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Abstract

Treatment strategies, whether as follow-up or “total
incisional biopsy” for gastric noninvasive intraepithelial
neoplasia diagnosed by examination of an endoscopic
forceps biopsy specimen, are controversial due to
problems associated with the diagnostic accuracy of
endoscopic forceps biopsy and questions about the
safety and efficacy of endoscopic treatment. Based on
the histological findings of the biopsy specimen, it is
difficult to differentiate between reactive or regenera-
tive changes, inflammation and neoplastic changes,
intraepithelial and invasive tumors. Therefore, gastric
neoplasia diagnosed as noninvasive intraepithelial often
develop into invasive carcinoma during follow-up. Re-
cent advances in endoscopic modalities and treatment
devices, such as image-enhanced endoscopy and high-
frequency generators, may make endoscopic treat-
ment, such as endoscopic submucosal dissection (ESD),
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a therapeutic option for gastric intraepithelial neoplasia,
including low-grade neoplasms. Future studies are re-
quired to evaluate whether ESD is a valid strategy for
gastric intraepithelial neoplasm with regard to safety
and cost effectiveness.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastric cancer is the second most common cause of death
from cancer wotldwide!” and more than half of the wotld’s
gastric cancer cases atise in eastern Asia. Fatly gastric cancer
(EGC) is typically small, asymptomatic and has a good prog-
nosis"™Y, but advanced gastric cancer has higher mortality
rate”. Therefore, eatly detection and treatment is impot-
tant for reducing the gastric cancer mortality rate. In pat-
ticular, early detection of EGC is important to improve
the prognosis of patients with gastric cancer. Surveillance
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with endoscopy and biopsy sampling is important in pa-
tients with premalignant lesions and may lead to the early
detection of cancer'”.

Gastric intraepithelial dysplasia/adenomas are con-
sidered to be precancerous lesions with a variable clinical
course™. The term intraepithelial dysplasia/adenoma,
however, is complex and confusing because of the lack
of a uniform classification regarding the features that
differentiate between dysplasia/adenoma and EGC.
Morteovet, it is difficult to differentiate gastric epithelial
dysplasia/adenoma and ECG using biopsy specimens be-
cause of the inaccuracy of obtaining a biopsy specimen
from a malignant region of cancer in an adenoma. This
diagnostic inconsistency leads to inappropriate treatment
and often results in over- or under-treatment of gastric
intraepithelial neoplasias.

In this editorial, we discuss clinical problems in mak-
ing a diagnosis and treating gastric intraepithelial neopla-
sia lesions as premalignant.

CHANGES IN CLASSIFICATION FOR

GASTRIC INTRAEPITHELIAL NEOPLASIA
In the early 1980s, guidelines for the diagnosis and grad-

ing of gastric epithelial neoplasia were developed and a
three-stage classification (mild, moderate and severe dys-
plasia) was proposed. The term “dys” means abnormal
and “plasia” means growth; thus, dysplasia is the term for
abnormal growth of epithelial cells. Dysplasia is generally
defined as unequivocally neoplastic epithelium that may
be associated with or develop into invasive adenocarcino-
ma”"". On the other hand, lesions that most European
and American pathologists identify as dysplasia are often
considered adenocarcinoma in Japan because, according
to the Japanese viewpoint, gastric carcinoma is diagnosed
based on nuclear and structural atypia, even when inva-
sion is absent. Therefore, the reports of many Japanese
and western pathologists show considerable differences.
Schlemper ez ™" however, reported that diagnoses
based on nuclear and structural atypia are somewhat dis-
crepant between biopsy and resection specimens. They
concluded that this may be the reason for the relatively
high incidence and good prognosis of gastric carcinoma
in Japan compared to western countries. In addition, the
term adenoma is applied mostly to macroscopically pro-
truding or superficially elevated lesions in Europe and
America but in Japan the term applies to all gross types
of the lesions: flat, elevated and depressed.

