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Anatomy and Physiology

· Probably the most important thing to remember is simply the constituents of the breast

· Constituents of a breast:

· Ducts with single layer of columnar epithelium sitting on a myoepithelial layer (like the muscularis mucosa of the bowel)

· 10-15 ducts that have lobules at one end and exit at the nipple.

· Fibrous stroma (including Cooper’s ligaments)

· Fat

· Lymphatic vessels

· Blood vessels.

· See Mastery of Surgery for details especially deep and lymphatic anatomy.

Breast Tests

· Mammography

· How to look at mammograms

· Craniocaudal views (CC):

· Put them up with the bases of the breasts together.

· By convetion, the labels are on the lateral sides.

· MLO and ML views

· Put them up with the chest walls together

· The chest wall should be visible up to ½ way down the breast base and there should be some soft tissue at the bottom of the film below the breast

· The nipple usually gets a beebee put on it.

· Metal rings are usually place on skin lesions

· The idea that mammograms are not useful in patients <30 is hogwash.

· The denser breast tissue makes them not AS useful but they are still of value – especially serial exams

· So don’t deny young women mammograms.

· Divided into Screening and Diagnostic mammography

· Screening Mammography

· Detects 8 breast cancers per 100 patients screened for the first time

· Detects 2 breast cancers per 100 patients screened each year.

· Current recommendations:

· Age 40-49 – screening mammography at least every 2 years.

· Age 50 + - screening mammography every year.

· See Sabiston p 878 for details of the studies showing benefits of screening mammography and why there was a big flap in 2001

· (a Lancet meta-analysis using only 2 of the 8 studies said that screening mammography was not useful – it sucked though and repeat meta-analyses showed that it is useful)

· Diagnostic Mammography

· Performed when there is an abnormality on clinical exam or screening mammogram
· Uses two additional techniques
· Magnification views

· To further characterize calcifications
· Benign ones are monomorphic, round or sometimes tea cup shaped
· These are just within cysts.
· Compression views

· If you have an opaque abnormality, it may just be an additive effect due to overlying benign fibrous tissue or it may be a mass
· Squash the breast, and if the abnormality is due to a conglomerate of normal things then it will splay out.
· if it’s a mass, then it will stay opaque.
· Mammograms are reported using the Breast Imaging Reporting and Data System (BI-RaDS)
· 0 = incomplete assessment (poor films)
· 1 = negative film – no abnormalities
· resume normal screening
· 2 = abnormality that is clearly benign
· resume normal screening
· 3 = abnormality that is probably benign
· earlier screening (6 months) or biopsy (pt specific)
· 4 = Suspicious abnormality
· requires biopsy
· 5 = Highly suggestive of malignancy
· FNA

· 22-Ga needle
· the real use of this is just to differentiate cysts from masses (which ultrasound can also do)
· but it’s not a bad start
· cannot differentiate DCIS from invasive Ca
· Core Biopsy (aka large core needle biopsy)

· The major way of biopsying non-palpable lesions
· Radiologists in Edmonton will do this for anything that they are concerned about.
· Can be U/S guided or stereotactic
· Uses XR of the biopsy specimen to ensure that calcifications were included in the biopsy.
· What to do with the results:
· If the results are inconclusive or if they are discordant with the mammographic findings then you must do an excisional biopsy (wire guided if not palpable)
· The real value of these is in finding cancer so that you can plan an appropriate oncologic procedure when it is necessary
· They have little negative predictive value!
· Examples
· Atypical cells – is it DCIS or just atypia?
· Mammogram looks like Ca, biopsy looks benign
· Increased cellularity (fibroadenoma vs phyllodes)
· Calcifications not removed.
· In all of these cases, you have to excise the mass.
Benign Disease

1. Fibrocystic Change

· A spectrum of mammographic, clinical and histological findings that occur in older women (present in some form in 90% of women in autopsy studies)

· Dx:

· Clinical: diffuse nodularity, tenderness, mild pain, often associated with cyclical mastalgia

· O/E – anything from diffuse, sy

· mammetrical changes in texture (esp UO quadrant) to dense, firm breast tissue with lumps and cysts all over.

· Mammographically: symmetrical, diffuse dense breast tissue

· U/S – cysts are common in women taking hormones or still menstruating

· Histologically: macro and microcysts, adenosis, sclerosis, apocrine and squamous metaplasia along the duct lining (this makes the cheesy cyst contents th
at look like dermoid contents)

· Significance:

· Without associated hyperplasia – 1.5x RR of Ca later on

· With associatd hyperplasia – 1.9x RR of Ca later on.

· Tx:

· According to Sabiston - the ones with atypia can be offered Tamoxifen as chemoprevention (5 year course because after that, tamoxifen has an estrogen agonist effect).

· In Edmonton, it is regarded as normal change in normal breasts with age so we don’t treat it.

2. Breast Cysts

· Usually found as a mass by the patient

· Influenced by ovarian hormones

· So they often show up in the days leading to menses and resolve at the end of menses

· Occur between the ages of 35 and menopause

· Gross cysts in older women are either due to hormone therapy or cancer
· Dx:

· U/S

· Aspiration

· Incidental in OR – these are often “blue dome cysts” (just because of their color)

·  Significance:

· risk of cancer in a cyst is very low!

· One study (Rosemond) looked at 3000 cyst aspirations and found only 3 cancers (0.1%)

· Also, the presence of cysts alone doesn’t appear to increase patients’ risk of Ca

· Management:

· Simple cysts don’t need anything (not even aspiration) if it’s in a patient of the right age, changes with the menstrual cycle.

· Aspirate if you are concerned about a mass associated with it

· Send for cytology if:

· Bloody fluid (this is even debatable but Dr Dabbs does this)

· Cyst does not resolve with aspiration

· Cyst recurs more than twice

· If you aspirate a cyst, decide what you are going to do with the result first and write the plan in the chart (eg – “monitor if negative” or “excise no matter what”)

· Recall: the goal of aspirating or biospying a mass that you’re going to take out anyway is to choose what operation you’re going to do.

