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Abstract 

Hereditary breast cancer represents a highly aggressive subset of oncological 

pathologies, primarily driven by pathogenic germline mutations in highly penetrant 

susceptibility genes such as BRCA1, BRCA2, TP53, and PALB2. This comprehensive 

review elucidates the critical imperatives of early diagnosis and prognostic evaluation 

specifically tailored to the hereditary breast cancer phenotype. By synthesizing 

contemporary clinical guidelines, advanced molecular screening protocols, and 

longitudinal prognostic data, this study highlights the paradigm shift from generalized 

population screening to individualized, genetically-guided surveillance. The integration 

of high-resolution magnetic. 
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Annotatsiya. Sut bezi saratonining nasliy shakli onkologik patologiyalarning o'ta 

tajovuzkor guruhini tashkil etadi va asosan BRCA1, BRCA2, TP53 hamda PALB2 kabi 

genlardagi patogen mutatsiyalar natijasida yuzaga keladi. Ushbu maqola sut bezi 

saratonining nasliy turini erta tashxislashning zamonaviy usullari va prognostik 
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ahamiyatini tizimli tahlil qiladi. An'anaviy skrining usullarining kamchiliklari va 

zamonaviy magnit-rezonans tomografiya (MRT) hamda yuqori aniqlikdagi genetik 

sekvenirlash (NGS) texnologiyalarining afzalliklari yoritilgan. Shuningdek, gomologik 

rekombinatsiya yetishmovchiligini nishonga oluvchi PARP ingibitorlari kabi maqsadli 

dori vositalarining klinik amaliyotga joriy etilishi natijasida nasliy saraton prognozidagi 

ijobiy o'zgarishlar va bemorlarning yashovchanlik ko'rsatkichlarining oshishi batafsil 

muhokama qilinadi. 

Kalit so'zlar: Sut bezi saratoni, nasliy mutatsiyalar, BRCA, erta tashxislash, prognoz, 

genetik skrining, maqsadli terapiya, PARP ingibitorlari. 

Introduction. Breast cancer remains the most prevalent malignancy among women 

globally; however, the hereditary breast cancer (HBC) subtype demands an entirely 

distinct clinical approach due to its unique epidemiological, biological, and prognostic 

characteristics. Comprising approximately 5% to 10% of all breast carcinoma cases, 

HBC is predominantly catalyzed by inherited germline mutations in tumor suppressor 

genes, with BRCA1 and BRCA2 being the most clinically significant. Patients harboring 

these high-penetrance mutations face a cumulative lifetime risk of developing breast 

cancer exceeding 70%, alongside a markedly elevated susceptibility to ovarian, 

pancreatic, and prostate malignancies. Unlike sporadic breast cancers, which typically 

manifest in postmenopausal demographics, the hereditary phenotype is notorious for its 

early age of onset, aggressive histological grading, and a high propensity for bilateral or 

multi-centric tumor development. Furthermore, BRCA1-associated tumors frequently 

exhibit a triple-negative (estrogen receptor, progesterone receptor, and HER2-neu 

negative) biological profile. This specific molecular signature historically rendered them 

impervious to conventional endocrine and anti-HER2 targeted therapies, thereby 

worsening the overall clinical prognosis. Given these aggressive pathogenic dynamics, 

traditional screening modalities, such as standard biennial mammography initiated at 
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age 50, are grossly inadequate for the HBC demographic. Delaying diagnosis in this 

high-risk cohort invariably leads to advanced-stage presentations, drastically 

diminishing the probability of definitive curative intervention. Consequently, the 

contemporary oncological paradigm mandates a proactive, predictive, and highly 

personalized diagnostic architecture. The fundamental objective of this review is to 

systematically deconstruct the modern strategies for the early diagnosis of hereditary 

breast cancer and to comprehensively evaluate how genetic profiling influences the 

clinical prognosis and therapeutic trajectory of the affected patients. 

Materials and Methods 

The modern diagnostic algorithm for hereditary breast cancer is deeply anchored in the 

synthesis of comprehensive familial risk assessment and advanced molecular 

diagnostics. The primary step in HBC identification relies on rigorous pedigree analysis, 

identifying clinical red flags such as multiple first-degree relatives with breast or ovarian 

cancer, instances of male breast cancer, or specific ethnic backgrounds known for 

founder mutations. Upon identifying high-risk individuals, Next-Generation Sequencing 

(NGS) multigene panels serve as the definitive diagnostic tool. These advanced panels 

simultaneously interrogate not only BRCA1 and BRCA2 but also moderate-penetrance 

genes including PALB2, CHEK2, ATM, and BARD1, providing a comprehensive 

genomic landscape of the patient's inherent oncological risk. 

From a radiological perspective, the structural density of breast tissue in younger, high-

risk women significantly compromises the diagnostic sensitivity of standard digital 

mammography. Therefore, international oncology guidelines universally mandate the 

integration of annual contrast-enhanced breast Magnetic Resonance Imaging (MRI) 

beginning at age 25 to 30 for documented mutation carriers. MRI possesses an 

unparalleled sensitivity exceeding 90% for detecting invasive breast carcinoma, 

successfully identifying tumor neovascularization and minute structural distortions 
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characteristic of early-stage HBC. In specific clinical scenarios, supplemental modalities 

such as high-resolution targeted ultrasound and contrast-enhanced spectral 

mammography (CESM) are utilized as crucial adjuncts to clarify ambiguous MRI 

findings and guide precision percutaneous core needle biopsies. 

