Breast cancer

Breast cancer is a cancer that starts in the cells of the breast.[1] Worldwide, breast cancer is the second most common type of cancer after lung cancer (10.4% of all cancer incidence, both sexes counted)[2] and the fifth most common cause of cancer death.[3] However, among women worldwide, breast cancer is by far the most common cause of cancer, both in incidence and death.[3] In 2005, breast cancer caused 502,000 deaths worldwide (7% of cancer deaths; almost 1% of all deaths).[3] The number of cases worldwide has significantly increased since the 1970s, a phenomenon partly blamed on modern lifestyles in the Western world.[4]

 HYPERLINK "http://en.wikipedia.org/wiki/Breast_cancer" \l "_note-0#_note-0" \o "" [5]
Breast cancer incidence is much higher in the Western world, whether in Europe or North America, than in third world countries. North American women have the highest incidence of breast cancer in the world.[6] Among women in the U.S., breast cancer is the most common cancer and the second-most common cause of cancer death (after lung cancer).[6] Women in the U.S. have a 1 in 8 (12.5%) lifetime chance of developing invasive breast cancer and a 1 in 35 (3%) chance of breast cancer causing their death.[6] In 2007, breast cancer was expected to cause 40,910 deaths in the U.S. (7% of cancer deaths; almost 2% of all deaths).[7]
In the U.S., both incidence and death rates for breast cancer have been declining in the last few years.[8]

 HYPERLINK "http://en.wikipedia.org/wiki/Breast_cancer" \l "_note-acs_cancer_facts_2007#_note-acs_cancer_facts_2007" \o "" [7] Nevertheless, a U.S. study conducted in 2005 by the Society for Women's Health Research indicated that breast cancer remains the most feared disease,[9] even though heart disease is a much more common cause of death among women.[10]
Because the breast is composed of identical tissues in males and females, breast cancer also occurs in males.[11]

 HYPERLINK "http://en.wikipedia.org/wiki/Breast_cancer" \l "_note-3#_note-3" \o "" [12] Incidences of breast cancer in men are approximately 100 times less common than in women, but men with breast cancer are considered to have the same statistical survival rates as women.[13]
History
Breast cancer may be one of the oldest known forms of cancer tumors in humans. The oldest description of cancer was discovered in Egypt and dates back to approximately 1600 BC. The Edwin Smith Papyrus describes 8 cases of tumors or ulcers of the breast that were treated by cauterization.The writing says about the disease, "There is no treatment."[91] For centuries, physicians described similar cases in their practises, with the same sad conclusion. It wasn't until doctors achieved greater understanding of the circulatory system in the 17th century that they could establish a link between breast cancer and the lymph nodes in the armpit. The French surgeon Jean Louis Petit (1674-1750) and later the Scottish surgeon Benjamin Bell (1749-1806) were the first to remove the lymph nodes, breast tissue, and underlying chest muscle. Their successful work was carried on by William Stewart Halsted who started performing mastectomies in 1882. He became known for his Halsted radical mastectomy, a surgical procedure that remained popular up to the 1970s.
Relevant Anatomy: A thorough understanding of the relative anatomy of the breast and axilla is essential to successful and uncomplicated surgical treatment of breast cancer. 

The breast is bounded by the clavicle superiorly, the sternum medially, the lateral border of the latissimus muscle laterally, and the inframammary fold inferiorly. The axillary tail of Spence extends into the deep fascia superior and lateral to the breast. The deep pectoral fascia defines the deep margin. 

Fibrous bands, known as the suspensory ligaments of Cooper, divide the breast parenchyma into 12-20 separate lobules of glandular tissue. Separate branching lactiferous ducts drain each lobule. These ducts converge just beneath the nipple into sinuses that empty into a single terminal duct. Drainage from individual ducts can be localized for surgical excision. 

The lateral pectoral nerve passes medially around the medial pectoralis minor, and the medial pectoral nerve passes laterally around the pectoralis minor. The names are based on the origin of the nerves from the lateral and medial cords of the brachial plexus rather than their orientation to the muscle. Injuries to these nerves are rare. 

Injury to the brachial plexus can be avoided by keeping the superior extent of the axillary dissection inferior to the lower border of the axillary vein. 

The thoracodorsal nerve is identifiable medial to the thoracodorsal vein running along to enter the latissimus dorsi. Injury may result in slight, if any, clinically evident weakening of the latissimus. 

The long thoracic nerve is located more medially in the axilla. It runs just beneath the investing fascia of the serratus anterior, medial to the thoracodorsal complex. Injury to this nerve results in winging of the scapula on arm extension. 

The skin of the axilla and upper arm is supplied by the intercostobrachial nerve, which often is sacrificed in the dissection of axillary nodes. Transection may result in numbness in these areas. 

Axillary lymph nodes receive most mammary lymphatic drainage. The internal mammary nodes also receive some drainage medially. Axillary nodes are referred to by levels, which are defined by the pectoralis minor muscle. Level I nodes are lateral, II behind, and III medial to the muscle. 

The external mammary artery and perforators of the internal mammary artery supply blood to the breast. Venous drainage follows arterial anatomy. 

Causes

In breast cancer, some of the cells in the breast gland begin growing abnormally. These cells divide more rapidly than healthy cells do and may spread (metastasize) through the breast, to the lymph nodes or to other parts of our body. The most common type of breast cancer begins in the milk-producing ducts, but cancer may also begin in the lobules or in other breast tissue.

In most cases, it isn't clear what causes normal breast cells to become cancerous. Doctors do know that only 5 percent to 10 percent of breast cancers are inherited. Families that do have genetic defects in one of two genes, breast cancer gene 1 (BRCA1) or breast cancer gene 2 (BRCA2), have a much greater risk of developing both breast and ovarian cancer. Other inherited mutations — including the ataxia-telangiectasia mutation gene, the cell-cycle checkpoint kinase 2 (CHEK-2) gene and the p53 tumor suppressor gene — also make it more likely that the patient will develop breast cancer. If one of these genes is present in the patient s family, the women has a 50 percent chance of having the gene.Yet most genetic mutations related to breast cancer aren't inherited. These acquired mutations may result from radiation exposure — women treated with chest radiation therapy for lymphoma in childhood or during adolescence when breasts are developing have a significantly higher incidence of breast cancer than do women not exposed to radiation. Mutations may also develop as a result of exposure to cancer-causing chemicals, such as the polycyclic aromatic hydrocarbons found in tobacco and charred red meats. Researchers are now trying to discover whether a relationship exists between a person's genetic makeup and environmental factors that may increase the risk of breast cancer. Breast cancer eventually may prove to have a number of causes.

Risk factors

A risk factor is anything that makes it more likely the women will get a particular disease. Some risk factors, such as the age, sex and family history, can't be changed, whereas others, including weight, smoking and a poor diet, are under the patient s control. But having one or even several risk factors doesn't necessarily mean the woman will develop cancer — most women with breast cancer have no known risk factors other than simply being women. In fact, being female is the single greatest risk factor for breast cancer. Although men can develop the disease, it's far more common in women.

Other factors that may make the women more susceptible to breast cancer include:

· Age. The patient s chances of developing breast cancer increase with age. Close to 80 percent of breast cancers occur in women older than age 50. In woman s 30s, she has a one in 233 chance of developing breast cancer. By age 85, her chance is one in eight. 

· A personal history of breast cancer. If a woman has had breast cancer in one breast, she has an increased risk of developing cancer in the other breast. 

· Family history. If a woman has a mother, sister or daughter with breast or ovarian cancer or both, or a male relative with breast cancer, she has a greater chance of also developing breast cancer. In general, the more relatives the woman has who were diagnosed with breast cancer before reaching menopause, the higher her own risk. If she has one first-degree relative — a mother, sister or daughter — who was diagnosed with the disease before age 50, her risk is doubled. If a woman has two or more relatives, her risk increases even more. Just because you have a family history of breast cancer doesn't mean it's hereditary, though. Most people with a family history of breast cancer (familial breast cancer risk) haven't inherited a defective gene, such as BRCA1 or BRCA2. Rather, cancer becomes so common in women who live into their 80s and beyond that random, noninherited breast tumors may appear in more than one member of a single family. 

· Genetic predisposition. Between 5 percent and 10 percent of breast cancers are inherited. Defects in one of several genes, especially BRCA1 or BRCA2, put the patient at greater risk of developing breast, ovarian and colon cancers. Usually these genes help prevent cancer by making proteins that keep cells from growing abnormally. But if they have a mutation, the genes aren't as effective at protecting a women from cancer. 

· Radiation exposure. If a woman received radiation treatments to her chest as a child or young adult, she is more likely to develop breast cancer later in life. Her risk is greatest if she received radiation as an adolescent during breast development. 

· Excess weight. The relationship between excess weight and breast cancer is complex. In general, weighing more than is healthy increases the woman s risk, particularly if she gained the weight as an adolescent. But risk is even greater if she puts the weight on after menopause. The risk also is greater if a woman has more body fat in the upper part of her body. 

· Early onset of menstrual cycles. If a girl got her period at a young age, especially before age 12, she may have a greater likelihood of developing breast cancer. Experts attribute this risk to the early exposure of the breast tissue to estrogen. 

· Late menopause. If a woman enters menopause after age 55, she is more likely to develop breast cancer. Experts attribute this to the prolonged exposure of the breast tissue to estrogen. 

· First pregnancy at older age. If a woman s first full-term pregnancy occurs after age 30, or she never becomes pregnant, she has a greater chance of developing breast cancer. Although it's not entirely clear why, an early first pregnancy may protect breast tissue from developing genetic mutations that result from estrogen exposure. 

