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BACKGROUND. Large discrepancies have been found between Western and Japa-

nese pathologists in the diagnosis of adenoma/dysplasia versus carcinoma for

gastric and colorectal glandular lesions. It is important to determine whether

similar differences exist in the diagnosis of esophageal squamous lesions.

METHODS. Eleven expert gastrointestinal pathologists from Japan, North America,

and Europe individually reviewed a set of microscopic slides containing 21 sections

of biopsies and corresponding endoscopic mucosal resection specimens from

Japanese patients with superficial esophageal squamous neoplastic lesions. The

pathologists indicated the pathologic findings on which they based each diagnosis.

RESULTS. Invasion was the most important diagnostic criterion of carcinoma for

the Western pathologists whereas nuclear and structural features were more im-

portant for the Japanese pathologists. For two sections showing low grade dyspla-

sia according to most Western pathologists, the Japanese pathologists diagnosed

suspected carcinoma in one case and definite carcinoma in the other. For nine

sections with high grade dysplasia according to the Western pathologists, the

Japanese pathologists diagnosed suspected carcinoma in two cases and definite

carcinoma in seven cases. For six sections with suspected carcinoma according to

most Western pathologists, the Japanese pathologists diagnosed suspected carci-

noma in one case and definite carcinoma in five cases. Four sections showed

definite carcinoma according to both the Western and Japanese pathologists. Thus,

there was agreement among the Western and Japanese pathologists for only 5 of

the 21 sections (kappa value, 0.04). However, when high grade dysplasia, nonin-

vasive carcinoma, and suspected carcinoma were grouped together, the agreement

was excellent (19 of the 21 sections; kappa value, 0.75).

CONCLUSIONS. In Japan, esophageal squamous cell carcinoma is diagnosed mainly

based on nuclear criteria, even in cases judged to be noninvasive low grade

dysplasia in the West. This difference in diagnostic practice may contribute to the

relatively high incidence rate and good prognosis of superficial esophageal carci-

noma in Japan. To improve the comparability of research data, the authors rec-

ommend that high grade dysplasia, noninvasive carcinoma, and suspected carci-
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noma be grouped together into one category of “noninvasive high grade neopla-

sia.” [See editorial on pages 969-70, this issue.] Cancer 2000;88:996 –1006.

© 2000 American Cancer Society.
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countries.

The mortality rate for esophageal squamous cell
carcinoma is reported to be approximately 6 per

100.000 in Japan,1 which is comparable to that in
North America and much of Europe.2 However, the
overall 5-year survival rate of esophageal carcinoma is
reported to be very different: 30 – 44% in Japan ver-
sus , 10% in Western countries.3-6 Squamous cell
carcinoma is the predominant histologic type of
esophageal carcinoma in Japan and accounts for ap-
proximately 60% of esophageal carcinomas in North
America and much of Europe.4,6 Approximately 24 –
42% of all esophageal squamous cell carcinomas in
Japan are diagnosed as “superficial carcinomas,”3,7,8

which includes carcinomas limited to the mucosa or
submucosa regardless of lymph node status, and ap-
proximately 50% of these are mucosal carcinomas,3,7

for which the 5-year survival is nearly 100%.9,10 In
contrast, in Western countries the proportion of su-
perficial carcinomas is # 15% and that of mucosal
carcinomas is , 7%.6,11-13

The relatively high incidence rate of superficial
esophageal carcinoma in Japan, and the resulting
good prognosis, have been attributed to the large
number of routine endoscopies that are performed for
nonspecific symptoms and to the widespread use of
chromoscopic techniques (spraying the mucosa with
iodine solution).5,8,14,15 However, a different use of
pathologic nomenclature also could be a contributing
factor. Indeed, large differences have been found be-
tween Western and Japanese pathologists in the diag-
nosis of adenoma/dysplasia versus carcinoma for gas-
tric and colorectal glandular lesions.16,17 The aim of
the current study was to investigate whether similar
differences exist in the diagnosis of esophageal squa-
mous lesions.

