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Abstract

AIM: To investigate the macroscopic and clinico-
pathologic features of gastric cancer in patients with
biopsy-suggested high grade intraepithelial neoplasia.

METHODS: Patients with biopsy-confirmed gastric
high grade intraepithelial neoplasia were reviewed
from January 2001 to March 2008. Pathologic sections
were re-evaluated by two senior pathologists.
Patients with an en-b/oc resection of the lesion
within two months after the diagnosis of high grade
intraepithelial neoplasia were enrolled in the study.
Clinical manifestations, endoscopic features, biopsy
and surgical pathology of all patients were collected
and analyzed. The data acquired were subjected to
univariate and multivariate analysis.

RESULTS: Seventy-two superficial gastric lesions with
a pathologic diagnosis of high grade intraepithelial
neoplasia based on biopsy specimens were enrolled.
True high grade intraepithelial neoplasia was finally
proved in 16 lesions and gastric cancer in the rest 56
lesions, most of which (96.4%) were differentiated
carcinomas. The result of univariate analysis indicated

that the size and the presence of marked ulcer plaque
or scar in a superficial lesion were independently
associated with gastric cancer (P < 0.05), when high
grade intraepithelial neoplasia was diagnosed by biopsy
pathology. The results of multivariate analysis revealed
the size greater than 1.5 cm [odds ratio (OR) 18.400,
P < 0.001] and the presence of 5-odd mm ulcer plaque
or scar (OR 10.000, 2 = 0.044) were associated with
gastric cancer. Accordingly, the sensitivity, specificity
and negative predictive value of multivariate analysis
for predicting “true high grade intraepithelial neoplasia”
was 87.5%, 89.3% and 96.2%, respectively.

CONCLUSION: Macroscopic findings are of value
in differentiation between high grade intraepithelial
neoplasia and superficial gastric cancer. This may
simplify patient work-up and save costs for patients
and healthcare system.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

The reported incidence of severe gastric dysplasia
developing into gastric carcinoma varies from 10% to
85% in different studies''”. These studies were mainly
performed in the 1980s™” and 1990s"7, except for a
recent study drawing a significantly different conclusion
compared with the other studies'™. Although these
studies contributed to the current understanding of
gastric cancet, their results were obtained mainly through
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long-term follow-up and re-biopsy. In clinical practice
and in our experience, a pathologic diagnosis based on
biopsy samples may be inadequate in evaluating the
severity of lesions. Besides site and quantity, biopsy
bias is inevitably associated with the activity of tissue
inflammation and regeneration. For instance, it is well
recognized that a biopsy sample containing glandular
distortion and atypia on an apparent inflammatory
background always leads to a diagnosis of regeneration
rather than a diagnosis of neoplasia.

A two-stage evaluation system of intraepithelial
neoplasia (IEN) was introduced to gastrointestinal tumors
by International Authority for Research on Cancer (IARC)
in 2000 to replace the term “dysplasia”[()]. Few relevant
studies have been published since then. Our preliminary
study on the association between gastric HGIEN and
invasive cancer has drawn promising results"”. Further
researches will enhance the clinical understanding of
precancerous lesions and help distinguish HGIEN from
invasive cancer under routine conventional endoscope,
without the aid of complex methodologies like magnifying
endoscopy or narrow-band imaging, This would improve
the work-up of such patients, potentially saving costs for
healthcare system and patients. In the present study, we
analyzed the macroscopic and clinicopathologic features
of superficial neoplastic lesions in an attempt to identify
the macroscopic features independently associated with
the presence of cancer.

MATERIALS AND METHODS

Patients

One hundred and four lesions in 103 consecutive
patients were pathologically diagnosed as HGIEN
of gastric mucosa based on biopsy samples obtained
by EGD procedures in Shanghai Ruijin Hospital
from January 2001 to March 2008. The charts,
EGD reports and histologic sections were reviewed.
Histopathologically, suspected stromal invasion was
identified in 4 lesions. Endoscopically, lesions with an
appearance strongly suggestive of advanced gastric
cancer (l.e. Borrmann-type gastric cancer) were found
in 21 patients, including fungating type in 1 patient,
ulcerated in 7 and infiltrative ulcerated in 13 patients.
These patients, excluded from the study, were later
proved to have advanced gastric cancer. Seventy-nine
superficial lesions were confirmed in 78 patients. Of
these 78 patients, 6 refused interventional treatment
while the remaining one was not a candidate for
resection because of severe co-morbidities and poor
overall condition. Seventy-one patients (59 males, 12
females, range 35-82 years, and a mean age of 60.5 + 9.9
years) with 72 superficial neoplastic lesions were finally
enrolled in the present study.

