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With regard to the esophagus, the term “squamous dys-
plasia” has been used in European countries, the United
States, and China, while its use is controversial in Japan.
Recently, “low-grade intraepithelial neoplasia” and
“high-grade intraepithelial neoplasia” have been used
as inclusive terms for dysplasia and carcinoma in situ in
the World Health Organization classification. Endo-
scopically, it is often difficult to identify squamous
intraepithelial neoplasia by conventional endoscopy,
but application of iodine is useful for the diagnosis of
such a lesion. In addition, new types of endoscopic tech-
niques, including magnifying endoscopy, narrow-band
imaging (NBI), and endocytoscopy are helpful to detect
squamous intraepithelial neoplasia. NBI is very useful
for identifying the intrapapillary capillary loop pattern.
Regarding the pathological criteria of squamous dyspla-
sia and squamous cell carcinoma, the views of Japanese
and Western pathologists have differed significantly.
Before the term “intraepithelial neoplasia” was intro-
duced, severe dysplasia as diagnosed by Western pathol-
ogists was in fact the same as squamous cell carcinoma
in situ or noninvasive carcinoma as diagnosed by Japa-
nese pathologists. This problem has been solved by the
introduction of the Vienna classification; however, there
are still some issues that need to be resolved. One of
them is the presence of basal layer type squamous cell
carcinoma in situ, which is often underdiagnosed as low-
grade intraepithelial neoplasia by Western pathologists.
Endoscopic treatments such as endoscopic mucosal
resection and endoscopic submucosal dissection have
recently become possible choices for squamous intraep-
ithelial neoplasia; however, these techniques are not in
widespread use in the West. We believe that a consen-
sus meeting between Japanese and Western patholo-
gists as well as endoscopists should be held promptly to
reach a common ground for the nomenclature.
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Introduction

Of the esophageal cancers, squamous cell carcinoma is
the most common carcinoma in Japan. However, in the
United States, esophageal squamous cell carcinoma is
relatively uncommon, with the incidence of adenocarci-
noma being higher and rapidly increasing. Adenocarci-
nomas of the esophagus usually arise in the setting
of Barrett’s esophagus."” Therefore, dysplasia in the
esophagus, even in English gastrointestinal textbooks,*
usually refers to glandular dysplasia, especially in
Barrett’s esophagus, and not squamous dysplasia. Even
when searching for articles on esophageal dysplasia, we
found that most papers deal with glandular dysplasia
in relation to adenocarcinoma derived from Barrett’s
esophagus.’ Thus, squamous dysplasia of the esophagus
is very rare in the English literature, and most articles
are contributed from China or Japan.”” In 2000, the
World Health Organization (WHO) classification
introduced the term “intraepithelial neoplasia” for the
esophagus.'’ Since then, many articles have been using
the term “intraepithelial neoplasia” rather than dyspla-
sia or carcinoma in situ (CIS).""'"* In this review article,
we specifically focus on and review squamous dysplasia,
not glandular dysplasia. Then, we focus on the squa-
mous intraepithelial neoplasia, including the difference
in the clinical and pathological diagnoses between Japan
and the West. In addition, the tenth Japanese edition of
the Guidelines for Clinical and Pathologic Studies on
Carcinoma of the Esophagus (Second English edition is
now available from Kanehara, Tokyo) as well as the
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second edition of the Guidelines for Diagnosis and
Treatment of Esophageal Carcinoma were published in
2007."!* Therefore, this article also reviews the present
status as well as the historical and prospective aspects
of esophageal squamous intraepithelial neoplasia in
terms of endoscopy, pathology, and treatment in
Japan.

