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Diagnostic p53 Expression in Gastric Endoscopic Mucosal

Resection

Endoscopic mucosal resection (EMR) has been standardized for the treatment
of intestinal type of inframucosal gastric carcinomas, and careful histological
examination of the resected specimen is important for further treatment. To
evaluate the diagnostic utility of p53 expression in gastric EMR samples, using
immunchistochemical staining, we examined 24 gastric carcinomas (22 intestinal
types and two diffuse types) and 20 adenomas removed by EMR. Intestinal
type of adenocarcinomas revealed strong p53 expression in 13 cases (59%),
weak in four cases (18%), and negative in five cases (23%). Resection margins
of 11 carcinomas were involved in the carcinoma cells, which showed the same
p53 expression pattern with main carcinoma cells. Squeezed carcinoma cells,
remaining in resection margins, were definitely identified by strong p53 expres-
sion in seven cases of which the main tumor strongly expressed p53. Micro-
scopic in situ carcinoma could be easily detected in p53 immunostaining. Multi-
focal involvement and submucosal invasion of carcinomas could be demarcated
easily and definitely by strong p53 expression of carcinoma cells. All adenomas
showed diffuse weak p53 expression. The difference of p53 expression (p<
0.001) could be used as a differential diagnosis between adenomas and car-
cinomas. According to these results, we propose that for careful histological
examination in hospital diagnosis, both histological evaluation and p53 immuno-
staining are important diagnostic parameters in EMR samples of the intestinal
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INTRODUCTION

Endoscopic mucosal resection (EMR) has been stan-
datdized for the treatment of intestinal type intramucosal
adenocarcinoma of a supetficial elevated lesion (diameter
<2 cm) and a supetficial depressed lesion (diameter <1
cm) without any ulcer or scar inside (1-4). Careful histol-
ogical examination of the resected specimen is impottant
in repeat EMR, laser therapy, and surgical gastrectomy
in case of incomplete resection. In EMR specimen of the
stomach, however, pathologic diagnosis of carcinoma is
occasionally difficule because of the following: (a) Intes-
tinal type of eatly carcinomas is frequently associated
with adjacent mucosal changes (dysplasia, adenoma, or
regenerative changes). (b) In cases of mictroscopic in situ
catcinomas, chances of skipping over the lesion inctease.
(c) Due to the squeezed carcinoma cells by cauterization,
it is also not easy to determine the involvement of resec-
tion margins by the cancer cells. (d) Microscopic stromal
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invasion is not easy to distinguish from pseudoinvasion.
Therefore, the definite pathologic diagnosis of these eatly
gastric cancers (EGCs) in EMR samples needs a diagnos-
tic marker for carcinoma cells, which represents morphol-
ogical and genetic changes.

Compared to other oncogenes ot tumor supptessor
genes found, only p53 tumot supptessot gene shows that
gene mutation produces increased protein exptession,
which can be detected by immunohistochemical staining.
Mutant and wild-type p53 proteins are found in oligo-
meric protein complexes in genetically altered cancer cells
(5, 6). The stability of mutant p53 proteins is much
greater than that of wild-type p53 proteins. Wild-type
P53 protein has a half-life in cells of only 20 min (7),
whereas all mutant p53 alleles produce proteins with
half-lives of hours. This results in much higher concentra-
tions of p53 proteins in tumor tissue (8).

Although heterogeneous p53 expression was present,
a previous study demonstrated that the pattern of intra-
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tumoral p53 mutation and exptession was the same in
ovet 80% of intestinal type of advanced gastric cancer
(AGC) (9). Mutation of p53 gene was found in less than
5% of precancerous lesions but detected in over 40 to
50% of catcinomas (10). These genetic changes were
manifested by either weak p53 expression in precancerous
lesions or strong p53 expression in over 50% of intestinal
type of gastric carcinomas (10, 11). On the other hand,
intratumoral expression of p53 mediators such as p21
and bcl2 showed no correlation between motphological
changes and protein expression in gasttic neoplasm (10).
These results suggest that intestinal type of small or
microscopic eatly carcinomas might have the same p53
gene mutation, which is manifested as the same pattern
of p53 expression in immunohistochemical staining.
Therefore, to evaluate the diagnostic udlity of p53 ex-
pression in gastric EMR samples, using immunohistoche-
mical staining, we examined 24 gastric carcinomas and
20 adenomas temoved by EMR.

MATERIALS AND METHODS

Twenty-four eatly gastric carcinomas, which were te-
sected by EMR from 1995 to 1998 at Dankook Univer-
sity Hospital, were examined. Eatly gastric carcinomas
included 22 intestinal types and two diffuse types of cat-
cinomas and were less than 2 cm in size. Tumor infiltra-
tion was in mucosa (18 cases), ot in submucosa (two
cases), ot in situ (four cases). Synchronous presence of
adenoma was noted in seven of 22 patients. Positive
resection margin was found in 11 cases at the first EMR.
Atrophic gastritis and intestinal metaplasia were present,
adjacent to both type of all carcinomas. For the com-
parative analysis, 20 tubular adenomas resected by EMR
were examined. These included low-grade (mild and
moderate dysplasia, 12 cases) and high-grade dysplasia
(severe dysplasia, eight cases). All had a single lesion and
less than 1 cm in size.

