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Anatomy, development

Robbins 9th edition



Outline

ÅInfections of the female genital tract

ÅVulvar diseases and carcinoma of the vulva, the VIN 
classification

ÅVaginal diseases, VaIN and malignant tumors

ÅCERVICAL CANCER
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Infections of the Female Genital Tract

ÅUsually sexually transmitted

ÅGonorrhea, trichomoniasis , chancroid , lymphogranuloma
venereum, syphilis , granuloma inguinale, mycoplasma, other
chlamydia infections , HSV, HPV
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Infections of the lower genital tract

ÅHerpes simplex
ÅDNA virus
ÅHSV-1 oropharyngeal infections mainly
ÅHSV-2 Cervix , vagina, vulva
ÅSymptoms: fever , malaise, tender lymph nodes, red papules that progress to

vesicles than painful ulcers , purulent discharge
Åhealing of skin and mucosal lesons in 1-3 weeks
ÅVirus migrates to lumbosacral ganglia where persists Ҧ reactivation
ÅTransmission during delivery !!!

ÅMolluscum contagiosum
ÅPoxvirus
ÅUsually young children , skin anywhere
ÅIn adults : genitals (Sexually transmitted ) dome shaped papules with

dimple
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Infections of the lower genital tract

ÅCandida
ÅExtremely common(part of normal vaginal flora Ҧ disturbance Ÿcandidiasis ) in DM, pregnancy, 

AB treatment
ÅPruritus , curd -like discharge
ÅNot STI

ÅTrichomonas vaginalis
ÅFlagellated protozoa
ÅYellow, frothy discharge , vaginal discomfort , dysuria , dyspareunia
ÅStrawberry cervix on colposcopy (dilated vessels)

ÅGardnerella vaginalis
ÅGram negative bacillus
ÅBacterial vaginosis (main cause of)
ÅThin , green, malodorous vaginal discharge
ÅPreterm delivery if during pregnancy

ÅUreaplasma urealiticum , mycoplasmahominis- vaginitis , cervicitis , chorioamnionitis
ÅChlamydia- cervicitis , but usually PID
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Pelvic Inflammatory Disease

ÅBegins in the vulva and vagina 

ÅPelvic pain, fever , vaginal discharge

ÅNeisseria gonorrheae -endocervical or Bartholin gland or
periurethral glands from there to adnexae (acute purulent
inflammation , Gram negative diplococci within neutrophils , tubo -
ovarian abscess, pyosalpinx, later scarring , chronic inflammation , 
hydrosalpinx ) endometrium usually spared!

ÅStaphylococci , streptococci and others - after DC, abortion -
bacteriaemia , inflammation in deeper tissue layers
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VULVA
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Bartholin cyst

ÅAcute inflammation of the Bartholin gland may result in
abscess

ÅInflammation related obsctruction may lead to cyst
formation

ÅTransitional or squamousepithelium lined, 3-5 cm in
diameter

ÅMarsupialization or resection
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Leukoplakia

ÅClinical term

ÅWhite plaques, epithelial thickening

ÅPruritus , scaling

ÅNeoplastic : VIN, Paget disease, carcinoma

ÅDermatoses : chronic dermatitis , psoriasis

ÅLichen sclerosus
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Exophytic lesions

Å(Condylomalatum (syphilis )

ÅFibroepithelial polyp

ÅSquamouspapillomas) 

ÅCondylomaacuminatum
ÅLow risk HPV: HPV6, 11 -LSIL
ÅCommonlymultiple
ÅVulva, perineum, perianal skin,
vagina, (cervix -rare )
Åkoilocytes

Condylomaacuminatum, 
WebPathology.com



Neoplasia- VIN ( Vulvar Intraepithelial
Neoplasia)
Å2 major types

ÅClassic VIN 
Å Formerly Bowen disease, carcinoma in situ
ÅHR HPV associated
Å younger age group (6th decade)
ÅUsually other HPV associated pathologies also
ÅMorphology like LSIL -HSIL
ÅBackground of basaloid and warty squamouscell

carcinomas

ÅDifferentiated VIN
ÅOn the basis of long standing lichen sclerosus or

epithelial hyperplasia
ÅPatients in their 80s
ÅNot a HPV associated lesion!!!
ÅRole of TP53 mutations
ÅMarked atypia of basal layer but orderly

maturation of superficial areas
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Classic VIN3 - HSIL

Differentiated VIN



Neoplasia- Vulvar cancer

ÅSquamous cell carcinoma on the basis of VIN either classic
(30%) or differentiated (70%)

ÅRisk depends on immunity , duration and extent of VIN

ÅSpread to inguinal lymph nodes, pelvic, iliac and paraaortic
lymph nodes

ÅDistant metastases : liver , lungs

ÅVulvectomy, lymph node dissection

ÅPrognosis is poor if the tumor is larger than 2 cm with lymph
node metastases
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Glandular neoplasia- Extramammary
Paget disease

ÅRed, pruritic , scaling area on
labia majora

ÅIntraepithelial proliferation
of large, clear , malignant cells

ÅUsually confined to the
epidermis (unlike breast Paget
disease)
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VAGINA
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Vaginal diseases- RARE!!!!