· Race. White women are more likely to develop breast cancer than black, Hispanic or Asian women are, but black women are more likely to die of the disease because their cancers are found at a more advanced stage. Although some studies show that black women may have more aggressive tumors, it's also likely that the disparity is at least partially due to socioeconomic factors. Women of all races with incomes below the poverty level are more often diagnosed with late-stage breast cancer and more likely to die of the disease than are women with higher incomes. Low-income women often don't receive the routine medical care that would allow breast cancer to be discovered earlier. 

· Hormone therapy. Treating menopausal symptoms with the hormone combination of estrogen and progesterone for four or more years increases the risk of breast cancer. In addition, therapy with estrogen and progesterone can make malignant tumors harder to detect on mammograms, leading to cancers that are diagnosed at more advanced stages and that are harder to treat. Using estrogen alone hasn't been shown to increase breast cancer risk in postmenopausal women. 

· Birth control pills. Use of birth control pills is associated with an increased risk of breast cancer in premenopausal women. The risk seems to be greater for women who use birth control pills for four or more years before their first full-term pregnancy, but since delayed first pregnancy is also a risk factor, part of the risk could be attributed to that. Overall, risk of breast cancer for users of birth control pills is small and appears to be confined to the short term. Risk levels return to normal within five to 10 years after discontinuing use. Using birth control pills also doesn't appear to further increase breast cancer risk in women with a family history of breast cancer or with a personal history of benign breast disease. Because this is an area of ongoing study, talk with your doctor about the latest information on the pill and breast cancer. 

· Smoking. Evidence is mixed on the relationship between smoking and breast cancer risk. Some studies show no link between cigarette smoking and exposure to secondhand smoke and breast cancer. Others suggest that smoking increases breast cancer risk. Exposure to secondhand smoke and breast cancer risk remains an area of active research. Despite the controversy surrounding this issue, there are clear health benefits — other than minimizing breast cancer risk — to quitting smoking and limiting the exposure to secondhand smoke. 

· Excessive use of alcohol. According to the American Cancer Society, women who drink more than one alcoholic beverage a day have about a 20 percent greater risk of breast cancer than do women who don't drink. To reduce your breast cancer risk, limit alcohol to no more than one drink daily. 

Epidemiology and etiology
Epidemiological risk factors for a disease can provide important clues as to the etiology, or cause, of a disease. The first case-controlled study on breast cancer epidemiology was done by Janet Lane-Claypon, who published a comparative study in 1926 of 500 breast cancer cases and 500 control patients of the same background and lifestyle for the British Ministry of Health.[22]

 HYPERLINK "http://en.wikipedia.org/wiki/Breast_cancer" \l "_note-isbn3-7643-6818-7#_note-isbn3-7643-6818-7" \o "" [23]Today, breast cancer, like other forms of cancer, is considered to be the final outcome of multiple environmental and hereditary factors. Some of these factors include:

1. Lesions to DNA such as genetic mutations. Mutations that can lead to breast cancer have been experimentally linked to estrogen exposure.[24] Beyond the contribution of estrogen, research has implicated viral oncogenesis and the contribution of ionizing radiation in causing genetic mutations. 

2. Failure of immune surveillance, a theory in which the immune system removes malignant cells throughout ones life.[25] 

3. Abnormal growth factor signaling in the interaction between stromal cells and epithelial cells can facilitate malignant cell growth. For example, tumors can induce blood vessel growth (angiogenesis) by secreting various growth factors further facilitating cancer growth. 

4. Inherited defects in DNA repair genes, such as BRCA1, BRCA2[26] and p53. 

Although many epidemiological risk factors have been identified, the cause of any individual breast cancer is often unknowable. In other words, epidemiological research informs the patterns of breast cancer incidence across certain populations, but not in a given individual. The primary risk factors that have been identified are sex,[27] age,[28] childbearing, hormones,[29] a high-fat diet,[30] alcohol intake,[31] obesity,[32] and environmental factors such as tobacco use and radiation.[26]
No etiology is known for 95% of breast cancer cases, while approximately 5% of new breast cancers are attributable to hereditary syndromes.[33] In particular, carriers of the breast cancer susceptibility genes, BRCA1 and BRCA2, are at a 30-40% increased risk for breast and ovarian cancer, depending on in which portion of the protein the mutation occurs.[34]
Classification


Time line of breast cancer suggesting probable heterogeneity. Primary breast cancers begin as single (or more) cells which have lost normal regulation of differentiation and proliferation but remain confined within the basement membrane of the duct or lobule. As these cells go through several doublings, at some point they invade through the basement membrane of the duct or lobule and ultimately metastasize to distant organs.[14]
Breast cancers are described along four different classification schemes, or groups, each based on different criteria and serving a different purpose :

Pathology - A pathologist will categorize each tumor based on its histological (microscopic anatomy) appearance and other criteria. The most common pathologic types of breast cancer are invasive ductal carcinoma, malignant cancer in the breast's ducts, and invasive lobular carcinoma, malignant cancer in the breast's lobules. 

Grade of tumor - The histological grade of a tumor is determined by a pathologist under a microscope. A well-differentiated (low grade) tumor resembles normal tissue. A poorly differentiated (high grade) tumor is composed of disorganized cells and, therefore, does not look like normal tissue. Moderately differentiated (intermediate grade) tumors are somewhere in between. 

Protein & gene expression status - Currently, all breast cancers should be tested for expression, or detectable effect, of the estrogen receptor (ER), progesterone receptor (PR) and HER2/neu proteins. These tests are usually done by immunohistochemistry and are presented in a pathologist's report. The profile of expression of a given tumor helps predict its prognosis, or outlook, and helps an oncologist choose the most appropriate treatment. More genes and/or proteins may be tested in the future. 

Stage of a tumour - The currently accepted staging scheme for breast cancer is the TNM classification : 

Tumor - There are five tumor classification values (Tis, T1, T2, T3 or T4) which depend on the presence or absence of invasive cancer, the dimensions of the invasive cancer, and the presence or absence of invasion outside of the breast (e.g. to the skin of the breast, to the muscle or to the rib cage underneath). 

Lymph Node - There are four lymph node classification values (N0, N1, N2 or N3) which depend on the number, size and location of breast cancer cell deposits in lymph nodes. 

Metastases - There are two metastatic classification values (M0 or M1) which depend on the presence or absence of breast cancer cells in locations other than the breast and lymph nodes (so-called distant metastases, e.g. to bone, brain, lung). 

Pathologic types
The latest (2003) World Health Organization (WHO) classification of tumors of the breast[15] recommends the following pathological types:

	Invasive breast carcinomas
· Invasive ductal carcinoma 

· Most are "not otherwise specified" 

· The remainder are given subtypes: 

· Mixed type carcinoma 

· Pleomorphic carcinoma 

· Carcinoma with osteoclastic giant cells 

· Carcinoma with choriocarcinomatous features 

· Carcinoma with melanotic features 

· Invasive lobular carcinoma 

· Tubular carcinoma 

· Invasive cribriform carcinoma 

· Medullary carcinoma 

· Mucinous carcinoma and other tumours with abundant mucin 

· Mucinous carcinoma 

· Cystadenocarcinoma and columnar cell mucinous carcinoma 

· Signet ring cell carcinoma 

· Neuroendocrine tumours 

· Solid neuroendocrine carcinoma (carcinoid of the breast) 

· Atypical carcinoid tumour 

· Small cell / oat cell carcinoma 

· Large cell neuroendocrine carcioma 

· Invasive papillary carcinoma 

· Invasive micropapillary carcinoma 

· Apocrine carcinoma 

· Metaplastic carcinomas 

· Pure epithelial metaplastic carciomas 

· Squamous cell carcinoma 

· Adenocarcinoma with spindle cell metaplasia 

· Adenosquamous carcinoma 

· Mucoepidermoid carcinoma 

· Mixed epithelial/mesenchymal metaplastic carcinomas 

· Lipid-rich carcinoma 

· Secretory carcinoma 

· Oncocytic carcinoma 

· Adenoid cystic carcinoma 

· Acinic cell carcinoma 

· Glycogen-rich clear cell carcinoma 

· Sebaceous carcinoma 

· Inflammatory carcinoma 

· Bilateral breast carcinoma 

Mesenchymal tumors (including sarcoma)

· Haemangioma 

· Angiomatosis 

· Haemangiopericytoma 

· Pseudoangiomatous stromal hyperplasia 

· Myofibroblastoma 

· Fibromatosis (aggressive) 

· Inflammatory myofibroblastic tumour 

· Lipoma 

· Angiolipoma 

· Granular cell tumour 

· Neurofibroma 

· Schwannoma 

· Angiosarcoma 

· Liposarcoma 

· Rhabdomyosarcoma 

· Osteosarcoma 

· Leiomyoma 

· Leiomysarcoma 
	Precursor lesions
· Lobular neoplasia 

· lobular carcinoma in situ 

· Intraductal proliferative lesions 

· Usual ductal hyperplasia 

· Flat epithelial hyperplasia 

· Atypical ductal hyperplasia 

· Ductal carcinoma in situ 

· Microinvasive carcinoma 

· Intraductal papillary neoplasms 

· Central papilloma 

· Peripheral papilloma 

· Atypical papilloma 

· Intraductal papillary carcinoma 

· Intracystic papillary carcinoma 

Benign epithelial lesions
· Adenosis, includin variants 

· Sclerosing adenosis 

· Apocrine adenosis 

· Blunt duct adenosis 

· Microglandular adenosis 

· Adenomyoepithelial adenosis 

· Radial scar / complex sclerosing lesion 

· Adenomas 

· Tubular adenoma 

· Lactating adenoma 

· Apocrine adenoma 

· Pleomorphic adenoma 

· Ductal adenoma 

Myoepithelial lesions
· Myoepitheliosis 

· Adenomyoepithelial adenosis 

· Adenomyoepithelioma 

· Malignant myoepithelioma 

Fibroepithelial tumours
· Fibroadenoma 

· Phyllodes tumour 

· Benign 

· Borderline 

· Malignant 

· Periductal stromal sarcoma, low grade 

· Mammary hamartoma 

Tumours of the nipple
· Nipple adenoma 

· Syringomatous adenoma 

· Paget's disease of the nipple 

Malignant lymphoma
Metastatic tumours
Tumours of the male breast
· Gynecomastia 

· Carcinoma 

· In situ 

· Invasive 


The above  classifications show that breast cancer is usually, but not always, classified by its histological appearance. Rare variants are defined on the basis of physical exam findings. For example, Inflammatory breast cancer (IBC), a form of ductal carcinoma or malignant cancer in the ducts, is distinguished from other carcinomas by the inflamed appearance of the affected breast.[16] In the future, some pathologic classifications may be changed. For example, a subset of ductal carcinomas may be re-named basal-like carcinoma (part of the "triple-negative" tumors).
Signs and symptoms

The first symptom, or subjective sign, of breast cancer is typically a lump that feels different than the surrounding breast tissue. According to the Merck Manual, greater than 80% of breast cancer cases are discovered as a lump by the woman herself.[17] According to the American Cancer Society (ACS), the first medical sign, or objective indication of breast cancer as detected by a physician, is discovered by mammogram.[7] Lumps found in lymph nodes located in the armpits[17] and/or collarbone can also indicate breast cancer.

