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Lecture #3: BREAST CANCER
Introduction
Breast cancer arises in the lining cells (epithelium) of the ducts (85%) or lobules (15%) in the glandular tissue of the breast. Initially, the cancerous growth is confined to the duct or lobule (“in situ”) where it generally causes no symptoms and has minimal potential for spread (metastasis). Over time, these in situ (stage 0) cancers may progress and invade the surrounding breast tissue (invasive breast cancer) then spread to the nearby lymph nodes (regional metastasis) or to other organs in the body (distant metastasis).  If a woman dies from breast cancer, it is because of widespread metastasis.  Breast cancer treatment can be highly effective, especially when the disease is identified early. Treatment of breast cancer often consists of a combination of surgical removal, radiation therapy and medication (hormonal therapy, chemotherapy and/or targeted biological therapy) to treat the microscopic cancer that has spread from the breast tumor through the blood. Such treatment, which can prevent cancer growth and spread, thereby saves lives.

Purpose of the lecture:

After listening to the lecture, the student should know:

1. etiology of breast cancer and main carcinogenic factors;

2. primary symptoms of breast cancer;

3. methods of breast cancer detection and verification of the oncological process;

4. precancerous diseases of the mammary gland;

5. the principle of choosing a priority method of breast cancer treatment;

6. the concept of a personalized approach and a multidisciplinary team;

After listening to the lecture, the student should be able to:

1. establish the stage of breast cancer, apply international and domestic classification;

2. to develop a sense of oncological alertness;

3. develop an examination plan for a patient with a newly diagnosed breast cancer;

4. conduct a preventive conversation with the population about the need for timely examination and treatment;

5. develop a treatment plan for a breast cancer patient using a personalized approach;
Basic concepts:

– Know the causes of breast cancer development and measures of primary prevention;

– International and domestic classifications;

– Histological classification of breast cancer and mutational profile;

– Methods of diagnosis and screening of breast cancer;

– Main types of radical surgery and palliative surgery of breast cancer;
– The place and importance of hormone therapy;

– Chemotherapy and targeted therapy for breast cancer;
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Scope of the problem
In 2020, there were 2.3 million women diagnosed with breast cancer and 685 000 deaths globally. As of the end of 2020, there were 7.8 million women alive who were diagnosed with breast cancer in the past 5 years, making it the world’s most prevalent cancer. There are more lost disability-adjusted life years (DALYs) by women to breast cancer globally than any other type of cancer.  Breast cancer occurs in every country of the world in women at any age after puberty but with increasing rates in later life.  Breast cancer mortality changed little from the 1930s through to the 1970s.  Improvements in survival began in the 1980s in countries with early detection programmes combined with different modes of treatment to eradicate invasive disease. 

Breast cancer is not a transmissible or infectious disease.  Unlike some cancers that have infection-related causes, such as human papillomavirus (HPV) infection and cervical cancer, there are no known viral or bacterial infections linked to the development of breast cancer. Approximately half of breast cancers develop in women who have no identifiable breast cancer risk factor other than gender (female) and age (over 40 years).  Certain factors increase the risk of breast cancer including increasing age, obesity, harmful use of alcohol, family history of breast cancer, history of radiation exposure, reproductive history (such as age that menstrual periods began and age at first pregnancy), tobacco use and postmenopausal hormone therapy. 

Behavioural choices and related interventions that reduce the risk of breast cancer include:

· prolonged breastfeeding;

· regular physical activity;

· weight control; 

· avoidance of harmful use of alcohol;

· avoidance of exposure to tobacco smoke;

· avoidance of prolonged use of hormones; and  

· avoidance of excessive radiation exposure. 

Unfortunately, even if all of the potentially modifiable risk factors could be controlled, this would only reduce the risk of developing breast cancer by at most 30%. 

Female gender is the strongest breast cancer risk factor.  Approximately 0.5-1% of breast cancers occur in men. The treatment of breast cancer in men follows the same principles of management as for women.

Family history of breast cancer increases the risk of breast cancer, but the majority of women diagnosed with breast cancer do not have a known family history of the disease. Lack of a known family history does not necessarily mean that a woman is at reduced risk.

Certain inherited “high penetrance” gene mutations greatly increase breast cancer risk, the most dominant being mutations in the genes BRCA1, BRCA2 and PALB-2.  Women found to have mutations in these major genes could consider risk reduction strategies such as surgical removal of both breasts. Consideration of such a highly invasive approach only concerns a very limited number of women, should be carefully evaluated considering all alternatives and should not be rushed.

Breast cancer has a special place among malignant tumours of different locations not only because at presents the absolute amount  of the sick women and morbidity has rated the second place among other neoplasms and it is even the main cause of deaths among women aged 45-55 in a number of European countries. Besides practical aspects, in modern medicine the problem of breast cancer doesn’t include only diagnostic and therapeutic measures. It may  be considered as widely and deeply studied biological model of malignant growth. It is on this model the scientists could compare the experimental data of animals with the course of the tumour process in a human, they could evaluate development of the cancer tumour under the influence of functional, metabolic and hereditary-constitutional peculiarities of the organism on the while and its correlation with the environment end external cancerogenic factors.

Morbidity and mortality rate from breast cancer. 
Breast cancer is one of the most common human tumours. According to WHO data it is the main cause of death of middle-aged women in the western countries.

The second half of XX century is characterized by constant growth of cancer of this localization. For example, for the last 10 years in the USA the morbidity and mortality rate have increased by 10.6% and 7.6% accordingly in England and Wales – even by 27.1% and 13.8%.

It should be emphasized that these indices are influenced by not only real increase of morbidity and mortality but also perfection of the account system and, mainly, the process of population aging, noted in all developed countries.

At the same time in some geographical regions (Mexico, Japan, countries of Asia) the rates of morbidity and mortality are quite low (to 10%). Maximum morbidity is noted in England and Wales (40.7%), and the USA (70.6% among white and 47.8% among negro women). Breast cancer in Ukraine, Odessa and Odessa region is also high. 
Breast cancer is a disease of women mostly of middle and old age. It has been noted that there are two peaks of the disease between 45 and 50 and after 55-60. Lately the number of patients fallen ill at 35-40 has increased, they were revealed mainly among healthy women who are regularly examined, the so-called organized population (that is those working at large enterprises).

In general age the age indices are the same in all countries whereas there is definite geographic and national dependence in breast cancer. Even in countries of CIS (Commonwealth of Independent States) the number of patients with this cancer for 100.000 population (standard index) differs significantly. In Baltic republics and Georgia in some age groups the disease is over 2-3 times higher than in the countries of Middle Asia.

