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PAP II


CELLS ENCOUNTERED IN PAP SMEARS

A) ECTO & ENDOCERVICAL CELLS

1- SUPERFICIAL SQUAMOUS CELLS

These cells arise from the topmost layer of the epithelium. They are the commonest cells in:

1- Preovulatory smears 
2- Patients on estrogens

3- Patients with functioning ovarian tumours
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NORMAL APPEARANCE: Cells are characterized by:
· Largest cells in the smear 40-60U

· Nucleus: 
Round –oval 

Pyknotic with clumped chromatin 5-7U<RBC

No nucleoli

· Cytoplasm: 
Large cell 40-60U

Sharp borders

Flat with no folded edges

Homogeneous pink cytoplasm with no vacuoles

· N/C ratio 1/10

· Pattern of exfoliation: Single cells 
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ABNORMAL APPEARENCE

	Structure
	Change
	Pathology

	Nucleus
	>RBC
	Degeneration

SIL

Malignancy 

	
	Nucleolus present
	Invasive malignancy
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Aneucleated cells with pink/yellow/orange cytoplasm

Perinuclear haloe
	-Contaminant from vulva /perineum

-Leukoplakia if in large numbers

-Chronic irritation e.g. uterine prolapse

-During pregnancy indicates rupture membranes

Shrinkage artifact

Infections

SIL

Carcinoma

	Cytoplasm
	Orange (excess keratinization)
	Leukoplakia

Chronic irritation

WDSCC-keratinizing

	
	Blue 
	A stage in squamous cell maturation

	
	Reddish pink
	Artifact of air drying

Inflammation

	N/C
	Increased
	SIL

Carcinoma

	Others

1-Intracytoplasmic granules

2-Artifacts


	1-Glycogen granules Yellow brown

2-Lipid containing granules(lipofuschin)

brown-black

3-Keratohyaline: dark blue

Changes in colour of cytoplasm &/ increased eosinophilia (reddish pink). This can be detected as an artifact if cytoplasm of PNL is also pink (normally pale grey)


	Ageing

1- air drying

2- inflammation

3- water may be too acidic

4- badly prepared Hx



	inclusions
	Intranuclear / intracytoplasmic
	Viral


NB: once the chromatin pattern is visible, the cell is considered an intermediate cell irrespective of the colour of the cytoplasm

Superficial cells may be seen in:

	NORMAL


	NON NEOPLASTIC
	NEOPLASTIC

	Pre ovulatory smears. Less in post ovulatory
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-Mature metaplasia

-Leukoplakia-hyperkeratosis: seen as sheets/benign pearls/ single aneucleated cells

-Endometrial hyperplasia: single cells + endometrial cells


	SIL

WDSCC large keratinizing type


2- INTERMEDIATE SQUAMOUS CELLS

Arise from the pre cornified middle layer of the stratified squamous epithelium. They are the commonest cells in the post ovulatory smear, during pregnancy and during the menopause (as a result of progesterone or adrenocortical hormones) [image: image9.jpg]
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NORMAL APPEARANCE: Cells are characterized by:
· Nucleus: 
Round –oval 

Vesicular fine chromatin 10-12U=PNL

No nucleoli just tiny chromocenters
· Cytoplasm: 
Large cell 30-60U

Poorly defined borders

Edges have a tendency to fold

Homogeneous pinkish bluish (cyanophylic) cytoplasm 

· N/C ratio 2/10

· Pattern of exfoliation: Single cells- tight groups depending on hormonal status

ABNORMAL APPEARENCE

	Structure
	Change
	Pathology

	Nucleus
	>PNL
	SIL

Malignancy 
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Stripped/bare nuclei due cytoplasmic fragility
	Trichomonas infection

Many Doderllein bacilli

DD: 

-PDSCC but normal  nuclear features are benign and bland

-Endocervical cells: but these have more irregular sized nuclei.

