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EPITHELIAL TUMORS
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Mohamed Fawzy and Amal Abdel-Hafez

From
Pathology Department,
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ABSTRACT

Stroml changes may play an im-
portant role in progression, invasion
and prognosis of colorectal tumors.
Biopsy specimens of colorectal tu-
mors were evaluated for stromal char-
acterizations. Section stained with
Haematoxyline and eosin (H&E) were
examined as regard the presence of
tumor infiltrating lymphocytes (TILs)
and tumor associated eosinophilic in-
filtrate (TE). The number of TILs were
larger in earliest stages of colorectal
cancers and decreased with the pres-
ence of metastasis. The prognosis of
carcinomas was better for those with
higher eosinophilic infiltration.

Expression of gelatinaseA type of
Matrix Metalloproteinases (MMP2)
was assessed histochemically in both
adenomas and carcinomas. Cytoplas-
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mic expression of MMP-2 is signifi-
cantly high in colorectal carcinomas
(56%) compared to adenomas
(20%).{ p=0.006}. A positive relation-
ship between MMP-2 expression and
tumor grade, Dukes' stage and nodal
status was reported.. The staining in-
tensity of MMP-2 in adenomas was
either moderate (50%) or weak
(50%). On the other hand, 28.6% of
carcinomas were strongly stained,
39.3% were moderately stained and
32.1% were weakly stained.

INTRODUCTION

In Egypt, colorectal cancer consti-
tutes about 6.1 % of all malignant tu-
mors (1). While the neoplastic cells
have been always in the center of
interest in cancer research, recently
more attention have been paid to the
lumor stroma which is known to play
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an important role in tumor progression
(2). The ECM provides not only a
structural framework for the tumor but
also plays an important regulatory
role in cell proliferation, apoptosis, mi-
gration and differentiation (3). Matrix
metalloproteinases (MMPs) are a
group of enzymes thought to be re-
sponsible for both normal connective
tissue matrix remodeling and acceler-
ated breakdown associated with neo-
plasm development (4),

Invasion occurs within a tu-
mor-host microenvironment where
stroma and tumor cells exchange en-
zymes and cytokines that modify the
local extracellular matrix, stimulate
migration, and promote proliferation
and survival ().

The presence of inflammatory infil-
trate in the interface between the tu-
mor and the neighboring tissue made
up of eosinophils, plasma cells, and
lymphocytes indicate a better progno-
sis for some of colorectal tumors (6).
However, Fisher et al. (7) in their
study found that inflammatory infiltrate
had no bearing with prognosis.

The aim of this work is to study
stromal changes in cases of colorec-
tal tumors as regards cellular infiltrate

Vol. 35, No. 3 & 4 July., & Oct, 2004

and expression of matrix metallopro-
teinases, in benign and malignant tu-
mors. Also correlation of stromal find-
ings with the prognostic parameters in
malignant tumors.

MATERIALS AND METHODS

Materials from 70 cases of color-
ectal tumors (twenty cases of colonic
adenomas obtained by endoscopic
procedures and fifty cases of
colorectal carcinoma from resection)
were collected from pathological files
in Gastroentrology Center (GEC).
All of these patients were reviewed
as regard history taking and clinical
examination. Hematoxylin and eosin-
stained (H&E) sections were reviewed
for evaluation and detection of the
stromal inflammatory cell reaction of
the colonic tumors mainly lymphocytic
and eosinophilic infiltrate. Then
additional 3-5 p thick sections were
cut from the paraffin blocks for
immunchistochimstery. A biotin-strep-
tavidin method was used as previ-
ously described (8:9) for detection
of gelatinase A type of Matrix
Metalloproteinases (MMP-2) expres-
sion. The primary antibody (Primary
mouse monoclonal MMP-2 (72kDa
CollagenaselV) Ab-4 (Clone A-Gel
VC2) (Labvision corporation prod-
uct.cat. #MS-8086-B0, B1), recogniz-
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ing both active and latent forms
of the matrix metalloproteinas type 2
(gelatinase A) enzyme. The mono-
clone is provided as 200 pg/ml
of antibody purified from ascitic
fluid)

Evaluation of tumor infiltrating
lymphocytes (TiLs)

