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Abstract: Methods: Immunhistochemical Ultra SensitiveTM S-P method was 

employed to detect the expression of Survivin and VEGF in 334 cases including 

60 cases of UDH, 57 cases of atypical ductal hyperplasia (ADH), 89 cases of 

ductal carcinoma in situ (DCIS) and 128 cases invasive ductal carcinomas (IDC). 

The multiple biological parameters including the tumor size, grade, Lymph node 

status, tumor metastasis and stage were compared with and investigate the 

associations of Survivin and VEGF expressions in breast carcinoma. Results: ⑴ 

Survivin was maily distributed in cytoplasm in UDH, but also distributed in 

nucleus and cytoplasm in IDC, DCIS and ADH mammary tissues .⑵ The positive 

rates of Survivin and VEGF in IDC were 67.2% and 68.8%, in DCIS were 59.6% 

and 44.9%, in ADH were 57.9% and 36.8%, and in UDH tissues were 1.7% and 

20.0%. Compaired with UDH tissues group, there were significant differences of 

the positive rates of Survivin and VEGF in IDC (χ2=70.540, P=0.000; χ2=38.993, 

P=0.000), DCIS (χ2=51.967, P=0.000; χ2=9.815, P=0.002) and ADH 

(χ2=42.829,P=0.000; χ2=4.095,P=0.043) group, P<0.05, respectively. There were 

significant differences in the positive expression rates of VEGF between DCIS 

and IDC (χ2=12.298,P=0.001), ADH and IDC (χ2=16.589, P=0.000), however, 

there were no significant differences of Survivin expression between IDC and 

DCIS (χ2=1.330,P=0.249), IDC and ADH tissue (χ2=1.484,P=0.223). Positive 

expression rates of Survivin and VEGF were found no significant between ADH 

and DCIS tissue (χ2=0.039, P=0.0843; χ2=0.938, P=0.333). ⑶There was positive 

correlation in over-expressions of Survivin and VEGF with histological grade 

(χ2=10.631, 12.412), lymph node metastasis (χ2=8.135, 7.677), distant metastasis 

(χ2=17.732, 7.621) and stage (χ2=6.992, 21.211) of IDC tumor. ⑷ The expression 

of VEGF was correlated positively with Survivin (r=0. 211, P=0.017). Conclusion: 

The results demonstrate that Survivin location changes from cell plasma to cell 

nucleus might participate in oncogenesis and development of breast cancer. The 

over-expression of Survivin and VEGF might be important biological markers for 

invasion and metastasis of breast invasive carcinomas. The combined detaction of 

Survivin and VEGF are the predictors for prognosis of breast carcinoma. 

Keywords: Breast cancer, Survivin, vascular endothelial growthfactor, 

immunohistochemical, clinic, pathology. 

1. INTRODUCTION

Cancer is a major public health problem all 

over the world. In recent years, the incidence 

of breast cancer is relatively high, and the 

peak incidence is in advance, a large number 

of patients died of breast cancer 

complications or serious organ metastasis 

each year [1, 2]. However, the pathogenesis 

of breast cancer is not fully clear, studies 

have shown that the proliferation and 

metastasis of breast cancer cells is a very 

complex, multistep process, affected by 

various factors including the common role of 

environmental, genetic and so on. Many 

studies have found that certain biological 
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indicators by detecting abnormal expression 

of molecules, such as ER, PR, HER2, Ki-67, 

etc, can guide clinical diagnosis and 

treatment activities prognosis [2-5]. There are 

several other molecular biomarkers, such as 

Survivin, CD105 and vascular endothelial 

growth factor (VEGF) and have been 

confirmed to participate in the evolution of 

breast cancer [2-5]. Survivin is one of the 

most important members of the inhibitors of 

apoptosis protein family, as it is expressed in 

most human cancers but is absent in normal, 

differentiated tissues [2]. Lending to its 

importance, survivin has proven associations 

with apoptosis and cell cycle control, and has 

more recently been shown to modulate the 

tumor microenvironment and immune 

evasion as a result of its extracellular 

localization. Survivin has been shown to 

localize in mitochondria, where it modulates 

tumor cell apoptosis similar to the Bcl-2 

family [2]. Its localization to the nucleus and 

cytosol confers its role in mitosis regulation 

and apoptosis inhibition, respectively. 

Nuclear survivin is known to be a cell-cycle-

associated protein. Investigations of cell 

division regulation during the depletion of 

survivin by small interfering (si)RNA 

demonstrated an increase in mitotic arrest and 

chromosomal misalignment. Furthermore, 

survivin is involved in microtubule assembly 

and centromere stabilization during mitosis. 

Vascular endothelial growth factor (VEGF) 

capable of promoting angiogenesis exerts an 

important effect in the process of genesis, 

development, metastasis and recurrence of 

various tumors. CD105 is an accessory 

receptor of transforming growth factor. The 

highest synthesis, as well as expression, of 

endoglin has been found in vascular 

endothelial cells. Upregulation of survivin 

has been found in many cancers including 

breast, prostate, pancreatic, and 

hematological malignancies, and it may prove 

to be associated with the advanced 

presentation, poorer prognosis, and lower 

survival rates observed in ethnically diverse 

populations [6, 7]. In this study, we 

investigated the prognostic significance of 

Survivin, VEGF and Microvessel density 

(MVD) based on the number of CD105-

positive vessel in various breast tissues and 

epithelium surrounding area adjacent to the 

lesion and to evaluate the relationship 

between Survivin, VEGF, MVD and lymph 

node metastasis and tumor recurrence of 

breast cancer after surgery, in order to explore 

the above markers expressions and 

clinicopathological parameters in mammary 

cancer, and study their expressions with 

chemosensitivity in mammary carcinoma. 

2. PATIENTS AND METHODS 

2.1. Patients Selection 

One handrened twenty-eight patients 

diagnosed invasive breast cancer (IDC), age 

ranged from 22 to 79 years, mean 48.7 years, 

were collected during excision surgery at 

Rizhao people’s Hospital from June 2000 to 

June 2013. 89 cases of ductal carcinoma in 

situ (DCIS), and 57 cases of atypical ductal 

hyperplasia (ADH) and 60 cases of usual duct 

hyperplasia (UDH) lesions were selected as a 

control group. Permission was obtained from 

the Local Ethical Committee to collect 

mammary cancer tissues and all patients 

signed informed consents to the research. The 

patients had not been treated with hormone 

endocrine therapy, anti-neoplastic 

chemotherapy or radiotherapy during the last 

six months. The expression of Survivin and 

VEGF in mammary cancer were detected and 

their relationship with the multiple clinical 

biological parameters including the tumor 

size, grade, stage, region lymph node 

metastasis, distant metastasis and recurrence 

on files were also assessed in order to study 

the clinical and pathological characteristics 

associated with mammary cancer and 

improve the clinical diagnosis, monitor 

whether the cancer was indeed in regression 

due to the anti-cancer treatment, or 

reoccurring. Immunohistochemical S-P 

method was used to detect differences in 

tumor tissue Survivin and VEGF expression 

and the situation before and after 

chemotherapy in 52 cases of mammary 

cancer patients to neoadjuvant chemotherapy. 