3. Fibroadenoma

· Aka adenofibroma

· Stromal and epithelial elements (hence the name)

· Basically just a tight conglomerate of glandular and fibrous tissue with no fat

· Dx:

· Appear in teenage girls (most common tumor of teenage girls)

· After age of 25, the risk of the mass being malignant starts to climb so biopsy all of them even if they feel, sound, smell, look like fibroadenomas!!!

· Dr Dabbs

· They do NOT occur after the age of 40

· Clinically: firm, solitary tumors that may be lobulated

· They slip easily under the examining fingers.

· U/S: differentiates them from cysts easily (besides, cysts don’t really occur in teenagers anyway)

· FNA: normal tissue.  So it’s not very useful (how would you know if you hit it?)

· Significance:

· No increased malignant potential!

· However, they are made of breast tissue, so cancer can develop in one.

· Having had a biopsy showing fibroadenoma carries a 2x RR of cancer

· Having had a biopsy at all carries a 1.8x RR of cancer though.

· Management:

· Age < 25 and classic – nothing.  You can just watch it.  In fact, it’s ok just to tell her to come back if it changes.

· Age 25+ - biopsy it.  Core is the only way.

· Excision:

· If the patient wants it

· If you know that it is a fibroadenoma, then a circumareolar incision is ok

· Remove it with a minimal amount of breast tissue

· Juvenile/Giant Fibroadenoma

· Occur in adolescents and are often giant (defined as > 5 cm)

· Tx: Removal

· Don’t put a drain in

· Dr Dabbs – “for some reason, they don’t get giant seromas, and the breast just returns to normal size and shape”

4. Breast Abscess and Mastitis

· Mastitis – can occur in anyone

· Breast abscess

· A couple of types

1. Along with mastitis (big, hot, edematous breast with an underlying abscess)

· This occurs in lactating women especially

2. A solitary abscess, usually just with overlying skin changes and no diffuse mastitis (these are usually subareolar)

· This occurs in older women who smoke 

· Occurs with duct ectasia/cystic change

· Don’t forget – the differential is only two deep

· Mastitis vs Inflammatory Breast Ca!

· Evaluation/tx:

· Mastitis

· Give the patient some sedation and palpate the breast

· If you find an abscess (which you will if there is a rip-roaring mastitis going on), aspirate it with a HUGE needle (14 Ga angiocath for example)

· Then infuse a few cc’s of local + a few cc’s H2O into the cavity and withdraw just to irrigate it out.

· Warn the patient that you will probably have to do this again (maybe a couple of times)

· Give antibiotics

· Mastitis alone = Keflex (or Ancef if it’s really bad)

· Always caused by S. aureus

· Mastitis + Abscess = Clindamycin

· Once you have a nice blocked-off cavity anaerobes start growing.

· Solitary abscess

· Aspirate and give clindamycin

· Warn them that you will probably have to aspirate it a couple of times

· Subareolar ones will often keep coming back until you do an I&D

· Zuska’s Disease

· A fistula between the nipple and the edge of the areola because of recurrent abscesses
· This is exactly like a perianal abscess and the treatment is the same
· Under GA, put a lacrimal probe throught the fistula and deroof it (fistulotomy)
· If you are concerned about inflammatory breast cancer then biopsy the skin (either a 3 mm punch biopsy or even just an FNA will do fine), treat with antibiotics in the interim and watch the patient closely.
5. Papilloma

· This is the most common cause of bloody nipple discharge.

· True polyps of the ductal epithelium (you can see them clearly with ductoscopy even though this is useless and not done in Canada)

· Can even get big enough to present as a mass.

· Usually 0.5 – 1 cm, but can be 5 cm

· Presentation:

· Bloody nipple discharge

· Palpable subareolar mass

· Tx:

· Excise them

· Identify the duct with the bloody discharge and MARK it with a marker before putting any local in

· The local will just squash the duct and make it impossible to put a probe in

· Then put a lacrimal probe in the duct

· Make a radial incision from the duct opening to the edge of the areola (that’s as far as you have to go)

· Cut out the involved duct (don’t cut it open)

· If it’s a mass rather than a leaking duct then you should do an oncologic type excision (incision over the mass and removal)

6. Sclerosing Lesions

1. Fat Necrosis

· Do NOT use this diagnosis when a patient presents with a mass that she found after trauma (even though fat necrosis is caused by trauma and presents with a  mass)

· MOST masses found after trauma have nothing to do with the trauma!!!

· Presents as a mass or as a mammographic abnormality (calcification, dense scar)
· Dx:
· Biopsy all of them (core)
· Histology – lipid laden macrophages, scar tissue, chronic inflammatory cells
· Significance:
· Has NO malignant potential but you may have to take it out to secure the dx.
· Tx:
· Watch it and reassure the patient.
2. Radial Scar

· Typically a mammographic finding
· Just by convention, radiologists call a lesion <1cm a “radial scar” and once > 1cm a “sclerosing lesion”
· Can also produce a mass, skin dimpling
· Histologically these are a mess of cysts, ductal hyperplasia, adenosis and sclerosis.
· Significance:

· High risk of associated malignancy!
· 20% of them have a neighbouring malignancy (usually DCIS)
· Management:

· Remove all of them! End of story
3. Sclerosing Adenosis

· As the name suggests, there is adenosis (increased density of glandular tissue) and scarring
· Looks like Ca in everyway (mammographically, histologically (to the untrained eye) and clinically)
· Most common finding on core needle biopsy
· The problem is that this problem just represents one of the fibrocystic changes so if you see it on a biopsy, then you haven’t accomplished anything. (ie you missed the mass)
· Management:

· If there is a mass, then you can either biopsy again or, better yet, just excise the mass.
4. DCIS (see below)

7. Nipple Discharge
· Very common (even in non-lactating or older patients)

· Very rarely due to cancer in all comers (5% risk even in the most suspicious discharge)

· Causes

· Single duct

· Papilloma (vast majority)

· Duct ectasia (typically toothpaste like – essentially this is sebum from squamous and apocrine metaplasia within ecstatic ducts)

· Carcinoma

· Multiple Ducts

· Galactorrhea (ie milk)

· Something is telling the breast to make milk

· DDx:

· Breastfeeding

· OCP

· Hyperprolactinemia (very rare, but a serum prolactin level will resolve the question if you are concerned)

· Non-milky

· Fibrocystic change

· Medications

· Thiazides

· TCA’s

· Maxeran

· Cimetidine

· Verapamil

· Significance:

· One study of 270 patients with single duct discharge found 16 (6%) had cancer.  In every one, the fluid was bloody or positive hemoccult

· So 1/20 with single duct discharge have cancer.

