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Breast cancer development generally was seen as a multi-step process encompassing progressive changes from a 
normal epithelium via ductal hyperplasia of usual type (UDH) and atypical ductal hyperplasia (ADH) to ductal 
carcinoma in situ (DCIS) and to invasive ductal carcinoma (IDC). In addition, this model suggests that the 
development of an invasive lobular carcinoma (ILC) is preceded by atypical lobular hyperplasia (ALH) and lobular 
carcinoma in situ (LCIS). The multi-step model of breast cancer progression, based on morphologic and 
epidemiological studies, is considered now oversimplistic. This model has been redefined using the current 
morphological, immunohistochemical and molecular data. 

 These data suggest that: 1) UDH shares few similariries with ADH, DCIS and invasive cancer; 2) ADH 
shares many similarities with low grade DCIS; 3) low grade and high grade DCIS seem to be genetically distinct 
entities leading to distinct forms of invasive carcinomas. 

 The earliest recognizable lesions of breast cancer are noninvasive ductal and lobular in situ carcinomas. 
DCIS is a heterogeneous entity with a range of histological appearances including different architectural growth 
patterns, different nuclear morphology and the presence or absence of necrosis. The morphological variability 
between DCIS lesions has implications for their growth and biological behavior. High nuclear grade DCIS lesions 
are more likely to recur following local therapy than low grade lesions. In addition, while some studies show genetic 
changes shared by all DCIS types, there are abnormalities that are associated with either low or high grade DCIS. 
Studies comparing the immunohistochemical and genetic characteristics of DCIS with those of invasive carcinomas 
have identified shared changes between low grade DCIS and low grade invasive cancers as well as between high 
grade DCIS and high grade invasive cancers. These findings suggest that there are two major pathways in the 
multistep model of breast cancer progression: one consisting of low grade DCIS that progress to grade I IDC and 
the other one encompassing high grade DCIS that progress to grade III IDC. In the first group, tumors are of low 
nuclear grade, usually ER and PR positive, HER2/neu negative and are characterized by loss of genetic material on 
chromosome 16q. In the second group, tumors are of higher nuclear grade, are frequently ER and PR negative, 
usually HER2/neu positive and show a combination of genetic changes, such as loss of 8p, 11q, 13q and 14q, gain 
of 1q, 5p, 8q and 17q, amplification on 6q22, 8q22, 11q13, 17q12 and 20q13. It has been estimated that the time 
interval for progression to invasive carcinoma is probably different for the two types of DCIS; for low grade lesions 
the time interval for progression may be 10-20 years and for high grade lesions the interval may be a few (2-5) years. 

Based on histological and genetic features, LCIS and ILC are enough similar to the low grade ductal tumors but they 

lack E-cadherin expression due to genetic/epigenetic changes in the CDH1 gene. E-cadherin is a critical cell adhesion molecule 

that has been associated with the morphological features of lobular carcinomas and plays an important role in the biological 

behavior of these tumors. 

Concerning the natural history of invasive breast cancer great information is gained from clinicopathologic staging. 

The tumor size, histologic grade, axillary lymph node status, presence of lymphovascular invasion and the ER status can 

estimate the risk of disease recurrence and/or death. However, these features are based on broad populations of breast cancer 

patients and they are unable to predict accurately the course of the disease in individual patient. It has been reported that women 

with favorable prognostic features will relapse within approximately 5 years and those with poor prognostic features may 

survive for a long period. Greater knowledge of the molecular mechanisms involved in breast tumor progression and 

understanding the genetic factors responsible for the different tumor behavior may provide valuable insights in this context. 



 

Over the last few years, microarray technology has been used to determine genome-wide gene expression in breast 

cancer samples. By looking for an association between the gene expression pattern and tumor behavior, it was possible to 

identify factors useful to predict the course of the disease. Therefore, breast carcinomas were classified into several groups: ER-

positive, HER2/neu positive, basal and normal breast-like carcinomas. It was shown that patients with HER2/neu positive or 

basal carcinomas (usually high grade tumors) do worse and have a high risk of distant metastases than patients with ER-positive 

and normal breast-like carcinomas (usually low grade tumors).  

Nowadays, the mission of Pathologists and Scientists is to translate the data related to the molecular evolution of breast 

cancer into practical methods, suitable for diagnostic pathology and patients’ management. 
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