According to the International Union against 

Cancer (UICC) TNM classification of solid 

malignant tumors standard (7th ed) and 

American Joint Committee on Cancer (AJCC) 

Cancer Staging Manual (7th ed) to evaluate 

curative effect of therapeutic effect [8, 9]. 

2.2. IMMUNOHISTOCHEMISTRY 

2.2.1. QualityControl 

One handrened twenty-eight patients 

diagnosed invasive breast cancer (IDC), age 

ranged from 22 to 79 years, mean 48.7 years, 

were collected during excision surgery at 

Rizhao people’s Hospital from June 2000 to 

June 2013. 89 cases of ductal carcinoma in 

http://cn.bing.com/dict/clienttranslate?mkt=zh-CN&setLang=ZH&form=BDVEHC&q=%E4%B8%AD%E5%8C%BB%E9%99%A2##
http://cn.bing.com/dict/clienttranslate?mkt=zh-CN&setLang=ZH&form=BDVEHC&q=%E4%B8%AD%E5%8C%BB%E9%99%A2##
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situ (DCIS), and 57 cases of atypical ductal 

hyperplasia (ADH) and 60 cases of usual duct 

hyperplasia (UDH) lesions were selected as a 

control group. Permission was obtained from 

the Local Ethical Committee to collect 

mammary cancer tissues and all patients 

signed informed consents to the research. The 

patients had not been treated with hormone 

endocrine therapy, anti-neoplastic 

chemotherapy or radiotherapy during the last 

six months. The expression of Survivin and 

VEGF in mammary cancer were detected and 

their relationship with the multiple clinical 

biological parameters including the tumor 

size, grade, stage, region lymph node 

metastasis, distant metastasis and recurrence 

on files were also assessed in order to study 

the clinical and pathological characteristics 

associated with mammary cancer and 

improve the clinical diagnosis, monitor 

whether the cancer was indeed in regression 

due to the anti-cancer treatment, or 

reoccurring. Immunohistochemical S-P 

method was used to detect differences in 

tumor tissue Survivin and VEGF expression 

and the situation before and after 

chemotherapy in 52 cases of mammary 

cancer patients to neoadjuvant chemotherapy. 

According to the International Union against 

Cancer (UICC) TNM classification of solid 

malignant tumors standard (7th ed) and 

American Joint Committee on Cancer (AJCC) 

Cancer Staging Manual (7th ed) to evaluate 

curative effect of therapeutic effect [8, 9]. 

2.2. Immunohistochemistry 

2.2.1. Quality Control 

Tissue samples were fixed in 10% neutral 

buffered formalin and embedded in paraffin. 

Tissue sections were deparaffinized and 

rehydrated using standard procedures. 

Immunoreactions were processed using the 

Ultra SensitiveTM S-P Kit (Maixin-Bio, 

Fuzhou, Fujian, China) according to the 

manufacturer's instructions to detect 

differences in tumor tissue Survivin, VEGF 

and CD105 expression, and signals were 

visualized using the DAB substrate, which 

stains the target protein yellow. Localization 

of Survivin distributed was assessed. 

Positivity for VEGF was indicated by 

cytoplasmic staining. Histologically 

recognizable vessels within tissue sections 

served as internal controls for CD105 

immunostaining. 

2.2.2. Survivin Assay 

In brief, a proportion score was assigned that 

represents the estimated proportion of 

positive tumor cells on the entire slide. For 

each histological section, the percentage of 

positive cells was scored as 0 (<5%), 1 (6%-

25%), 2 (26%-50%), 3 (51%-75%) and 4 

(>75%), and the staining intensity was scored 

as 0 (negative), 1 (weak), 2 (moderate) and 3 

(strong). The immunoreactive score (IRS) 

was obtained by multying the percentage of 

positive cells and the staining intensity. 

Immunohistochemical results with an IRS of 

0 were considered negative (-), 1-4 weak 

positive (+), 5-8 moderate positive (++) and 

9-12 strong positive (+++). The negative 

controls were used. The primary antibody 

was replaced with PBS, containing 0.1% 

bovine serum albumin at the same 

concentration as the primary antibody. The 

positive controls were tissues known to 

express the antigen being studied. 

Localization of Survivin distributed was 

assessed. The multifaceted functionality of 

survivin was still being intensely scrutinized, 

and it appears that protein 

compartmentalization may be important. 

Survivin has been shown to localize in 

mitochondria. Its localization to the nucleus 

and cytosol confers its role in mitosis 

regulation and apoptosis inhibition, 

respectively. Survivin was maily distributed 

in cytoplasm, but also in nucleus and 

cytoplasm in mammary tissues. Assessment 

of the staining was evaluated by two 

independent pathologists without knowledge 

of the clinical status of the patients.  

2.2.3. VEGF Assay 

VEGF was localized in the cytoplasm and the 

membrane. Cells were classified according to 

the positive rate and color intensity as follows: 

negative, number of positive cells<25%; 

positive, brown particles, number of positive 

cells≥25%. 

2.2.4. MVD Assay 

The MVD recognized by CD105 was 

evaluated under light microscopy according 

to the procedure described by Kopczyńska et 

al [3]. Briefly, after scanning the sections at 

low magnifications, five tumor areas with the 

greatest number of distinctly highlighted 

micovessels were selected. The number of 

vessels was counted in the highlighted 

micovessels at high magnifications (400×), 

and the average counts of the fields were 

recorded. Each brown-stained endothelial cell 

or endothelial cell cluster, which was clearly 

separate from the adjacent micovessels, 
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tumor cells and connective tissue elements 

was considered a single, countable 

microvessel.Sections were considered 

positive for Survivin and VEGF when more 

than 25% of tumor cells were stained in the 

cytoplasm or cell membrane. 

2.3. Pathologic Histopathology Analysis 

The pathological diagnosis was verified by 

histological methods independently by two 

pathologists, and pathological categorization 

was determined according to the current 

World Health Organization classification 

system (WHO 2012) [1], and the pathological 

diagnosis was verified by histological 

methods independently by two pathologists, 

and the pathologists were blinded to the 

subject’s clinical history and the results of the 

immunohistochemistry staining assay. The 

pathological reading was determined for each 

biopsy slide with an overall pathological 

diagnosis determined for each subject. The 

tumor grade was determined according to the 

modified Bloom-Richardson score. The grade 

was obtained by summing the scores for 

tubule formation, nuclear pleomorphism, and 

mitotic count, which were scaled as 1, 2, or 3. 