	
	Perinuclear haloes

Granules of glycogen are often lost during fixation leaving an empty space around the nucleus
	

	N/C
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Increased numbers [image: image1.jpg]



	1. Navicular cells of pregnancy and menopause(boat shaped cells) 
2. SIL

3. Malignancy

	Cytoplasm
	Navicular change: bulbous cells with a pale blue/green center and darker periphery due to folding of the edge. Nucleus is pushed to 1 side by accumulating glycogen which may appear as yellow brown granules
	Moderate estrogen deficiency

Increased progesterone

Increased androgens

As during pregnancy and menopause

	
	Lactation change 
	See later

	Pattern of desquamation
	Sheets
	Traumatic

Metaplasia

SIL

	Others
	Intracytoplasmic glycogen granules
	


NB: Never base a diagnosis on bare nuclei no matter how abnormal they may look

Intermediate cells may be seen in:

	NORMAL


	NON NEOPLASTIC
	NEOPLASTIC

	-Postovulatory smears

(Less in preovulatory)
-Pregnancy & postpartum

-Post menopause
	Traumatic exfoliation

Atrophic smears

Mature metaplasia

Trichomonas smears with perinuclear haloes
	SIL in sheets or pearls

Malignancy: SCC large cell non keratinizing




3- ENDOCERVICAL CELLS

Are cylindrical or columnar cells, 10-30U. There are 3 types: ciliated – non ciliated and hypersecretory (goblet cell type)

NORMAL APPEARANCE: Cells are characterized by

· Nucleus: 
Round –oval 
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Uniform fine chromatin 9-20U ( 2X size of intermediate cell nucleus)   

1/more small nucleoli 

· Cytoplasm: 
Columnar cell 10-30U

Poorly defined borders

Pale blue cytoplasm 

+/- Vacuolation (fine or coarse)

+/-Cilia

· N/C ratio 3/10

· Pattern of exfoliation: groups with honey comb appearance or rows of palisading cells
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Endocervical cells may be mistaken for 

1- Histiocytes and are distinguished by their shape, their tendency to molding & honeycombing)

2- Endometrial cells which are smaller and have much less cytoplasm 
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ABNORMAL APPEARENCE

	Structure
	Change
	Pathology

	Nucleus
	Anisokaryosis: variations in nuclear size is common and not considered pathologic
	

	
	Multinucleation
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	-Traumatic

-Inflammation

-Hormonal hyperplasia

-Viral Herpes: can be distinguished by its characteristic nuclear features

	
	Monstrous nuclei with hyperchromasia 
	Pregnancy & postpartum

smooth nuclear membrane distinguishes these from malignancy

Malignancy

	
	Stripped nuclei: fragile cytoplasm may disappear leaving a wisp of cytoplasm. Usually embedded in mucus
	Cervical ectropion

Postmenopause

Pregnancy

DD: Carcinoma

	Cytoplasm
	Hypersecretory: cytoplasm distended by 1 or more vacuoles pushing the nucleus to one side forming a crescent
	Chronic irritation

Pregnancy

Endocervical polyp

Contraceptives
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Ciliated cells


	-Trauma

-Tubal metaplasia 

Never seen in an atrophic smear


NB: endocervical cells must be present in the smear if not the smear is preferably signed out inadequate. (No longer a prerequisite in the new TBS)
Conditions in which there are little or no endocervical cells:

1- If spatula doesn’t reach the inner side of endocervix

2- If patient is on contraceptives or is pregnant with minimal exfoliation

3- If the position of the squamo-columnar junction is too high or there is squamous metaplasia

THESE CELLS WILL APPEAR IN CERTAIN PHYSIOLOGIC/PATHOLOGIC  CONDITIONS

1- PARABASAL CELLS

Are cells from the deep layers of the stratified squamous epithelium 15-25U. Physiologic exfoliation occurs in puberty, pregnancy, postpartum, lactation postmenopausal states and traumatic exfoliation. Pathologic exfoliation occurs in atrophy in estrogen deficiency conditions, post irradiation, immature metaplasia, ulcers, erosions, SIL and PDSCC.
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NORMAL APPEARANCE: Cells are characterized by