Indications of breast cancer other than a lump may include changes in breast size or shape, skin dimpling, nipple inversion, or spontaneous single-nipple discharge. Pain is an unreliable tool in determining the presence of breast cancer, but may be indicative of other breast-related health issues such as mastodynia.[7]
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When breast cancer cells invade the dermal lymphatics, small lymph vessels in the skin of the breast, its presentation can resemble skin inflammation and thus is known as inflammatory breast cancer (IBC). Symptoms of inflammatory breast cancer include pain, swelling, warmth and redness throughout the breast, as well as an orange peel texture to the skin referred to as peau d'orange.[17]
Another reported symptom complex of breast cancer is Paget's disease of the breast. This syndrome presents as eczematoid skin changes such as redness and mild flaking of the nipple skin. As Paget's advances, symptoms may include tingling, itching, increased sensitivity, burning, and pain. There may also be discharge from the nipple. Approximately half of women diagnosed with Paget's also have a lump in the breast.[19]
Occasionally, breast cancer presents as metastatic disease, that is, cancer that has spread beyond the original organ. Metastatic breast cancer will cause symptoms that depend on the location of metastasis. More common sites of metastasis include bone, liver, lung and brain. Unexplained weight loss can occasionally herald an occult breast cancer, as can symptoms of fevers or chills. Bone or joint pains can sometimes be manifestations of metastatic breast cancer, as can jaundice or neurological symptoms. These symptoms are "non-specific," meaning they can also be manifestations of many other illnesses.[20]
Most symptoms of breast disorder do not turn out to represent underlying breast cancer. Benign breast diseases such as mastitis and fibroadenoma of the breast are more common causes of breast disorder symptoms. The appearance of a new symptom should be taken seriously by both patients and their doctors, because of the possibility of an underlying breast cancer at almost any age.[21]
Screening
Breast cancer screening is an attempt to find unsuspected cancers. The most common screening methods are self and clinical breast exams, x-ray mammography, and breast Magnetic resonance imaging (MRI)

X-ray mammography
Mammography is still the modality of choice for screening of early breast cancer, since it is relatively fast, reasonably accurate, and widely available in developed countries.

Due to the high incidence of breast cancer among older women, screening is now recommended in many countries. Recommended screening methods include breast self-examination and mammography. Mammography has been estimated to reduce breast cancer-related mortality by 20-30%.[60] Routine (annual) mammography of women older than age 40 or 50 is recommended by numerous organizations as a screening method to diagnose early breast cancer and has demonstrated a protective effect in multiple clinical trials.[61] The evidence in favor of mammographic screening comes from eight randomized clinical trials from the 1960s through 1980s. Many of these trials have been criticised for methodological errors, and the results were summarized in a review article published in 1993.[62]
Improvements in mortality due to screening are hard to measure, though worldwide, the impact of that test is likely enormous. Nationwide mortality due to cancer before and after the institution of a screening test is a surrogate indicator about the effectiveness of screening, and results of mammography are favorable.






Normal (left) versus cancerous (right) mammography image.

The U.S. National Cancer Institute recommends screening mammography every one to two years beginning at age 40.[63] In the UK, women are invited for screening once every three years beginning at age 50. Women with one or more first-degree relatives (mother, sister, daughter) with premenopausal breast cancer should begin screening at an earlier age. It is usually suggested to start screening at an age that is 10 years less than the age at which the relative was diagnosed with breast cancer.A clinical practice guideline by the US Preventive Services Task Force recommended "screening mammography, with or without clinical breast examination (CBE), every 1 to 2 years for women aged 40 and older.
Criticisms of screening mammography
Several scientific groups however have expressed concern about the public's perceptions of the benefits of breast screening.[66] In 2001, a controversial review published in The Lancet claimed that "there is no reliable evidence that screening for breast cancer reduces mortality".[67]

 HYPERLINK "http://en.wikipedia.org/wiki/Breast_cancer" \l "_note-24#_note-24" \o "" [68]The Cochrane Collaboration concluded, "for every 2000 women invited for screening throughout 10 years, one will have her life prolonged. In addition, 10 healthy women, who would not have been diagnosed if there had not been screening, will be diagnosed as breast cancer patients and will be treated unnecessarily. It is thus not clear whether screening does more good than harm."[69]
False positives are a major problem of mammographic breast cancer screening. Data reported in the UK Million Woman Study indicates that if 134 mammograms are performed, 20 women will be called back for suspicious findings, and four biopsies will be necessary, to diagnose one cancer. Recall rates are higher in the U.S. than in the UK.[70] The contribution of mammography to the early diagnosis of cancer is controversial, and for those found with benign lesions, mammography can create a high psychological and financial cost.

Mammography in women less than 50 years old

Mammographic breast density. Breasts described as "dense" have a high ratio of connective and glandular tissue to fat. On X-ray images, dense breast tissue looks solid and white, so it can mask tumors and make mammograms difficult to interpret. Increasingly, though, breast density is also being recognized as a breast cancer risk factor in itself. The mechanism behind this increased risk is unknown. Women s age and menopausal status affect the breast density. Younger women tend to have denser breasts. Hormones also have an effect — higher hormone levels generally mean denser breasts
The difficulty in interpreting mammograms in younger women stems from the problem of breast density. Radiographically, a dense breast has a preponderance of glandular tissue, and younger age or estrogen hormone replacement therapy contributes to mammographic breast density. After menopause, the breast glandular tissue gradually is replaced by fatty tissue, making mammographic interpretation much more accurate. Some authors speculate that part of the contribution of estrogen hormone replacement therapy to breast cancer mortality arises from the issue of increased mammographic breast density. Breast density is an independent adverse prognostic factor on breast cancer prognosis.

A systematic review by the American College of Physicians concluded "Although few women 50 years of age or older have risks from mammography that outweigh the benefits, the evidence suggests that more women 40 to 49 years of age have such risks".[71].

A report released November 27, 2007 by the Journal of the National Cancer Institute showed that the formula doctors use to calculate a woman's risk of breast cancer underestimates the danger for black women most of the time and especially for those age 50 and older — the age when they are most likely to benefit from screening tests and protective drugs, according to the first major reassessment of the widely used tool.[72]
Enhancements to mammography
CAD is especially established in US and the Netherlands. It is used in addition to the human evaluation of the diagnostician.

Breast MRI
Magnetic resonance imaging (MRI) has been shown to detect cancers not visible on mammograms, but has long been regarded to have disadvantages. For example, although it is 27-36% more sensitive, it is less specific than mammography.[73] As a result, MRI studies will have more false positives (up to 5%), which may have undesirable financial and psychological costs. It is also a relatively expensive procedure, and one which requires the intravenous injection of a chemical agent to be effective. Proposed indications for using MRI for screening include:[74]
· Strong family history of breast cancer 

· Patients with BRCA-1 or BRCA-2 tumour suppressor gene mutations 

· Evaluation of women with breast implants 

· History of previous lumpectomy or breast biopsy surgeries 

· Axillary metastasis with an unknown primary tumor 

· Very dense or scarred breast tissue 

However, two studies published in 2007 demonstrated the strengths of MRI-based screening:

· In March 2007, an article published in the New England Journal of Medicine demonstrated that in 3.1% of patients with breast cancer, whose contralateral breast was clinically and mammographically tumor-free, MRI could detect breast cancer. Sensitivity for detection of breast cancer in this study was 91%, specificity 88%.[75] 