Definition and concept of dysplasia and
intraepithelial neoplasia

The term “dysplasia” literally means disordered growth
or abnormality of development. However, the patho-
logical definition of dysplasia is alteration in size, shape,
and organization of adult cells, which means that it can
include pleomorphic cells with hyperchromatic nuclei
and mitotic figures.”” In the field of pathology, the term
“dysplasia” is used in relation to some organs such as
the uterine cervix and the urinary bladder to indicate a
precancerous lesion, while different terminology has
been used for the same condition in other organs: for
example, “atypical hyperplasia” in the endometrium,
“atypical ductal hyperplasia” in the breast, and “pros-
tatic intraepithelial neoplasia” in the prostate. With
regard to the esophagus, the term “dysplasia,” espe-
cially for the squamous epithelium, has been used in
European countries and in the United States as well as
in China to mean a precancerous lesion, while it is con-
troversial to use it that way in Japan. Therefore, the
concept of esophageal dysplasia of the squamous epi-
thelium still remains to be debated.

Dysplasia of the squamous epithelium was defined as
precancerous lesions with both architectural and cyto-
logical abnormalities by the earlier WHO classification
of esophageal tumors.'” Dysplasia was traditionally
classified as mild, moderate, or severe; however, most
pathologists prefer to use low-grade and high-grade
dysplasia because of the poor interobserver agreement
with a three-tier classification. With the increasing grade
of dysplasia, atypical cells involve and replace the entire
thickness of the squamous epithelium, but the lesion
remains confined to the epithelium. This is referred to
as CIS, and no evidence of maturation is observed at
the surface of the epithelium. Lymph node metastases
are not found in CIS. Once the atypical cells invade the
lamina propria, the lesion becomes known as invasive
carcinoma.'”"®

Looking back at the history of the term “squamous
dysplasia” in Japan, there are two famous round-table
talks published in the Japanese literature in 1996 and
2007, called Stomach and Intestine."** In both round-
table talks, active discussions were conducted. Although
no definite conclusion was reached on the definition/
existence of dysplasia, it is clear that most pathologists
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who attended these discussions did not use the term
“squamous dysplasia” except on very rare occasions. In
addition, some pathologists deny the existence of squa-
mous dysplasia in the esophagus as a precancerous
lesion, and they classify esophageal atypical squamous
epithelium into nonneoplastic atypical epithelium and
noninvasive carcinoma. The former lesion includes
reactive immature epithelium seen in esophagitis,
erosion, ulcers, or hyperplasia, and the latter is divided
into low-grade carcinoma and high-grade carcinoma.”
Thus, most gastrointestinal pathologists in Japan would
regard the photographs of high-grade dysplasia, some-
times even low-grade dysplasia, published in recent
gastrointestinal pathology textbooks as noninvasive
squamous cell carcinoma.” This topic is discussed later
in the section of pathological findings of squamous
intraepithelial neoplasia.

In the recent WHO classification, “intraepithelial
neoplasia” has been used as an inclusive term for
dysplasia and CIS. High-grade intraepithelial neoplasia
is used for severe dysplasia and CIS, since they
may have the same clinical implications."” The term
“esophageal intraepithelial neoplasia” is used in some
textbooks.”**

Clinical findings of squamous intraepithelial neoplasia

Generally, patients with squamous intraepithelial neo-
plasia present no symptoms. Squamous intraepithelial
neoplasia of the esophagus may be frequently encoun-
tered in biopsy specimens in China and Japan, whereas
in the United States and European countries it is more
commonly observed in resected specimens of esopha-
geal squamous cell carcinoma. Squamous intraepithelial
neoplasia can be present adjacent to squamous cell car-
cinoma. Dysplasia is found in 60%-90% of the resected
cases of squamous cell carcinoma of the esophagus.”
About 30% of autopsy cases of squamous cell carci-
noma of the esophagus are said to reveal squamous
dysplasia in varying degrees, including mild, moderate,
and severe.”> According to follow-up studies of Chinese
patients with squamous dysplasia, squamous cell carci-
noma develops through a progression of dysplastic
lesions; in other words, squamous dysplasia plays a role
in the genesis of squamous cell carcinoma of the esoph-
agus.”® Furthermore, DNA methylation was recently
found to contribute to the progression of intraepithelial
neoplasia to carcinoma.”’