Now breast cancer is the fourth cause of death after cervical cancer, stomach cancer and systemic diseases. But according to specialists it may take the 1st or 2nd place after cervical and uterus cancer in 2-3 years in such dynammmics. Meanwhile in men cancer of the mammary gland is stile not more than 0.2% and the maximum index is characteristic of the age of 70 and over and these is a tendency to reduction to 1.5%.
Epidemiology
Breast cancer is the most commonly diagnosed cancer in women in Australia. By 85, one in 8 women will be diagnosed with breast cancer. It is 100 times more common in women than men with 1 in 784 men diagnosed by age 85. In 2012, more than 14600 people had a breast cancer diagnosis, and >2860 people died of breast cancer in 2010.

In each state, the incidence has increased by approximately 2% each year. The mammographic screening program BreastScreen, introduced in the 1980s, has been attributed with this increase. The greatest increase in incidence is in the women aged 50-69 years targeted by BreastScreen. 
Although women from Indigenous communities, Southern Europe and Asia have lower rates of breast cancer, environmental and lifestyle factors play a role. When studying migrant communities in the higher risk areas, women acquire the risk of the host community.
Pathogenesis of breast cancer is extremely difficult and is not studied completely.

During the whole life of the woman the mammary glands experience cyclic changes during menses, in each pregnancy and lactation. In woman who didn’t breast-feed breast cancer develops more often. Gland epithelium concealed a great potency to growth for future lactation.

Unrealized physiological studies carried on different territories and in different ethnic group help to reveal factors promoting development of breast cancer.

Analysis of these factors shows that in regions with low morbidity rate the organism physiological functions were less affected by harmful influence due to national peculiarities of different ethnic groups. Regions with high morbidity rate are characterized by women who starts sex life late, have more abortions, have fewer pregnancies, deliveries and lactations; the number of unmarried women is higher in these regions. Thus, the regions with high morbidity rate are characterized by factors greatly disturbing physiological function of the sexual organs and mammary glands in women.

For example, first pregnancy at 18 plays a definite preventive part. Cancer of this location is significantly decreased in women who have undergone ovarioectomy before 40 years women with early natural menopause. Relative risk of the disease is 2 times increased in women with menopause before 45. These facts show that reduction of reproductive age duration decreases breast cancer incidence in women.

Irregular sexual life, reduced libido, frigidity, pregnancy prevention by interrupted sexual intercourse and application of chemical contraceptive substances also influence on development of breast cancer as well as complicated abortions, many marriages, extra-marital sexual contacts.

Neuro-psychotic  condition of the human has a great influence on its sexual function.

Risk factors
For most sporadic breast cancer, age and female sex are the two key risk factors with most women diagnosed after menopause (median age 59). Family history especially in first or second-degree relatives is also important.

Oestrogen exposure has a role in the genesis of breast cancer, with early menarche, late menopause, and nulliparity being risk factors, and parity, history of breast feeding being protective. Although the risk of breast cancer whilst on the oral contraceptive pill is higher, the overall risk during one’s lifetime is small due to the young age at which women are on the pill. Hormone replacement therapy can increase the risk of breast cancer.

Other lifestyle related risk factors increase high caloric intake during childhood and adolescence, obesity and alcohol.

Some breast pathologies increase the risk of breast cancer such as ductal carcinoma in situ (DCIS), lobular carcinoma in situ and atypical ductal hyperplasia.

Cancer biology: Molecular and genetic basis
Breast cancer can be inherited and although up to 30% of women may have a family history, only 1-2% of the breast cancer is attributable to the BRCA1 and BRCA2 genes. Risk factors for carrying a mutation include 3 or more first or second degree relatives with breast cancer, or two relatives with significant risk factors such as male breast cancer, ovarian cancer under age 50, breast cancer under age 40, bilateral breast cancer, Ashkenazy Jewish heritage, or breast and ovarian cancer in the same patient. Other gene mutations predisposing to breast cancer include P53, PTEN, CDH1 and Peutz-Jeghers.
Precancer diseases.

Can cancer tumour develop in the healthy tissue of the mammary gland or it should be preceded by precancerous changes. In other words, are dyshormonal hyperplasias of the mammary gland obligatory precancer.

The literature devoted to dysplasias of the mammary glands is quite controversial. Some authors consider dyshormmonal changes of the mammary glands as a result of age involution or functional deficiency others believe that 96% of patients have considerable endocrine disturbances increasing risk of cancer development, especially in cystic fibroadenomatosis. 

There is still more confusion in terminology. For example it was counted that cystic fibroadenomatosis has 29 synonyms (cystic mastopathy, Recleux’s disease, Schimmelbush disease, chronic cystic mastitis, cystic disease, etc) and metaplasma has at least 15 synonyms (icteric tumour, simple fibroadenomatosis, maastodynia, adenofibromatosis, adenosis, mastoplasia, etc). It is connected with difficulties of interpretation of changes in the gland influenced by many causes including constitutional, age, functional and endocrine changes as well as various treatment of results obtained by investigations.

Dyshormonal hyperplasias 

Adenoma is a morphologically ugly lobule with prevalence of alveolar growths. Clinically it is manifested as clearly outlined dense tumour which is not connected with the skin during pulerty or after first pregnancy. Sometimes it is characterized by fast growth especially after abortion.

Fibroadenoma is a morphologically ugly lobule with prevalence of ducts. Clinical and age characteristics of fibroadenoma do not differ from those of adenoma.

Fibroadenoma phylloides is morphologically a connective tissue multi cellular tumour with numerous cavities. It is characterized by foliate location of cellular fields. Its morphological interpretation is difficult because of numerous types and degrees of maturity. The tumour is considered as the most important link in the chain fibroadenomatosis-fibroadenoma-phylloid tumour-sarcoma. The sizes of folliate tumours may vary from small to giant.

Adenosis or masoplasia is almost unchanged morphologically mammary gland tissue with preserved structure. This form is characterized by multiple functional disturbances. Clinically adenosis is manifested as different (occupying up to half of the whole gland) lumps of elastic consistency, granular surface, irregular outlines, tender on palpation, fused with the normal tissue of the mammary gland. Sometimes these lumps are hardly palpable, sometimes they are evidently marked. A number of patients have the whole gland diffusely swollen and quite painful.

Adenofibromatoses and fibroadenomatoses (focal and diffuse) are the most difficult of dyshormonal hyperplasias for morphological evaluation.