· Questions to ask:

· Unilateral vs Bilateral?

· One duct or many?

· Associated Mass?

· Bloody?

· Breastfeeding?

· New Medications?

· Management:

· Single Duct – excise the duct!!  Regardless of what the fluid looks like

· This is why there is no point doing a hemoccult test – your going to excise the duct regardless.

· As above

· Mark the duct with a marker

· THEN put local in

· Then put a lacrimal probe in the duct and make a RADIAL incision from the nipple to the edge of the areola and excise the duct

· This type of incision heals VERY well

· Associated Mass

· Excise the mass (that is where the money is)

· Do an oncologic resection (ie incision overtop of the mass)

· No axillary staging because you haven’t diagnosed a cancer

· Multi Duct

· Try to make a diagnosis based on Hx, P/E, labs.

· Very rarely will you have to do anything.

8. Mastalgia
· Again very common and very benign

· Only 5% of breast cancers present with pain

· Breast pain (especially bilaterally with no associated mass is virtually always benign)

· Questions to ask:

· Mass or no mass?

· Cyclical or Non-cyclical?

· 3 basic presentations

· Pain with a mass

· Fibrocystic change

· Abscess

· Fibroadenoma

· Breast cancer

· Cyclical pain with no mass (usually dull, diffuse aching/tenderness)

· Functional (varies with menses)

· OCP/HRT (usually subsides after 3 cycles of the therapy)

· Fibrocystic change

· Noncyclical pain with no mass (often sharp and unilateral)

· Usually not from the breast

· Costochondritis

· Muscular (especially post irradiation)

· GERD

· Angina

· Pulmonary

· Fibrocystic change

· Mastitis

· Mondor’s

· Breast Ca (especially inflammatory breast cancer)

· Management:

· Careful physical exam for all of them – especially for signs of a mass or signs of inflammatory breast cancer

· Ie pale nipple, effaced nipple, peau d’orange, striae, erythma, firm/dense edematous breast tissue.

· Use it as an excuse to get a mammogram

· Pain with a  mass:

· Workup the mass as for any other mass (don’t worry about the pain)

· Biopsy it. +/- Ultrasound.

· Focus on the mass. The mass. The mass. The mass. The mass.

· Cyclical pain

· Reassurance is all that is usually necessary

· Non-cyclical pain

· Mammogram

· Breast exam

· If no mass, signs of inflammatory breast cancer or mammographic abnormality, then it is benign!

· Reassurance will cure 85% of them (or at least make them go away)

· Suggestions:

· Wear a supportive bra

· Ibuprofen 600 mg prn

· Evening primrose oil (1.5 g qd)

· Danazol – DON’T DO THIS.

· Bromocriptine – DON’T DO THIS.

· Tamoxifen – DON’T DO THIS (not allowed in Canada anyway)

· Don’t ever give them opioids!!

9. Mondor’s Disease

· Thrombophlebitis in the lateral thoracic vein or thoracoepigastric vein

· Not very common

· Does NOT produce a red hot breast.

· Present with a firm subcutaneous cord along the lateral breast with skin dimpling

· Causes:

· Most are idiopathic

· Radiation

· Trauma

· Surgery

· Problem is that you have skin dimpling which could be due to a mass.

· So – do a mammogram –

· Remember, masses found after trauma usually have nothing to do with the trauma.

· Management:

· Mammogram (and workup any problems on the mammogram)

· NSAID’s and followup

· This is a self limited problem!

Malignant Disease

· 1/7 lifetime risk for women

· 1/27 will die of breast Ca

· 10% of cases are genetic

Risk Factors

· Gender – female:male = 100:1

· Genetic predisposition (BRCA, Li-Fraumeni, Muir-Torre, Cowden, Peutz-Jeghers)

· LCIS

· DCIS

· Personal history of breast Ca (0.8% risk / year in the contralateral breast)

· Age at first childbirth >30

· Early Menarche <12 yrs

· Late Menopause > 55

· Age – risk/year = 1/200 for patients < 40 and 1/13 for patients over 60

· Any previous breast biopsy (slightly higher if fibroadenoma has been diagnosed)

· Family History

· Important factors are the number of relatives, the degree of the relatives, the age of the relatives (younger=worse), unilateral vs bilateral disease in relatives.

· Hormone therapy – risk is increased with 5+ years of therapy and returns to normal 5 years after therapy is stopped.

Risk Assessment – Gail Model

· Uses age, race, age at menarche, age at first live birth, number of previous breast biopsies, history of atypical hyperplasia, number of first degree relatives with breast Ca.

· Does NOT include – age of diagnosis for affected family members, breast ca in the paternal lineage, family hx of ovarian ca.

· Mainly just used to define groups for trials.

BRCA

· Found due to high risk of ovarian and breast ca in some families

· Also associated with colorectal, prostate and endometrial Ca

· Autosomal Dominant with nearly 100% penetrance

· The slightly variable penetrance is due actually because knockout of the remaining copy is required to make a tumor (it’s a tumor suppressor gene)

· So it’s actually aut rec in the biochemical sense but is AD in the mendelian sense.