· In August 2007, an article published in The Lancet compared MRI breast cancer screening to conventional mammographic screening in 7,319 women. MRI screening was highly more sensitive (97% in the MRI group vs. 56% in the mammography group) in recognizing early high-grade Ductal Carcinoma in situ (DCIS), the most important precursor of invasive carcinoma. Despite the high sensitivity, MRI screening had a positive predictive value of 52%, which is totally accepted for cancer screening tests.[76] The author of a comment published in the same issue of The Lancet concludes that "MRI outperforms mammography in tumour detection and diagnosis."[77] 
Breast self-examination
Breast self-examination is an option beginning at age 20. By becoming proficient at breast self-examination and familiar with the usual appearance and feel of the breasts, the woman may be able to detect early signs of cancer. By learning how her breast typically looks  the woman  may feel and watch for changes.Breast self-examination (BSE) was widely discussed in the 1990s as a useful modality for detecting breast cancer at an earlier stage of presentation. A large clinical trial in China reduced enthusiasm for breast self-exam. In the trial, reported in the Journal of the National Cancer Institute first in 1997 and updated in 2002, 132,979 female Chinese factory workers were taught by nurses at their factories to perform monthly breast self-exam, while 133,085 other workers were not taught self-exam. The women taught self-exam tended to detect more breast nodules, but their breast cancer mortality rate was no different from that of women in the control group. In other words, women taught breast self-exam were mostly likely to detect benign breast disease, but were just as likely to die of breast cancer.[78] In 2003, the American Cancer Society relegated structured BSE to an 'optional' method of detecting breast cancer, citing self awareness as more important than structured self exams based on recent research.[26]  Breast self-examination, performed monthly, is still generally recommended for women beginning at age 18 years, although no strong statistical data exist to support its efficacy in the early detection of breast cancer. Physicians should examine patients aged 19-40 years approximately every 3 years. The American Cancer Society recommends annual evaluation by physician examination along with screening mammography for women aged 40 years and older, particularly if risk factors are present. 
Clinical breast examination 
The American Cancer Society recommends having clinical breast exams once every three years until age 40. After that, the American Cancer Society recommends having a yearly clinical exam. During this exam, the doctor examines your breasts for lumps or other changes. He or she may be able to feel lumps you miss when you examine your own breasts and will also check for enlarged lymph nodes in your armpit (axilla). Physical examination should include inspection of the patient in the upright as well as supine positions. With the patient upright, assessment for symmetry and changes in the nipple and skin may be performed. Obvious size discrepancy, nipple inversion, skin dimpling, scaling, and edema (peau d'orange) are suggestive findings. Supraclavicular, infraclavicular, and axillary lymphadenopathy also can be best detected in this position.

Once the patient is in the supine position with the ipsilateral arm extended over the head, the breast parenchyma can be compressed against the chest wall, which allows for improved sensitivity for the examiner. The 2 most common techniques for supine examination are the clockwise radial pattern and the linear pattern. In the clockwise radial technique, examination begins at the 12-o'clock position near the clavicle and proceeds towards the nipple. This is repeated in a clockwise fashion around the entire breast. 

The linear technique, when performed correctly, is arguably more sensitive, although time-consuming. Proponents of the linear technique recommend beginning in the axilla at the mid-axillary line, proceeding toward the inferior mammary fold, and then returning to the clavicle in a series of rows (12-15 rows, depending on the size of the breast). Using the pads of 3 fingertips, the examiner should palpate dime-sized circles in 3 different depths at each site before moving one finger width toward the inferior mammary fold and repeating the circular motion at the superficial, medium, and deep levels. Benign lesions are more frequently smaller, rubbery, well-circumscribed, and mobile. Characteristics suggestive of malignancy include skin involvement, fixation to the chest wall, irregular border, firmness, and enlargement. 

Compression of the breast or nipple is no longer recommended to assess for discharge. However, visual inspection of the nipple/areola complex should be a routine part of the examination. Only spontaneous discharge should be considered clinically significant. Concerning characteristics include unilateral discharge, nonmilky fluid, and origin from a single duct. Intraductal papilloma, a benign finding, is the most common cause of unilateral bloody nipple discharge. Other benign pathology associated with nipple discharge includes subareolar duct ectasia and fibrocystic changes. Usually, malignant pathology presenting with nipple discharge is also associated with a palpable mass, suggestive mammographic findings, or both. 
Breast ultrasound (ultrasonography)

 The doctor may use this technique to evaluate an abnormality seen on a mammogram or found during a clinical exam. Ultrasound uses sound waves to produce images of structures deep within the body. Because it doesn't use X-rays, ultrasound is a safe diagnostic tool that can help determine whether an area of concern is a cyst or solid tissue. But breast ultrasound isn't used for routine screening because it has a high rate of false-positive results — finding problems where none exist. 

Mammogram
A mammogram, which uses a series of X-ray images of the breast tissue, is currently the best imaging technique for detecting tumors before the woman or her doctor can feel them. For that reason, the American Cancer Society has long recommended screening mammography for all women over 40.

Two types of mammograms include:

Screening mammograms. Screening mammograms are performed on a regular basis — about once a year — to check the breast tissue for any changes since the last mammogram. 

Diagnostic mammograms. The doctor may recommend a diagnostic mammogram to evaluate a breast change detected by him.  During a diagnostic mammogram, the radiologist performing the exam can take additional views to evaluate the area of concern more closely. 

Yet mammograms aren't perfect. A certain percentage of breast cancers — sometimes even lumps you can feel — don't show up on X-rays (false-negative result). The rate is higher for women in their 40s. That's because women of this age and younger tend to have denser breasts, making it more difficult to distinguish abnormal from normal tissue. At other times, mammograms may indicate a problem when none exists (false-positive result). During a mammogram, the breasts are compressed between plastic plates while a radiology technician takes the X-rays. The whole procedure should take less than 30 minutes,If possible, the women should  schedule her mammogram around the same time as her annual clinical exam. That way the radiologist can specifically look at any changes the doctor may discover.

Other tests
· Computer-aided detection (CAD). In traditional mammography, the X-rays are reviewed by a radiologist, whose skill and experience play a large part in determining the accuracy of the test results. In CAD, a computer scans the mammogram after a radiologist has reviewed it. CAD identifies highly suspicious areas on the mammogram, allowing the radiologist to focus on specific spots, but many of these areas may later prove to be normal. Still, using mammography and CAD together may increase the cancer detection rate. 

· Digital mammography. In this procedure, an electronic process is used to collect and display X-ray images on a computer screen. This allows the radiologist to alter contrast and darkness, making it easier to identify subtle differences in tissue. In addition, digital images can be transmitted electronically, so women who live in remote areas can have their mammograms read by an expert who is based elsewhere. Digital mammography has been found to be most helpful in evaluating dense breast tissue in women in their 40s. 

· Magnetic resonance imaging (MRI). This technique uses a magnet and radio waves to take pictures of the interior of your breast. Although not used for routine screening, MRI can reveal tumors that are too small to detect through physical exams or are difficult to see on conventional mammograms. MRI doesn't take the place of mammograms, but rather is performed as an additional (adjunct) study of the breast.

Recent recommendations propose that women with newly diagnosed breast cancer in one breast have a one-time MRI done. MRI can detect breast tumors in the opposite (contralateral) breast missed by mammograms. The test can also detect additional lesions in the affected breast. However, whether finding early tumors in this situation improves treatment outcomes — and deaths from breast cancer — is still unknown.

Experimental procedures
· Ductal lavage. In this procedure, the doctor inserts a tiny, flexible tube (catheter) into the lining of a duct in the patient s breast — the site where most cancers originate — and withdraws a sample of cells. The cells are then examined for precancerous changes that might eventually lead to disease. These changes may show up long before tumors can be detected on a mammogram. But because ductal lavage is a new and invasive procedure, many unknowns remain, including the rate of false-negative results, the exact location in the breast of abnormal cells and whether those cells will necessarily lead to cancer. Molecular breast imaging (MBI). This experimental technique tracks the movement of a radioactive isotope injected into the bloodstream and taken up by breast tissue, particularly tumors. In preliminary studies, MBI found small tumors that both mammography and ultrasound missed. It's not yet clear how any abnormal findings from MBI could be biopsied, but this is an area of study. Besides requiring some radiation, this imaging method also involves slight compression of the breast. This imaging technique is being studied in women with dense breast tissue and women at high risk of breast cancer.
Diagnostic procedures
 Diagnostic procedures help to further characterize breast abnormalities found by some other means, such as by feeling a breast lump or seeing a spot on a mammogram or MRI. These tests help the doctor determine the need for a biopsy and also may be used to help guide a biopsy.

Ultrasound
Ultrasound uses sound waves to create an image of your breast on a computer screen. By analyzing this image, the doctor may be able to tell whether a lump is a cyst or a solid mass. Cysts, which are sacs of fluid, usually aren't cancerous, although the doctor may recommend draining the cyst. If the cyst appears very typical and disappears completely with removal of the fluid, then observation is the only follow-up necessary. If the cyst appears complex, doesn't disappear completely when the fluid is drained or contains bloody fluid, a biopsy is necessary to determine whether cancer is present.

Biopsy
A biopsy — a small sample of tissue removed for analysis in the laboratory — is the only test that can tell if cancer is present. Biopsies can provide important information about an unusual breast change and help determine whether surgery is needed and if so, the type of surgery required. Types of biopsies include:

· Fine-needle aspiration biopsy. The doctor uses a thin, hollow needle to withdraw tissue from the lump. He or she then sends the tissue to a lab for microscopic analysis. The procedure takes about 30 minutes and is similar to drawing blood. A similar procedure — fine-needle aspiration — is typically performed to remove the fluid from a painful cyst, but it can also help distinguish a cyst from a solid mass. 

· Core needle biopsy. A radiologist or surgeon uses a hollow needle to remove tissue samples from a breast lump. As many as 15 samples, each about the size of a grain of rice, may be taken then sent to a pathologist to be analyzed for malignant cells. The advantage of a core needle biopsy is that it removes more tissue for analysis. Sometimes your radiologist or surgeon may use ultrasound to help guide the placement of the needle.  

· Stereotactic biopsy. This technique is used to sample and evaluate an area of concern, such as microcalcification, that can be seen on a mammogram but that cannot be felt or seen on an ultrasound. During the procedure, a radiologist takes a core needle biopsy, using your mammogram as a guide. Stereotactic biopsy usually takes about an hour and is performed using local anesthesia. 

· Wire localization. The doctor may recommend this technique when a worrisome lump is seen on a mammogram but can't be felt or evaluated with a stereotactic biopsy. Using your mammogram as a guide, a thin wire is placed in your breast and the tip guided to the lump. Wire localization is usually performed right before a surgical biopsy and is a way to guide the surgeon to the area to be removed and tested. 