Localized form of fibroadenomatosis is a very vague clinical notion. In most cases it is areas in the mammary gland tissue (from 1 to 5-6 sm in diameter); having more dense consistency than in adenosis or masoplasia, sometimes tender on palpation on examination the outlines of the revealed lumps sometimes seem well-defined, though they may be indistinct. The surface of such lumps is tuberous, polycyclic, not infrequently granular. The age of the patients ranged 30-40 years, 42-45% of them are unmarried, non gravida and non para women. 37,2% of them, on the contrary, have numerous (more than two) interruptions of pregnancy.

Cystic morphologically heterogenous cysts. Developing from lobular forms of fibroadenomatosis, almost all cysts arise from small ducts and alveoli. Cysts from ducts have epithelial cover. Cysts of alveolar origin are indeed fissures between lobules. Small cysts are usually located in groups or form multichamber cyst. In developed forms cysts affect the tissue of both mammary glands, located both alone or in groups.

Cystoadenopapillomas and intraductile papillomas are morphologically further development of proliferative changes of fibroadenomatosis productive forms: the former are on the cyst walls, the latter – in the ducts. They are considered precancerous, first, because of multicentricity, second, because of malignancy rate, which is 5-6 times higher than in other forms of fibroadenomatosis. 

Thus, mastopathy (adenoses, adenofibromatoses), nodular and cystic fibroadenommatosis can’t be related to true precancerous processes though they may be considered as a factor really influencing on risk of falling ill with cancer later on. The significance of inntraductile hyperppplastic processes is considered quite differently (including cystadenopapillomas, intraductile papillomas, marked ductile proliferations). They are believed to be obligatory precancer diseases.

Histologic classification of breast cancer. 

Carcinomas:
· intraduct and intralobular noninfiltrative carcinoma.

· infiltrative carcinoma.

· special histologic variants of carcinomas:

· medullar

· papillary
· cribrate

· mucous

· lobular

· squamus cell carcinoma

· Paget’s disease

· carcinoma developed from cellular intraduct fibroadenoma

Sarcomas:
· Sarcoma developed from cellular intraduct fibroadenoma.

· Other types of sacromas.

· Undefined tumours.

· The most common breast tumour is cancer.

Breast cancer classification

Tumour division into groups according to the stages of the process is based on the fact that in localized tumours the survival rate is higher than in tumours extending beyond the organ. Early or late stages are more commonly distinguished meaning successive development of tumours in time. In fact the stage of the disease at the moment of diagnosis may reflect not only the growth tempo and spread of the tumours but also its type and interrelation of the tumour and organism.

TNM staging system
There are 5 major stages of breast cancer: stage 0 (zero), which is non-invasive ductal carcinoma in situ (DCIS), and stages I through IV (1 through 4), which are used for invasive breast cancer. Staging can be clinical or pathological. Clinical staging is based on the results of tests done before surgery, which may include physical examinations, mammogram, ultrasound, and MRI scans. Pathological staging is based on what is found during surgery to remove breast tissue and lymph nodes. The results are usually available several days after surgery. In general, pathological staging provides the most information to determine a patient’s prognosis.

Here are more details on each part of the TNM system for breast cancer:

Tumor (T)
Using the TNM system, the “T” plus a letter or number (0 to 4) is used to describe the size and location of the tumor. Tumor size is measured in centimeters (cm). A centimeter is roughly equal to the width of a standard pen or pencil. Stage may also be divided into smaller groups that help describe the tumor in even more detail. Specific tumor stage information in listed below.
TX: The primary tumor cannot be evaluated
T0: There is no evidence of cancer in the breast
Tis: Refers to carcinoma in situ. The cancer is confined within the ducts of the breast tissue and has not spread into the surrounding tissue of the breast. There are 2 types of breast carcinoma in situ:

Tis (DCIS): DCIS is a non-invasive cancer, but if not removed, it may develop into an invasive breast cancer later. DCIS means that cancer cells have been found in breast ducts and have not spread past the layer of tissue where they began.

Tis (Paget’s disease): Paget's disease of the nipple is a rare form of early, non-invasive cancer that is only in the skin cells of the nipple. Sometimes Paget's disease is associated with an invasive breast cancer. If there is an invasive breast cancer, it is classified according to the stage of the invasive tumor.

T1: The tumor in the breast is 20 millimeters (mm) or smaller in size at its widest area. This is a little less than an inch. This stage is then broken into 4 substages depending on the size of the tumor:

· T1mi is a tumor that is 1 mm or smaller.

· T1a is a tumor that is larger than 1 mm but 5 mm or smaller.

· T1b is a tumor that is larger than 5 mm but 10 mm or smaller.

· T1c is a tumor that is larger than 10 mm but 20 mm or smaller.

T2: The tumor is larger than 20 mm but not larger than 50 mm.

T3: The tumor is larger than 50 mm. 
T4: The tumor falls into 1 of the following groups:

· T4a means the tumor has grown into the chest wall.

· T4b is when the tumor has grown into the skin.

· T4c is cancer that has grown into the chest wall and the skin.

· T4d is inflammatory breast cancer 
Node (N)

The “N” in the TNM staging system stands for lymph nodes. These small, bean-shaped organs help fight infection. Lymph nodes near where the cancer started are called regional lymph nodes. Regional lymph nodes include:

· Lymph nodes located under the arm, called the axillary lymph nodes

· Lymph nodes located above and below the collarbone

· Lymph nodes located under the breastbone, called the internal mammary lymph nodes

Lymph nodes in other parts of the body are called distant lymph nodes. The information below describes the staging. 

NX: The lymph nodes were not evaluated.

N0: Either of the following:

· No cancer was found in the lymph nodes.

· Only areas of cancer smaller than 0.2 mm are in the lymph nodes.

N1: The cancer has spread to 1 to 3 axillary lymph nodes and/or the internal mammary lymph nodes. If the cancer in the lymph node is larger than 0.2 mm but 2 mm or smaller, it is called "micrometastatic" (N1mi).

N2: The cancer has spread to 4 to 9 axillary lymph nodes. Or, it has spread to the internal mammary lymph nodes, but not the axillary lymph nodes.

N3: The cancer has spread to 10 or more axillary lymph nodes, or it has spread to the lymph nodes located under the clavicle, or collarbone. It may have also spread to the internal mammary lymph nodes. Cancer that has spread to the lymph nodes above the clavicle, called the supraclavicular lymph nodes, is also described as N3.

If there is cancer in the lymph nodes, knowing how many lymph nodes are involved and where they are helps doctors to plan treatment. The pathologist can find out the number of axillary lymph nodes that contain cancer after they are removed during surgery. It is not common to remove the supraclavicular or internal mammary lymph nodes during surgery. If there is cancer in these lymph nodes, treatment other than surgery, such as radiation therapy, chemotherapy, and hormonal therapy, is generally used.