· BRCA-1

· 17q21 mutation

· 65% risk of breast cancer in lifetime (2/3)

· 40% risk of ovarian cancer

· increased risks of colon cancer and prostate cancer

· More frequent among Ashkenazi Jews, French Canadians

· BRCA-2

· 13 mutation

· 65% risk of breast cancer in lifetime (2/3)

· 25% risk of ovarian cancer in lifetime

· increased risks of prostate, pancreatic and laryngeal cancer

· More frequent among Ashkenazi Jews, French Canadians and Icelandics

High Risk Patients

· These are patients with strong family histories, LCIS or atypical hyperplasia

· Your options are close surveillance, chemoprevention or prophylactic mastectomy

· Close Surveillance

· Monthly self exam starting at 18
· CBE q6months starting at 25
· Annual mammography starting at 25
· For BRCA patiens we offer MRI yearly 6 months out of phase with the mammograms
· The problem is that many of the cancers are actually found in between the screening exams (interval cancers)
· Also, Dr Dabbs has found that many of the cancers found this way are quite aggressive and are node +ive by the time they present.
· Chemoprevention (ie Tamoxifen)

· The only drug currently used (in the states only too) is Tamoxifen
· Raloxifen is under investigation for chemoprevention
· Raloxifen is a SERM initially planned for osteoporosis tx

· Interim analysis is that the risk of endometrial ca is wwwaaay lower with raloxifen and breast ca reduction is similar
· Tamoxifen is an estrogen antagonist
· It also has estrogen agonist activity (on the endometrium, clotting cascade)
· After 5 years of treatment it has agonist activity everywhere (it actually increases breast cancer risk after 5 years)
· Benefits

· Reduction in contralateral breast ca post breast ca treatment by by ½  !!! (it’s actually about 47%)
· So they tried it in women with no history of cancer to see what would happen……
· NSABP did a trial with 13,388 women with LCIS, moderately increased breast ca risk or age >60.
· It gave HUGE decreases in cancer rates
· ½ in the whole group
· 59% in patients with LCIS
· 86% in patients with atypical hyperplasia!!
· It only changed rates of ER+ive cancers
· There were too few patients with BRCA to make any conclusions on tamoxifen’s effect in BRCA
· Side Effects

· Endometrial Cancer (2.5x RR)
· DVT (1.7x RR)
· PE (3x RR)
· Prophylactic Mastectomy
· Reduces risk of breast cancer by > 90% (in BRCA patients too)

· That’s the benefit.

· This “benefit” is assuming that the risk reduction for development of breast cancer translates to a survival benefit (it probably does, but no one has quantified it)

Atypical Hyperplasia

1. Atypical ductal hyperplasia

· 31% of breast biopsies for suspicious calcifications have ADH

· 20% have an associated DCIS or Inv Ca

· So – ADH requires excisional biopsy!!!!!

· No axillary staging required

2. Atypical lobular hyperplasia

· Same as ADH – there is  a high risk of nearby LCIS so treat it the same

· Excisional biopsy

· No axillary staging required

Carcinoma in situ (“non-invasive” breast cancer)

1. Lobular Carcinoma in situ

· Originally treated as invasive disease (with radical mastectomy)

· Haagensen (1978) just followed a bunch of these with no resection and found that they had a 17% chance of subsequent invasive Ca which was split equally between the breasts.  So people started just observing them.

Pathology

· Terminal lobules are filled with cells that do not breach the myoepithelium

· The cells are typically low grade (fairly monomorphic with bland nuclei, relatively few mitoses)

· Do NOT express E-cadherin

· All cases are at least multifocal

· 50 – 90 % also have LCIS in contralateral breast

· This is a phenotypic manifestation of some generalized problem with the breast (we have no idea what the real problem is though)
Presentation and Diagnosis

· The vast majority are incidental findings on biopsy

· The incidence has gone up as breast biopsy rates have increased

· NO MASS

· NO MAMMOGRAPHIC FINDINGS

· NO U/S FINDINGS

· NO SYMPTOMS.

Significance
· Repeat observation study by Arpino (2004) showed a 10% risk of synchronous invasive Ca and a 0-50% risk of synchronous DCIS

· Usually around the site of the LCIS

· This has changed our thinking from 

· “this is just risk factor for breast cancer and not a premalignant lesion in and of itself”

· to….

· “this is a risk factor for breast cancer and heralds nearby premalignant lesions”

· In 2004, Fisher described a series of patients post resection for LCIS and found

· 14.4 % risk of contralateral breast cancer

· 7.8% risk of ipsilateral breast cancer

· this is better than Haagensen found so maybe taking it out reduced the risk of local recurrence/occurrence of breast ca.

· This gave ipsilateral risk of recurrence = 1.6% / year (similar to if you had DCIS or invasive breast Ca excised)

Management

· Get a mammogram if you haven’t already and biopsy anything suspicious (don’t get too focused on the LCIS – check out other masses too!)

· Surgery

· BREAST CONSERVING SURGERY - Segmental excision with the goal of negative margins 

· Do not re-excise if margins are positive in bland LCIS

· MD Anderson re-excises for margin positive pleomorphic LCIS

· Prophylactic mastectomy

· Reserved for high risk patients (ie other risk factors) and those who are very anxious and requesting it.

· NO SLNB or ALND

· Adjuvants

· Tamoxifen x 5 years

· 50%  reduction in risk of subsequent breast Ca (NSABP-P1)

· NSABP-P2 is comparing tamoxifen to raloxifen

· Offer tamoxifen but make sure patient has a handout on it and describe the s/e (^ risk DVT/PE, endometrial Ca, menopausal symptoms)

· No radiotherapy
· No chemotherapy
· Surveillance
· Biannual CBE

· Annual diagnostic mammography (bilateral of course)

2. Ductal Carcinoma in situ

· History

· Before mammography, most cases weren’t found until they were big masses (and had turned into invasive Ca)

· Incidence of DCIS diagnosis went up 10 fold with screening mammograms

· Now 1/3 or breast neoplasms are DCIS

· Epidemiology

· Women in their 50’s

· Similar to invasive breast ca

· Same risk factors as for invasive breast ca

· Incidence (prevalence really) is higher in autopsy studies than in the general population, suggesting that we can out live our DCIS

· Pathology

· Again, proliferation of malignant cells that have not breached the myoepithelial layer but fill the duct lumen

· A stage in the atypical hyperplasia ( invasive Ca spectrum

· Classification

· Solid

· Papillary – little nipples of growth (Lat. papilla = nipple)

· Micropapillary

· Cribriform (ie like a sieve – solid with lots of little holes)

· Comedo

· This is the most aggressive form, especially when there is necrosis

· The goal of classification is find those with more aggressive disease

· Comedo type with necrosis

· High nuclear grade

· Based on this Silverstein (1995) came up with the Van Nuys classification

· 1. Non-high grade DCIS with no comedo necrosis

· 4% recurrence risk

· 93% 8 year survival

· 2. Non-high grade DCIS with comedo necrosis

· 11% recurrence risk

· 84% 8 year survival

· 3. High grade DCIS

· 27% recurrence risk

· 61% 8 year survival

· Also,

· Multifocality

· Two distinct lesions at least 5mm apart but in the same quadrant

· Multicentricity

· Two distinct lesions in separate quadrants

· Probably about 1/3 of cases

· But – 96% of recurrences occur in the same quadrant as the original lesion so multicentricity may not be that clinically relevant.

