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ABSTRACT 
Background- Lymph node metastasis has been one of the most prognostic markers of the carcinoma breast. 

Search for a marker to predict the metastasis to lymph nodes in clinically negative axilla has been a matter of 

research for long. The aim of study was to determine the association of D-dimer value as a predictive marker of 

lymph node metastasis in breast cancer and to correlate D-Dimer levels with the staging of breast cancer.  

 Methods - A prospective study was conducted in the Department of general surgery at SMS medical college and 

attached hospital in Jaipur (INDIA), from December 2021 to November 2022. The study uses clinical staging, 

histopathological diagnosis & grading, and axillary lymph node metastasis as variables. 

Results- There is statistically significant highly positive correlation present between axillary lymph node 

metastasis and D dimer levels. As the D dimer values increases, axillary lymph node metastasis is more common. 

Conclusions - D-dimer alone or in combination with other biomarkers may provide an alternative to conventional 

sentinel node biopsy in node negative breast cancer. 

----------------------------------------------------------------------------------------------------------------------------- ----------  

Date of Submission: 08-05-2023                                                                           Date of Acceptance: 18-05-2023  

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. INTRODUCTION 
The most frequent malignant neoplasm in females is breast cancer, which is a diverse group of tumors 

with variable behavior and variable response to treatment. The importance of biological markers, hormonal state, 

histological grade and subgroup status, tumor size, and lymph node embroilment in determining the most suitable 

treatments may be seen.1 

Even though clinical and experimental studies have shown a connection between cancer and hemostasis, 

the precise mechanism is still not entirely known. Therefore, systemic activation of the coagulation and hemostatic 

systems in all cancer patients lacking thromboembolism has been a subject of ongoing research.2 

Hypercoagulation and cancer are related, and patients with cancer typically experience global hemostasis 

activation. Tumor cell angiogenesis, progression, metastatic spread has been associated with systemic activation. 

Increased levels of d-dimer, which is created when cross-linked fibrin is degraded, show that hemostasis and 

fibrinolysis have been activated globally.3 Elevated plasma d-dimer levels are associated with either distant 

metastasis or metastases to the axillary lymph nodes in breast cancer.4 Remodeling and fibrin deposition in the 

extracellular matrix of the tumor are the primary steps in tumor spread. A tumor must go through numerous 

coercive processes, be transported via the bloodstream, and establish viability in the base tissues to successfully 

metastasize from its original site.5 Cross-linked fibrin provides a robust framework in the extracellular matrix for 

angiogenesis during the invasion and migration of tumor cells by endothelial cells.6 Angiogenesis in tumors is 

primarily mediated by extracellular fibrin remodeling, and the patient plasma contains activated intravascular 

fibrin formation and dissolution.7 Furthermore, angiogenesis, tumor development, tumor cell stealth, and 

metastatic spread have all been linked to the activation of the coagulation system, minute thrombin generation, 

and fibrin configuration and breakdown.8 The key enzyme in the process of blood coagulation, thrombin, causes 

fibrinogen to change into fibrin, which is the last product of blood coagulation and ultimately results in the 

development of a fibrin clot. The standard for systemic adjuvant therapy in patients with node-negative, 1 cm 
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breast cancer may be D-dimer and factor VII. In clinically node-negative breast cancer, D-dimer may show to be 

a reliable biomarker that can be used in conjunction with traditional sentinel node biopsy to evaluate outcomes. 

Significant postoperative drops in D-dimer and factor VIII may offer objective standards for approving surgical 

procedures. Large multicenter prospective trials with long-term follow-ups are required to validate these findings. 

Hence, we have attempted to determine the association of D-dimer value as a predictive marker of lymph 

node metastasis in breast cancer. 

 

AIMS AND OBJECTIVES 

The aims and objectives of the study were to determine the association of D-dimer value as a predictive marker 

of lymph node metastasis in breast cancer and to correlate D-Dimer levels with the staging of breast cancer.   

 

II. MATERIAL AND METHOD 

A prospective study was conducted in the Department of general surgery at SMS medical college and attached 

hospital in Jaipur (INDIA), from December 2021 to November 2022.  

 

Study population 

Forty-five randomly selected patients with diagnosed carcinoma breast, admitted to the Department of 

general surgery at SMS medical college and attached hospital, after proper consent were included in the study. 

Patients suffering from any severe blood coagulation disorders and Conditions known to increase coagulation 

marker levels like disseminated intravascular coagulation, myocardial infarction, sickle cell disease with Vaso-

occlusive crisis, thrombo-embolic events, and mechanical valve repair. 

