Breast Pathology Objectives


1. Recapitulate the normal structure of the breast and lymphatic drainage of breast.  Explain the importance of recognizing myoepithelial cells.

-Each duct travels to a lobe where it divides into small ductules surrounded by CT stroma which is called an acinus during lactation and pregnancy, but otherwise known as lobules

-Lobes are covered by adipose tissue and fat

-Lobules are the functional unit of the breast

-Intralobular CT is lose, edematous, mixomatous in appearance

-Intralobular ducts are sensitive to hormones (Terminal Ductual Lobar Unit – TDLU)

-Intralobular CT is dense

-Intralobular ducts are NOT sensitive to hormones

-Large ducts are lined by columnar epithelium + myoepithelial cells + elastic fibers

-Ductules are lined by cuboidal epithelium circumscribed by myoepithelial cells

**If the myoepithelial cells are arranged in a discontinuous pattern, it’s indicative of a benign tumor



-Lymphatic drainage of the breast: (axillary ( internal mammary ( supraclavicular

2. Distinguish fibrocystic disease (FCC), inflammations, fibroadenoma, carcinoma based on clinical features, etiology, morphology, and course of the disease.

	
	Clinical features
	Etiology
	Morphology
	Course

	FCC
	Lumpiness

Pain

Tenderness – continuous/cyclic
	Exaggerated, distorted cyclical changes associated w/hormnomal changes of menstrual cycle
	-Fibrosis of stroma

-Duct epithelium proliferation

-Cyst formation (filled w/serous fluid – blue domed cysts)

-Mammography may show Microcalcification in secretions or necrosed epithelial cell heaps – mistaken for carcinoma
	

	Inflammations
	Pain

Tenderness
	-Usually post partum period at onset of lactation b/o stasis of milk and cystically dilated ducts (predisposed to infection

-can also be due to foreign bodies (ie. silicon)

-can be due to staph or strep infections or fat necrosis
	-infiltration w/lymphomononuclear cells
	

	Carcinoma
	
	
	
	

	
	
	
	
	


3. Explain the common clinical symptoms and signs of breast diseases. 

a. Lumps/nodules: must differentiate clinically which nodule is cancerous

b. Nipple discharge: associated w/lesion in lumen of large duct (ie. Pagets Disease)

c. Inflammation: acute mastitis – features of inflammation

d. Abnormalities in mammographic screening: 

i. Microcalcification

ii. Developing areas of calcification

iii. Ill defined mass which has very poorly formed borders; spiculated masses

4. Explain the risk of cancer in FCC (Fibrocystic Changes)?

a. Nonproliferative – no risk 

b. Proliferative – Risk of cancer correlates with degree of atypical hyperplasia

c. Sclerosing adenosa – low risk of carcinoma

5. Recognize that nonneoplastic lesions of the breast can mimic cancer clinically.  Differentiate breast abscess, duct ectasia, traumatic fat necrosis based on etiology, structural changes and morphology. 

	
	Etiology
	Structural Changes
	Morphology

	Breast Abscess
	Post partum period at onset of lactation, stasis of milk and cystically dilated ducts predisposed to infection
	-Fissures in nipples
	

	Duct Ectasia
	-non bacterial inflammation associated w/inspissation of breast secretions in the main excretory ducts. Ductal dilation w/ductal rupture leads to reactive changes in the surrounding breast substance
	-Induration, nipple retraction
	-inflammation, grandular debris, leukocytes

-foamy histocytes, lymphomononuclear cells

-plasma cells and granulomas

	Traumatic Fat Necrosis
	Trauma
	-large pendulous breasts
	-Fat necrosis

-cholesterol clefts

-neutrophils

-lipid laiden macrophages

-Later may have lymphocytes, fibrosis, cysts and calcification


6. Compare and contrast clinical, gross, and microscopic features of fibroadenoma versus carcinoma.
	
	Clinical features
	Gross features
	Microscopic features

	Fibroadenoma
	Benign tumor, no malignant potential
	-firm w/uniform tan-white color on cut section, punctuated by softer yellow-pink specs representing the glandular areas
	-Tumor of stromal cells

-Loose edematous myxoid fibroblastic stroma + ductlike epithelial lined spaces

-Pericanalicular – oval ducts surrounded by stroma

-Intracanalicular – elongated compressed, distorted dutcs

	Carcinoma
	-Mass, induration, fixation to pectoralis, skin (retraction)

-Lymphedema: thick around hair follicles (Peau-d’ orange

-
	Peau-d’ orange
	Noninvasive

  -Ductal carcinoma in situ (intraductal)

  -Lobular carcinoma in situ

Invasive (infiltrating)

  -Invasive ductal carcinoma NOS

  -Invasive lobular carcinoma

  -Medullary carcinoma

  -Colloid carcinoma

  -Tubular carcinoma


7. Explain the terms – Phylloides tumor, intraduct papilloma, peau’d orange, Paget’s disease of nipple, Indian file pattern, gynecomastia, bluedome cyst.

