completely. It is easy to evalu-
ate the en bloc specimen in which the resected speci-
men has enough distance between the resected margin
and the border of the lesion, but the evaluation is rather
difficult if we have resected the lesion in separate pieces.
The Japanese guidelines for gastric cancer treatments
[5] recommend that the results of resections should be
evaluated in the following format:

Resection EA:
Depth M (mucosa), histologically pap or tub, no ulcer

or ulcer scar in the tumor, vertical margin (VM)(-),
no tumor cells within 1mm of lateral margin (LM),
neither lymphatic nor venous invasion

Resection EB:
No margin involvement but not fulfilling criteria for

“EA”

Fig. 1. Endoscopic mucosal resection: double-channel method

Fig. 2. Endoscopic mucosal resection using cup-fitted panen-
doscopy: EMRC

Fig. 3. IT knife (insulation-tipped electrosurgical knife)

Fig. 4. Histopathological diagnosis



Resection EC: VM(+) and / or LM(+)
(LM, lateral margin: VM, vertical margin)

When the lesion is resected in separate pieces, we
have usually marked the lesion using a high-frequency
knife and/or biopsy scars. However, we are apt to lose
track of the site in those cases where a piecemeal resec-
tion has been necessary. The use of clips can help us
work out the delineation and enables resection of the
entire lesion without leaving cancer cells behind [6]. By
fixing the colored clips around the lesion before resec-
tion, we can deduce the margin of the lesion and
whether any residue is left after the procedure. Tani et
al. [7] reported that they were able to resect an entire
lesion of more than 15mm in diameter by means of
several well-planned partial resections.

5. Results

In a review of 1832 cases of early gastric cancer treated
by EMR in 12 facilities [8–11], total removal of cancer
was successful in 1353 cases (74%), but in the remain-
ing 479 cases (41%) the tumors could be removed only
partially. Of these, 195 patients subsequently underwent
surgical resection.

5.1 Partially Resected Cases

The partially resected cases were treated as follows:
repeated EMR in 12.7% (61 cases), laser therapy in
12.9% (62 cases), both repeat EMR and laser therapy
in 0.8% (4 cases), ethanol injection plus heater probe
coagulation in 15.2% (73 cases), and heater probe coag-
ulation in 1.5% (7 cases).

6. Complications

Major complications of EMR are bleeding and perfo-
ration. The reported risk of bleeding varies from 1.2%
to 11.8% while the risk of perforation is considered to
be 0.4%–2.4% [11].

7. Extended Indications for
Endoscopic Treatment

Cancers limited to the mucosal layer can be resected by
endoscopy, but when we find invasion deeper than the
mucosa in the resected specimen, we usually treat them
surgically in our facility. However, when the patient’s
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condition does not permit surgery,we can achieve a good
outcome by using Nd-YAG laser therapy [12].Fujisaki et
al. [13] reported finding no lymph node metastasis in
lesions invading only less than 200mm into the submu-
cosa. Further research may enable us to better predict
the risk of lymph node metastases in various cases, possi-
bly extending the indications for EMR.

8. Problems of Endoscopic
Treatment

The most important point we have to be careful about
in performing EMR is the possibility of synchronous
lesions and metachronous lesions. Synchronous lesions
are those that occur in multiple sites at the same time
and metachronous lesions are those that occur after a
successful resection of the original lesion during the
long-term follow-up. Iwanaga et al. [14] reviewed a
series of patients who underwent surgical resection and
found by thorough pathological examination that
12.8% had synchronous lesions while only 8.6% were
recognized before the surgery. In an independent
review,Takagi et al. [15] reported that as many as 18.7%
of early gastric cancer patients had synchronous lesions.
Takekoshi [16] followed up post-EMR cases and
reported the frequency of synchronous and/or
metachronous lesions as 14.3%, 67% of which were syn-
chronous lesions. In conclusion, even for small cancers
that could be successfully removed by EMR, we have 
to sufficiently explore synchronous lesions and closely
follow these up for possible metachronous lesions.

9. Conclusion

Endoscopic mucosal resection has been recognized as 
a less invasive procedure than surgical resection. We
consider that it is important to further evaluate the
long-term outcomes.
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2. Colorectal Cancer

Masaki Kawahara and Michio Kaminishi

As for the staging of sm-cancers, the degree of 
submucosal invasion has been classified into three cat-
egories by Kudo and colleagues (Fig. 1): sm1 (invad-
ing the superficial one-third of the submucosa), sm2
(invading the middle one-third of the submucosa) 
[4, 6], and sm3 (invading the deepest one-third of the
submucosa). Clinically, sm-cancers have been grouped
as sm-slight cancer (sm-s = sm1) and sm-massive cancer
(sm-m = sm2 + sm3). Sm-s cancers without venous or
lymphatic vessel invasion do not have lymph node
metastasis. On the other hand, sm-massive cancers 
are considered to be associated with a risk for 
lymph node metastasis. Therefore, the distinction of 
m- or sm-s cancers from sm-m cancers is clinically
important because the decision to perform radical
surgery or local excision/endoscopic treatment should
be determined on the basis of the risk of lymph node 
metastasis [4, 6].

3. Recognition of sm-Massive
Cancers

As mentioned above, endoscopic treatment for early
colorectal cancers is indicated only for mucosal and 
sm-s cancers, and not for sm-m cancers. Therefore, the
recognition of sm-m cancer is important.

3.1 Diagnosis by Conventional
Endoscopy

Endoscopically, massive submucosal invasion findings
include stiffness, expansiveness, fold convergence, coex-
isting white spots, ulceration, surface irregularity, and a
lack of air-induced deformation. If these findings are
detected, the need for curative surgical resection with
lymph node dissection should be considered. In addi-
tion, morphologically depressed lesions (IIc or IIc+IIa)
with a lack of air-induced deformation are usually sm-
massive cancers [4, 6].

However, most of these signs are subjective and may
be discernible only to specialists. Practically, polyps that
are considered to be endoscopically resectable are
typical targets of EMR (endoscopic mucosal resection).
During endoscopic treatments, sm-massive cancers that
cannot be removed endoscopically can usually be dis-

1. Introduction

Recent progress in endoscopic techniques and instru-
ments and interest in the diagnosis of early-stage col-
orectal cancers has enabled the detection of early
colorectal cancers [1]. Early colorectal cancer is defined
as “a cancer where the depth of invasion is limited to
the mucosal or submucosal layer of the colon and
rectum, regardless of the presence of lymph node
metastasis” [2]. Although surgical therapy has enabled
a high cure rate for early colorectal cancers, increasing
evidence suggests that endoscopic treatment can be an
effective alternative for localized colorectal cancers
without lymph node metastasis or hematogenous
spread. As a matter of fact, complete endoscopic resec-
tion of mucosal cancer is accepted as a curative proce-
dure because of the absence of a risk of lymph node
metastasis. However, the endoscopic resection of sub-
mucosal cancers remains controversial, because submu-
cosal cancers have some risk of lymph node or distant
metastasis [3]. In cases with metastasis, endoscopic
treatment is not curative. Therefore, the indications for
the endoscopic resection of early colorectal cancers
must be carefully considered.

2. Indications for Endoscopic
Treatment

Colorectal cancers may be considered candidates for
endoscopic treatment if they can be curatively treated
by local resection. These lesions include early colo-
rectal cancers without lymph node metastasis or
hematogenous metastasis that are resectable with no
possibility of residual tumor on their cut surfaces [4, 5].

Early colorectal cancer can be divided into two cate-
gories: mucosal cancer (m-cancer or carcinoma in situ)
and submucosally invasive cancer (sm-cancer). In
mucosal cancer, all the malignant cells are confined
within the epithelial layer and the basement membrane
is not involved. Intramucosal cancers do not metasta-
size, because the lymphatics within the mucosal layer
are anatomically sparse. Therefore, endoscopic treat-
ment is generally accepted as adequate. However, sm-
cancer has some risk of lymph node metastasis or
hematogenous metastasis because of the abundance of
lymphatic or venous channels in the submucosal layer.

195



196 V. Endoscopic Treatment

tinguished. Desmoplastic reactions, which accompany
most invasive cancers, fasten the cancer to the underly-
ing submucosal layer, making it difficult to elevate the
lesion sufficiently to perform EMR. This phenomenon
is widely perceived as the “nonlifting sign” that is visible
after the submucosal injection of physiologic saline [7].
Tumors that exhibit a nonlifting sign are thought to be
endoscopically unresectable, and surgery is usually 
indicated.

3.2 Diagnosis by EUS

The evaluation of tumor depth by EUS is accurate and
effective when the relationship between the tumor and
the colonic wall is clearly interpreted, and m or sm-slight
cancer can be distinguished from sm-massive cancer in
this manner [8, 9]. In general, the irregular thinning of
a layer with a hypoechoic mass is interpreted as the
presence of invasion to the corresponding layer, and the
disruption of a layer is also interpreted as invasion
through the corresponding layer (see Section IV,
Chapter 2 by Shimizu for further details).

3.3 Diagnosis by Magnifying Endoscopy

In recent years, magnifying colonoscopes have been
used to observe the orifices of colonic crypts (pits) on
the tumor surface, and observations of the patterns
formed by the pits has improved the accuracy of endo-
scopic diagnosis of early colorectal neoplasms. Kudo et
al. devised a detailed classification based on the mucosal
pit pattern [4, 6]. The pit pattern is basically classified
into six categories (Table 1). Type V is usually observed
in cancerous lesions. As colonic cancer invades the sub-
mucosal layer, its surface structure becomes irregular
and the regular pit pattern disappears. Type V is subdi-
vided into typeVI (irregular) and type VN (nonstruc-
tural). The former suggests mucosal or minimally
submucosal invasive cancer, while the latter implies
deeper invasion (sm2 or sm3). Therefore, lesions with

type VN patterns should be excluded from endoscopic
treatment [4, 6].

4. Colonic EMR

Generally speaking, most superficial or sessile lesions of
up to 20mm in diameter can be removed by EMR.
Larger lesions may best be resected using a piecemeal
technique (EPMR: endoscopic piecemeal mucosal
resection). The EMR and EPMR techniques are basi-
cally the same (Figs. 2, 3).

4.1 Positioning

First of all, EMR must be conducted under a fully con-
trolled colonoscopy. The colonoscope should be held so
that the targeting lesion is positioned at the 5 o’clock
(lower right) position. Advantageous positioning is best
accomplished when the colonoscope shaft is straight, to
transmit the torque to the tip.

4.2 Lifting by Injection

Physiologic saline or glycerin (the authors’ preference)
is injected into the normal submucosal layer on the
proximal side of the lesion to lift it above the sur-
rounding mucosa to optimize visuality and faciliate
accession. If the lesion is too large to be lifted by a single
injection, several injections may be necessary to create
an appropriate submucosal bleb, so that the lesion is
located on top of the artificial protrusion.

4.3 Snaring and Cutting

Once the lesion is raised high enough, an oval polypec-
tomy snare with spikes is applied over the lesion and
the snare is closed firmly until resistance is felt; the
lesion should be located in the center of the closed

Fig. 1. Classification of the degree of submucosal invasion.
Submucosa is divided into three layers equally. MM, muscu-
laris mucosae; MP, muscularis propria; SM, submucosa

Table 1. Classification of the pit pattern of colorectal lesions
Pit pattern Description Histology

Type I Round pits Normal
Type II Stellar pits Hyperplastic
Type IIIS Small tubular pits Adenoma or noninvasive 

cancer
Type IIIL Large tubular pits Adenoma or noninvasive 

cancer
Type IV Branched or gyrus-like Adenoma or noninvasive 

pits cancer
Type V Nonstructural pits Invasive cancer



circle. Applying suction as the snare is closed helps to
retain the lesion within the snare. Once the lesion is
caught in the snare, the snare is relaxed slightly to
prevent involution of the muscular layer. The lesion is
then resected using a blend or cutting current.

4.4 Evaluation, Clipping, and Withdrawal

After resection, it is important to confirm whether
hemostasis is complete and whether a residual lesion is
present at the resection margin. Observation with a
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magnifying colonoscope is very useful for checking for
residual tumors [4, 6, 14]. If the resection is complete
and no bleeding is present, the mucosal defect is closed
by clipping and the resected specimen is extracted with
pentapod-type grasping forceps.

5. Complications

The two main complications of EMR are hemorrhage
and perforation. The Japanese Society of Gastroentero-
logical Endoscopy has reviewed the rate of EMR 

Fig. 2A–E. Technique of endoscopic
mucosal resection (EMR). A Diagnosis
and positioning. B Injection into the sub-
mucosa. C Snaring and cutting. D Hemo-
stasis and evaluation of the cut section.
E Withdrawal of the specimen

A B C

Fig. 3A–C. Endoscopic mucosal resection (EMR) procedure
using a magnifying colonoscope. A A superficial lesion in the
sigmoid colon was detected using chromoendoscopy. B The

lesion revealed a IIIS pit pattern. C Resection margins were
examined post EMR, which showed a normal pit pattern, indi-
cating complete resection
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complications. According to their report, the overall
complication rate for colonic EMR is 0.14% [15].

In cases of bleeding, the application of endoscopic
clips is the most reliable way of stopping arterial bleed-
ing; argon plasma coagulation is also useful. It is neces-
sary to check if the patient has a history of bleeding
diathesis or taking anticoagulants prior to endoscopic
treatment.

The first sign that a perforation has occurred is
abdominal pain. Plain radiographs of the abdomen
should be taken to check for the presence of free or
retroperitoneal air in patients suspected of having a 
perforation. Major perforations should be managed 
surgically, while micro-perforations can be treated 
conservatively; a minor perforation (small hole) can
sometimes be closed using endoscopic clips. Although
conservative treatment can be successful in the man-
agement of patients with perforations, surgical treat-
ment should be considered in advance.

6. Indications for Additional
Surgery after EMR

The incidence of lymph node metastasis in patients with
submucosally invasive cancers has been reported to be
less than 15%; for cancers with shallow invasion (sm1
carcinomas), the incidence is only 0%–3%. The major-
ity of patients with submucosal cancers do not have
lymph node metastasis [3, 16, 17].