It is very difficult to detect squamous intraepithelial
neoplasia of the esophagus by esophagography, and it
is frequently difficult to identify intraepithelial neopla-
sia by conventional endoscopy. Generally, squamous
intraepithelial neoplasia is composed of flat lesions with
poor quality color variation, or focal red areas, nodules,
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Fig. 1. Endoscopic image of the intraepithelial neoplasia by
conventional endoscopy. A flat lesion with poor quality color
variation can be seen, although it is not clear

Fig. 2. Endoscopic image of the same intraepithelial neopla-
sia as in Fig. 1 after iodine staining. Well-demarcated unstained
areas are clearly observed

plaques, or erosions (Fig. 1). It can be detected as an
unstained area by spraying with iodine (Fig. 2).** Since
the superficial layers of the normal esophageal squa-
mous mucosa are rich in glycogen, any lesions with a
loss of superficial glycogen, such as atrophy, columnar
metaplasia, esophagitis, intraepithelial neoplasia, or
carcinoma, can be recognized as unstained areas.’*”
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Fig. 3. Endoscopic image of the same intraepithelial neopla-
sia as in Fig. 1 obtained with a narrow-band imaging (NBI)
system. Well-demarcated brown areas are observed

However, even iodine may frequently fail to reveal an
unstained area, and show instead a lightly stained area,
or the border of the unstained area may not be clear.
Recently, new types of endoscopic techniques, includ-
ing magnifying endoscopy, narrow-band imaging (NBI),
and endocytoscopy have been devised.”” With the
introduction of the NBI system, intraepithelial neopla-
sia, which has been difficult to find without application
of iodine up to now, is now more clearly detectable (Fig.
3). NBI shows the intraepithelial neoplasia to be a well-
demarcated, dark brown mucosal area. When we focus
on these brown spots, we observe an intrapapillary cap-
illary loop (IPCL) pattern, which includes such features
as dilatation, tortuous running, caliber changes, and dif-
ferent shapes in each IPCL. IPCL was classified into five
types by Inoue et al.” IPCL type I mainly includes
normal epithelium, type II corresponds to inflammatory
change or nonneoplastic tissue, and type III reflects
either inflammatory or low-grade intraepithelial neo-
plasia. Type IV suggests high-grade intraepithelial neo-
plasia (especially severe dysplasia) (Fig. 4), and type
V-1 is often equivalent to Tla-EP carcinoma, namely
carcinoma limited to squamous epithelium (i.e., CIS)
(Fig. 5). Thus, cases of IPCL type III should be followed
up, and cases of type IV and V are considered to be
treatable in a clinical setting, including endoscopic
mucosal resection (EMR) or endoscopic submucosal
dissection (ESD).***® However, in followed-up cases of
IPCL type III, a definite pathological diagnosis of the



Fig. 4. Magnified endoscopic image of a part of the same
intraepithelial neoplasia as in Fig. 1 obtained with the NBI
system. Intrapapillary capillary loops (IPCL) show dilatation,
tortuous running, and caliber changes. These findings are con-
sistent with Type IV

Fig. 5. Magnified endoscopic image of a part of the same
intraepithelial neoplasia as in Fig. 1 obtained with the NBI
system and diagnosed as IPCL type V-1. All four changes,
mild dilatation, tortuous running, caliber changes, and differ-
ent shapes, in each IPCL are clearly observed

lesion has not been made because biopsy specimens
cannot be obtained from the whole lesion. In such cases,
therefore, it should be noted that latent carcinoma may
be present.
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Regarding magnifying endoscopy, Arima et al.”’
divided the microvascular patterns into four types, types
1 to 4. Type 1 is generally seen in normal mucosa, type
2 in inflammatory lesions, type 3 in m, (CIS) or m, (car-
cinoma invading the lamina propria) cancer, and type 4
in cancers with m; (carcinoma extending to, or invading
the muscularis mucosa) or deeper invasion. The charac-
teristic esophageal cancer types of types 3 and 4 are
further subdivided.” In addition, although it is still pre-
liminary and further study is needed, endocytoscopy
may be helpful for differentiating between nonmalig-
nant tissue and malignant tissue.”