· Nucleus: 
Round –oval hyperchromatic

Granular uniform chromatin 8-12U=PNL  

May show small nucleoli if active

· Cytoplasm: 
Small cell 15-25U

Smooth well defined borders
Deep blue green may have glycogen vacuoles

· N/C ratio 5/10

· Pattern of exfoliation: Single in atrophy & sheets in post irradiation & ulcers

ABNORMAL APPEARENCE

	Structure
	Change
	Pathology

	Nucleus
	Pyknotic with dense basophilia or reddish pink cytoplasm (red atrophy)
	Cells which have rapidly degenerated or matured as a reaction to excess irritation or hyperestogenic stimulation

	
	Multinucleation
	Longstanding atrophy

Pregnancy

	Structure
	Change
	Pathology

	Cytoplasm
	Navicular cells similar to intermediate navicular cells
	due to increased glycogen in pregnancy
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Eosinophilia

+pyknotic nucleus

+ large nucleus
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	Rapid maturation (red atrophy

-Inflammation

-air drying artifact 
-lactation/postpartum  cell

-Many small hyperkeratotic cells in micro glandular hyperplasia in women on contraceptive pills

	
	Granules with small haloes
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	Inclusion vaginitis

Chlamydia

	
	Abnormality in shape Repair cells have spider like pseudopod protrusions and pale nucleus with small regular nucleolus
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Ulcers and erosions

	
	Edematous hypertrophy
	Degenerative nuclear and cytoplasmic change in which cells appear pale 

DD from true hypertrophy of pregnancy


N.B. 

· Parabasals disappear very quickly in atrophic smears after estrogen administration. They persist only if they are atypical or have originated from ulcerated or irradiated mucosa

· Intermediate cells are distinguished from superficial cells by their vesicular nuclei and from parabasals by their abundance of cytoplasm and a smaller nucleus

2- BASAL CELLS

Originate from the single layered basal cells resting on the basement membrane. These deep cells are nearly always traumatically exfoliated. They are the smallest epithelial cells in the smear 8-10U

NORMAL APPEARANCE: Cells are characterized by

· Nucleus: 
Round and central

Hyperchromatic with coarse chromatin 7-9 U=RBC

No nucleoli are ever seen

· Cytoplasm: 
Smallest cell 8-10U=PNL

Scanty thick homogeneous
Deep blue

· N/C ratio 8/10

· Pattern of exfoliation: When seen appear in small sheets or clusters. Single cells are rarely recognized as basal cells they are mistaken for small histiocytes

CONDITIONS in which they appear:

	NORMAL


	NON NEOPLASTIC
	Differential diagnosis

	Energetic scrape of cervix
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1-Atrophy

Smear contains mostly parabasals and basal cells
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Adenocarcinoma

Carcinoma cells have large nucleoli

	
	2- Repair with ulceration

Reactive cells with spider appearance and basal cells
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Small cell carcinoma

Hyperchromatic Angulated nuclei-Cell & nuclear moulding- Dishesive sheets 

	NORMAL
	NON NEOPLASTIC
	Differential diagnosis

	
	
	Histiocytes: 

Have pale cytoplasm

Single cells
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Endometrial cells

Have nucleoli  inconspicuous cytoplasm

Tight cluster 


3- RESERVE CELLS

These are young endocervical cells with multipotential to form columnar or parabasal squamous cells. They are characteristic of transition zone TZ & probably represent early squamous metaplasia
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NORMAL APPEARANCE: Cells are characterized by