· Surgical biopsy. This remains one of the most accurate methods for determining whether a breast change is cancerous. During this procedure, the surgeon removes all or part of a breast lump. In general, a small lump will be completely removed (excisional biopsy). If the lump is large, only a sample will be taken (incisional biopsy). The biopsy is generally performed on an outpatient basis in a clinic or hospital. 
· Estrogen and progesterone receptor tests. Breast lesions are examined for certain markers, notably sex steroid hormone receptors. Malignant cells removed in a biopsy can be tested for the presence of hormone receptors. About two thirds of postmenopausal breast cancers are estrogen receptor positive (ER+) and progesterone receptor positive (PR+).[79] Receptor status modifies the treatment as, for instance, only ER-positive tumors, not ER-negative tumors, are sensitive to hormonal therapy. If the cancer cells have receptors for estrogen or progesterone or both, the doctor may recommend treatment with a drug such as tamoxifen, which prevents estrogen from binding to these sites..
The breast cancer is also usually tested for the presence of human epidermal growth factor receptor 2, a protein also known as HER2, neu or erbB2. HER2 is a cell-surface protein involved in cell development. In normal cells, HER2 controls aspects of cell growth and division. When activated in cancer cells, HER2 accelerates tumor formation. About 20-30% of breast cancers overexpress HER2. Those patients may be candidates for the drug trastuzumab, both in the postsurgical setting (so-called "adjuvant" therapy), and in the metastatic setting.[80]
CA 15.3 (carbohydrate antigen 15.3, epithelial mucin) is a tumor marker determined in blood which can be used to follow disease activity over time after definitive treatment. Blood tumor marker testing is not routinely performed for the screening of breast cancer, and has poor performance characteristics for this purpose.
Diagnosis
Breast cancer is diagnosed by the examination of surgically removed breast tissue. A number of procedures can obtain tissue or cells prior to definitive treatment for histological or cytological examination. Such procedures include fine-needle aspiration, nipple aspirates, ductal lavage, core needle biopsy, and local surgical excision. These diagnostic steps, when coupled with radiographic imaging, are usually accurate in diagnosing a breast lesion as cancer. Occasionally, pre-surgical procedures such as fine needle aspirate may not yield enough tissue to make a diagnosis, or may miss the cancer entirely. Imaging tests are sometimes used to detect metastasis and include chest X-ray, bone scan, Cat scan, MRI, and PET scanning. While imaging studies are useful in determining the presence of metastatic disease, they are not in and of themselves diagnostic of cancer. Only microscopic evaluation of a biopsy specimen can yield a cancer diagnosis.
Lab Studies: 
· CBC count with differential and platelet count

· Chemistry and renal function studies

· Liver function tests

· Calcium and phosphorus evaluations

Imaging Studies: 
· Mammography: Bilateral study is necessary for screening, diagnosis, and follow-up care. Malignant and benign breast lesions have the following mammographic characteristics:

· Malignant breast lesions 

· Irregular speculated mass 

· Clustered calcifications 

· Calcifications - Smaller than 0.5 mm in diameter 

· Architectural distortion 

· Focal asymmetric density

· Benign breast lesions 

· Solid- or lucent-centered spheres 

· Smooth and round calcifications 

· Calcifications - Larger than 1 mm in diameter 

· Architectural distortion - Usually not present

· Chest radiograph

· CT scan of the brain, chest, abdomen, and pelvis: Obtain CT scans if the patient has neurologic symptoms, abnormal chest radiograph results, supraclavicular lymphadenopathy and hepatosplenomegaly, or abnormal liver function test results. 

· Skeletal radiograph: Use this for symptomatic areas only. 

· Bone scan: Perform a bone scan if any of the following conditions are present:

· Advanced local disease

· Lymph node metastases

· Distant metastases

· Bony symptoms

Other Tests: 
· Pathologic study of tumor specimens: Three features are evaluated and given scores from 1-3, ie, tubule formation, nuclear pleomorphism, and mitotic activity.

· Tubular grade is defined based on the degree of development of tubular formations. 

· Well differentiated if tubular structures occupy more than 75% of the tumor - 1 point 

· Moderately differentiated if tubular structures represent 10-75% of the tumor - 2 points 

· Poorly differentiated if the tubular structures represent less than 10% of the tumor - 3 points

· The nuclear grade is defined based on the nucleus size, stain density, and shape variations. 

· Small and uniformly staining nucleus, good prognosis - 1 point 

· Moderate variation in nuclear size and shape, intermediate prognosis - 2 points 

· Marked nuclear polymorphism with dark staining, poor prognosis - 3 points

· Determine the cycling fraction (mitotic index and S-phase). While the determination of the S-phase requires the use of flow cytometry, the mitotic index is the easiest and fastest way of assessing proliferation. Score the mitotic index as follows: 

· Low (0-3.3/mm2) - 1 point 

· Medium (3.3-7/mm2) - 2 points 

· High (>7/mm2) - 3 points

· The histologic grade is a composite index obtained by totaling the tubular, nuclear, and mitotic scores. Invasive breast cancer is graded as follows: 

· Well differentiated - 3-5 total points 

· Moderately differentiated - 6-7 total points 

· Poorly differentiated - 8-9 total points

· ER and PR evaluation: Two types of assays are used to quantitate ERs and PRs.

· For ligand-binding methods (eg, dextran-coated charcoal assay), results are expressed in femtomoles of receptor protein per milligram of cytosol protein (fmol/mg). Cutoffs vary from 3-20 fmol/mg, depending on the laboratory. To ensure accuracy and reproducibility, specimens should be large and must be immediately fixed in liquid nitrogen. Results of this method may be affected by the presence of estrogens or tamoxifen in the specimen.

· With regard to monoclonal antibody–based methods (eg, immunohistochemistry [IHC], enzyme immunoassay), IHC has 2 advantages. First, it can be performed on any type or size of specimen, including cell blocks from body fluids or those fixed or imbedded in paraffin. Second, it measures total protein; therefore, it is not affected by the presence of estrogens or tamoxifen. IHC is a semiquantitative technique that depends on the observer and the type of antibodies used. Enzyme immunoassay results are more objective because of the use of a spectrophotometer to quantitate the receptor protein; however, the technique is limited by the need for a sufficiently large fresh, frozen specimen.

· HER2/neu status: Several methods have been used to detect and quantitate HER2/neu.

· IHC methods have been extensively used. This method is a semiquantitative assay using a monoclonal antibody.

· Scoring of HER2/neu overexpression using the DAKO HercepTest (DAKO Cytomation; Carpinteria, Calif) follows. The cell membrane staining pattern, the interpretation, and the score are listed. 

· Strong complete membrane staining in more than 10% of tumor cells - Interpreted as strongly positive; score of 3+ 

· Weak-to-moderate complete membrane staining in more than 10% of cells - Interpreted as weakly positive; score of 2+ 

· Faintly perceptible membrane staining in more than 10% of tumor cells - Interpreted as negative; score of 1+ 

· No staining or staining in 10% of tumor cells - Interpreted as negative; score of 0 

· Cytoplasmic staining of any intensity - Interpreted as negative; score of any

· Detection of gene amplification with fluorescence in situ hybridization (FISH) is highly specific and has an 82% overall concordance rate with IHC. However, when FISH results are expressed in the function of the IHC scores, they are positive in 92% of 3+ and 39% of 2+ IHC specimens. Only 7% of 1+ IHC specimen results are FISH-positive.

· Certain authorities consider FISH to be the criterion standard for HER2/neu evaluation; however, because this test is not readily available in many laboratories, they recommend use of IHC as a first-line test; 3+ and 1+ IHC results correspond to positive and negative expression of HER2/neu, respectively, and a 2+ IHC result is considered borderline. In these cases, only FISH is performed because a significant number of true HER2/neu–positive patients may be identified in the 2+ IHC group.

Diagnostic Procedures: 
· Surgical procedures for nonpalpable lesions

· Image-guided core-needle biopsy 

· This is the preferred method for needle biopsy of a nonpalpable lesion. Note that because of sampling error, it carries a higher risk of false-negative findings than open biopsy. Negative or equivocal results in the face of suggestive mammogram findings or residual calcifications should be followed by an open biopsy. False-negative results are encountered in 1-10% of biopsies, with the highest rates occurring with the least-experienced operators. 

· For the technique, ultrasound is the method of choice to guide the core-needle biopsy. Stereotactic mammographic guidance is used in lesions not visualized on ultrasound images. Stereotactic core-needle techniques have the advantages of lower complication rates and lower costs, although they cannot be used when the lesion is very close to the chest wall or areola, where open biopsy is the best approach. The radiograph should be compared with the mammogram to ensure that all calcifications are included within the core biopsy specimen. 

· Open biopsy with needle localization 

· Invasive localization techniques with small radiopaque needles to guide a surgical biopsy are used more commonly than noninvasive techniques. 

· For the technique, local anesthesia with or without intravenous sedation is sufficient in most cases. A thin needle and a fine wire with a thickened distal segment are used for immediate preoperative localization of the lesion. The incision may include the wire entry site if the lesion is superficial. A core of tissue along and around the wire is excised (including the lesion easily identified by the previous placement of the thickened segment inside it) and sent en bloc for radiographic evaluation. However, when the wire entry site is located far from the lesion, the incision should be placed directly over the lesion; dissection is then performed to find the wire. 

· Once identified, the free end of the wire is pulled up through the incision. A core of tissue around the wire is excised (including the lesion) and sent for radiographic evaluation. Closure should not proceed until radiographic confirmation that the entire lesion was excised.

· Surgical procedures for palpable lesions

· Fine-needle aspiration biopsy 

· In experienced hands, FNA biopsy may provide a high accuracy rate when combined with physical examination and mammography (sensitivity ~80-98%, specificity ~100%). However, negative results from a palpable lesion cannot exclude carcinoma. Lesions most suited for this procedure are T3 and T4 tumors and axillary or chest wall relapses. 