· Microinvasion

· Defined as invasion through the myoepithelial layer of 1 mm or less.

· Upstages the tumor from T0 to T1mic and changes the patient to stage 1!!!

· Risk factors for microinvasion:

· Size of lesion - 2% for lesions < 2.5 cm and 30% for lesions > 2.5 cm

· Presence of comedo necrosis

· High nuclear grade

· Significance

· By definition, DCIS without mic has no metastatic potential whereas microinvasive disease does.

· Worse prognosis with microinvasive disease:

· Similar survival to T1 lesions

· 10% risk of +ive lymph nodes if there is microinvasion as opposed to 1% for pure DCIS 

· Presentation and Diagnosis of DCIS

· Mammographic abnormality (most common)

· Microcalcifications (80-90%)

· Occur as a result of tiny areas of necrosis in dysplastic tissue or as deposits within benign cystic tissue

· Benign microcalcifications are typically monomorphic, round or tea cup shaped (calcification within small cysts of fibrocystic change)

· Concerning calcifications are arranged linearly or are pleomorphic

· NB – extent of microcalcification underestimates the size of the lesion by about 2 cm!

· NB – DCIS carries a 2% risk of ca in the contralateral breast so do bilateral mammograms

· Mass

· Nipple discharge (rare though – remember <5% of breast cancers present with nipple discharge)

· Occasionally an incidental finding

· Biopsy Method
· Stereotactic or vacuum-assisted biopsy

· In Edmonton, the radiologists will usually automatically biopsy anything concerning

· Just like follicular thyroid Ca, needle and core biopsies will miss invasive Ca frequently (20% of excised specimens have invasive Ca)

· The samples are Xray’d to ensure that the microcalcifications have been removed

· Clips are usually placed at the site so that you can do a wire localization later.

· NOTA BENE!!!

· If the biopsy does not agree completely with the imaging findings or with the physical exam findings, then DO AN EXCISIONAL BIOPSY!

· Treatment of DCIS
· Step 1: Surgical – all DCIS must be removed.

· Step 2: Radiation therapy

· Step 3: ?Hormone therapy

· If there is no invasive disease then no chemo is necessary and hormone therapy is prophylactic.

· If there is invasive disease, then chemo is based on the characteristics of the lesion, see later, and hormone is a treatment to decrease recurrence and for prophylaxis.

· Mastectomy vs BCT

· BCT came about first for invasive disease, and then people asked why we would still do mastectomy for the less aggressive precursor
· No prospective trials have compared BCT and mastectomy for DCIS
· Retrospective studies (Silverstein 1992 and Boyages 1999) show that:
· Local recurrence rates are higher in BCT
· 22.5% in BCT with no radiation
· 9% in BCT with radiation
· 1.4% for mastectomy
· Survival is not affected
· Numbers to quote:

· Local recurrence rates:
· BCT with radiation – 5-10%
· Mastectomy – 2%

· Survival at 7 years

· No difference (metastatic disease is the problem)

· Positive Margins:

· Re-excise unless it is the deep margin.

· Radiation for DCIS

· 3 prospective trials have looked at radiation for all comers with DCIS
· NSABP-B17
· BCT vs BCT + radiation (12 year followup)
· 15% vs 9% ipsilateral recurrence risk
· No change in 12 year survival (86% for both)
· 60% of deaths were non breast ca related
· 3 % of deaths were due to breast Ca in each group
· European (EORTC) 10853
· BCT vs BCT + radiation (5 year followup)
· 9% vs 6% ipsilateral recurrence risk
· lower #’s due to shorter followup
· UK (2003)
· BCT vs BCT + radiation (5 year followup)
· 7% vs 3% ipsilateral recurrence risk
· So – Number to quote

· 50% reduction in risk of local recurrence
· Work then began to find a subgroup that wouldn’t need radiation (eg lower grade tumors)

· This is where Silverstein came up with the USC Van Nuys Prognostic Index (USC/VNPI)

· Based on 1996 study that showed 33% local recurrence after BCT alone in patients patients with high grade or comedo DCIS and 2% in patients with low grade, non-comedo disease

· So….could we just resect those patients with low grade disease?

· USC/VNPI scoring system

· Scores of 1-3 given to each of 4 categories (3=worse)

· Size of tumor

· <16mm, 16-40 mm, >40 mm

· Margin

· >10 mm, 1-10 mm, < 1mm

· Pathology

· Non high grade with no necrosis

· Non high grade with necrosis

· High grade

· Age of patient

· < 40, 40-60, > 60

· gives a summation score of 4-12

· Van Nuys score and risk (based on 12 year followup)

	Score
	Risk of recurrence

	
	w/ RT
	No RT

	4 - 6
	2%
	3%

	7 - 9
	22%
	39%

	10 - 12
	52%
	100%


· Summary – 50% reduction in risk for patients with higher grade disease

· Neglible benefit in patients with low grade disease – so good excision with low grade disease probably does not need radiation.