The final scores ranged between 3 and 9 and 

were then divided into three grades (I–III). 

The final grading scores were as follows: sum 

of points, 3–5, final grade I; 6–7, II; and 8–9, 

III.  

2.4. Statistical Analysis 

SPSS version 17.0 statistical software was 

used to analyze the data. The MVD results 

were expressed as the mean and standard 

deviation (mean±SD). Because the 

distribution of MVD was not Gaussian, the 

nonparametric Mann-Whitney U-test was 

used to determine differences between the 

benign and malignant groups, and the 

nonparametric Kruskal-Wallis test was used 

for the analysis of differences among more 

than two groups. Enumeration data with chi-

squared (χ2) test. The relationship of this 

dichotomous variable to other 

clinicopathological correlates was established 

using χ2 or Fisher’s exact tests, as appropriate. 

Kaplan-Meier overall survival curves was 

constructed to demonstrate the survival 

differences between the Survivin-positive and 

negative patients. A P value less than =0.05 

was deemed statistically significant in two 

groups, and '=0.0083, '=/N, N=n (n-1)/2 

among four groups. All other statistical tests 

were performed using Graphpad Prism 5.0. 

3. RESULTS 

3.1. The Immunohistochemical Survivin 

and VEGF Expression in Different Tissue 

3.1.1. Immunohistochemical Expression 

Location 

In different mammary tissues, Survivin 

immunoreactivity expression the percentage 

of cancer cells showed cytoplasm and nuclear 

reactivity shown in Fig. (1). Survivin was 

only distributed in cytoplasm, and there is no 

distributed in nucleus,which was shown in 

Fig. (1a), Survivin was maily distributed in 

cytoplasm in atypical ductal hyperplasia 

mammary tissues, ductal carcinoma in situ 

shown in Fig. (1b) and invasive ductal 

carcinomas, and also distributed in some 

degree in nucleus, and in high histological 

grade the expression of survivin in the 

nucleus ratio increased shown in Fig. (1c and 

1d). Therefor, our results support that 

Survivin location changes from cell plasma to 

cell nucleus might participate in oncogenesis 

and development of breast cancer. Survivin 

was referred to as a bifunctional protein, 

having essential roles in inhibiting apoptosis 

and controlling proper cell division. Nuclear 

survivin as a cell cycle regulator. 

Cytoplasmic/mitochondrial survivin as an 

apoptosis inhibitor; extracellular survivin as a 

modulator of tumor microenvironment. But 

VEGF expression were located in the tumor 

cell cytoplasm no matter in usual duct 

hyperplasia lesions or breast carcinomas. 

3.1.2. Survivin Expressions 

The expressions of Survivin in diffrent 

groups were shown in Table 1. The positive 

rates of Survivin in invasive carcinomas was 

67.2%, in ductal carcinoma in situ was 59.6%, 

in atypical ductal hyperplasia was 57.9%, and 

in usual duct hyperplasia lesions tissues was 

1.7%. Compaired with usual duct hyperplasia 

tissues group, there were significant 

differences of Survivin in invasive ductal 

carcinomas (χ2=70.540, p=0.000), ductal 

carcinoma in situ (χ2=51.967, P=0.000) and 

atypical ductal hyperplasia (χ2=42.829, 

p=0.000) group, P<0.05, respectively, which 

were shown in Table 2. There were 

significant differences in the expression rates 

of Survivin between ductal carcinoma in situ 

and invasive carcinomas (χ2=12.298, 

P=0.001), atypical ductal hyperplasia and 

invasive carcinomas (χ2=16.589, P=0.000), 

however, there were no significant 

differences between invasive carcinomas and 

ductal carcinoma in situ, invasive carcinomas 
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and atypical ductal hyperplasia tissue. 

Positive expression rates of Survivin was 

found no significant between atypical ductal 

hyperplasia and ductal carcinoma in situ 

tissues. In high histological grade invasive, 

the survivin expression in the nucleus ratio 

increased shown in Fig. (1c and 1d). 

Table 1.Survivin expresses in different 

tissues. 

Groups 
No. of 

Cases 
Positive Negative 

IDC 128 86 42 

DCIS 89 53 36 

ADH 57 33 24 

UDH 60 1 59 

 

Table 2.Comparison of Survivin expresses. 

Comparison χ2 P Value Significance 

IDC vs DCIS 1.330 0.249 NS. 

IDC vs ADH 1.484 0.223 NS. 

IDC vs ADH 70.54 0.000 Sig. 

DCIS vs ADH 0.039 0.843 NS. 

DCIS VS UDH 51.97 0.000 Sig. 

ADH vs UDH 42.83 0.000 Sig. 

Sig.: Significance; NS.: no Significance. 

 

3.1.3. VEGF Expressions 

The expressions of Survivin and VEGF in 

diffrent groups were shown in Table 3. The 

positive rates of VEGF in invasive ductal 

carcinomas was 68.8%, in ductal carcinoma 

in situ was 44.9%, in atypical ductal 

hyperplasia was 36.8%, and in usual duct 

hyperplasia lesions tissues was 20.0%. 

Compaired with usual duct hyperplasia 

lesions tissues group, there were significant 

differences of the positive rates of VEGF in 

invasive ductal carcinomas (χ2=38.993, 

p=0.000), ductal carcinoma in situ (χ2=9.815, 

p=0.002) and atypical ductal hyperplasia 

(χ2=4.095,p=0.043) groups, P<0.05, 

respectively, which were shown in Table 4. 

There were significant differences of VEGF 

expression between ductal carcinoma in situ 

and invasive ductal carcinomas, atypical 

ductal hyperplasia and invasive ductal 

carcinomas, however, there were no 

significant differences of VEGF between 

atypical ductal hyperplasia and ductal 

carcinoma in situ tissue (P>0.05, 

respectively). 

 

 
 

Fig. (1). Survivin expressions. (a) UDH 

tissue, weekly positive reactivity in 

cytoplasmic; (b) DCIS tissue, moderate 

positive in cytoplasmic; (c) Low grade breast 

carcinoma (grade Ⅰ), maily distributed in 

cytoplasm, but also distributed in nucleus; (d) 

Highgrade (grade Ⅲ) carcinoma, distributed 

in nucleus or cytoplasms trongly, and the 

nucleus expression percentage increased. 