In Western countries, esophageal squamous cell
carcinoma is diagnosed when neoplastic epithelium is
observed to invade into the lamina propria of the
mucosa or beyond.2,4 The term “dysplasia” is used to
indicate a noninvasive neoplastic lesion in which nu-
clear atypia (enlargement, pleomorphism, hyperchro-
masia), loss of normal cellular polarity, and abnormal
tissue maturation are present in the lower half (“low
grade”) or in both halves (“high grade”) of the squa-
mous epithelium.2,4,15 Full-thickness involvement of
the epithelium is called “carcinoma in situ” by some

but usually is included under high grade dysplasia.15,18

The diagnostic criteria of esophageal carcinoma in
Japan are less clear.19-24 However, an accurate under-
standing of these criteria is essential for pathologists
and clinicians to interpret correctly the results of Jap-
anese cancer research.

We were under the impression that Japanese pa-
thologists often render a diagnosis of squamous cell
carcinoma for lesions that Western pathologists con-
sider to be dysplasia.4 To test this hypothesis, 11 ex-
pert gastrointestinal pathologists from North America,
Europe, and Japan individually reviewed microscopic
slides of early esophageal squamous neoplastic le-
sions. We then compared the diagnoses of the Japa-
nese and Western pathologists and investigated the
criteria used by both groups for the diagnosis of squa-
mous cell carcinoma.

MATERIALS AND METHODS
The study included 11 pathologists who are all spe-
cialists in neoplasia of the gastrointestinal tract. Five
were from Western countries and six were from Japan.
The microscopic slides were from five consecutive
Japanese patients who underwent endoscopic muco-
sal resection (EMR) for superficial esophageal squa-
mous neoplastic lesions at the Department of Gastro-
enterology, Showa University Fujigaoka Hospital,
Yokohama, Japan. The macroscopic appearances were
of the slightly depressed type (0 –IIc) in four patients
and of the flat type (0 –IIb) in one patient.9,19 Of these
lesions, 10 sections of biopsies and 11 sections of
corresponding EMR specimens were selected by one
of the authors (R.J.S.) for individual review. The pa-
thologists were not told the relation between the bi-
opsies and the EMR specimens. For intergroup com-
parisons, the most common diagnosis of each group
was taken as the group’s final diagnosis.

A list of pathologic findings that commonly are
used as diagnostic criteria was prepared (Table 1). The
pathologists were asked to fill in their diagnosis of
each histologic section on a standardized form by
choosing from the following diagnoses: definite carci-
noma (subclassified by the depth of invasion), sus-
pected carcinoma, high grade dysplasia, low grade
dysplasia, indefinite for dysplasia, and reactive or re-
generative epithelium. In addition, the pathologists
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were asked to specify which three findings from Table
1 they judged to be the most important clues for the
diagnosis of each section.

Statistical Analysis
The extent of agreement between the Western and
Japanese pathologists was assessed by the simple
kappa coefficient and its 95% confidence interval (95%
CI) using the computer program “AGREE.”25 Kappa
values , 0.4 represent poor agreement, values be-

tween 0.4 – 0.75 represent fair to good agreement, and
values . 0.75 represent excellent agreement.

RESULTS
There were no major differences among the 6 Japa-
nese pathologists in the diagnoses of the 21 sections
(Table 2). They all made a diagnosis of suspected or
definite carcinoma in 95–100% of the sections. How-
ever, there was a much larger distribution of diagnoses
among the five Western pathologists. They diagnosed
suspected or definite carcinoma in only 38 – 67% of the
sections (average, 48%) (Table 2). When the most
common opinion was taken as each group’s final di-
agnosis, there was disagreement between the Western
and Japanese pathologists in 16 of the 21 sections
(Table 3).

In two biopsy sections, the Western pathologists
diagnosed low grade dysplasia and the Japanese pa-
thologists diagnosed suspected or definite carcinoma
(Table 3) (Figs. 1C and 1D). The Western pathologists
stressed the absence of invasion and the finding that
the atypical cells with hyperchromatic nuclei and loss
of polarity were restricted to the lower half of the
epithelium, whereas the Japanese emphasized the nu-
clear features, such as the marked hyperchromatism,
the variable and enlarged size, and the irregular shape
of the nuclei.