This confusion has led to several classifications for
the terminology between non-neoplastic changes and
BILE 0 September 1998, approxi-
mately 30 pathologists from 12 countries met in Vienna

early invasive cancer

just before the World Congress of Gastroenterology and
reached a consensus on the terminology for gastrointes-
tinal epithelial neoplasia, termed the Vienna classifica-
tion"", Tn this classification, “high-grade adenoma/dys-
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plasia”,
“suspected invasive carcinoma” were clustered into a

non-invasive catcinoma (carcinoma 7 sits)” and
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single category (category 4), termed “noninvasive high-
grade neoplasia” to eliminate the diagnostic discrepan-
cies between western and Japanese pathologists. Because
these three diagnoses cannot be reproducibly distin-
guished and the treatment recommendation would be the
same for each diagnosis, these lesions are considered to
be premalignant lesions"**". At the beginning of 2000,
the Vienna classification was revised”" and, for a similar
reason, intramucosal carcinoma was added as a fourth
subcategory of category 4, because it is often hard to de-
termine whether there is invasion into the lamina propria
and because from a therapeutic viewpoint, the distinc-
tion between any of the four subcategories is irrelevant.
After the revised Vienna classification was introduced,
agreement on the diagnosis improved to 80% for gastric
lesions™. The practical difficulty for diagnosing gastric
epithelial dysplasia, however, remains the interpretation
by clinicians of the terminology used by pathologists.
The use of the term dysplasia confuses clinicians because
endoscopy and surgery atre linked to legal and social
problems and most western surgeons will not operate
if pathologists do not clearly diagnose the dysplasia as
cancer. Therefore, it is currently not feasible to eliminate
the diagnoses of dysplasia in the gastric mucosa. The
recently revised new World Health Organization classifi-
cation of neoplasia of the gastrointestinal tract was pub-
lished in 2010, in which the term dysplasia is described
as “intraepithelial neoplasia (dysplasia)” with dysplasia in
parentheses.

Description of intraepithelial neoplasia

Endoscopy is the most sensitive and specific diagnostic
tool for gastric neoplasms®”. Tt is possible to detect slight
changes in color and architecture of the mucosal surface
that suggest EGC, in particular, using high-resolution en-
doscopy”” and narrow band imaging™ with chromo en-
doscopy[zq such as indigo carmine solution. Not to miss
a lesion of gastric intraepithelial neoplasia, we often use
biopsy specimens as a golden standard for diagnosis. In
some cases, we supplement by ultrasonographical assess-
ments of the depth of invasion to judge the lesions that
suggest EGC. Those biopsy specimens are diagnosed as
below (Table 1).

Indefinite for intraepithelial neoplasia - category 2 in
the Vienna classification: Depending on the condition
of a biopsy sample, particularly small biopsy specimens,
it is occasionally difficult to distinguish whether a lesion
is neoplastic or non-neoplastic, reactive or regenerative. A
diagnosis of “indefinite for dysplasia” is not a strict bio-
logical entity but rather a temporary term that is neces-
sary to keep the patient in follow-up and to obtain more
biopsies to make a definitive diagnosis.

Low-grade intraepithelial neoplasia - category 3 in
the Vienna classification: Low-grade intraepithelial
neoplasia (LGIN) belongs to this category. This lesion
shows a slightly modified mucosal architecture, includ-
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Table 1 Definition of intraepithelial neoplasia

Definition

Japanese view

Western view

Indefinite for intraepithelial neoplasia A temporary term

A temporary term

It is difficult to distinguish whether a lesion is neoplastic or non-neoplastic, or reactive or regenerative

LGIN

Characterized by a slightly modified mucosal architecture, including the presence of tubular structures with

budding and branching, papillary enfolding, crypt lengthening with serration and cystic changes

HGIN
atypia without stromal invasion
Adenocarcinoma/ carcinoma

. . . . 4
atypia, even when invasion is absent*”

Diagnosed on nuclear and structural

Characterized by an increasing architectural distortion with glandular crowding and prominent cellular

Diagnosed when evident invasive growth of neoplastic epithelium
into the lamina propria of the mucosa or beyond is observed™!

LGIN: Low-grade intraepithelial neoplasia; HGIN: High-grade intraepithelial neoplasia.

Table 2 Histological discrepancy rates between biopsy and endoscopic resection sample 7 (%)

Reports (yr) Endoscopic biopsy Resected specimens Overall
Underdiagnosis' Overdiagnosis® Discrepancy®
Yoon et al'*”!, 2006 Tubular adenoma 2/41 (4.9) 2/41 (4.9) 4/41 (9.8)

Jung et al*”, 2008 LGIN 31/74 (42) - -

HGIN 36/40 (90) 2/40 (5) 38/40 (95)
Lee et al™, 2010 IN 114/311 (37) 41/311 (13) 155/311 (50)
Carcinoma 7/86 (8.1) 16/86 (19) 23/86 (26)
Total 121/397 (30) 57/397 (14) 178/397 (45)
Kato et al””, 2010 IN 255/468 (44) 4/468 (1.7) 259/ 468 (46)