All patients gave their written consent to undergo
endoscopic or surgical resection with the knowledge that
the lesion may not be carcinomatous or infiltrative and
the widely recognized guideline in treating GI neoplastic
lesions with a biopsy diagnosis of HGIEN was not well
established. Patients for endoscopic treatment were well

informed about possibilities of incomplete resection,
tumor recurrence, hemorrhage and other complications
beforehand.

Endoscopy

EGD procedures were carried out on each patient prior
to resection using either EG 410HR or EG 590WR video
endoscope (Fujinon, Saitama, Japan). Characteristics of the
lesion, including its location, size, contour, and ulceration
if present, as well as changes in mucosal rugae and
endoscopic type, were documented. If an ulcer or ulcer
scar was noted, descriptive terms and an estimation of the
size of ulcer plague or scar was obtained. Lesions were
classified according to the Paris endoscopic classification
of superficial neoplastic lesions'". “Superficial” lesions
are defined when endoscopic appearance suggests either
a small cancer or a noninvasive neoplastic lesion!"".
Recognition of superficial gastric lesions was also based
on our experience in the endoscopic diagnosis of early
gastric cancer. Biopsy was obtained and all patients were

diagnosed as HGIEN based on biopsy samples.

Treatment

Abdominal US and enhanced CT scan were performed
and distant metastasis was ruled out in all patients. All
patients received en-bloc resection within two months after
the initial diagnosis of HGIEN. Surgery was preferentially
carried out given its advantage in curative resection
irrespective of tumor size and invasion depth. Endoscopic
resection was strictly limited to type O- I or 0-1l a lesions
with fine deformability and no ulceration. Lesions less
than 15 mm in size were subjected to EMR using a
strip biopsy method"? and otherwise to endoscopic

submucosal dissection (ESD) using the insulated-tip
knife"”.

Pathologic diagnosis

The diagnosis of HGIEN was confirmed by two senior
pathologists (Y-B. Z & Q. W). The IARC diagnostic
criterion for HGIEN was app]iedm, in which HGIEN is
characterized by increasing architectural distortion with
glandular crowding and prominent cellular atypia. An
increased proliferative activity was present throughout
the epithelium where no stromal invasion occurred.
A lesion suspected of stromal invasion was ruled out
of this series. Standardized sectioning of the resected
specimen was carried out according to the guideline
by ]GCAM. Photograph of the specimen was taken
before sectioning and a schematic map of sectioning
was drawn. “True HGIEN” was diagnosed when each
section of the en-bloc resected specimen met the criteria
of HGIEN. Gastric carcinoma is diagnosed when the
tumor invades to the lamina propria'”’.

Statistical analysis

Endoscopic and clinicopathologic vatiables that might be
predictive of gastric cancer were analyzed, including age,
sex, history of melena or weight loss, time frame between
the diagnosis of HGIEN and resection, endoscopic
type (0-1/0-Ta, 0-Tc, 0-TTa + Tc/0-Tc + Ta, 0-
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Table 1 Indications for EGD in 71 patients with biopsy-

proven HGIEN of gastric mucosa

Indications for endoscopy Patients (1)

Abdominal pain 39'
Abdominal discomfort 10°
Abdominal distension

Melena

Asymptomatic physical check-up

7
6
Retroxyphoid pain 6
2
Anemia 1

'Four patients also complained of melena and another patient complained
of weight loss; *One patient also complained of weight loss.