In four biopsy and five EMR sections, the Western
pathologists diagnosed high grade dysplasia and the
Japanese pathologists diagnosed suspected or definite
carcinoma (Table 3) (Figs. 1E, 1F, 2C, and 2D). For
these different diagnoses, the Western and Japanese
pathologists often indicated similar findings, such as
hyperchromatic, variably sized, enlarged, and dyspo-
laric nuclei extending into the upper half of the epi-
thelium. However, the Western pathologists also em-
phasized the absence of evident invasion. In contrast,
the Japanese pathologists diagnosed malignancy with-
out evident invasion based on the nuclear features
mentioned earlier, irregular nuclear shape, enlarged
prominent nucleoli, and structural criteria such as
sharp lateral or horizontal borders between undiffer-
entiated and more differentiated parts of the epithe-
lium or the finding of single cell dyskeratosis.

In one biopsy section there was agreement re-
garding the diagnosis of suspected carcinoma, but in
two other biopsies and three EMR sections the West-
ern versus Japanese viewpoint was suspected versus
definite carcinoma (Table 3) (Fig. 2E). The Western
diagnosis of suspected carcinoma was based on ques-
tionable invasion into the lamina propria, whereas the
Japanese diagnosis of definite carcinoma was based

TABLE 1
Findings on Which the Histologic Diagnosis of an Esophageal Lesion
Was Based

Invasion
1. No invasion
2. Questionable invasion into the lamina propria
3. Invasion into the lamina propria
4. Invasion into the muscularis mucosae
5. Invasion into the submucosa

Epithelial structure
6. Normal cellularity
7. Increased cellularity
8. Increase of undifferentiated (atypical) cells in the lower third of the epithelium
9. Increase of undifferentiated (atypical) cells in the lower two-thirds of the

epithelium
10. Increase of undifferentiated (atypical) cells in the upper third of the epithelium

as well
11. Increase of undifferentiated (atypical) cells involving the full thickness of the

epithelium
12. Increase of undifferentiated (atypical) cells involving an indeterminate thickness

of the epithelium
13. Preserved gradual differentiation toward the surface
14. Sharp border between lower undifferentiated layers and upper more

differentiated layers
15. Scattered markedly enlarged and/or hyperchromatic nuclei in the upper two-

thirds of the epithelium
16. Gradual lateral transition of atypical to normal epithelium
17. Sharp lateral border between atypical and normal epithelium
18. Dyskeratosis or single cell dyskeratosis

Nuclei
19. Nearly normal size, shape, and polarity
20. Homogeneous chromatin
21. Vesicular chromatin
22. Mild or moderate hyperchromatism
23. Marked hyperchromatism
24. Variable size and/or enlarged
25. Increased nuclear-cytoplasmic ratio
26. Irregular shape
27. Loss of polarity
28. Enlarged prominent nucleoli
29. Frequent and/or atypical mitotic figures

Cells
30. Inflammatory infiltrate in the epithelium
31. Poorly developed intercellular bridges
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on the presence of the nuclear and structural findings
described earlier.

In one biopsy and three EMR sections there was
agreement regarding the diagnosis of definite carci-
noma (Table 3) (Fig. 2F). All Western pathologists
based this diagnosis on evident invasion into or be-
yond the lamina propria. Most, but not all, Japanese
pathologists also mentioned the presence of invasion
as an important finding. In the two patients diagnosed
by both the Western and Japanese pathologists as
having definite carcinoma in their EMR specimens,
the Japanese pathologists had made this diagnosis
already from the corresponding biopsies in both pa-
tients but the Western pathologists had made this
diagnosis in only one patient (Table 3).

All 13 sections that were diagnosed as definite
carcinoma by the Japanese pathologists and were
given other diagnoses by the Western pathologists

were subclassified as noninvasive carcinoma by the
Japanese pathologists.

Overall, there was agreement between the West-
ern and Japanese pathologists in only 5 of the 21
sections (Fig. 3A) (kappa coefficient, 0.04 [95% CI,
-0.11– 0.18]). Even when suspected and definite carci-
nomas were grouped together, there was agreement
between the Western and Japanese diagnoses in only
10 of the 21 sections. However, when high grade dys-
plasia, noninvasive carcinoma, and suspected carci-
noma were grouped together into 1 category of “non-
invasive high grade neoplasia,” there was excellent
agreement, in 19 of the 21 sections (Fig. 3B) (kappa
coefficient, 0.75 [95%CI, 0.41–1.00]).