Metastasis (M)

The “M” in the TNM system describes whether the cancer has spread to other parts of the body, called metastasis. This is no longer considered early-stage or locally advanced cancer. 
MX: Distant spread cannot be evaluated.

M0: There is no evidence of distant metastases.

M0 (i+): There is no clinical or radiographic evidence of distant metastases. However, there is microscopic evidence of tumor cells in the blood, bone marrow, or other lymph nodes that are no larger than 0.2 mm.

M1: There is evidence of metastasis to another part of the body, meaning there are breast cancer cells growing in other organs.

Stage groups for breast cancer
Stage 0: Stage zero (0) describes disease that is only in the ducts of the breast tissue and has not spread to the surrounding tissue of the breast. It is also called non-invasive or in situ cancer (Tis, N0, M0). 
Stage IA: The tumor is small, invasive, and has not spread to the lymph nodes (T1, N0, M0). 
Stage IB: Cancer has spread to the lymph nodes and the cancer in the lymph node is larger than 0.2 mm but less than 2 mm in size. There is either no evidence of a tumor in the breast or the tumor in the breast is 20 mm or smaller (T0 or T1, N1mi, M0).

Stage IIA: Any 1 of these conditions:

· There is no evidence of a tumor in the breast, but the cancer has spread to 1 to 3 axillary lymph nodes. It has not spread to distant parts of the body (T0, N1, M0).

· The tumor is 20 mm or smaller and has spread to 1 to 3 axillary lymph nodes (T1, N1, M0).

· The tumor is larger than 20 mm but not larger than 50 mm and has not spread to the axillary lymph nodes (T2, N0, M0).

Stage IIB: Either of these conditions:

· The tumor is larger than 20 mm but not larger than 50 mm and has spread to 1 to 3 axillary lymph nodes (T2, N1, M0).

· The tumor is larger than 50 mm but has not spread to the axillary lymph nodes (T3, N0, M0).

Stage IIIA: The tumor of any size has spread to 4 to 9 axillary lymph nodes or to internal mammary lymph nodes. It has not spread to other parts of the body (T0, T1, T2, or T3; N2; M0). Stage IIIA may also be a tumor larger than 50 mm that has spread to 1 to 3 axillary lymph nodes (T3, N1, M0).

Stage IIIB: The tumor has spread to the chest wall or caused swelling or ulceration of the breast, or it is diagnosed as inflammatory breast cancer. It may or may not have spread to up to 9 axillary or internal mammary lymph nodes. It has not spread to other parts of the body (T4; N0, N1, or N2; M0). 
Stage IIIC: A tumor of any size that has spread to 10 or more axillary lymph nodes, the internal mammary lymph nodes, and/or the lymph nodes under the collarbone. It has not spread to other parts of the body (any T, N3, M0).

Stage IV (metastatic): The tumor can be any size and has spread to other organs, such as the bones, lungs, brain, liver, distant lymph nodes, or chest wall (any T, any N, M1). Metastatic cancer found when the cancer is first diagnosed occurs about 6% of the time. This may be called de novo metastatic breast cancer. Most commonly, metastatic breast cancer is found after a previous diagnosis of early stage breast cancer. 
Molecular subtyping developed in breast cancer emphasized biological heterogeneity, which has been histopathologically defined by pathologists for a long time. In the last twenty years, identification of HER2 pathway and the relevant use of Herceptin, the use of DNA repair mechanisms and PARP inhibitors were possible by clarification of breast cancer biology with molecular methods and the emergence of new horizons for the development of new therapeutic interventions. The perception on what we know and what we have just defined on genomic architecture underneath different subtypes of breast cancer will probably change with the new generation of molecular methods including next-generation sequencing. We must not forget that molecular classification of breast cancer is still in the development stage and has limitations of today. Old fashioned, traditional histopathological subgrouping has many features for us to prefer this classification especially in special types (such as lobular or ductal, secretory, micropapillary, adenoid cystic carcinoma). In this regard, accepting and applying the conventional histopathological methods and new molecular studies, as a “partnership” seems to be the best way for follow-up in breast cancer. It is clear that we are not in an era where either pathologists can leave their microscope aside and make a classification of breast cancer based on computer, or oncologists can implement follow-up programs just based on molecular classification.
Most of molecular subgrouping studies were performed on non-specific types of ductal carcinoma and is well known, this histological group contains non-specific tumor types. Therefore, efforts aiming to separate this group of heterogeneous group into subgroups seem to be meaningful. Molecular subgrouping can be provided by using a few immunohistochemical markers. A panel including ER, PR, HER2, Ki-67, epidermal growth factor receptor (EGFR) and basal cytokeratins (CK14 and CK5 / 6 etc) can be used to distinguish between “luminal”, HER2 and triple negative tumors. In fact, there is no consensus on the determinants defining “basal” tumors, nevertheless it is considered that the use of EGFR and CK5 / 6 can aid in identification of this subgroup and predict prognosis.

Proliferation markers are very important in molecular subgrouping besides ER and HER-2, especially in ER-positive tumors. However, the appropriateness of using Ki-67 or more detailed mitotic index scoring system as a proliferation marker has been questioned. The application of a Ki67 scoring as positive / negative or high / low in patient follow-up and treatment is controversial and there is no consensus on this issue today. Separation of luminal tumors into subgroups is mainly based on proliferation intensity. Therefore, a gene expression profiling study combined with IHC was conducted in order to determine the Ki67 limit value that can be used routinely to distinguish luminal a tumors from luminal B tumors. The limit value in this study was determined as 13.25%. It is obvious that application of such a precise limit in clinical practice is not very realistic. It seems that there is need for more practical prognostic tests that can be evaluated in routine diagnostic pathology laboratories and used in clinical practice. Similar to histological evaluation, molecular tests that show the average gene expression level show that breast cancer is a heterogeneous tumor. This situation could partly explain the mismatch in tumor distinction into molecular subtypes. Various algorithms have been developed to place each tumor into one of the five basic molecular subtypes (luminal or luminal B, normal breast-like, HER2 and basal). These algorithms are defined as “Single Sample predictors” (SSP), as previously referred to. Since each new diagnosed breast cancer patient should be separated into a specific molecular subgroup in order to determine the prognosis and decide on specific treatment, application of such algorithms will be required.
Signs and symptoms
Breast cancer most commonly presents as a painless lump or thickening in the breast. It is important that women finding an abnormal lump in the breast consult a health practitioner without a delay of more than 1-2 months even when there is no pain associated with it. Seeking medical attention at the first sign of a potential symptom allows for more successful treatment. 

