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ABSTRACT
This study was to find out Correlation of Plasma D-Dimer levels in Breast Cancer Patients with Clinical Stage, Lymph Node Metastasis and 
Hormone receptor status. 36 breast patients of breast neoplasm according to selection criteria were included in this study which after triple 
assessment were evaluated for D-Dimer status. In this study of 36 patients of breast neoplasm, statistically significant association was found 
between plasma D-Dimer levels and clinical stage of breast cancer(p value=.0025). Proportion of plasma D-Dimer positive cases with higher stage 
of tumor was more compared to plasma D-Dimer negative cases.No significant association was observed between plasma D-Dimer levels and 
mean age of patients, pathology of the tumor Lymph node metastasis, hormone receptor status and Her-2/neu receptor over expression.
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INTRODUCTION
Breast cancer, the most common female malignancy, represents a 
heterogeneous group of tumors, which present with both varied 
behaviors and response to therapy. The development of distant 

[1]metastases is the primary cause of death in breast cancer patients.

Fibrin deposition and remodeling in the tumor extracellular matrix is 
an important initial step in tumor metastasis.  Activation of 
intravascular fibrin formation and degradation has been shown to 

[5] occur in the plasma of breast cancer patients. D-Dimer, a fibrin 
degradation product, is produced when factor XIIIa, is degraded by 
plasmin generated from plasminogen by the action of serine protease 

[6]tissue plasminogen activator.

Hence, D-Dimer levels are elevated in the plasma of various solid 
tumor patients; including lung, prostate, cervical and colorectal cancer 

[8] patients. In patients with operable breast cancer, D-Dimer levels have 
been shown to be elevated at time of diagnosis and to decrease during 

[9,10]adjuvant chemotherapy.

Cancer is frequently associated with activation of the hemostatic 
system and the extent of this activation has been reported to correlate 
with a more advanced tumor stage, with unfavorable outcomes and the 
patient's prognosis in small studies of patients with breast cancer. D-
Dimer is a biomarker that globally indicates the activation of 

. [11]Hemostasis and fibrinolysis

Overall evidences emphasize on the significance of increased plasma 
D-Dimer levels as a predictor for more rapid tumor growth, presence of 
more widespread disease and for shorter survival in breast cancer 
patients.The primary aim of this study is to evaluate the correlation 
between pre-treatment plasma D-Dimer levels in breast cancer 
patients with clinical stage, lymph node metastasis and hormone 
receptor status

AIM 
This study was to find out Correlation of Plasma D-Dimer levels in 
Breast Cancer Patients with  Clinical & TNM Stage, Lymph Node 
Metastasis and Hormone receptor status.

MATERIAL AND METHODS
It is a analytical type of observational study done on all the cases of breast 

neoplasm (Benign or Malignant) admitted in the Deptt. of Surgery, 
S.M.S. Medical College & Hospital from February 2013 onward.

SELECTION CRITERIA
All neoplastic breast tumor patients.
While, patients who refused to D-Dimer test, who had undergone 
excision or incisional biopsy, lumpectomy or mastectomy and who have 
procured chemotherapy in the past,other concurrent conditions known to 
increase D-Dimer levels, such as DVT, pregnancy, carcinoma of lung, 
prostate, cervix and colon, were excluded from the study

METHODOLOGY
After detailed history of the disease course including any previous 
treatment either operative /chemotherapy, 'Triple assessment' (clinical 
and radiological examination, FNAC / Trucut biopsy) was done to 
confirm the diagnosis. D-Dimer assay was done by a semi-quantitative 
method. Cut off value of plasma D-Dimer is 0.5mcg/ml (fibrinogen 
equivalent products).

D-Dimer status then correlated with the results and significance of 
difference in proportion was  inferred with Chi square test of 
significance.

STATISTICAL ANALYSIS:
The qualitative data were presented as proportion and percentage and the 
quantitative data were presented as mean and standard deviation. 
'Student's t test' was used to find out the significance of study parameters 
on continuous scale and the difference in proportion were analyzed by 
using chi square test. Significance is assessed at 5% level of significance. 
P value <0.05 was consider significant.The statistical software SPSS 20 
and primer were used for the data analysis and Microsoft word and MS 
excel have been used to generate graphs and tables.