DISCUSSION
This study confirms that Japanese pathologists often
diagnose esophageal squamous cell carcinoma when

TABLE 2
Distribution of Diagnoses of the Individual Pathologists, Classified According to Neoplastic Severity

Diagnosis

Western pathologists Japanese pathologists

SD KL RR PS MS Total AI MI MK YK TS HW Total

Low grade dysplasia 3 2 5 9 0 19 (18%) 0 0 0 0 0 0 0 (0%)
High grade dysplasia 10 10 7 2 7 36 (34%) 0 1 0 1 0 0 2 (2%)
Suspected carcinoma 5 4 8 2 0 19 (18%) 1 1 3 5 7 0 17 (13%)
Definite carcinoma 3 5 1 8 14 31 (30%) 20 19 18 15 14 21 107 (85%)
Total 21 21 21 21 21 105 (100%) 21 21 21 21 21 21 126 (100%)

TABLE 3
Diagnoses and Most Important Findings Specified by Western and Japanese Pathologists in the 21 Sections of Esophageal Biopsy and Resection
Specimens

Case
no.

Western pathologists Japanese pathologists

Biopsy EMR Biopsy EMR

Diagnosis Findingsa Diagnosis Findingsa Diagnosis Findingsa Diagnosis Findingsa

1 LGD 1, 23, 27 HGD 1, 11, 27 DCA 18, 23, 24 DCA 11, 17, 27
HGD 11, 23, 24 DCA 11, 24, 27

2 LGD 1, 8, 23 HGD 1, 23, 24 SCA 23, 24, 26 DCA 24, 27, 28
HGD 9, 23, 24 HGD 1, 9, 23 SCA 23, 24, 26 DCA 14, 24, 28
HGD 1, 9, 27 HGD 1, 24, 27 DCA 9, 14, 24 DCA 24, 27, 28

HGD 1, 12, 24 DCA 24, 27, 28
3 HGD 1, 12, 27 SCA 2, 24, 27 SCA 7, 23, 27 DCA 17, 24, 27

SCA 2, 11, 27 DCA 3, 24, 27 DCA 11, 24, 27 DCA 3, 11, 27
4 SCA 2, 8, 24 SCA 2, 24, 27 SCA 7, 23, 24 DCA 9, 24, 27

SCA 2, 18, 24 SCA 2, 26, 27 DCA 11, 18, 24 DCA 2, 24, 27
5 DCA 3, 27, 28 DCA 3, 21, 28 DCA 11, 24, 27 DCA 11, 24, 27

DCA 4, 27, 28 DCA 4, 11, 24

EMR: endoscopic mucosal resection; LGD: low grade dysplasia; HGD: high grade dysplasia; DCA: definite carcinoma, SCA: suspected carcinoma.
a Numbers relate to the diagnostic criteria listed in Table 1.
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FIGURE 1. Case 2. (A) Slightly depressed red lesion in the

distal esophagus detected in a man age 59 years. (B)

Endoscopic picture after iodine staining, showing the lesion

as an unstained area. (C) Biopsy that was diagnosed as low

grade dysplasia by many Western pathologists because of an

increase of markedly hyperchromatic nuclei in the lower half

of the epithelium but which was diagnosed as suspected

carcinoma by most Japanese pathologists because of the

variably sized and enlarged nuclei with an irregular shape.

(D) Detail of Panel C. The appearance of perinuclear vacu-

olation and enlarged nuclei with irregular contours mimics

that of human papilloma virus (HPV)-induced koilocytotic

atypia as described in the uterine cervix26; however, HPV

infection in this case was ruled out by in situ hybridization.

(E) Second biopsy that was diagnosed as high grade dys-

plasia by most Western pathologists because of the variably

sized and enlarged nuclei with loss of polarity extending from

the lower into the upper half of the epithelium in the absence

of evident invasion, but which was diagnosed as definite

carcinoma by the Japanese pathologists because of these

nuclear features and the sharp border with upper, more

differentiated layers of the epithelium. (F) Endoscopic mu-

cosal resection specimen showing similar features and di-

agnosed similar to the second biopsy.
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Western pathologists use the term dysplasia to indi-
cate the presence of a benign (noninvasive) neoplastic
epithelial proliferation that may have the potential to
become invasive. Whereas Western pathologists con-
sider the presence of evident invasion into the lamina
propria of the mucosa as a prerequisite for the diag-
nosis of esophageal carcinoma, Japanese pathologists
do not require such invasion, and they base their
diagnosis of carcinoma on nuclear features and
changes in the epithelial structure. This diagnostic
practice by Japanese pathologists results in few dis-
crepancies between the diagnosis of a superficial bi-
opsy specimen and that of the final resection speci-
men.23,27

