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TYPE OF SAMPLE

1- Nipple secretions : breast pump suction or direct squeezing onto a slide
  

2- Exudate from ulcer or scrape

3- Wound wash

4- Ductal lavage by instilling saline for high risk patient with no mass and negative mammography  may be  performed under ductoscopy with a micro-endoscope)

HOW TO TAKE A SAMPLE

1. Nipple secretions

a) Spontaneous

· Wipe nipple and areola to avoid contamination with squamous cells

· Discard first few drops since they contain dead or degenerated cells

· Put 1 drop directly on slide and wipe across

· Immediately immerse slide in fixative

· 4-6 slides recommended

b) Breast pump/ ductal lavage maybe used if secretions are minimal or non spontaneous

2. Exudates: Scrape ulcer with a saline soaked cotton bud then spread on slide & fix 
FIXATION


Immediate fixation in 95% ethanol. Air drying in these samples is extremely rapid even if fluid is bloody or serous

STAINING

· PAP: spread a minimum of 2 slides and use last drops since they are the most valuable (contain most of the viable cells). 

· Giemsa (air dried )

· HE

· Special stains: PAS   
+ve foam cells------------ -ve histiocytes

  Fat stain
+ve foam cells------------ +/- histiocytes

NIPPLE DISORDERS

A) GROSS ABNORMALITIES      

 Nipple inversion: commonly with duct ectasia (DE) but cancer has to be excluded

Crusting of nipple: due to DE

Soreness & excoriation: Eczema /Paget’s disease & in athletes due to friction

Accessory/ Extra nipple

Areolar cyst: due to a blocked skin gland lies at edge of areola & removed by excision

Peri-areolar or mammary fistula: inflammatory & managed with antibiotics
B)  NIPPLE DISCHARGE
Hormonal extrammamary disorders
Inflammatory: Acute subacute, chronic mastitis

Fat necrosis & duct ectasia

Fibrocystic changes, duct hyperplasia with  papillomatosis

Benign neoplasm: Papilloma- fibroadenoma

Malignant: DCIS & carcinoma
         ITEMS TO BE TAKEN INTO CONSIDERATION

1. Complete clinical data: age – complaint & its duration ( long duration = benign) - any recent history of medications-amenorrhea-spontaniety of discharge

2. Breast examination for: 

· Mass: fibrocystic disease – fibroadenoma-  duct papillomas – carcinoma – abscess – galactocoele

· Pain : cystic mastopathy -mastitis

· Bilaterality: cystic mastopathy

· One opening: duct papilloma     Multiple: others

· Skin: peau d’orange or inflammation

· Axilla for lymph nodes

NB

If discharge is too dark wipe with cotton to determine if sanguinous

3. Complete gross description of the discharge

· Bloody: duct papilloma / carcinoma  sometimes chronic mastitis

· Serous pink: always neoplastic rarely during pregnancy or chemotherapy

· Serous: Colustrum (physiologic) – cyst contents – hormonal imbalance/galactorrhea
· Milk: Physiologic if lactating or at puberty – galactocoele - hormonal imbalance/galactorrhea

· Pus:  abscess( may be associated with carcinoma)Acute/ subacute mastitis 
· Necrotic material: carcinoma

· Comedo discharge(inspissiated cheesy material) usually rich in metaplastic squamous cells: recurrent subareolar abscess- duct ectasia

· Green or brown: retained cyst contents / cystic mastopathy

NB: THE RISK OF CANCER IS HIGH IN:  Sanguinous, Unilateral  discharge particularly from one opening & especially if associated with a mass or the woman is above 40 years

NORMAL SMEAR
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GROSS

1- Milky: new born (witches milk) & premature telarche 
 – pregnancy/lactation can remain up to 1 year after stopping of breast feeding-rarely at puberty or during the menses & premenopausal women who have had many children also women smokers may have ND
2- Serous: colustrum 

3-Serosanguinous: during pregnancy (in non pregnant,  is considered neoplastic)

MICROSCOPIC Cell types

1. NON SECRETORY DUCT CELLS

Large numbers are present in pregnancy & lactation
Exfoliation: in tight clusters (80%)

Cytoplasm: 9-12u cuboidal with little cytoplasm pink(HE) or blue (PAP)


