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DISEASES OF THE BREAST

Lecture Outline

1. Review of Normal Anatomy and General Pathology Points

2. Benign Breast Disease

I.  Non-neoplastic

II. Neoplastic

3. Overview of Breast Cancer: Epidemiology, Pathology and Prognostic Factors

4. Other Breast Tumours

5. Pathology of the Male Breast
Lecture Objectives

At the end of the lecture the student should be able to:

1. Discuss the etiology and pathologic features of the different forms of benign non-neoplastic 

    and neoplastic breast disease.

2. List the benign breast diseases that increase a patient’s risk of developing breast cancer and 

    classify these conditions according to the degree of relative risk.

3. Outline the other risk factors predisposing to breast cancer and the incidence/prevalence of 

    breast cancer.

4. Classify breast cancer into histologic subtypes and describe the pathologic features of each.

5. List the main prognostic factors for breast cancer. 

( Review of Normal Anatomy
· The breast consists of six to ten major duct systems; the major excretory duct is the lactiferous duct which drains through the nipple via the lactiferous sinus

· The lactiferous duct divides successively into smaller branches—the terminal duct gives rise to approx. 30 acini which form the lobules, the functional breast units; many breast diseases arise in the terminal duct-lobular unit
· The ducts and acini are lined by columnar/cuboidal epithelium; a peripheral layer of myoepithelium provides the contractility necessary for the expression of secretions

· The breast stroma = dense fibroconnective tissue + adipose tissue (interlobular stroma) and loose stroma surrounding the acini within the lobules (intralobular stroma) 

· The breast tissue responds to hormonal stimulation e.g. during the menstrual cycle and lactation and shows involutional/atrophic changes at menopause

( Pathology—General Points
· Breast disease affects mostly women—the larger and more complex structure of the female breast and sensitivity to hormonal influences predisposes to a variety of diseases.

· Breast diseases may present as palpable lumps, inflammatory masses, nipple discharges or as non-palpable abnormalities detected on breast ultrasound or mammography.

· Methods of diagnosis include fine needle aspiration cytology (FNAC) and incisional or excisional biopsies. Hook-wire localization biopsies or image-guided biopsies are done for lesions detected on ultrasound or mammography i.e. non-palpable lesions.

· In terms of overall frequency, most women who present with breast complaints will have benign lesions, however breast cancer is one of the most common malignancies affecting women in the Caribbean and the rest of the world.

BENIGN BREAST DISEASE

I. Non-neoplastic Diseases

1. Inflammation

( Acute Mastitis
· This is the most clinically important form of mastitis; occurs as a complication of breast-feeding when cracks in the nipples allow for bacterial infection (esp. Staph. aureus)

· Usually unilateral—acute inflammation in the breast can lead to abscess formation which is exquisitely tender and painful

· Treatment = surgical drainage (often under general anesthesia) and antibiotics

(  Periductal Mastitis (Recurrent Subareolar Abscess)
· Occurs secondary to squamous metaplasia of the lining of a lactiferous duct (? related to cigarette smoking—90% of affected patients are smokers)

· Keratin becomes entrapped leading eventually to dilation and rupture of the duct with subsequent chronic/granulomatous inflammation

· Multiple ducts can be involved leading to recurrences 

( Mammary Duct Ectasia
· Chiefly affects multiparous women in the fifth and sixth decades

· Marked periductal chronic inflammation leads to destruction of the walls of the ducts with consequent dilation and inspissation of secretions

· Affects mainly large ducts which become filled by lipid-laden macrophages and necrotic debris; the underlying cause of the inflammatory response is unknown

· As the inflammation subsides ( periductal fibrosis. Usually presents as a poorly defined periareolar mass that can be confused clinically with carcinoma
· Can also present as a thick, cheesy nipple secretion with or without the mass 

· Mammographic appearance can also resemble carcinoma; carcinoma must be excluded by cytologic (FNAC) or histologic evaluation (biopsy)