Generally, symptoms of breast cancer include:

· a breast lump or thickening; 

· alteration in size, shape or appearance of a breast;

· dimpling, redness, pitting or other alteration in the skin;

· change in nipple appearance or alteration in the skin surrounding the nipple (areola); and/or

· abnormal nipple discharge.

There are many reasons for lumps to develop in the breast, most of which are not cancer. As many as 90% of breast masses are not cancerous. Non-cancerous breast abnormalities include benign masses like fibroadenomas and cysts as well as infections.  

Breast cancer can present in a wide variety of ways, which is why a complete medical examination is important. Women with persistent abnormalities (generally lasting more than one month) should undergo tests including imaging of the breast and in some cases tissue sampling (biopsy) to determine if a mass is malignant (cancerous) or benign.  

Advanced cancers can erode through the skin to cause open sores (ulceration) but are not necessarily painful. Women with breast wounds that do not heal should have a biopsy performed.  

Breast cancers may spread to other areas of the body and trigger other symptoms. Often, the most common first detectable site of spread is to the lymph nodes under the arm although it is possible to have cancer-bearing lymph nodes that cannot be felt.

Over time, cancerous cells may spread to other organs including the lungs, liver, brain and bones. Once they reach these sites, new cancer-related symptoms such as bone pain or headaches may appear. 

Diagnostic.

The real way to improve results of breast tumour treatment. Is early and preclinical diagnosis in a number of cases.  Early diagnosis and evaluation of breast cancer spread have been important trend for the last two decades based on results of retrospective studies of prognosis of breast cancer course.

Mammographic examination is no doubt very significant and it was proved by experience of many clinics where mammography was used both in clinical practice and in mass prophylactic examinations of healthy women. The precision of mammographic examination ranges from 75%  to 94%.  There is information  that mammography may reveal breast cancer 1-2 years before the first clinical signs.

Much attention is paid to xeromammography which has greater capacity than mammography in revealing small tumours as well as microcalcinates. This method is also economic due to simple and cheap equipment.

Ultrasonic investigation (USI) helps to visualize the tumour and obtain information about its location and size as well as structure of the mammary gland.

USI should be combined with mammography. USI is preferable in women under 30, and mammography should be performed at older age.

Thermography method is based on registration of skin temperature changes over the pathologically changed area. All pathological processes in the mammary gland are accompanied by temperature changes and they are indicated by hypo- or hyper thermal zones on the thermograms.

In clinical practice cytologic diagnosis of breast cancer is of special significance. It is technically simple, can be performed in polyclinic and repeatedly and provides   fast results. Preparations are simply made and laboratory equipment is not complex and expensive.

The problem of early diagnosis is closely connected with evaluation of tumour extension as choice of optimal treatment depends on correct diagnosis.

In breast cancer metastases are most frequent in the axially lymph nodes. However though they are quite approachable for examination, the percentage of diagnostic mistakes is still high. Approximately the same rate is observed in hypo- and hyperdiagnosis of metastatic affection of axillary lymph  nodes.

To evaluate the state of axillary-subclavicular lymph nodes J.B. Kinmonth (11952) used direct colour lymphography in clinical practice. He singled out a lymphatic vessel from the fat, punctured it and introduced water-soluble contrast substance.

The method of radioisotope lymphoscintigraphy is based on the fact that metastatically changed lymph nodes lose the ability to accumulate isotope partially or completely in comparison with the normal ones, therefore scintigrams show defects of filling.

Lately there has been worked out a method of radioisotope lymphoscintigraphy of the parasternal region by using coloid gold Au198.

 To study the receptor level of steroid hormones in breast cancer, the division of mammary gland tumours of Oncologic Centre of Academy of Medical Sciences (AMS) worked out and introduced the technique of obtaining bioptate with the help of original instrument-“trepanoncedle” which is a modification of Palink’s needle.

Evaluation of the receptor level of steroid hormones was done in the laboratory of clinical biochemistry of Oncologic Centre of AMC by generally accepted method of competitive fixation and use of coal covered with dextrane. The receptor level equal to 10 mol/mg was considered positive.

Comparison of receptor concentration of steroid hormones in the samples obtained in trepanobiopsy  and during the operation showed that the coincidence percentage of the receptor status was quite high for all kinds of receptors and ranged from 77.8 to 87.5. The obtained data confirm that the method of trepanobiopsy gives information about true contents of receptors in the tumour. It allows to start hormonal therapy in complex with other kinds of treatment before radical mastectomy or in case of necessity to perform ovarioectomy simultttaneously with mastectomy.
Approximately 55% of women present with screen-detected cancers. Other presentations include a palpable mass, skin tethering and nipple discharge. Only rarely does breast cancer present pain and erythema consistent with rare inflammatory breast cancer.

Although masses may be clinically suspicious, radiological diagnosis is obtained with mammogram and ultrasound and a core biopsy provides the definitive diagnosis. Although a fine needle aspiration may show a cancer, histopathology is preferred to differentiate between DCIS and invasive cancer and thus plan appropriate surgical management. Ultrasonography of the axillary lymph nodes is also standard and abnormal lymph nodes are assessed pre-operatively with a fine needle aspiration.

Pre-operative staging with CT chest, abdomen and pelvis and a bone scan are not indicated unless a neo-adjuvant approach is considered or there is a suspicion of metastatic disease. Tumour markers such as Ca 15.3 are not sensitive for breast cancer.

Breast cancer is truly multidisciplinary, involving the surgeon, medical oncologist, radiation oncologist, breast cancer nurses, psychologists, plastic surgeons, palliative care physicians, and others. Patient care is generally discussed in preoperative and postoperative multidisciplinary meetings.

Surgery for early breast cancer usually involves a wide local excision (WLE) and sentinel node biopsy (SNB). The aim is to remove the mass with a margin of normal tissue and minimise morbidity to the axilla by removing the sentinel nodes and not all the nodes. Pathologically confirmed lymphadenopathy (either preoperative or after SNB) requires an axillary dissection.

Provided adjuvant radiotherapy is given, there is no difference in overall survival between women who undergo breast conservation (WLE and adjuvant radiotherapy) versus mastectomy. Contraindications to breast conservation are previous radiotherapy, large tumour size and small breast resulting in poor cosmesis and contraindication to radiotherapy such as active SLE.

Adjuvant radiotherapy to the breast is offered to most women after breast conservation to prevent local recurrence. Women with small tumours <1 cm who are over 70 do not require adjuvant radiotherapy.