Pathological findings of squamous
intraepithelial neoplasia

Squamous intraepithelial neoplasia is characterized by
both architectural and cytological abnormalities that
vary in extent and severity according to the degree.
The architectural abnormality includes loss of normal
cell polarity, overlapping nuclei, and lack of surface
maturation. At lower magnification, the nuclei within
the epithelium appear denser, and there may be a clear
demarcation between dysplastic cells and the overlying
nondysplastic cells. The cytological abnormality is
characterized by nuclear changes (enlargement, hyper-
chromasia, and pleomorphism), increased nuclear/
cytoplasmic ratio, and increased mitotic activity.” Only
the basal layer side or the full thickness of the epithe-
lium may be involved, depending on the dysplastic
grade. In the case of full-thickness involvement, it is also
known as CIS. Squamous intraepithelial neoplasia may
extend into the submucosal esophageal glands and
ducts; however, in any case there is no evidence of inva-
sion into the lamina propria.””

As mentioned above, it is preferable to use a two-tier
system, namely low-grade and high-grade dysplasia,
rather than the three-tier system of mild, moderate, and
severe degrees of dysplasia. In such a system, low-grade
dysplasia includes mild and moderate dysplasia, and
high-grade dysplasia implies severe dysplasia and CIS;
this seems to be reasonable because severe dysplasia
and CIS may have the same clinical implications (Figs.
6, 7)."7%% In 2000, the term “intraepithelial neoplasia”
was introduced as a preferred term in the WHO classi-
fication. It is an inclusive term for dysplasia and CIS;
intraepithelial neoplasia “results from clonal alterations
in genes and carries a predisposition for progression to
invasion and metastasis.”"

A recent study revealed significant differences
between Japanese and Western criteria for squamous
dysplasia and squamous cell carcinoma of the esopha-
gus. Japanese pathologists mainly focus on individual
cells, especially nuclear findings, whereas Western
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Fig. 6. Low-grade intraepithelial neoplasia. There is an
increase in the number of basal cells, and some of them show
nuclear overlapping and nuclear hyperchromasia. Less than
50% of the thickness of the epithelium contains such cells
(endoscopic submucosal dissection specimen). Hematoxylin
and eosin, x200

Fig. 7. High-grade intraepithelial neoplasia. More than 50%
of the epithelium contains dysplastic cells. Nuclear enlarge-
ment and pleomorphism are observed. This lesion is consid-
ered to be squamous cell carcinoma in situ (noninvasive
squamous cell carcinoma) by Japanese pathologists, and high-
grade intraepithelial neoplasia by Western pathologists (endo-
scopic submucosal dissection specimen). Hematoxylin and
eosin, X200

pathologists pay attention to structural changes of the
architecture for the diagnosis of neoplasm. In addition,
to make a diagnosis of squamous cell carcinoma of the
esophagus, nuclear and structural features are more
important diagnostic criteria for Japanese pathologists,
while invasion of the dysplastic cells into the lamina
propria is the most important finding for Western
pathologists.**" This difference implies that Western
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Table 1. Vienna classification of gastrointestinal epithelial
neoplasia