These differences in diagnostic practice have im-
portant clinical implications. Previous studies have
shown that noninvasive esophageal squamous neo-
plasia does not metastasize to lymph nodes or distant
sites, but that lymph node metastases are found in
8 –15% of mucosal carcinomas invading to the level of
the muscularis mucosae and in 30 – 47% of carcinomas
invading into the submucosa.8-10,28 Clearly, accurate
determination of the presence and depth of invasion
is important, but this can be hindered by the sampling
error of endoscopic biopsies, which may miss the
presence of nearby invasion (as in the third case in the
current study, in which the biopsy section in Figure 2C
missed the invasive focus). According to the experi-

FIGURE 1. (continued)
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FIGURE 2. Case 3. (A) Slightly depressed red area in the

distal esophagus detected in a man age 71 years. (B)

Endoscopic picture after iodine staining, clearly revealing

the margins of the lesion. (C) Biopsy section that was

diagnosed as low grade or high grade dysplasia by the

Western pathologists because of hyperchromatic nuclei

with loss of polarity in an indeterminate thickness of the

epithelium, but which was diagnosed as suspected carci-

noma by many Japanese pathologists because of these

nuclear features. (D) Detail of Panel C. (E) Second biopsy

section that was diagnosed as high grade dysplasia or

suspected carcinoma by the Western pathologists because

cells with these features now were judged to involve the

full thickness of the epithelium or were suspected to have

invaded into the lamina propria, but which was diagnosed

as definite carcinoma by the Japanese pathologists on the

basis of these nuclear features. (F) Endoscopic mucosal

resection specimen diagnosed as definite carcinoma by

both Western and Japanese pathologists because of the

invasion into the lamina propria and the nuclear features.
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ence of Japanese pathologists, the diagnosis of carci-
noma from nuclear features in noninvasive biopsy
specimens is necessary for the successful early detec-
tion and treatment of invasive squamous cell carci-
noma. In contrast, Western pathologists prefer to re-
strict the diagnosis of carcinoma to lesions with
demonstrable invasion, and they grade noninvasive
neoplasia to give an estimate of the probability of
concurrent or future invasive disease.29 To our knowl-
edge the possible negative consequences of diagnos-
ing carcinoma in patients with noninvasive lesions
have not been studied, but are mitigated in Japan by
the availability of endoscopic mucosal resection,
which has a low rate of complications.3,28,30 This tech-

nique can be employed both diagnostically and ther-
apeutically as an intermediate procedure between bi-
opsy and esophagectomy, allowing microscopic
evaluation of larger amounts of tissue and curative
treatment of focal noninvasive and early invasive neo-
plasia.1,3,7-9,14,23,28,30

We found that in some cases Western pathologists
diagnosed low grade dysplasia in a biopsy when Jap-
anese pathologists diagnosed suspected or definite
noninvasive carcinoma. In Western countries low
grade dysplasia usually is dealt with by endoscopic
follow-up. Because of possible sampling error, there
are methodologic problems in determining the natu-
ral course of neoplastic lesions. Thus the Western

FIGURE 2. (continued)
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approach may lead to underdiagnosis and delayed
treatment and the Japanese approach may lead to
overdiagnosis and unnecessary treatment, both of
which may lead to unnecessary patient morbidity and
the unnecessary use of health care resources. How-
ever, questions regarding the desirability of different
approaches cannot be addressed meaningfully by the
limited data in the current study, in which the Japa-
nese consensus diagnoses included only suspected or
definite carcinoma. Evaluation of such questions
would require prospective studies of a larger number
of cases with a full spectrum of esophageal lesions.