Mc + IM/0-IT; mixed type), exact lesion size, location,
mucosal rugae changes and presence of marked ulcer
plaque or ulcer scar on the lesion. Continuous variables
(age, time frame, exact lesion size) were compared using
group £ test when the variables were normally distributed
and Wilcoxon test when a normal distribution was not
observed. Categorical variables [sex, history of melena
or weight loss, endoscopic type (0- I /0-1a, 0-Ilc, 0-Ma
+ Mc/0-Tc + Ta, 0-TMc + T/0-II; mixed type), lesion
size with a cut-off value of 1.5 cm, location, mucosal ruga
changes and presence of marked ulcer plaque or ulcer
scar] were compared using Xz test or continuity-adjusted
x” test. Multiple logistic regression analysis was used to
identify the factors independently associated with gastric
cancer. P < 0.05 was considered statistically significant.
All analyses were performed using the SAS software (SAS
Institute, Cary, NC, USA).

RESULTS

Clinical manifestation

Of the 71 patients, 69 were presented with symptoms
while the other 2 were asymptomatic. The time of
symptoms ranged 1 wk-11 years. The indications for
EGD are presented in Table 1.

Endoscopy and final diagnosis

Of the 71 patients, 69 were proved to have isolated
HGIEN lesions in the stomach, one was found to have
two biopsy-proven HGIEN lesions both in antrum and
in fundus, and the other one was found to have gastric
polyposis involving antrum and corpus. Of the 72
lesions, 28 were located in antrum, 20 in angularis, 10 in
corpus, 1 in fundus and 11 in cardia. Antrum, angularis
and corpus were involved in another 2 lesions.

All patients received either surgical or endoscopic
resection within two months of initial diagnosis. The
time frame between initial diagnosis of HGIEN and
resection was 19.2 £ 11.8 d. Open gastrectomy and
laparoscopic-assisted gastrectomy were performed on
53 and 14 patients, respectively. Three patients received
EMR and one received ESD. All surgical and endoscopic
resections were proved curative with horizontal and
vertical RO margins.

Of the 72 lesions, 16 (22.2%) were pathologically
confirmed as true HGIEN of gastric mucosa, 51 (70.8%)

Figure 1 A case of true HGIEN of gastric mucosa. A: Endoscopic view of a
sessile polypoid lesion (types 0- I ) in the greater curvature of gastric corpus.
The lesion is approximately 1.2 ¢cm in size with a smooth contour. Biopsy
pathology indicated high grade intraepithelial neoplasia; B: Low-power view
of the en-bloc resected specimen, showing negative vertical and horizontal
margins (HE staining, x 25); C: High-power view shows prominent cellular
atypia and increased proliferative activity without stromal invasion, indicating
high grade intraepithelial neoplasia (HE staining, x 200).

were early gastric cancer and 5 (6.9%) were advanced
gastric cancer. Among the early gastric cancer, 34 were
intramucosal and 17 were submucosal cancer.. Advanced
gastric cancer in the 5 cases invaded the superficial layer
of muscularis propria. Differentiated adenocarcinoma
was found in 54/56 lesions (96.4%) while undifferentiated
adenocarcinoma was found in 2/56 lesions (3.6%). A case
of true HGIEN of gastric mucosa is presented in Figure 1.

Differentiation of “true HGIEN” and gastric cancer

All lesions were divided into “true HGIEN” group (z
= 16) and gastric cancer group (#z = 50), according to
their final diagnosis. A comparison of endoscopic and
clinicopathological parameters of the two groups is
shown in Table 2.

Twenty-three patients previously underwent EGD
procedure within past 2 years. Of the 23 patients, one
had normal EGD and 22 were identified to have 23
lesions. Targeted biopsy revealed high grade intraepithelial
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Parameter True HGIEN  Gastric P value Variable Odds ratio (95% CI) P value
e 18) (ne56) Age (y1) - 76
Gender (male) - 0.328
Age (yr) 60675 605+104 0.987 Endoscopic findings
Male sex 11 (91.7) 49 (87.5) 0.163 0-Tlc + I /0-T _ 0.548
History of melena or weight loss 2 (12.5) 10 (17.9) 0.899 Mixed type’ _ 0.947
History of previous target biopsy 6 (37.5) 17 (30.4) 0.589 Lesieon sz S5 @m 18.400 (3.364-100.653) <0.001"
Time frame (d) 197+11.8 19.0+119 0955 Mucosal ruga changes _ 0.685
WAEETIZETe (708 Marked ulcer plaque’ 10.000 (1.062-94.111) 0.044'
0-1/0-Tla 4 (25.0) 9 (16.1) 0.652 e Gltems meT
0-Tc 9 (56.2) 26 (46.4) 0.488
0-Ta+ Ic/Ilc+ Ia 3 (18.8) 13 (23.2) 0.970 1p < 0,05, multivle losisti . lvsis: 2 ) )
0-Tlc + I /0-TI 0(0) 8 (143) 0.249 .05, ple logistic regression analysis; “The 'mlxed tyPe 11;1c1uded
Mixed type" 3 (18.8) 19 (33.9) 0393 0-Is+ IIc, 0-a + IIc, 0-TIc + TTa and FJ— H-C + III in this series; "One or
Details of endoscopic findings several ulcer plaques/scars at least 5 mm in size.
Lesion size (cm) 1.2+04 26+21 <0.001°