       Cell cytoplasm moulds but not nuclei

Nucleus:     7u round – oval may be triangular

Fine uniform /condensed chromatin NO nucleoli or small single nucleolus


       High N/C ratio

2. SECRETORY DUCT CELLS (foam cells)

Large numbers are present in pregnancy & lactation

They are identical to histiocytes but do not phagocytose

Exfoliation: mostly single or in loose clusters

Cytoplasm: 30-50u with abundant foamy pink cytoplasm or blue or green


       Cell boundaries are well defined
Nucleus:    variable in size, pyknotic usually single but may be multinucleated 

       in pregnancy

       round – oval may be eccentric


       Fine regular chromatin +/-  small nucleoli


       Low N/C ratio

NB:  the irregularity of nuclear membrane is a false degenerative appearance if it is associated with nuclei of indefinable chromatin texture
3. HISTIOCYTES

Exfoliation: mostly single or in loose clusters

Cytoplasm: same as secretory duct cells, unless with phagocytosed material


       Cell boundaries are ILL defined 
Nucleus: variable in size, bean shaped usually single 

    Round – oval may be eccentric


    Fine regular chromatin +/- small nucleoli

4. INFLAMMATORY CELLS

· PNLs:  increase just after delivery

· Lymphocytes: :  increase just after delivery(when present screen carefully for malignancy)

5. SQUAMOUS CELLS

Are mostly aneucleated squames from major lactiferous ducts, surface skin of areola or nipple or as a contaminant from fingers

ABNORMAL SMEARS

ABNORMAL ND: Is defined as the secretory production of fluids other than milk & is due to a pathologic process in the breast
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NIPPLE DISCHARGE THAT MAY CAUSE CONCERN


1-  Bloody or watery or serous particularly if with a red, pink or brown colour

2-  Sticky and clear or brown black 

3-  Appears spontaneously without squeezing

4-  Persistent

5-  Unilateral

6- Patient > 50 yrs

7- +/- unilat lump or +ve mammography

Non neoplastic & benign neoplastic smears

DISORDERS: 

1) Physiologic ( pregnancy & lactation) - Endocrine disturbances ( pituitary adenoma) - oral contraceptive   & other medications (some antihypertensive & some tranquilizers)– Chiari Frommel syndrome – Del Castillo syndrome

NB: galactorrhea is milky, serous or yellow green fluid not related to pregnancy or lactation

2) Acute & subacute mastitis
3) Chronic   mastitis & Fibrocystic disease:

· Duct dilatation & stasis ( duct ectasia & periductal mastitis)

· Retention cyst ( fibrocystic disease)

4) Benign papillary hyperplasia,  duct papilloma and fibroadenoma
5) Fat necrosis (rare)


GROSS

1) Milk( endocrine disturbances): cloudy, white or almost clear, thin & non sticky

2) Purulent: Acute & subacute mastitis

3) Green, brown: retained cyst contents, fibrocystic  
4) Sanguinous/ serosanguinous: duct papillomatosis – chronic mastitis

5) Serous: rest 90% : NB cytology is not sensitive for diagnosing neoplasia in these smears unless guiac test is +ve for occult blood

NB: Pink watery discharge always consider neoplastic

MICROSCOPIC

CELL TYPES

1. Foam cells

2. Duct cells

3. Apocrine metaplastic cells: 

Pattern: clusters / sheets

Cytoplasm: large amounts of deep pink cytoplasm +/- brown granules of 

                glycogen

Nucleus: loose chromatin and prominent nucleolus/ dense irregular nuclei

              Multinucleation is common

4. Inflammatory cells

5. Giant cells

6. Fat containing cells


DISEASE PATTERNS

A) Physiologic : Normal Milk or clear, mostly lipoproteinacious with few cells

a. Lipoproteinacious background  with no RBC / inflammation
b. Few   Foam cells (FC) + few cohesive small groups of duct cells  ( may be acellular)
B) Galactorrhea It is over production of milk not related to pregnancy or lactation caused  by 
i. Hyperprolactinemia due to pituitary adenoma

ii. some steroids / contraceptive pills

iii. drugs inhibiting dopamine

iv. post thoracotomy syndrome

v. chronic breast stimulation

vi. others: hypothyroidism - CRF

             Gross:  Normal Milk or clear but may be yellow or green


  Microscopic
· Lipoproteinacious background  with no RBC / inflammation
· many   Foam cells (FC) + duct cells with or without Giant cells 