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

Category 4 Noninvasive high-grade neoplasia

4.1 High-grade adenoma/dysplasia

4.2 Noninvasive carcinoma (carcinoma

in situ)*

4.3 Suspicious of invasive carcinoma

Category 5 Invasive neoplasia

5.1 Intramucosal carcinoma®
5.2 Submucosal carcinoma or beyond

“Noninvasive indicates absence of evident invasion
"Intramucosal indicates invasion into the lamina propria or muscula-
ris mucosae

pathologists would diagnose low-grade dysplasia for the
same lesion that Japanese pathologists would diagnose
as suspected or definite noninvasive squamous cell car-
cinoma in biopsy specimens. Furthermore, before the
introduction of the Vienna classification, most cases of
high-grade dysplasia (i.e., severe dysplasia as used here)
diagnosed by Western pathologists in biopsy specimens
might be diagnosed as CIS or noninvasive carcinoma by
Japanese pathologists.”” In other words, what is diag-
nosed as high-grade dysplasia by Western pathologists
is the same entity that is called CIS or noninvasive car-
cinoma by Japanese pathologists. This may explain the
higher proportion of early squamous cell carcinoma and
relatively good prognosis of superficial esophageal car-
cinoma in Japan.®

To resolve the different pathological criteria between
Japan and the West, the Vienna classification was devel-
oped (Table 1),* improving interobserver agreement
for conditions of the gastrointestinal tract. Subsequently,
the revised Vienna classification (Table 2) was pro-
posed, although it has not been widely adopted.** This
revised Vienna classification is useful because it largely
eliminates the diagnostic discrepancy between Japanese
and Western pathologists, and each category is associ-
ated with different recommendations for further diag-
nostic and therapeutic measures.” From a practical
point of view, we recommend use of the revised Vienna
classification. This has been further revised to include
the term “intraepithelial neoplasia,” although the term
“Group” is used instead of “Category.””

On the other hand, the same consensus study as men-
tioned above has made the superior diagnostic quality
of system used by Japanese pathologists evident."
Namely, a comparison study between biopsy-based
diagnoses and endoscopic mucosal resection-based
diagnoses of the same lesion revealed a significant dis-
crepancy among Western pathologists and a high agree-
ment among Japanese pathologists. The differences
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Table 2. The revised Vienna classification of gastrointestinal epithelial neoplasia

Category Diagnosis

Clinical management

1 Negative for neoplasia

2 Indefinite for neoplasia

3 Mucosal low-grade neoplasia
Low-grade adenoma
Low-grade dysplasia

4 Mucosal high-grade neoplasia
4.1 High -grade adenoma/dysplasia

4.2 Noninvasive carcinoma (carcinoma in situ)

4.3 Suspicious for invasive carcinoma
4.4 Intramucosal carcinoma
5 Submucosal invasion by carcinoma

Optional follow-up
Follow-up
Endoscopic resection or follow-up®

Endoscopic or surgical local resection®

Surgical resection”

*Choice of treatment will depend on the overall size of the lesion; the depth of invasion as assessed endoscopically, radiologi-
cally, or ultrasonographically; and on general factors such as the patient’s age and comorbid conditions. For gastric, esophageal,
and nonpolypoid colorectal well and moderately differentiated carcinomas showing only minimal submucosal invasion (sm1)
without lymphatic involvement, local resection is sufficient. Likewise, for polypoid colorectal carcinoma with deeper submucosal
invasion in the stalk/base but without lymphatic or blood vessel invasion, complete local resection is considered adequate

treatment

among Western pathologists may be due to lack of
experience with cases of early squamous cell carci-
noma.*** Japanese pathologists have experienced more
cases of early invasive carcinoma, in which a low-grade
dysplasia-like lesion may invade into the lamina propria,
suggesting the presence of basal layer type squamous
cell carcinoma in situ (Fig. 8).” In other words, early
invasive squamous cell carcinoma of the esophagus is
not always associated with total layer type squamous
cell carcinoma in situ (Fig. 9).® Therefore, Japanese
pathologists emphasize that the diagnosis of noninva-
sive squamous cell carcinoma by nuclear findings in
biopsy specimens is necessary for the successful early
detection and treatment of squamous cell carcinoma.'**
This implies that the Western approach may lead to
underdiagnosis and delayed treatment, whereas the
Japanese approach may cause overdiagnosis and unnec-
essary treatment. In either case, for both clinical and
basic research purposes, an acceptable uniform nomen-
clature such as noninvasive high-grade neoplasia should
be used for high-grade dysplasia, noninvasive carci-
noma, and suspected carcinoma.***’