The need for additional surgical treatment after EMR
may be indicated by the presence of the following his-
tological parameters in the resected specimen: (i) poorly
differentiated or undifferentiated adenocarcinoma; (ii)
lymphovascular permeation; or (iii) massive invasion of
the submucosal layer (deeper than 1000mm).These find-
ings are considered risk factors for lymph node metas-
tasis by The Japanese Society of Gastroenterological
Endoscopy. A radical colectomy with lymph node dis-
section should be performed in patients with any of
these risk factors [18]. Laparoscopic surgery is usually
indicated in such cases.

7. Follow-Up after EMR

Patients who have undergone an endoscopic treatment
should be followed up with a colonoscopy to evaluate
the resected site and check for recurrence. A regular
colonoscopic examination is recommended every 6–12
months. In cases with large superficial lesions treated by
EPMR, regular follow-ups should be performed earlier
and with a shorter interval (such as at 3, 6, 12, and 24

months) [19]. If a residual lesion is detected during
follow-up, further endoscopic treatment can be effective
and can reduce the recurrence rate.

8. Summary and Future Prospects

Recent advances in endoscopic technology and tech-
niques have enabled endoscopic treatment for early col-
orectal neoplasms, especially superficial elevated and
depressed lesions. Histologically, mucosal cancers or
minimally invasive submucosal cancers without lym-
phovascular invasion and a well-differentiated pheno-
type can be treated by EMR or EPMR. Cancers with
massive submucosal invasion or with adverse histologi-
cal features should be treated surgically.

Pit pattern analysis using a magnifying colonoscope
and endoscopic ultrasonography are useful diagnostic
tools for detecting massive submucosally invasive col-
orectal cancers. The therapeutic strategy for early col-
orectal cancers is shown in Fig. 4.

In Japan, the cutting EMR technique using an 
insulation-tipped diathermy knife (IT knife) has
become a popular technique for performing gastric
resections of early gastric cancers. This technique will
also become applicable to colonic EMR in the near
future.
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3. Management of Colorectal Cancer by “Hot
Biopsy” and Snare Resection

Yoshihiro Sakai

lesion should facilitate concentration of high-frequency
current, thereby producing heat. Clinically, pulling the
lesion into the center of the lumen causes it to become
pendunculated or semi-pendunculated, allowing current
to be efficiently applied to the lesion base and the tissue
to be retrieved. Even if only small fragments of tissue
are collected in the cup of the forceps, the part of the
lesion remaining after heat-induced coagulation of the
base sloughs off (Fig. 1). Hot biopsy therefore cannot be
used to treat sessile lesions or lesions more than 1cm in
diameter.This technique is therefore indicated for small
pedunculated lesions less than 5mm in diameter or
small nonpedunculated lesions that have a narrow base.

An advantage of hot biopsy is the ability to repeat
treatment within a short period. However, whether the
target lesion has been adequately treated cannot be
confirmed, leading to an increased risk of recurrence.
Lesions containing carcinoma can be evaluated if com-
pletely retrieved in the cup of the hot-biopsy forceps.
Many lesions cannot fit into the cup of the forceps. In
some cases, carcinoma tissue is collected in the cup,
whereas in others only the surrounding adenomatous
components are collected, increasing the risk of misdi-
agnosis. In patients with carcinoma, it is an urgent task
to estimate the depth of invasion and determine
whether the lesion has sloughed off or remains, but 
histological techniques of verifying the outcome are
lacking. If no cancer tissue is retrieved, it is unclear
whether the diagnosis of cancer before hot biopsy was
incorrect or whether the site grasped by the forceps did
not contain cancer tissue. Whether treatment was ade-
quate also cannot be confirmed. Patients treated by hot
biopsy must therefore be closely followed up. Distant
metastasis is a more important concern than local recur-
rence. The occurrence of distant metastasis of course
precludes radical treatment.

Lesions diagnosed as cancer, including small tumors,
should therefore not undergo hot biopsy, even if they
are pedunculated or have a constricted base. However,
since many small lesions with a fine pedicle or a dis-
tinctly constricted base are confined to the mucosa,
hot biopsy may be used with caution in selected
patients. Because of the risks involved, the use of hot
biopsy requires the consent of both the physician and
patient.

1. Introduction

Cancer can sometimes be diagnosed on endoscopy, but
small carcinomas in adenomas are difficult to detect.
When cancer is suspected, resection of the lesion is
required either endoscopically or surgically, depending
on the estimated depth of invasion in cases of cancer.
Endoscopic treatment must be supported by clear-cut
evidence that the lesion is superficial and can be com-
pletely resected by endoscopic techniques. Endoscopic
procedures can be used only when tumor invasion is con-
fined to the mucosa or is estimated to be within 1000mm
from the muscularis mucosae. Magnification and dye
techniques are often used to estimate the depth of inva-
sion. Endoscopic ultrasonography (EUS) is also used.
With the former technique, lesions invading the submu-
cosa that are exposed and have lost their glandular struc-
ture are not indicated for endoscopic therapy.With EUS,
lesions in which the third layer is interrupted or the
fourth layer is displaced also cannot be treated endo-
scopically. For convenience, physiological saline solution
can be locally injected immediately below the lesion just
before endoscopic treatment. The endoscopist then
determines whether or not the lesion can be lifted.
However, this technique can lead to error because
lesions associated with fibrosis resulting from previous
biopsy or other causes cannot be lifted. Another poten-
tial source of error is that whether or not a lesion can be
lifted is often related to the technique and subjective
judgment of the endoscopist. Even if the lesion is lifted,
sometimes the cancer has invaded deeply in the submu-
cosa close to the proper muscle layer.

2. “Hot Biopsy” for 
Colorectal Cancer

“Hot biopsy” [1] is used in the management of polyp-
like lesions. Part of the lesion is grasped with a hot-
biopsy forceps. The lesion is then pulled into the center
of the lumen and a high-frequency current, particularly
coagulation waves, is applied. In terms of size, lesions
indicated for this technique must be able to be grasped
by the hot-biopsy forceps and elevated.The shape of the
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3. Snare Resection for 
Colorectal Cancer

Snare resection is the procedure of choice for the endo-
scopic treatment of colorectal lesions diagnosed as
cancer. For snare resection high-frequency current is
used. The snare is used either alone or with other aux-
iliary techniques. The former procedure is convention-
ally referred to as polypectomy, but the term “simple
snare resection” is more appropriate because it directly 
contrasts it with the latter procedure, termed combined
snare resection [2] (Table 1). Combined snare resection
can be done by two or more basic techniques. A lesion
can be lifted with the grasping forceps and encircled
with a snare [3] (Fig. 2). Alternatively, two snares can be
employed. One snare grasps part of the lesion and the
other serves a supplementary role (double-snare tech-
nique) [2]. A two-channel scope is required for these
procedures. Two separate scopes may also be used. The
grasping forceps are inserted via one scope, and the
snare is introduced through the other (double-scope
technique) [3]. The lesion may also be first grasped with
an indwelling snare and ligated. A snare is then placed
around the artificially produced constriction. Recently,

some investigators have recommended that physiologi-
cal saline solution is injected into the submucosa imme-
diately below the lesion [4], thereby raising the lesion
and facilitating grasping with a snare. This technique is
referred to as preinjection polypectomy [5] or subcuta-
neous injection polypectomy [6]. Recently, this tech-
nique became well known as endoscopic mucosal
resection (EMR). The original technique was termed
endoscopic electroresection [7] and can be traced back
to Rosenberg [8].

Both simple snare resection and combined snare
resection can be used to resect lesions en bloc or in a
piecemeal fashion.The resection procedure used should
be clearly recorded.

In addition to physiological saline solution, epineph-
rine or dye can be added to the local injection solution.

NOc

b

a

Fig. 1. Indications for hot biopsy technique. Hot biopsy is
indicated for a, small pedunculated lesions and b, small sessile
lesions, but not for c, large sessile lesions

Table 1. Classification of snare resection

Simple snare resection
en bloc
piecemeal

Combined snare resectiona

en bloc
piecemeal

a including double-snare technique, double-scope technique, prein-
jection polypectomy or submucosal injection polypectomy, and
suction into the hood attached to the scope.

a

b

c

d

e

injected fluid

Fig. 2. Various combined snare techniques. a Grasping
forceps and snare technique. b Double-snare technique.
c Double-scope technique. d Detachable snare and snare 
technique. e Preinjection polypectomy (endoscopic mucosal
resection, EMR)



In general, physiological saline solution is safest and
least expensive. A hood can be attached to the scope tip
and the lesion encircled with a snare loop. The lesion
can then be aspirated into the hood and strangled.

3.1 Simple Snare Resection

Simple snare resection is undertaken with only high-
frequency current and a snare. The more familiar term
for this procedure is polypectomy. Cancer is frequently
present in adenomas measuring more than 1cm in
diameter. Lesions with a relatively fine pedicle have a
low risk of submucosal invasion by tumor. Even if such
invasion occurs it is usually minimal. This similarly
applies to mobile lesions with a distinct constriction.The
likelihood of complete resection of cancer is increased
by placing the snare at the level of the surrounding
mucosa and strangling the lesion.To avoid burns caused
by concentration of large amounts of high-frequency
current on the muscularis propria, some distance must
be physically created between the muscularis propria
and the lesion. After strangulation, current should not
be immediately applied. First, the lesion should be lifted
into the center of the lumen to separate it from the mus-
cularis propria (Fig. 3), or the scope should be pulled
distally. Excessive pulling of the scope should be
avoided because it can induce peristalsis, or the lesion
may be hidden behind the distal semilunar folds.
Lesions with a long pedicle that are lifted into the lumen
may come in contact with the contralateral mucosa.This
causes the high-frequency current to be halved, result-
ing in low generation of heat at the strangulation site.
The time required for resection is prolonged, and the
contralateral mucosa adjacent to the lumen may be
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affected by heat and become purely white. If this occurs,
the lesion and snare must be gently moved during the
application of current to avoid continued contact with
the same site of the contralateral mucosa. Some lesions
with a large head cannot be lifted into the center of the
lumen. In this case, it is also necessary to slightly change
the point of contact with the lesion as described above.

Nonpedunculated hemispheric lesions and sessile
lesions are difficult to completely strangle with the snare
loop, even when caught by a snare without difficulty.The
presence of large amounts of tissue in the loop prolongs
the current application time and increases the risk of
burning the muscularis propria. Such lesions may also
be associated with submucosal invasion. As compared
with pedunculated and semipedunculated lesions, deter-
mining whether nonpedunculated hemispheric lesions
and sessile lesions can be successfully treated endo-
scopically is more challenging. Endoscopic therapy is
not indicated for lesions with a deep central depression
and often cannot be used to treat lesions that have 
narrowing at the border with the surrounding mucosa,
large nodules, fold convergence, or surface deformity
suggesting mucosal defects. If such findings are 
unclear, the lesion and surrounding mucosa should 
be observed at higher magnification or EUS should be 
performed.

An important goal of endoscopic diagnosis is to
determine whether cancer is present. Careful observa-
tion of the lesion base can provide vital clues suggest-
ing whether endoscopic therapy is indicated. After
resection, all specimens should be retrieved. Evaluation
of sections including the resection margin is essential.

To decrease the risk of hemorrhage, coagulation
waves are used for the high-frequency current. Nonpe-
dunculated lesions are frequently treated with a blend

Fig. 3. Simple resection technique and
caution during the procedure to avoid
excess burn
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of coagulation waves and cutting waves. Small amounts 
of remnant tumor have been shown to slough off due to
the burning effect. However, persistence of even small
numbers of tumor cells should be avoided.

Additional surgical resection is necessary when the
resection margin is tumor positive, the tumor front
shows undifferentiated or poorly differentiated carci-
noma, or vascular permeation is present [9].

3.2 En Bloc Resection with 
Local Injection

Local injection into the submucosa has three main
advantages: (1) the distance between the lesion and
muscularis propria can be increased; (2) physiological
saline solution acts as insulation; and (3) catching the
lesion with a snare becomes easy. Even if insulation is
minimal and lesions such as superficial type tumors
cannot be ensnared, local injection markedly raises the
lesion, facilitating encirclement by the snare loop.
Increased distance between the lesion and muscularis
propria decreases the concentration of heat on the
latter.

In addition to superficial lesions, this technique is also
effective for nonpedunculated lesions as described
above. It is sometimes used to prevent hemorrhage
when resecting large pedunculated lesions.

During local injection, the needle must correctly 
penetrate to the submucosa. The needle tip should
therefore approach the lesion laterally and be inserted
with a snap. The recommended angle from the mucosal
surface is 30°to 45°. Strong insertion of the needle tip
from steeper angles relative to the mucosal surface can
result in penetration of the submucosa and muscularis
mucosae, as well as penetration of the serosa. Insertion
of the needle beyond the intestinal wall results in loss
of physiological saline solution, with no change on the
mucosal side. When physiological saline solution is
injected into the subserosa, a protrusion slowly devel-
ops, elevating the lesion. However, the color of the
mucosa surrounding the lesion remains unchanged.

Correct penetration of the needle into the submucosa
and injection of physiological saline causes changes in
structure and color tone: a round protrusion develops
near the needle tip and a transparent grayish-blue tone
appears. By changing the position of the needle during
injection, the lesion can be guided to the top of the pro-
trusion. Insertion of the injection needle into the 
submucosa at the anal side (the side near the scope) of
large lesions can cause the lesion to move towards the
oral side of the protrusion (Fig. 4).Therefore, the needle
should be inserted and physiological saline injected into
the submucosa at the oral side of lesions scheduled to
be treated by en bloc resection. If the lesion starts to
shift to an undesirable site during injection, the needle
should be removed and reinserted into an appropriate
site.

The snare is used in a conventional manner. It is
placed around the lesion, including a small margin of
normal mucosa, and the lesion is strangled. The high-
frequency current should employ cutting waves for
resection of superficial lesions and a combination con-
sisting primarily of cutting waves and including coagu-
lation waves for hemispherical lesions. Strangulation
should be stronger than that used with coagulation
waves alone, because superficial lesions are supplied by
fine blood vessels.

Irrespective of the procedure, bleeding can be effec-
tively managed by clipping. Clips should therefore be
available during treatment.

All resected lesions should be retrieved. Superficial
lesions should be spread out on cork or rubber plates,
pinned in place, and fixed in 10% formalin. Lesions
placed directly in formalin curl up, precluding prepara-
tion of complete specimens. This can lead to incorrect
evaluation of the resection margin or the response to
treatment.

