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PATHOLOGY OF THE BREAST
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I.
NON‑NEOPLASTIC LESIONS
A.
CYSTIC CHANGE (FIBROCYSTIC DISEASE) AND INTRADUCTAL HYPERPLASIA
Cystic change is a very common non‑neoplastic disorder of the breast that occurs primarily during the reproductive age group.  It may affect any part of the breast and is often multifocal and bilateral.  The patients typically present with palpable lumps; a breast biopsy is often necessary to exclude malignancy.  The pathogenesis is obscure, but hormonal factors are probably involved.  The lesion is clinically benign, although concomitant intraductal hyperplasia may be associated with a precancerous potential (see next page).

Grossly, cysts of variable size are filled with watery brown fluid.  Histologically, there is cystic dilation of lobular acini, apocrine metaplasia, and in some cases, intraductal hyperplasia, which may be typical or atypical.

B.
DUCT ECTASIA (PERIDUCTAL MASTITIS)
Duct ectasia is approximately 1/10 as common a clinical lesion as cystic change, although it is a very common (30‑40% of females over the age of 50) pathological finding in surgical and autopsy material.  Clinically, these patients present with nipple discharge, nipple inversion, palpable lumps, or combination of these.  The etiology is obscure, but may be related to pregnancy and lactation.  The major clinical significance is that the nipple changes can simulate malignancy and thus a biopsy may be necessary to exclude the latter.

The disease begins as periductal inflammation (lymphocytes and plasma cells) in the larger ducts near the nipple with a progression of these changes centrifugally in a segmental fashion into the smaller ducts.  The inflammatory process results in focal destruction of periductal elastic tissue, resulting in duct ectasia and intraductal accumulations of inspissated breast secretions and histiocytes.  In the later stages, periductal fibrosis results in luminal narrowing and eventual luminal obliteration, so that the ducts are converted to fibrous cords, which may become calcified (linear calcification seen on mammogram).

C.
FAT NECROSIS
Fat necrosis is usually secondary to breast trauma and is more common in obese women with large breasts.  Clinically, the lesion appears as a palpable firm subcutaneous lump and thus may simulate malignancy.  On histological examination, fat necrosis and an inflammatory reaction are seen.

II.
BENIGN TUMORS
A.
FIBROADENOMA
Fibroadenomas typically present as a solitary palpable lump in the breasts of women aged 20‑35 years.  An excisional biopsy is mandatory to exclude carcinoma and this procedure is also curative.  They are solid and well‑circumscribed, usually less than 3 cm. in diameter and are composed of benign glands (of lobular origin) and fibrous connective tissue.

B.
INTRADUCTAL PAPILLOMA
These are benign tumors, derived from the ductal lining cells, which occupy the duct lumina.  The epithelial cells grow in papillary and glandular patterns with a fibrous stroma.  Larger papillomas typically occur in women in the older reproductive and postmenopausal age groups and may cause a palpable lump, or a nipple discharge, which is frequently bloody.

III.
BREAST CARCINOMA
Epidemiology

Carcinoma of the breast is the most common lethal cancer in the female and is the most common cause of death in women aged 35‑50.  A North American woman has a 1 in 10 chance of developing the disease over the course of her lifetime.  One U.S. population‑based study found that the incidence of breast cancer doubled between 1940 and 1990.  A more abrupt increase in the incidence of the disease in the 1980's was due to improved mammographic detection, especially of in situ and small invasive tumors.

The etiology of breast carcinoma is unknown, although there are a number of risk factors for the disease.  However, except for increasing age, these risk factors are present in only 25% of women with the disease, no single risk factor accounts for a large proportion of the disease, and most factors are weak. (1) age.  The probability of developing breast cancer increases throughout life; (2) hormonal risk factors that increase the lifetime exposure of the breast to ovarian hormones, including early menarche (<12 y), delayed childbearing (>30 y), nulliparity, late menopause (>55 y), and postmenopausal obesity.  In some studies, exogenous estrogens (with or without progestins) in postmenopausal women and oral contraceptives are associated with an increased risk during their use, but not afterwards.  Conversely, late menarche, early childbearing (<20 y), early menopause (<45 y), breast feeding, and bilateral oophorectomy before the age of 35 are protective factors. (3) personal or family history of breast, ovarian, endometrial, or prostate cancer is associated with 5% of breast cancers.  The most important of these is a personal or family history of breast cancer.  A woman whose mother or sister had breast cancer has at least a 2x risk, and this risk increases if two or more relatives are affected, if the relatives had bilateral breast cancer, or if the breast cancer occurred <40 years of age. A weaker risk exists with a history of breast cancer in maternal or paternal second‑degree relatives.  Recently, a breast cancer susceptibility gene (BRCA1) has been identified on chromosome 17. (4) lifestyle habits: risk increases with alcohol intake (1.5‑2x with 1‑3 drinks/day); risk lowers with low fat/high fiber diet and exercise.(5) antecedent intraductal hyperplasia.  Antecedent typical intraductal and atypical hyperplasia are associated with a 1.5‑2x risk and 4‑5x risk respectively.