a. Phyllodes Tumor

i. Large cut surfaces w/lobulated appearance (giant, cut surface slits and cleft-like leaf

ii. Usually benign

iii. Arises from the intralobular stroma and only rarely seen from preexisting fibroadenomas

iv. Most ominous change is the appearance of increased stromal cellularity with anaplasia and high mitotic activity, accompanied by rapid increase in size, usually w/invasion of adjacent breast tissue by malignant stroma (spread via hemetogenous route)

v. Most of these tumors remain localized and are cured by excision

vi. Malignant lesions may recur, but they also tend to remain localized

b. Intraduct papilloma:

i. Arise in the lumen of a large duct, single, less than 1cm

ii. Nipple discharge, retraction

iii. Microscopy: delicate branching papillae in lumen, fibrovascular core, double layer of epithelial cells, no atypia or mitosis

iv. If multiple – recurrence, risk of cancer (papillary cancer)

v. Excise the whole duct system

c. Peau’d orange

i. Lymphedema gives rise to dilation of lymphatics distal to the points of obstruction.  The resultant increase in hydrostatic pressure causes in increase of interstitial fluid.  Persistence of edema leads to increased subcutaneous interstitial fibrous tissue, with consequent enlargement of the affected part and brawny induration.  The thickened skin assumes the texture of orange peel (b/c hair follicles appear to be pitted), giving rise to the so-called peau’d orange appearance of the skin, often seen in patients with lymphatic dissemination of breast cancer.

d. Paget’s disease of nipple
i. Caused by extension of DCIS up to the lactiferous ducts and into the contiguous skin of the nipple

ii. Clinical appearance is usually of a unilateral crusting exudates over the nipple and areolar skin. 

iii. Eczema even w/out a palpable mass

iv. Hyperemia, edema, fissuring, ulcer, oozing

v. Biopsy – Paget’s cells – large hyperchromatic nucleus w/halo

e. Indian file pattern

i. Seen in Infiltrating lobular carcinomas

ii. Cells invade individually into stroma and are often aligned in strands or chains

iii. Foot prints of Indians on sand in a linear fashion – single file of tumor cells, round, uniform

iv. Bull’s eye pattern – tumor cells around normal acini and ducts

v. Although most present as palapable masses or mammographic densities, a significant subgroup may have a diffusely invasive pattern w/out a desmoplastic respnse and may be clinically occult

vi. Lobular carcinomas, more frequently than ductal carcinomas, metastasize to CSF, serosal surfaces, ovary and uterus, and bone marrow

vii. More frequently multicentric and bilateral

f. Gynecomastia

i. Analogue of FCC

ii. Relative or absolute increase in estrogen

iii. Cirrhosis, Kleinefelter, estrogen therapy

iv. Button like nodule beneath areola

v. Micro: intraduct hyperplasia

g. Blue dome cyst

i. Seen in FCC

ii. Serous filled cysts

8. Differentiate lobular vs duct carcinomas
.

a. DCIS – architectural patterns include solid, cribiriform, papillary, micropapillary, and clinging tyupes.  Necrosis may be present in any of these types.  Nuclear appearance ranges from low grade and monomorphic to high grade and heterogeneous.

b. LCIS

i. Cells are monomorphic w.bland, round nuclei and occur in dischohesive clusters in ducts and lobules. 

ii. Intracellular mucin vacuoles (signet ring cells) are common

iii. Always an incidental finding on mammography or FCC; does not form masses

iv. About 1/3 of women w/LCIS will eventually develop invasive carcinoma which arise in either breast at equal frequency

v. LCIS is both a marker of increased risk of developing breast caner in either breast and a direct precursor of some cancers

9. Discuss the concept of in situ Carcinoma in breast (duct, lobular) and their clinical appearance.

a. There are two types of noninvasive breast carcinoma: ductal carcinoma in situ (DCIS) and lobular carcinoma in situ (LCIS).  Morphologic studies have shown that both usually arise from the TDLU.  DCIS tends to fill, distort, and unfold involved lobules, and thus, appears to involve duct-like spaces.  In contrast, LCIS usually expands but does not alter the underlying lobular architecture.  Both are confined by a basement membrane and do not invade into stroma or lymphovascular channels.

b. DCIS subtype: Comedo Carcinoma:

i. 5%

ii. Intraduct tumor

iii. In the center of the duct, tumor cells undergo necrosis

iv. Feel ducts filled w/tumor cells ( cord like structures ( squeezed out cheesy, necrotic areas  = toothpaste tube

v. 40% become invasive

c. Paget’s disease of breast

i. Caused by extension of DCIS up to the lactiferous ducts and into the contiguous skin of the nipple

ii. Clinical appearance is usually of a unilateral crusting exudates over the nipple and areolar skin. 

iii. Eczema even w/out a palpable mass

iv. Hyperemia, edema, fissuring, ulcer, oozing

v. Biopsy – Paget’s cells – large hyperchromatic nucleus w/halo

d. LCIS

i. Cells are monomorphic w.bland, round nuclei and occur in dischohesive clusters in ducts and lobules. 