· Nucleus: 
Round –oval and central

Fine chromatin 7-12 U

Small nucleoli  

· Cytoplasm: 
Small cell 8-10U=PNL

Oval adequate homogeneous cytoplasm

Pale  blue

· N/C ratio 5/10

· Pattern of exfoliation: Single & clusters:  Single file/ shingles. Are mistaken for histiocytes which have vacuolated cytoplasm & their nuclei don’t display molding  or endometrial stromal cells which are usually associated with endometrial glands 
4- ENDOMETRIAL CELLS

Such cells are apparent during the menstrual flow and first few days after that (around 4 days). If present after that it is indicative of an endometrial pathology. Both glandular and stromal cells are small 8-12U with minor differences between them 

Endometrial cells after age 40, particularly out of phase or after menopause may be associated with benign endometrium, hormonal alterations and less commonly, endometrial /uterine abnormalities. Clinical correlation is recommended
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NORMAL APPEARANCE: Cells are characterized by

· Nucleus: 
Round –oval and central / eccentric

Hyperchromatic coarse chromatin  

Rare nucleoli  

· Cytoplasm: 
Small cell 8-12 U=PNL=size of intermediate cell nucleus
Indistinct borders

Pale transparent blue
· N/C ratio 8/10

· Pattern of exfoliation:  Three dimensional groups (glandular) with depth of focus. Dark stromal cells are present internally. Epithelial cells surround the cluster in a “double contour.” Nuclear features of epithelial and stromal cells are more readily apparent in ThinPrep specimens than conventional smears. Single stromal cells 

DD: 

1- Histiocytes: don’t show tight molding

2- Endocervical reserve cells: endometrial cells have no anisokaryosis and have coarser chromatin and exfoliate in tight clusters

3- PDSCC: Stromal cells may mimic carcinoma but have regular nuclear features and uniform chromatin

5- TROPHOBLASTIC CELLS

Rarely found during normal pregnancy. During early pregnancy their presence along with other changes may indicate threatened abortion whereas in late pregnancy they may indicate premature placental separation. During the post partum their presence after the 4th week indicates retained products of conception

NORMAL APPEARANCE: Cells are characterized by

· Nucleus: 
Multinucleated 1-20 nuclei and mononucleated 

Irregularly clumped chromatin (peppered)  

May show nucleoli  

Overlapping of the nuclei

· Cytoplasm: 
Large  

         Smooth sharp distinct borders

                                     Abundant pink/ blue + vacuoles
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B) NON FEMALE GENITAL CELLS/OTHERS

1- POLYMORPHS 12 U

· Segmented nucleus & pale grey cytoplasm

· Normally present in small numbers and increase during the second half of the menstrual cycle, pregnancy. 

· They are the main cells in inflammatory smears

They can be a diagnostic problem when there are many or they are dying as they may obscure epithelial cells, in such cases the smear should be repeated after subsidence of the inflammation. When in tight clusters as in postmenopausal women careful examination is necessary to detect hidden epithelial cells particularly those of endometrial carcinoma

2- RED BLOOD CELLS

· Aneucleated red-orange fresh 

· Old RBCs are darker, brownish in colour with a tendency to cluster into tight clumps

· Present, if cervix is traumatized during active smear taking (fresh RBCs in small numbers) or if smear is taken during menses (large amounts of fresh, old and lysed RBCs + endometrial cells). 

· RBCs are generally present in pathologic conditions as in association with invasive tumours (large amounts of fresh, old and lysed RBCs + haemosiderin laden macrophages+ tumour cells). 

3- HISTIOCYTES

· Have light grey finely vacuolated cytoplasm and a kidney shaped nucleus

· Normally seen around 2-3 days before and after menstruation, in the early and late stages of pregnancy, abortion or in the postpartum period. They are also seen if the patient is using a pessary, has an IUD, sutures

· They are also seen in invasive malignancy smears 

· In postmenopausal smears presence of histiocytes may indicate and endocervical, endometrial or ovarian benign or malignant tumour.