>1.5cm 2 (12.5) 46 (82.1)  <0.001°
Location (distal stomach) 10 (62.5) 38 (67.8) 0.688
Mucosal ruga changes 0(0) 5(8.9) 0.496
Marked ulcer plaque’ or ulcer scar 1 (6.2) 34 (60.7)  <0.0017

'The mixed type included 0- I s + Ilc, 0-la + Ilc, 0-Tlc + laand 0-Tc +
I in this series; *P < 0.05, Wilcoxon test for continuous variables without
a normal distribution and XZ test for categorical variables; *One or several
ulcer plaques/scars at least 5 mm in size.

neoplasia in 17 cases, low-grade intraepithelial neoplasia
in 2 and no neoplasia in 4 cases, respectively. Six out of
the 23 lesions wete finally proved to be true HGIEN of
gastric mucosa.

Since endoscopy is an essential method in the diagnosis
of gastrointestinal neoplasm and endoscopic appearance
of a lesion plays an important role in predicting its
characteristics and its invasion depth or metastasis'”,
macroscopic findings under conventional endoscopy were
analyzed in this study, including macroscopic type, lesion
size, location, mucosal ruga changes (e.g. convergence,
tapering, abruption, e#) and presence of ulcer plaque
or ulcer scar, all of which are easily accessible in daily
practices. Location was categorized as proximal (body,
cardia and fundus of stomach) or distal (antrum and
angularis). Presence of marked ulcer plaque/ulcer scar
was defined as one or several ulcer plaques/ulcer scars at
least 5 mm in size noted on the lesion.

The results of univariate analysis indicate that gastric
cancetr was associated with the size of lesion and the
presence of marked ulcer plaque or ulcer scar (P < 0.05).
Abruption of mucosal rugae was noted around 5 lesions,
all of which were proved to be gastric cancer, so did the 8
lesions presenting with an ulcerated type (0-II ¢ + III or 0-
Il). However, no statistical significance was identified in
these parameters.

Multivariate analysis revealed that a lesion larger
than 1.5 in size (OR 18.400, 95% CI 3.364-100.653, P
< 0.001) and the presence of marked ulcer plaque or
ulcer scar (OR 10.000, 95% CI 1.062-94.111, P = 0.044)
were associated with gastric cancer (Table 3). The value
of ulcer plaque in the diagnosis of invasive cancer is
demonstrated in Figure 2.

A macroscopic criterion for true HGIEN of gastric

mucosa was accordingly proposed as a lesion < 1.5
cm in size, and absence of 5-odd mm ulcer plaque or
ulcer scar on the premise that HGIEN was suggested
by biopsy pathology. A total 20 lesions in this series met
the above criteria, of which, 14 were finally proved to be
“true HGIEN” of gastric mucosa, and 6 were proved to
be intramucosal gastric cancer. The sensitivity, specificity
and negative predictive value of multivariate analysis for
predicting “true HGIEN” was 87.5%, 89.3% and 96.2%,
respectively.

DISCUSSION

Dysplasia is now replaced by IEN to indicate
intraepithelial neoplastic changes with the absence
of stromal invasion. It was reported that 0%-23% of
mild dysplasia might progress to invasive cancer while
the incidence of severe dysplasia is estimated to be
70%-85% in Western studies' "' and 10% in Japanese
reports"™. Most of these studies focusing on long-term
follow-up results had a limited number of patients
enrolled. Furthermore, the initial patient status is usually
decided by endoscopy, which may fall into the pit of
underestimation caused by inevitable biopsy bias.

