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What iIs the Normal Structure of the Cervix?

Image copyright 2000 by Nucleus Communications


http://zh.wikipedia.org/w/index.php?title=Image:Female_reproductive_system_lateral_nolabel.png&variant=zh-hk
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Cervix Structure
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CIN (Cervical Intraepithelial Neoplasia) er4" B
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HFV Pap screening — low sensitivity/high specificity Surgery
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Nature Reviews Cancer 6, 753-763 (October 2006)
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Cervical Intraepithelial Neoplasia(CIN)

N

Normal

Mild dysplasis  Morderate dysplasis Severe dysplasis

Cervical Cancer: Pathology Report and Staging
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HPV - human papilloma virus

HPV has a circular, double stranded DMA, : g
protected by capsid proteins. Discovery of HPV DNA in cancer cells
More than 100 HPV-types are known. 1 2 3 4
HPV16 and 18 cause 70% of all cervix Probe for
cancers. HPY DA
+ + - + )
0 L
Virus DNA - - - ""; Patient DNA
Capsid - 2
protain g
Harald zur Hausen found
HPFYV DNA in patient DMNA, (+).
;_; ~80% heal HPV DNA integrated
\ ! within two years into turmour cell DMNA
~0O
Infection by HPV

HPY infects epithelial cells in
the cervical mucosa. HPV DMA
integrates into the cellular
genome when causing cancer.

@ Tha Mobel Committea for Physiology or Medicine 2008  lllustration: Annika Réhl

Human Papilloma Virus And Cancer, In 2008 Nobel Prize In Physiology Or Medicine ... Harald zur Hausen



http://www.sciencedaily.com/releases/2008/10/081006093031.htm

revalence 1n Cervical Cancer

« HPV DNA sequences are
integrated to the host
genome

Integration occurs
disrupting the HPV E1/E2
genes, which control viral

transcription and
replication

« HPV E6/E7 genes are

always present and
expressed

The most prevalent types in cervical carcinoma are the HPV-16 and HPV-18, which
encompass as much as 80 % of the cases.

DiPaolo, J.A., Popescu, N.C., Alvarez, L. & Woodworth, C.D. (1993) Crit.Rev.Oncog. 4, 337-360.
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Relationship between HPV Infection and Cancer

Sexual activity: Transient
woman and her HPV = Co-factors: smoking, host
male partners infection e

‘ﬁuman imrinunodeficiency virus (HIV)
. Persistent .

Co-factors: OC use, § HPV infection

parity, other STDs i with oncogenic

nes
ype

Viral factors:
cOpy number, varnants

Invasive
e d CETVICEI
cancer

Normal
cervical B

epithelium

Low grade | High grade
CIN/SIL el CIN/SIL

Co-factors: nutrition

Factors affecting the persistence of HPV infection and cervical cancer onset.

Copyright, Ludwig Institute For Cancer Research, 2009 Disclaimer


http://www.licr.org/EE/index.php/Disclaimer/
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PAP smear screening ' ;

4 CIN3;HSIL



http://archive.biomedcentral.com/1742-6413/2/4/figure/F1

Leep biopsy
Pre-invasive stage... Carcinoma in situ (Stages (J)
~Laser surgery.

| 2 o -Cryosurgery. (#4 i = i)
‘ " .Hysterectomy. (5 ¥ *» U )
~Loop electrosurgical excision procedure (LEEP)

Ectocervical ~Conization(ji *» )

LEEP

© 2003 - 2007 This site is brought to you by Digene Corp.



http://www.digene.com/

FIGO staging system for cervical cancer
( Estimated 4-year survival )

Stage IV

Preinvasive disease
(carcinoma in situ)

99% )

Stage O

39% Nem
~ |

>

790/0 Invasive carcinoma
(stage I, 11, 11,1V )

Carcinoma of the cervix uteri. Int J Gynaecol Obstet. Oct 2003;83(Suppl 1):41-78.




NCI ethesda System-h“"““

The Bethesda System for Reporting
Cervical Cytology, Second Edition.