· Now a few studies are going that are checking the utility of excision alone for VNPI 4-6 tumors vs excision + RT (+/- tamoxifen)

· Side effects of RT (5 week treatment regimen)

· Skin – Variable – from slight erythema to blistering and desquamation
· Lung – best case scenario lung can tolerate ~20 cGy
· Patients with lung disease cannot tolerate it.
· Muscle – decreased elasticity of pec muscle - ^ likelihood of recurrent strains in future
· Bone - ^’d risk of #’s in the affected ribs.
· Heart – usually not affected but can be a concern
· Contraindications to RT:

· Previous RT to region
· Lung disease
· Inability to lie still
· Inability to show up for 6 weeks straight due to social problems
· Based on all this, studies are currently exploring local breast irradiation in 5 fractions over 5 days just to the wound bed
· Results are pending.
· Hormone Therapy in DCIS

· 2 studies have evaluated Tamoxifen in DCIS
· NSABP B24

· BCT + radiation vs BCT + radiation + tamoxifen x 5 years.
· Endpoint: Risk of breast ca at 7 years (either side)
· 17% vs 10% with tamoxifen
· No change in survival (survival is too high to show a difference – less than 1% of patients with DCIS die of it)
· No benefit in subgroup with ER –ive tumors.

· So – benefit in ER +ive tumors is a nearly 50% reduction breast cancer events (either ipsilateral or contralateral)
· However, significant side effects mean that you have to make the decision on an individual basis
· S/E of tamoxifen
· ^ risk of endometrial Ca – patients need yearly pelvic exam!
· ^ risk of DVT/PE
· Axillary Node staging in DCIS
· By definition DCIS should not be able to affect the lymph nodes
· But – increased risk of missed invasive disease in large (>4 cm) or high grade tumors.
· Remember there is a 20% risk of invasive disease in all comers with biopsy proven DCIS!
· Risk of +ive lymph node is about 10% in high grade or large tumors
· Risk of +ive lymph node is about 2% in low risk tumors.
· Good rule of thumb for deciding who should get SLNB
· Patients who are getting mastectomy for DCIS
· Patients who are candidates for immediate breast reconstruction (many plastics guys demand a preop SLNB before the resection and reconstruction)
· Palpable lesions
· Pathological grade 2 or 3 lesions (high grade or comedo type)
· Surveillance in DCIS

· Recall: a previous diagnosis of DCIS confers a 5x RR of future Ca
· Protocol:
· Mammogram 6 months post dx and yearly
· CBE q6 months x 5 years then yearly
· Treatment of Recurrences

· ½ of recurrences are invasive
· management depends on the initial tx:
· Previous BCT with no RT – re-excise and do RT
· Previous BCT with RT – mastectomy
· + hormone tx if no previous hormone tx, suitable risk factors and ER+ive.
· Very close surveillance after recurrence
Invasive Carcinoma

Types of invasive carcinoma

· Ductal Carcinoma (75%)

· Lobular Carcinoma (10%)

· Medullary Carcinoma (5%) – pure medullary has a favourable prognosis

· Tubular Carcinoma (2%) – BEST prognosis of all

· Mucinous (Colloid) Carcinoma (3%) – favourable prognosis

· Presentation and Diagnosis

· Mass
· Radiographic findings
· Biopsy – as above – core needle is best
· Can do excisional biopsy
· Use curvilinear incsions
· Use radial incisions only in the far medial and lateral portions.
· Make the incision over top of the abnormality so that you can remove it with re-excision and so you don’t have to screw up a bunch of tissue to get to the lesion.
· Always take an xray of the specimen when it is wire localized to check for the calcifications/abnormality.
· Workup after diagnosis of Invasive Carcinoma

· Evaluate for lymph nodes and mets
· History and PHYSICAL EXAM!!!!!!!!!!!!!!!!!!
· CXR
· Liver enzymes (pretty useless though – most metastatic deposits will not cause a change in liver enzymes)
· Bone Scan
· Only 2% of asymptomatic patients with stage I or II disease will have a positive bone scan
· 25% of patients with stage III disease have a positive bone scan!!
· So reserve bone scans for patients with stage III disease (N2 (4+ nodes) or T3 (>5cm) tumors)
· U/S - At MDACC it is used routinely to screen the axilla
· If no clinical and no U/S nodes then they do SLNB
· They FNA suspicious nodes on U/S
· Treatment of Invasive Carcinoma

· Depends on preop assessment of stage of disease, not histologic type.

· Early stage disease (tumors <5 cm, < 4+ive nodes, no fixed or matted nodes), ie stage I and II

· Step 1: Surgical

· Step 2: chemo

· Step 3: RT

· Step 4: Hormonal therapy +/- Herceptin

· Step 1: Surgery - BCT vs Mastectomy

· 7 trials have prospectively compared BCT and mastectomy
· The two most important were on T1 tumors and compared BCT + ALND + RT to radical mastectomy
· No difference survival or local recurrence for T1 lesions!
· NSABP B6 tried the almost the same thing for bigger tumors (up to 4 cm) and with up to 4 nodes
· Found no difference in survival or local recurrence as long as radiation was used with BCT

· Summary 
· NO difference in local recurrence rates or survival between BCT + RT and mastectomy for early stage disease
· Step 2: Chemotherapy

· Based on 
· patient factors (age, performance status)
· tumor factors (size, grade, nodes, extracapsular nodal disease, HER-2 status)
· the Alberta cancerboard website has an excellent table outlining the decision process.

· Later Stage Disease (tumors > 5 cm (T3), > 4 nodes (N2+), T4 tumors ) ie stage III

· Constitutes about 10-20% breast cancers.
· 75% have clinically +ive axillary nodes!
· Local treatments all SUCK.
· Halstead radical mastectomy alone = 50% local failure and 0% 5 year survival
· Local radiation only = worse.
· Surgery + irradiation = better than 50% local recurrence rate but survival still near 0% at 5 years.
· Metastatic disease is the problem.
· Chemotherapy has helped a bit
· Chemotherapy is given prior to radiation to get the mets first (recall: they are the problem)
· Adjuvant hormonal tx and Herceptin are used in ER+ and HER-2 neu patients.
· Inflammatory Breast Cancer

· Staged as T4d – the highest level of T stage.
· Very aggressive local disease, very high probability of mets.
· Uncommon
· Pathology:
· Definition is: Tumor cells within dermal lymphatics
· Usually all of the lymphatic channels are plugged with tumor
· Causes lymphedema, inflammation, mastitis.
· Diagnosis:
· Looks very much like run of the mill mastitis (it is mastitis)
· Dense, full, edematous, erythematous breast
· Striae
· Nipple often looks retracted (not really retracted, but the edema makes it look so)
· Areola often more pale than the other side