China is an East Asian country with a high risk of
gastric cancer”. The incidence of age-adjusted gas-
tric cancer in males and females was 46.5 and 21.0 per
100000 in Shanghai, China in 1996"". The number
decreased to 27.4 and 14.0 per 100000 in 2002 and
2004, still significantly higher than that in most Western
countries and ]apanm}. The number of gastric cancer
patients per year in the authors” institution, however,
has increased significantly in recent years with a total
of 2355 cases of surgically proved gastric cancer from
January 2001 to March 2008"”. In addition, intestinal-
type gastric carcinoma, a consequence of HGIEN if
left untreated™, is found more common in high risk
areas than in low risk areas of gastric cancer. In this
study, all patients received curative resection at a mean
interval of 19 d between the diagnosis of HGIEN and
resection, and invasive carcinoma was found in up to
77.8% lesions. It was reported, however, that the time
frame between initial diagnosis of severe dysplasia
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Figure 2 Presence of ulcer plaque is associated with gastric cancer. A: Retroflex view of a flat depressed lesion in the lesser curvature of cardia. The lesion is
presented with a reddish area approximately 1.4 cm in size, scattered with irregular ulcer plaque; B: Forward view of the same lesion. The ulcer plaque can be clearly
observed with a size larger than 5 mm (arrows); C: Low-power view of biopsy specimen shows irregular tubules with increased branching and architectural distortion.
Prominent cellular atypia can be noted, indicating high grade intraepithelial neoplasia (HE staining, x 100); D: The entire lesion was removed by surgery which showed
tumor invasion into lamina propria and partly the muscularis mucosae (HE staining, x 100). The final diagnosis was a type 0- II ¢ well-differentiated adenocarcinoma

with muscularis mucosae invasion, T1 NO MO.

and identification of gastric cancer, was between four
and twenty-three months on averageiz""g’m. It implys
that most gastric lesions diagnosed as HGIEN (severe
dysplasia) are underestimated and a lot biopsy-proven
“HGIEN” lesions actually are gastric cancer in the
meantime. The process of HGIEN advancing to gastric
cancer may not be what meets the eye through repeated
biopsy.

Although the diagnosis of HGIEN was carefully
considered in the study to rule out possible invasion
in biopsy samples, it was almost inevitable to get rid
of biopsy bias. Multiple causes lead to biased biopsy
sampling, including missed target and inadequate tissue
amount. Active inflammation of the tissue sample may
conceal neoplastic architectural distortion and lead to
false negative results. Short-course (2 wk) proton pump
inhibitor treatment is suggested for such condition
and re-biopsy should be performed. A combination of
well-differentiated cancer tissue and absent muscularis
mucosa is a typical case in a biopsy sample leading to a
diagnosis of HGIEN. The reason why there were not so
many well-differentiated adenocarcinomas in this series
is probably due to the fact that gastric cancer tends to
be less differentiated as it penetrates into deeper lzlyerlZZJ
It was reported that as high as 11% of biopsy-proven
differentiated early gastric cancer turns out to be undif-
ferentiated at surgerymj. Cryptal dysplasia is another
case in which atypia originates from deeper portion

of the mucosa and penetrates downward; the epithe-
lium is sometimes spared with little trace of IENPY
In this series, only 3.6% of the lesions were proved to
be undifferentiated gastric cancer, indicating that this
histological type is unlikely to present in biopsy-proven
HGIEN.

Macroscopically, superficial changes or markedly
ulcerated appearance can be found in a lesion diagnosed
as HGIEN by biopsy. However, all “true HGIEN”
lesions in this series were less than 20 mm in size while
87.5% of which were less than 15 mm in size. To draw
a definite line between HGIEN and gastric cancer is
almost unworkable under endoscope, yet a marked
lesion suggestive of Borrmann-type gastric cancer
always turns out to be invasive cancer”!. We hereby
propose a macroscopic criterion for true HGIEN which
can better differentiate true HGIEN from superficial
gastric cancer. The criterion involves endoscopic and
biopsy parameters easy to be measured in daily practices
with conventional endoscope and without the aid of
complicated techniques. The relatively low predictive
value (70%) for true HGIEN is primarily attributed to
the overlapping macroscopic feature of HGIEN and
early gastric cancer, both of which can be small and
inconspicuous, yet the former seems much unlikely to
be a large one. Since HGIEN is a precancerous change
without stromal invasion or lymph node metastasis,
endoscopic en-bloc resection, both preserving gastric
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function and improving quality of life of patients, is
considered sufficient and curative.