"Underdiagnosis was defined as if endoscopic biopsy showed tubular adenoma/ intraepithelial neoplasia but resected specimens

finally led to the diagnosis of adenocarcinoma/carcinoma; *Overdiagnosis was defined as if endoscopic biopsy showed tubular

adenoma/ intraepithelial neoplasia or adenocarcinoma/carcinoma but resected specimens finally led to the diagnosis of non-

neoplastic, reactive, regenerative or tubular adenoma, respectively; *Discrepancy was defined as if endoscopic biopsy does not

correspond with resected specimen. This can be calculated using resected specimen as a golden standard. LGIN: Low-grade

intraepithelial neoplasia; IN: Intraepithelial neoplasia; HGIN: High-grade intraepithelial neoplasia.

ing the presence of tubular structures with budding and
branching, papillary enfolding, crypt lengthening with
serration and cystic changes.

High-grade intraepithelial neoplasia - category 4.1 in
the Vienna classification: There is increasing architec-
tural distortion with glandular crowding and prominent
cellular atypia. Tubules can be irregular in shape, with
frequent branching, budding and intra-luminal bridges,
but there is no stromal invasion. The pleomorphic nuclei
show prominent amphophilic nucleoli and a loss of po-
larity. Increased proliferative activity is present through-
out the epithelium.

Difficulty of accurate diagnosis based on biopsy

Endoscopic forceps biopsy is the gold standard for
histological diagnosis of gastric epithelial neoplasia. A
pathological diagnosis established by biopsy specimen,
however, sometimes results in an “under-diagnosis”
when compared with diagnosis established by resected
specimens. The frequency of discrepant diagnoses be-
tween biopsy specimens and the corresponding resected
specimens of the same lesions ranges widely in published
reports (Table 2). At least, high-grade intraepithelial
neoplasia (HGIN) may already have a high probability
of a carcinoma. We recently reported that the under-
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diagnosis rate of intraepithelial neoplasia proven by
biopsy was 44% (95% CI: 39%-49%). Morcover, in that
study, there were 2 lesions (0.42%) of adenocarcinoma
with submucosal invasion of more than 500 um, one of
which involved the lymphatic system®”. The reasons for
the difficulty in making an accurate diagnosis based on a
biopsy specimen ate as follows: (1)the structural atypia of
both adenoma and well-differentiated adenocarcinoma is
too subtle to detect in small biopsy specimens; (2) cancer
sometimes exists focally in the lesion and a sampling er-
ror might occur; and (3) regeneration of atypia induced
by gastritis induces histological modification (Figure 1).
Recent reports tend to show a higher under-diagnosis
rate between biopsy and endoscopic resection samples
than previous studies. Moreover, active inflammation of
the gastric mucosa infected by Helicobacter pylori may con-
ceal neoplastic architectural distortion and lead to false
negative results. We speculate that recent optical advances
in endoscopy such as high-resolution endoscopy could
lead to “stricter” indication criteria.

Advantage of endoscopic diagnosis

Some endoscopic findings have been reported to predict
high-risk lesions for malignancy: (1) diameter > 20 mm;
and (2) depressed macroscopic type™. Recently, Jung
et al” reported that depressed type (OR, 4.1) and com-
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Table 3 Histological follow-up studies of gastric intraepithelial neoplasia through mild to severe dysplasia

Reports (yr)

LGIN (including mild to moderate dysplasia)

HGIN (including severe dysplasia)

Detection of carcinoma 7 (%)

Interval (mean) n (%) Detection of carcinoma

Interval (mean)

Saraga et al*”, 1987 1/64 (2)
Lansdown et al*, 1990 0/7 (0)
Rugge et al™, 1991 12/69 (17)
Fertitta et al™"!, 1993 7/30 (23)
Farinati et al™, 1993 -

Di Gregorio et al™, 1993 6/89 (7)
Bearzi et al®, 1994 8/81 (9.9)
Rugge et al™, 1994 13/90 (14)
Kolodziejezyk et al™, 1994 2/35' (5.7)
Kokkola et al®™, 1996 0/9 (0)
Rugge et al"”, 2003 8/90 (8.9)
Yamada et al®, 2004 0/38 (0)
Park et al®, 2008 3/26 (12)
Overall 60/628 (9.5)

4yr 17/21 (81) 4 mo
- 11/13 (85) 5mo
lyr 6/8 (75) 4 mo
10 mo 25/31 (81) 5mo
- 16/49 (33)' -
2yr 6/10 (60) 11 mo
- 27/44 (61) -
2yr 14/18 (78) 9 mo
- 7/7 (100) -
- 2/3 (67) 15yr
4yr 11/16 (69) 34 mo
- 1/10 (10) 54 mo
58 mo’ 1/1 (100) 58 mo’

145/231 (63)

Proportion progressing to carcinoma and mean interval. 'Moderate or severe; *Mild or moderate dysplasia; *Overall follow-up interval.
LGIN: Low-grade intraepithelial neoplasia; IN: Intraepithelial neoplasia; HGIN: High-grade intraepithelial neoplasia.