· Peau d’orange because the edematous breast swells out around the attachment points of Cooper’s ligaments (it is NOT due to traction on Cooper’s ligaments)

· Treatment:

· Multimodality

· Recall: the further along the staging spectrum for disease, the more important systemic disease becomes

· Step 1: Chemo sandwiched around surgery

· Step 2: Mastectomy and ALND (no SLNB)
· Step 3: Chemo post op
· Sterp 4: RT post chemo
· Natural History
· Was uniformly fatal when surgery and RT were the treatment (again, yes you can treat the local disease, but that’s not what’s going to kill them).
· Paget’s disease
· Refers to erythema and eczematous change (scaling and flaking) of the nipple
· It progresses outward and off the edge of the areola with time.
· It is NOT a type of cancer, it is a symptom
· 97% have an underlying malignancy
· Pathology:
· The Paget’s Cell
· Large, pale staining cell mixed in amongst the normal keratinocytes
· These are adenocarcinoma cells in the epithelium of the nipple/areola
·  The prevailing theory is that these are satellites from underlying ductal malignancies in the breast
· based on immunohistochemical staining and the fact that the vast majority of patients with Paget’s have a malignancy in the breast somewhere.
· Presentation and Diagnosis:

· Usually a few month history of the rash
· Often it improved a little with topical therapy, but wouldn’t go away
· 50% have an underlying mass, 20% have a mammographic abnormality

· Biopsy: punch or wedge biopsy of the skin.
· Get a bilateral mammogram

· These are often high grade malignancies with Her-2 overexpression and ER/PR –ive.
· Treatment:
· Since there aren’t very many cases, there is not much to tell you exactly what surgery to do.
· Paget’s with a mass:
· The mass is the problem, but you should get rid of the nipple and areola disease too.
· BCT + radiation vs Mastectomy
· No trials to tell them apart.
· I suspect that BCT + RT, including nipple-areola excision is ok
· Axilla – same as for other Ca – SLNB at least.
· Paget’s with no mass
· The problem here is “where is the underlying disease”
· Some small studies report just removing the nipple/areola +/- RT with good results (followed by salvage operations for recurrence/growth of the underlying malignancy
· Other possibility is to do a simple mastectomy.
· With no mass, SLNB is probably not necessary
· Talk to Dr Dabbs about this
· Sarcoma of the Breast

· Treat like any other sarcoma
· Metastatic workup (hematogenous spread sites)
· Wide excision (mastectomy) with no ALND
· RT
· Axillary Staging in Invasive Breast Cancer
· 2 options:
· ALND
· SLNB
· ALND
· Still the gold standard for staging the axilla
· USE:
· Clinically suspicious axillary nodes
· FNA dx of disease in the axilla
· Post +ive SLNB
· When SLNB contraindicated
· Previous augmentation with extra pectoral implant
· Previous axillary surgery/trauma
· Pregnant or lactating pt.
· Goals:
· Prognostic information
· Staging to guide treatment (part of the Van Nuys Prognostic Index used to guide chemo decisions)
· Therapeutic
· NSABP B4 compared ALND to no ALND and found 1% risk of axillary disease post ALND compared with 18% risk if no ALND had been done
· Again, no change in survival though (as long as the axillary disease is removed when it shows up)
· Procedure:
· Remove Level I and II nodes.
· Remove level III nodes only if they are palpable
· 1% risk of disease in level III nodes
· huge increase in risk of lymphedema with level III dissection
· Save thoracodorsal, long thoracic, medial pectoral nerves
· You might have to sacrifice the intercostobrachial nerves (so warn patient of numbness to medial arm)
· Risks/complications:
· Seroma
· Drain should be left in the axilla for 5 days
· Take it out at 5 days regardless of how much fluid is coming out because infection rates spike after 5 days.
· “Frozen shoulder”
· interestingly patients with no seroma formation have  higher risk of decreased shoulder ROM post op
· they probably just don’t have a seroma because they didn’t do anything with their shoulder
· WAY higher risk, without early mobilization and PT involvement
· Lymphedema:
· 5-10% risk
· no treatment available, but make sure to tell patient that they need prompt aggressive treatment of infections of that limb
· Puts patient at a 50X RR of angiosarcoma of the limb (Stewart-Treves syndrome) (even though the risk is still very small)
· Intercostobrachial injury
· Numbness of arm
· Can cause a neuroma which is a huge pain in the ass, so it is worthwhile trying to preserve these
· Thoracodorsal nerve injury
· Causes weakness of Lat dorsi m. but not much functional consequence
· Long thoracic nerve injury
· THIS IS THE BIG ONE
· Winged scapula makes both a cosmetic and functional abnormality.
· SLNB
· Goal is to avoid ALND and the associated risks in patients with no nodal disease
· > 95% of axillary disease is demonstrable in the SLN
· Contraindications:
· Any procedure that potentially alters lymphatic drainage to axilla
· Subglandular implants
· Axillary incision for implant placement
· Recent reduction mammoplasty (within last 10 years)
· Allergy to sulfur colloid (radiocolloid is sulfur based) or to blue dye (ask about cosmetics)
· Pregnancy
· Radioactive tracer is probably safe
· Blue dye is NOT safe!
· Just don’t do SLNB in pregnant patients
· Inflammatory breast cancer
· Clinical exam or biopsy suggesting disease in the axilla already
· Preop chemo
· If you are planning preop chemo and an SLNB, then do the biopsy first, then chemo, then excision of primary!!!
· Chemo can decrease detection rates into the 80% range
· Procedure:
· Radiocolloid + blue dye is most common still
· Radiocolloid is given by Nuc Med the morning of the surgery – subareolar is ok
· Often a lymphoscintogram is taken just to make sure that there is tracer in the axilla
· If the only tracer is in the internal mammary nodes then some people go ahead and remove them between the ribs – this wouldn’t change treatment anyway so most people don’t do it.
· I think a hot node has 10x the background reading on the gamma probe
· Blue dye is given just after GA induction and prep
· Use either peritumoral or subareolar injection
· Tailor the amount of dye to the size of the breast and the location of the injection
· 3 cc’s in axillary tail and up to 7cc’s in medial part of a big breast
· wait 7 minutes post injection for the dye to get to the axilla
· ALWAYS!!! Palpate the axilla carefully for suspicious nodes
· Remember – infiltrated nodes may not pick up colloid!
· Risks and complications:
· Allergy to dye or colloid
· 0.1% but cases of anaphylaxis do occur
· Seroma
· Don’t use drains in this procedure but you may have to aspirate symptomatic seromas
· Blue skin, urine and stool
· Warn the patient about these!!!
· MI in the aneasthetist
· Blue dye absorbs red light so after you give it, and you are out scrubbing you’ll see the aneasthetist freak out because the sat probe is reading 11%.
· Breast Reconstruction