· Owing to the high false-negative rate with FNA in lesions smaller than 1 cm in diameter, another diagnostic procedure should be used. Because false-positive rates are extremely low (<2%), positive results are sufficient to plan surgery, without the need for further investigation. However, perioperative frozen sections are necessary to distinguish between invasive and in situ carcinoma and to determine the need for axillary dissection because FNA results cannot be used to make this distinction. 

· According to some experts, a negative FNA biopsy finding, a physical examination suggestive of a benign lesion, and a normal mammography result (ie, the triple-negative criteria) are sufficient to stop the workup without further investigation. 

· The equipment required is simple, ie, a small needle (22- to 25-gauge) for solid lesions or a larger one (20- to 21-gauge) mounted on a 10-mL syringe with 1-2 mL of air in it for easy visualization of the collected sample, which allows aspiration of a cystic lesion. 

· After sterile preparation of the skin, the needle is advanced toward the lesion while stabilized by the fingers of the nondominant hand. Once the needle is in place, a back-and-forth movement of its tip along a 5- to 10-mm track is applied simultaneously with strong suction on the syringe. The suction is released when the collected sample reaches the syringe or the hub of the needle and before withdrawing the needle to prevent contamination with normal tissue. 

· If the collected sample is fluid, it should be sent for analysis if (1) it is bloody, (2) a residual mass remains after complete aspiration, or (3) a recurrent cyst is present. If the sample is made of cellular material, it should be expelled on glass slides to make thin smears for cytological analysis. 

· Cutting-needle (core-needle) biopsy 

· Although the cutting-needle biopsy technique is associated with a higher true-positive rate than the FNA technique, a negative result may reflect sampling error. This biopsy provides a cylinder of tissue for pathological rather than cytological analysis. Determination of ERs and PRs is possible. Its best indications are large tumors and chest wall relapses. Small lesions or those surrounded by fibrocystic tissue are better studied using FNA. 

· After applying local anesthesia to the skin, a small nick is made to allow the entry of the large biopsy needle (14 gauge), which can be placed by biopsy gun or by hand while the nondominant hand is stabilizing the lesion. A core sample is harvested and sent for pathological analysis. 

· Excision (open) biopsy 

· The entire lesion is removed with excisional biopsy, along with a margin of normal breast tissue. 

· Local anesthesia, occasionally with intravenous sedation, is sufficient to perform most of these procedures. A curvilinear incision should be placed directly on the tumor mass and oriented in such a way that it could be included within a future mastectomy incision. In extremely lateral or medial lesions, a radial incision placed over the lesion is preferable. 

· Once the tumor is removed, the margins should be inked. After hemostasis is achieved, deep breast tissue approximation is performed only if this does not result in deformity of the breast contour. Lastly, the skin is closed with a subcuticular closure. 

· Incisional biopsy: This is indicated for lesions 4 cm or larger and whenever neoadjuvant chemotherapy or RT is contemplated.

Staging
Breast cancer is staged according to the TNM system, updated in the AJCC Staging Manual, now on its sixth edition. Prognosis is closely linked to results of staging, and staging is also used to allocate patients to treatments both in clinical trials and clinical practice. The information for staging is as follows:

TX: Primary tumor cannot be assessed. T0: No evidence of tumor. Tis: Carcinoma in situ, no invasion T1: Tumor is 2 cm or less T2: Tumor is more than 2 cm but not more than 5 cm T3: Tumor is more than 5 cm T4: Tumor of any size growing into the chest wall or skin, or inflammatory breast cancer

NX: Nearby lymph nodes cannot be assessed N0: Cancer has not spread to regional lymph nodes. N1: Cancer has spread to 1 to 3 axillary or one internal mammary lymph node N2: Cancer has spread to 4 to 9 axillary lymph nodes or multiple internal mammary lymph nodes N3: One of the following applies:

Cancer has spread to 10 or more axillary lymph nodes, or Cancer has spread to the lymph nodes under the clavicle (collar bone), or Cancer has spread to the lymph nodes above the clavicle, or Cancer involves axillary lymph nodes and has enlarged the internal mammary lymph nodes, or Cancer involves 4 or more axillary lymph nodes, and tiny amounts of cancer are found in internal mammary lymph nodes on sentinel lymph node biopsy.

MX: Presence of distant spread (metastasis) cannot be assessed. M0: No distant spread. M1: Spread to distant organs, not including the supraclavicular lymph node, has occurred

Summary of stages:
· Stage 0 - Carcinoma in situ 

· Stage I - Tumor (T) does not involve axillary lymph nodes (N). 

· Stage IIA – T 2-5 cm, N negative, or T <2 cm and N positive. 

· Stage IIB – T > 5 cm, N negative, or T 2-5 cm and N positive (< 4 axillary nodes). 

· Stage IIIA – T > 5 cm, N positive, or T 2-5 cm with 4 or more axillary nodes 

· Stage IIIB – T has penetrated chest wall or skin, and may have spread to < 10 axillary N 

· Stage IIIC – T has > 10 axillary N, 1 or more supraclavicular or infraclavicular N, or internal mammary N. 

· Stage IV – Distant metastasis (M)
 Breast cancer treatment
The mainstay of breast cancer treatment is surgery when the tumor is localized, with possible adjuvant hormonal therapy (with tamoxifen or an aromatase inhibitor), chemotherapy, and/or radiotherapy. At present, the treatment recommendations after surgery (adjuvant therapy) follow a pattern. This pattern is subject to change, as every two years, a worldwide conference takes place in St. Gallen, Switzerland, to discuss the actual results of worldwide multi-center studies. Depending on clinical criteria (age, type of cancer, size, metastasis) patients are roughly divided to high risk and low risk cases, with each risk category following different rules for therapy. Treatment possibilities include radiation therapy, chemotherapy, hormone therapy, and immune therapy.

In planning treatment, doctors can also use PCR tests like Oncotype DX or microarray tests like MammaPrint that predict breast cancer recurrence risk based on gene expression. In February 2007, the MammaPrint test became the first breast cancer predictor to win formal approval from the Food and Drug Administration. This is a new gene test to help predict whether women with early-stage breast cancer will relapse in 5 or 10 years, this could help influence how aggressively the initial tumor is treated.[81]
Surgery.

Depending on the staging and type of the tumor, just a lumpectomy (removal of the lump only) may be all that is necessary, or removal of larger amounts of breast tissue may be necessary. Surgical removal of the entire breast is called mastectomy.
Lumpectomy is a common surgical procedure designed to remove a discrete lump, usually a tumor, benign or otherwise, from an affected man or woman's breast. As the tissue removed is generally quite limited and the procedure relatively non-invasive, compared to a mastectomy, a lumpectomy is considered a viable means of "breast conservation" or "breast preservation" surgery with all the attendant physical and emotional advantages of such an approach. Lumpectomy techniques are increasingly utilized for breast-conservation cancer surgery.
Mastectomy is the surgical removal of one or both breasts, partially or completely. Mastectomy is usually done to treat breast cancer; in some cases, women and some men believed to be at high risk of breast cancer have the operation prophylactically, that is, to prevent cancer rather than treat it. It is also the medical procedure carried out to remove breast cancer (tissue) in males. Alternatively, certain patients can choose to have a wide local excision (also called a lumpectomy), an operation in which a small volume of breast tissue containing the tumor and some surrounding healthy tissue is removed to conserve the breast. Both mastectomy and lumpectomy are what are referred to as "local therapies" for breast cancer, targeting the area of the tumor, as opposed to systemic therapies such as chemotherapy, hormonal therapy, or immunotherapy.

Lumpectomy techniques are increasingly utilized for breast-conservation cancer surgery. However, mastectomy may be the preferred treatment in certain instances:

· Two or more tumors exist in different areas of the breast (a "multifocal" cancer). 

· The breast has previously received radiotherapy. 

· The tumor is large relative to the size of the breast. 

· The patient has had scleroderma or another disease of the connective tissue, which can complicate radiotherapy. 

· The patient lives in an area where radiotherapy is inaccessible. 

· The patient is apprehensive about the risk of local recurrence after lumpectomy. 

Standard practice requires the surgeon to establish that the tissue removed in the operation has margins clear of cancer, indicating that the cancer has been completely excised. If the removed tissue does not have clear margins, further operations to remove more tissue may be necessary. This may sometimes require removal of part of the pectoralis major muscle, which is the main muscle of the anterior chest wall.During the operation, the lymph nodes in the axilla are also considered for removal. In the past, large axillary operations took out 10 to 40 nodes to establish whether cancer had spread. This had the unfortunate side effect of frequently causing lymphedema of the arm on the same side, as the removal of this many lymph nodes affected lymphatic drainage. More recently, the technique of sentinel lymph node (SLN) dissection has become popular, as it requires the removal of far fewer lymph nodes, resulting in fewer side effects. The sentinel lymph node is the first node that drains the tumor, and subsequent SLN mapping can save 65-70% of patients with breast cancer from having a complete lymph node dissection for what could turn out to be a negative nodal basin. Advances in Sentinel Lymph Node mapping over the past decade have increased the accuracy of detecting Sentinel Lymph Node from 80% using blue dye alone to between 92% and 98% using combined modalities.[2] SLN biopsy is indicated for patients with T1 and T2 lesions (<5cm) and carries a number of recommendations for use on patient subgroups.[2]
Traditionally, in the case of breast cancer, the whole breast was removed. Currently the decision to do the mastectomy is based on various factors including breast size, number of lesions, biologic aggressiveness of a breast cancer, the availability of adjuvant radiation, and the willingness of the patient to accept higher rates of tumor recurrences after lumpectomy and radiation. Outcome studies comparing mastectomy to lumpectomy with radiation have suggested that routine radical mastectomy surgeries will not always prevent later distant secondary tumors arising from micro-metastases prior to operation.

