
AIN SHAMS MEDICAL JOURNAL                     Vol. 63, No., 10, 11 & 12 (2012) 

893 

 

ANGIOGENESIS AND ITS CORRELATION TO SOME CLINICO-

PATHOLOGICAL PARAMETERS IN INFILTRATING DUCT 

CARCINOMA OF THE BREAST 

Eman MS Muhammad1 and Samy M Osman2 

Departments of Pathology 1 and Surgery 2, Sohag University 

Corresponding Author 

Email: e_salah@yahoo.com Mobile: 01002905480 

 

 

ABSTRACT 

Background: Breast cancer represents a group of tumors with a tremendous 

heterogeneity in its behavior, outcome, and response to therapy. Angiogenesis is an 

important key step in tumor progression. Microvascular density (MVD), a surrogate 

marker of angiogenesis can be assessed by CD31 immunostaining.  

This study aims to evaluate CD31 and p53 expressions in breast cancer, and to 

determine their correlations with some clinico-pathological parameters.  

Materials and Methods: This study included 54 specimens of invasive duct 

carcinoma (IDC). CD31 and p53 immunostaining was assessed using avidin-biotin 

peroxidase method.  

Results: CD31 staining was observed along the cell membrane of endothelial cells 

of microvessels in all breast specimens. The median MVD count as assessed by CD31 

expression was 66.5 in IDC. MVD as assessed by CD31 increased significantly with 

increasing tumor size (P<0.04), tumor grade (P<0.01), lymphovascular invasion 

(P<0.01) and lymph node metastasis (P<0.05) in IDC. There was significant positive 

correlation between p53 and tumor size (P<0.05), tumor grade (P<0.002), 

lymphovascular invasion (P<0.02) and lymphocytic infiltration (P<0.03) in IDC. 

Positive correlation was present between CD31 and p53 in IDC (P<0.000). Conclusion: 

Up-regulation of angiogenesis as assessed CD31 expression with increasing grade of 

IDC may reflect that aggressive tumors are more capable of angiogenesis, and suggest 

that increased angiogenesis is a poor prognostic sign in IDC. CD31 was correlated with 

p53 that increased with poor prognostic parameters. Thus, measurements of 

angiogenesis may have utility for estimation of tumor metastatic risk, and might imply 

for new strategies to improve breast cancer therapy.  

Keywords: Breast cancer; Microvascular density, angiogenesis, invasive ductal 

carcinomas, CD31, p53. 

Abbreviation: Microvascular density (MVD), invasive ductal carcinomas (IDC), National 

Cancer Institute (NCI), intratumoral microvessel density (IMD), Hematoxylin and Eosin (H&E), 

invasive breast carcinoma (IBC), World Health Organization (WHO), immunoreactive score 

(IRS), quantity score (QS), intensity score (IS), non-specific type (NST). 
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INTRODUCTION 

Breast cancer is the most common type 

of cancer and the most common cause of 

cancer-related mortality among women 

worldwide[1]. According to the Egyptian 

National Cancer Institute (NCI), breast 

cancer represents 18.9% of total cancer 

cases; 35.1% in women and 2.2% in men[2]. 

The age-adjusted rate was 49.6 per 100 000 

population[3]. 

Angiogenesis, the process leading to the 

formation of new blood vessels from a 

preexisting vascular network, is a 

prerequisite for tumor growth, invasion, and 

metastasis. Neovascularization provides not 

only the route for nutrient supply to the 

tumor but also the conduit for tumor cells to 

be shed into the circulation. New 

proliferating capillaries have leaky basement 

membranes, making them more accessible to 

tumor cells than mature vessels. It has been 

demonstrated that increasing density of 

newly formed microvessels in growing 

tumors correlated closely with increasing 

number of tumor cells shed into the 

bloodstream and develop metastasis[4]. 

It has been established that endothelial 

cells of tumor-associated neovasculature 

proliferate 20–2000 times more rapidly than 

endothelial cells of normal tissues[5]. 

Intratumoral MVD determined by staining 

endothelial antigens in histological sections 

may be used as a quantitative measure of 

angiogenesis. Small blood vessels as well as 

capillaries can be detected by immune-

histochemistry with a range of specific 

antigens. Many studies published to date 

have used factor VIII-related antigen (von 

Willebrand factor), while others have used 

markers such as CD31 (PECAM-1) and 

CD34[6]. 

Data from experimental and clinical 

studies indicate that breast carcinoma is an 

angiogenesis dependent tumor. Most 

retrospective studies evaluating the 

prognostic value of determination of 

intratumoral microvessel density (IMD) at 

the vascular “hot spot” (a surrogate marker 

of angiogenesis) found that IMD is a 

significant and independent prognostic 

indicator in patients with both node-negative 

and node-positive breast cancers [7]. 

P53 is a tumor suppressor gene that 

maintains genomic stability either by 

inducing cell cycle arrest or apoptosis. In 

malignant cells, its function can be 

compromised by various mechanisms; 

mutations, alteration of p53 regulators, 

alteration of p53 target genes[8]. In ductal 

breast carcinomas, p53 gene is mutated with 

subsequent overexpression of its protein [9].  

The purpose of this study was to 

evaluate CD31 and p53 expression in IDC 

and to determine their correlation with the 

clinico-pathological parameters in breast 

cancer. 

PATIENTS AND METHODS 

A total of 54 of IDC were selected from 

the files of the Department of Pathology, 

Sohag University Hospital, Egypt in the 

period from 2010-2011. Availability of 

adequate tissue material and clinical data 

was the only criterion for selection of the 

patients.  IDC were classified according to 

Elston and Ellis[10] grading system into low, 

intermediate, and high grades.  

Immunohistochemistry 

After reviewing hematoxylin and eosin 
(H&E) stained slides, a representative blocks 
was chosen for the study. Serial sections 
from each block were used for immune-
histochemistry. Five micron tissue sections 
mounted on sialinized glass slides were 
deparaffinized and rehydrated through 
descending graded alcohols to water. Tissue 
sections were incubated in hydrogen 
peroxide for 10 min to block endogenous 
peroxidase activity. Then slides were treated 
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with antigen retrieval solution (EDTA for 
CD31 and citrate buffer pH 6.0 for p53). The 
buffer was allowed to boil in a microwave at 
750 Watt for 15 min divided into 3 cycles. 
Non specific protein binding was blocked 
with 10 min exposure to 10% normal goat 
serum. 

Sections were then incubated with 
mouse monoclonal antibodies ready to use 
for CD31 (Cat # MS-353-R7, LABVISION 
Corporation, Fremont, USA) and p53 (Cat # 
MS-738-R7, LABVISION corporation, 
Fremont, USA) for one hour at room 
temperature. Then biotinylated goat 
polyvalent was applied on each section for 
10 min with Streptavidin peroxidase. DAB 
(14- diaminobenzidine and 0.06 % H2O2) 
chromogen was applied to each tissue 
section for 10 min then washed in distilled 
water. Universal staining kit (Cat # TP-015-
HD, LABVISION Corporation, Fremont, 
USA) composed of: Hydrogen peroxide 
block, Biotinylated goat anti-polyvalent, 
Streptavidine peroxidase, DAB chromogen, 
DAB subsrate was used. Tissue sections 
were counterstained with Mayer's 
hematoxylin, dehydrated in ascending 
grades of alcohols, cleared in xylene, and 
cover slipped. 

Positive control: Sections from the 
placenta and from colon cancer were used as 
positive controls for CD31 and p53 
respectively. CD31 and p53 showed 
brownish cytoplasmic and nuclear staining 
respectively. Negative control: The 
negative control slides were stained in 
parallel, but with omission of the primary 
antibody. 

Assessment of intratumoral microvessel 

density (MVD):  

Assessment, we first identified “hot 
spots” (areas with the highest microvessel 
concentration) by scanning the section at 
lower power magnification (X40) using 
Olympus microscope; BX51. Then the 

number of positive vessels in four hot spots 
at high power fields; X 200 was counted. 
Single immunoreactive endothelial cell or 
endothelial cell clusters separate from other 
microvessels, were counted as a vessel[11]. 
The presence of blood cells or fibrin without 
any detectable endothelial cells was not 
sufficient to define a microvessel. Vessels 
with muscular walls were not counted[12]. 
The mean microvessel density for CD31 was 
calculated as the mean value of the vessel 
count in four high power fields; X 200[13]. 