Pathological differential diagnosis and pitfalls of
squamous intraepithelial neoplasia

Differential diagnoses include squamous cell papilloma,
pseudoepitheliomatous hyperplasia, regenerative/reac-
tive change, radiation or chemotherapy effect, and ver-
rucous carcinoma. Most of these have been described
in detail in another paper by one of us.” Therefore, we
here discuss mainly the differential points between
reactive squamous epithelium and squamous intraepi-
thelial neoplasia, because these two lesions may some-
times be difficult to differentiate in biopsy specimens.

When it is difficult to classify whether the lesion is neo-
plastic or nonneoplastic, it can be diagnosed as “indefi-
nite for intraepithelial neoplasia” (Fig. 10).

Compared with squamous intraepithelial neoplasia,
reactive squamous epithelium often shows mucosal
inflammation, epithelial edema, and vascular conges-
tion. In addition, surface maturation, nonkeratinizing
epithelium, fine and homogenous chromatin, and prom-
inent nucleoli are noted in reactive changes (Fig. 11).
Regenerative squamous epithelium also lacks irregular
nuclear outlines. On the other hand, squamous intraepi-
thelial neoplasia reveals nuclear hyperchromasia and
pleomorphism, nuclear overlapping, increased nuclear/
cytoplasmic ratio, eosinophilic nucleoli, increased
mitotic activity, and abnormal mitoses. In addition,
according to the degree of intraepithelial neoplasia,
highly atypical cells, keratinizing epithelium, and bizarre
cells may be observed.'”" In any event, clinical informa-
tion such as biopsy site, presence of causative agent,
and status for radiotherapy or chemotherapy is essential
for the pathological diagnosis since the squamous epi-
thelial changes may mimic squamous intraepithelial
neoplasia.

The tenth Japanese edition of the Guidelines for
Clinical and Pathologic Studies on Carcinoma of the
Esophagus was just revised in 2007, and the section on
squamous intraepithelial neoplasia includes several
comments.” One addresses the different criteria for
squamous cell carcinoma between Japan and the West.
Since the concept of noninvasive squamous cell carci-
noma has been widely accepted in Japan, most Japanese
pathologists still use the term “squamous cell carcinoma
in situ” or “noninvasive squamous cell carcinoma”
for “high-grade intraepithelial neoplasia” as used by
Western pathologists. In addition, Japanese pathologists
have noted the presence of a low-grade intraepithelial
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Fig. 8. Basal layer-type squamous cell carcinoma in situ. This type of noninvasive squamous cell carcinoma is frequently called
low-grade intraepithelial neoplasia by Western pathologists. Dysplastic cells reveal marked hyperchromatic and pleomorphic
nuclei. a Abnormal mitosis can also be seen. The entrapped normal epithelium can be seen within the dysplastic area, suggesting
a certain kind of, although not conventional, front formation. Findings such as these may suggest basal layer type carcinoma in
situ (b) (endoscopic submucosal dissection specimen). a Hematoxylin and eosin, x200; b hematoxylin and eosin, X200

Fig. 9. Early invasive squamous cell carcinoma. This early carcinoma is associated with a low-grade intraepithelial neoplasia-like
lesion, suggesting the presence of basal layer-type squamous cell carcinoma in situ (a). Note the diffuse immunostaining of dys-
plastic cells for p53 (b) (endoscopic submucosal dissection specimen). a Hematoxylin and eosin, x40; b immunostaining for p53,
x40