Most cancers (80%) are ER positive and therefore an anti-oestrogen agent is used for 5-10 years to decrease local recurrence, prevent systemic spread and prevent new primaries in the ipsilateral and contralateral breast. Examples include selective oestrogen receptor modulators, such as tamoxifen, and aromatase inhibitors, such as anastrozole.

Chemotherapy may be indicated in early breast cancer if a patient has poorer prognostic features such as young age, higher grade and receptor negative disease. HER-2 is a molecular marker that confers a risk towards local recurrence and systemic recurrence. As such, a HER-2 positive patient with an early breast cancer will be offered trastuzamab, a monoclonal antibody targeting the HER-2.

Locally advanced breast cancer
Some women present with locally advanced cancers that are fixed to the pectoralis muscle or involved skin, and are considered non-operable. Staging is performed in these women, and if clear, a neoadjuvant approach with pre-operative chemotherapy is undertaken in order to make the tumour ‘operable’ and control micrometastatic disease.

Metastatic disease
Breast cancer spreads initially through the lymphatics to draining lymph nodes and haematogenous spread is most commonly to bone, liver and lungs. Bone-only metastatic disease can behave less aggressively than visceral metastases. Symptomatic relief is the priority for management and may include an anti-oestrogen tablet such as tamoxifen if hormone receptor positive, radiotherapy for bony pain or to prevent fractures, and sometimes even surgery for local control.

Follow-up and survivorship
Most breast cancer patients are followed-up indefinitely by the multidisciplinary team. Annual mammography is advised and a 3-6 months interval for follow-up is advised for the first 2 years. Many survivorship and supportive care plans are organised by breast care nurses to ensure good preventative measures are taken and to address the impact of breast cancer on quality of life issues such as mood, body image and sexuality.

Screening and prevention
BreastScreen Australia is a funded program for asymptomatic women aged 50-69 to undergo two yearly mammograms. Approximately 60% of the eligible female population attend. Early detection is the aim, with a two-fold increase in the number of small tumours <1 cm detected during the first and second decade of mammographic screening. Approximately 20% of the tumours diagnosed are DCIS.

Since 2009, women under 50 who are considered at high risk of breast cancer (>30% lifetime risk due to family) are able to have screening with MRI in addition to mammography. Smaller tumours are more difficult to detect in dense breasts. These women are also offered tamoxifen as a preventative medication, which decreases the chance of breast cancer at 10 years, by 40%. Prophylactic surgery by way of mastectomy confers a 95-97% risk reduction in gene mutation carriers.
Genetic factor is the most significant of endogenic factors influencing the risk of breast cancer. Family predisposition is also important in development of breast cancer. It means that in some families the mammary gland epithelium is capable of increased proliferation.  This ability is not inherited. Clinical studies allowed to establish increased risk of cancer of different location, namely breast cancer, among close relatives. Family predisposition  to breast cancer should not be the cause of refusal of pregnancy and delivery.

A definite role in breast cancer genesis is played by previous inflammatory process and traumas of the mammary gland. There was studied radiation effect on development of breast cancer. There were investigated women who had survived nuclear bombing of the Japanese cities Hiroshima and Nagasaki. For the period from 1950 to 1969, 231 of 63340 women were registered to have breast cancer. There were analyzed age of the patients during explosion of the nuclear bomb, the passed time since them, the radiation dose and place of residence. It appeared that the incidence of breast cancer was considerably higher in those who was exposed to nuclear radiation. The greatest effect of radiation was observed at the age of 10-19, the effect was less in women over 35.

There are a lot of various risk factors in breast cancer but the main are: age, definite geographical region, age at first delivery, the ovarian functioning, previous benign diseases of the mammary glands and family predisposition.

Many Envestigations have been devoted to viral origin of malignant development of the mammary gland. However, only in mice of pure line “milk factor” was revealed, which is called Bittner’s virus. The role of viruses in development of breast cancer in the human has not been found either in blood of the patients, or in the mammary gland and in the tumours.

Surgery
Choice of treatment method, including surgery, depends on the stage of tumour affection. Most of investigators consider that surgery alone is useful at early stages of breast cancer. At all other stages surgery should be supplemented by radiation, medicines or their combination.

There are a lot of terms for different types of surgical intervention. Below we give unified terminology.

1. Sectoral resection.

2. Radical (sectoral) resection.

3. Mastectomy.

4. Mastectomy with axillary lymphadenectomy.

5. Radical mastectomy with preservation of the musculus pectoralis major.

6. Radical mastectomy.

7. Extended radical mastectomy.

When the tumour is located in the upper outer quadrant of the gland we may perform radical resection. Operation of choice (in tumours of other localization) is radical mastectomy with preservation of the musculus pectoralis major. The use of complex method does not improve remote results in decrease.

Complex methods of treatment. 

Radiation therapy in breast cancer is extremely important. This method of treatment, widely used now, can be done alone or in combination with other methods. Combination of irradiation with surgical intervention (before or after it) allows to perform operation in more favorable conditions due to resolution of most tumours cells and sharp devitalization of the rest.

Irradiation in combination with chemohormonal therapy is the mmain component of treatment of dextended breast cancer. Sometimes less marked to make suck patients operable. Radiation therapy in different kinds is successfully used in tumour recurrences, metastases in the skin, regional lymph nodes, bones, lungs and even in the brain.

The variants and ways of irradiation exposure are constantly changed from using orthovolt roentgenotherapy to inhibitory irradiation and electron pencil of beta-neurons and linear acceleration; from adjuvant therapeutic factor which supplements the operation to independent method of treatment, from strictly local method of irradiation to indirect inhibition of the pituitary function with the help of proton pencil. The purpose and tasks, form and technique of radiation treatment of breast cancer are various. In order to improve immediate and remote results of treatment, the idea has been developed to use irradiation together with the operation, that is to give combined treatment.

There are 3 ways of combined treatment:

1) irradiation in preoperation period with further surgical intervention;

2) operation with furrther radiation therapy;

3) radiation therapy both before and after the operation.

However, preoperation radiation therapy has drawbacks. First, it gives only local regional effect without reducing the incidence of distant metastases. Second, clinical and morphological studies show that not only tumour tissue but also the surrounding normal tissues are damaged during radiation therapy. In some cases the time of operation is postponed due to considerable of the tumour may be a source of distant metastases. According to V.S. Datsenko’s data (199979) the interval between the end of radiation therapy and operation over 4 weeks worsens 3 years’results of treatment.