3.2. Relationship between Survivin, VEGF 

Expression and Biological Parameters in 

Breast Cancer 

3.2.1. Survivin Express with Biological 

Parameters 

The express of Survivin and VEGF and their 

relationship with clinical-pathological 

parameters in mammary cancer shown in 

Table 5. There was positive correlation in 

over-expressions of Survivin and VEGF with 

high histological grade (III) with lymph node 

metastasis, distant metastasis and advanced 

stage (III+Ⅳ) of invasive ductal carcinomas 

tumor (P<0.05, respectively), and the 

expressions of Survivin were not related with 

age (≤50 yr vs 50yr) and size of tumor (≤5cm 

vs >5cm) (P>0.05, respectively). There was 

significantly difference in the mean express 

of Survivin frequency between ER or PR 

positive and negative groups (P<0.05, not 

shown in Table.5 

3.2.2. VEGF Express with Biological 

Parameters 

Relationship between COX-2 and clinical-

pathological parameters of breast cancer was 

shown in Table 5 and Fig. (2). There was 

positive correlation in over-expression of 

VEGF in breast carcinomas with histological 

grade (I or II vs III), lymph node metastasis 

and distant metastasis (P<0.05, respectively). 

However, the expressions were not related 
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with age (≤50 yr vs 50 yr) and size of tumor 

(≤5 cm vs >5 cm) (P>0.05, respectively). 

 

 
Fig. (2). VEGF express relation with 

biological parameters in breast cancer. 

 

3.2.3. Correlation between Survivin and 

VEGF Expresses 

The correlation between Survivin and VEGF 

Expresses in breast carcinoma was shown in 

Table 6. The expression of VEGF was 

correlated positively with Survivin in breast 

carcinoma (r=0.211, P<0.05).  

3.3. MVD in Different Tussue and 

Relationship with Clinicopathological 

Characteristics in Breast Cancer 

3.3.1. MVD Expressions in Breast 

Carcinomas and Epithelium Adjacent 

Tussues 

The various breast tissues and epithelium 

adjacent to the lesion were 

immunohistochemically stained for CD105, 

and MVD recognized by CD105 was 

assessed based on the number of CD105-

positive vessels. Immunohistochemical 

results were shown and listed in Table 7 and 

Fig. (3a). Compaired with UDH groups, the 

MVD had statistical significance in IDC, 

DCIS, ADH, P<0.05, respectively. MVD in 

the peripheral area adjacent to the lesion was 

significantly higher than those central area 

within the lesion in every group (P<0.01 for 

each group), in Table 7 and Fig. (3b, c). 

 
 

Fig. (3). The MVD in different groups (a) 

and comparison of MVD in tumor central and 

peripheral Areas (b and c). 
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Fig. (4). Correlation between MVD and 

biological parameters of breast carcinoma. 

 

 

Table 3.VEGF expresses in different 

tissues. 

Groups No. of 

Cases 

Positive Negative 
IDC 128 88 40 

DCIS 89 40 49 
ADH 57 21 36 
UDH 60 12 48 

 

Table 4.Comparison of VEGF expresses. 

Comparison χ2 
P 

Value 
Significance 

IDC vs DCIS 12.298 0.000 Sig. 
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IDC vs ADH 16.590 0.000 Sig. 

IDC vs ADH 38.990 0.000 Sig. 

DCIS vs ADH 0.938 0.333 NS. 

DCIS VS UDH 9.815 0.002 Sig. 

ADH vs UDH 4.095 0.0043 Sig. 

Sig.: Significance; NS.: no Significance. 

 

Table 5. Survivin and VEGF express 

relation with biological parameters in 

breast cancer. 

Biologic

al 
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% 0.0

14 

0.9

06 

42 
70.0

% 0.0

82 

0.7

74 
>50 yr 68 46 

67.6

% 
46 

67.6

% 

Tumor 

size 
         

≤5 cm 109 70 
64.2

% 2.9

33 

0.0

87 

73 
67.0

% 1.0

80 

0.2

99 
>5 cm 19 16 

84.2

% 
15 

78.9

% 

Histoligi

calgrade 
         

I+ II 96 57 
59.4

% 
10.

63

1 

0.0

01 

58 
60.4

% 
12.
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2 

0.0

01 
III 32 29 
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% 
30 
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% 
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35 
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04 
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77 
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24 
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00 
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% 
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08 
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50.7
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1 

0.0

00 
III+Ⅳ 61 48 
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% 
54 
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Table 6. Correlation between Survivin and 

VEGF expresses in breast carcinoma. 

VEGF n 
Survivin 

Kappa 
P 

Value Negative Positive 

Negative 40 19 21 
0.211 0.017 

Positive 88 23 65 

 

Table 7. MVD-CD105 in different groups 

and compariso n of MVD in tumor central 

and peripheral areas. 

Gro

ups 
n 

Lesions  

Comparison of 

Tumor Central and 

Peripheral Areas 
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22.
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0.000±

0.000 

10.038

±3.976 
- - 

*Compared with IDC, DCIS, ADH, UDH all 

P<0.01. # Comparison of tumor central and 

peripheral areas. 

 

Table 8. Correlation between MVD and 

biological parameters of breast carcinoma. 

Biological 

parameters 
No 

CD105-MVD 

MVD (x±s) t P 

Age at 

diagnosis 
  

1.090 0.278 ≤50yr 60 
29.887±5.55

6 

>50yr 68 
31.282±5.22

3 

Tumor size     

≤5cm 46 
34.245±7.98

4 
1.818 0.07 

>5cm 82 
36.996±8.36

2 

ER or PR 

status 
    

positive 78 
28.194±5.76

6 
6.628 

<0.0

1 
negative 50 

37.144±9.51

9 

Histoligical 

grade 
    

I+II 96 27.769±7.62 8.272 <0.0
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5 1 

III 32 
40.125±6.28

2 

Lymph node 

metastasis 
    

Absent 45 
22.936±3.30

7 15.80

1 

<0.0

1 
Present 83 

39.549±7.87

3 

Distant 

metastasis 
    

Absent 91 
27.887±6.61

6 10.83

9 

<0.0

1 
Present 37 

41.046±5.12

6 

Recurrence     

positive 22 
42.366±11.4

97 23.63

9 

<0.0

1 
negative 106 

23.273±6.61

8 

 

3.3.2. Relationship between MVD and 

Clinical pathological Parameters in breast 

cancer 

The clinical-pathological parameters and their 

relation-ship with the express of MVD in 

IDC were shown in the Table 8 and Fig. (4). 

There was a significantly difference in the 

express of MVD frequency between ER/PR 

positive and negative IDC patients, 

histoligical grade (I+II) and grade III IDC, 

lymph node and distant metastasis (P<0.05). 

However, there was not difference in the 

mean express of CD105-MVD frequency 

between age at diagnosis (≤50yr vs >50yr) 

and tumor size (≤5cm vs >5cm), respectively 

(P>0.05). 