New York: Springer-Verlag, 2004,

Robert ). Kurman Diane Solomon

http://nih.techriver.net/atlas.php



http://nih.techriver.net/atlas.php

" J
Specific inflammations

» Organisms:

m Trichomonas vaginalis

m Fungal organisms morphologically consistent with Candida
SPpp

m Shift in flora suggestive of bacterial vaginosis

m Bacteria morphologically consistent with Actinomyces spp.

m Cellular changes consistent with Herpes simplex virus




" S
Other non-neoplastic findings

m Reactive cellular changes associated with

Inflammation (includes typical repair)
radiation

Intrauterine contraceptive device (1UD)
m Glandular cells status post hysterectomy
m Atrophy
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Abnormalities of squamous cell

m Atypical squamous cells
of undetermined significance (ASC-US)
cannot exclude HSIL (ASC-H)

m Low grade squamous intraepithelial lesion (LSIL)
(encompassing: HPV/mild dysplasia/CIN 1)

m High grade squamous intraepithelial lesion (HSIL)
(encompassing: moderate dysplasia,CIN 2 and severe
dysplasia ,CIN 3 and CIS,CIN 3)

- with features suspicious for invasion (if invasion is suspected)

m Squamous cell carcinoma (SCC)
non- keratinizing Squamous cell carcinoma
keratinizing Squamous cell carcinoma
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Abnormalities of glandular cell

m Atypical

endocervical cells (not otherwise specified (NOS) or
specify in comments)

endometrial cells (NOS or specify in comments)
glandular cells (NOS or specify in comments)
m Atypical
endocervical cells, favor neoplastic
glandular cells, favor neoplastic
m Endocervical adenocarcinoma in situ
m Adenocarcinoma:
endocervical
endometrial
extrauterine
not otherwise specified (NOS)
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Cytology diagnosis?

Color Atlas of Cancer cytology,Second Edition .MasayoshiTakahashi,M.D.,.|.A.C.F
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Normal squamous cells

L
Bt
metaplastic cells
s
#h
LN I o ’ B

Different types of squamous cells - A: superficial cells (arrows); B: intermediate cells;
C: parabasal cells; D: metaplastic cells. (obj. 20x) http://screening.iarc.fr/atlascyto.ph



http://screening.iarc.fr/atlascyto.php
http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=malpi01b&cat=D1
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Normal endocervical glandular cells

Columnar endocervical cells

.
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| Liquid-based cytology: orphological details of a cluster of columnar

endocervical cells. (obj. 20x) http://screening.iarc.fr/atlascyto.php



http://screening.iarc.fr/atlascyto.php
http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyto7458&cat=D2
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Other (endometrial cells after 40 years)

48 year-old woman. Presence of endometrial cells. Bethesda recommendation: endometrial biopsy. (obj. 20x)



http://screening.iarc.fr/atlasglossdef.php?key=Bethesda&img
http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=cyt20317&cat=E2f3
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Mature squamous metaplasia
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Transition zone smear with a sheet of metaplastic squamous cells. (obj. 20x)


http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyt14727&cat=D5a
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Immature squamous metaplasia

Transition zone: a sheet of immature metaplastic cells (repair cells), nuclei
with clear chromatin and visible nucleoli. Inflammatory background. (obj. 20x)


http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyto8547&cat=D5b

"

Reactive cellular changes associated with Radiation
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Glandular cells status post-hysterectomy

Goblet cell metaplasia and bland cellular features
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Trichomonas vaginalis

s
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: 4 ®
Trichmonas vaginalis :

Inflammatory background, squamous cells with a clear perinuclear halo and an enlarged
hyperchromatic nucleus (purple arrow): Trichomonas vaginalis infection (black arrow:

parasite). (obj. 10x)


http://screening.iarc.fr/atlasglossdef.php?key=Trichomonas%20vaginalis&img

"
Mycosis: Candida

Spearing of epithelial cells by candida pseudohyphae
Compare sizes of yeasts and squamous cell nuclei. (“shish kebob" effect).


http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyto8567&cat=E2a
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Vaginal bacteriosis
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Gardnerella vaginalis: bacteria are seen in the background, mainly covering
the squamous cells resulting in clue cells (arrows). No cytolysis. Polymorphs are
absent or rare. (obj. 20x)



http://screening.iarc.fr/atlasglossdef.php?key=Gardnerella%20vaginalis&img
http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyt14710&cat=E2d
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Actinomyces

._,.‘. Yt pseudofilamentoulsr,._

Hy " Actmomycesv’

S O 5 s L T s‘\‘*
Actinomyces: typical aggregates of pseudofilamentous material. Smear
from a woman with an IUD. (obj. 40x)



http://screening.iarc.fr/atlasglossdef.php?key=Actinomyces&img
http://screening.iarc.fr/atlasglossdef.php?key=IUD&img
http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyto6369&cat=E2e

"