Rates
Mastectomy rates vary tremendously world-wide, as was documented by the 2004 'Intergroup Exemestane Study',[1] an analysis of surgical techniques used in an international trial of adjuvant treatment among 4,700 women with early breast cancer in 37 countries. The mastectomy rate was highest in central and eastern Europe at 77%. The USA had the second highest rate of mastectomy with 56%, western and northern Europe averaged 46%, southern Europe 42% and Australia and New Zealand 34%.

Mastectomy indications
Despite the increased ability to offer breast-conservation techniques to patients with breast cancer, there exist certain groups who may be better served by traditional mastectomy procedures including:

· women who have already had radiation therapy to the affected breast 

· women with 2 or more areas of cancer in the same breast that are too far apart to be removed through 1 surgical incision, while keeping the appearance of the breast satisfactory 

· women whose initial lumpectomy along with (one or more) re-excisions has not completely removed the cancer 

· women with certain serious connective tissue diseases such as scleroderma, which make them especially sensitive to the side effects of radiation therapy 

· pregnant women who would require radiation while still pregnant (risking harm to the fetus) 

· women with a tumor larger than 5 cm (2 inches) that doesn't shrink very much with neoadjuvant chemotherapy 

· women with a cancer that is large relative to her breast size 

· male breast cancer patients 

Types of mastectomy
There are a variety of types of mastectomy in use, and the type that a patient decides to undergo (or whether he or she will decide instead to have a lumpectomy) depends on factors such as size, location, and behavior of the tumor (if there is one), whether or not the surgery is prophylactic, and whether or not the patient intends to undergo reconstructive surgery.

· Simple mastectomy (or "total mastectomy"): In this procedure, the entire breast tissue is removed, but axillary contents are undisturbed. Sometimes the "sentinel lymph node"--that is, the first axillary lymph node that the would be expected to drain into--is removed. This surgery is sometimes done bilaterally (on both breasts) on patients who wish to undergo mastectomy as a cancer-preventative measure. Patients who undergo simple mastectomy can usually leave the hospital after a brief stay. Frequently, a drainage tube is inserted during surgery in their chest and attached to a small suction device to remove subcutaneous fluid. These are usually removed several days after surgery as drainage decrease to less than 20-30 ml per day.
· Modified radical mastectomy: The entire breast tissue is removed along with the axillary contents (fatty tissue and lymph nodes). 

· Radical mastectomy (or "Halsted mastectomy"): First performed in 1882, this procedure involves removing the entire breast, the axillary lymph nodes, and the pectoral tissue behind the breast. This procedure is more disfiguring than a modified radical mastectomy and provides no survival benefit for most tumors. This operation is now reserved for tumors involving the pectoralis major muscle or recurrent breast cancer involving the chest wall. 

· Skin-sparing mastectomy: In this surgery, the breast tissue is removed through a conservative incision made around the areola (the dark part surrounding the nipple). The increased amount of skin preserved as compared to traditional mastecomy resections serves to facilitate breast reconstruction procedures. Patients with cancers that involve the skin, such as inflammatory cancer, are not candidates for skin-sparing mastectomy. 

· Quadrantectomy, or partial mastectomy: Like a lumpectomy, this is considered a form of breast conservation therapy. However, a quadrantectomy involves removal of more breast tissue than a lumpectomy--up to a quarter of the breast may be removed, whereas a lumpectomy removes only the tumor and a margin of surrounding tissue. 

· Subcutaneous mastectomy: Breast tissue is removed, but the nipple-areola complex is preserved. This procedure was historically done only prophylactically or with mastecomy for benign disease over fear of increased cancer development in retained areolar ductal tissue. Recent series suggest that it may be an oncologically sound procedure for tumors not in the subareolar position.

Reconstructive surgery
If the women wants to have breast reconstruction done, she should discuss this with her surgeon before she has any surgery done. Not all women are candidates for reconstruction. The options include reconstruction with a synthetic breast implant or reconstruction using women s own tissue. These operations can be performed at the time of your mastectomy or at a later date.

· Reconstruction with implants. This technique uses artificial material — silicone gel or saline, in an implantable, leak-proof shell — to replace surgically removed breast tissue. If the patient does not have enough muscle and skin to cover an implant, the doctor may use a tissue expander, which is an empty implant shell that inflates as fluid is injected. It's placed under the skin and muscle, and the doctor gradually fills it with fluid — usually over a period of several months. When the patient s muscle and skin have stretched enough, the expander is removed and replaced with a permanent implant. 

· Reconstruction with a tissue flap. Known as a transverse rectus abdominal muscle (TRAM) flap, this surgery reconstructs the women s breast using tissue, including fat and muscle, from her abdomen, although surgeons sometimes may use tissue from her back or buttocks instead. Because the procedure is fairly complicated, recovery may take six to eight weeks. Complications include the risk of infection and tissue death. If the women has a low percentage of body fat, this type of reconstruction may not be an option for her. 

· Deep inferior epigastric perforator (DIEP) reconstruction. In this procedure, fat tissue from the abdomen is used to create a natural-looking breast. But because the abdominal muscles are left intact, the women is less likely to experience complications than she is with traditional TRAM flap breast reconstruction. Thewomen may also have less pain, and her healing time may be reduced. 

· Reconstruction of the nipple and areola. After initial surgery with either tissue transfer or an implant, the patient may have further surgery to make a nipple and areola. Using tissue from elsewhere in your body, your surgeon first creates a small mound to resemble a nipple. He or she may then tattoo the skin around the nipple to create an areola. The surgeon may also take a skin graft from elsewhere on patient s body, place it around the reconstructed nipple to slightly raise the skin and then tattoo the skin graft. 
Radiation therapy
Radiation therapy is commonly prescribed for women who have undergone lumpectomey or mastectomy surgery. In these cases the purpose of radiation is to reduce the chance that the cancer will recur. Radiation therapy involves using high-energy X-rays or gamma rays that target a tumor or post surgery tumor site. This radiation is very effective in killing cancer cells that may remain after surgery or recur where the tumor was removed. The X-rays are delivered by a machine called a Linear Accelerator or Linac. In addition to this treatment implanted radioactive catheters (brachytherapy), similar to those used in prostate cancer treatment, can be used. However this treatment option has been superseded by Electron beam radiotherapy to the breast scar. Radiation therapy for breast cancer is usually performed after surgery and is an essential component of breast-conserving therapy.

Radiation therapy eliminates the microscopic cancer cells that may remain near the area where the tumor was surgically removed. The dose of radiation must be strong enough to ensure the elimination of cancer cells. However, radiation affects normal cells and cancer cells alike, causing some damage to the normal tissue around where the tumor was. Healthy tissue can repair itself, while cancer cells do not repair themselves as well as normal cells. For this reason, radiation treatments are given over an extended period, enabling the healthy tissue to heal. Treatments are typically given over a period of five to seven weeks, performed five days a week. Each treatment takes about 15 minutes.

Although radiation therapy can reduce the chance of breast cancer recurrence, it is much less effective in prolonging patient survival. According to a review of six studies by the National Cancer Institute, none of them found a survival benefit for radiation therapy.[3] Patients who are unable to have radiation therapy after lumpectomy should consult with a surgeon who understands this research and who believes that lumpectomy (or partial mastectomy) alone is a reasonable treatment option.

Indications for radiation
Indications for radiation treatment are constantly evolving. Patients treated in Europe have been more likely in the past to be recommended adjuvant radiation after breast cancer surgery. Radiation therapy is usually recommended for all patients who had (lumpectomy, quadrant-resection). Radiation therapy is usually not indicated in patients with advanced (stage IV disease) except for palliation of symptoms like bone pain.

In general recommendations would include:

· As part of breast conserving therapy when the whole breast is not removed (lumpectomy or wide local excision) 

· After mastectomy: Patients with higher chances of cancer recurring because of conditions such as a large primary tumor or involvement of four or more lymph nodes. 

Other factors which may influence adding adjuvant radiation therapy:

· Tumor close to or involving the margins on pathology specimen 

· Multiple areas of tumor (multicentric disease) 

· Microscopic invasion of lymphatic or vascular tissues 

· Microcopic invasion of the skin, nipple/areola, or underlying pectoralis major muscle 

· Patients with <4 LN involved, but extension out of the substance of a LN 

· Inadequate numbers of axillary LN sampled 

Types of radiotherapy
Radiotherapy can be delivered in many ways but is most commonly produced by a linear accelerator.This usually involves treating the whole breast in the case of breast lupectomy or the whole chest wall in the case of mastectomy.

Improvements in computers and treatment delivery technology have led to more complex radiotherapy treatment options. One such new technology is using IMRT (intensity modulated radiation therapy), which can change the shape and intensity of the radiation beam at different points across and inside the breast. This allows for better dose distribution within the breast while minimizing dose to healthy organs such as the lung or heart. However there is yet to be a demonstrated difference in treatment outcomes (both tumor recurrence and level of side effects) for IMRT in breast cancer when compared to ordinary radiotherapy treatment. In addition, ordinary radiotherapy can also deliver similar dose distributions utilizing modern computer dosimetry planning and equipment.

Another new procedure involves a type of brachytherapy, where a radioactive source is temporarily placed inside the breast in direct contact with the tumor bed (area where tumor was removed). This technique is called a Mammosite and is currently undergoing clinic trials.