The authors hold that an ulcerated lesion with biopsy-
proved HGIEN should always turn out to be invasive
cancer, which is supported by the theory of ulcerated
early gastric cancer progression proposed by Kyoichi™, in
which the Hauser’s cancer is considered a sporadic case.
In this series, although the comparison of ulcerated type
between the groups did not reach a level of statistical
significance, all the patients (8/8) were proved to have
invasive cancer. The lack of significance could be
attributed to inadequate population size. Same explanation
also goes to the issue of mucosal ruga changes, which has
been recognized as signs indicating submucosal tumor
invasion™*. Experienced pathologists are warranted
in making the proper diagnosis of HGIEN without
confusion of regenerative changes associated with erosion
or healing ulcer or cases suggestive of gastric cancer with
inadequate tissue.

In conclusion, a superficial gastric lesion diagnosed
as HGIEN by biopsy is most likely to be an eatly gastric
cancer at the time of diagnosis. Lesions greater than
1.5 cm in size and presence of 5-odd mm ulcer plaque
or ulcer scar are independently associated with invasive
cancet, especially differentiated gastric catcinoma in such a
setting, Combining endoscopic characteristics with biopsy
results could greatly enhance the diagnostic accuracy of
supetficial gastric neoplastic lesions, thus reducing the risk
of unnecessary gastrectomy, simplifying patient work-
up and improving the quality of life of patients. Further
investigations are, however, necessary to validate these
contentions and to clarify the impact of repeated biopsy
on the diagnosis of true HGIEN lesions.

COMMENTS

Background

Intraepithelial neoplasia has been proposed by the WHO to replace dysplasia
in gastrointestinal epithelial neoplastic changes. However, differential diagnosis
between high grade intraepithelial neoplasia and invasive cancer is still
confusing when the diagnosis is based on biopsy pathology.

Research frontiers

Both intraepithelial neoplasia and early gastric cancer can be presented as
superficial lesions. Conventional endoscopy provides direct observation of the
lesion, yet the appearance of intraepithelial neoplasia and early gastric cancer
resembles each other. It is unhelpful to macroscopically differentiate intraepithelial
neoplasia from early cancer. Biopsy pathology may also fail to differentiate
intraepithelial neoplasia from early cancer. This study focused on the macroscopic
features of gastric lesions with a biopsy diagnosis of high grade intraepithelial
neoplasia, suggesting that certain macroscopic features can help for better
differentiation.

Innovations and breakthroughs

Conventional endoscopy observation has not been considered to play a role
in differential diagnosis between intraepithelial neoplasia and early cancer.
Likewise, gastric pit pattern observation either by magnifying endoscopy or by
NBI lacks the accuracy to better characterize the lesion. Our study suggested
that under typical conditions conventional endoscopy would be capable of
differentiating between high grade intraepithelial neoplasia and gastric cancer.
Applications

The results of this study enhance the value of routine conventional endoscopy
in the diagnosis of clinically confusing conditions. It could simplify the work-up
of patients with a biopsy diagnosis of high grade intraepithelial neoplasia and
save costs for patients and healthcare system.

Terminology

Intraepithelial neoplasia means to replace dysplasia for precancerous status
with cellular and structural atypia. High grade intraepithelial neoplasia denotes
increasing architectural distortion with prominent cell atypia without invasion to
lamina propria.

Peer review

The authors investigated the macroscopic features of gastric superficial lesions
with a biopsy diagnosis of high grade intraepithelial neoplasia and compared
endoscopic findings with surgical results. It revealed that a lesion > 1.5 cm in
size and the presence of ulcer/scar are associated with invasive cancer. The
results are of interest and value for better patient work-up.
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