Fig. 10. Indefinite for intraepithelial neoplasia. Cellular matu- Fig. 11. Reactive squamous epithelium. Squamous epithelium
ration from the basal layer toward the surface is observed, and with surface maturation shows fine, homogf:r_loqs HUCI?af
inflammatory cells are present. In addition, nuclear changes ~ chromatin and prominent nucleoli. Neutrophilic infiltration
are present, but not prominent. Therefore, it is difficult to is also noted (endosqoplc submucosal dissection specimen).
determine whether this lesion is neoplastic or not (biopsy Hematoxylin and eosin, x200

specimen). Hematoxylin and eosin, x200



110

neoplasia-like noninvasive carcinoma. This lesion is a
noninvasive carcinoma without full-thickness involve-
ment, also known as basal layer type squamous cell
carcinoma in situ (Fig. 8), and is diagnosed mainly by
nuclear morphology. Basal layer type squamous cell
carcinoma in situ is defined as only the basal half being
mostly replaced by carcinoma cells that have a similar
cytological appearance to the cells of an invasive squa-
mous cell carcinoma,” and it can be seen in thin squa-
mous epithelium. In basal layer type squamous cell
carcinoma in situ, cellularity is high in the basal layer
and loss of polarity is noted, although surface matura-
tion is present. In particular, if the largest diameter of
the lesion is more than 10 mm, it is necessary to make
investigations bearing in mind the possibility of nonin-
vasive carcinoma."” It should be noted that basal layer
type squamous cell carcinoma in situ is frequently called
low-grade intraepithelial neoplasia in gastrointestinal
textbooks published in Western countries, in analogy to
the criteria used for grading dysplasia in the uterine
cervix.”

Another pitfall is the lateral spread of squamous cell
carcinoma, especially in cases of only basal epithelial
involvement by carcinoma cells (basal layer type lateral
spread). In such cases, very superficial biopsies may
miss this intraepithelial spread of carcinoma."

Evaluation of EMR or ESD margins is very impor-
tant to determine whether further treatment or follow-
up should be done. In practice, EMR and ESD specimens
should be stretched and pinned on a firm surface such
as a wooden, rubber, or wax board with a sheet of paper
on top between the surface and the specimen before
fixation. After fixation, the specimens should be serially
sectioned at 2-mm intervals parallel to the shorter axis
(Fig. 12). When the margin’s positivity or negativity is
questionable, the basic cut line is determined at the
nearest distance to observe the area between the lesion
and the surgical margin. Then, the specimen is step-
sectioned at 2-mm intervals parallel to the basic cut line
of the specimen.”

Treatment of squamous intraepithelial neoplasia

According to the revised Vienna classification (Table
2), category 3, namely low-grade intraepithelial neopla-
sia, is treated by endoscopic resection or follow-up,
and category 4, high-grade intraepithelial neoplasia,
is adapted for endoscopic or surgical resection, both
depending on the overall size of the lesion and the
patient’s age and comorbid condition. Surgical resec-
tion is the general treatment for category S, submucosal
invasion by carcinoma.”

Traditionally, pathologically diagnosed esophageal
squamous dysplasia, now called squamous intraepithe-

M. Shimizu et al.: Esophageal squamous intraepithelial neoplasia

. - - - ~ - -

Fig. 12. Specimen obtained by endoscopic submucosal dissec-
tion. This stretched specimen was step-sectioned at 2-mm
intervals parallel to the minor axis. The pin holes located cir-
cumferentially are due to the specimen’s being attached to a
substrate by pins during fixation

lial neoplasia, has been followed up periodically, and
has been treated endoscopically only after it was diag-
nosed as squamous cell carcinoma. EMR, developed in
Japan, is an elective treatment for squamous intraepi-
thelial neoplasia if the lesion is not circumferential and
is less than 2 cm in diameter.® Complete response is
frequently observed if the resection is made in en bloc.*
However, experience with this procedure is still limited
in the West.” Another treatment called ESD has
recently been considered for early-stage squamous cell
carcinoma as well as high-grade intraepithelial neopla-
sia.”* Here, one consideration requiring caution is
that diagnosis from a biopsy specimen is not absolute,
since a small piece of tissue does not always reflect the
whole lesion. Therefore, endoscopic findings, including
the size of the tumor, become important for the
treatment.