Assessment of p53:  

Nuclear staining is only considered [14], 
and its expression in 5% of tumor cells was 
considered as the threshold of positive 
staining[15]. According to Spizzo et al,[16] the 
immunoreactive score (IRS) was determined 
by combining an estimate of the percentage 
of immunoreactive cells; quantity score (QS) 
with an estimate of the staining intensity; 
intensity score (IS). QS was estimated as 
follows: negative = <5% stained cells, 1 = 5-
25% stained cells, 2 = 26-50% stained cells, 
3 = 51-75% stained cells and 4 = 76-100% 
stained cells. SI was scored on a scale of 0-3: 
0 = no staining, 1 = weak staining, 2 = 
moderate staining and 3 = strong staining. 
IRS was measured by multiplying QS by 
SI[17]. An IRS of 0-4 was considered weak, 
5-8 was moderate, and 9-12 was considered 
strong[18]. 

Statistical analysis:  

Results were statistically analyzed using 
statistical package for social sciences (SPSS) 
for windows. ANOVA test (Analysis of 
variance) and Pearson's Correlation 
Coefficient tests were used to evaluate 
statistical significance of various parameters 
as predictors for prognosis, individually and 
in relation to each other, with p<0.05 was 
considered statistically significant. 
Coefficients close to 0 are weak, whether 
negative or positive [19].  
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RESULTS 

Clinical and histopathological findings of 

ductal carcinomas:  

The mean age of the patients was 53 
years (range 26–77 years). The tumor size 
was > 2 cm and ≤ 5 cm in 23/54 (43%) 
cases, and > 5 cm in 31/54 (57%) of cases. 
Axillary lymph nodes were positive in 36/54 
(67%) patients. IDC of non-specific type 
(NST) was the most common histological 
pattern 42/54 (77.8%). Lymphovascular 
invasion was observed in 21/54 (39%) cases. 
Lymphocytic infiltrate was prominent in 
14/54 (26%) of cases. Desmoplasia was 
prominent in 35/54 (65%) of cases. IDC 
were divided into 6/54 (11%) low grade, 
29/54 (54%) intermediate grade, and 19/54 
(35%) high grade tumors. Figure (1A) 
showed H&E stained in IDC. 

CD31 expression: 

CD31 staining was observed along the 
cell membrane of endothelial cells in all IDC 
specimens and the median MVD count was 
66.5. MVD as assessed by CD31 was 

correlated with tumor size (P<0.04), 
lymphovascular invasion (P<0.01) and 
lymph node status (P<0.05). However, there 
was no significant correlation between 
CD31 expression and age, lymphocytic 
infiltration or desmoplasia; Table (1). MVD 
increased significantly with increasing grade 
of IDC (P<0.01); Table (2). Figure (2B & 
2C) revealed CD31 staining in IDC. 

P53 expression and its relationship to 

clinico-pathological features:  

There was statistically significant 
correlation between p53 expression and 
tumor size (P<0.05), tumor grade (P<0.002), 
lymphovascular invasion (P<0.02), and 
lymphocytic infiltration (P<0.03). However, 
there was no significant correlation between 
p53 expression and age, lymph node 
metastasis or desmoplasia; (Table 3). Figure 
(3D) showed p53 immunostaining in IDC. 
Positive correlation was also present 
between CD31 and p53 in IDC (r= 0.878, P 
<0.000). 

Table (1): CD31 expression ± SD in IDC and clinico-pathological parameters in IDC: 

Clinicopathological Parameter NO MVD M ± SD  r value P value 
Age      
<50  19 37.8 ± 38.2 

-0.122 0.4 NS 
>50  35 68.5 ± 29.9  
Tumor size     
2-5 23 58 ± 25.7 

0.276 0.04* 
>5 31 76.3 ± 36.1 
Tumor grade    
Grade I 6 51.67 ± 22.02  

0.338 0.01* Grade II 29 62.34 ± 27.37 
Grade III 19 83.21 ± 39.27 
Lymphovascular invasion     
Absent 33 56.7 ± 27 

0.363 0.01* 
Present 21 87.1 ± 33.5 
Lymphocytic infiltration     
Minimal  40 66.1 ± 31.3  

0.122 0.4 NS 
Prominent  14 75.3 ± 38.2 
Desmoplasia      
Absent  19 65.3 ± 31  

0.072 0.6 NS 
Present 35 70.2 ± 34.5  
Lymph node status     
Negative 18 55.9 ± 25.5 

0.272 0.05* 
Positive 36 74.8 ± 34.9 

NS= Not significant, *= Significant 
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Table (2): Correlation between mean MVD and tumor grade in IDC 

   P value  
 The median value of 
MVD for each group 

Mean of microvascular 
density (MVD) 

Tumor grade 

0
.0

1
*
 

51 

 
22 
35 
48 
54 
68 
83 

a-Grade I 
1 
2 
3 
4 
5 
6 

61 

 
19 
23 
27 
28 
31 
35 
38 
40 
41 
44 
47 
48 
52 
56 
61 
64 
67 
72 
75 
79 
85 
89 
91 
93 
95 
99 

101 
103 
105 

b- Grade II 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

95 

17 
29 
33 
40 
44 
54 
66 
74 
86 
95 
97 
99 

104 
108 
108 
113 
120 
129 
165 

c- Grade III 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
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(Table 3): P53 expression in IDC of the breast in relation to clinico-pathological factors 

(No = 54). 

Clinicopathological 

Parameter 

NO of 

cases 

P53 expression 

P < 
Positive 

cases (40   

cases) 

Negative 

cases (14 

cases) 

Weak 

IHCS 4  

(9 cases) 

Moderate 

6≤IHCS≥8 

(20 cases) 

High 

IHCS>8 (11 

cases) 

Age  

<50  19 15 4 3 9 3 0.8 (NS) 

>50  35 25 10 6 11 8 

Tumor size  

2-5  23 15 8 6 6 3 0.05* 

>5  31 25 6 3 14 8 

Tumor grade  

Grade I  6 3 3 2 1 0 0.002** 

Grade II  29 20 9 6 11 3 

Grade III  19 17 2 1 8 8 

Lymphovascular invasion  

Absent  33 21 12 6 10 5 0.02* 

Present 21 19 2 3 10 6 

Lymphocytic infiltration  

Minimal  40 27 13 7 14 6 0.03* 

Prominent  14 13 1 2 6 5 
Desmoplasia        

Absent  19 12 7 5 4 3 0.1(NS) 

Present 35 28 7 4 16 8 

Lymph node status  

Negative 18 12 6 3 7 2 0.3 (NS) 

Positive 36 28 8 6 13 9 

NS; none significant, *, significant, **; highly significant 
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Figure (1): A. H&E stained sections of IDC grade II; B. CD31 in IDC grade II, MVD is 

101 microvessel/mm2; C. CD31 in IDC grade III, MVD is 129 microvessel/mm2;  D. Strong 

cytoplasmic p53 immunostain in IDC grade II; Magnifications X 200 (A, B), X400 (C, D). 

DISCUSSION 

Breast cancer is a malignant tumor 

threatening women's health with an 

increasing incidence worldwide. There are 

still many deaths due to relapse or 

metastasis[20]. Age is an independent 

prognostic factor for overall survival and 

disease free survival in breast cancer 

patients[21]. In our study, patient ages ranged 

from 26-77 years, with the highest age 

incidence between 45-59 years (mean age 

was 53 years) consistent with Nouh et al,[22] 

who reported that the mean age was 47 

years, in a larger study made in Upper 

Egypt. In developed countries, however 

there is decrease in breast cancer incidence 

in women over 40 years due to decrease in 

using hormone replacement therapy [23]. 

Tumor size is one of the most powerful 

predictors of tumor behavior in breast 

cancer. It constitutes the basis of major 

staging systems[24]. Our data showed that in 

57% of the patients tumor size was more 

than 5 cm in diameter, consisting with the 

National Cancer Institute of Egypt (2003), 

which stated that the mean tumor diameter in 

Egyptian patients was 4.5 cm[3, 25]. While, in 

developed countries higher percentages of 

small sized tumors are present due to 

periodic examination and early detection 

using screening mammography[26]. 

IDC NST is the most commonly 

encountered form of IDC [27].  In our series 

most of the specimens were IDC NST 

(77.8%). This ratio looks near to that found 

by Li et al, [28], Denkert et al, [29] & El-Gendi 

A 

D 

B 

C 
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and Abdel-Hadi[30] who found that the 

frequency of IDC NST was 72.8%, 80% and 

85%, respectively. 

Tumor grade has been a highly valuable 

prognostic factor for breast cancer, as poorly 

differentiated lesions are associated with 

significantly poorer clinical outcome[31]. 