In the majority of cases in the current study the
differences in diagnoses could be attributed to the
Western pathologists diagnosing high grade dysplasia
when the Japanese pathologists diagnosed suspected
or definite noninvasive carcinoma. Nearly all pathol-
ogists would recommend complete resection in cases
of high grade dysplasia. In fact, there currently is the
paradoxical situation that in the West more extensive
therapy usually is advised for lesions that receive a
milder diagnosis than in Japan: esophagectomy for
“high grade dysplasia” in the West versus endoscopic
resection for “mucosal carcinoma” in Japan. Many
such intraepithelial neoplastic lesions actually may be
missed during endoscopy if dye spraying with iodine
solution is not performed,4,8,14 and the option of en-
doscopic resection must be available to excise these
lesions locally. Thus, from a therapeutic viewpoint,
infrequent use of iodine spraying and a lack of expe-
rience with endoscopic mucosal resection in the West
may be more of a problem than exactly how the le-
sions are named.

The differences in nomenclature revealed in this
study also have major consequences for the interpre-
tation of research, especially epidemiologic studies.
Just as for early gastric and colorectal carcinomas,16,17

the different diagnostic criteria may contribute to the
relatively high incidence rate and good prognosis of
superficial esophageal carcinoma in Japan when com-
pared with Western countries, in addition to other
contributory factors such as the more frequent use of
endoscopic examinations and chromoscopic tech-
niques.5,8,15 Other clinical research also may suffer
from the lack of comparability between data gener-
ated in Japanese and Western studies, leading to con-
tradictory conclusions. For example, the use of iodine
staining at endoscopy has been reported to improve
the detection rate of esophageal squamous cell carci-
noma only modestly in Western studies,31 but remark-
ably well in Japanese studies.14 This apparent discrep-
ancy can be resolved when the “carcinomas” are
stratified by invasion status. In both populations, io-
dine staining improves the detection rate of invasive
squamous cell carcinomas only slightly, but it greatly
improves the detection of noninvasive high grade
squamous neoplasia.4 Such studies emphasize the
need for a worldwide consensus regarding the nomen-
clature of esophageal squamous neoplasia.

It is clear from the current study that the Western
diagnosis of high grade squamous dysplasia is reason-
ably comparable to the Japanese diagnosis of squa-
mous carcinoma without evident invasion. In addi-
tion, there is nearly complete agreement among
Western and Japanese pathologists regarding the di-
agnosis of carcinoma with definite invasion. Indeed,

FIGURE 3. Extent of agreement between five Western and six Japanese pathologists; the diagnoses were based on (A) traditionally used classification systems

and (B) the Vienna classification system. L: low grade dysplasia; H: high grade dysplasia; S: suspected carcinoma; D: definite carcinoma; Tot: total; C3: noninvasive

low grade neoplasia; C4: noninvasive high grade neoplasia (high grade dysplasia plus noninvasive carcinoma plus suspected carcinoma); C5: invasive neoplasia;

95% CI: 95% confidence interval.
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after stratifying the data by invasion status (by group-
ing high grade dysplasia, noninvasive carcinoma, and
suspected carcinoma together into one category) the
Western and Japanese diagnoses in the current study
did not differ significantly (Fig. 3B). Such stratification
by invasion status is natural because invasion is an
indicator of metastatic potential and therefore of ma-
jor prognostic significance, and it resulted in a re-
markable increase in the diagnostic agreement in the
cases in the current study (from 24% to 90% of the
histologic sections reviewed).

Realizing the need for common worldwide ter-
minology for early neoplastic lesions of the digestive
tract, a group of 30 pathologists from 12 countries
recently met in Vienna, Austria, and proposed a
consensus classification, the Vienna classification
for gastrointestinal epithelial neoplasia, to be used
for lesions throughout the gastrointestinal tract.32,33

In this classification, high grade dysplasia, noninva-
sive carcinoma, and suspected carcinoma are
grouped together into one category of “noninvasive
high grade neoplasia,” similar to the suggestion of
the current study. The usefulness and reproducibil-
ity of such new terminology will need to be evalu-
ated further.

In conclusion, the results of the current study
show that large differences currently exist between
Western and Japanese pathologists with regard to how
they diagnose squamous dysplasia and squamous cell
carcinoma of the esophagus, and that these differ-
ences can in large part be resolved by adopting diag-
nostic terminology based on the presence or absence
of invasion. For both clinical and basic research pur-
poses, it is essential that an acceptable uniform no-
menclature of esophageal squamous neoplastic le-
sions be developed and adopted.
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