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Abstract: 

Breast cancer has a lengthy history; the Egyptians were the first to record cases of the disease over 3500 

years ago, around 1500 B.C. Worldwide, breast cancer is the most common cancer and the leading cause 

of cancer-related deaths in women. Asia is the region responsible for 43% of newly diagnosed cases and 

50% of all breast cancer deaths globally. Lung cancer is no longer the primary cause of cancer incidence 

worldwide; breast cancer in women has surpassed it entirely, accounting for 11.7% of all cancer cases 

with a projected 2.3 million new cases in 2020. With a prevalence incidence of 25.8 instances per 

100,000 people, breast cancer is the most frequent cancer in India. In 2020, it will be responsible for 

13.6% of all new cancer cases and around 13.3 fatalities per 100,000 people. In 2020, there was 13.3 

fatalities per 100,000 persons. When breast cancer is discovered at stage IV as opposed to stage I, the 

survival rate drops by 2.7 times, and in 2020, about 90,408 Indian women lost their lives as a 

consequence. In developing nations, breast cancer remains the leading cause of cancer-related mortality 

for women. The consensus on the causes of cancer is that smoking and alcohol consumption are to 

blame. However, the reality remains that it is diverse, and if identified early on, it can be treated 

favorably with a better-than-expected prognosis and even a lower death rate. Additionally, a wealth of 

scientific evidence supports the notion that 30% of cancers are curable if identified early and treated 

promptly, 40% are preventable, and the remaining 30% of advanced cancers are treated with palliative 

care due to the necessity of effective pain relief measures. According to the American Cancer Society, 

281,550 women are expected to receive a breast cancer diagnosis in 2021, and 43,600 women are 

expected to lose their lives to the disease in the US. Early identification of diseases is essential for 

Individuals with smaller tumors at the time of diagnosis have a much lower chance of dying and a 

greater survival rate, indicating an effective therapy and expected prognosis. Female breast cancer has 

surpassed lung cancer as the most commonly diagnosed cancer, with an estimated 2.3 million new cases 

(11.7%), followed by lung (11.4%), colorectal (10.0 %), prostate (7.3%), and stomach (5.6%) cancers. 

Lung cancer remained the leading cause of cancer death, with an estimated 1.8 million deaths (18%), 

followed by colorectal (9.4%), liver (8.3%), stomach (7.7%), and female breast (6.9%) cancers. 

 

Introduction 

Breast cancer has a lengthy history; the Egyptians were the first to record cases of the disease over 3500  
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years ago, around 1500 B.C. [1].Worldwide, breast cancer is the most common cancer and the leading 

cause of cancer-related deaths in women [2-4]. Asia is the region responsible for 43% of newly 

diagnosed cases and 50% of all breast cancer deaths globally [2].Lung cancer is no longer the primary 

cause of cancer incidence worldwide; breast cancer in women has surpassed it entirely, accounting for 

11.7% of all cancer cases with a projected 2.3 million new cases in 2020. With a prevalence incidence of 

25.8 instances per 100,000 people, breast cancer is the most frequent cancer in India. In 2020, it will be 

responsible for 13.6% of all new cancer cases and around 13.3 fatalities per 100,000 people [5].In 2020, 

there was 13.3 fatalities per 100,000 persons. When breast cancer is discovered at stage IV as opposed to 

stage I, the survival rate drops by 2.7 times, and in 2020, about 90,408 Indian women lost their lives as a 

consequence [6]. In developing nations, breast cancer remains the leading cause of cancer-related 

mortality for women. The consensus on the causes of cancer is that smoking and alcohol consumption 

are to blame. However, the reality remains that it is diverse, and if identified early on, it can be treated 

favorably with a better-than-expected prognosis and even a lower death rate. Additionally, a wealth of 

scientific evidence supports the notion that 30% of cancers are curable if identified early and treated 

promptly, 40% are preventable, and the remaining 30% of advanced cancers are treated with palliative 

care due to the necessity of effective pain relief measures [7,8]. According to the American Cancer 

Society, 281,550 women are expected to receive a breast cancer diagnosis in 2021, and 43,600 women 

are expected to lose their lives to the disease in the US. Early identification of diseases is essential 

for Individuals with smaller tumors at the time of diagnosis have a much lower chance of dying and a 

greater survival rate, indicating an effective therapy and expected prognosis [9]. Female breast cancer 

has surpassed lung cancer as the most commonly diagnosed cancer, with an estimated 2.3 million new 

cases (11.7%), followed by lung (11.4%), colorectal (10.0 %), prostate (7.3%), and stomach (5.6%) 

cancers. Lung cancer remained the leading cause of cancer death, with an estimated 1.8 million deaths 

(18%), followed by colorectal (9.4%), liver (8.3%), stomach (7.7%), and female breast (6.9%) cancers. 