Histological grade may also provide useful 

information with regard to response to 

chemotherapy and, therefore, be a predictive 

factor as well as a prognostic indicator [24]. 

In our study; IDC were graded into 6/54 

(11%) grade I, 29/54 (54%) grade II, and 

19/54 (35%) grade III. Omar et al,[25], 

reported a lower incidence of grade I IDC 

(5.4%) in Egyptian patients, while grades II 

and III tumors were 66.0% and 28.6% 

respectively. However, Cho et al,[32] found 

that in IDC; 21.2% were grade I, 43.4% 

were grade II and 35.4% were grade III. This 

difference in the frequency of low grade 

tumors could be explained by presence of 

certain genetic or environmental carcinogens 

which may lead to the development of 

aggressive tumor phenotypes in our locality.  

Axillary lymph node is the most 

important prognostic factor affecting local 

control, disease-free and overall survival[3, 

33]. In our study axillary lymph nodes were 

involved in 67% (36/54), in agreement with 

Jatoi et al,[34] who found axillary lymph node 

involvement in 63.3% (1.068/1.696) of the 

studied cases, and the finding of El-

Bolkainy,[35], who reported that the 

frequency of axillary lymph node metastases 

in breast cancer was 75%. Our findings is 

away from previously reported by 

Silverstein et al,[36], Denkert et al,[29] & Cho 

et al,[32]; who found axillary lymph node 

metastasis in 36% (680 /1891), 52% (108/ 

208), and 49.5% (49/ 99) respectively. This 

marked difference may be explained at least 

in part by the late discovery of cases in our 

locality. 

 Invasion of the lymphovascular 

channels is a necessary gateway to the 

metastatic process and is an independent 

prognostic indicator in breast cancer[37]. In 

our study, lymphovascular invasion was 

present in 39% (21/54) of breast cancer 

patients. Similar incidence was found by 

Cho et al, [32], Mohammed et al,[38] & Zhang 

et al,[39], who found lymphovascular 

invasion in 42.4% (42/99), 31.6% (56/177) 

and 35.7% (25/70) respectively. However, 

higher incidence of lymphovascular invasion 

78% (54/69) was found by Ito et al,[40]. This 

is most likely due to the use of lymphatic 

endothelial markers; D2-40 and podoplanin 

in the latter study; useful markers in accurate 

detection of lymphovascular invasion by 

tumor cells. 

There is no definitive conclusion 

regarding the efficacy of T cell-dependent 

immune mechanisms or regarding the 

correlation between the extent and type of 

lymphocyte infiltration and tumor 

progression in most subtypes of breast 

carcinoma[41]. Some studies noting an 

adverse effect of lymphocyte infiltration on 

the clinical outcome[42], whereas others 

observing either no significant effect[43] or a 

beneficial effect[44]. Our study showed that 

lymphocytic infiltration was prominent in 

26% (14/54) of breast cancer patient 

consistent with Demaria et al, [45]. 

Desmoplastic reaction is characteristic 

of IDC of the breast, and the intensity of this 

reaction can be different from case to case. 

The interactions between the tumoral stroma 

and the neoplastic cells are very important, 

and the tumor stroma can act as a regulator 

of neoplastic behavior[46]. In our study, 

desmoplastic stroma was evident in 65% 

(35/54) of cases, in agreement with Ferrini 
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& Rossi [46], who found a ratio of 74% of 

tumors with prominent desmoplasia.  

An important key step in tumor 

progression is the formation of new blood 

vessels from a pre-existing vascular network, 

known as angiogenesis[47]. It has been 

demonstrated that an important event in the 

process of angiogenesis is the recruitment of 

endothelial progenitor cells to sites of the 

new vessel formation with subsequent 

differentiation into mature endothelial 

cells[48]. The process of developing a high-

density vascular network that connects the 

tumor and host circulation, termed the 

‘angiogenic switch,’ is a crucial step for the 

progression of a tumor from a benign to 

malignant state[49]. Angiogenesis is essential 

for the growth of both primary and 

metastatic tumors. It has been suggested that 

the initiation of angiogenesis occurs 

simultaneous to invasion[50].  

In the mammary gland, Bluff et al,[51] 

found that angiogenic switch occurs at the 

onset of hyperplasia in the mammary milk 

duct before any morphological evidence of 

atypia, although the greatest increase in 

angiogenesis occurs between in situ and 

invasive disease. It has been postulated that 

tumor cells do not invade into normal breast 

stoma but rather into a richly vascular stroma 

that they have induced. This process of 

neovascularization is driven by growth 

factors released into the stroma by tumor 

cells and immune cells[52]. The formation of 

vascular stroma was found to precede 

invasion[48], and higher levels of angiogenic 

marker molecules seem to be associated with 

poor prognosis[53].  To assess MVD, 

Weidner et al,[54] suggested identification in 

tumor specimens of areas with the highest 

number of microvessels.  

In the current study, no correlation was 

found between patient’s age and MVD as 

expressed by CD31 immunostaining 

consistent with Kumar et al,[55], Choi et al,[56] 

and Biesaga et al, [57] in IDC. There was 

significant positive correlation between 

tumor size and MVD as expressed by CD31 

immunostaining in the current study 

(P<0.04) consistent with Poon et al, [58] who 

confirms positive correlation between tumor 

size and MVD in hepatocellular carcinoma. 

Contradictory finding was previously 

reported by Kumar et al,[55], Choi et al,[56] & 

Biesaga et al,[57] who did not found such 

association in breast cancer patients.  

Although not as strong as tumor size 

and axillary lymph node status, tumor grade 

is associated with poor prognosis, and higher 

grade tumors show aggressive behaviors[59]. 

In our study, tumors with the highest MVD 

were histologically grade III, and there was a 

significant increase in MVD with increasing 

the grades of IDC (P <0.01) consistent with 

Choi et al,[56]. This can be explained by the 

speculation that aggressive tumors are more 

capable of angiogenesis. In contrast, Kumar 

et al,[55] and Biesaga et al,[57] reported that 

there was no association between MVD and 

tumor grade in IDC.  

Some studies have suggested that MVD 

was an independent and highly significant 

prognostic factor for both node-negative and 

node-positive patients[54, 60]. Weidner et al, 

[1991][54] reported that higher MVD was 

associated with axillary lymph nodes or 

distant metastases in primary invasive breast 

carcinoma. Since that time, many studies[61] 

as well as meta-analysis[62], have shown that 

low MVD is related with good prognosis in 

breast cancer patients with negative axillary 

lymph nodes. Our study showed that MVD 

as assessed by CD31 staining was correlated 

with lymph node status (P<0.05) consistent 

with Choi et al,[56] & Biesaga et al,[57].  
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MVD as assessed by CD31 was 

correlated with lymphovascular invasion 

(P<0.01) in the current study consistent Poon 

et al,[58] who assessed MVD by CD34 in 

hepatocellular carcinoma and found that it 

was correlated with venous invasion 

(P<0.01), however to the best our knowledge 

this point was not previously studied in IDC. 

Some reports[63, 64] suggest an 

association between low MVD and good 

prognosis. Previous studies have showed 

that high MVD significantly predicts poor 

survival of breast cancer patients (both 

relapse-free survival and overall survival)[62]. 

By contrast, other studies[65-68] failed to 

confirm this hypothesis, while in several 

analyses [69-71] reverse relation has been 

found. 

Our findings, however, confirms the 

hypothesis that MVD as assessed by CD31 

was correlated with some poor prognostic 

parameters; tumor size, increasing grade of 

IDC, lymphovascular invasion and lymph 

node status.  

Nearly one-third of breast cancers have 

mutations in p53 gene[72]. 

Immunohistochemical assays generally 

detect nuclear accumulation of p53 protein, 

which is often related to conformational 

alterations and a prolonged half-life of the 

encoded protein [73, 74]. 

In this study p53 was positive in 74% 

(40/54) of IDC. Different ratios for p53 

expression were mentioned in literature; 

Putti et al, [75], Cho et al, [32] & Lee et al, [59], 

who found positive p53 in 60% (171/286), 

25.3% (25/99), and 37.1% (73/197) 

respectively. This difference is most likely 

due to variable proportions of different 

tumor grades in those studies. 

The association between p53 alterations 

and clinical outcome in breast cancer has 

been the subject of numerous 

investigations[76]. The possibility that p53 

status influences the biological behavior was 

raised in an early study in which the 

presence of p53 mutation in aggressive 

breast cancer was demonstrated[77]. The 

majority of studies support an association 

between worse survival and the presence of 

p53 mutations[78]. 