In operable tumours (T1-2) with single metastases in axillary lymph nodes it is advisable to use preoperation irradiation with great fractions on the primary area for 5 days till total focal area 20 Gr. In locally extended cancer the method of usual fraction to 45-50 Gr. is used on the tumour and regional zones.

As an independent method radiation therapy may be used in contraindications to surgery, inoperable and edematous-infiltrative forms of cancer and patient’s refusal from the operation. In these cases distance gamma-therapy not less than 60-70 Gr. on the breast tumour and 50 Gr. On the zones of regional metastases for 5-7 weeks.

Hormone therapy 
Hormones can stimulate some breast cancer cells to grow. Hormone therapy works by either lowering the amount of hormones in the body or by blocking them getting to breast cancer cells. There are a number of different types, the type you need depends on a number of factors. They can cause side effects. Find out more here. Hormones are made naturally in the body. They control the growth and activity of normal cells. Before the menopause, the ovaries produce the hormones oestrogen and progesterone. After the menopause oestrogen is made in body fat and muscle. These hormones can stimulate the growth of some breast cancer cells.
Hormone treatments lower the levels of oestrogen or progesterone in the body, or block their effects. Hormone therapy is only likely to work if the breast cancer cells have oestrogen receptors (ER). Around 7 out of 10 breast cancers (70%) have oestrogen receptors. They are called oestrogen receptor positive cancer or ER positive cancer.

Hormone therapy - after surgery

It is most common to have hormone therapy after surgery for breast cancer. This is called adjuvant treatment. If patient has also having chemotherapy after surgery, she start the hormone therapy once chemotherapy finishes. If she are having radiotherapy after surgery, she can have hormone therapy at the same time. Or she might start hormone therapy after your radiotherapy. The aim of treatment after surgery is to lower the risk of the cancer coming back. Hormone therapy after surgery is for 5 years or more its depends on the type of drug and of individual situation.

Hormone therapy - before surgery
Treatment before surgery is called neoadjuvant therapy. If cancer has oestrogen receptors, patient might have hormone therapy to shrink a large or locally advanced breast cancer. This might mean that you can have a smaller operation. For example, patient might be able to have just the tumour removed (a lumpectomy) instead of the whole breast (mastectomy). During hormone therapy cancer is getting smaller – it is a very good result and prognosis.

Hormone therapy - no surgery
Surgery is the main treatment for breast cancer, but some women have health problems that mean they can’t have surgery. Some women choose not to have surgery. Surgery is contraindicated if patient has multiples metastasis. This treatment won't get rid of the cancer but can stop it growing or shrink it. The treatment can often control the cancer for some time. 

There are different types of hormone therapy. These include:

Tamoxifen is one of the most commonly used hormone therapies for breast cancer. Women who are still having periods (are premenopausal) and women who have had their menopause (post menopausal) can take tamoxifen. You might also have this treatment if you are a man with breast cancer. Tamoxifen works by blocking the oestrogen receptors. It stops oestrogen from telling the cancer cells to grow. Tamoxifen belongs to a group of drugs called selective oestrogen receptor modulators or SERMs.

· lower the risk of breast cancer coming back (recurring) or developing in the other breast

· control or shrink breast cancer that has spread to another part of the body (advanced)

Patient must to receive tamoxifen for 5 years after surgery. But ASCO recommend take it for another 5 years after this. 

Fulvestrant is another type of hormone therapy for postmenopausal patients to treat secondary breast cancer. Fulvestrant is known as a selective oestrogen receptor degrader or downregulator (SERD). It stops oestrogen getting to the cancer cells by blocking oestrogen receptors and slowing or stopping the growth of breast cancer cells.

Aromatase inhibitors (Arimidex, Femara, Aromasin) are the main hormone treatment used for postmenopausal women for 5 years. They work by stopping oestrogen being made in body fat and muscle after the menopause.

Other options might include:

· taking tamoxifen 2-3 years and then switching to an aromatase inhibitor for a total of 5 years

· taking tamoxifen for 5 years and then letrozole for a further 5 years

Stopping the ovaries working (ovarian ablation) 
In premenopausal women, doctors might use a type of hormone treatment to stop the ovaries from producing oestrogen. This type of drug is called a luteinising hormone releasing hormone (LHRH). For example, goserelin (Zoladex) and leuprorelin (Prostap, Lutrate). LHRH drugs work by blocking a hormone made in the pituitary gland that stimulates ovaries to make and release oestrogen. Surgery to stop the ovaries from working this is also a type of ovarian ablation. Patient can choose to have an operation to remove ovaries instead of having drug treatment to stop them working. It is called laparoscopic oophorectomy.
Breast cancer treatment can be highly effective, achieving survival probabilities of 90% or higher, particularly when the disease is identified early. Treatment generally consists of surgery and radiation therapy for control of the disease in the breast, lymph nodes and surrounding areas (locoregional control) and systemic therapy (anti-cancer medicines given by mouth or intravenously) to treat and/or reduce the risk of the cancer spreading (metastasis). Anti-cancer medicines include endocrine (hormone) therapy, chemotherapy and in some cases targeted biologic therapy (antibodies). 

In the past, all breast cancers were treated surgically by mastectomy (complete removal of the breast). When cancers are large, mastectomy may still be required. Today, the majority of breast cancers can be treated with a smaller procedure called a “lumpectomy” or partial mastectomy, in which only the tumor is removed from the breast. In these cases, radiation therapy to the breast is generally required to minimize the chances of recurrence in the breast.

Lymph nodes are removed at the time of cancer surgery for invasive cancers. Complete removal of the lymph node bed under the arm (complete axillary dissection) in the past was thought to be necessary to prevent the spread of cancer. A smaller lymph node procedures called “sentinel node biopsy” is now preferred as it has fewer complications. It uses dye and/or a radioactive tracer to find the first few lymph nodes to which cancer could spread from the breast. 

Medical treatments for breast cancers, which may be given before (“neoadjuvant”) or after (“adjuvant”) surgery, is based on the biological subtyping of the cancers. Cancer that express the estrogen receptor (ER) and/or progesterone receptor (PR) are likely to respond to endocrine (hormone) therapies such as tamoxifen or aromatase inhibitors.  These medicines are taken orally for 5-10 years, and reduce the chance of recurrence of these “hormone-positive” cancers by nearly half.  Endocrine therapies can cause symptoms of menopause but are generally well tolerated.

Cancers that do not express ER or PR are “hormone receptor negative” and need to be treated with chemotherapy unless the cancer is very small. The chemotherapy regimens available today are very effective in reducing the chances of cancer spread or recurrence and are generally given as outpatient therapy. Chemotherapy for breast cancer generally does not require hospital admission in the absence of complications.