Histogenesis and Histology

Traditionally, breast carcinomas have been divided into those (approximately 90%) presumed to arise from epithelial cells lining the larger ducts (ductal carcinoma) and a much smaller group (approximately 10%) which arise from cells within the lobular acini (lobular carcinoma).  It is now known, however, that most, if not all, carcinomas arise within the terminal duct‑lobular unit (TDLU).  Those of "ductal" type are characterized by larger pleomorphic cells, which tend to spread proximally (towards the nipple) into the larger ducts and, if confined to ductal lumina, the term ductal carcinoma in situ, or intraductal carcinoma is used.  Those of "lobular" type are characterized by small uniform cells, which are confined to, and distend, the lobular acini and are termed lobular carcinoma in situ.  After an in situ phase of unpredictable length, a proportion of in situ breast carcinomas invade the breast stroma.  On histological examination, the invasive tumors can usually also be separated into those of "ductal" type (more pleomorphic cells, arranged in small nests and glandular structures) and "lobular" type (more uniform cells, growing in an Indian‑file pattern).  In most invasive ductal and lobular carcinomas, the malignant cells elicit a reactive stromal fibrosis, which often forms the bulk of the tumor and accounts for their firm "scirrhous" consistency.

Macroscopic
The typical infiltrating ductal carcinoma is a firm yellow to grey mass, with irregular infiltrating borders.  Invasive lobular carcinomas are usually associated with less discrete areas of induration.  Lobular carcinoma in situ and many cases of ductal carcinoma in situ are incidental microscopic findings.  More advanced cases of ductal carcinoma in situ may be recognizable grossly as dilated ducts from which can be extruded necrotic tumor (comedocarcinoma).

Bilaterality and Multifocality

Breast neoplasia is commonly multifocal and bilateral, which has an obvious bearing on treatment and need for clinical follow‑up.  This is particularly true for lobular carcinoma in situ (multifocality as high as 70%;  bilaterality 30%) than for ductal carcinoma (bilaterality 15‑20%).

Clinical Features and Spread
Carcinoma of the breast typically occurs in middle‑aged and post‑menopausal women, although rarely younger women may be affected.

As noted, in situ ductal and lobular carcinomas are frequently occult, but some intraductal carcinomas can present as microcalcification on mammogram, as a nipple discharge (frequently bloody), as a palpable lump (if extensive), or as Paget's disease.  The latter represents a rare pattern of spread, characterized by tumor cells invading down the ductal system to involve the epidermis of the nipple and areola.  Clinically, patients with Paget's disease present with a weeping eczematoid lesion of the nipple and areola.  Histologically, individual malignant cells infiltrate through the various layers of the epidermis = "pagetoid spread".

A palpable breast lump is the most common symptom of invasive breast carcinoma.  Involvement of the overlying skin or nipple can result in their retraction or ulceration.  Extension of tumor to the underlying pectoralis muscles may result in a tumor that is fixed when palpated.  A "peau d'orange" appearance to the breast skin has been attributed to either involvement of the fibrous septa of the breast or prominent involvement of the local lymphatics.  Extensive involvement of the dermal lymphatics of the breast can result in an inflammatory appearance (erythema, warmth) to the skin ("inflammatory carcinoma").  Rarely, the initial manifestation of the tumor may be axillary lymphadenopathy due to metastatic tumor or evidence of distant (hematogenous) spread (to bone, lungs, liver, ovaries).  Hematogenous spread is much more common late in the course of the disease.

Screening

Attempts are now being made to clinically diagnose breast carcinoma at the in situ, or early invasive, stage, before the tumor has spread and when the prognosis is better.  Mammography can result in an early diagnosis, and it is now recommended that all women over the age of 50 (some suggest >40) have an annual mammogram and clinical exam.  Regular mammography is particularly important in high risk patients, such as those who have a positive family history or who have had a previous contralateral mastectomy for breast carcinoma.  An annual breast examination by a physician and monthly breast self‑examination is also of value in diagnosing breast cancer at an early and more curable stage.  Screening reduces the mortality from breast cancer by approximately 25%.