Despite the hypothesis that a reduction 

in apoptotic response to DNA damage with 

increasing age may play a significant role in 

the age-related increase in cancer[79], we 

found that no significant correlation between 

p53 expression and age of the patients. This 

observation concurs with the observations 

of; Michalides et al,[80] & Zolota et al,[81].  

Current study showed significant 

correlation between p53 expression and 

larger tumor size (P <0.05) consisting with 

Yamashita et al,[82] and Ferrero et al,[83] who 

reported positive correlation between p53 

expression and tumor size. In contrast, 

Noguchi et al,[84] found no correlation 

between p53 expression and tumor size. This 

difference may be due to the presence of 

other molecules that affect tumor cell 

apoptosis and proliferation.  

This study showed significant positive 

correlation between p53 expression and 

higher tumor grade of breast cancer (P< 

0.002) in agreement with Redondo et al,[85], 

Kourea, et al,[86], Yamashita et al,[82] & 

Skarlos et al,[87], and indicates that p53 is an 

indicator of poor prognosis in breast cancer. 

The serpin family member "maspin" is 

an inhibitor of angiogenesis, invasion and 

metastasis. Maspin is directly 

transcriptionally induced by wild-type p53, 

thus providing an interesting connection 

between p53 and progression in breast 

carcinoma[76]. Concurring with this notion, 

we found significant positive correlation 
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between p53 expression and vascular 

invasion in breast cancer (P <0.02).  

Most breast cancer related deaths are 

not due to cancer at the primary site, but 

rather due to the metastasis. Metastasis 

entails numerous biological functions that 

collectively enable cancerous cells from a 

primary site to disseminate and overtake 

distant organs. Breast cancer metastasis can 

be undetectable and remain latent for many 

years following primary tumor removal only 

to emerge as incurable lesion that are 

triggered by unknown causes in a variety of 

organs including bone, lung, lymph nodes, 

liver and brain[88]. 

Axillary lymph node involvement was 

reported as the single most important 

predictor of disease-free survival and overall 

survival [89]. Hence, the generally admitted 

conclusion is that tumor size loses its 

prognostic role in cases of nodal 

involvement[90]. However, in agreement with 

Arisio et al,[91] & Song et al,[92], we found  

insignificant correlation between p53 

expression and the presence of lymph node 

metastasis (P <0.3). In contrast, Noguchi et 

al,[84], Gattuso et al,[93] & Amila et al, [94] 

found significant positive association 

between p53 expression and lymph node 

metastasis. This controversy may be 

attributed to the interplay of other genes 

which can alter the metastatic potential of 

breast cancer cells e.g. bcl-xl.  

This study revealed insignificant 

correlation between p53 expression and the 

presence of desmoplastic stroma in IDC. In 

contrast Lipponen et al,[95] found that 

schirrous breast carcinoma expresses p53 

oncoprotein more frequently than other 

carcinomas with less extensive desmoplastic 

reaction. This finding could be explained by 

modulation of p53 expression by intense 

stromal reaction[46]. 

This study revealed positive correlation 

between p53 expression and lymphocytic 

infiltration in IDC (P <0.03). This is 

compatible to the findings of Lipponen et al, 
[95], who stated that lymphocytic infiltration 

was positively correlated to p53 protein 

expression, which implies that p53 may have 

a role in modulation of tumor immunity.  

Relation between CD31 and p53  

Although the proliferation fraction of a 

tumor does not depend on the number of 

microvessels, tumor cells are less prone to 

undergo apoptosis in well-vascularized 

tumors[96]. Intratumoral microvessel density 

has been reported to be higher in tumors 

characterized by the accumulation of non-

functional p53 protein, as detected by 

immunohistochemistry. Mutant p53 might 

be responsible for the secretion of factors 

which induce remodeling of the tumor 

vasculature. This might lead, in highly 

vascularized tumors, to more extensive 

mitogenic paracrine signaling towards 

malignant cells than in less vascularized 

tumors[97]. In this study we found positive 

correlation between the expression of p53 

and CD31 in IDC (p<0.000).  However, 

Biesaga et al,[57] reported no association 

between MVD and p53 expression.  

Conclusions: 

Our findings, however, confirms the 

hypothesis that MVD as assessed by CD31 

was correlated with some poor prognostic 

parameters; tumor size, increasing grade of 

IDC, lymphovascular invasion and lymph 

node status. Up-regulation of angiogenesis 

thus; may reflect that aggressive tumors are 

more capable of angiogenesis, and that 

angiogenesis is a poor prognostic sign for 

IDC. These findings might imply for new 

therapeutic strategies to improve cancer 

therapy in IDC. P53 is an indicator for poor 

prognosis in breast cancer being positively 
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correlated to tumor size, tumor grade and 

lymphovascular invasion. P53 may 

modulate the immune response in breast 

cancer being positively correlated with 

prominent lymphocytic infiltration. 

REFERENCES 

1. Hortobagyi GN, de la Garza Salazar 

J, Pritchard K, Amadori D, Haidinger 

R, Hudis CA, Khaled H, Liu MC, Martin 

M, Namer M, O'Shaughnessy JA, Shen ZZ, 

Albain KS. The global breast 

cancer burden: variations in epidemiology 

and survival Clin Breast Cancer 2005: 

6:391-401. 

2. Elatar I. Cancer registration, Egypt, Cairo, 

Nat1Cancer Inst 2002. 

3. Seedhom AE, Kamal NN. Factors 

Affecting Survival of Women Diagnosed 

with Breast Cancer in El-Minia 

Governorate, Egypt. Int J Prev Med 2011: 

2:131–138. 

4. Frontczak-Baniewicz M, Walski M, 

Sulejczak D. Diversity of immune-

phenotypes of endothelial cells participating 

in new vessel formation following surgical 

rat brain injury. J Physiol Pharmacol 2007: 

58 (Suppl 5):193-203. 

5. Abulafia O, Sherer DM. Angiogenesis of 

the endometrium. Obstet Gynecol 1999: 94: 

148-153. 

6. Olszanecki R, Gebska A, Korbut R.  

Production of prostacyclin and 

prostaglandin E2 in resting and IL-1beta-

stimulated A549, HUVEC and hybrid 

EA.HY 926 cells. J Physiol Pharmacol 

2006: 57:649-660. 

7. Kato T, Kameoka S, Kimura T, Soga N, 

Abe Y, Nishikawa T, Kobayashi M. 

Angiogenesis as a predictor of long-term 

survival for 377 Japanese patients with 

breast cancer. Breast Cancer Res Treat 

2001:  70:65-74. 

8. Lacroix M, Toillon RA, Leclercq G. P53 

and breast cancer, an update. Endocr Relat 

Cancer 2006: 13: 293-325. 

9. Lai H, Ma F, Trapido E, Meng L, Lai S. 

Spectrum of p53 tumor suppressor 

genemutations and breast cancer survival. 

Breast cancer Res Treat 2004: 83: 57-66. 

10. Elston CW, Ellis IO (Eds). The Breast. In 

Systemic pathology (3rd ed.). Churchill 

Livisgatese: Edinburgh 1998: 769-897.  

11. Weidner N. Current pathologic methods for 

measuring intratumoral microvessel density 

within breast carcinoma and other solid 

tumors. Breast Cancer Res Treat 1995: 

36:169-180. 

12. Svagzdys S, Lesauskaite V, Pavalkis D, 

Nedzelskienė I, Pranys D, Tamelis A. 

Microvessel density as new prognostic 

marker after radiotherapy in rectal cancer. 

BMC Cancer 2009: 9: 95. 

13. Dales JP, Garcia S, Carpentier S, Andrac L, 

Ramuz O, Lavaut MN, Allasia C, Bonnier 

P, Charpin C. Long-term prognostic 

significance of neoangiogenesis in breast 

carcinomas: Comparison of Tie-2/Tek, 

CD105, and CD31 immunocytochemical 

expression. Hum Pathol 2004: 35:176-183. 

14. Oldenburg RA, Kroeze-Jansema K, 

Meijers-Heijboer H, van Asperen CJ, 

Hoogerbrugge N, van Leeuwen I, Vasen 

HFA, Cleton-Jansen AM, Kraan J, 

Houwing-Duistermaat JJ, Morreau H, 

Cornelisse CJ, Devilee P. Characterization 

of familial non-BRCA1/2 breast tumors by 

loss of heterozygosity and immune-

phenotyping. Clin. Cancer Res 2006: 12: 

1693-1700. 

15. Wikonkal NM, Berg RG, van Haselen CW, 

Horkay I, Remenyik E, Begany A, Hunyadi 

J, van Vloten WA, de Gruijl FR. Bcl-2 vs 

p53 protein expression and apoptotic rate in 

human nonmelanoma skin cancers. Arch 

Dermatol 1997: 133: 599-602.  