3.4. Comparison of Survivin, VEGF 

Express with Chemotherapy and Survival 

Analysis 

Survivin, VEGF expression and the situation 

before and after chemotherapy in 52 cases of 

mammary cancer to neoadjuvant 

chemotherapy was studied. Before and after 

chemotherapy, the expression of Survivin and 

VEGF has decreased significantly, P<0.05, 

respectively. Before and after chemotherapy, 

the expressions of Survivin and VEGF are 

positive correlation, P<0.05. According to 

International Union against Cancer, TNM 

classification of solid malignant tumors 

standard and American Joint Committee on 

Cancer Cancer Staging Manual to evaluate 

curative effect of therapeutic effect [8, 9]. 

Complete remission (CR): all known lesions 

disappeared at least up to 4 weeks; Partial 

response (PR) : measurable lesions, the total 

volume by 50% at least more than 4 weeks 

and no progression or other lesions; stable 

condition (SD): one or more of the 

measurement volume reduced less than 50% 

of the lesions or increased less than 25%, the 

time for at least four weeks; Disease 

progression (PD): one or more measurable 

lesion volume increases more than 25% or 

the emergence of new lesions. CR and PR for 

the total effective rate. Before neoadjuvant 

chemotherapy, the chemosensitivity of 

Survivin and VEGF positive expression was 

worse than the chemosensitivity of those 

nagetive expression (P<0.05). Survivin and 

VEGF can be used as a predictor of 

mammary cancer chemosensitivity to help 

develop individualized chemotherapy. 

Overall Survival of Survivin
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Fig. (5). Overall survival curves of the 

patient population under study (Kaplan-

Meier). 

 

Patients were monitored for survival from 

2003 to 2015 through telephone 

communication and periodic returns to the 

Rizhao People’s Hospital. Follow-up 

information was available for 86 of the 

patients. Seventeen (19.8%) of these patients 

relapsed, and nine (10.5%) died during the 

course of the follow-up period. Overall 

survival was defined as the period (months) 

between surgical removal and death caused 

by the neoplastic process. The patients whose 

deaths occurred from any other cause were 

not taken into account. Patients were 

censored if the follow-up period was less than 

6 months. For Survivin and VEGF expression, 

the patients were divided into negative and 

positive two groups. For MVD, the patients 

were also classified two groups according to 

the median values: median 30 or below, 

median more than 31. Considering only the 

Survivin and VEGF expression, survival was 

found to be longer in Survivin negative group 

than that in positive group (P<0.05), which 

was shown in Fig. (5). When overall survival 
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and MVD were analyzed, patients with 

increased vascularization presented shorter 

overall survival (P<0.05). 

4. DISCUSSION 

Breast cancer is one of the common 

malignancies in women and its morbidity is 

on the rise year by year both in developed 

and developing countries [1]. It is a major 

public health problem throughout the world. 

Accounting for 23% of all cancers in women 

globally, it is more than twice as common as 

cancer at any other site [1, 2, 10]. Breast 

intraductal proliferative lesions (IDPLs) are a 

group of cytologically and architecturally 

diverse proliferations, typically originating in 

the terminal-duct lobular unit and confined to 

the mammary ductal-lobular system [1, 10]. 

Most invasive ductal carcinomas are 

associated with more than one histologic 

subtype of intraductal proliferative lesions 

and intraductal proliferative lesions are 

associated with an increased risk, albeit of 

different magnitudes, for the subsequent 

development of invasive carcinoma [1]. Some 

of these lesions are best considered as risk 

indicators whereas others are recognized as 

true precursors of invasive breast cancer [1, 

10]. Precancerous lesions are associated with 

different levels of risk for development of 

breast invasive carcinoma that range from 

approximately l.5 times that of the reference 

population for UDH, to 3-5-fold for ADH, 

and 8-10-fold for DCIS [1]. The long-held 

notion of a linear progression from normal 

epithelium through UDH, ADH and 

carcinoma in situ to invasive cancer is overly 

simplistic. Breast precancerous lesions are 

characterized by an increase in the number of 

cells resulting in total alteration and 

distension of the normal unit structure of the 

breast without increasing in number. In fact, 

the interrelationship between these various 

intraductal proliferative lesions and IDCs is 

far more complex. DCIS is a segmental 

disease, originating in the terminal duct-

lobular unit (TDLU) and progressing within 

the duct system toward the nipple and into 

adjacent branches of a given segment of the 

duct system, and involvement of the segment 

may be extensive and skipped areas may 

occur, especially in lesions of low nuclear 

grade compared to UDH diseases in many 

ADH, DCIS and IDC. In a small proportion 

of cases, high-grade DCIS may be 

sufficiently extensive and exhibit such an 

abundance of intraluminal necrosis or 

associated stromal reaction that it presents as 

multiple areas of round, pale comedo necrosis 

or a firm, gritty mass [1, 10]. Some of these 

lesions are coexist with IDC and often 

present more than one histologic architectural 

subtype (50.15%) [1, 10]. In this study, age of 

the breast precancerous lesions ranged from 

21 to 78 years, mean 47.3 years, and the 

mean age at which DCIS and breast cancer 

diagnosed is in the fifth dacade. ADH shares 

many similarities with DCIS as neoplastic 

lesion in morphological, 

immunohistochemical and molecular features 

with ADH and DCIS. These data support that 

ADH and DCIS represent intraepithelial 

neoplasias. UDH is not a significant risk 

factor and in most cases is unlikely to 

represent a precursor lesion. However, there 

are some genomic data to suggest that a small 

proportion of UDH can harbour clonal 

populations of cells, which indicates that 

clonal lesions such as ADH may occasionally 

arise in this setting These emerge more 

immunophenotypical and molecular-genetic 

studies and the increasingly frequent 

detection of ADH and low-grade DCIS.  

The incidence of breast cancer is signifcantly 

on the rise all over the world, hence, how to 

early diagnosis, early treatment, correctively 

evaluate the prognosis and find the 

postoperative recurrence of patients with 

breast cancer have been paid attention by 

more and more scholars allover the world [1, 

2]. Early diagnosis, surgical treatment with 

systematic lymph node dissection and 

appropriate chemotherapy have improved the 

survival of patients with breast cancer. 