Focal cancer

{\LGIN, HGIN

*

LGIN, HGIN?
Adenocarcinoma?
Non-neoplasms?

Figure 1 Reasons for the difficulty in making an accurate diagnosis
based on a biopsy specimen. Cancer sometimes exists focally in the lesion
and sampling error might occur (A); the structural atypia of both adenoma and
well-differentiated adenocarcinoma is too subtle for small biopsy specimen.
Moreover, regeneration of atypia induced by gastritis induces histological
modification (B). LGIN: Low-grade intraepithelial neoplasia; HGIN: High-grade
intraepithelial neoplasia.

bined ulceration (OR, 5.6) were significant predictive fac-
tors correlated with cancer after endoscopic resection of
gastric adenoma using multivariate analysis. For several
decades, adenomatous polyps larger than 20 mm have
been considered potentially malignantm] and the rate
of malignant transformations increased in accordance
with an increase in the size. The depressed type is also
reported to have more malignant potential. We, however,
revealed that even patients with both smaller and elevated
neoplasms had a greater than 40% under-diagnosis
rate””’, Similarly, cancer foci have been reported in hyper-
plastic polyps with a diameter of 5 mm"" Therefore, it is
possible that a conventional endoscopic diagnosis based
on size alone is not sufficient to make a precise pre-
operative diagnosis. Moreover, the surface appearance
of an adenoma may also be an important factor for the

diagnosis of rnalignancym].

(49

,Bniil:af;ng® WJGP | www.wjgnet.com

96

Recent novel diagnostic modalities, including image-
enhanced endoscopy, are useful for the differentiation of
intraepithelial neoplasiamj. Yao"! reported that finding
a white opaque substance on magnified endoscope with
narrow band imaging differentiates intraepithelial neo-
plasia with a sensitivity of 94% and a specificity of 96%.
Moreover, confocal laser endomicroscopy is reported
to identify gastric supetficial cancer/HGIN lesions with
high validity and reliability compared to conventional
white-light endoscopy and histological analysis for the
final diagnosis[34j. Although image-enhanced endoscopy
and confocal laser endomicroscopy are promising meth-
ods and modalities to improve the pre-therapeutic diag-
nostic accuracy of intraepithelial neoplasia, it is not yet
clear whether they are clinically useful because of expert
bias.

Treatment strategy for gastric intraepithelial neoplasia:
follow-up or endoscopic resection?
There are two therapeutic principles for gastric intraepi-
thelial neoplasias; one is to observe the intraepithelial
neoplasia as a benign lesion unless biopsy specimens re-
veal an unequivocal malignant finding in consideration of
the risk of treatment, and the other is to treat the intraep-
ithelial neoplasia actively as a “diagnostic therapy”. There
are few guidelines to manage gastric intraepithelial neo-
plasia. Since 2000, the revised Vienna classification has
helped to provide guidance for clinical management ™!
The category 4 lesions (high-grade dysplasia and intramu-
cosal cancer) should be resected because they have a high
potential for progression to adenocarcinoma. On the
other hand, there are no precise guidelines for the man-
agement of LGIN. Follow-up studies of HGIN reveal
a striking high incidence, around 60%, of developing a
carcinoma diagnosed within 1 year in the very short-term
follow-up period (Table 3), supporting the validity of a
treatment strategy for HGIN.

The natural course of gastric intraepithelial neoplasia
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Table 4 Endoscopic submucosal dissection and endoscopic mucosal resection for early gastric cancer

[60]

ESD

EMR
Merits Minimally invasive technique which is safe, convenient and efficacious
Demerits Insufficient when treating larger lesions, especially larger that 15 mm

High risks of local recurrence, especially when resections are not performed

en bloc or when the resection margins are involved by tumor

The advantage of achieving large en-bloc resections, not
necessarily limited by lesion size

Requiring significant additional technical skills and a
longer procedure time

Prolonged learning curve

A higher complication rate compared to standard EMR

ESD: Endoscopic submucosal dissection; EMR: Endoscopic mucosal resection.