16. Spizzo G, Gastl G, Wolf D, Gunsilius E, 

Steurer M, Fong D, Amberger A, 

Margreiter R, Obrist P. Correlation of 

COX-2 and Ep-CAM overexpression in 

human invasive breast cancer and its impact 

on survival. Br J Cancer 2003:24; 88:574-

578. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Hortobagyi%20GN%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20la%20Garza%20Salazar%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20la%20Garza%20Salazar%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Pritchard%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Amadori%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Haidinger%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Haidinger%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Hudis%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Khaled%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Namer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=O'Shaughnessy%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Shen%20ZZ%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Albain%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed/16381622


Angiogenesis in breast cancer. 

 

905 

 

17. McLendon RE, Wikstrand CJ, Matthews 

MR, Al-Baraei R, Bigner SH, Bigner DD. 

Glioma-associated Antigen Expression in 

Oligodendroglial Neoplasms: Tenascin and 

Epidermal Growth Factor Receptor. Journal 

of Histochem and Cytochem 2000: 

48:1103-1110.   

18. Hussein MR, Sun M, Roggero E, 

Sudilovsky EC, Tuthill RJ, Wood GS. Loss 

of heterozygosity, microsatellite instability, 

and mismatch repair protein alterations in 

the radial growth phase of cutaneous 

malignant melanoma. Mol Carcinog 2002: 

34:35-44.  

19. Leach RA. Principles of measurements 

research and statistics. In The Chiropractic 

Theories: A Textbook of Scientific 

Research. 4th Ed. Baltimore: Lippincott, 

Williams & Wilkins. 2004: 76. 

20. Wang L, Liu L, Shan B, Zhang C, Sang M, 

Li J. Celecoxip promotes apoptosis of breast 

cancer cell line MDA-MB-231 through 

down-regulation of the NF-kappaB 

pathway. Chinese journal of cancer 2009: 

28. 

21. Lin YC, Chen SC, Chang HK, Hsueh S, 

Tsai CS, Lo YF, Hwang TL, Chen MF. 

Identifying good prognosis group of breast 

cancer patients with 1-3 positive axillary 

nodes for adjuvant cyclophosphamide, 

methotrexate and 5-fluorouracil (CMF) 

chemotherapy. Jpn J Clin Oncol 2005: 35: 

514-519. 

22. Nouh MA, Ismail H, El-Din NH, El-

Bolkainy MN. Lymph node metastasis in 

breast carcinoma: Clinicopathological 

correlations in 3747 patients. J Egypt Natl 

Canc Inst 2004: 16: 50-56. 

23. Jemal A, Ward E, Thun MJ. Recent trends 

in breast cancer incidence rates by age and 

tumor characteristics among U.S. women. 

Br Cancer Res 2007: 9: 10-12. 

24. Fryback DG, Stout NK, Rosenberg MA, 

Trentham-Dietz A, Kuruchittham V, 

Remington PL. The Wisconsin breast 

cancer epidemiology simulation model. J 

Nat Cancer I 2006: 15: 237- 250. 

25. Omar S, Khaled  H, Gaafar R,  Zekry AR, 

Eissa S, El-Khatib O. Breast cancer in 

Egypt: A review of disease presentation and 

detection strategies. La Revue de Santé de 

la Méditerranée orientale 2003: 9: 1-16. 

26. Nystrom L, Andersson I, Bjurstam N. 

Long-term effects of mammography 

screening: Updated overview of the 

Swedish randomised trials. Lancet 2002: 

359: 909-919. 

27. Munirah MA, Siti-Aishah MA, Reena MZ, 

Sharifah NA, Rohaizak R, Norlia A, Rafie 

MKM, Asmiati A, Hisham A, Fuad I, 

Shahrun NS, Das S. Identification of 

different subtypes of breast cancer using 

tissue microarray. Rom J Morphol Embryol 

2011: 52: 669-677. 

28. Li CI, Anderson BO, Daling JR, Moe RE. 

Trends in incidence rates of invasive lobular 

and ductal breast carcinoma. JAMA 2003: 

289: 1421-1424.  

29. Denkert C, Weichert W , Winzer K, Müller 

B, Noske A, Niesporek S, Kristiansen G, 

Guski H, Dietel M, Hauptmann S. 

Expression of the ELAV-like protein HuR 

is associated with higher tumor grade and 

increased cyclooxygenase-2 expression in 

human breast carcinoma. Clin Cancer Res 

2004: 10:5580. 

30. El-Gendi S, Abdel-Hadi M. Lymphatic 

vessel density as prognostic factor in breast 

carcinoma: Relation to clinicopathologic 

parameters. Journal of the Egyptian Nat1 

Cancer Inst 2009: 21: 139-149. 

31. Page DL, Gray R, Allred DC, Dressler LG, 

Hatfield AK, Martino S, Robert NJ, Wood 

WC. Prediction of node-negative breast 

cancer outcome by histologic grading and 

S-phase analysis by flow cytometry: an 

Eastern Cooperative Oncology Group 

Study (2192). Am J Clin Oncol 2001: 

24:10-18. 

32. Cho MH, Yoon JH, Jaegal YJ, Choi YD, 

Lee JS, Lee JH, Nam JH, Choi C, Lee MC,  

Park CS, Juhng SW, Min KW. Expression 

of cyclooxygenase-2 in breast 

carcinogenesis and its relation to HER-

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lin%20YC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chen%20SC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chang%20HK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hsueh%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tsai%20CS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lo%20YF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hwang%20TL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chen%20MF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Jpn%20J%20Clin%20Oncol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nouh%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ismail%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22El-Din%20NH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22El-Bolkainy%20MN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22El-Bolkainy%20MN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Egypt%20Natl%20Canc%20Inst.');
javascript:AL_get(this,%20'jour',%20'J%20Egypt%20Natl%20Canc%20Inst.');
http://jama.ama-assn.org/cgi/content/full/289/11/1421#ACK#ACK
http://jama.ama-assn.org/cgi/content/full/289/11/1421#ACK#ACK
http://clincancerres.aacrjournals.org/search?author1=Carsten+Denkert&sortspec=date&submit=Submit
http://clincancerres.aacrjournals.org/search?author1=Wilko+Weichert&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Page%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=11232942
http://www.ncbi.nlm.nih.gov/pubmed?term=Gray%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11232942
http://www.ncbi.nlm.nih.gov/pubmed?term=Allred%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=11232942
http://www.ncbi.nlm.nih.gov/pubmed?term=Dressler%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=11232942
http://www.ncbi.nlm.nih.gov/pubmed?term=Hatfield%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=11232942
http://www.ncbi.nlm.nih.gov/pubmed?term=Martino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11232942
http://www.ncbi.nlm.nih.gov/pubmed?term=Robert%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=11232942
http://www.ncbi.nlm.nih.gov/pubmed?term=Wood%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=11232942
http://www.ncbi.nlm.nih.gov/pubmed?term=Wood%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=11232942


Eman MS Muhammad1 and Samy M Osman2 

906 

 

2/neu and p53 protein expression in 

invasive ductal carcinoma. The Breast 

2006: 15: 390-398. 

33. Kim KJ, Huh SJ, Yang JH, Park W, Nam 

SJ, Kim JH. Treatment results and 

prognostic factors of early breast cancer 

treated with a breast conserving operation 

and radiotherapy. Jpn J Clin Oncol 2005: 

35:126-133. 

34. Jatoi I, Hilsenbeck SG, Clark JM, Osborne 

CK. Significance of axillary lymph node 

metastasis in primary breast cancer. J Clin 

Oncol 1999: 17: 2334-2336.  

35. El-Bolkainy MN. Topographic pathology of 

cancer, 2nd ed. Cairo, Nat1Cancer Inst, 

Cairo University 2000: 87. 

36. Silverstein MJ, Skinner KA, Lomis TJ. 

Predicting axillary nodal positivity in 2282 

patients with breast carcinoma. World J 

Surg 2001: 25: 767-772. 

37. Phelan S, O'Doherty A, Hill A, Quinn CM. 

Epithelial displacement during breast needle 

core biopsy causes diagnostic difficulties in 

subsequent surgical excision specimens. J 

Clin Pathol 2007: 60: 373-376. 

38. Mohammed RA, Martin SG, Gill MS, 

Green AR, Paish EC, Ellis IO. Improved 

methods of detection of lymphovascular 

invasion demonstrate that it is the 

predominant method of vascular invasion in 

breast cancer and has important clinical 

consequences. Am J Surg Pathol 2007: 31: 

1825-1833. 