TiLs were evaluated in the center
and periphery of the tumor and
around the invasive carcinoma cells.
The TIL level was quantified from ten
microscopic fields (x 400) and the
mean TIL value of these 10 fields
were calculated. TILs was graded as
absent (grade 0) when less than ten
lymphocyte were observed per high
power field (HPF); weak (grade 1)
when TILs level is of 10-50 per high
power field. The TIL density was
dense (grade 3) when the tumor mar-
gins and stroma contained a dense
lymphocytic infiltrate, with a TIL level
more than 100 per HPF. TIL density
was moderate (grade 2) when the
peri- and/or intratumoral lymphocytic
infiltrate was intermediate between
grades 1 and 3, with a TIL level of 50-
100 per HPF. They found a linear cor-
relation between Dukes' stage and
TILs. They were absent or weak in
the stroma of a large invasive Dukes’
C and D tumors (10)

Evaluation of Tumor associated
eosinophilia:

Tumor associated eosinophilia is
characterized by the presence of
eosinophils as a component of
peri- and intratumoral inflammatory
infiltrate (11)

Evaluation of MMP-2 expression:

1) Staining positivity: the cases were
divided into two groups according
to the width of immunopositive
staining area: negative (0-10%
staining area); and positive (>
10%) (12)

2) Staining inensity : was classified
as weak, moderate or strong (13)

3) Cellular localization: Expression of
MMP-2 was also evaluated as re-
gard immunostaining of the tumor

cell cytoplasm and the stromal
cells (12)

Clinicopathological correlations:

were performed by reference to
histological type and degree of dys-
plasia in cases of adenoma. Age,
sex, anatomical distribution, Dukes'
staging (LN and distant metastasis),
tumor grade, histological type, nodal
status, depth of tumor invasion,
venous and perineural invasion, and
margin growth pattern in cases of
carcinoma (14),

MANSOURA MEDICAL JOURNAL
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Statistical analysis : Data were
analyzed using SPSS (statistical
packaging for social sciences) version
10. Quantitative data were presented
as number and percentage. Chi
Square or Fisher's exact tests were
used for comparison between groups,
as appropriate; Spearman (rank) cor-
relation coefficient was used to calcu-
late correlation between variables. P
< 0.05 was considered statistically
significant.

RESULTS

1) Clinical data :

Age of patients included in this
study ranged between 22 and 76
years. They were divided into two
groups: adenoma group (20 pa-
tients; 11 males and 9 females) and
carcinoma group (50 patients; 27
males and 23 females).The age and
sex difference between adenomas
and carcinomas was statistically insig-
nificant (X2=0.06, X2=0.84 respective-
ly). According to the anatomical distri-
bution, thirty percent of adenomas
were right sided, and 50% were left
sided, while 38% of carcinomas were
right sided and 40% were left sided.
The rectum showed an incidence of
20% and 22% for adenomas and car-
cinomas respectively. The anatomical
distribution difference between aden-
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omas and carcinomas was statistical-
ly insignificant (X2=0.4) (table-1).

Il) Histopathological characters :

In Adenoma group, 60% of cas-

es were of tubular type (figure-1),

25% of cases were of villous type and

15% of tubulovillous type. 60% of

adenomas (12 cases) exhibited low-

grade dysplasia and 40% of them (8

cases) exhibited high grade dysplasia
(Table-2)

In the studied carcinoma cases; 34
(68%) adenocarcinomas, 14 (28%)
mucoid adenocarcinomas and 2 (4%)
signet ring carcinomas. Degree of dif-
ferentiation of adenocarcinomas,
Dukes' staging, nodal status, depth of
tumor invasion, venous invasion, peri-
neural invasion and growth pattern
were shown in table (3)

1ll) Stromal criteria :
The evaluated stromal criteria in-
cluded the followings:

A) Tumor infiltrating lymphocy-
tes (TILs) in carcinomas :

Table (4) illustrates the positivity,
intensity of tumor infiltrating lymphoc-
ytes and the relation between Dukes’
stage and TILs in 50 colorectal carcin-
oma cases. Statistical correlations re-
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vealed inverse and significant correla-
tion between TILs, grading and
Dukes' stage in colorectal carcinomas
(r = -0.428, p=0.002). (figure-2)

B) Tissue eosinophilia (TE) in
colorectal tumors :

Table (5) compares between tis-
sue eosinophilia in adenomas and
carcinomas. 65% of adenomas were
negative for TE and 35% were posi-
tive. 48% of carcinomas were nega-
tive for TE and 52% were positive
(figure-3). The relation between
Dukes’ stage and tissue eosinophilia
(TE) in colorectal carcinoma was sta-
tistically highly significant (A&B vs.
C&D: _2=17.11, p=0.000). Ovur results
revealed reduced frequency and in-
tensity of eosinophilic infiltration with
increased depth of tumor invasion
with no bilharzial infestation (no bil-
harzial ova or warm).