Therefore, the main goals of all imaging modalities are accurate lesion assessment and early diagnosis of 

breast cancer. Currently, early detection of breast cancer and prompt treatment following diagnosis are 

the two main pillars that must be addressed for the illness to be managed effectively and preserve lives. 

 

1. Methodology  

1.1. Varieties of research: 

A search of the literature was done to find pertinent western and Indian papers on the management of 

Breast Malignancy as well as internationally published unique guidelines. 

The review covered both primary and secondary research articles. Studies conducted by healthcare 

groups and consensus declarations were also included. Further research was done on any supplementary 

material by looking through the references of pertinent papers. 

1.2. Population types: 

Older people and young adults were included in the research projects. 

1.3. Sources of information: 

Using a variety of search terms, including "breast Cancer," "Novel Diagnostics Tools," "western 

guidelines," "Indian guidelines," and "Prevalence of Breast Cancer in India," a literature search was 

conducted in PUBMED, Google Scholar, Cochrane Library, and Science Direct to find pertinent papers. 

1.4. Research selection, data synthesis, and data extraction: 

Only papers that dealt explicitly with the Novel Diagnostic Techniques in Diagnosis of Breast Cancer  
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and the related guidelines were deemed acceptable. Only studies written in English were included in our 

search. Moreover, there were no time filters added to this search. When duplicates were eliminated, 

publications that met the requirements were initially scrutinized based on their titles, and then their 

abstracts. After being determined to be eligible, full texts of papers were retrieved and scrutinized for 

inclusion in the study. The study team had discussions to settle any differences. Information on the 

present laws of many nations, together with comparison data, were taken from the chosen articles for the 

narrative. 

 

2. Breast Cancer Classification –  

➢ The classification of breast cancer is based on two criteria – 

• Molecular Classification 

• Histological Classification 

➢ Molecular classification is further subdivided in the following subtypes –  

• Luminal A - ER +  PR +  HER2 – 

• Luminal B - ER +  PR+ HER2+ 

• Basal  - ER -  PR-  HER2- 

• HER2  - ER-  PR- HER2 +  

• Caludin - Adhesion Molecule and Tight junctions 

 

 

 

 

➢ Histological Classification 

• Invasive  - Ductal CA Lobular CA 

• Non- Invasive  - Ductal CA (in situ) Lobular CA (in situ) Paget’s  Disease 

• Ductal CA Subtypes –  Tubular Medullary  Inflammatory  

• Mucinious(in situ – When CA has not penetrated the BM) 

 

3. Techniques for Diagnosis or Detection of Breast Cancer 

The secret to a successful breast cancer treatment is an early diagnosis. T1 tumours with a diameter of 

less than 2 cm have a 10-year survival rate of about 85%, but T3 tumours, which are mostly the 

consequence of a delayed diagnosis, have a 10-year survival rate of fewer than 60% [10] . 

3.1 Molecular Image-Guided Sentinel Node Biopsy 

A novel, minimally invasive technique called sentinel lymph node biopsy (SLNB) can detect metastases 

in patients with early-stage breast cancer. To determine the best course of treatment, SLNB is typically 

carried out by the nodal metastatic status [11]. The SLNB approach has a well-established reputation for 

having much lower post-operative problems than traditional axillary lymph node dissection [12, 13]. 

Because of this, a good diagnosis and course of therapy for breast cancer depend on efficient SLNB 

control. Precise SLNB guiding can reduce the number of invasive procedures required and identify 

sentinel lymph node localization to ascertain whether multiple-basin drainage is taking place. This will 

enhance the accuracy of staging for women with invasive breast cancer [14]. 

 

 

BRCA 2 Mutation 

BRCA 1 Mutation 

HER2 Positive - Poor Prognosis 

HER2 Negative - Good Prognosis 
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3.2 Role of Macromolecules in Breast Cancer Diagnosis 

3.2.1 DNA 

One of the most significant molecular changes in carcinogenesis is alteration of DNA methylation. 