39. Zhang XH, Huang DP, Guo GL, Chen GR, 

Zhang HX, Wan L, Chen SY. Coexpression 

of VEGF-C and COX-2 and its association 

with lymphangiogenesis in human breast 

cancer. BMC Cancer 2008: 8:4 

doi:10.1186/1471-2407-8-4 

40. Ito M, Moriya T, Ishida T, Usami S, 

Kasajima A, Sasano H, Ohuchi N. 

Significance of pathological evaluation for 

lymphatic vessel invasion in invasive breast 

cancer. Br Cancer 2007: 14: 381-387. 

41. Vgenopoulou S, Lazaris AC, Markopoulos 

C, Boltetsou E, Kyriakou V, Kavantzas N. 

Immunohistochemical evaluation of 

immune response in invasive ductal breast 

cancer of not-otherwise-specified type. The 

Breast 2003: 12: 172-178.        

42. Lee AH, Happerfield LC, Bobrow LG, 

Millis RR. Angiogenesis and inflammation 

in invasive carcinoma of the breast. J Clin 

Pathol 1997: 50: 669-673.  

43. Hussein MR, Hassan HI. Analysis of the 

mononuclear inflammatory cell infiltrate in 

the normal breast, benign proliferative 

breast disease, in situ and infiltrating ductal 

breast carcinomas: Preliminary 

observations. J Clin Pathol 2006: 59: 972-

977. 

44. Schumacher K, Haensch W, Röefzaad C, 

Peter M. Prognostic significance of 

activated CD8+ T cell infiltrations within 

esophageal carcinomas. Cancer Res 2001: 

61: 3932-3936. 

45. Demaria S, Volm MD, Shapiro RL, Yee 

HT, Oratz R, Formenti SC, Muggia F, and 

Symmans WF. Development of tumor-

infiltrating lymphocytes in breast cancer 

after neoadjuvant paclitaxel chemotherapy. 

Clin Cancer Res 2001: 7: 3025-3030. 

46. Ferrini FS, Rossi MA. Schirrous invasive 

ductal carcinoma of the breast overexpress 

p53 oncoprotein: Sao Paulo Med J 2001: 

119: 4-6. 

47. Richter-Ehrenstein C, Rentzsch J, Runkel S, 

Schneider A, Schönfelder G. Endothelial 

progenitor cells in breast cancer patients. 

Breast Cancer Res Treat 2007: 106:343-

349.  

48. Vleugel MM, Bos R, van der Groep P, 

Greijer AE, Shvarts A, Stel HV. Lack of 

lymphangiogenesis during breast 

carcinogenesis. J Clin Pathol 2004:57: 746-

751. 

49. Folkman J, Watson K, Ingber D, Hanahan 

D. Induction of angiogenesis during the 

transition from hyperplasia to neoplasia. 

Nature 1989: 339:58-61. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Phelan%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22O'Doherty%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hill%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Quinn%20CM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'J%20Clin%20Pathol.');
javascript:AL_get(this,%20'jour',%20'J%20Clin%20Pathol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ito%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Moriya%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ishida%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Usami%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kasajima%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sasano%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ohuchi%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


Angiogenesis in breast cancer. 

 

907 

 

50. Bergers G, Benjamin LE. Tumorigenesis 

and the angiogenic switch. Nat Rev Cancer 

2003: 3: 401-410.  

51. Bluff JE, Menakuru SR, Cross SS, Higham 

SE, Balasubramanian SP, Brown NJ, Reed 

MW, Staton. Angiogenesis is associated 

with the onset of hyperplasia in human 

ductal breast disease. Br J cancer 2009: 

101:666-672. 

52. Pavlakis K, Messini I, Vrekoussis T, 

Yiannou P, Keramopoullos D, Louvrou N, 

Liakakos T, Stathopoulos EN. The 

assessment of angiogenesis and fibroblastic 

stromagenesis in hyperplastic and pre-

invasive breast lesions. BMC Cancer 2008: 

8: 88. 

53. Martin TA, Watkins G, Lane J, Jiang WG. 

Assessing microvessels and angiogenesis in 

human breast cancer, using VE-cadherin. 

Histopathol 2005: 46:422-430.  

54. Weidner N, Semple JP, Welch WR, 

Folkman J. Tumor angiogenesis and 

metastasis--correlation in invasive breast 

carcinoma. N Engl J Med 1991: 324:1-8. 

55. Kumar S, Ghellal A, Li C, Byrne G, 

Haboubi N, Wang JM, Bundred N. Breast 

carcinoma: vascular density determined 

using CD105 antibody correlates with 

tumor prognosis. Cancer Res 1999: 59:856-

861. 

56. Choi WW, Lewis MM, Lawson D, Yin-

Goen Q, Birdsong GG, Cotsonis GA, 

Cohen C, Young AN. Angiogenic and 

lymphangiogenic microvessel density in 

breast carcinoma: correlation with 

clinicopathologic parameters and VEGF-

family gene expression.  Mod Pathol 2005: 

18:143-152. 

57. Biesaga B, Niemiec J, Ziobro M. 

Microvessel density and status of p53 

protein as potential prognostic factors for 

adjuvant anthracycline chemotherapy in 

retrospective analysis of early breast cancer 

patients group. Pathol Oncol Res 2012: 

18:949-960.  

58. Poon RT, Ng IO, Lau C, Yu WC, Yang ZF, 

Fan ST, Wong J. Tumor microvessel 

density as a predictor of recurrence after 

resection of hepatocellular carcinoma: A 

prospective study. J Clin Oncol 2002: 

20:1775-1785. 

59. Lee DS, Kim SH, Suh YJ, Suzy Kim S, 

Kim HK, Shim BY. Clinical implication of 

p53 overexpression in breast cancer patients 

younger than 50 years with a triple-negative 

subtype who undergo a modified radical 

mastectomy. Jpn J Clin Oncol 2011: 41: 

854–866. 

60. Gasparini G., Pozza F, and Harris AL. 

Evaluating the potential usefulness of new 

prognostic and predictive indicators in 

node-negative breast cancer patients. J. Natl 

Cancer Inst 1996: 9:1206-1219.  

61. Heimann R, Ferguson D, Powers C, Recant 

WM, Weichselbaum RR, Hellman S. 

Angiogenesis as a predictor of long-term 

survival for patients with node-negative 

breast cancer. J Natl Cancer Inst 1996: 

88:1764-1769. 

62. Uzzan B, Nicolas P, Cucherat M. 

Microvessel density as a prognostic factor 

in women with breast cancer. A systematic 

review of the literature and meta-analysis. 

Cancer Res 2004: 64: 2941-2955. 

63. Tas F, Yavuz E, Aydiner A, Saip P, Disci 

R, Iplikci A, Topuz E. Angiogenesis and 

p53 protein expression in breast cancer: 

prognostic roles and interrelationships. Am 

J Clin Oncol 2000: 23:546-553. 

64. Nieto Y, Woods J, Nawaz F, Baron A, 

Jones RB, Shpall EJ, Nawaz S. Prognostic 

analysis of tumour angiogenesis, 

determined by microvessel density and 

expression of vascular endothelial growth 

factor, in high-risk primary breast cancer 

patients treated with high-dose 

chemotherapy. Br J Cancer 2007): 97:391-

397. 

65. Guidi AJ, Berry DA, Broadwater G, 

Helmchen B, Bleiweiss IJ, Budman DR, 

Henderson IC, Norton L, Hayes DF. 

Association of angiogenesis and disease 



Eman MS Muhammad1 and Samy M Osman2 

908 

 

outcome in node-positive breast cancer 

patients treated with adjuvant 

cyclophosphamide, doxorubicin, and 

fluorouracil: a Cancer and Leukemia Group 

B correlative science study from protocols 

8541/8869. J Clin Oncol 2002: 20:732-742. 

66. Ludovini V, Sidoni A, Pistola L, Bellezza 

G, De Angelis V, Gori S, Mosconi AM, 

Bisagni G, Cherubini R, Bian AR, Rodinò 

C, Sabbatini R, Mazzocchi B, Bucciarelli E, 

Tonato M, Colozza M. Evaluation of the 

prognostic role of vascular endothelial 

growth factor and microvessel density in 

stages I and II breast cancer patients. Breast 

Cancer Res Treat 2003: 81:159-168. 

67. Kanjanapanjapol S, Wongwaisayawan S, 

Phuwapraisirisan S, Wilasrusmee C. 

Prognostic significance of microvessel 

density in breast cancer of Thai women. 