· After irradiation of tumours their presence is a good prognostic sign, similarly postoperatively their presence indicates normal healing

N.B. How to differentiate histiocytes from epithelial cells. Histiocytes are never present in sheets and never show cytoplasmic or nuclear molding
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4- CAPILLARIES: if present may appear as tubular structures

5- CONTAMINANTS

· Epithelial aneucleated squames from the perineum, vagina or hands of the technician

· Pollen may be confused with degenerated malignant cells of WDSCC keratinizing type, since they have an orangeophylic cytoplasm, but their nucleus although large is uniform and the cell has a transparent glassy capsule

· Lubricant are irregular deep purple masses and should not be confused with mucus which is red or pink

· Talcum is also deep purple or transparent, small angular structures with a central cross on polarization

· Fungal contaminants and yeast forms may be filamentous or round dark blue-purple bodies

· Crystals of sulpha after treatment of vaginitis

· Cells from male urogenital system as sperms, seminal vesicle cells which have little cytoplasm rich in lipofuschin granules and anisokaryotic nuclei
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· Pubic hair

· Parasites as toxoplasma pseudocyst, ascaris, entrobius and parts of pubic louse.
Resources
· Kasr Al Ainy collection

· Personal collection

· WHO gynecologic cytology slide series

· Atkinsons Atlas of cytology

· Naib ZM exfoliative  cytopathology 1985
· Cytopathology by Zuher M. Naib 1996
· 1973 Tutorials of Cytology- Intl cytology slide sets Univ of Rochester, Rochester, New York USA

· Web sites:
1. https://classconnection.s3.amazonaws.com/243/flashcards/3534243/jpg/navicular-14408CB8B066F23BD80.jpg
2. https://www.google.com.eg/imgres?imgurl=https%3A%2F%2Fclassconnection.s3.amazonaws.com%2F741%2Fflashcards%2F3309741%2Fpng%2Fscreen_shot_2013-05-26_at_92015_pm-13EE3927AB1119B1706.png&imgrefurl=http%3A%2F%2Fwww.joshuagoodall.com%2Ftzanck-test-to-check-for-hsv%2F&docid=SFbSdLSgRoppCM&tbnid=hovPUnwLUb9lbM%3A&w=424&h=293&bih=760&biw=1440&ved=0ahUKEwiIqLmqhLzPAhVDchQKHReFBFQQMwhBKB8wHw&iact=mrc&uact=8
3. http://pathed.upstate.edu/cytology/images/ref_img/col_papconv.jpg
4. Bibbo & Weid Look alikes in gynecologic cytology 
5. http://www.fpnotebook.com/GynCervicalColposcopySquamocolumnarJunction3.jpg&imgrefurl=http://www.fpnotebook.com/GYN36.htm&h=325&w=359&sz=83&hl=en&start=2&tbnid=VvfoNwCbTOzxtM:&tbnh=110&tbnw=121&prev=/images%3Fq%3Dcervical%2Bcolposcopy%2Bimages%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DRNWI,RNWI:2005-47,RNWI:en
6. http://pathology2.jhu.edu/cyto_tutorial/
7. http://www.ec.upstate.edu/cyto/index.html
8. http://www.cytopathology.org/NIH/
9. http://www.bccancer.bc.ca/HPI/Education/CytoSleuthQuiz/default.htm
10. http://dpalm.med.uth.tmc.edu/cytopath/cytologyimages.htm
11. http://screening.iarc.fr/index.php
12. www.nwcsqarc.org.uk/colpcourse.htm 
13. WHO gynecologic cytology slide series
14. http://screening.iarc.fr/atlascyto
15. Guidelines for obtaining a PAP smear http://www.sh.1suhsc.edu/fammed/OutpatientManual/Pap Smear.htm
16. http://screening.iarc.fr/index.phpwww.nwcsqarc.org.uk/colpcourse.htm 
Navicular cells
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