Treatment
The standard treatment for invasive breast carcinoma was once radical mastectomy (removal of breast, pectoral muscles and axillary lymph nodes), which then evolved into the modified radical mastectomy (the same operation, but with preservation of the pectoral muscles).  More recently, most studies have shown equivalent survival figures in patients with small invasive tumors treated with wide local excision (lumpectomy or quadrantectomy), axillary node dissection and postoperative radiation.  Treatment is now individualized.

The treatment of ductal carcinoma in situ varies from local excision (sometimes with postoperative radiation) to mastectomy, depending on its extent and grade.  The management of lobular carcinoma in situ is more controversial.  Women with lobular carcinoma in situ have a 7‑10x risk of invasive carcinoma (ductal or lobular) in the same or contralatreal breast if followed for 20 years.  These patients are usually managed conservatively (only clinical follow‑up), although some may receive bilateral simple mastectomy, especially if there is a strong family history.

Systemic treatment is usually required for apparently localized breast cancers that are associated with poor prognostic factors (see next section), as well as those with local or distant metastases or recurrent disease.  Breast carcinomas, to a varying degree, are estrogen dependent and thus their growth can be slowed by the anti‑estrogen drug tamoxifen.  The response of the tumor to these procedures can be predicted in 80%‑90% of cases by evaluation of the estrogen receptors (ER) and progesterone receptors (PR) within the tumor cells: tumors rich in ER and PR are more likely to respond to tamoxifen.  A variety of cytotoxic drugs are also used as adjuvant therapy or to treat disseminated disease.  The effect of adjuvant therapy on the disease free interval has generally been greater than the effect on the overall survival.

Prognostic Factors
Mortality from breast cancer has not decreased significantly since 1930.  Recent evidence, however, suggests mortality may start to decrease with the increased proportion of breast cancers due to screening that are in situ or small invasive cancers.  Five and 10 year disease free survival figures for typical invasive ductal carcinoma are 75% and 63% respectively (all patients), but these figures vary widely depending on the presence or absence of the following prognostic factors, the most important of which is the presence of axillary nodal metastases.
	
	PRIMARY TUMOR
	UNFAVORABLE
	FAVORABLE

	a)
	in situ vs.invasive
	invasive
	in situ

	b)
	tumor type
	typical invasive ductal carcinoma (IDC) & invasive lobular carcinoma (ILC)
	uncommon types of IDC: colloid, medullary,  tubular, cribriform

	c)
	tumor size
	large
	small

	d)
	lymphatic/vascular invasion
	present

	absent

	e)
	tumor grade
	high (poorly differentiated)
	low (well differentiated)

	f)
	growth rate (S‑phase fraction)
	high S‑phase fraction
	low S‑phase fraction

	g)
	HER‑2/neu oncogene
	present
	absent

	h)
	ER and PR
	receptor‑poor
	receptor‑rich

	i)
	axillary node metastases
	prognosis drops between node+ groups: <3+, 4‑9+, >10+ 
	absent


IV.
OTHER BREAST LESIONS
A.
PHYLLODES TUMOR (CYSTOSARCOMA PHYLLODES)
This is an uncommon breast tumor which, like the fibroadenoma, is composed of both a epithelial component and a stromal component.  As in the fibroadenoma, the epithelial component is histologically benign and is composed of glands and cysts.  However, the stromal component exhibits varying degrees of histologic malignancy, characterized by an increased stromal cellularity, mitotic activity and an infiltrative border, as compared to the stroma of the fibroadenoma.  The stromal component often forms leaf or frond‑like projections into the cysts (Greek "phyllon" = leaf).  Approximately 20% of phyllodes tumors behave clinically malignant, usually manifested by local recurrence, hematogenous spread, or both.  Treatment is wide local excision for the smaller tumors and simple mastectomy for larger tumors.

B.
GYNECOMASTIA
Enlargement of the male breast, before the age of 25 years, is usually related to pubertal hormonal changes.  After the age of 25 years, gynecomastia may be idiopathic, drug‑induced (example digitalis), or a response to an abnormal hormonal environment (excessive endogenous or exogenous estrogen).  On histological examination, there is proliferation of ducts (often with intraductal hyperplasia), but usually an absence of lobules.

6
5