Med Assoc Thai 2007:90:282-290. 

68. Gluz O, Wild P, Liedtke C, Kates R, 

Mendrik H, Ehm E, Artinger V, Diallo-

Danebrock R, Ting E, Mohrmann S, 

Poremba C, Harbeck N, Nitz U, Hartmann 

A, Gaumann A. Tumor angiogenesis as 

prognostic and predictive marker for 

chemotherapy dose-intensification efficacy 

in high-risk breast cancer patients within the 

WSG AM-01 trial. Breast Cancer Res Treat 

2011: 126:643-51. doi: 10.1007/s10549-

011-1377-1376.  

69. Protopapa E, Delides GS, Révész L. 

Vascular density and the response of breast 

carcinomas to mastectomy and adjuvant 

chemotherapy. Eur J Cancer 1993:  

29A:1391-1393. 

70. Gunel N, Akcali Z, Coskun U, Akyol G, 

Yamac D, Yenidünya S. Prognostic 

importance of tumor angiogenesis in breast 

carcinoma with adjuvant chemotherapy. 

Pathol Res Pract 2002: 198:7-12. 

71. Ioachim E, Charchanti A, Briasoulis E, 

Karavasilis V, Tsanou H, Arvanitis DL, 

Agnantis NJ, Pavlidis N. Immuno-

histochemical expression of extracellular 

matrix components tenascin, fibronectin, 

collagen type IV and laminin in breast 

cancer: their prognostic value and role in 

tumor invasion and progression. Eur J 

Cancer 2002: 38:2362-2370. 

72. Fitzgibbons PL, Page DL, Weaver D, Thor 

AD, Allred DC, Clark GM, Ruby SG, 

O'Malley F, Simpson JF, Connolly JL, 

Hayes DF, Edge SB, Lichter A, Schnitt SJ. 

Prognostic factors in breast cancer. Arch 

Pathol Lab Med 2000: 124: 966-978. 

73. Kerns BJ, Jordan PA, Moore MB, 

Humphrey PA, Berchuck A, Kohler MF, 

Bast RC, Iglehart JD, Marks JR. p53 over-

expression in formalin-fixed, paraffin-

embedded tissue detected by immunohisto-

chemistry. J Histochem Cytochem 1992: 

40: 1047-1051. 

74. Hurlimann J, Chaubert P, Benhattar J. p53 

Gene alterations and p53 protein 

accumulation in infiltrating ductal breast 

carcinomas: correlation between immune-

histochemical and molecular biology 

techniques. Mod Pathol 1994: 7: 423-428. 

75. Putti T, Abd El-Rehim D, Rakha E, Paish 

C, Lee A, Pinder S, Ellis I. Estrogen 

receptor-negative breast carcinomas: A 

review of morphology and immune-

phenotypical analysis. Modern Pathol 2005: 

18: 26-35. 

76. Gasco M, Shami S, Crook T. The p53 

pathway in breast cancer. Br Cancer Res 

2002: 4: 70-76. 

77. Alsner J, Yilmaz M, Guldberg P, Hansen 

LL, Overgaard J. Heterogeneity in the 

clinical phenotype of tp53 mutations in 

breast cancer. Clin Cancer Res 2000: 6: 

3923-3931. 

78. Pharaoh PD, Day NE, Caldas C. Somatic 

mutations in the p53 gene and prognosis in 

breast cancer: a meta-analysis. Br. J. Cancer 

1999:  80: 1968-1973.        

79. Camplejohn RS, Gilchrist R, Easton D, 

McKenzie-Edwards E, Barnes DM, Eccles 

DM, Ardern-Jones A, Hodgson SV, Duddy 

PM, Eeles RA. Apoptosis, ageing and 

cancer susceptibility. British J Cancer 2003:  

28: 487-490. 



Angiogenesis in breast cancer. 

 

909 

 

80. Michalides R, Hageman P, van Tinteren H. 

A clinico-pathological study on 

overexpression of cyclin D1 and of p53 in a 

series of 248 patients with operable breast 

cancer. Br J Cancer 1996: 73: 728-734. 

81. Zolota V, Gerokosta A, Melachrinou M. 

Microvessel density, proliferating activity, 

p53 and bcl-2 expression in in situ ductal 

carcinoma of the breast. Anticancer Res 

1999: 19: 3269-3274. 

82. Yamashita H, Nishio M, Toyama T, 

Sugiura H, Zhang Z, Kobayashi S Iwase H. 

Coexistence of HER-2 over-expression and 

p53 protein accumulation is a strong 

prognostic molecular marker in breast 

cancer. Br Cancer Res 2004: 6: 24-30. 

83. Ferrero JM, Ramaioli A, Formento JL, 

Francoual M, Etienne MC, Peyrottes I, 

Ettore F, Leblanc-Talent P, Namer M, 

Milano G. P53 determination alongside 

classical prognostic factors in node-negative 

breast cancer: an evaluation at more than 

10-year follow-up. Ann Oncol 2000: 

11:393-397. 

84. Noguchi M, Kitagawa H, Kinoshita K, 

Thomas M, Miyazaki I, Saito Y, Mizukami 

Y, Nonomura A, Michigishi T, Nakamura 

S. The relationship of p53 Protein and 

lymph node metastases in invasive breast 

cancer. Surgery today 1994: 24: 512-517. 

85. Redondo M, Garcia J, Rodrigo I, Villar E, 

González C, Morell M. Expression of bax 

and p53 proteins in the tumorigenesis and 

progression of breast carcinomas. Tumour 

Biol 2003: 24:23-31. 

86. Kourea HP, Koutras AK, Scopa CD, 

Marangos MN, Tzoracoeleftherakis E, 

Koukouras D, Kalofonos HP. Expression of 

the cell cycle regulatory proteins p34cdc2, 

p21waf1, and p53 in node negative invasive 

ductal breast carcinoma. Mol Pathol 2003: 

56:328-335. 

87. Skarlos D, Gogas H, Kiriakou V, Margariti 

A, Kirkou E, Pavlaki E,  Asimaki A, Toliou 

T, Tziortziotis D, Vamvouka C, Fountzilas 

G. Evaluation of the prognostic value of 

p53 and Bcl-2 in breast cancer patients 

participating in a randomized study with 

dose-dense sequential adjuvant 

chemotherapy (DSAC). J Clin Oncol 2005: 

23: 627-637. 

88. Eltarhouny SA, Elsawy WH, Radpour R, 

Hahn S, Holzgrev W, Zhong XY. Genes 

controlling spread of breast cancer to 

lung“GANG of 4”.  Exp Oncol 2008:2: 91-

95. 

89. Macchetti AH, Marana HR, Silva JS, de 

Andrade JM, Ribeiro-Silva A, Bighetti S. 

Tumor-infiltrating CD4+ T lymphocytes in 

early breast cancer reflect lymph node 

involvement. Clinics 2006: 61:203-208. 

90. Verschraegen C, Vinh-Hung V, Cserni G, 

Gordon R, Royce ME, Vlastos G, Tai P, 

Storme G. Modeling the effect of tumor size 

in early breast cancer. Ann Surg 2005: 241: 

309-318. 

91. Arisio R, Sapino A, Cassoni P, Accinelli G, 

Cuccorese MC, Mano MP, and Bussolati G. 

What modifies the relation between tumour 

size and lymph node metastases in T1 

breast carcinomas?. J Clin Pathol 2000: 53: 

846-850. 

92. Song HS, Do YR, Kang SH, Jeong KY, 

Kim YS. Prognostic significance of 

immunohisto-chemical expression of p53 

gene product in operable breast cancer. 

Cancer Res Treat 2006: 38: 218-223. 

93. Gattuso p, Bloom K, Yaremko L, Borok R, 

Cobleigh M. Marker panel predictive of 

lymph node metastasis in young patients 

with breast carcinoma. Intl J Surg Pathol 

1998: 6: 55-60. 

94. Amila O, Vijaya BR, Kenneth JB, Pincas B, 

Galluzzi M, Cristina M, Denize 

MO, Marcia P, Victor EG, Melody C, Mark 

W, Paolo G. Predictors of lymph node 

metastasis in T1 breast carcinoma, stratified 

by patient age source. The Breast 2002: 8: 

349-355. 

95. Lipponen P, Ji H, Aaltomaa S, Syrjänen S, 

and Syrjänen K. p53 protein expression in 

breast cancer as related to histopathological 

http://www.ncbi.nlm.nih.gov/pubmed?term=Macchetti%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=Marana%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=Silva%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Andrade%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Andrade%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=Ribeiro-Silva%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=Bighetti%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed/16832552


Eman MS Muhammad1 and Samy M Osman2 

910 

 

characteristics and prognosis. Intl J Cancer 

1993: 55: 51-56. 