However, even after a curative resection, 

tumor recurrences are likely to assume a 

variety of forms in various organs. The 

prediction of risks for recurrences as well as 

recurrence patterns after surgery could help 

the design of better follow-up programmes 

and appropriate treatment strategies for breast 

cancer patients. However, in spite of 

advances in diagnostic techniques and 

surgical procedures, the prognosis after 

resection has remained unsatisfactory due to a 

high incidence of cancer lymph node 

metastases and cancer recurrence. The 

identification of variables in breast tumor 

biology may lead to a more precise 

assessment of outcome and response to 

therapy. The development of prognostic 

markers that can accurately predict outcome 

is crucial to identify patients who could 

benefit from aggressive therapy. Early 
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diagnosis of breast cancer is challenging due 

to a lack of serum biomarkers and, inadequate 

as it is, performed through invasive means 

such as needle biopsy, scanning, and invasive 

pathological examination. Despite the 

availability of numerous diagnostic and 

prognostic methods, there remains a need for 

an easy, sensitive, and noninvasive way to 

track tumor activity. Numerous studies 

worldwide have sought to determine the most 

effective ways to treat breast cancer, assess 

the rapeutic effects, correctly evaluate 

prognosis, and identify postoperative 

recurrence in patients. Hypoxia, is a common 

feature of various cancers. Solid tumors are 

characterized by regions of low oxygen 

tension, which play a central role in tumor 

progression and resistance to therapy. Cells 

under hypoxic conditions develop numerous 

adaptive responses to hypoxic stress 

concurrently with altered expression of 

hundreds of genes that are regulated by 

hypoxia inducible factors [2,4,11-14]. Low 

oxygen tension affects mitochondrial function 

and for the cells to survive, mitochondria 

must functionally adapt to low oxygen 

tension to maintain the cellular bioenergetics 

[2, 4, 12]. HIF-1α is an important cellular 

survival protein under hypoxic conditions, 

regulating the cellular response to low 

oxygen tension via recruitment of a 

transcriptional co-activator, induces 

expression of multiple genes involved in cell 

survival, proliferation, angiogenesis, and 

tumor development [2,4,11-14]. Mammary 

cancer is one of the commonly-encountered 

solid malignant tumors, like most other forms 

of malignancy, occur as a result of HIF-1α of 

the effects of environmental and heritable 

factors. In this study, we analyze the 

expressions of Survivin and VEGF in 

mammary cancer, and the relationship 

between the expression and clinico-

pathological parameters including stage, 

grade, lymph node metastasis, distant 

metastasisand recurrence, and the combined 

detecting MVD levels, and achieved a better 

application effect. We also detect differences 

Survivin and VEGF expression situation 

before and after chemotherapy of mammary 

cancer to neoadjuvant chemotherapy. In our 

study, the over-expression rates of Survival 

and VEGF in mammary cancer were 

significantly higher than benign leisions 

(P<0.01). Our result revealed that the cells of 

immunostaining for Survival and VEGF 

overexpression is more common in invasive 

mammary cancer than mammary cancer 

benign leisions.  

Survivin is referred to as a bifunctional 

protein, having essential roles in inhibiting 

apoptosis and controlling proper cell division 

[2, 4]. The multifaceted functionality of 

survivin is still being intensely scrutinized, 

and it appears that protein 

compartmentalization may be important. 

Survivin has been shown to localize in 

mitochondria, where it modulates tumor cell 

apoptosis similar to the Bcl-2 family [2, 4, 

15]. Our study shown the positive rates of 

Survivin in invasive ductal carcinomas was 

67.2%, in ductal carcinoma in situ was 59.6%, 

in atypical ductal hyperplasia was 57.9%, and 

in usual duct hyperplasia lesions tissues was 

1.7%. Compaired with usual duct hyperplasia 

lesions tissues group, there were significant 

differences of the positive rates of Survivin in 

invasive ductal carcinomas (χ2=70.540, 

p=0.000), ductal carcinoma in situ (χ2=51.967, 

p=0.000) and atypical ductal hyperplasia 

(χ2=42.829, p=0.000) group, P<0.05, 

respectively. The positive rates of Survivin in 

invasive ductal carcinomas was 67.2%, in 

ductal carcinoma in situ was 59.6%, in 

atypical ductal hyperplasia was 57.9%, and in 

usual duct hyperplasia lesions tissues was 

1.7%. Compaired with usual duct hyperplasia 

lesions tissues group, there were significant 

differences of the positive rates of Survivin in 

invasive ductal carcinomas (χ2=70.540, 

p=0.000), ductal carcinoma in situ (χ2=51.967, 

p=0.000) and atypical ductal hyperplasia 

(χ2=42.829, p=0.000) group, P<0.05, 

respectively. The results demonstrate that 

Survivin might participate in oncogenesis and 

development of breast cancer. The over-

expression of Survivin might be important 

biological markers for breast invasive 

carcinomas. The detaction of Survivin is the 

predictor for prognosis of breast carcinoma. 

Its localization to the nucleus and cytosol 

confers its role in mitosis regulation and 

apoptosis inhibition, respectively [2, 4, 16]. 

This study our result revealed that Survivin 

was maily distributed in cytoplasm in UDH, 

but also distributed in nucleus and cytoplasm 

in IDC, DCIS and ADH mammary tissues 

Compaired with UDH tissues group, there 

were significant differences of the positive 

rates of Survivin in IDC, DCIS and ADH 

group, P<0.05, respectively. However, there 

were no significant differences of Survivin 

expression between IDC and DCIS, IDC and 

ADH tissue. Positive expression rates of 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3625215/#pone.0057833-Semenza2
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Survivin was found no significant between 

ADH and DCIS tissue. Our results 

demonstrate that Survivin location changes 

from cell plasma to cell nucleus might 

participate in oncogenesis and development 

of breast cancer. Nuclear survivin is known to 

be a cell-cycle-associated protein. 

Investigations of cell division regulation 

during the depletion of survivin by small 

interfering (si)RNA demonstrated an increase 

in mitotic arrest and chromosomal 

misalignment. Furthermore, Survivin is 

involved in microtubule assembly and 

centromere stabilization during mitosis[2, 16]. 

Survivin have been shown to dramatically 

increase upon exposure to hypoxia [2,16-18]. 

Furthermore, survivin’s promoter has been 

shown to contain three putative HIF-1 

binding or response elements. Nuclear 

survivin was found to be distinctly involved 

in the prognosis of different cancers, as will 

be discussed in our specific cancers section. 

Survivin’s ability to interfere with cellular 

death pathways appears to reside in the cell’s 

cytoplasm. Survivin localizes to the 

mitochondria and therefore may provide, like 

Bcl-2, a role in mitochondrial stability [2]. 