3.3 Piecemeal Resection

In principle, lesions should be resected en bloc. To
permit non-touch isolation, lesions must not be divided

NO

OK Fig. 4. Suitable site of injection for
EMR



unless absolutely necessary.Tissue retrieved after piece-
meal resection performed in a single day usually cannot
be treated similarly to specimens obtained by en bloc
resection. Piecemeal resection carries an increased risk
of error when evaluating tumor spread or properties of
the tumor front. During resection of large lesions, the
snare may not be able to be removed once the lesion is
ensnared, even after the endoscopist realizes that com-
plete en bloc resection is not feasible. These events may
necessitate piecemeal resection. Some lesions consid-
ered resectable en bloc may be found to be larger than
expected after application of current. Undetected parts
of lesions can thus lead to remnant tumor. After
retrieval, the lesion should be reconstructed as closely
as possible. Pieces of the lesion should be pinned in
place to maintain their configuration and then fixed 
in formalin.

Some large lesions undergo piecemeal resection by
design.The procedure is similar to that described above.
When using a snare, caution is required to avoid divi-
sion of the lesion along the middle of the tumor (Fig. 5).
Large nodules, flat regions differing from the surround-
ing tumor area, and central depressions are strongly
associated with the tumor front. These findings should
be included in a single specimen whenever possible.

Piecemeal resection involves the repeated application
of high-frequency current to nearly the same site, and
large amounts of tissue are present in the snare loop.
Resection therefore requires large amounts of heat,
even when only cutting current is very strongly concen-
trated on the target lesion. Consequently, local injection
is essential, and the lesion must be drawn into the center
of the lumen to adequately separate it from the muscu-
laris propria.
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Heat-induced perforation may occur 3–4 days after
treatment. Patients must therefore rest after the proce-
dure. Particular caution is required after piecemeal
resection.
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4. Esophageal Cancer: Photodynamic Therapy

René Lambert

coherence tomography, based on the measure of the
back-reflection of infrared photons with interferom-
etry, has given a reliable characteristic image of 
intestinal metaplasia in 121 patients with Barrett’s
esophagus [7].

2. Principles of Photodynamic
Therapy

Photodynamic therapy (PDT) is a tissue-based photo-
chemical reaction in which oxygen is consumed [8, 9]. A
photosensitizer absorbs photons with energy matching
the level of excitation of the molecule, which passes
from a ground state to excited singlet or triplet states
(Fig. 1).The singlet state is extremely short-lived and the
molecule returns to the ground state after emission of a
fluorescent photon. The metastable triplet state (a
higher degree of energy) transfers its energy to tissular
oxygen forming toxic oxy-products. The reaction is 
triggered by the monochromatic light from a laser
source and the amplitude of the reaction depends on the
dosimetry of the photon beam.

The selectivity of the response is influenced by mul-
tiple factors: (1) the geometry of irradiation; (2) the con-
centration of the photosensitizer in the tumor and in the
normal tissue—the T/N ratio of concentration is at 2
with hematoporphyrin and may be as high as 6 with new
agents; (3) the availability of oxygen, depending on the
microcirculation in the tissue.

The energy transfer from the photosensitizer to the
tissue target results in cytotoxic oxy-radicals. Most of
them are linked to the formation of the hyper-reactive
singlet oxygen (issued from the stable triplet oxygen).
Cell destruction occurs only for a threshold level of
singlet oxygen at 109 molecules.

Cell membranes are the principal target of singlet
oxygen. The immediate oxidative stress is followed by
early apoptosis. The complete destruction of the neo-
plastic lesion requires a log 6–8 reduction in the number
of malignant cells. In theory, this is not achieved with
PDT, which achieves a log 2 reduction. The limiting
factor in cell killing is the progressive reduction in the
availability of oxygen during the reaction. However,
other secondary mechanisms kill the spared cells, i.e.,
ischemia in relation to damaged microvasculature, cyto-

1. Early Neoplastic Lesions in 
the Esophagus

Neoplastic lesions develop in the squamous lining of 
the esophagus (squamous cell cancer) or in a segment
of columnar metaplasia in Barrett’s esophagus with 
a specialized epithelium (intestinal metaplasia).
Esophageal adenocarcinoma is increasing in Western
countries.At the esophagogastric junction there is often
confusion between neoplasia in a short Barrett’s eso-
phagus and neoplasia at the cardia.

Precancerous squamous lesions include low-grade
dysplasia (LGD) and high-grade dysplasia (HGD).
Intraepithelial and intramucosal cancer that have not
metastasized to lymph nodes are called early cancer.
Submucosal cancer is considered as advanced cancer.

In the columnar metaplastic epithelium, the distinc-
tion between LGD and reactive epithelial changes
caused by reflux is uncertain [1]. There are conflicting
reports on the rate at which LGD progresses to HGD
and then to carcinoma. Recent data [2] suggest that 
the 5-year cumulative incidence of cancer in patients
with HGD is low (9%), and the risk of progression 
to cancer is less in focal than in diffuse HGD [3].
Intramucosal adenocarcinoma corresponds to early
cancer.

Japanese authors have described the endoscopic
pattern of early squamous cell cancer. In Western coun-
tries the detection, definition, and grading of early 
neoplasia in Barrett’s esophagus is still an area of
imprecision: neoplastic areas, flat and inconspicuous,
easily can go unrecognized.When HGD is detected, foci
of early cancer are associated in one third of cases.
Chromoscopy with methylene blue helps in the detec-
tion of intestinal metaplasia [4], but its contribution to
the detection of neoplastic areas (pale color) is debat-
able. High-rank technology is now being proposed to
detect the specialized epithelium or dysplasia in
Barrett’s esophagus. Magnification, enhanced with
acetic acid spraying, has a 100% efficacy in detecting
intestinal metaplasia [5]. Based on the fact that the
reflectance and fluorescence spectrum are altered in 
the same way by absorption and scattering in the 
tissue, a multidisciplinary team has proposed a 
trimodal spectroscopy [6], which has proved extremely
reliable even in the distinction between LGD and 
HGD when the three methods are combined. Optical
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logical damage by scavenging nitrite oxide, and delayed
immune response with tumor antigens presented for
recognition to helper T lymphocytes. The antitumor
reaction may occur even in areas not reached by the 
illumination, with unexpectedly good results. Finally,
PDT is an endoscopic procedure with tumor destruction
and no specimen is available for tumor staging after
treatment.

3. Photosensitizers

Photodynamic therapy requires the presence in the
tissue target of a photosensitizer agent, a molecule with
a resonant macrocyclic ring of alternating single and
double bonds (porphyrins or chlorophylls). Exogenous
photosensitizers are sprayed directly at the surface of
the target, or transferred by the microcirculation, or by
intravenous (i.v.) or oral administration. Endogenous
photosensitizers are formed locally after administration
of a pro-drug.

Most studies have been conducted with porphyrins.
The first agent used in clinical studies, HPD or the
hematoporphyrin derivative (i.v. dose 2.5–5mg/kg),
is a complex mixture of porphyrins. Photofrin (i.v.
dose 1–2mg/kg, QLT Phototherapeutics, Vancouver,
Canada), is a more purified form; the dimeric hema-
toporphyrin ether (DHE), Photosan-3, is another
preparation. All these products are activated by mono-
chromatic red light (630nm) with a typical dose rate of
100mW/cm2.

New synthetic photosensitizers with chemical purity
are on trial (lutetium texaphyrin, tin ethyl-etiopurpurin,
bacterial chlorophylls, phthalocyanines). m-THPC,
or Foscan (i.v. dose 0.15mg/kg), is a tetra (m-
hydroyphenyl) chlorin, activated at 514nm (green light)
or 652nm (red light). The 652nm wavelength, longer
than that used for porphyrins, results in deeper tissue
damage (up to 10mm).

The pro-drug, or endogenous photosensitizer, is 5-
aminolevulinic acid (5-ALA). It has been used as a
topical agent in dermatology, and more recently in the
esophagus (500mg). The oral route (dose 60mg/kg) is
generally used for digestive tumors. After ingestion the
molecule undergoes metabolic transformations up to
the heme (Fig. 2). However, the enzyme ferrochelatase,
in the presence of iron, is a rate-limiting step. This
results in accumulation of the photosensitizer in the
tissue target. Protoporphyrin IX is activated by a red
light in the range of 630–650nm, with an optimum at 
635nm.

4. Tissue Target

The efficacy of PDT is influenced by the accessibility of
the neoplastic area for illumination with a vector fibro-
scope. There is no doubt that the depth of penetration
of the photons in the digestive wall is a limiting factor.
This is why the method is adapted only for the curative
treatment of dysplasia and early cancer. There is no
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Fig. 1. Principles of photodynamic therapy (PDT). The pho-
tosensitizer (hematoporphyrin derivative) absorbing the inci-
dent photon reaches a transient triplet state and returns then
to the ground state. Singlet hyper-reactive oxygen is formed
after absorbing energy. The fraction of the metastable singlet
oxygen not destroyed by quenching forms toxic oxy products
in the tissue. HPD, hematoporphyrin derivative
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Fig. 2. Metabolism of 5-aminolevulinic acid (5-ALA). An
exogenous dose of 5-ALA is involved in the metabolic trans-
formation to heme. An accumulation of protoporphyrin IX
occurs in the tissue because of the limited output of the final
enzymatic step



sound rationale in using PDT in palliation for debulk-
ing advanced cancer.

The concentration of the photosensitizer should be
higher in the tumor than in the surrounding normal
tissues. The T/N concentration ratio varies with each
photosensitizer and is favored if the product is trans-
ferred in a lipophilic form. As an example, the tissue
concentration of a hexamethyl-5-ALA ester is much
higher than that of 5-ALA. The temporal variation in
the concentration of the photosensitizer differs in the
tumor and in the normal tissue. With hematoporphyrin,
the optimal T/N ratio of concentration is at 48–72h; with
oral 5-ALA it is at 4–6h.

The T/N concentration ratio varies with the tissular
target; selective uptake in the mucosa is an advantage.
Photofrin is present in the epithelial cells and also in the
lamina propria; the photon beam may reach the sub-
mucosa and provoke tissue damage with necrosis, fibro-
sis, and stricture. Protoporphyrin IX (5-ALA) has an
elective affinity for the mucosa; generally it should not
be used for lesions over 2mm in thickness.

5. Laser Sources

Initially laser sources from scientific laboratories were
used. The dye-laser sources are tunable, within a range
of wavelengths depending on the dye used. They are
sources pumped either by an Argon gas laser (Spectra-
Physics, Mountain View, CA, USA; Coherent, Portland,
OR, USA) or by a KTP-Nd:YAG laser that will gener-
ate a photon beam at 630nm with enough energy. More
recently, material adapted to medical usage has become
available. The Coherent Lambda Plus laser uses an
argon pumped dye-laser and emits up to 2.5W of energy
output. The Lasercope 630 uses a KTP-Nd:YAG to
pump the dye-laser, generating up to 7W of energy
output. Both are highly expensive. Diode laser sources,
now available, represent the future technology; they are
not tunable, produce a single wavelength, but are cheap
and easily transportable. The Diomed 630 produces red
light at 630nm with an output of 2W and may be
plugged in at any source.

6. Operative Procedure

The clinical application of PDT in the esophagus
requires light distributors for delivery in the esophagus.
The first probes, inserted through the accessory channel
of the fibroscope, were flexible glass fibers with a dif-
fuser. Commercially cylindrical diffusers have a diffuser
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segment at the tip of the fiber and deliver an output of
400mW per cm of diffuser (up to 5cm). Light applica-
tors ensuring a homogeneous and central distribution of
light in a dilated esophageal lumen are also proposed;
windowed models are adapted to the treatment of sec-
torial lesions. The devices are available as a bougie
(Savary-Gilliard dilator) or as a balloon, and pass
through a guide wire [10] (centering Overholt inflatable
balloon). Other balloons [11] pass through the accessory
channel of the fibroscope.

With Photofrin an i.v. dose of 2mg/kg is slowly
injected in a perfusion. The peak concentration is
reached in a few hours, but the optimal T/N ratio of con-
centration is reached at 48–72h and endoscopic explo-
ration with illumination is performed at that time. The
delivery of 100–200J/cm2 with the red photon beam
requires 20–30min, according to the size of the lesion.
The procedure is conducted under conscious sedation.
The endoscopic control at 24h shows inflammation,
enanthema, and early necrosis; if the response is not
patent a complementary irradiation is still possible.
In the next days, inflammation of the esophagus and 
surrounding mediastinum occurs with increased thick-
ness of the esophageal wall (Fig. 3a,b). The transient
necrosis is followed by prompt healing if the neoplastic
area is superficial; with lesions reaching the submucosa
the necrosis persists longer and a definitive scar occurs
(Fig. 4a,b). In some cases a chronic ulcer is observed.
From the time of injection of the product, skin sen-
sitization persists for 4–8 weeks so the patient must
avoid direct exposure to sunlight. If PDT is integrated
in a multimodal protocol, the local tolerance to 
radiotherapy and to brachytherapy is reduced. With 5-
ALA oral, the patient receives 60mg/kg of the product
dissolved in orange juice, and endoscopic illumination
is performed 3–6h later, just as for Photofrin. The 
ingestion of the product provokes nausea in most
patients for approximately 12h and a transient eleva-
tion of aminotransferases for up to 1 week. Endoscopic
control at 24h is not helpful (no possible irradiation in
complement) and the tissue response is more controlled
after 1 week.

The endoscopic evaluation of the initial tumor
response takes place at 1 month; the response is classi-
fied as complete or incomplete. Some authors attempt
to destroy the residual tumor with the Nd:YAG laser 
or electrocoagulation when the response is incomplete.
Alternatively, repeated PDT sessions are performed 
at 3-month intervals with Photofrin and at 1-month
intervals with 5-ALA. Further controls can be repeated
at 3 and 6 months, and the follow-up must be pro-
longed because of a significant rate of recurrence or
metachronous lesions after the immediate complete
response.
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7. Results of Endotherapy 
with PDT

7.1 In Squamous Cell Cancer

Most results were obtained with hematoporphyrin
[12–14]. After the first clinical attempt with the HPD by
the group of Dougherty, its application to early
esophageal cancer occurred in Japan. Other trials were
conducted in Europe (France, Switzerland, Germany).
In contrast, in the United States the trials were
restricted to palliation of advanced esophageal cancer.