C) MMP-2 expression in colorec-
tal tumors :

Table (6) compares between
MMP-2 expression in colorectal aden-
omas and carcinomas. While 56% of
carcinomas showed positive immu-

nostaining for MMP-2, only 20% of
adenomas were positively immunos-
tained. The MMP-2 expression differ-
ence between adenomas and carcin-
omas was statistically significant
(X2=7.46, p=0.006).

As shown in table (7), (10%) of
adenomas were moderately stained
(figure-4&5)) and 10% were weakly
stained and none of the adenomas
was strongly stained. Whereas in car-
cinoma group, 16% were strongly
stained and 22% were moderately
stained while 18% were weakly
stained.

As regards cellular localization
(figure-5 &6), 5% of adenomas re-
vealed tumor cell staining only, 10%
revealed stromal and endothelial cell
staining and 5% revealed positive im-
munostaining for tumor, stromal and
endothelial cells. In carcinoma group,
12% revealed tumor cell staining only
(figure-7), 6% revealed stromal and
endothelial cell staining (figure-8) and
38% revealed positive immunostain-
ing for tumor, stromal and endothelial
cells (table-7).

MANSOURA MEDICAL JOURNAL
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Table (1): Clinical data in cases of colorectal tumors:

Adenoma Patients

Carcinoma patients No

i
Variable | No (%) s-0%%)
| Az
<30 ' 13 (65%) 19 (38%)
| >30 l 7 (35%) 31 (62%)
Ser !
Temale | 9 (45%) 23 (46%)
Mals ! 11 (55%) 27 (54%)
A.wrzomical distribution: ;
R it side colon | 6 (30%) 19 (38%)
Lefi side colon | 10 (50%) 20 (40%)
Rectum 4 (20%) 11 (22%)
V Toel 20 50

Table (2): The histopathological characters of cases of colorectal adenomas:

Yariable Adenoma Patients
No %

i Eistologic type:

i Tubular 12 60%
| Villous 5 23%
| Tubulovillous 2 15%
| Dysplasia:

! Low grade 12 60%
| High grade 8 40%

Vol. 35, No. 3 & 4 July., & Oct, 2004
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Table (3): The histopathological characters of cases of colorectal carcinomas:
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Variable Carcinoma patients
No %
Histologic type:
Adenocarcinoma 34 68%
Mucoid adenocarcinoma 14 28%
Signet ring carcinoma 2 4%
Differentiation
(for adenocarcinoma cases)
Well (gradeI) 14 28%
Moderate (grade II) 14 28%
Poor (grade III) 6 12%
Dukes’ stage: A - 0%
B 31 62%
c 17 34%
D 2 4%
Nodal status: Positive 18 36%
Negative 32 64%
Depth of invasion:
Tl - =
T2 13 26%
13 31 62%
T4 6 12%
Venous invasion:
Positive 5 10%
Negative 45 90%
Peri-neural invasion:
Positive 6 12%
Negative 44 88%
Growth pattern:
Expanding 11 22%
Infiltrating 39 78%

Table (4): The TILs positivity, intensi

ty and the relation between Dukes’stage

and TILs in colorectal carcinoma:

TILs grade ]
Dukes’ Grade 0 |  Grade 1 Grade 2 Grade 3
stage

A - 5 - E

B 1(3.2%) 14 (45.2%) 12 (38.7%) 4(12.9%)

C 6(35.3%) 8(47.1%) 3 (27.6%) -

D 1 (50%) 1 (50%) - -

23 (46%) 15 (30%) 4 (8%)
Total Negative:
8 (16%) Positive: 42 (84%)

MANSOURA MEDICAL JOURNAL



292 SOME HISTOCHEMICAL STROMAL CHARACTERIZATIONS etc.

Table (5): Comparison of tissue eosinophilia in both adenomas and carcinomas:

TE grade
Tumor type 0 Mild to moderate Marked
Adenomas 13 (65%) 5 (25%) ; 2 (10%)
Carcinomas 24 (48%) 19 (38%) 7 (14%)
Table (6): MMP-2 expression in colorectal adenomas and carcinomas:

Tumor type MMP-2 positive MMP-2 negative
Adenoma 4(20%) 16(80%)
Carcinoma 28(56%) 22(44%)

Table (7): Staining characters of MMP-2 in adenoma and carcinoma cases:

adenoma Carcinoma

Staining intensity No % No %
Strong - 0% 8 16%
Moderate 2 10% 11 22%
Weak 2 10% 18%
Cellular localization

Tumor cells 1 5% 6 12%
Stromal & endothelial cells 2 10% 3 6%
All cell types 1 5% 19 38%