The first 4 ym wete stained by Hematoxylin-Eosin and
the next section was immunostained. Deep and lateral
margins were matked by black ink. Histological evalua-
tion with H&E staining was petformed first and cot-
relation with immunostaining followed. Notmal mucosa
adjacent main lesions was used as a negative control.

The immunopetoxidase method, using the avidin-bio-
tinylated hotseradish peroxidase complex (Dako LSAB
kit, Los Angeles, CA, U.S.A.), was carried out with for-
malin-fixed paraffin-embedded tissue sections. The micto-
wave antigen tettieval procedure in 0.01 M sodium cit-
rate buffer (pH 6.0) was performed. Anti-p53 monoclo-
nal antibody (mab) (DO-7, Novocastra, Inc, Manhasset,
NY, US.A.), which detected both wild and mutant p53
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recognizes a amino-terminal residues 19-26 of p53 pro-
tein. Staining was done by immersing slides in diamino-
benzidine as chromogen and was counterstained in hema-
toxylin. Positive tumor cells wete quantified twice, ex-
pressed as intensity and proportion of the positive tumor
cells, and assigned to one of four categories: —, negative;
+, weak and focal (<50%) or diffuse (>50%); ++, mod-
erate and focal or diffuse; +++, strong and diffuse.

A colonic cancers which confirmed the presence of p53
mutation with a high level of nuclear p53 immunoteac-
tivity, was used as a positive control for this protein
(++4). A negative control was processed with each slide,
excluding the primaty antibody but including all other
steps in the procedure. The difference of p53 exptession
between intestinal type of carcinomas and adenomas was
analyzed by Fishet’s exact test. Statistical significance was

defined as p<<0.001.

RESULT

Intestinal type of adenocarcinomas revealed strong p53
expression in 13 cases (59%), weak in four cases (18%),
and negative in five cases (23%) (Table 1). Two diffuse

Table 1. p53 Expression in early gastric cancers resected by
EMR

Histologic P53 expression

Gross type Ca TA Cain RM AV
EGC (IS) [ it -
EGC (SM) | et et +
EGC (M) | et + et +
EGC (M) | et et +
EGC (M) | et et +
EGC (M) I it -
EGC (M) | et et +
EGC (M) I it -
EGC (IS) I o + -
EGC (M) | et et +
EGC (M) | et + et +
EGC (IS) [ it -
EGC (IS) I o + -
EGC (M) I ++ -
EGC (M) I ++ + -
EGC (SV) |

EGC (M) | -
EGC (M) | - -
EGC (M) I - + - +
EGC (M) | - -
EGC (M) I - + - +
EGC (M) | - - +
EGC (M) D - -
EGC (M) D + +

EGC, early gastric carcinoma; M, mucosa; SM, submucosa; IS,
in situ; |, intestinal type; D, diffuse type; Ca, carcinoma; TA, con-
current tubular adenoma; RM+, positive involvement of resection
margin
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types of catcinomas showed negative or weak p533 ex-
ptession (Table 1). Compared to the intestinal type of
catcinomas, p53 exptession in all 27 tubular adenomas
was diffusely weak both in concurrent adenomas (seven
cases) and in adenomas resected by EMR (20 cases) (p<
0.001) (Table 2, Fig. 1AB). Thete was no difference in
P33 expression according to grade of dysplasia. A few
cells, showing strong p53 expression, were scattered in
a few adenomas. Adjacent atrophic gastritis and intestinal
metaplasia also showed weak p53 expression, mainly in
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Table 2. Comparison of p53 expression between intestinal
type of carcinomas and adenomas

P53 expression+ Carcinoma (1) Tubular adenoma

_ 5 0
ot 4 27
+++ 13 0
Total 22 27

* Cases of both concurrent adenomas (7) and adenomas
resected by EMR (20); |, intestinal type

Fig. 1. A) p53 expression was diffusely weak in adenomatous epithelial cells compared to adjacent normal mucosa (ABC staining,
x40). B) Intestinal type of early gastric carcinoma revealed diffuse and strong p53 expression, which was delineated from adjacent
normal mucosa (ABC staining, % 100). C-D) In situ carcinoma could be detected easily by strong p53 expression in a few carcinoma
glands (ABC and H&E staining, x10 and x400). E-F) In the intestinal type of early gastric carcinoma, strong p53 expression
in the multiple main carcinomas was the same as in the carcinoma cells involving resection margins (arrow, F) (ABC and H&E

staining, X4 and x400).
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the regenerative region. Microscopic in situ catcinoma,
which showed strong p33 exptession could be easily
detected in p53 immunostaining (Fig. 1CD). Resection
margins of 11 cases wete involved in the carcinoma cells,
which showed the same pattern of p53 expression with
the main carcinoma cells (Table 1). Although carcinoma
cells were squeezed by cautetization, they remained in
the resection margins which were definitely identified by
strong p53 exptession in seven cases. The main tumor
of those cases also exptressed p33 strongly (Fig. 1E-G).
Muldifocal involvernent and submucosal invasion of cat-
cinomas could be demarcated easily and definitely by
strong p33 expression of carcinoma cells.