FIGURES AND TABLES
FIGURE 1.
Association of plasma D-Dimer with mean size of the tumor

P value.488 (not significant)

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Surgery

D-Dimer N Mean size(cm.) Std. Deviation
Negative 26 4.50 2.214
Positive 10 5.05 1.787
Total 36 4.65 2.094
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FIGURE 2.
Association of plasma D-Dimer with lymph node status

(Chi-square =    9.691 with 5 degrees of freedom;   P = 0.090 NS)

FIGURE 3.A
Association Of Clinical Stage Of The Tumor With Plasma D-dimer 
Levels

(Chi-square =   17.336 with 4 degrees of freedom;   P = 0.0025)

FIGURE 3.B

FIGURE 4.A
Association Of TNM Stage Of Tumor With Plasma D-dimer Status

FIGURE4.B

OBSERVATION & DISCUSSION
Both experimental and clinical studies have evidenced an association 
between cancer and Hemostasis. Over the years, investigators have 
documented the importance of the fibrinolytic pathway in tumor 

[1-8,29-31] angiogenesis and metastasis. Indicators of fibrinolytic pathway 
activation, such as levels of plasminogen activator inhibitor and 
urokinase plasminogen activator, have been shown to have prognostic 

[5-8]significance in patients with breast cancer.  

The prognosis of breast carcinoma is related to a large variety of 
clinical and pathological factors such as age, histological subtype, 
tumor size, histological grade, lymph node metastasis and estrogen, 
progesterone and Her-2/neu receptor status which may help in 

[1,2]predicting prognosis and the need for adjuvant therapy.

Our study represents an attempt to look at a product of fibrin 
degradation (D-Dimer) as a specific marker for extent of disease, 
hormone receptor status and Her-2/neu over expression in human 
breast cancer.

In our study, Out of 36 patients with breast neoplasm, 19 patients 
(52.77%) were >45 years of age and 17 patients (47.23%) were < 45 
years with a mean age of 42.08 years. The mean age of patients with 
positive plasma D-Dimer, was more than plasma D-Dimer negative 
patients. But we could not find statistically significant association 
between patient age and plasma D-Dimer as we had limited number of 
patients in the study.

Tumor size is useful predictor of prognosis in breast cancer. Plasma 
D-Dimer was positive in 10 out of 36 breast tumor patients with a mean 
tumor size of 5.05cm and negative in 26 patients with mean tumor size 
of 4.50cm (range= 2 to 12 cm.). In our study, the mean tumor size was 
higher in patients who were plasma D-Dimer positive but it was not 
statistically significant [p value=0.488]. Our study was comparable 

 [19]with Dirix LY et al.  who also did not find direct correlation between 
tumor size and D-Dimer levels.(Figure1)

Out of 29 operable/locally advanced breast cancer patients, 100% of 
patients (n=29) had axillary lymph node dissection. a median of 16 
lymphnodes were removed in dissection. and 15 patients (51.73%) had 
involved lymph nodes ranging from 2 to 6. This shows that we had 
patients with more aggressive disease as compared to other studies

In our study out of 29 patients who underwent axillary lymph node 
dissection, 15 patients (51.73%) had involved lymphnodes. 5 
(33.33%) out of these 15 lymphnode positive patients were plasma D-
Dimer positive.  14 patients (48.27%) had no positive lymph node. 3 
out of these 14 lymphnode negative patients (21.42%) were plasma D-
Dimer positive. The association of plasma D-Dimer levels and lymph 
node metastasis was not statistically significant (p value =0.090), 
which was comparable to other studies done by Fregoni V et al & 

 [23] [21]Batschauer AP et al .(Figure2)

In this study 66.6% of patients who presented with stage III breast 
cancer were plasma D-Dimer positive. Only 2 patients with stage II 
disease (9.52%) were plasma D-Dimer positive. We found statistically 
significant association between clinical stage of breast cancer patients 
and their plasma D-Dimer levels.  Our study was supported by results 
of various other studies including study done by Malik Zeb Khan et. 

[28]al . All of them observed a strong correlation between plasma D-
 Dimer levels and tumor stage in breast cancer patients (P value=0.001)

[11] [19] [20] . (Figure3a & 3b)

Out of 32 breast cancer patients, 21.8% of patients (n=7) presented 
with stage T1N1 and stage T2N0 tumor. 25% of patients had stage 
T2N1 tumor, 15.62% of patients (n=5) had stage T3N0, and 12.55% of 
patients (n=4) had stage T3N1 tumor. Stage T4N0 tumor was present in 
9.38% (n=3) and 6.25% of patients (n=2) had stage T4N1 disease. 
9.38% (n=3) of patients had metastatic breast cancer (T4N2M1).. As 
compared to study done by Malik Zeb Khan et. al, patients presenting 

 [28]with earlier TNM stage were more in our study.  