ii. Intracellular mucin vacuoles (signet ring cells) are common

iii. Always an incidental finding on mammography or FCC; does not form masses

iv. About 1/3 of women w/LCIS will eventually develop invasive carcinoma which arise in either breast at equal frequency

v. LCIS is both a marker of increased risk of developing breast caner in either breast and a direct precursor of some cancers

10. Analyze the clinical features, risk factors, investigations, prognostic factors and therapeutic options for breast carcinomas.

a. Risk factors

i. Geographic US > Japan, Taiwan

ii. Genetic: familial, autosomal dominant, ovarian Ca at early age

iii. Early menarche, late menopause

iv. More in nulliparous, if first child is after 30 years of age

v. Obesity, high fat diet (excess androgens)

vi. Estrogen therapy in post menopausal ?

vii. P53 tumor suppressor gene (Li Faumeni syndrome)

viii. BRCA 1 gene – chr 17q21 (1 in 800 females)

ix. BRCA 2 gene – ch 13q12 (less common, early onset

x. FCC w/atypical epithelial hyperplasia

b. Investigations

i. FNAC

ii. Needle biopsy

iii. Lumpectomy

iv. Nipple aspiration

v. Ductal lavage

vi. Random periareolar FNA

vii. Core needle biopsy – vacuum assisted

viii. Advanced breast biopsy instrument (ABBI)

c. Prognosis

i. TNM staging, grading

ii. Presence of estrogen receptors – respond to oopherectomy or tamoxifen, progesterone receptors usually w/estrogen receptors, if alone – my indicate bad prognosis.

iii. Human epidermal growth factor Her-2neu ( high grade malignancy therapy w/antibody Herceptin

iv. Proliferative rate, aneuploidy – bad prognosis

v. Oncogene amplification – activated myc, neu, loss of Rb suppressor gene

vi. Angiogenesis, high cathepsin D in tumor (degrades basement membrane and connective tissue) – indicator f metastatic potential

11. List the common sites of breast cancer and modes of spread.  Explain how they are graded and staged.
a. Common sites:

i. Nonmetastasizing

1. intraduct

2. insitu lobular

ii. Uncommonly metastasizing

1. Colloid

2. Medullary

3. Infiltrating

iii. Metastasizing

1. all others

b. Grading

i. Grade I: well differentiated

ii. Grade II: poorly differentiated

c. Staging (TNM):

i. I – up to 2 cm, no LN (80%)

ii. II – 2-5 cm + regional LN (65%)

iii. III - >/= 5 cm + other LN (40%)

iv. IV – any size + distant metastasis (10%)

12. Explain the importance of self examination of reacts in early detection of cancer.

a. Periodic, regular self examination can pick up very early lesions

13. Derive a list of lesions of breast which are associated with: 

a. Nipple discharge: 

i. Inflammatory lesions (Acute mastitis, Duct ectasia, Traumatic fat necrosis, Staph/Strep infections, implant reactions)

ii. Intraduct Papilloma

b. Painless vague nodularity: 

c. Painful lumps/nodularity:

i. Fibrocystic change

d. Painless lumps/nodules:

i. Fibroadenoma

ii. Phyllodes Tumor

e. Nodules with axillary lymph node enlargement

f. Pregnancy and lactation:

i. Acute mastitis

g. Nipple or areola – cracking, fissuring, eczema: 

i. Paget’s disease of the breast

14. Conceptualize the steps in arriving at a diagnosis in breast lesions.

a. Self examination

b. Plapation

c. Ultrasonography

d. Mammography

e. Cytology of nipple discharge

f. FNAC

g. Needle biopsy

h. Nipple aspiration

i. Ductal lavage

j. Core needle biopsy

k. Lumpectomy

l. Simple mastectomy + LN

m. Receptors for estrogen and progesterone

n. Flow cell cytometry for aneuploidy

o. Gene study for oncogenes

Discuss the role of mammography in early detection of breast cancer.



-If mammography is positive then



--60-80% of the time it is b/o carcinomas



--intraduct carcinoma



--FCC, Proliferative, sclerosing adenosis

15. Recognize that breast carcinoma is the second most common carcinoma in females and approximately 1/10 will develop it.  However, other nonmalignant lesions mimic it clinically.  Hence knowing the pathology of these lesions is important.

a. Sclerosing Adenosis (hard irregular lump, borders not well defined)

b. Duct ectasia

c. Traumatic fat necrosis

16. Distinguish the two important lesions in male breast – gynecomastia and carcinoma. 

a. Gynecomastia 

i. Analogue of FCC

ii. Relative or absolute increase in estrogen

iii. Cirrhosis, Kleinefelter, estrogen therapy

iv. Button like nodule beneath areola

v. Micro: intraduct hyperplasia

b. Carcinoma: 


i. Rare

ii. M:F 1:25

iii. Rapid infiltration b/c less amount of breast substance in male
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