Breast cancers may independently overexpress a molecule called the HER-2/neu oncogene. These “HER-2 positive” cancers are amenable to treatment with targeted biological agents such as trastuzumab. These biological agents are very effective but also very expensive, because they are antibodies rather than chemicals. When targeted biological therapies are given, they are combined with chemotherapy to make them effective at killing cancer cells.

Radiotherapy also plays a very important role in treating breast cancer. With early stage breast cancers, radiation can prevent a woman having to undergo a mastectomy. With later stage cancers, radiotherapy can reduce cancer recurrence risk even when a mastectomy has been performed. For advanced stage of breast cancer, in some circumstances, radiation therapy may reduce the likelihood of dying of the disease.

The effectiveness of breast cancer therapies depends on the full course of treatment. Partial treatment is less likely to lead to a positive outcome. 

HER2-directed therapy 
Most women with HER2-positive breast cancer will receive one or more chemotherapy drugs plus trastuzumab (HERCEPTIN), the anti-HER2 antibody. Many studies have shown that these treatments dramatically improve survival for women with HER2-positive breast cancer. Trastuzumab and chemotherapy are even recommended for women with very small, HER2-positive breast cancers. Tumors as small as 0.5 cm often warrant such treatment. However, decisions must be individualized based on your own individual risk. Talk to your doctor about whether you are a candidate for trastuzumab, especially if you have a small HER2-positive breast cancer.

Trastuzumab is given intravenously (by IV). It may be given on a weekly schedule or once every three weeks. When it is part of neoadjuvant therapy, you will get trastuzumab along with chemotherapy; your oncologist will use a chemotherapy regimen that can be given along with trastuzumab (some types of chemotherapy drugs are not given at the same time as trastuzumab and might be given separately). Neoadjuvant therapy is typically administered for between 12 and 20 weeks, depending on the chosen regimen, and followed by surgery. When given as adjuvant chemotherapy following surgery, trastuzumab is given concurrently with chemotherapy, then continued for a total duration of 12 months.
Some women also get a second medication, pertuzumab, along with trastuzumab. However, pertuzumab is associated with side effects, including diarrhea, anemia (having too few red blood cells), and neutropenia (low levels of neutrophils, which are a type of white blood cell). It's also not clear whether the addition of pertuzumab impacts long-term survival rates. Another option for certain women is a medication that combines trastuzumab with a drug called emtansine (this combination drug is called T-DM1). This can be given to women who received neoadjuvant therapy (before surgery) with chemotherapy and trastuzumab, but still have residual disease at the time of surgery. 
Survival of breast cancer for at least 5 years after diagnosis ranges from more than 90% in high-income countries, to 66% in India and 40% in South Africa. Early detection and treatment has proven successful in high-income countries and should be applied in countries with limited resources where some of the standard tools are available. The great majority of drugs used for breast cancer are already on the WHO Essential Medicines List (EML).  Thus, major global improvements in breast cancer can result from implementing what we already know works.

Age-standardized breast cancer mortality in high-income countries dropped by 40% between the 1980s and 2020.  Countries that have succeeded in reducing breast cancer mortality have been able to achieve an annual breast cancer mortality reduction of 2-4% per year. If an annual mortality reduction of 2.5% per year occurs worldwide, 2.5 million breast cancer deaths would be avoided between 2020 and 2040.  

The strategies for improving breast cancer outcomes depend on fundamental health system strengthening to deliver the treatments that are already known to work. These are also important for the management of other cancers and other non-malignant noncommunicable diseases (NCDs).  For example, having reliable referral pathways from primary care facilities to district hospitals to dedicated cancer centres.

The establishment of reliable referral pathways from primary care facilities to district hospitals to dedicated cancer centers is the same approach as is required for the management of cervical cancer, lung cancer, colorectal cancer and prostate cancer. To that end, breast cancer is an “index” disease whereby pathways are created that can be followed for the management of other diseases. 

The objective of the WHO Global Breast Cancer Initiative (GBCI) is to reduce global breast cancer mortality by 2.5% per year, thereby averting 2.5 million breast cancer deaths globally between 2020 and 2040. Reducing global breast cancer mortality by 2.5% per year would avert 25% of breast cancer deaths by 2030 and 40% by 2040 among women under 70 years of age. The three pillars toward achieving these objectives are: health promotion for early detection; timely diagnosis; and comprehensive breast cancer management.  

By providing public health education to improve awareness among women of the signs and symptoms of breast cancer and, together with their families, understand the importance of early detection and treatment, more women would consult medical practitioners when breast cancer is first suspected, and before any cancer present is advanced. This is possible even in the absence of mammographic screening that is impractical in many countries at the present time.
Public education needs to be combined with health worker education about the signs and symptoms of early breast cancer so that women are referred to diagnostic services when appropriate.
Rapid diagnosis needs to be linked to effective cancer treatment that in many settings requires some level of specialized cancer care. By establishing centralized services in a cancer facility or hospital, using breast cancer as a model, treatment for breast cancer may be optimized while improving management of other cancers. 
Materials for student’s activation:

1. Tell us about the structure of the mammary gland, the ways of lymphatic drainage from the lungs.

2. Give statistical data on the incidence of breast cancer.

3. What measures can slow the incidence of breast cancer?

4. Describe the pathogenesis of hormone-dependent and hormone-independent breast cancer.

5. What methods of laboratory and instrumental research are used to diagnose diseases of the mammary gland?

6. What place does the incidence of breast cancer occupy in the structure of cancer incidence and what is the social significance of this phenomenon.

7. List the risk groups for breast cancer that are subject to dispensary observation.
General material and methodological support of the lecture:

Lecture hall of the University Clinic of ONMedU

Equipment: multimedia projector

Illustrative materials: slides, radiographs, laboratory analyses.
Questions for self-control

1. Precancerous diseases of the mammary gland.

2. Clinical forms of breast cancer, their characteristics, features of the clinical course.

3. Breast cancer. Morbidity. Issues of etiology and pathogenesis. The role of hormonal disorders.

4. Clinical characteristics of the nodular form of breast cancer. Means for palpation of mammary glands and lymph nodes.
5. Differential diagnosis of nodular forms of breast cancer and local forms of mastopathy.

6. Clinical characteristics of diffuse forms of breast cancer. Means of physical examination.

7. Clinical classification of breast cancer (native and TNM).

8. Principles of surgical treatment of breast cancer.

9. Principles of medical treatment of breast cancer.

10. Principles of complex and combined treatment of breast cancer.
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