Various variables were studied, namely TNM staging, clinical staging, D-dimer levels, mammography 

findings, histopathological diagnosis, histological grades, and axillary lymph node metastasis.  

D-dimer levels were measured before starting any treatment and axillary lymph node status was 

confirmed using the histopathological reports.  

 

Statistical analysis  

Data were analysed using SPSS version 23. Descriptive statistics for categorical data were expressed as 

numbers and percentages, while mean ± standard deviation and median (minimum-maximum) were used to 

express continuous data based on the normal distribution. Descriptive statistics, Paired t-test, and chi-square test 

were done for inter-duration comparison. 

 

III. OBSERVATIONS AND RESULTS 
A total of 45 patients were analyzed. 

 

Figure 1: Bar diagram showing Clinical stage 

 
 

In this study as per clinical staging, out of the total patients, two patients belonged to clinical stage I, 

eight patients belonged to clinical stage IIA, twelve patients belonged to clinical stage IIB, fourteen patients 
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belonged to clinical stage IIIA, eight patients belonged to clinical stage IIIB, one patient belonged to clinical stage 

IIIC. 

 

Figure 2:  Bar diagram showing Histopathological Diagnosis 

 
 

In this study as per Histopathological Diagnosis, out of the total patients three patients had Colloid 

Carcinoma, thirteen patients had Infiltrating ductal carcinoma, eight patients had Invasive Carcinoma – NOS, 

nineteen patients had Invasive Ductal carcinoma, and two patients had Invasive Lobular carcinoma. 

 

Figure 3:  pie diagram showing Histopathological grade 

 
 

In this study as per Histopathological grade, out of forty-five patients nineteen patients belonged to grade 

I, thirteen patients belonged to grade II, thirteen patients belonged to grade III.  
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Figure 4:  pie diagram showing Axillary lymph node metastasis 

 
 

In this study as per Axillary lymph node metastasis, out of total patients eleven patients showed no lymph 

node metastasis while thirty-four patients showed lymph node metastasis. 

 

Table 1: Comparison of Clinical stage with D Dimer levels 
STAGE N Minimum Maximum Mean Std. 

Deviation 

F value P value 

I 2 104 142 123.00 26.870 13.448 <0.001** 

IIA 8 98 1478 668.63 476.514 

IIB 12 145 1875 871.00 563.145 

IIIA 14 384 2547 1728.07 565.764 

IIIB 8 1324 3141 2256.13 621.113 

IIIC 1 2945 2945 2945.00   

**-Highly significant (p<0.001) 

 

There is statistically significant difference between D Dimer values at various clinical stages. As the stage 

increased D Dimer values increases 

 

Figure 5:  Bar diagram showing co-relation between Clinical stage with D Dimer levels 
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Table 2: Comparison of D Dimer Values in various histopathological grades 
GRADE N Minimum Maximum Mean Std. 

Deviation 

F value P vale 

I 19 98 3141 1301.74 855.58 0.077 0.926 NS 

II 13 104 2945 1390.77 997.70 

III 13 145 2578 1417.00 779.27 

NS- Not significant (p>0.05) 

D-dimer levels did not vary as per histological grades. 

 

Figure 6: Bar diagram showing correlation between D Dimer Values in various histopathological grades. 

 
 

Figure 7: Bar diagram showing correlation between axillary lymph node metastasis and D Dimer levels 

 
 

Table 3: Correlation between axillary lymph node metastasis and D dimer levels 
Parameter Statistics AXILLARY LYMPH 

NODE METASTASIS 

D-DIMER 

AXILLARY LYMPH NODE 

METASTASIS 

Pearson Correlation 1 .739** 

Sig. (2-tailed)   <0.001** 

N 45 45 

**. Correlation is significant at the 0.01 level (2-tailed). 
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There is statistically significant highly positive correlation present between axillary lymph node 

metastasis and D dimer levels. As the D dimer values increases, axillary lymph node metastasis is more common. 

 

IV. DISCUSSIONS 
Breast cancer continues to be one of the most feared diseases affecting people today despite centuries of 

theoretical rambling and scientific investigation. Prognostic variables have significant effects on both the breast 

cancer patient and her attending physician. The interrelationships and relative relevance of prognostic factors are 

the main points of contention. The numerous clinical and pathological characteristics of a group of breast cancer 

patients can be statistically analysed to identify prognostic markers. There is some variation in the relative weight 

given to prognostic factors among studies, but most of them highlight the importance of axillary nodal disease, 

tumor size, and differentiation. 