Herpes simplex virus

Herpetic infection: two multinucleate cells Herpetic infection: multinucleated cells with
(arrows) with intranuclear viral inclusions. smudgy nuclei looking like ground glass


http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyt15412&cat=E2c
http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyto4979&cat=E2c
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Inflammatlon and repalr cells
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Inflammatory and bloody exocervical smear: sheet of repair cells
with a clear nuclear chromatin and a visible nucleolus. (obj. 20x)


http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyto1097&cat=E1a

TR - ‘- h
pseudo parakeratotic célls -
Atrophic, inflammatory and necrotic menopausal smear, containing small pseudo
parakeratotic cells (red necrosis) and nuclear degenerative changes. A cluster of

basal squamous or columnar cells. (obj. 10x)


http://screening.iarc.fr/atlascyto_detail.php?flag=1&lang=1&Id=cyt15393&cat=E1b
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ASC-US suggesting a LSIL

L]

A

Two intermediate squamous cells with nuclear enlargement, irregular
outlines and dense chromatin: ASC-US (rule out LSIL). (obj. 40x)


http://screening.iarc.fr/atlasglossdef.php?key=ASC-US&img
http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=00019384&cat=F1a1c
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ASC cannot exclude a high-grade lesion ;ASC-H
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Smear containing isolated basal cells, with enlarged and irregular nuclei and a dense
chromatin, suggesting high grade SIL: ASC-H vs HSIL. (A: obj. 20x, B: obj. 40x)


http://screening.iarc.fr/atlasglossdef.php?key=ASC-H&img
http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=00019437&cat=F1a2b
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Low-grade Squamous Intraepithelial Lesion ;LSIL

Atomic Model of
Papillemavirus Capsid

Pap Smear with HPV

LSIL: typical eosinophilic and basophilic koilocytes associated with some
parakeratosis and binucleated cells. (obj. 20x)


http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=cyt14924&cat=F1b

HSIL: inflammatory smear containing many parabasal cells with enlarged
Nuclei With irregular chromatin (dotted line). (A: obj. 10x, B: obj. 40x)


http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=00019365&cat=F1c2

"

HSIL with features suspicious of invasion

..
HSIL with features suspicious of invasion: cluster of basal cells with ill-defined cellular

limits, enlarged nuclei, irregular chromatin and a thickened nuclear membrane. Some
Isolated atypical cells and naked nuclei. Inflammatory background. (obj. 40x)


http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=cyto7719&cat=F1c4

Non- keratinizing Squamous cell carcinoma

Invasive squamous cell carcinoma: loose clusters of pleomorphlc poorly dlfferentlated
malignant cells. Inflammatory and necrotic background. (A, B, C and D: obj. 40x)



http://screening.iarc.fr/atlasglossdef.php?key=Invasive%20squamous%20cell%20carcinoma&img
http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=00019424&cat=F1d
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Keratinizing Squamous cell carcinoma
3 .' > ’ tadpole cell‘__
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Dysplastic squamous cells with anisocytosis and anisonucleosis including keratinization
and tadpole cells are diagnostic of invasive squamous cell carcinoma.

http://nih.techriver.net/listing.php?chapterOutline=5-1
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Inflammatory and bloody smear containing atypical glandular cells preserving
their columnar shape with enlarged nuclei (arrows). AGC. (A and B: obj. 20x)


http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=00019374&cat=F2a

"

Adenocarcinoma in situ (AlS)

Featherlng CPY

#ﬁ

Endocervical adenocarcinoma in situ (AlS): atypical columnar
endocervical cells, with enlarged, elongated and hyperchromatic nuclei.
Typical feathering and palisading. (obj. 20x) & f:".ﬂfjl«‘)%


http://screening.iarc.fr/atlascyto_detail.php?flag=0&lang=1&Id=cyto6166&cat=F2b

"

Endocervical adenocarcinoma

Malignant cells with columnar shapes, enlarged nuclei,
irregular chromatin distribution, and nucleoli.



" _--ENENESUterine Adenocarcinoma

(Metastatic Serous ovarian adenocarcmoma)
}ﬂﬁﬁi*‘ﬁilf&ﬁﬁdﬁﬁ
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Papillary

asmic vacuoles

Though three-dimensional, the malignant nature of these ovarian cancer

cells is easily appreciated when comparing their size to lymphocytes in
the backaround. www.cytologystuff.com/site~/section32ng.htm



http://www.cytologystuff.com/site~/section32ng.htm
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