Nowadays the focus is only on early cancer. A recent
review [12] has accumulated 164 cases of early
esophageal cancer. The first series used HPD; then
Photofrin and Photosan-3 were used, and more recently
Foscan (m-THPC) [12]. Most results are obtained with
a variable follow-up (from 1 to 96 months), and evalu-
ation is limited to the initial complete response.The rate
of initial complete response in most series is high
(70%–90%). The proportion of late recurrences is
missing in most series, but is as high as 36% in a series
[14] after 12–18 months, justifying a prolonged surveil-
lance protocol. The association of multimodal therapy
with radiotherapy or brachytherapy to PDT has shown

A

B

Fig. 3A,B. Echoendoscopy in PDT. A Before PDT: the hypoechoic T1 tumor (arrow) is visible opposite the hypoechoic aorta.
B After PDT: diffuse thickening of the esophageal wall; the echoic layers are not delineated

A B

Fig. 4A,B. Complete response after PDT. A Semimacroscopic
view: Transverse section of the esophageal wall in a patient
submitted to esophagectomy 2 months after destruction by
PDT of a T1 squamous cell cancer. The ulcerated area

(arrows) is healed and covered by a squamous lining.A central
scar is visible. B Histology. The muscularis mucusae (arrow) is
destroyed under the regenerative squamous epithelium cov-
ering the area of treatment



no substantial benefit. In conclusion, the literature pro-
vides substantial evidence that PDT is curative in early
esophageal cancer; on the other hand, its position in the
treatment of esophageal cancer is still uncertain. Com-
pared with surgical series the number of cases is small,
the follow-up is short and irregular, and the absence of
post-therapeutic tumor staging in a resected specimen
is a major limiting factor.

7.2 In Adenocarcinoma

The trials were conducted in patients with dysplasia or
cancer in Barrett’s esophagus. Cancer cases were small
tumors with a superficial pattern at endoscopy, rather
than confirmed early cancer. The first series [15] used
HPD or Photofrin.The recent trend is to use 5-ALA for
lesions no more than 2mm in thickness, and m-THPC
for the other lesions. The results of PDT in Barrett’s
esophagus, summarized in recent reviews [16, 17],
concern the response of nondysplastic areas with meta-
plasia and the response of neoplastic areas.

The impact on metaplasia has been examined on the
basis that after endoscopic destruction, reversal to squa-
mous epithelium occurs during healing in an acid envi-
ronment, suggesting prevention of the risk of cancer.
Results with PDT confirm those obtained with other
procedures (contact thermal laser, Argon plasma coag-
ulation). With PDT, metaplasia is eradicated on the
surface in about 70% of patients, but there are residual
or regrowth columnar glands, covered by the reversed
squamous epithelium, with a potential for dysplasia or
cancer. Furthermore, there is a toll of endoscopic 
complications with strictures [15]. In conclusion, the
geometry of irradiation during PDT should be limited
to the neoplastic area, without treating the surrounding
nondysplastic metaplasia.

The results of PDT in HGD have been summarized
recently [16, 17]; an initial complete response was
observed in 90%–100% of cases. With early cancer the
initial complete response has been observed in 60% of
cases [16, 18, 19]. The limits of the protocols regarding
the length of follow-up, surveillance, and recurrence
rate are just as for squamous cell cancer.

8. Complications

Complications [20] include cutaneous photosensitivity
with edema, large-scale erythema, blistering, and bullae
formation, during up to 8 weeks, with Photofrin; signif-
icant toxic dermal side effects occur in 19%. The dura-
tion of cutaneous photosensitivity is shorter with
m-THPC and even more with 5-ALA (48–72h). Endo-
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scopic complications include frequent and transient side
effects (odynophagia and chest pain) and rare severe
complications (perforation or bleeding). Pleural effu-
sion, fever, and cardiac arrhythmia have been observed.
The major risk is the development of a stricture
(15%–58%) during healing.

9. Indications for PDT in Early
Esophageal Cancer

The respective indications for surgery or endotherapy
in esophageal squamous cell cancer have been analyzed
with respect to mucosectomy. The same criteria should
apply for PDT; however, the histological control of the
resected specimen is absent. This is why echoendoscopy
with a high (20 or 30MHz) resolution is recommended
before treatment; invasion of the submucosa is a con-
traindication to the curative option. Extended indica-
tions are proposed in patients with a poor performance
status. When the lesions fulfill the criteria for curative
endotherapy, the alternative is between mucosectomy
and PDT.

With squamous cell cancer, the guidelines are clear: a
small number of patients with a well-delineated and
small mucosal lesion are treated electively by mucosec-
tomy, whereas all other patients should be treated by
surgery. Since the extension of the mucosectomy proto-
col, the elective indications of PDT in patients with a
good performance status are scarce. In patients with a
poor performance status, extended indications of endo-
scopic treatment are possible with PDT. This applies to
large lesions or multiple foci.

With columnar neoplasia in Barrett’s esophagus,
the finding of LGD does not justify an early treatment.
The first step is a 3-month trial with acid inhibition, fol-
lowed by repeated biopsies. For HGD, the first attitude
is the careful search for an associated area with adeno-
carcinoma. Echoendoscopy is useful to verify the
integrity of the submucosa. The malignant potential of
confirmed HGD is debatable, and for most patients 
surveillance combined with endoscopic treatment is
preferred to systematic surgery. The new alternative 
is therefore between surveillance or surveillance plus
endotherapy. The areas with HGD are often flat and
poorly delineated; treatment with PDT is easier than
with mucosectomy, unless nodular areas are present.
The 5-ALA photosensitizer has the advantage of being
electively localized in the mucosa, with less risk of
damage in the depth of the wall. When early cancer is
confirmed mucosectomy is the treatment of choice, but
poor risk and extremely aged patients are frequent;
in such cases PDT may be proposed. Photofrin or 
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m-THPC are preferred, due to their more aggressive
capacity for destruction.
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5. Esophageal Cancer:Endoscopic Mucosal Resection

Hiroyasu Makuuchi

4. Endoscopic submucosal dissection (ESD) method:
Recently developed by Oyama et al. [6]. This enables
removal of the lesion containing the mucosa as well as
the submucosal layer using a hooked knife, but it
requires great skill.

3. EEMR-Tube 4-Step Method [4]

3.1 First Step (Fig. 1)

(a) An endoscope is passed through the EEMR tube
(Create Medic, Tokyo, Japan) first, and the endo-
scope alone is inserted into the esophagus. Iodine
staining is carried out to confirm the lesion. An
endoscopic puncture needle is inserted through the
working channel of the endoscope and the mucosa
is punctured approximately 3mm proximal to the
lesion. Saline with indigocarmine is injected into 
the submucosal layer beneath the lesion to elevate
the mucosa containing the lesion entirely.

(b) The EEMR tube is inserted into the esophagus
along the endoscope. A slender snare is inserted
through the side channel of the EEMR tube and
opened above the lesion.

(c) The mucosa containing the lesion is drawn suffi-
ciently into the tube through the open snare by
endoscopic suction.

(d) The snare is closed and the EEMR tube is pulled
back 3cm. Then the mucosal lesion is removed
entirely by high-frequency current.

3.2 Second Step

The maneuvers mentioned above in the first step are
repeated for relatively large residual lesions. Great care
should be taken not to draw the area from which the
mucosa is already removed into the tube.

3.3 Third Step (Fig. 2)

(a) This third step is suitable for very tiny residual
lesions to be removed accurately. The snare is
released from the side channel of the EEMR tube
and a grasping forceps (alligator jaw forceps) is
inserted through the endoscope’s working channel.

(b) The forceps is passed through the snare, and the
mucosa including the residual lesion is grasped.

1. Early Esophageal Cancer and
Endoscopic Mucosal Resection

Endoscopic mucosal resection (EMR) was introduced
to the clinical field of treatment for early esophageal
cancer in Japan in 1989. This had been developed owing
to widespread use of slender panendoscopy and iodine
staining throughout Japan [1].

In the United States and European countries, where
Barrett’s cancer is relatively common, this technique
was indicated for such cases.

The surgical treatment for esophageal cancer is
extremely invasive regarding operative procedures and
impairs postoperative quality of life. So if the cancerous
lesion can be resected only by endoscopic treatment and
has no lymph node metastasis, this new treatment is rec-
ommended as an alternative to invasive surgery. In com-
parison with other endoscopic maneuvers, EMR allows
pathological analysis of the resected specimen; the com-
plete removal of the lesion can be proven by this analy-
sis and, at the same time, the depth of invasion and
lymph vessel invasion of cancer can be investigated. In
this chapter, the details of EMR are described.

2. Methods of EMR

In general, four different maneuvers of EMR are known
to be employed for treatment of early esophageal cancer.

1. Strip biopsy: Under double-channel endoscopy,
the lesion is caught by a grasping forceps inserted
through one channel, and cut by a snare inserted
through the other channel [2].

2. EEMR (endoscopic esophageal mucosal resec-
tion)-tube method:Very commonly performed in Japan.
After insertion of a silicon-rubber tube into the esopha-
gus, the mucosa containing the lesion is drawn into the
tube by endoscopic suction made by an endoscope
inserted through the tube, and the lesion is cut by a snare
inserted through the side channel of the tube [3]. The
complete removal of the lesion and suspected neighbor-
ing area is possible by the EEMR-tube 4-step method [4].

3. EMRC (EMR with cap) method: Developed by
Inoue et al. [5]. The tip of the endoscope is equipped
with a transparent cap and the lesion is cut after drawing
the lesion into the cap by suction. This maneuver is
widely employed in Europe and the United States.
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Then the snare is closed and the small area is cut
with an electric current.

3.4 Fourth Step

Shreds of mucosa on the boundary of the removal line
are treated meticulously with hot biopsy or argon
plasma coagulation.

An example of a clinical case is illustrated in Fig. 3.

4. Indications for EMR

The EMR procedure is recommended for early
esophageal cancer without lymph node metastasis.
This technique is safe without causing major complica-
tions and moreover, local recurrence has not been
encountered after the procedure if the indication is
correct.

4.1 Lesions Without Lymph 
Node Metastasis

Epithelial cancer, carcinoma in situ (CIS), and mucosal
cancer with invasion into the lamina propria (m2) do
not have lymph node metastasis. Cancers invading into
the muscularis mucosae (m3) and into the upper one
third of the submucosal layer (sm1) have lymph node
metastasis in nearly 15% of cases. However, when
cancer is invading more deeply into the submucosal
layer (sm2–sm3), lymph node metastasis is present in
more than 40% of cases (Table 1). Therefore, cases of
m1–m2 cancer are absolute indications for EMR and
m3–sm1 cancers are relative indications.

4.2 The Size of the Lesion

A tumor with a diameter small enough to allow en bloc
resection is desirable. If the lesion is smaller than 3cm

lesion endoscopy

esophageal mucosa snare 
EEMR-tube

snare

a.

b.

c.

d.

Fig. 1a–d. Endoscopic esophageal
mucosal resection (EEMR)-tube 4-step
method: first step. a Saline with indigo-
carmine is injected into the submucosal
layer beneath the lesion after iodine
staining. b The EEMR tube is inserted
along the endoscopy into the esophagus
up to the puncture point. The snare is
inserted through the side channel of the
tube and opened above the lesion. c The
mucosa containing the lesion is aspi-
rated into the tube by applying endo-
scopic suction. d The snare is pulled tight
and the tube is pulled back. The electric
current is passed to resect the mucosa

residual
lesion

grasping
forceps

snare

EEMR-tube

endoscopy

residual lesion
grasping

forceps

snare

a. b.

Fig. 2a,b. Endoscopic esophageal mucosal resection
(EEMR)-tube 4-step method: third step. a The snare is
inserted through the side channel of the EEMR tube and the
grasping forceps is inserted through the working channel of

the endoscope. b The grasping forceps is passed through the
snare and the mucosa with the residual lesion is grasped. The
snare is closed and an electric current resects the mucosa
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A–C

D–F

G–I

J

Fig. 3A–J. A clinical case using endoscopic mucosal resection (EMR). Male, 71
years old, 0–IIc, 4cm, occupying half of the lumen, moderately differentiated
squamous cell carcinoma, m3 and partly sm1, ly0 v0. A Conventional findings. B,C
Iodine staining: the lesion is 4cm in length and occupies half of the circumference.
D Injection of saline with indigocarmine into the submucosal layer. E Second step
of EEMR 4-step method. F,G Third step of EEMR 4-step method. H Fourth 
step of EEMR 4-step method. I,J Resected area. Six-centimeter length and two
thirds of the circumference of the lumen is resected
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in diameter, en bloc resection is easily performed. Any
lesion of a diameter larger than 5cm has a higher rate
of lymph node metastasis. Such a lesion is a relative
indication for EMR.

As for the circumferential occupation of the lumen,
the lesion should preferably be smaller than two thirds
of the lumen of the esophagus. After EMR of a lesion
occupying more than two thirds of the lumen there is a
tendency for the development of a stenosis.

4.3 Endoscopic Mucosal Resection for
Barrett’s Adenocarcinoma

Barrett’s adenocarcinoma can also be suitable for
EMR, but under the following conditions (see 
Table 2).

1. The cancer indicated for EMR should be well 
or moderately differentiated. Endoscopic mucosal
resection cannot deal with poorly differentiated 
adenocardinoma.

2. Regarding the depth of invasion, one third of 
the submucosal layer that originally exists in the normal
esophagus is the limit for EMR. This is because tumors
invading the submucosal layer more deeply have a ten-
dency for lymph node metastasis.

3. Cancer without lymph vessel invasion is indicated
for EMR.

The cancers fulfilling the above points 1–3 are regarded
as having no lymph node metastasis.

4. Cancers that are 0-IIa, 0-IIb, or 0-IIc in appear-
ance, with a relatively clear boundary and smaller than
3cm in diameter, are indicated for EMR.

5. Results of EMR

The outcomes after early esophageal cancer (squamous
cell carcinoma) have been reported by several authors.
The results described below came chiefly from our insti-
tution, which gathered the greatest number of EMR
cases with a long follow-up.