2. Acute & subacute mastitis: purulent
· Debris + Bacteria + RBCs

· Acute= PNLs > mononuclears
Sub acute: mononuclears> PNLs

3. Chronic mastitis& fibrocystic disease: Serous- sanguinous- cheesy – green sticky
· Debris & inspissiated material + RBCs

· Acute + chronic inflammatory cells

· Foam cells + duct cells + Apocrine cells

Plasma cell mastitis & duct ectasia: Cheesy with many lymphoplasmacytic cells

Fat necrosis: Giant cells + cholesterol crystals + many fat globules in background

4. Papillary duct hyperplasia & duct papilloma :papillae of ductal cells forming  well defined cohesive groups with nuclear moulding and small prominent nucleolus IN Not more than 10% of cells (if more recommend biopsy)

Malignant smears
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NEOPLASMS DIAGNOSED IN NIPPLE DISCHARGE

1. Duct carcinoma: DCIS-Papillary – Medullary – Comedo – Apocrine - Colloid

2. Paget’s disease

3. Squamous cell carcinoma

Cancer patients generally present with: 

A) Spontaneous rather than provoked discharge

B) Unilateral & from 1 duct

C) Grossly bloody

D) May be associated with a breast mass or occurs in female over 40 years 

FEATURES
1. Increased cellularity, 

2. Loose clusters / papillae with cells dropping out of the cluster giving an irregular border instead of a well defined one ( loss of cohesion)

3. Neoplastic cytomorphology:

· Cell &  nuclear moulding

· Large prominent nucleoli 

· Apple bite appearance due to irregularity in nuclear membrane

· Hyperchromasia or excess palour & jagged chromatin

4. Tumour diathesis(necrosis & or calcifications) & a single cell population
GROSS: Serous – Sanguinous - Serosanguinous

MICROSCOPIC

	
	WELL DIFFERENTIATED
	POORLY DIFFERENTIATED

	Cellularity
	++
	+++/ scanty

	Pattern
	Small clusters with loss of cohesion

Papillae 

Acini
	Small & large clusters with loss of cohesion

	Cells
	Single small - medium cell population difficult to diagnose

Cells are minimally pleomorphic

Prominent nucleoli are not a feature
	Large cell population with ill defined boundaries

Cells are markedly pleomorphic

Prominent nucleoli are a feature


DIFFERENTIAL DIAGNOSIS

	
	Benign
	Malignant

	Background
	Clean or dirty if inflammatory with sepsis
	Dirty (tumour diathesis)

	Pattern
	Pleomorphic cell population

Hypocellular 

few clusters mostly tight
	Monomorphic (duct cells)

Hypercellular

Many discohesive clusters

	Gross
	All types
	Serous-serosanguinous-sanguinous

	Cells
	No pleomorphism

No cell or nuclear moulding

No nucleoli

Fine chromatin

Many cell types
	Pleomorphism

Cell & nuclear moulding

Nucleoli

Coarse/ variable chromatin

1 cell type


	
	Benign papilloma

Young patient
	  Carcinoma

Old patient

	Background
	Clean  
	Dirty (tumour diathesis)