· There is a lot on this in Mastery
· These are taken from MD Anderson
· Immediate Breast Reconstruction

· For mastectomy patients with low likelihood of radiation treatment (prophylactic mastectomy is perfect for it)
· Does delay chemo a bit, but it appears to be insignifcant
· Get in touch with plastics early on – they often require a preop SLNB in everyone before consideration of immediate reconstruction
· Patients CAN get RT after reconstruction but it increases wound complication rates.
· Adjuvant Therapy in Invasive Breast Cancer
· Consists of RT , chemo and hormonal therapy

· Print off the Alberta guidelines at www.albertabreast.com
· RT, chemo and hormone guidelines are there

· Basics

· RT

· For all BCT with malignant disease (DCIS, Inv ca)

· For mastectomy with tumors > 5 cm, skin or chest wall involvement

· For axilla if positive nodes (>2mm metastatic deposit)

· Chemo

· None for low risk disease 

· ie - T1, no negative risk factors such as high grade, lymphovasc invasion, Her2 +ive, ER/PR –ive, young patient)

· No lymph nodes

· They pretty much throw the book at everyone else as long as they can tolerate the chemo

· Neo-adjuvant Chemo

· Used for locally advanced disease (stage III)
· Stage IIIa = operable tumor
· Goal of chemo is to downsize for BCT
· Stage IIIb = initially inoperable
· Goal of neo chemo is to make it resectable
· Inflammatory breast cancer
· Goal is to decrease recurrence risk because of the high likelihood of systemic disease.
· Hormonal tx
· Tamoxifen
· Everyone who has an ER +ive tumor gets tamoxifen if they can tolerate it
· 5 year course of daily tamoxifen
· Herceptin
· Monoclonal antibody to HER2/neu oncogene
· Only useful for patients with HER2 overexpressing tumors
· Currently only being used in trials and as an add on to chemotherapy regimes (both adjuvant and neoadjuvant)
· Cardotoxic as all get out so they have to be assessed first and then watched closely
· Surgery after Neo Adjuvant Therapy
· Some tumors respond “completely” so that they can’t be found by mammography or clinically after tx
· You must mark the tumor with at least a clip before therapy
· If you’re likely going to have to do a mastectomy anyway, then neo-adjuvant treatment is probably not of much use and may even prevent further evaluation of the tumor (receptor, HER2 and nodal status)
· Talk to Dr Dabbs about the implications for surgical planning
· Followup after breast Ca tx

· Mammogram at 6 months post mastectomy
· CBE, hx and physical exam q6 months
· Mammogram yearly
· Treatment of local recurrence

· Very different diseases depending on the initial surgery
· After BCT
· 5-10% risk of recurrence
· less than 10% have metastatic disease with recurrence
· more than half can be cured with excision of the recurrence and f/u with the CCI
· Treatment:
· Complete restaging

· mastectomy
· After mastectomy
· Chest wall recurrence is much worse
· 2/3 have distant disease at time of recurrence and median survival is only 2-3 years.
· Breast Cancer and Pregnancy

· 1/5000 pregnancies
· Often delayed diagnosis because of 
· denser, firm breasts, 
· low index of suspicion (younger patients)
· mammograms not as sensitive
· tumors are often larger at diagnosis but stage for stage survival is the same!!!!
· Presentation and Diagnosis:
· Presentation is with a mass
· Have a very low threshold to biopsy masses in pregnancy
· Biopsy Method:
· Either FNA, core or excision
· Do not do incisonal biopsies because they get milk fistulas
· Treatment:
· Overall, the approach is identical to that of non-pregnant patients BUT a couple of problems arise……

· RT is contraindicated in pregnancy so you can only do BCT in the later part of the 3rd trimester to avoid delaying RT
· You can delay surgery up to 4 weeks at the end of pregnancy (according to MD Anderson) to allow for delivery
· Chemotherapy can be given during the 2nd and 3rd trimesters!!!  But not during the first!
· You cannot do breast reconstruction during pregnancy or lactation because there is no way to ensure symmetry
· There is NO benefit to therapeutic abortion in the hopes of decreasing hormonal stimulation of the cancer

· Cystosarcoma Phyllodes

· “Phyllo” = leaf (like phyllo pastry)

· “cystosarcoma” because these are non-epithelial neoplasms that often have lots of little cysts lined with NORMAL epithelium

· Fibroepithelial neoplasm that looks just like a fibroadenoma but occurs in older patients
· Along with fibroadenoma is the most common non-epithelial neoplasm
· Presentation and Diagnosis:
· Mass
· Mammographic abnormality (usually an architectural abnormality)
· Women 35-55
· Pathology
· This is a very heterogenous group of tumors
· 60% are benign, 25% are malignant and 15% are indetermiate
· the risk of metastases is 20% for malignant lesions and 5% for “benign” lesions
· so this thing IS a malignant tumor!
· Tumors are usually 4-5 cm across
· They spread hematogenously when they metastasize
· Treatment
· Excision with a 1 cm margin 
· Do NOT enucleate – they WILL come back
· NO axillary staging required (they don’t go to lymph nodes anyway)
· Prognosis
· Local recurrence rate is ~10% for benign tumors and 25% for malignant tumors
· Recurrences can be more aggressive than the primary
· Treatment of recurrence

· Mastectomy.
· There is no effective chemotherapy, radiation therapy or hormonal treatment for recurrent or metastatic disease!