5.1 Patients

From 1988 to December 2002, 551 patients underwent
EMR in our institution, and 790 lesions were treated.
Among these, 679 lesions from 465 patients were patho-
logically proven to be cancer (480 lesions from 327 cases
of m1, m2 cancer; 128 lesions from 118 cases of m3, sm1;
21 lesions from 20 cases of sm2, sm3). Seventy-four
lesions from 56 patients were diagnosed as dysplasia
and 37 lesions from 30 patients were non-neoplastic
(Table 3).

5.2 Complications

5.2.1 Esophageal Perforation

This is the most serious complication after EMR, which
must be avoided at any cost but happened in six cases,

Table 1. Relationship between the depth of invasion of the
cancerous lesion and lymph node metastasis and lymph vessel
invasion
Depth of number of lymph vessels lymph node
invasion cases invasion metastasis

m1 17 0 0
m2 15 0 0
m3 11 6 (54.5%) 1 (9.1%)
sm1 13 8 (61.5%) 2 (15.4%)
sm2 20 16 (80.0%) 8 (40.0%)
sm3 34 28 (82.4%) 15 (44.1%)

Table 2. Relationship between the depth of invasion of
Barrett’s cancer and lymph node metastasis
Depth of invasion n(+) n(-)

Tis (m1) 0 5
T1a (m2, m3) 0 13
T1b (sm) 8 18
T2 (muscularis propria) 5 2
T3 (adventitia) 21 4

Total 34 42

Table 3. Results of endoscopic mucosal resection for
esophageal cancer performed in Tokai University from 1989
to 2002

Total cases 551
Total lesions 790
Cancer 465 cases 679 lesions

m1, m2 327 480
m3, sm1 118 128
sm2,sm3 20 21

Dysplasia 56 cases 74 lesions
Non-neoplastic tumors 30 37

Operative mortality 0 cases
Postoperative hospital deaths 0
Complications Perforation 6 cases (0.8%)

Subcutaneous emphysema 1
Arterial bleeding 22
Variceal bleeding 2
Stricture 10

Follow-up Local recurrence 17 lesions (2.5%)
Metachronous multiple cancer 37 cases (8.0%)
Lymph node metastasis 5 cases
Distant metastasis (lung, liver) 2 cases



0.8% of EMR performances. The causes include (1)
adhesion between the mucosa and muscular layer, (2)
resnaring a part of the site already removed, (3) resec-
tion of a lesion in an esophageal diverticulum, and (4)
rough handling of the surgical instruments.

To avoid esophageal perforation, the following steps
are recommended.

1. EMR should be discontinued or performed with
great care if the lesion fails to be lifted up after injec-
tion of saline into the submucosal layer of the lesion.

2. Care must be taken not to apply the snare to exposed
muscular layer when the mucosa has already been
resected.

3. EMR is contraindicated for lesions in a 
diverticulum.

The following measures are taken if esophageal perfo-
ration occurs, but emergency surgical treatment of per-
foration is not generally required and conservative care
is usually possible. Patients should be observed carefully
and the following treatments should be performed: (1)
discontinuation of all oral intake, (2) intravenous hyper-
alimentation, (3) administration of antibiotics, and (4)
intermittent aspiration of esophageal lumen through a
nasoesophageal tube. Fever resolves within 7 days and
the perforation closes in 10–14 days to allow oral intake.

5.2.2 Arterial Hemorrhage

Pulsating or spurting bleeding occurs in about 2.8% of
EMR procedures. Bleeding is from a small artery per-
forating through the muscular layer to the submucosa.
Bleeding can be stopped usually by hot-biopsy forceps.
A clip is not recommended as it will interfere with the
following maneuver.

5.2.3 Esophageal Stricture After EMR

Stenosis can be caused after EMR if mucosa covering
more than 75% of the circumference of the esophagus
is resected. To prevent severe stenosis in such cases,
when stenosis begins to occur prophylactic dilatation is
performed with the balloon for endoscopic sclerother-
apy attached to the endoscope. If severe stenosis occurs,
dilatation is performed with a rigiflex balloon dilator or
bougie.

5.2.4 Variceal Bleeding

We performed EMR on five patients with esophageal
varices caused by liver cirrhosis after the varix had been
eliminated by endoscopic sclerotherapy. In two of these
patients, bleeding occurred from the variceal stump
during the maneuver. Bleeding was controlled by scle-
rosant (1% Aethoxysclerol) injection.
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5.3 Prognosis

5.3.1 Mortality and Hospital Death

There has been no mortality or hospital death after
EMR for esophageal cancer in our institution. To date,
no mortality has been reported in Japan.

5.3.2 Local Recurrence

Local recurrence was encountered in 17 lesions (2.5%)
after EMR. These lesions were detected by endoscopic
follow-up within 1–1.5 years after primary EMR. All
these lesions were treated successfully by endoscopic
procedures, chiefly EMR, except one patient who
required surgical resection.

5.3.3 Metachronous Multiple Cancer

A second primary lesion was detected in another part
of the same esophagus in 37 cases (8.0%) more than 2
years after EMR. Multiple cancer is relatively common
in esophageal cancer patients. They were all treated by
repeated EMR.

5.3.4 Lymph Node Metastasis

Lymph node metastasis after EMR was recognized in
five patients after more than 3 years.Three of these were
from sm1 and two were from sm2 cancers. Salvage sur-
gical treatment could not be performed except in one
case and radiochemotherapy was indicated, although all
of them died due to the esophageal cancer.

5.3.5 Distant Metastasis to Lung and Liver

Two patients were found to have distant metastasis after
EMR. One patient developed metastasis in the lung and
the liver, and the other in the lung. In these cases,
primary lung cancer could not be easily ruled out. The
primary esophageal cancer of these two patients was m3
cancer.

5.3.6 Five-Year Survival Rate of EMR Cases

The five-year survival rate of cases up to 2001 is 96.1%
excluding deaths by other disease or other types of
cancer, and 81.7% including all deaths from other
causes. For m1 and m2 cancer, the 5-year survival rate
is 98.4% excluding other causes of death and 89.5%
including all deaths from other causes (Fig. 4).

5.3.7 Results of EMR for m3–sm1 Cancer

We usually perform EMR for m3–sm1 cancer smaller
than 4cm in diameter without a rough mucosal surface.
For a lesion of m3–sm1 in its appearance, EMR is first
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performed if possible, and the post-EMR treatment
depends on the pathological analysis of the resected
lesion. After pathological analysis, the lesions showing
lymph vessel invasion (ly(+)), significant infiltration
(infg), or poorly differentiated histological type are
further indicated for surgical operation [8].

85 cases (87 lesions) of m3 and 33 cases (36 lesions)
of sm1 underwent EMR up to 2002, and 10 patients
(8.5%) were further indicated for radical surgery after
EMR, judging from the histopathology. Three patients
(2.5%) developed lymph node metastasis and two
(1.8%) developed distant metastasis (to the lung and
the liver) (Table 4).

The 5-year survival rate excluding other causes of
death of m3–sm1 patients who underwent EMR up to

2001 is 91.7%. The 5-year survival rate of patients
undergoing surgical operation is 96.1%, without signif-
icant difference compared with EMR cases (Fig. 5).

6. Endoscopic Mucosal Resection
for Barrett’s Adenocarcinoma

In Japan, EMR for Barrett’s esophageal carcinoma was
first performed in 1995 by Zenitani et al. [10], followed
by Makuuchi et al. (1997) [8], Oyama et al. (1998) [6],
Katayama (1998), and Hoshihara (1999). In the United
States and Germany, the number of EMR cases is now
greatly increasing [11]. Compared with ablative treat-
ments, EMR is considered to be superior in providing
histological confirmation of treatment. High local recur-
rence rates after EMR for Barrett’s cancers have been
reported recently, but the accurate diagnosis of the
exact area of early cancer and high-grade dysplasia in
Barrett’s esophagus is extremely difficult even by
employment of various chromoendoscopic techniques
and magnification chromoendoscopy. Multiple neoplas-
tic lesions seem to remain in Barrett’s mucosa even
after EMR, which is indicative of its malignant poten-
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Fig. 4a,b. Five-year survival rate after
endoscopic mucosal resection (EMR). a
Excluding other causes of death and
death from other cancers. b Including
other causes of death and death from
other cancers
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Fig. 5a,b. Five-year survival rate of
m3–sm1 cases after endoscopic mucosal
resection (EMR) or surgical operation
excluding other causes of death and
death from other cancers. a EMR group.
b Surgical operation group

Table 4. Results of endoscopic mucosal resection for m3–sm1
cases performed in Tokai University from 1991 to 2002

Total cases 113 123 lesions
m3 85 87 lesions
sm1 33 36 lesions

Converted to radical surgery 10 8.5%
Lymph node metastasis 3 2.5%
Distant metastasis (lung, liver) 2 1.8%



tial. Thirty percent of occurrences of high-grade dyspla-
sia and early adenocarcinoma within 2 years after EMR
reported by May et al. [13] can be easily understood.

Argon plasma coagulation and other various laser
therapies cannot ablate the lesion as completely as with
EMR. The use of EMR for lesions occupying the whole
circumference of the lumen causes severe stenosis.Thus,
the use of wide EMR combined with mucosal ablation
is recommended. Treatment using photodynamic
therapy and EMR is controversial in that it is regarded
in part only as an experimental therapy indicated only
for elderly, poor-risk patients, and is not yet preferred
over surgical treatment [14]. However, the argument for
EMR as the treatment of choice for Barrett’s early
cancer and high-grade dysplasia is expected to evolve in
a similar way to that extensively discussed in the past,
of whether EMR could be an alternative treatment
choice for mucosal squamous cell cancer of the 
esophagus.

Endoscopic mucosal resection has become a treat-
ment choice for early esophageal cancer (mucosal
cancer without lymph node metastasis) now, although
the endoscopic submucosal dissection method (ESD)
has been developed recently. This is a marvelous tech-
nique allowing the resection of a comparatively large
lesion in one piece, but it demands great skill and
requires much time. The EMRC method and the
EEMR-tube method do not require any great skill and
can be carried out easily. Further development of the
ESD method is expected in the near future.

The border of squamous cell carcinoma can be 
easily identified by iodine staining, but the border of
Barrett’s cancer is still difficult to be identified, so that
further development of chromoendoscopy and diagno-
sis by magnification chromoendoscopy is also expected
in the future.
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1. Gastric Cancer

Junji Yoshino and Toshiyuki Matsui

growth rate of the tumor area (S in cm2) could be
expressed by a quadratic curve (S = aT 2 + bT + c, a =
0.1–0.3) based on the relationship with elapsed time (T)
(Fig. 1). There may be cancers that grow exactly as
shown in the curve, but many do not coincide with the
pattern because the curve was derived from clinical data
obtained by retrospective study. Accordingly, it must be
difficult to express the growth of all gastric cancers in
this curve.

The course of gastric cancer growth varies widely
from patient to patient. Some studies have divided
patients with gastric cancer into groups. Inokuchi et al.
[6] studied the prognoses of gastric cancers including
advanced cases. They classified gastric cancers into two
types: superficially spreading growth type (super type)
and penetrating growth type (pen type), and reported
that super-type cancers grow very slowly, while pen-type
cancers grow rapidly. Takahashi [7] studied the growth
of gastric cancers in patients where lesions could be
examined retrospectively by endoscopy, classifying
them according to their macroscopic type. The macro-
scopic type of gastric cancer that was most frequently
seen at early stages was type IIc, which made up 54%
of all cases.With regard to morphological changes, all of
the elevated cancers originated from elevated-type (IIa)
early cancers, and all of the depressed cancers origi-
nated from depressed-type or flat-type (IIc or IIb) early
cancers. They also found that the course of cancer
growth could be divided into three types: (1) cancer that
begins to invade deeply from its early stages, (2) cancer
that remains in its early stages for a long time, and 
(3) somewhere between the two. Because all of the
cancers that remained in the early stages were intra-
mucosal cancers, they assumed that the muscularis
mucosae played a role of barrier in the course of cancer
growth.

3. Rapid-Growing Gastric Cancer

Among cancers of high malignancy are such examples
as scirrhous carcinoma and cancers that invade deeply
into the gastric wall while they are still small in size.Yao
[8] pointed out that there is a type of gastric cancer that
is difficult to detect in its early stages and likely to be
found only after it has reached its advanced stages, i.e.,

1. Introduction

It is thought that it takes 15–30 years from the appear-
ance of a gastric cancer cell to patient death [1, 2], and
in the course of the process, cancers observable to cli-
nicians have already reached their late stages. In some
cases, the growth of gastric cancer increases drastically
and in others, there is almost no change in the growth
of cancer cells for years. Thus, the growth of gastric
cancer can take various forms, because various factors
such as the degree of differentiation, the presence of an
ulcer in the lesion, and differences in immunity among
individuals exert influence. In the past, the progress of
gastric cancer was estimated by retrospective studies,
prospective observations, or assumptions based on the
growth curve. However, none of the previous research
efforts based on these methods have succeeded in elu-
cidating fully the natural course of gastric cancer [3].

2. Growth Rates and Types of
Gastric Cancer

Because gastric cancer is affected by food that passes
through the gastric cavity, gastric acid, and peristalsis,
its growth is slower than that of cancers originating 
in parenchymatous organs [1, 2]. It is also well known
that ulcers formed in the stomach and fibrous tissues
produced by the ulcers inhibit the growth of gastric
cancer.