( Fat Necrosis
· Uncommon lesion; many patients give a history of trauma, prior surgical intervention or radiation therapy

· Characterized initially by a central focus of necrotic fat cells surrounded by foamy, lipid-laden macrophages and neutrophils—progresses to chronic inflammation with infiltrating lymphocytes and the formation of multinucleated foreign body giant cells (macrophages); released fatty acids can combine with calcium salts to produce foci of calcification

· As with duct ectasia, the major clinical significance of this lesion is its possible confusion with carcinoma when fibrosis has created a clinically palpable mass or focal calcification is seen on mammography—FNAC/biopsy to exclude malignancy

2. Non-Proliferative (“Fibrocystic”) Changes

· Represents the single most common disorder of the breast
· Older terminology is fibrocystic changes/disease—more recently referred to as non-proliferative changes/disease

· “Changes” is generally considered to be more appropriate terminology than “disease” because the alterations are present in most women and are not associated with any risk of progression or development of cancer

· Thought to be caused by hormonal imbalances e.g. relative (in estrogens or (of progesterone, or abnormal end-organ metabolism of the hormones

· The main pathologic features seen are:

· Cystic change and Apocrine metaplasia
· Cysts represent dilation of ducts (esp. terminal ducts) and vary in size from microscopic to large cysts that can be palpated

· Many of the cysts will be lined by large polygonal cells with abundant, eosinophilic cytoplasm resembling apocrine epithelium of sweat glands—apocrine metaplasia
· Calcification can occur within the cyst lumens

· Adenosis
· This is an increase in the number of acinar units in the lobules

· Acini can be arranged in different patterns e.g. appear dilated with flattened ends (blunt duct adenosis) or tubular (tubular adenosis)

· Fibrosis
· Cysts frequently rupture with the release of duct contents and subsequent chronic inflammation and fibrosis

· Can present as palpable lumps, nipple discharge, mammographic densities/calcifications

· Usually diagnosed between the ages of 20 and 40 years; often multifocal and bilateral producing general “lumpiness” of the breast(s)

· Cysts will yield clear fluid on aspiration e.g. compared to cysts that can develop during the lactational period—galactoceles—that yield turbid fluid

· Benign features confirmed on FNAC or biopsy 

3. Proliferative Disease without Atypia
( Epithelial Hyperplasia
· Normal ducts/acini are lined by two cell layers— epithelium and myoepithelium

· Epithelial hyperplasia = ( in the number of layers of cells lining ducts and acini

· Clinically significant hyperplasia is the presence of four or more layers of cells—so-called moderate or florid epithelial hyperplasia

· Involved ducts and acini are filled with overlapping, proliferating cells 

· N.B. No atypical architectural or cytologic features are present

( Sclerosing Adenosis
· Special type of adenosis characterized by ( # acini + stromal fibrosis within lobules which compresses and distorts acini


· Can be associated with calcifications which may be detected on mammography

4. Atypical Hyperplasia
· Certain types of epithelial hyperplasia are characterized by the presence of atypical architectural and/or cytologic features

· Can affect ducts—atypical ductal hyperplasia, or lobules—atypical lobular hyperplasia

· Atypical features resemble but fall short of in-situ cancer
· There are no clinical or radiologic features that allow for diagnosis; need biopsy
· As with proliferative disease without atypia, incidence has increased with the use of screening mammography and the increase in the no. of breast biopsies being performed

II. Benign Tumours

1. Fibroadenoma
· Most common benign tumour of the breast; composed of both proliferating glandular and stromal elements—in a given lesion one element can predominate 

· Patients usually present before age 30 years; classic presentation is that of a firm, mobile lump (“breast mouse”)

· Giant forms can occur, especially in younger patients

· Approx. 20% of lesions are complex fibroadenomas —characterized by certain specific histologic features that have been shown to be clinically significant

2. Duct Papilloma

· Benign papillary epithelial tumours that occur mainly in large ducts

· Papillae are fibrovascular stalks lined by layers of proliferating epithelial and myoepithelial cells with no atypical features