Cellular stress was shown to modulate the 

expression and localization of surviving, with 

hypoxia-induced survivin found exclusively 

in the mitochondria. Furthermore, upon 

apoptotic stimulation, mitochondrial survivin 

is rapidly released to the cytosol where its 

cytoprotective effects prevent the activation 

of the initiator caspas [2]. Early studies 

showed that survivin and XIAP protected 

cells from undergoing caspase-dependent 

apoptosis. Subsequently, in vitro binding 

experiments showed that survivin, like XIAP 

and other IAPs, bound to the terminal effector 

cell death proteases, caspases 3 and 7, but not 

to initiator caspase 8[2]. Controversy in the 

field arose when a study showed that survivin 

did not inhibit caspase 3 activity, and where 

recombinant survivin failed to decrease 

recombinant caspase 3 activity in vitro. 

Current evidence suggests that survivin acts 

on caspases in an indirect manner by binding 

to the hepatitis B X-interacting protein 

(HBXIP) and forming a complex with 

procaspase 9, inhibiting the apoptosome 

formation. This survivin–HBXIP complex, 

not individual survivin or HBXIP proteins, 

binds to procaspase 9 and works to prevent 

recruitment of apoptosis activating factor 1 

(Apaf1), thus suppressing intrinsic apoptosis. 

In addition, survivin binds to and regulates 

the stability of XIAP, which is a direct 

caspase 3 and 9 inhibitor.27 More 

specifically, the formation of a survivin–

XIAP complex promotes increased XIAP 

stability, protecting XIAP from proteasomal 

degradation, resulting in a facilitated 

inhibition of caspase-dependent cell death[2]. 

Survivin has recently been shown to exist in 

the extracellular space, via 40-100 nm 

membrane vesicles called exosomes [2,19]. 

Various cell types, such as B- and T-

lymphocytes, dendritic cells, neurons, 

intestinal epithelial cells, as well as tumor 

cells, release exosomes. In particular, it has 

been shown that both human and mouse 

tumor cells release tumor cell-derived 

exosomes (TEX) constitutively. Additionally, 

specific protein content found both on and 

within TEX give an indication of their 

functional and biological roles, and their cell 

of origin, making TEX excellent biomarkers 

[20]. Now we regard nuclear survivin as a 

cell cycle regulator, 

Cytoplasmic/mitochondrial survivin as an 

apoptosis inhibitor, extracellular survivin as a 

modulator of tumor microenvironment, and 

Survivin in cancer immunity evasion [2, 4, 

20-23]. Survivin has been ascribed multiple 

roles not only in malignancy but also in 

immunity and differentiation. Survivin has 

been shown to be essential for T-cell 

maturation, homeostasis, and proliferation at 

various stages of development [24-26]. It has 

also been shown to modulate peripheral blood 

leukocytes when in the extracellular space by 

binding to leukocytes, thereby inducing 

molecular processes implicated in the 

pathogenesis of inflammation [2, 24-27]. The 

different subcellular pools of survivin in 

breast cancer appear to have distinct 

functions. Adamkov et al suggested that 

nuclear staining of the survivin antigen could 

be used as a marker of the degree of 

neoplasia[28], while Rexhepaj et al suggested 

that increased levels of nuclear surviving are 

associated with a proliferative phenotype [29]. 

One thing that is clear is that survivin plays a 

key role in the initiation and progression of 

breast cancer. High messenger (m)RNA 

expression was found to be an independent 

prognostic marker in breast cancer patients 

and survivin upregulation significantly 

correlated to lymph node involvement, tumor 

stage, and histological type[30-31]. 

In this study, Survivin, VEGF expression and 

the situation before and after chemotherapy in 

52 cases of mammary cancer to neoadjuvant 
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chemotherapy was studied. Before and after 

chemotherapy, the expression of Survivin and 

VEGF has decreased significantly, P<0.05, 

respectively. Before and after chemotherapy, 

the expressions of Survivin and VEGF are 

positive correlation, P<0.05. Our study have 

shown that high levels of its expression are 

associated with a beneficial response to 

chemotherapy.This could be due to 

alternative splicing of survivin. Multiple 

studies demonstrate that alternative splicing 

patterns are altered during cancer progression. 

Several different mechanisms contribute to 

changes in the regulation of alternative 

splicing including stress, stimulation of 

receptors by growth factors, cytokines, 

hormones, etc. Survivin, to date, has six 

different described variants with different 

apoptotic properties and intracellular 

localization [32]. Protein and Mrna levels of 

the pro- and antiapoptotic isoforms of 

surviving correlate with cancer prognosis. It 

is very important to specifically target 

survivin in a defined location for therapeutic 

purposes. Survivin is a unique inhibitor of 

apoptosis with triple functionality: in cell 

cycle regulation when it is present in the 

nucleus; inhibition of apoptosis when it is in 

the mitochondria; and resistance to 

chemotherapy when it exists in the tumor 

microenvironment packaged in exosomes. 

Survivin’s upregulation in specific cancers, in 

addition to its presence in serum exosomes, 

makes it an important molecule as a 

diagnostic as well as prognostic marker. 

Unfortunately, controversy exists as to 

whether survivin expression is favorable or 

unfavorable in the outcome of cancer. 

Survivin expression is an unfavorable 

prognostic indicator in esophageal, 

hepatocellular, and ovarian cancers, 

cholangiocarcinoma, and endometrial cancers, 

but it has associated favorable outcomes in 

gastric, bladder, breast, ependymoma 

osteosarcoma, and pancreatic ductal 

adenocarcinomas. To validate its role, a large 

number of case-control studies need to be 

adapted. Subsequent studies exploiting the 

exosomal packaging of survivin may also 1 

day be used in cancer therapeutics. 

Vascular endothelial growth factor (VEGF) 

capable of promoting angiogenesis exerts an 

important effect in the process of genesis, 

development, metastasis and recurrence of 

various tumors. In the process of tumor 

genesis and development, tumor regenerative 

capillaries capable of providing nutrients for 

tumor cells and favorable conditions for distal 

metastasis are the precondition to induce the 

local growth, infiltration and distal metastasis 

of malignant tumors, hence, how to inhibit 

tumor angiogenesis is a new research hotspot 

at present [3,6,33,34]. VEGF, one of the key 

factors to promote tumor angiogenesis and 

with the strongest function and highest 

specificity, can not only promote the 

proliferation of endothelial cells, but also 

regulate and participate in angiogenesis. Due 

to an intimate association with genesis, 

development, metastasis and infiltration of 

breast cancer, it is an important indicator to 

judge the metastasis and infiltration of breast 

cancer in clinic. VEGF was localized in the 

cytoplasm and the membrane. In the study, 

VEGF expression in different pathological 

stagings of patients in observation group were 

analyzed. The results revealed that with 

pathological staging increasing, the levels of 

VEGF in observation group gradually 

increased, and the statistical significance was 

remarkably presented by comparison 

(P<0.01). There was significant difference 

regarding VEGF expression in different 

pathological stagings of patients (P>0.05). In 

the study, VEGF expression in the patients 

with and without lymph node metastasis were 

compared in observation group. Research 

results revealed the patients with lymph node 

metastasis were markedly higher than those 

without lymph node metastasis, and the 

difference had statistical significance 

(P<0.01). There was posive correlation in 

over-expression of VEGF with histological 

grade and lymph node metastasis and distant 

metastasis of breast cancer, and the 

expressions of VEGF were not related with 

age and size of tumor (P>0.05). VEGF, 

which promotes angiogenesis and promotes 

the proliferation of endothelial cells, also 

exerts an important effect in the genesis, 

development, metastasis, and recurrence of 

various tumors. In this study, the positive 

VEGF rate in recurrence group were 

obviously higher than in non-recurrence 

group (P<0.01). The result suggest that 

detection of VEGF indicator above can judge 

the prognosis better, which is of great 

importance to monitor recurrence and 

metastasis. 