Nishizawa et al. [4] studied how X-ray images of
depressed-type early gastric cancer changed with time.
In the study they reported that: (1) the duration of 
intramucosal cancer is more than 10 years when the
growth of the cancer is slow, but is assumed to be 2–5
years in most cases; (2) there is not as much variation
in the time period cancer remains in the submucosa
(after entering the submocosa) as with intramucosal
cancer, being from 6 months to 1 year in most cases; and
(3) the time period in which cancer spreads from the
muscularis propria to the serosa is also assumed to be
within 6 months. In 1978, Nakamura et al. [5] tried to
estimate the growth curve on the assumption that the
growth rate of the area of gastric cancer that was over-
looked by endoscopy was on a fixed curve. That is, the
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224 VI. Natural Course of Early Cancer

a rapid-growing gastric cancer. Inokuchi et al. [6]
reported that the pen-type cancers grow rapidly and
have a poor prognosis, as described above.According to
Inokuchi et al., many pen-type cancers are first detected
macroscopically as a combination of elevated and
depressed types such as IIa+IIc, and these cancers even-
tually progress to advanced gastric cancer. In 1979,
Yoshida et al. [9] reported that the lesions at the early
stages of type-2 or -4 gastric cancers are often detected
only as minor changes that do not look abnormal, but
grow rapidly [9]. They pointed out the necessity of
focusing on nonulcerous, minor changes, rather than
ulcerous lesions, to detect lesions that grow rapidly. It
seems that the lesions mentioned here are IIb-type
lesions. According to Yoshida et al. [10], lesions that
show slight abnormalities, such as a pale red area, dis-
coloration, or irregularities of the mucosa, grow rapidly,
eventually progressing to type-2, -3, or -4 gastric cancer.
They also recommended that the shapes of cancers
subject to follow-up should be correlated with the
progress of the cancers as follows:“The phases of gastric
cancer are classified into two types: The phase in which
cancer grows relatively slowly (slow-growing phase)
and the phase in which cancer grows rapidly and
invades (rapid-growing phase).” Cancer takes the shape
of IIc-type or IIa-type early cancer during the slow-
growth phase, and takes the shape of IIa+IIc-type, type-
2, or type-3 cancer upon reaching the rapid-growth

phase because it involves an elevation inside and/or
around the lesion. That is, it would be more reasonable
to think that the macroscopic type of cancer reflects the
course of its growth and progress.

In addition to depressed lesions, the relationship
between the initial lesions of elevated lesions and the
course of their growth has also been studied. In 1997,
Miwa et al. [11] analyzed the growth course of elevated-
type early cancers, and divided them into two groups: a
group that did not show any abnormality at the first X-
ray examination and a group with abnormalities.
They reported that cancer grew faster in the former
group.

4. Slow-Growing Gastric Cancer

In 1967, Okabe [12] performed a retrospective study
and pointed out that the growth of gastric cancers varies
widely; some grow very slowly and some grow very
rapidly. At the same time, he reported that IIc-type
cancer 2cm or larger in diameter is peculiar because it
may develop to advanced cancer similar to IIc-type
cancer with a relatively good prognosis. In 1979,Yoshida
et al. [10] analyzed the initial lesions of advanced
cancers and concluded that many of those similar to 
IIc-type cancer were ulcerous lesions that grew 
slowly.

Two major factors that could delay the growth of
cancer are exfoliation of tumor caused by peptic ulcer
and inhibition of tumor growth by fibrosis. Horinouchi
et al. [13] reported that the range of invasion did not
spread in patients who had peptic ulcers in cancer
lesions. Nakamura et al. [14] also reported that the hor-
izontal growth of cancer was extremely slow in patients
in whom cancers were complicated by ulcers. Gastric
ulcer as a complication in the course of gastric cancer
can be seen as a phase in the so-called malignant cycle.
That is, the position of the cancer changes (Fig. 2) in the
following cycle: (1) diffuse type (cancer resides in the
regenerated mucous membrane surface of the ulcer scar
and around this membrane), (2) open type (cancer
resides in the margin of the open ulcer, and (3) marginal
type (the bottom of the ulcer is mainly covered with
noncancerous, regenerated mucous membrane and the
cancer resides in the margin of the ulcer). Fibrosis
caused by ulcers coexistent with gastric cancer is con-
sidered to be the biggest factor in slowing the cancer’s
growth. With regard to the histological types of cancers,
Mai et al. [15] reported that well-differentiated and
moderately differentiated cancers tend to grow slowly,
and there are some cases of poorly differentiated ade-
nocarcinoma that progress slowly while repeating the
above malignant cycle.

Fig. 1. Growth curve of gastric cancer [5]. S, size; T, time



5. Progress from Early to
Advanced Cancer

In many of the clinical studies that have been done so
far, the actual courses of gastric cancer from the early
stages to advanced cancer have not been revealed as 
yet because the duration of patient follow-up has been
too short. Yoshida et al. [16] attempted to deduce the
natural history of gastric cancer by examining the clin-
icopathologic characteristics of removed lesions, on the
assumption that the macroscopic type of a removed
lesion represents part of the natural history of gastric
cancer at a certain time point. The study included 3002
patients who underwent resection of solitary gastric
cancer (937 cases of early cancer, 480 cases of muscu-
laris propria-subserosal cancer, and 1585 cases of sub-
serosal or deeper cancer) and whose lesions were
imaged satisfactorily by endoscopy. Of the clinico-
pathologic characteristics, they used factors that do not
change over time, namely, sex, site of lesion, and histo-
logical type, for determination, and obtained the degree
of similarity to macroscopic type for determination by
a multivariate analysis. The results of the study showed
a close correlation between the following cancers,
similar to each other in shape: (1) IIa+IIc-type early
cancer and type-2 advanced cancer or localized type-3
cancer, (2) elevated-type early cancer and elevated-type
advanced cancer, and (3) depressed-type early cancer
and advanced cancer similar to IIc type. Also, (4) type-
3 and type-4 cancers that invaded as far as the serosa
were very similar to nonulcerous IIc-type early cancers
with few converging folds in patients in their thirties to
forties. From the above results, they concluded that
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there was temporal continuity in clinicopathologic char-
acteristics between early cancers and advanced cancers
that were similar in macroscopic appearance.

Many cases of elevated type early gastric cancer
(types I, IIa and IIa+IIc) grow to advanced cancers type
2 and type 1 macroscopically. One of the reasons why
elevated type early cancers develop into type 2 cancers
is that the center of the lesions disintegrates and forms
an ulceration. These lesions do not pass through the
malignant cycle and gradually increase in size. On the
other hand, almost all depressed type early gastric
cancers (types IIc, IIc+III, III+IIc and III) develop into
type 3, 2, or 4 advanced cancer macroscopically. Many
cases of depressed type early cancer have ulcerations in
cancerous foci. Some cases do not enlarge while going
through the malignant cycle and other cases become
larger showing a cancerous ulceration (Fig. 3).

Scirrhous gastric cancer is defined as an undifferenti-
ated gastric cancer accompanied by remarkable fibrosis
that tends to invade diffusely and widely into the sub-
mucosa or deeper, mainly around the fundic glands.
It grows rapidly and carries a poor prognosis. Many
studies have been performed to find out what the initial
lesion of this type of cancer looks like. Nakamura et al.
[17] guessed that its primary focus was IIc-type cancer
without converging folds, that was 2cm or smaller in
diameter and was to be found in the region of the fundic
glands. Linitis plastica cancer, which is used as an almost
equivalent term for scirrhous gastric cancer, shows a
shape similar to a leather bottle when viewed on X-rays.
Nakamura et al. [17] also defined the course of the
growth of linitis plastica as follows: (1) pre-linitis plas-
tica: invasion of IIc-like early cancer into the submucosa
of the fundic gland area does not exceed one quarter of
the circumference of the stomach; (2) latent linitis plas-
tica: invasion exceeds one quarter of the circumference
of the stomach but does not cause narrowing of the
gastric cavity; (3) typical linitis plastica: invasion spreads
widely and causes narrowing of the gastric cavity. They
also guessed that it would take approximately 6.3 years

Fig. 2. Malignant cycle. The position of the cancer changes 
in the cycle. Diffuse type: cancer resides in the regenerated
mucous membrane surface of the ulcer scar and around this
membrane; open type: cancer resides in the margin of the open
ulcer; marginal type: the bottom of the ulcer is mainly covered
with noncancerous, regenerated mucous membrane and the
cancer resides in the margin of the membrane

Fig. 3. Development of macroscopic appearances when early
cancers progress to advanced cancers
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from carcinogenesis to completion of a linitis plastica
cancer (Fig. 4).

However, some researchers think that growth courses
are not as uniform as Nakamura et al. pointed out.
Ohgushi et al. [18] reported on the characteristics of the
initial lesions of scirrhous gastric cancer. Many of the
initial lesions were IIc-type lesions that were relatively
small in size, but there were also large IIc-type lesions
that showed signs of hardening or insufficient extension,
suggesting that they had already invaded the submucosa
2 or 3 years previously. Mai et al. [15] reported that it
takes at least 3 years, and sometimes 5 or 6 years, from
the time that an initial lesion becomes clinically
detectable to the time that scirrhous gastric cancer is
completed.

5.1 Case 1

A 62-year-old man. The patient visited the hospital to
have a medical check-up. Converging folds were found
on the posterior wall of the gastric corpus on a barium
X-ray examination (Fig. 5). Although this finding was
overlooked, X-ray findings were compatible with a IIc-
type early cancer. He refused farther examination.
When he visited the hospital again 1 year 9 months later,
the lesion had become a scirrhous gastric cancer as
shown in Fig. 6.

5.2 Case 2

A 52-year-old man. A whitish spot with an uneven
surface was found on the lesser curvature of the gastric
antrum by endoscopy (Fig. 7). The site was biopsied and
the lesion was diagnosed as a poorly differentiated 
adenocarcinoma. The patient did not visit the hospital
thereafter. Two years and 10 months later, endoscopy
revealed that the lesion had progressed to a type-3

Fig. 5. Case 1. Converging folds were found on the posterior
wall of the gastric body on a X-ray examination, and were
assumed to be indicative of a IIc-type early gastric cancer

Fig. 6. Case 1. X-ray examination performed 1 year and 9
months later, showed the lesion had become a scirrhous
gastric cancer

II c-type cancer

pre-linitis plastica type cancer 

Latent linitis plastica type cancer 

(< 1/2 circumference of stomach, no narrowing of gastric cavity)

Typical linitis plastica type cancer 

(converging fold (-), < 2 cm, in fundic gland area) 

(< 1/4 circumference of stomach) 

Fig. 4. Development of scirrhous gastric cancer

cancer (Fig. 8). The first endoscopy showed it was a IIb
type cancer restricted to the mucosa. When he under-
went surgery, the tumor had penetrated the serosa.

5.3 Case 3

A 55-year-old man. Figure 9 shows a IIc-like lesion at
the tip of a fold on the posterior wall of the middle of
the gastric body. Biopsy was not performed at that time.
One year and 9 months later, examination of the same



site shows a type-2 cancer (Fig. 10). The lesion turned
out to be a moderately differentiated tubular adeno-
carcinoma with invasion into the proper muscle layer.
It was suggested that this IIc-type early gastric cancer
developed into a type-2 advanced gastric cancer.

6. Conclusion

The relationship between the growth of gastric cancer
and its preceding lesions is still controversial, despite all
the studies. In the early stages of gastric carcinogenesis,
there is a IIb-like lesion, which will develop to IIa-type
or IIc-type early cancer. The growth rates of these
cancers vary widely. Either way, they are destined to
develop into advanced cancers. In future studies, it will
be necessary to further analyze the course of the growth
of gastric cancer.
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2. Colorectal Cancer: Retrospective, Prospective,
and Histologic Observations

Tetsuichiro Muto

nation previously, and the previous films were available
to check the presence of initial lesions, the virtual
changes of the shape and time sequence could be
directly measured. The problem with this study was that
the pathology of the initial index lesion, mostly polypoid
in shape, was not tested because it was missed on BE
examination. Therefore, it was not clear whether it was
initially a benign adenoma or an early cancer. An early
cancer is defined here either as confined to the mucosa
(mucosal cancer: m-ca) or invading to the submucosa
only (sub-mucosal cancer: sm-ca), which belongs to cat-
egory 5 in the Vienna classification (Table 1) [4]. As it
is hard to distinguish an adenoma from an m-cancer on
BE alone and the shape of both lesions looks the same,
the index lesions are assumed to be m-cancer for calcu-
lating the time sequence in this context. Otherwise, it is
extremely difficult to solve this question.

The indirect way was undertaken by histologic obser-
vations of collected polypoid adenomas containing a
focal cancer in them (m-ca and sm-ca). The observation
was particularly focused on the shape of the muscularis
mucosae, stressing its relevance to the polyp shape and
to the adenoma–carcinoma sequence [3].

Initially only the natural course of polypoid lesions was
investigated; however, recently several data have been
accumulated for that of nonpolypoid neoplasms. Non-
polypoid neoplasms are defined here as slightly elevated,
flat,or even depressed neoplasms,which in Japan are offi-
cially classified as superficial elevated (IIa),superficial flat
(IIb), and superficial depressed (IIc) [5]. They are novel
colorectal neoplasms, either adenomas or early cancers.
They are called superficial lesions as well; however,
the term nonpolypoid will be used in this context.Superfi-
cial elevated adenoma has also been called “flat
adenoma,” the concept being well accepted worldwide
[6]. The role of polypoid and nonpolypoid neoplasms 
as precursors of colorectal cancers is different and there-
fore,their natural course will be discussed separately.

3. Natural Course of
Polypoid Lesions

The aim of the study of the natural course of colorectal
early cancers is to find answers to the questions, how
long will it take for an adenoma to become a cancer

1. Introduction

The natural course of colorectal cancers is not well
understood because of the difficulties of investigation.
It is not allowed ethically to observe the index lesions
in situ in order to investigate their natural course.

There are two ways, direct and indirect, to elucidate
the natural course of colorectal neoplasms. The direct
way is undertaken by collecting cases of colorectal
benign or malignant lesions which were not treated 
initially for some reason, due to either refusal of treat-
ment by patients themselves or misdiagnosis on barium
enema (BE) examination. By comparing the index
lesions at different periods their natural course can be
estimated in terms of the time and shape sequence.
Such study is extremely time consuming and only a 
few studies have been published in the literature [1].
However, the observed data, though small in number,
are most reliable and tell us some part of the true
aspects concerning the natural course of colorectal neo-
plasms. These studies were conducted based on the
concept that most colorectal cancers arise from pre-
existing adenomas, known as the adenoma–carcinoma
sequence, therefore the index lesions are almost always
polypoid in shape. From studies in the past it has been
surmised that the adenoma–carcinoma sequence takes
more than 10 years and it is a slow-growing process for
an adenoma to become a cancer [2].

On the other hand, the indirect way is undertaken by
histologic examination of either surgically or colono-
scopically resected specimens. From meticulous histo-
logic comparisons, particularly morphologic changes,
the natural course can be estimated, but only indirectly
[3]. By gathering these data from both direct and indirect
ways together, the natural course of colorectal cancers,
on the basis of the adenoma–carcinoma sequence
concept, has become partially understood.The details of
this understanding will be presented in this chapter.