Blood samples from females with breast cancer showed methylation promoters of Adenomatous 

polyposis coli (APC) and retinoic acid receptors-2 (RARb2) in 93.4% and 95.6% of the samples, 

respectively, but not in healthy individuals [15].When it came to identifying low-grade tumors, triple-

negative breast cancer (NBC), and early breast cancer, all methylation variants outperformed the 

traditional markers CEA and CA 15-3. using a BeadChip for human methylation research. According to 

Yang et al., breast cancer is associated with hypomethylation of hyalurono-glucosaminidase 2 (HYAL2) 

and S100 calcium-binding protein P (S100P) in peripheral blood [16].Both genes with lower methylation 

have been proven to be possible biomarkers circulating in blood, for the diagnosis of breast cancer, 

specifically in adolescent girls in the initial stages [17]. 

3.2.2 Protein 

Circulating protein has been regarded as the biological marker of choice second on the list for 

identifying and analyzing breast cancer (BC). Many protein biomarkers in blood that can be utilized as 

useful diagnostic biomarkers in the detection of breast cancer have been discovered as a result of 

systemic and thorough analysis of the blood proteomics pathologically and physiologically by mass 

spectrometry and blood proteomics. Trefoil factor (TFF) 1, TFF2, and TFF3 have been identified as 

potentially useful biomarkers for breast cancer screening because they can express particular proteins in 

the blood of individuals with breast cancer differently than healthy cells can [18]. 

3.2.3 Autoantibodies 

Another method for diagnostic biomarkers is autoantibodies, which have the advantage of having several 

targets, quick turnaround times, and low-tech hardware [19].The body's cells produce the related 

antigens for these antibodies, which are produced moderately in healthy cells and excessively in 

malignant cells. By utilizing toll-like receptors (TLRs) for the innate response, the immune system 

ascertains this expression and halts the growth of tumours. An integral membrane protein called MUC1 

has been connected to tumour aggressiveness and is overexpressed in 90% of adenocarcinomas 

[20].Targeting oncogenic and tumour suppressor proteins using antibodies is thought to be a significant 

diagnostic indicator for effective breast cancer identification. The possibility that the medical diagnosis 

of BC might potentially be made by detecting auto-immunoglobulins has been suggested by the presence 

of autoantibodies before the medical diagnosis of the disorder in paraneoplastic syndrome and systemic 

autoimmune diseases [21].As a result, extensive research has revealed the detection of tumor-associated 

antigens by autoantibodies that were detected in the patient blood sample. The integration of modern 

proteomics, advanced genomics, high-throughput technology, and traditional immunological approaches 

has significantly aided advancement in this area [21]. 

3.2.4 Micro RNA (miRNA) 

miRNAs are short (20–25 nucleotide) single-stranded non-coding RNAs that, through mRNA expression 

or mRNA breakdown, inhibit the post-transcriptional expression of particular genes. Numerous studies 

have been conducted on the identification and stability of miRNAs in circulation as well as their 

application in therapeutic and diagnostic procedures [22].miRNAs are soluble and detectable in 

malignant cells [23], in blood, plasma and even in saliva, which shall be used as a biological marker in 

early diagnosis of Breast Cancer [24]. The apoptotic cells release miRNAs [23]. Moreover, unregulated 

miRNA is accountable for tumour growth, development, invasion, cell death, and proliferation, just like 
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oncogenes (oncomiRNAs) and tumour suppressors. Many potential possibilities, including miR-221, 

miR-21, and miR-145, have recently been detected in the blood serum or plasma of people with BC. The 

diagnostic susceptibility of blood-based identities containing miR-221 and/or miR-21 has been 

demonstrated to be higher than that of CEA and CA 15-3 for all stages of cancer. These identities are 

better at differentiating between patients with benign tumours and healthy individuals, as well as the 

TNBC subtype from the healthy subjects [25].Exosomal miR-21 expression has also been shown to be 

elevated in Breast cancer patients’ plasma-derived exosomes. The exosomal miR-21 and miR-1246 form 

modest diagnostic [26]. Numerous additional miRNAs have been found to overexpress in breast cancer; 

these include miR-29a, miR 146a, miR-373, miR589, miR-221/222 cluster, miR-9, miR10b, miR-96, 

miR-181, miR-375, and miR-520c. These miRNAs are associated with breast cancer treatment, 

diagnosis, and prognosis [27]. 