New technology has also allowed more precise delivery of radiotherapy in a portable fashion — for example in the operating theatre. Targeted intraoperative radiotherapy (TARGIT)[4] is a method of delivering therapeutic radiation from within the breast using a portable X-ray generator called Intrabeam. It is undergoing clinical trials in several countries to test whether it can replace the whole course of radiotherapy in selected patients.[5] It may also be able provide a much better boost dose to the tumor bed and appears to provide superior control.[6] This will be tested in a TARGIT-B trial.[7]
Side effects of radiation therapy
External beam radiation therapy is a non-invasive treatment with some short term and some longer term side effects. Patients undergoing some weeks of treatment usually experience fatigue caused by the healthy tissue repairing itself and aside from this there can be no side effects at all. However many breast cancer patients develop a suntan-like change in skin color in the exact area being treated. As with a suntan, this darkening of the skin usually returns to normal in the one to two months after treatment. In some cases permanent changes in color and texture of the skin is experienced. Other side effects sometimes experienced with radiation can include:

· muscle stiffness 

· mild swelling 

· tenderness in the area 

After surgery, radiation and other treatments are complete many patients notice the affected breast seems smaller or seems to have shrunk. This is basically due to the removal of tissue during the lumpectomy operation.

The use of adjuvant radiation has significant potential effects if the patient has to later undergo breast reconstruction surgery. Fibrosis of chest wall skin from radiation negatively affects skin elasticity and makes tissue expansion techniques difficult. Traditionally most patients are advised to defer immediate breast reconstruction when adjuvant radiation is planned and are most often recommended surgery involving autologous tissue reconstruction rather than breast implants.

Systemic therapy
Systemic therapy uses medications to treat cancer cells throughout the body. Any combination of systemic treatments may be used to treat breast cancer. Systemic treatments include chemotherapy, immune therapy, and hormonal therapy.

Breast cancer chemotherapy

Breast cancer chemotherapy refers to the use of cytotoxic drugs (chemotherapy) in the treatment of breast cancer.  Chemotherapy (drug treatment for cancer) may be used before surgery, after surgery, or instead of surgery for those cases in which surgery is considered unsuitable.Chemotherapy can be given both before and after surgery. Neoadjuvant chemotherapy is used to shrink the size of a tumor prior to surgery. Adjuvant chemotherapy is given after surgery to reduce the risk of recurrence. Palliative chemotherapy is used to control (but not cure) the cancer in settings in which the cancer has spread beyond the breast and localized lymph nodes.

Regimens
Several different chemotherapy regimens may be used.[1] Determining the appropriate regimen depends on many factors, including the character of the tumor, lymph node status, and the age and health of the patient. In general, chemotherapy has increasing side effects as the patient's age passes 65. The following is a list of commonly used adjuvant chemotherapy for breast cancer:

· CMF: cyclophosphamide, methotrexate, and 5-fluorouracil given 4-weekly for 6 cycles 

· FAC (or CAF): 5-fluorouracil, doxorubicin, cyclophosphamide given 3-weekly for 6 cycles 

· AC (or CA): Adriamycin (doxorubicin) and cyclophosphamide given 3-weekly for 4 cycles 

· AC-Taxol: AC given 3-weekly for 4 cycles followed by paclitaxel given either 3-weekly for 4 cycles or weekly (at a smaller dose) for 12 weeks 

· TAC: Taxotere (docetaxel), Adriamycin (doxorubicin), and cyclophosphamide given 3-weekly for 6 cycles 

· FEC: 5-fluorouracil, epirubicin and cyclophosphamide given 3-weekly for 6 cycles 

· FECD: FEC given 3-weekly for 3 cycles followed by docetaxel given 3-weekly for 3 cycles 

· TC: Taxotere (docetaxel) and cyclophosphamide given 3-weekly for 4 cycles 

· Dose dense regimen: Some of the regimens above (e.g. AC followed by paclitaxel) may be given in a shorter period (i.e. every 2 weeks instead of every 3 weeks). 

· In addition to chemotherapy, trastuzumab may also be added to the regimen depending on the tumor characteristics (i.e. HER2/neu status) and risk of relapse. It is usually given either 3 weekly or weekly for a total duration of 1 year. 

Since chemotherapy affects the production of white blood cells, granulocyte colony-stimulating factor (G-CSF) is sometimes administered along with chemotherapy. This has been shown to reduce, though not completely prevent, the rate of infection and low white cell count. Most adjuvant breast cancer chemotherapy regimens do not routinely require growth factor support except for those associated with a high incidence of bone marrow suppression and infection. These may include chemotherapy given in the dose dense fashion i.e. 2-weekly instead of 3-weekly or TAC chemotherapy. 

Hormonal treatment
Patients with estrogen receptor positive tumors will typically receive hormonal therapy after chemotherapy is completed. Typical hormonal treatments include:

· Tamoxifen is typically given to premenopausal women to inhibit the estrogen receptors 

· Aromatase inhibitors are typically given to postmenopausal women to lower the amount of estrogen in their systems 

· GnRH-analogues are used in premenopausal women for ovarian ablation or suppression. 

Targeted therapy
In patients whose cancer expresses an over-abundance of the HER2 protein, a monoclonal antibody known as trastuzumab (Herceptin ) is used to block the activity of the HER2 protein in breast cancer cells, slowing their growth. In the advanced cancer setting, trastuzumab use in combination with chemotherapy can both delay cancer growth as well as improve the recipient's survival.[8] More recently, several clinical trials have also confirmed that in the adjuvant setting i.e. postoperative following breast cancer surgery, the use of trastuzumab for up to one year also delays the recurrence of breast cancer and improves survival.[9]
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Antiangiogenic therapy
A commercially available monoclonal antibody that blocks the activation of the VEGF receptor, bevacizumab, underwent testing in a randomized clinical trial whose preliminary results were announced by the National Cancer Institute in 2005.[12] The preliminary data indicated that bevacizumab delays disease progression for up to five months over conventional chemotherapy, but survival was no better. Genentech, manufacturer of bevacizumab, has filed a supplemental biological application with the FDA for approval of bevacizumab in the setting of metastatic breast cancer, on the strength of the improvement in progression-free survival.

Personalization with gene expression profiling
Recently, the acceleration of gene expression profiling research has made available additional markers to predict disease recurrence. Beyond conventional TNM staging, doctors can now order a gene expression profile on tumors to predict whether a breast cancer patient will have a high chance of developing breast cancer again. There are currently 2 commercial tests on the market, MammaPrint and Oncotype DX. Oncotype DX is not used in every clinical setting; for example, in a patient with positive lymph nodes who is a candidate for chemotherapy, the test would not change therapy decisions. The most useful setting for Oncotype DX testing is where there are negative lymph nodes, and the benefit of chemotherapy is felt to be small. In up to 10% of patients, there will be disease recurrences, but treating every patient with chemotherapy is overkill. In this setting, a high-risk score on the Oncotype DX can help doctors decide whether to recommend chemotherapy.
Prognosis
A prognosis is the medical team's "best guess" in how cancer will affect a patient. There are many prognostic factors associated with breast cancer: staging, tumour size and location, grade, whether disease is systemic (has metastasized, or traveled to other parts of the body), recurrence of the disease, and age of patient.

Stage is the most important, as it takes into consideration size, local involvement, lymph node status and whether metastatic disease is present. The higher the stage at diagnosis, the worse the prognosis. Larger tumours, invasiveness of disease to lymph nodes, chest wall, skin or beyond, and aggressiveness of the cancer cells raise the stage, while smaller tumours, cancer-free zones, and close to normal cell behaviour (grading) lower it.

Grading is based on how cultured biopsied cells behave. The closer to normal cancer cells are, the slower their growth and a better prognosis. If cells are not well differentiated, they appear immature, divide more rapidly, and tend to spread. Well differentiated is given a grade of 1, moderate is grade 2, while poor or undifferentiated is given a higher grade of 3 or 4 (depending upon the scale used).

Younger women tend to have a poorer prognosis than post-menopausal women due to several factors. Their breasts are active with their cycles, they may be nursing infants, and may be unaware of changes in their breasts. Therefore, younger women are usually at a more advanced stage when diagnosed.

The presence of estrogen and progesterone receptors in the cancer cell, while not prognostic, is important in guiding treatment. Those who do not test positive for these specific receptors will not respond to hormone therapy.

Likewise, HER2/neu status directs the course of treatment. Patients whose cancer cells are positive for HER2/neu have more aggressive disease and may be treated with trastuzumab, a monoclonal antibody that targets this protein.

Metastasis
Most people understand breast cancer as something that happens in the breast. However it can metastasise (spread) via lymphatics to nearby lymph nodes, usually those under the arm. That is why surgery for breast cancer always involves some type of surgery for the glands under the arm — either axillary clearance, sampling, or sentinel node biopsy.

Breast cancer can also spread to other parts of the body via blood vessels or the lymphatic system. So it can spread to the lungs, pleura (the lining of the lungs), liver, brain, and most commonly to the bones.[90] Seventy percent of the time that breast cancer spreads to other locations, it spreads to bone, especially the vertebrae and the long bones of the arms, legs, and ribs. Breast cancer cells "set up house" in the bones and form tumors. Usually when breast cancer spreads to bone, it eats away healthy bone, causing weak spots, where the bones can break easily. That is why breast cancer patients are often seen wearing braces or using a wheelchair, and have aching bones.

When breast cancer is found in bones, it has usually spread to more than one site. At this stage, it is treatable, often for many years, but it is not curable. Like normal breast cells, these tumors in the bone often thrive on female hormones, especially estrogen. Therefore treatment with medicines that lower estrogen levels may be prescribed.
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Typical macroscopic (gross) appearance of the cut surface of a mastectomy specimen containing a cancer (in this case, an invasive ductal carcinoma of the breast, pale area at the center).

	



	Histopathologic image from ductal cell carcinoma in situ (DCIS) of breast. Hematoxylin-eosin stain.






Mastectomy specimen containing a very large cancer of the breast (in this case, an invasive ductal carcinoma).