· Most patients present with a serous or bloody nipple discharge

Relative Risk for Invasive Breast Cancer for Benign Breast Lesions

· One of the most important developments in breast pathology in recent years is the recognition that benign lesions have different levels of risk for the development of invasive breast cancer
· Risk is often quoted as a relative risk i.e. what a patient’s risk is when compared to someone without breast disease. Not all patients, even with higher levels of risk however, will develop cancer.
· No Increased Risk
· Mastitis

· Fat necrosis

· Mammary duct ectasia

· Non-proliferative (“fibrocystic”) disease

· Fibroadenoma (simple)

· Slightly Increased Relative Risk (1.5-2 Times)
· Moderate/florid hyperplasia

· Sclerosing adenosis

· Duct papilloma

· Complex fibroadenoma

· Moderately Increased Relative Risk (4-5 Times)
· Atypical ductal hyperplasia

· Atypical lobular hyperplasia

· Women who are at mildly or slightly increased risk for breast cancer should receive follow-up care. It is now recommended that women with atypical hyperplasia receive prophylactic treatment e.g. tamoxifen in addition to careful follow-up in an effort to reduce the likelihood of cancer development

CARCINOMA OF THE BREAST

( Epidemiology
· Breast cancer is the commonest malignancy in women worldwide 

· Accounts for approximately 18% of all female cancers compared with cervical cancer (15%), colonic cancer (9%) and cancer of the stomach (8%)

· Incidence rates are highest in North America, Australia and Western Europe; intermediate in South America, the Caribbean and Eastern Europe and lowest in China, Japan and India

· In Jamaica, breast cancer is the most common invasive tumour of women

Risk Factors

· Age

· The incidence of breast cancer increases with age; it is uncommon before 25 years but the incidence increases steadily to the time of menopause and slows after this

· Family History

· Approximately 10% of breast cancer is due to inherited genetic predisposition

· A woman whose mother or sister has had breast cancer is at an increased relative risk 2 to3 times compared to other women 

· At least two genes that predispose to breast cancer have been identified—BRCA 1 and 2
· Benign Breast Disease

· As noted previously women with certain types of benign breast disease are at risk

· History of Other Cancer

· A history of cancer in the other breast or a history of ovarian or endometrial cancer 

· Hormonal Factors

· Factors associated with exposure to increased levels of estrogen have been shown to increase a woman’s risk for breast cancer

· These factors include early age at menarche, late age at menopause, nulliparity and late age at first child-birth

· Environmental Factors

· Dietary factors e.g. high fat intake and excessive alcohol consumption, and exposure to ionizing radiation have also been proposed as risk factors

(  The etiology of breast cancer in most women is unknown but most likely is due to a combination of the risk factors listed above i.e. genetic, hormonal and environmental factors 
( Pathology
Histologic Classification

Breast Cancer
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· Ductal Carcinoma In-situ (DCIS)
· Increased incidence in certain countries related to increased use of mammographic screening and early cancer detection; comprises approx. 50% screen-detected cancers

· By definition these lesions are non-invasive—proliferating malignant cells within the duct system do not breach the underlying basement membrane

· Different patterns can be seen e.g. comedo (central necrosis); cribiform (cells arranged around “punched-out” spaces); papillary and solid (cells fill spaces) 

· DCIS can be of different grades i.e. low, intermediate and high grade (e.g. comedo=high)

· Often multifocal—malignant population can spread widely through the duct system without breaching the basement membrane

· Women with DCIS are at risk of recurrent DCIS following treatment and are also at marked increased relative risk for the development of invasive cancer (8 to 10 times) especially in the same affected breast

· Lobular Carcinoma In-situ (LCIS)
· Relatively uncommon lesion compared to DCIS; malignant proliferation of small, uniform epithelial cells within the lobules which do not breach the basement membrane 

· Also at marked increased relative risk for the development of invasive cancer (8 to 10 times), but the invasive lesion can develop in either breast i.e. risk is bilateral