	Pattern
	Hypocellular 

Clusters mostly tight
	 Hypercellular

Many discohesive clusters


	Acute Mastitis
	Fibrocystic disease
	Early fat necrosis

	Inflammatory  
	 Inflammatory & lipoproteinacious 
	Fat droplets & Inflammatory

	 PNLs

Histiocytes

Duct cells
	PNLs

Histiocytes

Duct cells

Foam cells 

Apocrine cells 
	PNLs

Histiocytes 

Giant cells some lymphocytes( increase as the disease progresses) & fat globules 


	Benign
	Malignant

	Hormonal
	A/C. Mastitis
	Fibrocystic
	Papilloma
	

	Foam & duct cells +/- giant cells
	PNLs (Pus)+/- lymphocytes   histiocytes

RBCs


	PNLs-lympho

Histiocytes

Many foam cells

Apocrine met
	Many duct cells

Cohesive clusters
	Many duct cells

Discohesive 

Tumour diathesis

	Milky/serous
	Pus/sanguinous
	Serous

Serosanguinous

Green

cheesy
	Serous

Serosanguinous

Sanguinous
	Serous

Serosanguinous

Sanguinous


DIAGNOSIS & MANAGEMENT

BILATERAL






UNILATERAL


NON Sanguinous

Sanguinous
-ve occult blood

/ +ve occult blood

Reassure patient     

Send for cytology 

Send for cytology
Check prolactin & TSH

	COLOUR & NATURE
	DIAGNOSIS
	MANAGEMENT

	Straw/transparent & sticky (transudate)
	Duct papilloma
	Duct resection

	Grossly sanguinous
	1/3- Duct carcinoma

1/3-bleeding papillomata

1/3-Fibrocystic with active  duct component(pl mastitis- duct ectasia- intraduct hyperplasia- papillomatosis
	Surgical evaluation & treatment

	Grossly not sanguinous but + guiac test (occult blood)
	Papilloma

Papillomatosis

Hyperplasia

Plasma cell mastitis
	All 3 show ductal cell clusters & need surgery

Proteinaceous debris & inflammatory cells follow up and repeat after 6 months. If causing discomfort then surgical excision

	Comedo discharge
	A) rich in squamous cells : Reccurrent subareolar abscess

B) Proteinacious debris: duct ectasia
	A) Incision and drainage

B) excision if causing discomfort


NB: All proliferative lesions i.e. papilloma/ papillomatosis require surgical excision whereas  hormonal & inflammatory conditions can be medically managed first then surgery if required

     The smaller the cell & nucleus the more you should favor a benign diagnosis thus smallest is Papillomatosis with a slightly larger cell and nucleus in benign ductal papilloma , the largest in size is duct adenocarcinom
Management

Nipple discharge that has no hormonal involvement is duct EXCISION

INTERPRETATION COMMENT & DIAGNOSIS

· Unsatisfactory
Insufficient epithelial cells 
· Benign 
A) Physiologic secretions or Galactorrhea

B) Inflammatory: Acute – subacute- chronic mastitis

C) Epithelial proliferative lesion with NO ATYPIA
Hypercellular smears with no malignant features  

(Many ductal epithelial cells none of which are malignant)

Papillary structures: ask for excision to differentiate between duct papilloma and intraduct hyperplasia with papillomatosis

Fibrocystic disease can be diagnosed if combinations of the following cells are found: foam cells-apocrine cells- duct cells-RBCs-Inflammatory cells

RECOMMENDATIONS: Follow up

· Atypical proliferative epithelial cell lesion

A) Mild atypia 

B) Marked atypia  Hypercellular smears with 3D structures and cell atypia, but with no tumor diathesis  with 1 / 2 features of neoplasia  RECOMMENDATIONS: excision biopsy

Lesions in this category: Intraduct papilloma – Insitu duct carcinoma – atypical duct hyperplasia

· Suspicious 
3 features of malignancy but not all 4 are present. This is generally reported when dealing with well differentiated tumours since they lack the typical malignant cytomorphologic features but are generally hypercellular. 
RECOMMENDATIONS: Biopsy/ should suggest frozen section 

NB: 

· When size of nuclei are double the size of an RBC consider SUSPICIOUS

· Increased cellularity and older age group patient consider suspicious

· Malignant
Only when there is no doubt and all 4 features of malignancy are present: 1- Hypercellularity 2-discohesive clusters 3– neoplastic cell features- 4- single cell population & dirty smear

RECOMMENDATIONS: Surgery
NB Type and grade of carcinoma may be stated in a cytology report

Lymphocytes when present must be commented upon
THINGS TO REMEMBER

ND is commonly benign in origin
Pregnancy, a variety of medical conditions & medication can cause galactorrhea

Bilateral ND is almost always due to endocrinal problems

Discharge characters associated with high risk of underlying malignancy are: Unilateral-One duct-breast mass & bloody

 Bilateral multi duct secretion –ve Guiac is not malignant regardless of colour (milky-brown-green-blue-clear)
Cytology is unnecessary on nipple discharge that is not grossly bloody or guiac +ve

A sticky straw coloured transparent discharge is characteristic of intraductal papilloma (Guiac +ve)

Cytology is useful in differentiating proliferative from inflammatory lesions in patients with Occult blood in discharge. Proliferative=surgery & Inflammatory = medical 
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