Significant association(p value=0.023) was observed in plasma D-
Dimer and TNM stage of the tumor. Proportion of the cases with 
positive D-Dimer status were more in T4N0 and T3 N1 stage as 
compared to T2 N0 and T2 N1 stage of the tumor.(Figure 4a & 4b)

The overall tumor load measured by TNM staging of the carcinoma 
breast was associated with significant elevation of the plasma D-Dimer 

[19[20][22]levels (p value=0.023). In various studies  they also observed 

D-Dimer 
Negative

D-Dimer 
Positive

Total

Positive lymph nodes No % No % No %

0 11 52.38 3 37.5 14 48.3

2 4 19.05 0 0 4 13.8
3 5 23.81 1 12.5 6 20.7

4 1 4.76 2 25 3 10.3

5 0 0.00 1 12.5 1 3.4
6 0 0.00 1 12.5 1 3.4

Total 21 100.00 8 100 29 100.0

 Negative Positive Total

Clinical Stage No % No % No %

IIA 7 30.44 0 0 7 21.88
IIB 11 47.83 2 22.22 13 40.63
IIIA 3 13.04 1 11.11 4 12.50
IIIB 0 0 5 55.56 5 15.62
IV 2 8.69 1 11.11 3 9.37
Total 23 100 9 100 32 100

 Negative Positive Total

CLINICAL STAGE No % No % No %
T1N1 1 4.35 0 0 1 3.12

T2N0 6 26.08 0 0 6 18.72
T2N1 7 30.43 1 11.11 8 25
T3N0 4 17.39 1 11.11 5 15.65
T3N1 3 13.05 1 11.11 4 12.50
T4N0 0 0.00 3 33.33 3 9.38
T4N1 0 0.00 2 22.23 2 6.25
T4N2M1 2 8.70 1 11.11 3 9.38
Total 23 100.00 9 100 32 100
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significant association of tumor load and plasma D-Dimer in breast 
cancer patients (p value<0.01).

No significant association was observed between plasma D-Dimer and 
hormone receptor status in breast cancer patients and the result was 

 [19][25]consistent with the studies done by others  ( p value > 0.34). 

CONCLUSION
Estimation of the prognosis in a breast cancer patient is of utmost 
clinical interest and helps when making decisions on the type and 
intensity of treatment. Plasma D-Dimer, as a marker of activation of 
hemostatic system, reflects the ongoing metastasis and extent of 
disease and thus helps in determining the prognosis.

In this study, we observed significant association of plasma D-Dimer 
levels with stage of the breast cancer. Patients with higher stage of 
tumor had elevated levels of D-Dimer in their plasma compared to 
patients with lower stage tumor and consequently bad prognosis. 
Higher proportion of patients with increased tumor burden measured 
by TNM staging were associated with raised plasma D-Dimer. But, it 
does not have any significant correlation with age, pathology,  receptor 
status, lymph node metastasis and Her-2/neu over expression.

Plasma D-Dimer level positively correlates with clinical stage of 
breast cancer. Higher D–Dimer levels predict aggressiveness of the 
tumor. So it can be a prognostic marker of poor outcome in patients 
with breast cancer. A patient with operable breast cancer and elevated 
D-Dimer levels is almost three times more likely to have agressive 
disease as compared with the patient with low plasma D-Dimer. This 
suggests that a patient with small tumor and low plasma D-Dimer 
levels could possibly be spared of the morbidity of axillary lymphnode 
dissection.

An important role of D-Dimer could be in combination with other 
predictive factors in determining whether or not axillary lymphnode 
dissection is necessary. As this study clearly supports a role of plasma 
D-Dimer in predicting aggressiveness of the disease, it should be 
investigated as a prognostic marker of operable breast cancer and the 
usefulness of combining plasma D-Dimer with sentinel lymphnode 
biopsy to avoid complete Axillary lymphnode dissection has to be 
evaluated.

Measurement of plasma D-Dimer is not time consuming, require only 
a small plasma aliquot and is cost effective. Therefore plasma D-
DIMER should be evaluated in all patients with newly diagnosed 
breast cancer.
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