· Invasive (Infiltrating) Ductal Carcinoma (IDC)
· Commonest form of breast cancer especially in poorer populations (less screening mammography to detect early lesions such as DCIS)

· Usually presents as a palpable lump (often hard and irregular) with or without evidence of local spread e.g. tethering of the skin, retraction of the nipple, peau d’orange (lymphatic spread(thickening and dimpling of the skin), and Paget’s disease of the nipple (ulceration/inflammation due to intraductal spread to the nipple)

· IDC detected by mammography is usually smaller (much better prognosis)

· Can also present with an axillary mass (spread to regional lymph nodes) or with evidence of distant metastases (e.g. lung, brain, bone)

· Different histologic subtypes exist—the most common is scirrhous carcinoma (also known as invasive ductal of no special type). This type is characterized grossly by an irregular, hard mass that on histology shows infiltrating clusters of malignant epithelial cells surrounded by dense, fibrous stroma
· Special histologic types of IDC include: 
· Medullary carcinoma—sheets of malignant cells in a dense lymphoid stroma
· Tubular carcinoma—characterized by infiltrating tubular structures
· Mucinous/colloid carcinoma—malignant cells in pools of mucin
· Papillary carcinoma—papillary formations like papilloma  + invasion
· The importance of recognizing the different types is that most of the special types carry a better prognosis than the more common scirrhous cancer

· Invasive (Infiltrating) Lobular Carcinoma (ILC)
· Much less common than its ductal counterpart; can present with similar features but more likely to be bilateral and/or multicentric (multiple lesions within the same breast)
· Classic histologic appearance - small, uniform cells arranged as strands within a fibrous stroma (“Indian-file”); can also infiltrate around uninvolved ducts in “bull’s-eye” pattern
· Metastasize more frequently to CSF, serosal surfaces and pelvic organs compared to IDC

( Prognostic Factors
· Stage

· Different staging systems exist e.g. the TNM and the Manchester classification—tumour size and axillary node status are important parameters. The 10-year survival rate for lymph node negative disease is 80% versus 35% for tumours with positive nodes
· Tumour Grade

· Different grading systems also exist; most popular is the Bloom-Richardson system based on parameters that include mitotic rate; the higher the grade, the worse the prognosis

· Histologic Subtypes (see IDC notes)

· Hormone Receptors

· Tumours that express receptors for estrogen and/or progesterone can be treated with hormonal manipulation and generally have a better prognosis than those without

· Molecular Markers

· Newest category of prognostic markers that can be detected by immunohistochemistry or molecular methods e.g. PCR; include c-erb-B2, c-myc and p53

OTHER BREAST TUMOURS
( Phyllodes Tumour
· Stromal tumour arising from the intralobular stroma; range in size from few cm to massive lesions and can be clinically confused with fibroadenomas

· Most are low-grade lesions that can recur locally (irregular border) but do not metastasize

· Others are of high-grade and exhibit aggressive clinical behaviour e.g. spread to distant sites (these are sometimes called cystosarcoma phyllodes)

PATHOLOGY OF THE MALE BREAST
( Gynecomastia
· Enlargement of the male breast related to hormonal imbalance (rel.( estrogens)

· Can be physiologic—seen at puberty or old age, or pathologic—e.g. assoc. with cirrhosis, functional testicular tumours, drugs (alcohol, marijuana and anabolic steroids)

· Can be unilateral/bilateral and present as diffuse enlargement or as a defined mass

· Most important clinically as a marker of hyperestrinism—neoplasia needs to be excluded in certain cases

( Carcinoma

· Very rare occurrence; female cancer to male cancer ratio approx 100:1

· Pathology and behavior is similar to cancers seen in women although with less breast tissue, skin involvement is more frequent
NB. The following links can provide you with additional information and images for this topic.

http://www-medlib.med.utah.edu/WebPath/TUTORIAL/BREAST/BREAST.html
http://www-medlib.med.utah.edu/WebPath/BRESHTML/BRESTIDX.html
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