Vol. 35, No. 3 & 4 July., & Oct, 2004
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Figure (1) : Tubular adenoma formed Figure (2) : Moderatly diifferentiated

purely of glands (Hx&E x adenocarcinoma showing

40) dense tumour infiltrating ly-
mphcytic reaction (Hx&Ex
40)

Figure (3) : Marked TE with concen-  Figure (4) : Villous adenoma showing

- : i moderate cytoplasmic stain-
tratlo.n. of eosunophll_s in t‘he ing intensity of tumor and
transitional zone of invasive stromal cells for MMR-2
carcinoma (Hx&E x 400) (immunoperoxidase x 200)

MANSOURA MEDICAL JOURNAL
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Figure (5) : Tubular adenoma show-
ing moderate cytoplasmic
staining intensity of tumor
and stromal cells for MMR-2
(immunoperoxidase x 40)

Figure (7) : Poorely differentiated
adenocarcinoma showing
strong cytoplasmic staining
intensity of tumor cells for
MMR-2 (immunoperoxidase
x 400)

Vol. 35, No. 3 & 4 July., & Oct, 2004

Figure (6) : Tubular adenoma show-

ing moderate cytoplasmic
staining intensity of stromal-
cells for MMR-2 (immun-
operoxidase x 400)

Figure (8) : Grade | adenocarcinoma

showing strong cytoplasmic
staining intensity of endo-
thelial and stromal cells for
MMR-2 (immunoperoxidase
x 200)
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DISCUSSION

Tumor invasion is a fundamental
character of malignant tumor cells
and one of their most dangerous
properties. Remodeling of the ECM
seems to be a necessary step in tu-
mor invasion. Matrix metalloproteinas-
es (MMP-2) are type IV collagen de-
grading enzymes that have been
strongly correlated with tumor growth,
invasion and metastasis.

The immune system was known to
react against tumors and it has been
postulated that tumor-infiltrating lym-
phocytes (TILs) reflect a tumor related
immune response (13) Tumor infiltrat-
ing lymphocytes (TILs) were detected
in 84% of carcinomas. In agreement
with the previous reports (16), the
density of TILs was significantly corre-
lated to the Dukes' stage (much high-
er in Dukes' stage B tumors than
stage C and D (96.3%, 64.7%, and
50% respectively).

Also tissue eosinophilia (TE) was
detected in 35% of adenomas and
52% of carcinomas. Positive adeno-
ma cases included 25% cases of
mild to moderate eosinophilic intensity
and 10% of marked eosinophilic in-
tensity. Moezzi et al. (6) in their study
of 313 adenomas were reported mild

to moderate eosinophilic infiltration in
75% of adenomas and marked infiltra-
tion in 13% of adenomas, while 12%
of colonic adenomas were negative.
This difference may be attributed to
the small number of adenomas in-
cluded in our study.

In this series, 48% carcinomas
were negative for TE and 52% were
positive. Positive carcinomas included
38% of mild to moderate eosinophilic
intensity and 14% of marked eosino-
philic intensity. These observations
confirmed the results of the previous
investigators (17). The relation be-
tween Dukes' stage and tissue eosin-
ophilia (TE) in colorectal carcinoma
was statistically highly significant
(A&B vs. C&D) (X2=17.11, p=0.000).
Thus, in agreement to Nielsen et al.
(18), the high eosinophilic count ap-
peared to predict a good prognosis in
a Dukes' dependant manner. Howev-
er, Fisher et al. (7) in their study found
that eosinophilic infiltration had no
bearing with prognosis.

Our results revealed reduced fre-
quency and intensity of eosinophilic
infiltration with increased depth of tu-
mor invasion. These results are in
agreement with Moezzi et al. (6) who
found that presence of intense eosin-

MANSOURA MEDICAL JOURNAL
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ophilic infiltration was prominent at
the transitional zone of the less inva-
sive (T1 and T2) carcinomas and its
conspicuous absence in more inva-
sive (T3 and T4) carcinomas.

MMP2 revealed higher expression
in colorectal carcinomas than in aden-
omas (56% versus 20%). MMP-2 ex-
pression difference between adeno-
mas and carcinomas was statistically
significant in favor of carcinoma
(X2=7.46, p=0.006). This was proved
by Baker et al., (19).

The staining intensity of MMP2 in
adenomas was either moderate
(50%) or weak (50%). On the other
hand, 28.6% of carcinomas were
strongly stained, 39.3% were moder-
ately stained and 32.1% were weakly
stained. Liabakk et al. (20) found no
MMP-2 overexpression in adenomas
and these results conflicts with the re-
sults of Parson et al. (21) who detect-
ed MMP-2 immunoreactivity in 6.2%
of colorectal adenomas.