2. Methods of Study

As mentioned above, the study was undertaken by two
methods.When a patient with colorectal cancer came to
the Surgical Department of the University of Tokyo
Hospital and was found to have received a BE exami-
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3.1.2 Case 2 [1]

Retrospectively a broad-based rectal polyp, less than 
1cm in diameter, was found to become sm-ca, 1.5cm
across, in 2 years and 3 months (Figs. 2 and 3). However,
malignant transformation was assumed to have
occurred between 1971 and 1972 in 1 year and 9 months,
because there was no sign of sm-ca on BE taken in 1970
and 1971 (Fig. 2). In the early 1970s when colonoscopy
was used but the polypectomy technique had not yet
been introduced, many polyps were followed by
colonoscopy and consequently, information on the
natural course was obtained as described in cases 1 
and 2.

3.1.3 Case 3 [1]

A semipedunculated sigmoid polyp, 1.5cm in diameter,
was proven to be a benign tubulovillous adenoma with

Table 1. Vienna classification of gastrointestinal epithelial
neoplasia

1. Negative for neoplasia/dysplasia
2. Indefinite for neoplasia/dysplasia
3. Noninvasive low-grade neoplasia (low-grade 

adenoma/dysplasia)
4. Noninvasive high-grade neoplasia

4.1 High-grade adenoma/dysplasia
4.2 Noninvasive carcinoma (CIS)
4.3 Suspicious for invasive carcinoma

5. Invasive neoplasia
5.1 Intramucosal carcinoma
5.2 Submucosal carcinoma or beyond

Fig. 1. Barium enema taken in 1965 (left) and 1971 (right).The
change of the size and the shape can be noticed (case 1). The
arrowheads indicate the index lesion

(time sequence) and how will the morphologic changes
(morphologic sequence) occur?

3.1 Time Sequence

This study is only possible under direct observation. To
understand the problems we have to face, several exam-
ples will be presented here.

3.1.1 Case 1 [16]

A broad-based sigmoid polyp, 1cm in diameter, was 
followed by BE once a year for 5 years without pre-
senting any size change; however, at the sixth examina-
tion it became larger and the resected specimen 
showed a sm-ca, 1.5cm in diameter, on the fold (Fig. 1).
This case was in the pre-polypectomy period and 
therefore, the patient was followed up with a BE every
year. Of course it is not clear when m-ca developed, and
the time sequence from an adenoma to a carcinoma 
will be either 6 years or 1 year because the size has 
only changed during the last year of the observation
period.

Fig. 2. Barium enema taken in July 
1970 (left), January 1971 (middle), and
October 1972 (right). The marked
change of the size and the shape can be
noticed between 1971 and 1972 (case 2).
The arrows indicate the index lesion



forceps biopsy and followed up in a conventional
manner (Fig. 4, top). Only 9 months later the patient
complained of marked anal bleeding and colonoscopy
revealed an ulcerating sigmoid cancer, 3cm in diameter,
at the same site of the previous adenoma, and 
sigmoidectomy was performed. Histologically it was a
well-differentiated adenocarcinoma invading into the
proper muscle (Fig. 4, bottom). To our knowledge, this
is an example of the most rapid malignant transfor-
mation from an adenoma (probably m-ca) to an 
adenocarcinoma.

3.1.4 Case 4 [17]

A semipedunculated rectal adenoma, 7mm in diameter,
in a patient with adenomatosis coli was found to
become a sm-ca, 2.5cm in diameter, in 2 years and 2
months (Fig. 5). Considering the low risk of containing
mucosal cancer in an adenoma less than 1cm in diame-
ter (less than 10%), the actual progression from m-ca to
sm-ca was assumed to have occurred in less than 2 years.
There are only a few reports in the literature describing
the time sequence from a polypoid lesion to a carci-
noma [1]. It was estimated to be 2–18 years by Scar-
borough et al. [7] and 5–28 years by Muto et al. [2],
showing quite a large disparity of time sequence.

The difference in the time sequence could well be
explained by the different point of recognition of the
index polyps, as shown in Fig. 6. When the recognized
index polyp is an entirely benign adenoma, malignant
transformation may well take many years, i.e., t1 + t2 + t3

+ t4 + t5 + t6. On the other hand, when it is mucosal cancer
(m-ca) which cannot be diagnosed on BE examination,
it needs only a short period of time, e.g., t5 + t6. Each
interval from t1 to t6 is not precisely known, and the
intervals are most likely to differ in individual cases.The
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Fig. 3. An ulcerating cancer of the rectum (arrow), 1.5cm in
diameter invading to the submucosa only (case 2)

Fig. 4. Colonoscopic findings of the sigmoid polyp (top,
arrow) 1.5cm in diameter showing no sign of malignancy and
a resected ulcerating cancer of the sigmoid colon (bottom,
arrow), 3cm in diameter, invading to the proper muscle (case
3). The time interval was only 9 months

Fig. 5. A semipedunculated rectal adenoma, 7mm in diame-
ter, in a patient with adenomatosis coli (left, arrow) and an
ulcerating rectal cancer 2.5cm in diameter (case 4). The time
interval was 2 years and 2 months
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long interval of Stn does not necessarily mean a 
slow progression of the adenoma–carcinoma sequence;
however, the short interval as seen in case 3 indicates
that the progression from m-ca to advanced cancer (t5 +
t6) can occur even within a year. It has been believed
that the adenoma–carcinoma sequence is a multistep
phenomenon, from a small adenoma to a larger
adenoma with a higher grade of atypia, and from a
larger adenoma with severe atypia to an invasive cancer
thence to an advanced cancer. Although there is no def-
inite proof yet, the last step of this sequence seems to
be more rapid than previously anticipated, as seen 
in case 3. The cases presented here, though limited in
number, clearly show that a colorectal cancer can
develop from a pre-existing neoplasm, mostly adenoma,
within 3 years and even within a year.

3.2 Morphologic Sequence

When talking about the shape of colorectal polyps,
there are several categories such as (a) pedunculated
(long stalk), (b) semipedunculated (short stalk), (c)

broad-based, and (d) sessile. One tended to assume that
colorectal cancers develop from adenomas with a long
stalk; however, the observed examples did not support
this view. All precursor lesions presented here were
either semipedunculated or broad-based (cases 1–4) but
not pedunculated. Spratt et al. erroneously described a
schema showing a polyp with a long stalk to become an
advanced cancer [8]. Case 5 clearly shows the trans-
formation from a sessile lesion to an advanced cancer
(Fig. 7). It is interesting to note that this phenomenon
took place within a year, indicating the possibility of
rapid progression [17].

Mucosal cancers were collected from the resected
and polypectomized specimens in order to study the
proportion of early cancers with each shape [3]. As seen
in Table 2, the majority were either semipedunculated
(short stalk), broad-based, or sessile, and there was no
pedunculated sm-ca in the series (Table 2). The histo-
logic observation of the resected adenomas revealed the
different features of the muscularis mucosae according
to the different polyp shapes. Pedunculated polyps have
thick and dense muscularis mucosae with an inverted V
shape which can be a strong barrier against cancer inva-

Fig. 6. A schema showing sequential time interval from an adenoma to a cancer

Fig. 7. A sessile lesion missed on the
previous barium enema examination
(left, arrow) became an ulcerating cancer
of the ordinary type (right, arrow). It
took only 1 year (case 5)



sion. On the other hand, broad-based or sessile polyps
have loose muscularis mucosae with a Greek omega 
or flat shape which seems to be a weak barrier against
cancer invasion.These histologic differences may reflect
the significance of the polyp shape as a precursor of col-
orectal cancer [3]. Ushio et al. retrospectively investi-
gated 18 cases of colorectal cancers which showed the
natural course of colorectal neoplasms [9]. It is inter-
esting to note that the time sequences were variable
from 2 to 10 years and the shapes of the index lesions
were all nonpedunculated except one.The general trend
of the time and the morphologic sequence mentioned
above was also confirmed by Ushio’s large number of
experiences.

It has been believed that the malignancy rate is higher
with increasing size, based on the study of surgically
resected colorectal neoplams [2]. However, after intro-
duction of the polypectomy technique it was found that
even small adenomas, around 1cm in diameter, have a
much higher malignancy rate than previously appreci-
ated [10]. It should be kept in mind that the
adenoma–carcinoma sequence operates not only in
large adenomas but also on smaller adenomas around 1
cm in diameter. Our experiences (cases 1, 2, 4) together
with Ushio’s data, showing the smallest initial size to be
7mm in diameter, clearly confirmed these new findings.

4. Natural Course of
Nonpolypoid Lesions

4.1 Time Sequence

As mentioned previously, very few data on the natural
course of nonpolypoid lesions were collected because 
of the difficulties in detecting the index superficial
lesions retrospectively.The data are only available when
patients refuse treatment. As seen in case 6, the initial
index lesion was diagnosed as sm-ca of IIc type on
colonoscopy, and colectomy was recommended;
however, the patient refused the surgical treatment.
Fifteen months later the index lesion had grown to a
protuberant advanced carcinoma (Fig. 8). As there are
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only a few cases reported in the literature, the time
interval of the nonpolypoid adenoma–carcinoma
sequence is still an enigma [11, 12]. Because the muscu-
laris mucosae of nonpolypoid lesions is very thin and
loose, it is assumed that cancerous invasion into the
submucosa through the weak barrier could occur easily
and rapidly. However, this is not the case in the report
by Matsui et al [12]. According to their observations the
doubling times of nonpolypoid early cancers were
longer than those of polypoid cancers, without any sig-
nificant difference.

4.2 Morphologic Sequence

As seen in cases 5 and 6, it is clear that ordinary ulcer-
ating carcinomas develop from nonpolypoid lesions as
well. By collecting as many small m-ca and sm-ca as pos-
sible, one can speculate on the sequential morphologic
changes (Fig. 9). From the histologic observations 
particularly of the similar features of the muscularis
mucosae, the origin of these three lesions shown in 
Fig. 9 are assumed to be superficial elevated adenomas.
It is shown that in the first step a focal carcinoma arising
in a superficial elevated adenoma becomes polypoid
due to cancerous invasion associated with surrounding
fibrous reaction (Fig. 9, middle) and in the next step, it
becomes a much more elevated polypoid lesion (Fig. 9,
bottom). It is not well known whether this polypoid sm-
ca will grow to an advanced polypoid cancer, which is

Table 2. Relationship of size and shape in colorectal early cancer (polypectomy
series)
Size Long stalk Short stalk Broad-based Sessile Total

<1cm 1 4 8 (3) 1 14 (3) 24%
1–2cm 8 11 (2) 6 (2) 4 (1) 29 (5) 51%
�2cm 3 6 (2) 4 (2) 1 (1) 14 (5) 24%

Total 12 21 (4) 18 (7) 6 (2) 57 (13) 24%
21% 37% 31% 11%

Numbers in parentheses are for submucosal cancer

Fig. 8. An ulcerating early cancer of IIc type (left, arrow) grew
to a protuberant advanced cancer 1 year later (right) (case 6)
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rather rarely seen in everyday practice, or to an ulcer-
ating cancer after continuous ulceration. On the other
hand, there are a few examples suggesting a superficial
elevated adenoma to progress to a small ulcerating car-
cinoma without an intermediate phase of a polypoid

lesion.There is a report suggesting that some depressed-
type lesions may undergo a polypoid shape [11, 13].
More details will be described in Chapter 4 by Kashida
et al. in this Part.

Because of the small number of cases available for
the study and the limited incomplete data, it is imma-
ture to draw any concrete conclusions on the natural
course of nonpolypoid neoplasms for the present.
Shimoda et al. reported two types of ulcerating early
colorectal cancers: polypoid growth type (PG) and non-
polypoid growth type (NPG) [14]. Put simply, the edge
of PG consists of cancer itself whereas that of NPG is
covered by the normal mucosa (Fig. 10). It is interesting
to note that the prevalence of K-ras mutation, usually
present in the adenoma–carcinoma sequence, was found
to be present in 50%–80% of both polypoid adenomas
and PG cancers, whereas it was in less than 10% in both
depressed adenomas and NPG cancers (Table 3) [15].
From these data the origin of NPG and PG cancers may
well be depressed adenomas and polypoid adenomas,
respectively. Gathering all data together it can be
assumed that there are at least two or possibly three
pathways of colorectal carcinogenesis, from polypoid,
nonpolypoid neoplasms, and de novo origin [15]. It is
expected that the novel knowledge of molecular biology
may shed more light on the study of the natural course
of colorectal cancer in the future.

5. Conclusions

From accumulated observations, though limited, the
natural course of (early) colorectal cancer was clarified
to some extent as follows.

1. The time sequence of the polypoid adenoma–
carcinoma sequence is variable depending on the time
of recognition of the index lesions. However, the last
step of progression from a mucosal cancer to an
advanced cancer could be as rapid as less than 1 year.

2. The time sequence of the nonpolypoid adenoma–
carcinoma sequence is not well known but could be
more rapid than that of polypoid lesions.

Fig. 9. Three polypectomized cancers presenting probable
morphologic changes from top to bottom. Focal cancer in 
a superficial elevated adenoma (top, arrowhead) becomes 
polypoid by cancerous invasion and fibrous reaction of the 
surrounding tissue (middle, arrows indicating residual adeno-
matous tissue). It becomes much more elevated with increas-
ing cancer invasion (bottom). The configuration of the
muscularis mucosae is similar to that of superficial elevated
adenomas

Table 3. Growth type and rate of K-ras mutation
Adenoma % Invasive %

cancer
(sm-ca)

Polypoid 80 Polypoid 56
48

Ulcerating
Nonpolypoid (Type IIa) 33 PG 50
Nonpolypoid (Type IIc) 9 NPG 6

sm-ca, submucosal cancer; PG, polypoid growth; NPG, nonpolypoid
growth



3. Polypoid adenoma can develop into ulcerating
cancers. Adenomas around 1cm in diameter, broad-
based or sessile in shape, play a greater role in the poly-
poid adenoma–carcinoma sequence.

4. Nonpolypoid adenomas are new precursors of 
colorectal cancers; however, the proportion of this
origin in ordinary cancers is not yet clarified because of
a lack of enough proven examples.