DISCUSSION

The inactivation of p53 gene is considered to play a
role in the early stage of gastric carcinogenesis, especially
in intestinal type of gastric carcinoma (10-13). Mutation
of p53 gene has been reported in less than 5% of pre-
cancerous lesions (adenoma or dysplasia) but detected in
40-60% of intestinal type of advanced gastric carcinomas
as well as in 20% of early gastric carcinomas (10-12).
Stability of mutant p53 proteins results in much higher
concentrations of p53 proteins in tumor tissue, which can
be detected by immunostaining (5, 6). Our previous data
showed that the p53 mutation occurred in the process
of transformation from adenoma to intestinal type catci-
noma duting gastric carcinogenesis. We proposed that
strong pd3 expression in intestinal type of carcinomas
could be used as a differential diagnosis between adeno-
ma ot dysplasia and eatly carcinoma (10).

The study not only supported but also extended the
diagnostic meaning of p53 exptression in gastric EMR
samples because of the following: (a) It is technically less
cumbersome and mote widely available than genetic
assays, and immunostaining of the p33 protein provides
an oppottunity to correlate specific morphological and
genetic changes in over 50% of intestinal types of gastric
catcinomas. (b) The trend for adenoma, dysplasia or
regenerative cells to express p33 weakly (8-10, 14), and
for in situ or early carcinomas to express p53 strongly,
suggests that p53 immunostaining can be a useful diag-
nostic matker for differential diagnosis between precan-
cerous lesions (adenoma ot dysplasia or regnerative aty-
pia) and eatly carcinomas. (¢) The data highlight the
hypothesis that intratumoral p53 gene mutations in
intestinal type of small and eatly gastric carcinomas are
the same because the clonal heterogeneity of catcinoma
cells has stll not progressed, compated to large and
advanced cancers (9, 15, 16). Thetefore, catcinoma cells
separated from the main mass have the same pattern of
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P53 gene mutation, which is manifested by the same
pattetn of p53 expression. EMR is an indication of only
intestinal type of small intramucosal gastric carcinoma.
Catcinoma cells spreading to either resection matgins or
sttoma can be detected cleatly by the same pattern of
p33 expression.

The data, however, raises the question as to whether
only one positive p53 immunostaining treptesents the
catcinoma change and is if the best marker for gastric
cancer. In our previous teport, we examined p33 and its
mediators, p21 and bcl2, in precancerous lesions and
catcinomas of the stomach, using immunostaining and
molecular methods. Exptession of p53 showed histol-
ogical cortelation between carcinoma changes and protein
expression in over 50% of intestinal type carcinomas, but
its mediators had no cotrelation (10). Therefore, we think
that a single evaluation of p33 exptession can reptesent
carcinoma changes in intestinal type of gastric carcinomas
strongly expressing p53.

Immunohistochemistry of p53 also has some disadvan-
tages (9, 17): (&) All p53 gene mutations do not appear
as p33 overexptession by immunohistochemistty; non-
sense mutation of p53 gene does not produce expressions
of p53 protein. The reason for this is stll unclear and
may considered as hiding an epitope by shortening and
structural disconformation of mutant protein (8, 9). In
this data, 23% of intestinal types of carcinoma and one
diffuse type showed no p53 exptession. (b) The interpre-
tation of weak exptession of p53, admixed with catcino-
ma cells strongly expressing p33, is in dilemma because
these cases either have p53 mutation ot not. In this study
as well as in other studies (8-10), 20% of intestinal types
of gastric carcinomas showed weak protein expression.
That is, without genetic study, weak p53 expression does
not teflect the presence of p53 gene mutation in these
carcinomas and therefore can not be used as a diagnostic
market.

Obviously, both immunohistochemical and genetic
evaluation of p33 are ideal approaches to determine cat-
cinoma changes. However, immunochistochemistry of p33
protein provides an effective and convenient means to
determine catcinoma changes in intestinal type of gasttic
cancers, which are removed by EMR and express p33
strongly. Therefore, we propose, for the careful histol-
ogical examination in hospital diagnosis, both histological
evaluation and p53 immunostaining are important diag-
nostic parameters in EMR samples of the intestinal type
of gastric carcinomas.
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