96. Lu C, Tanigawa N. Spontaneous apoptosis 

is inversely related to intratumoral 

microvessel density in gastric carcinoma. 

Cancer Res 1997:  57:221-224. 

97. Vermeulen PB, Eynden GGV, Huget P, 

Goovaerts G, Weyler J, Lardon F, Van 

Marck E, Hubens G, Dirix LY. Prospective 

study of intratumoral microvessel density, 

p53 expression and survival in colorectal 

cancer. Br J Cancer 1999: 79:316-322. 

 

No conflict of interest to be declared 

The research is covered financially by the authors as regard to the markers and was 

done at the Pathology Research Laboratory of Faculty of Medicine, Sohag University, 

Egypt. 

 

 وعالقتها بالمؤشرات االكليىنكية الباثولوجية في سرطان الثدي الغازيألوعية الدموية اتكوين 

 (٢) ، سامي محمد عثمان(١)محمد  إيمان/محمد صالح الدين

 بطب سوهاج (  ٢)الجراحة العامة قسم و (١)الباثولوجيا  قسم

واستجابتها  ونتيجتها،، سلوكها هائل فيال عدم التجانس مع األورام يمثل سرطان الثدي مجموعة من الخالصة:

ويعتبر تكوين األوعية الدموية الدقيقة خطوة مهمة ورئيسية في تطور الورم. ويمكن تقييم كثافة االوعية  للعالج.

 ٣١تعبيري ال سي دي  تقييم وتهدف هذه الدراسة الى:  .٣١تعبير ال سي دي الدموية الدقيقة عن طريق تقييم

بالقيم النذيرية االكليىنكية الباثولوجية المحتملة في سرطان القنوات في  اتعبيريهم ةوعالق سرطان الثدي في ٥٣وبي

   الثدي.

 تقييم وتم عينة من سرطان الثدي الغازي ٥٤وقد شملت هذه الدراسة على : والطرق المستخدمة دواالم

  .بيوتين -ن بطريقة البيروكسيداز أفيدي ٥٣و بي  ٣١الصبغة المناعية ل سي دي

الدقيقة في  ألوعية الدمويةعلى طول غشاء الخاليا البطانية ل ٣١ال سي ديوقد لوحظ وجود صبغة  :النتائج

كثافة  توقد ازداد .سرطان الثدي الغازي في ٦٦.٥ بلغت كثافة االوعية الدموية الدقيقةقد و .الثدي جميع عينات

وغزو االوعية الدموية  مع زيادة حجم الورم ودرجة الورم ٣١سي ديتعبير ال وفقا لتقييم  االوعية الدموية الدقيقة

 ٥٣بي للورم زيادة احصائية ذات داللة. وقد وجدنا عالقة احصائية بين تعبير الليمفاوية وايجابية الغدد الليمفاوية

وقد  يمفاوي.واالرتشاح الل ٥٣ودرجة الورم وغزو االوعية الدموية الليمفاوية وكذلك بين تعبير بي وحجم الورم

 سرطان الثدي الغازي.  في ٣١و سي دي ٥٣بيكل من  وجدنا عالقة احصائية بين تعبير

درجة الورم  مع زيادة ٣١تعبير ال سي ديوفقا لتقييم  تكوين األوعية الدموية الدقيقة تنظيميزداد  االستنتاجات:

ان و، تكوين األوعية الدموية ر قدرة علىاألكث هي العدوانية وقد يعكس هذا أن األورام ،في سرطان الثدي الغازي

مع  ٣١في تعبير ال سي ديزيادة كانت هناك  .على سوء عاقبة المرض ونذير هي عالمةاألوعية الدموية  تكوين

قد تعني هذه النتائج بالتالي السلبية في تشخيص سرطان الثدي. و تالدالال مع زيادة تازدادالتي   ٥٣زيادة تعبير بي

ستراتيجيات جديدة لتحسين عالج ال اساس ووضع الورم عية الدموية لها فائدة لتقدير مخاطر انتشارن قياسات األوأ

 . سرطان الثدي

Running Title: Angiogenesis in breast cancer. 
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	Statistical analysis:
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	RESULTS
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	CD31 expression:
	CD31 staining was observed along the cell membrane of endothelial cells in all IDC specimens and the median MVD count was 66.5. MVD as assessed by CD31 was correlated with tumor size (P<0.04), lymphovascular invasion (P<0.01) and lymph node status (P<...
	There was statistically significant correlation between p53 expression and tumor size (P<0.05), tumor grade (P<0.002), lymphovascular invasion (P<0.02), and lymphocytic infiltration (P<0.03). However, there was no significant correlation between p53 e...
	(Table 3): P53 expression in IDC of the breast in relation to clinico-pathological factors (No = 54).
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	DISCUSSION
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	IDC NST is the most commonly encountered form of IDC [27].  In our series most of the specimens were IDC NST (77.8%). This ratio looks near to that found by Li et al, [28], Denkert et al, [29] & El-Gendi and Abdel-Hadi[30] who found that the frequency...
	Tumor grade has been a highly valuable prognostic factor for breast cancer, as poorly differentiated lesions are associated with significantly poorer clinical outcome[31]. Histological grade may also provide useful information with regard to response ...
	In our study; IDC were graded into 6/54 (11%) grade I, 29/54 (54%) grade II, and 19/54 (35%) grade III. Omar et al,[25], reported a lower incidence of grade I IDC (5.4%) in Egyptian patients, while grades II and III tumors were 66.0% and 28.6% respect...
	Axillary lymph node is the most important prognostic factor affecting local control, disease-free and overall survival[3, 33]. In our study axillary lymph nodes were involved in 67% (36/54), in agreement with Jatoi et al,[34] who found axillary lymph ...
	Invasion of the lymphovascular channels is a necessary gateway to the metastatic process and is an independent prognostic indicator in breast cancer[37]. In our study, lymphovascular invasion was present in 39% (21/54) of breast cancer patients. Simi...
	There is no definitive conclusion regarding the efficacy of T cell-dependent immune mechanisms or regarding the correlation between the extent and type of lymphocyte infiltration and tumor progression in most subtypes of breast carcinoma[41]. Some stu...
	Desmoplastic reaction is characteristic of IDC of the breast, and the intensity of this reaction can be different from case to case. The interactions between the tumoral stroma and the neoplastic cells are very important, and the tumor stroma can act ...
	An important key step in tumor progression is the formation of new blood vessels from a pre-existing vascular network, known as angiogenesis[47]. It has been demonstrated that an important event in the process of angiogenesis is the recruitment of end...
	In the mammary gland, Bluff et al,[51] found that angiogenic switch occurs at the onset of hyperplasia in the mammary milk duct before any morphological evidence of atypia, although the greatest increase in angiogenesis occurs between in situ and inva...
	In the current study, no correlation was found between patient’s age and MVD as expressed by CD31 immunostaining consistent with Kumar et al,[55], Choi et al,[56] and Biesaga et al, [57] in IDC. There was significant positive correlation between tumor...
	Although not as strong as tumor size and axillary lymph node status, tumor grade is associated with poor prognosis, and higher grade tumors show aggressive behaviors[59]. In our study, tumors with the highest MVD were histologically grade III, and the...
	Some studies have suggested that MVD was an independent and highly significant prognostic factor for both node-negative and node-positive patients[54, 60]. Weidner et al, [1991][54] reported that higher MVD was associated with axillary lymph nodes or ...
	Some reports[63, 64] suggest an association between low MVD and good prognosis. Previous studies have showed that high MVD significantly predicts poor survival of breast cancer patients (both relapse-free survival and overall survival)[62]. By contras...
	Our findings, however, confirms the hypothesis that MVD as assessed by CD31 was correlated with some poor prognostic parameters; tumor size, increasing grade of IDC, lymphovascular invasion and lymph node status.
	Nearly one-third of breast cancers have mutations in p53 gene[72]. Immunohistochemical assays generally detect nuclear accumulation of p53 protein, which is often related to conformational alterations and a prolonged half-life of the encoded protein [...
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	Despite the hypothesis that a reduction in apoptotic response to DNA damage with increasing age may play a significant role in the age-related increase in cancer[79], we found that no significant correlation between p53 expression and age of the patie...
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	Axillary lymph node involvement was reported as the single most important predictor of disease-free survival and overall survival [89]. Hence, the generally admitted conclusion is that tumor size loses its prognostic role in cases of nodal involvement...
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