It has been demonstrated that
most of adenoma cases stain weakly
for MMP-2 and that the staining ap-
pears homogenous and diffuse in the
cytoplasm with perinuclear pattern.
(14) | this study, 50% of the MMP-2

Vol. 35, No. 3 & 4 July,, & Oct, 2004

positive adenomas were moderately
stained, while the other cases (50%)
were weakly stained .

As regards cellular localization of
MMP-2, the present work demonstrat-
ed that 25% of positive adenomas re-
vealed tumor cell staining only, 25%
of positive adenomas revealed stro-
mal and endothelial cell staining and
50% revealed positive immunostain-
ing for tumor, stromal and endothelial
cells. However, Papadopoulou et al.
(14) showed that the expression of
MMP-2 was equally distributed
among tumor cells, fibroblasts and
monocytes of the interstitial region.

In agreement with Ring et al (22),
8 of the MMP-2 positive carcinomas
(28.6% of the cases) in our study
were stained strongly and 11 carcino-
mas (39.3% of the cases) were mod-
erately stained, while 9 of the MMP-2
positive carcinomas (32.1% of the
cases) were weakly stained.

In a study by Kikuchi et al. (12),
positive MMP-2 staining for tumor
cells was 20% and for stromal cells
was 30%, but 14% were positive for
MMP-2 in both the tumor cell and the
stroma. However, Papadopoulou et
al. (12) showed that the expression of
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MMP-2 was equally distributed
among cancer cells, fibroblasts and
monocytes of the interstitial region.
We also observed that 21.4% of posi-
tive carcinomas showed tumor cell
staining only, 10.7% of showed stro-

mal and endothelial cell staining and

G7.97% showed positive immunostain-
ing for tumor, stromal and endothelial
cells.

In contrast, the data provided by
Ko et al., (23) showed that MMP-2 is
exclusively expressed in fibroblasts
and not by cancer cells. Identified sol-
uble factor secreted from tumor cells
may stimulate MMP-2 production by
fibroblasts. (24), positive cytoplasmic
staining for MMP-2 was restricted to
the tumor epithelium, with no staining
of the interstitial stroma or basement
membranes. This was explained by
the uptake of MMP-2 by the tumor
cells after being secreted by the stro-
mal cells.

In this study, we were able to
detect MMP-2 positive immunostain-
ing in 8.33% of tubular adenomas,
40% of villous adenomas and 33.3%
of tubulovillous adenomas. Also
33.3% of high-grade dysplasia cases
were positive and only 16.7% of low
grade dysplasia were positive. In a

..... 297
study by Papadopoulou et al. (14),
they demonstrated that most of the
MMP-2 positive adenomas exhibited
high dysplastic changes.

Over expression of MMP-2 in col-
orectal carcinomas is crucial for inva-
cion and metastasis (25). They found
a significant association between
MMP-2 expression and the measures
of colonic tumor aggressiveness such
as Dukes’ stage, tumor grade and
nodal status. In contrast to Kikuchi et
al. (12), demonstrated that MMP-2
expression is not strongly correlated
to these factors. In our study there
was a tendency for poorly differentiat-
ed tumors to be MMP-2 negative
more often than moderately and well
differentiated tumors. Consequently,
the immunohistochemical detection of
MMP-2 expression appears not to be
an appropriate indicator of invasion
and metastasis.

In this work, 66.7% of nodal
metastasis positive cases were posi-
tive for MMP-2 and 50% of nodal
metastasis negative cases were
positive for MMP-2. This finding corre-
lates with the results of other studies.
(14) who found that 5% of lymph
node negative carcinomas were im-
munoreactive for MMP-2 in contrast

MANSOURA MEDICAL JOURNAL
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to 64.9% of lymph node positive
carcinomas.

In the present study 66.7% of ve-
nous invasion positive cases were
positive for MMP-2 and 50% of ve-
nous invasion negative cases were
positive for MMP-2. In addition,
66.7% of peri-neural invasion positive
cases were positive for MMP-2 and
54.5% of peri-neural invasion nega-
tive cases were positive for MMP-2.
Similar were previously obtained by
Kikuchi et al. (12) |

Finally, the present work could
clearly reveal that stromal changes in
cases of colorectal tumors as regards
cellular infiltrate and expression of
matrix metalloproteinases help to dif-
ferentiate between benign and malig-
nant tumors and different grades and
stages in malignant cases.
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