remains unclear. In particular, previous prospective long-
term follow-up studies indicated that the gastric cancer
incidence in LGIN ranges around 10% (Table 3). This
low risk of malignant transformation compared to HGIN
may be due to the slowly progressive natural course of
LGIN and supports the follow-up strategy. Our current
knowledge based on initial intervention, not follow-up,
indicates that over 40% of LGIN is diagnosed as adeno-
carcinoma after resection””. This under-diagnosis rate
may be higher than that in previous reports. In addition
to optical advances in endoscopy, we speculated that the
reason for our result was that we used endoscopic sub-
mucosal dissection (ESD), not endoscopic mucosal re-
section (EMR), because an ESD sample has an adequate
tumor-free margin; in other words, it is easier to evaluate
the atypical structures even if there is less nuclear atypia.
Furthermore, we found two cases with submucosal can-
cers that required radical gastrectomy. These facts mean
that even LGIN might not only be a premalignant lesion,
but also a lesion that already contains cancer foci and a
follow-up strategy might miss the chance for endoscopic
therapy. Most LGIN progression to carcinoma, however,
is generally low. Repeated endoscopic examination with
biopsies burdens the patient with physiological, psycho-
logical and financial strains, although few reports discuss
these points. Taken together, we consider that initial
interventional strategy might be one option, even for
LGIN if it is safer with an acceptable range and higher
cost effectiveness.

EMR or ESD

Table 4 lists the merit and demerit of both EMR and
ESD. EMR with a snare allows for a more accurate his-
topathological diagnosis than forceps biopsy because the
lesion can be resected as a large piece. Previous prospec-
tive studies indicate that EMR provides higher diagnostic
accuracy than forceps biopsy and the histopathology
and complications are within expected norms; based on
these studies, EMR is recommended by several reports
for diagnosismmj. EMR is limited, however, in that it
sometimes results in a multiple piecemeal resection. Mul-
tiple piecemeal resection is associated with a specimen
burning effect that interferes with an accurate pathologi-
cal diagnosis. Additionally, a local recurrence may occur,
with a reported incidence of approximately 10%"". The
ESD-related complication rate is relatively low, based on
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Endoscopic findings
suggested neoplasms

Diagnosis by endoscopic biopsy

— .

Indefinite for Non-
intraepithelial LGIN HGIN invasive
neoplasia carcinoma

Re-check Follow up or ER ER

Figure 2 Treatment strategy for gastric non-invasive intraepithelial neo-
plasia diagnosed by endoscopic biopsy as a treatment flowchart (our
opinion). LGIN: Low-grade intraepithelial neoplasia; HGIN: High-grade intraepi-
thelial neoplasia; ER: Endoscopic resection.

a multicenter study of more than 1000 cases with gastric
neoplasm'™’

ESD allows for a more secure resection of larger le-
sions* resulting in a more accurate diagnosis because
the margin of resected sample is larger than that for
EMR. Although ESD requires greater skill, causes more
complications, such as perforation, and has a longer pro-
cedure duration™™ in our recent study, the complication
rate of ESD for gastric intraepithelial neoplasms was 5.4%
for bleeding and 4.3% for perforation and the complete
en bloc tesection rate was 97%". These rates are almost
equivalent to those found in our multicenter study of
more than 1000 cases with gastric neoplasmHOJ, although
the perforation rate was only slightly more frequent than
that reported for EMR. In detail, all patients with perfo-
ration were treated successfully with endoscopic clipping
alone and the serious complication rate was only 0.45%.
Therefore, the indication of ESD for LGIN, which is
considered to be clinically less malignant, is controversial.
Future use of ESD for LGIN requires further validation.

CONCLUSION

Endoscopic forceps biopsy is insufficient for a definitive
diagnosis and therapeutic planning in patients with gas-
tric intraepithelial neoplasia. Endoscopic resection should
be considered as not only definitive treatment but also a
procedure for a precise histological diagnosis for lesions
initially assessed as gastric intraepithelial neoplasia by for-
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ceps biopsy specimens. ESD may be a therapeutic option
for gastric intraepithelial neoplasia for the purpose of to-

tal incisional biopsy. Finally, we have shown the treatment

strategy for gastric non-invasive intraepithelial neoplasia

diagnosed by endoscopic biopsy as a treatment flowchart

(our opinion) (Figure 2). However, we still need to clarify

the issue of evaluating the validity as to whether or not

to

follow-up or ER for LGIN diagnosed by endoscopic

biopsy. A prospective study to clarify this is now planned.
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