In our study, we investigated the prognostic 

significance of CD105 and MVD assessed 

based on the number of CD105-positive 

vessel in various tissues of breast invasive 

breast cancer and benign breast leisions and 
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epithelium adjacent to the lesion. The results 

showed that the high expressions of CD105 

and MVD are significantly associated with 

worse prognosis in all cases and histoligical 

grade (Ⅲ), tumor invasion and lymph node 

metastasis. Tumor angiogenesis and its 

clinical significance have been studied in a 

variety of neoplasms [3,33,35,36]. Our results 

demonstrate that there was positive 

correlation in over-expressions of VEGF with 

histological grade, lymph node metastasis, 

distant metastasis and stage of IDC tumor, 

and the expression of VEGF was correlated 

positively with Survivin (r=0.211, P=0.017). 

Our study suggest that angiogenesis 

contributes to the pathogenesis of various 

cancer, and microvessel density may improve 

our ability to predict breast cancer extension. 

In breast carcinoma, abnormal express of 

CD105 and MVD is associated with poor 

differentiation, like higher grade lesions and 

metastatic disease.  Microvessel densities are 

significantly greater in the primary tumors of 

patients with metastatic disease than in those 

without metastases [3,35]. In addition, an 

association between microvessel density 

peripheral area adjacent to the lesion and 

those central area within the lesion in every 

group has been observed. It is interesting that 

microvessel density peripheral area tissue 

adjacent to the lesion is significantly higher 

than those central area within the lesion in 

breast cancer. CD105 is a proliferation-

associated and hypoxia-inducible 

glycoprotein abundantly expressed in 

angiogenic endothelial cells, and it is 

essential in angiogenesis. The intensity of 

staining for CD105 is greater in blood vessel 

endothelia within neoplastic than within 

normal tissues, indicating that CD105 is a 

powerful marker of neovascularization in 

solid malignancies. However, in spite of 

advances in diagnostic techniques and 

surgical procedures, the prognosis after 

resection has remained unsatisfactory due to a 

high incidence of cancer lymph node 

metastases and cancer recurrence. The 

identification of variables in breast tumor 

biology may lead to a more precise 

assessment of outcome and response to 

therapy.  

Our results suggest that in mammary cancer, 

abnomlally expressions of Survivin, VEGF 

and MVD seem to as event in carcinoma 

development. The results in the study 

revealed that Survivin, VEGF and MVD are 

positive in the patients with mammary cancer. 

Our results support that the over-expression 

VEGF might be important biological markers 

for invasion and metastasis of breast invasive 

carcinomas, the combined detaction of 

Survivin and VEGF are the predictors for 

prognosis of breast carcinoma; MVD is 

closely relevant to lymph node metastasis and 

recurrence, and act as a valuable indicators of 

prognosis and as tumour angiogenesis 

markers, useful for cancer diagnostics and 

clinical application. The combination of 

biomarkers may improve the ability to 

identify cancer patients at high risk of disease. 

In our study, before and after chemotherapy, 

the expression of Survivin and VEGF has 

decreased significantly. Before and after 

chemotherapy, the expressions of Survivin 

and VEGF are positive correlation. Before 

neoadjuvant chemotherapy, the 

chemosensitivity of Survivin and VEGF 

positive expression was worse than the 

chemosensitivity of nagetive expression 

(P<0.05). The result suggest that detection of 

VEGF indicator above can judge the 

prognosis better, which is of great importance 

to monitor recurrence and metastasis. 

Survivin is referred to as a bifunctional 

protein, having essential roles in inhibiting 

apoptosis and controlling proper cell division. 

Nuclear survivin as a cell cycle regulator. 

Cytoplasmic/ mitochondrial survivin as an 

apoptosis inhibitor; extracellular survivin as a 

modulator of tumor micro-environment. Our 

results implicate the importance of Survivin 

and VEGF can be used as a predictor of 

mammary cancer chemosensitivity to help 

develop individualized chemotherapy. 

However, further study is needed to 

understand the exact pathogenic mechanism. 

How to treat mammary cancer, effectively 

assess the therapeutic effect, correctively 

evaluate the prognosis and find the 

postoperative recurrence of patients with 

mammary cancer have been paid attention by 

more and more and further study is needed to 

understand the exact pathogenic mechanism. 

CONCLUSION 

In this study, we analyze Survivin, VEGF and 

MVD, and MVD the peripheral area adjacent 

to the lesion and those central area within the 

lesion in every group, and analyze the 

relationship between the MVD and 

clinicopathological parameters including 

staging, grading, estrogen and progesterone 

receptors. Take integrated analysis of the 
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above results, and the following conclusions 

can be drawn:  

(1) Our results support that Survivin location 

changes from cell plasma to cell nucleus 

might participate in oncogenesis and 

development of breast cancer. 

(2) The over-expression of Survivin and 

VEGF might be important biological markers 

for invasion and metastasis of breast invasive 

carcinomas. Meanwhile, the abnomlally 

expressions of Survivin, VEGF and MVD 

rate in the patients with metastasis, 

recurrence and prognosis are also 

conspicuously higher than those without. 

(3) The combined detaction of Survivin, 

VEGF and MVD are the predictors for 

prognosis of breat carcinoma. The over-

express Survivin, VEGF and MVD is 

correlated with worse prognosis.  

(4)  In our study, before and after 

chemotherapy, the expression of Survivin and 

VEGF has decreased significantly. Before 

and after chemotherapy, the expressions of 

Survivin and VEGF are positive correlation. 

Before neoadjuvant chemotherapy, the 

chemosensitivity of Survivin and VEGF 

positive expression was worse than the 

chemosensitivity of nagetive expression. Our 

results implicate the importance of Survivin 

and VEGF can be used as a predictor of 

mammary cancer chemosensitivity to help 

develop individualized chemotherapy. 

However, further study is needed to 

understand the exact pathogenic mechanism.  
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