Only if statistical analysis of a prospective study demonstrates that a new factor exhibits clinical utility 

above and beyond the norms will merit its inclusion as standard care. The hunt for predictive characteristics that 

will determine the tumor most likely to benefit from a particular therapy is taking precedence over the study of 

prognostic factors at this time. For the assessment of the prognosis of breast cancer and the prediction of 

therapeutic response, including the selection of the best feasible treatment modality, newer molecular markers are 

being looked for and studied. 

A currently under investigation yet potentially key biomarker to predict lymphatic invasion status and 

early growth metastases in confirmed breast cancer is fibrin metabolism and control, as characterized by D-dimer 

level in plasma. A functioning marker should be taken into consideration to support the initial workup of breast 

cancer, or at least represent how active a malignancy was, even though the role of the other breast carcinoma 

predictive factor, such as estrogen and/or progesterone receptor (ER/PR) expressivity, human-epidermal receptor 

(HER)-2 status, tumor size, and histopathological investigations (HPE), is unquestionably essential in establishing 

the most anticipated course of the disease. 

The clinical stage and D Dimer values show a statistically significant positive connection. D-Dimer readings rise 

with increasing clinical stage, and vice versa. 

Other studies also discovered a strong correlation between high d-dimer levels and a positive axillary lymph node 

status. 

D-dimer concentrations were not affected by histological grade in our study. The rise in the mean value of D-

dimer with increasing histological grade was found to be minimal in previous studies as well. 

In this study, 11 of them had no axillary lymph node metastasis, while 34 of them had it. A statistically 

significant and strong positive connection exists between D dimer levels and axillary lymph node metastases. 

Metastasis to the axillary lymph nodes is more frequent when the D dimer concentrations rise. 

In a similar study, the increase in the mean value of D-dimer with an increase in LN status was shown to 

be significant. The results of investigations conducted in various other studies further support the findings of our 

study. It is safe to offer D-dimer levels as prognostic indicators because axillary lymph node involvement is the 

most significant prognostic factor. Additionally, these parameters may be employed in patients who are node 

negative for a personalized assessment and systemic therapy. 

Though our study, in a first attempt, and a prior study indicated a strong association of D-dimer to predict 

lymph node metastasis, undoubtedly inspires optimism and underscores the necessity for sizable prospective trials 

to corroborate these findings. 

In clinically node-negative breast cancer, D-dimer may prove to be a safe, practical, and easily accessible 

biomarker that can be used in conjunction with traditional sentinel node biopsy to identify the axillary metastatic 

disease and lessen false-negative results. In addition, D-dimer offers an alternative to traditional sentinel node 

biopsy for evaluating axillary metastatic illness. 

It is reasonable to believe that increased D-dimer levels reflect fibrin by-product breakdown may 

eventually be influenced by a perceivably higher grade or expansion of a malignant focus because the subsequent 

results of those cancer pathophysiologic aspects are an increase in fibrin degradation rate. D-dimer essentially 

reflected the dysregulation of a person's physiologic coagulation function and fibrinolysis activity.9-11 

Since we discovered a discernible link between high D-dimer and ALN metastatic positive and because 

its diagnostic performance was at a level that was generally considered to be suitable for routine use, those results 

are therefore consistent with our findings. 

This study shows that D-dimer, appears to be a promising biomarker in this patient population. However, 

more prospective studies with long-term follow-ups are necessary before any recommendations can be made. 
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V. CONCLUSIONS 
This study was conducted to determine the association of D-dimer value as predictive marker of lymph 

node metastasis in breast cancer. The clinical stage and D Dimer values show a statistically significant positive 

connection. D-Dimer readings rise with increasing clinical stage, and vice versa. D-dimer concentrations were not 

affected by histological grade. A statistically significant and strong positive connection exists between D-dimer 

levels and axillary lymph node metastases. Metastasis to the axillary lymph nodes is more frequent when the D-

dimer concentrations rise. In addition, D-dimer alone or in combination with other biomarkers may also provide 

an alternative to conventional sentinel node biopsy in node negative breast cancer. A significant postoperative 

drop in D-dimer could serve as an objective criterion for determining whether surgery was successful. D-dimer 

may prove to be a safe, practical, and easily accessible biomarker that can be combined with conventional sentinel 

node biopsy in clinically node negative breast cancer to assess metastatic disease in axilla and reduce false 

negative results. There is a need to conduct frequent screening programs at each health care facility level to 

monitor the changing trends of these carcinomas. D-dimer levels as a biomarker can be utilised at these programs. 

This can help us in formulating evidence informed guidelines to effectively manage further. 
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