The Guidelines for Diagnosis and Treatment of
Esophageal Carcinoma published in April 2007 indicate
the diagnosis and the treatment of esophageal cancer in
Japan. Indication for the endoscopic treatment of
esophageal squamous cell carcinoma is described as a
lesion limited to the squamous epithelium (T1a-EP) or
the lamina propria (T1a-LMP), and involving less than
two-thirds of the circumference."

It is important to realize that the treatment men-
tioned above is only an example, because patients with
superficial squamous cell carcinoma or intraepithelial
neoplasia are usually of advanced age and may have
serious complications in the heart or the lung. They may
be found to have another cancer in a different organ
such as the pharynx, for which treatment may be
ongoing. In addition, the natural history of squamous
intraepithelial neoplasia of the esophagus is still
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unknown. Low-grade intraepithelial neoplasia may
regress or disappear, or it may progress to high-grade
intraepithelial neoplasia. The precise mechanism of the
progression from high-grade intraepithelial neoplasia to
superficial squamous cell carcinoma and advanced
squamous cell carcinoma has not yet been proven. At
present, the EMR or ESD techniques are still being
improved in Japan, and they are thought to be safer and
less invasive methods, since the reported complications
such as hemorrhage and perforation are very rare in
some hospitals. However, there is still the possibility of
serious complication such as perforation of the medias-
tinum, especially in older patients who possess other
underlying diseases. Therefore, once squamous intraep-
ithelial neoplasia is found, a decision should be made
regarding the treatment regimen including follow-up
after searching for the patient’s general condition and
explanation of the pathologic condition to the patient.

In summary, we described the clinical and pathologi-
cal features of squamous intraepithelial neoplasia. It is
important to know the concept and definition of squa-
mous intraepithelial neoplasia. With recent progress in
the development of diagnostic and therapeutic tools for
this lesion, its concept will be more clarified in the near
future. At the present time, we recommend use of the
term “squamous intraepithelial neoplasia” and discon-
tinuation of the use of “squamous dysplasia.” However,
with regard to the term “CIS”, it should be realized that
there may be two types of squamous cell carcinoma in
situ present, one being the total layer type and the
other, the basal layer type.” In addition, historically,
Japanese pathologists have used the term “CIS” or
“noninvasive carcinoma” in the gastrointestinal tract in
the same way as they have in other organs such as the
pancreas, breast, urinary bladder, or prostate. On the
other hand, Western pathologists do not use the term
CIS for the gastrointestinal tract. This historical differ-
ence is still ongoing. Most Japanese pathologists have
some resistance to use the term high-grade dysplasia as
well as high-grade intraepithelial neoplasia because
they include not only severe dysplasia but also CIS. In
fact, esophageal CIS does not reveal the same biological
behavior as that seen in the uterine cervix, which is
closely related to human papillomavirus. Therefore, the
pathological criteria used for the uterine cervix cannot
be applied in the esophagus. This is one reason why
Japanese pathologists hesitate to use the term dysplasia
or intraepithelial neoplasia in the esophagus. Histori-
cally, it has been recommended in the West not to use
the term CIS in order to prevent unnecessary surgery.
However, it is not necessary to perform esophagectomy
for selective cases of early squamous cell carcinoma,
and overtreatment has recently become avoidable as a
result of the development of EMR and ESD. Thus,
we think the usage of CIS is still debatable. At any rate,
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we believe that a consensus meeting of Japanese and
Western pathologists and endoscopists should be held
promptly to come to an agreement about the terminol-
ogy. In addition, the results should be provided not
only to gastrointestinal pathologists but also to general
pathologists in each country.
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