5. The knowledge of molecular biology should be
used for further understanding of the natural course of
early colorectal cancers.
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3. Colorectal Cancer: Ulcerative Colitis-Associated
Neoplasia

Kazuaki Kitajima, Shigehiko Fujii, Takahiro Fujimori, Tsutomu Chiba, and Akira Terano

According to the World Health Organization classifi-
cation, the pit pattern of the mucosal surface of sporadic
colorectal tumors is thought to predict the histology of
the tumors [12]. However, the usefulness of the magnify-
ing endoscope and the pit pattern classification for
detecting UC-associated neoplasia is still unclear. In our
study [13, 14], the pit pattern of UC-associated neo-
plasias (UC-III and -IV) differed from that of UC-I and 
-II lesions (Table 1). UC-III and -IV lesions showed a
packed distribution of oval and/or club-shaped and/or
branch-shaped pits, whereas UC-I lesions showed circu-
lar and/or oval pits that were distributed regularly and
UC-II lesions showed circular and/or oval pits that were
scattered throughout the area. Recently, Kiesslich et al.
[16] reported the usefulness of chromoendoscopy for
detecting UC-associated neoplasia. A randomized con-
trolled trial was performed to examine whether chro-
moendoscopy using the pit pattern classification can
facilitate early detection of UC-associated neoplasia.
They showed that both the sensitivity and the specificity
for differentiation between non-neoplastic and neoplas-
tic lesions was 93% using the pit pattern classification.
These findings suggest that observation of the pit pattern
using a magnifying endoscope might make it possible to
diagnose UC-associated neoplasia more accurately and
to practice surveillance colonoscopy more efficiently.
However, unlike sporadic neoplasia, more than a few
non-neoplastic lesions display club- and/or branch-
shaped pits; therefore, it remains unclear whether this
method is practical for surveillance colonoscopy.Further
studies are needed to determine the potential utility of
the observation of the pit pattern as an adjunctive tech-
nique for endoscopically identifying neoplasia in non-
neoplastic inflamed epithelium.

3. How to Discriminate 
UC-Associated Dysplasia from
Inflammatory Regenerative
Epithelium Pathologically

Although UC-associated dysplasia is not only a precur-
sor of colitic cancer but may also be a marker for exis-
tence of colitic cancer in other areas of the colorectum,
there are differences in the diagnostic criteria that 

1. Introduction

The incidence of colorectal neoplasia is increased in
patients with long-standing and extensive ulcerative
colitis (UC), and death from colorectal neoplasia is the
most important factor for long-term mortality in pa-
tients with UC. To improve the prognosis of patients
with UC-associated neoplasia, it is very important to
diagnose it at an early or precancerous state in patients
with long-standing UC. However, UC-associated neo-
plasia is often difficult to detect endoscopically and dif-
ficult to discriminate from inflammatory regenerative
epithelium pathologically. There are three important
problems in diagnosing UC-associated neoplasia: the
first is how to detect UC-associated dysplasia and early
cancer endoscopically; the second is how to discriminate
UC-associated dysplasia from inflammatory regenera-
tive epithelium pathologically; and the third is how to
identify individuals at increased risk of neoplasia,
especially dysplasia, in patients with long-standing and
extensive UC. We reviewed the clinicopathological and
genetic characteristics of UC-associated neoplasia
focusing on these three problems.

2. How to Detect UC-Associated
Dysplasia and Early Cancer
Endoscopically

For the purpose of detecting UC-associated dysplasia
and the early stage of cancer, surveillance colonoscopy
has been recommended for patients with long-standing
and extensive UC. Several long-term prospective
studies have been undertaken to evaluate the benefit of
surveillance colonoscopy, and most of these results sug-
gested that this modality contributed to the early detec-
tion of UC-associated neoplasia [1–8]. However, some
of these reports also showed that the cancer was
detected at a late stage in an appreciable number of
patients, despite surveillance colonoscopy [2, 3, 7]. Fur-
thermore, there were other reports that the effective-
ness of surveillance colonoscopy would be doubtful
[9–11]. Thus, it is still a matter of debate whether or not
surveillance colonoscopy with random biopsies is effec-
tive for the early detection of UC-associated neoplasia.

237
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Table 2. Biopsy classification of dysplasia in inflammatory
bowel disease

Negative
Normal mucosa
Inactive (quiescent) colitis
Active colitis

Indefinite
Probably negative (probably inflammatory)
Unknown
Probably positive (probably dysplasia)

Positive
Low-grade dysplasia
High-grade dysplasia

Source: Inflammatory Bowel Disease Morphology Study Group, 1983
[17].

Table 1. Histological classification of the neoplastic epithe-
lium arising in ulcerative colitis (UC)

UC-I Inflammatory change
UC-II Indefinite

UC-IIa Probably inflammatory
UC-IIb Probably neoplastic

UC-III Neoplastic but not carcinoma
UC-IV Carcinoma

Source: Research Committee of Inflammatory Bowel Disease at the
Ministry if Health and Welfare of Japan, 1993 [15].

Fig. 1. Histological findings of “UC-IIa,” probably inflamma-
tion, lesion. This epithelium shows a relative loss of tubular
glands, and there are irregular or distorted glands accompa-
nied by goblet cell depletion and dispolarity of goblet forma-
tion. However, there is only minor nuclear stratification and
no significant loss of nuclear polarity. So this epithelium could
be interpreted as UC-IIa

Fig. 2. Histological findings of “UC-IIb,” probably neoplasia,
lesion. Tubular glands show distortion and branching. Epithe-
lial cells show cuboidal or low columnar shapes and goblet
cells are almost absent. Basal polarity of the nuclei is almost
maintained, but nuclear hyperchromasia, pleomorphism and
enlargement are apparent. This epithelium thus could be
interpreted as UC-IIb

Fig. 3. Histological findings of “UC-III,” neoplastic lesion but
not carcinoma. The features of cytological atypia in UC-III
closely resembles those of adenoma in noncolitic patients.
Thus, there is nuclear stratification that extends beyond 
the mid portion of the cell, hyperchromasia and pleomor-
phism of the nuclei. Crypt architecture shows back-to-back
configuration

Fig. 4. Histological findings of “UC-IV,” carcinoma. There is
irregular proliferation of glands, partly marked budding, or
gland-in-gland configuration. Nuclear hyperchromasia and
pleomorphism as well as enlargement are apparent and the
polarity of the nuclei is lost



different pathologists use for dysplasia. In 1983, the
Inflammatory Bowel Disease Morphology Study Group
attempted to verify a standardized terminology and
classification for the assessment of dysplasia in UC. In
Western countries, this is now the standard classification
for dysplasia (Table 2) [17]. Also in Japan the interpre-
tation of “dysplasia” in UC varied from one pathologist
to another. To solve this problem, in 1993 the Research
Committee on Inflammatory Bowel Disease of the Min-
istry of Health and Welfare of Japan proposed a new
classification for UC-associated neoplasia (Table 1)
[15]. This classification is used for clinical and research
purposes and applies to both colectomy and biopsy
specimens. Figures 1–4 show the histological character-
istics of each stage of UC-associated neoplasia.
However, it is not easy to discriminate between UC-
associated dysplasia and regenerative epithelium by the
hematoxylin and eosin (H&E)-stained biopsy spe-
cimen. Furthermore, there are still differences in the
diagnostic criteria that different pathologists use for
dysplasia.

To improve the accuracy of pathological diagnosis, it
may be necessary to use modalities other than those
that are currently available using conventional tech-
niques. It is generally agreed that the genetic alterations
(p53, K-ras, APC, etc.) that occur in tumor 
progression in UC-associated neoplasia, called the dys-
plasia–carcinoma sequence, would be different from
that occurring in sporadic colorectal cancer [14, 18, 19].
Several reports have shown that the rate of p53 alter-
ations was high in UC-associated neoplasia and sug-
gested that p53 alteration would be an early event in the
development of UC-associated neoplasia [14, 20–23].

We investigated alteration of the p53 gene using
immunohistochemistry in 120 colectomy specimens 
from eight patients with UC who had undergone total
colectomy for UC-associated neoplasia [13]. The nu-
clear accumulation of p53 protein was 0% (0 of 5 spec-
imens) in UC-I, 0% (0 of 38 specimens) in UC-IIa,
40.0% (14 of 35 specimens) in UC-IIb, 58.3% (14 of 24
specimens) in UC-III, and 61.1% (11 of 18 specimens)
in UC-IV (Table 3). However, in UC patients where
there was no dysplasia or cancer, there was no demon-
strable abnormal nuclear accumulation of the p53
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protein [24]. Thus, p53 alteration seems to be an early
event in the development of dysplasia in the 
dysplasia–carcinoma sequence. If we were not able to
discriminate dysplasia from regenerative epithelium in
pathological specimens, this molecular analysis would
contribute to an accurate pathological diagnosis of UC-
associated dysplasia.

However, negative staining for p53 protein does not
always indicate normality of the p53 gene.When the p53
gene has a nonsense mutation or frame shift, p53
protein does not accumulate in the nucleus in spite of
the gene abnormality. Therefore, we investigated alter-
nation of the p53 gene in 43 specimens by using poly-
merase chain reaction–single-strand conformation
polymorphism (PCR–SSCP) analysis within exons 5–8
[13]. The proportion of samples with a mutation of 
the p53 gene was 0% (0 of 2 specimens) of UC-I,
20.0% (2 of 10 specimens) of UC-IIa, 80.0% (8 of 
10 specimens) of UC-IIb, 92.3% (12 of 13 specimens) of
UC-III, and 100% (8 of 8 specimens) of UC-IV (Table
4). In 81 specimens that showed negative immunohisto-
chemical staining of p53, 33 specimens were included in
the PCR-SSCP analysis. The proportion that was shown
to be positive for the mutation was 0% (0 of 2 speci-
mens) of UC-I, 20.0% (2 of 10 specimens) of UC-IIa,
71.4% (5 of 7 specimens) of UC-IIb, 85.7% (7 of 8 spec-
imens) of UC-III, and 100% (6 of 6 specimens) of UC-
IV (Table 5).This result suggests that analysis of the p53
mutation using PCR–SSCP is more accurate than
immunohistochemistry for discrimination between UC-
associated neoplasia and regenerative epithelium. This
technique should be adopted for an accurate patholog-
ical diagnosis of UC-associated neoplasia.

Table 3. Nuclear accumulation of p53 protein by histological
diagnosis
Histological diagnosis n Positive

staining (%)

Inflammatory change (UC-I) 5 0 (0)
Indefinite, probably inflammatory (UC-IIa) 38 0 (0)
Indefinite, probably neoplastic (UC-IIb) 35 14 (40.0)
Neoplastic but not carcinoma (UC-III) 24 14 (58.3)
Carcinoma (UC-IV) 18 11 (61.1)

Table 4. Mutation of the p53 gene (exons 5–8) by histological
diagnosis
Histological diagnosis n p53 exons 5–8

mutation (%)

Inflammatory change (UC-I) 2 0 (0)
Indefinite, probably inflammatory (UC-IIa) 10 2 (20.0)
Indefinite, probably neoplastic (UC-IIb) 10 8 (80.0)
Neoplastic but not carcinoma (UC-III) 13 12 (92.3)
Carcinoma (UC-IV) 8 8 (100)

Table 5. Mutation of the p53 gene (exons 5–8) in lesions that
showed negative staining for immunohistochemistry
Histological diagnosis n p53 exons 5–8

mutation (%)

Inflammatory change (UC-I) 2 0 (0)
Indefinite, probably inflammatory (UC-IIa) 10 2 (20.0)
Indefinite, probably neoplastic (UC-IIb) 7 5 (71.4)
Neoplastic but not carcinoma (UC-III) 8 7 (85.7)
Carcinoma (UC-IV) 6 6 (100)
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4. How to Identify Individuals at
Increased Risk of Neoplasia,
Especially Dysplasia, in Patients
with Long-Standing and 
Extensive UC

As mentioned in the Introduction, it is still controver-
sial as to whether surveillance colonoscopy is effective
in the early detection of neoplasia.There is a great need
for sensitive markers to identify individuals at increased
risk of neoplasia among patients with long-standing and
extensive UC. Several reports revealed some molecular
alterations (e.g., p53, DNA aneuploidy, chromosomal
instability, Sialyl-Tn antigen, K-ras, p16 hypermethyla-
tion, microsatellite instability) of non-neoplastic epithe-
lium in UC patients with neoplasia, and suggested the
possibility that these molecular alterations would be
candidates for new markers.

Recently, some noteworthy studies were published.
Issa et al. [25] reported that UC patients with neoplasia
have age-related methylation in non-neoplastic epithe-
lium, whereas UC patients without neoplasia do not. In
a study to clarify whether analysis of age-related methy-
lation in non-neoplastic epithelium can predict
increased neoplastic risk, we also analyzed methylation
of the estrogen receptor (ER) gene in non-neoplastic
epithelium throughout the entire colorectum from
patients with long-standing and extensive UC, with and
without colorectal neoplasia. As a result, methylation of
the ER gene was significantly more frequent in non-
neoplastic epithelium from UC patients with neoplasia
compared with chronic colitic epithelium from UC
patients without neoplasia, and the ER gene was exten-
sively methylated in non-neoplastic colorectal epithe-
lium throughout the entire colorectum of UC patients
with neoplasia [26]. O’Sullivan et al. [27] reported that
telomere lengths were shorter in non-neoplastic sam-
ples from UC patients with neoplasia than in those from
UC patients without neoplasia. These reports suggest
that analysis of age-related methylation and telomere
length would be useful markers for identifying individ-
uals at increased risk of neoplasia among patients with
long-standing and extensive UC. Furthermore, it is
anticipated that analysis of a single biopsy sample, e.g.
a rectal biopsy, may have the possibility of helping to
identify UC patients at particularly high risk of devel-
oping neoplasia, in contrast to the large number of
biopsy samples needed for surveillance colonoscopy at
present. The determination of the predictive power of
these molecular alterations as markers in the surveil-
lance of UC patients awaits further studies.

In this chapter, we demonstrated three critical prob-
lems concerning the diagnosis of UC-associated dyspla-
sia and colitic cancer, and discussed the possibility of
solving these problems. Only by tackling the problems
discussed can we obtain a more accurate diagnosis 
and make an appropriate treatment plan for patients
with UC.
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