Prognostic evaluation in HBC requires a multidisciplinary synthesis of TNM staging, 

histological grading, molecular subtyping, and the specific genetic mutation profile. 

Modern prognostic modeling integrates these distinct variables to calculate the risk of 

locoregional recurrence and systemic dissemination, directly informing the necessity, 

timing, and aggressiveness of adjuvant and neoadjuvant systemic therapies. 

Results. Empirical clinical data unequivocally demonstrates that the implementation of 

genetically-guided, intensive screening protocols profoundly alters the natural history 

of hereditary breast cancer. Cohorts undergoing annual MRI surveillance exhibit a well-

documented stage-shift phenomenon. In these actively monitored groups, over 85% of 

detected HBC cases are identified at Stage 0 (Ductal Carcinoma In Situ) or Stage I, 

compared to less than 50% in standard, non-targeted screening populations. This early 

interception directly correlates with a radical improvement in 5-year and 10-year 

disease-specific survival rates, effectively neutralizing the inherent biological 

aggressiveness of the BRCA-mutated phenotype. 

Prognostically, the genetic signature of HBC has evolved from a mere harbinger of poor 

outcomes to a critical therapeutic vulnerability. The identification of Homologous 

Recombination Deficiency (HRD), a hallmark of BRCA-mutated tumors, has 

revolutionized systemic management. Clinical trials have conclusively shown that HBC 

patients exhibit heightened sensitivity to platinum-based chemotherapy agents, such as 

carboplatin and cisplatin. These agents induce double-strand DNA breaks that the tumor 

cells, lacking functional BRCA proteins, cannot repair, leading to targeted apoptotic cell 

death. 
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More significantly, the advent of Poly (ADP-ribose) polymerase (PARP) inhibitors (e.g., 

Olaparib, Talazoparib) has fundamentally rewritten the prognostic trajectory for both 

early-stage and metastatic HBC. By inducing synthetic lethality in HRD-positive cells, 

adjuvant PARP inhibition has demonstrated a remarkable capacity to reduce the risk of 

invasive disease recurrence by over 40% in high-risk, early-stage BRCA-mutated breast 

cancer. Consequently, while the baseline biological characteristics of HBC are highly 

aggressive, the precision application of early MRI screening combined with targeted 

DNA-damaging agents yields survival outcomes that are highly competitive with 

matched sporadic breast cancer cases. 

Discussion. The management of hereditary breast cancer exemplifies the pinnacle of 

precision medicine, yet it simultaneously presents profound clinical, ethical, and 

psychosocial challenges. The shift towards early and intensive screening is scientifically 

indisputable, but it requires substantial healthcare infrastructure, highly trained 

multidisciplinary oncology teams, and equitable patient access to expensive NGS and 

MRI technologies. The identification of a pathogenic germline mutation transcends the 

individual patient, acting as a profound prognostic indicator for the entire biological 

family and necessitating complex cascade genetic testing protocols. 

A critical component of HBC management influencing long-term prognosis involves the 

discussion of risk-reducing surgical interventions. Prophylactic bilateral mastectomy 

and risk-reducing salpingo-oophorectomy (RRSO) remain the most definitive strategies 

for mitigating the primary occurrence of HBC and its associated ovarian malignancies. 

While RRSO provides a well-documented survival benefit and significantly lowers 

overall mortality, the clinical decision-making process is deeply complex. It requires a 

meticulous balancing of oncological safety against the induction of premature surgical 

menopause, cardiovascular risk elevation, and profound alterations to patient body 

image and quality of life. 
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The prognostic implications of moderate-penetrance genes (e.g., CHEK2, ATM) remain 

an area of active and intense investigation. Unlike the binary surgical and medical 

algorithms established for BRCA1/2, the clinical guidelines for these variants are less 

definitive, often requiring highly individualized, shared decision-making models based 

on absolute family history. Future therapeutic frontiers will likely focus on combining 

PARP inhibitors with immune checkpoint blockades to further extend the prognostic 

horizon for metastatic HBC patients. 

Conclusion 

The paradigm of hereditary breast cancer has transitioned from a fatalistic genetic 

destiny to a highly actionable and manageable clinical condition, contingent entirely 

upon the exactitude of early diagnosis and the implementation of genetically targeted 

therapies. The integration of high-resolution MRI surveillance and NGS multigene 

panels forms the absolute bedrock of modern early detection, allowing clinicians to 

intercept the disease at highly curable, localized stages. Furthermore, the prognostic 

landscape has been irrevocably improved by harnessing the tumor's own genetic 

vulnerabilities through PARP inhibition and platinum-based cytotoxics. Moving 

forward, the global oncological community must prioritize the democratization of 

genetic testing and MRI access, ensuring that precision oncology is established not as 

an elite privilege, but as a universal standard of care. 
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