3.2.5 Circular RNAs (CircRNAs) 

Recently discovered non-coding RNAs known as circular RNAs (CircRNAs) are categorized as 

minuscule endogenous RNAs having a wide distribution, many shapes, and numerous regulatory uses 

[28]. Sanger et al. 1976 discovered CircRNAs in the viroids initially. NumerousCircRNAs have been 

discovered thus far in a wide range of cell lines and animals, including fish, mice, insects, worms, plants, 

protozoa, and humans [29].With advancements in high-throughput sequencing and bioinformatics 

technology, researchers are beginning to pay more attention to CircRNAs. It has been determined that 

CircRNAs are appropriate biological markers for the diagnosis of hepatocellular carcinoma, gastric 

cancer, and other cancers because of their tissue specificity and durability. There is now evidence that 

CircRNAs can contribute to cancer, opening up new possibilities for the discovery of diagnostic 

biomarkers.  [30,31].Lu et al. used the CircRNAs microarray method to analyze the CircRNAs 

expression pattern in breast cancer and normal tissues. They found that the levels of hsa circ 103110, hsa 

circ 104689, and hsa circ 104821 were upregulated in breast cancer cells, with area under the curve 

(AUC) values of 0.63 (0.52–0.74), 0.61 (0.50–0.73), and 0.60 (0.49–0.71), respectively. Conversely, hsa 

circ 006054, hsa circ 100219, and hsa circ 406697 were downregulated, with area under the curve 

(AUC) values of 0.71 (0.61–0.81), 0.78 (0.69–0.88), and 0.64 (0.52–0.75), respectively. Consequently, 

combining hsa circ 406697, hsa circ 100219, and hsa circ 006054 produced fruitful diagnostic outcomes. 

Similarly, Yinetal 2017 discovered that, in comparison to stable controls, 19circRNAs were elevated and 

22 were downregulated in the plasma of breast cancer patients.  [32. 33] 

 

3.3 Exosomes 

Exosomes are nanosized (30–100 nm) extracellular membrane-bound vesicles that are actively released 

by cancer cells and surrounding cells in the tumour microenvironment (TME) [34].They consist of a 

wide range of components, including DNA, sugars, proteins, peptides, lipids, mRNAs, miRNAs, and 

other forms of non-coding RNAs, and are encased in a lipid bilayer made up of phosphoglycerides, 

ceramides, sphingolipids, and cholesterols [35].Like miRNAs, exosomes can be found in a range of 

human physiological fluids, such as blood, sweat, urine, and breast milk [36].Exosomes can influence 

the growth of tumours, angiogenesis, immunosuppression, and metastasis by encouraging 

intermodulation between tumour cells and stromal cells that are either healthy or cancerous 

[37].Promising materials for cancer detection include fibronectin, developmental endothelial locus-1 

protein (Del-1), and the surface proteins found on circulating extracellular vesicles (EVs). Extracellular 

matrix protein fibronectin binds to multiple integrins to activate multiple signalling proteins, including 
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as FAK, Src, and Akt. During every stage of breast cancer, fibronectin levels increased significantly (p < 

0.0001) and then returned to normal following tumour removal. When it came to fibronectin 

identification outside of cellular vesicles, clinical diagnostic effectiveness outperformed that of plasma. 

This highlights the role that extracellular matrix proteins play in breast cancer. The high level of Del-1 in 

patients' circulating exosomes (p 0.0001) led to a very successful diagnosis in separating early-stage 

breast cancer patients from the control group. [38]. 

 

Conclusion 

The second most common disease in women to be recorded, breast cancer has a significant yearly death 

rate across the globe. Its fatality rate can be somewhat controlled by early diagnosis and prognosis. Its 

diagnosis is not attributed to a single biomarker, but rather to a collection of several diagnostic 

biomarkers that are important for its identification, course of treatment, and prognosis. Numerous 

macromolecules, such as circular RNA, miRNA, DNA, protein, exosomes, and antibodies, have been 

identified as important diagnostic indicators. The detection of cancer may be aided by the identification 

of these macromolecules. There are two main methods for identifying breast cancer: DNA methylation 

and miRNA profiling. 
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