ÅDevelopmental anomalies
ÅDuplication - failure of m¿llerianduct fusion
ÅVaginal adenosis- small areas of residual endocervical -type

epithelium (as embryonal remnants )- clear cell carcinoma (Role of 
DES)
ÅGartner duct cysts - from mesonephric remnants

ÅMalignant tumors
ÅSquamouscell carcinoma
ÅHR HPV
ÅUncommon
ÅUsually with cervical cancer
ÅOn the basis of VaIN (SILs )
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Vaginal diseases 2
ÅEmbryonal rhabdomyosarcoma

(sarcoma botryoides )

ÅYoung children
ÅGrape- like (botryoides ) 

polypoid tumor protruding

from the vagina
ÅMicroscopy : characteristic

cambium layer : 
tumor cells condensation below
the vaginal epithelium

ÅLocally invasive
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Published in The American journal of case reports 2019
Recurrent Cervical Sarcoma Botryoides in a 3-Year-Old Female: 
Approach in a Limited Resource Setting



CERVIX

18



Inflammation

ÅNormal vaginal and cervical flora dominated by lactobacilli
(lactic acid production - pH below 4,5- H2O2 production )

ÅPredisposing: bleeding, sexual intercourse , AB treatment -
higher pH- bacterial (or other microorganisms) overgrowth

ÅGonococci, Herpes simplex , Chlamydiae, Mycoplasmas
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Endocervical polyp

ÅExophytic growth

ÅBleeding- as a differential diagnosis, important!

ÅFibrous stroma , endocervical glands, surface may be eroded , 
inflammation
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Cervical cancer
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HPV brief history

ÅRigoni-Stern (1842) by analyzing death certificates 
of women in Verona (1760 -1839): high frequency of 
cervical cancer in married women, widows and 
prostitutes and rare occurence in virgins and nuns

Å1983. Identification of HPV 16 DNA in cervical 
squamous cell carcinoma Harald zur Hausen,  25 
years later Nobel prize in 2008.

https://www.nobelprize.org/prizes/medicine/2008/hau
sen/lecture/

Å2006. Vaccine

Harald zur Hausen

https://www.nobelprize.org/prizes/medicine/2008/hausen/lecture/
https://www.nobelprize.org/prizes/medicine/2008/hausen/lecture/


HPV structure

ÅNon-enveloped DNA virus
ÅCapsid (surrounds the genome)- 72 

capsomeres
ÅCapsomere: 5 L1 proteins
Å(360 L1 proteins and 12 L2proteins in

toto )
ÅCircular double stranded DNA-8000 

bases-8 genes
ÅLong coding region (LCR) or the Non-

coding region-cont . origin of replication , 
and binding sites for E2 protein!
ÅEarly genes: E1,E2,E4,E5,E6,E7
ÅLate genes: L1(major capsid protein), 

L2(minor capsid protein) -viral entry , 
nuclear trafficking
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HPV- Life cycle
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Prevalence of HPV infection by age groups

Å50% of young girls 4 years
after their first sexual
intercourse are infected by
HPV

Front. Microbiol ., 28 November 2018 30



50% of infections cleared within 8 
month

90% of infections cleared within 2 
years

Productive infections (the ability of the
virus to make daughter viruses): 
expression of viral gene products
regulated as the infected cells move
towards the epithelial surface

Persistent infections - some can lead to
cancer

Transforming infections - integrated
viral genome-productive life cycle is not
completed and deregulated expression
of E6 and E7 stimulates uncontrolled
cellular proliferation
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HPV- Productive and transforming infection
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Transforming infection to carcinogenesis

ÅThe incorporation of viral DNA to the host genom disrupts 
the activity of E2 protein

Å(The E2 protein normally repress es the transcription of E6 
and E7), and thus its interruption causes dysregulated 
expression of these oncoproteins

ÅE6 and E7- modify the control of the cell cycle and
apoptosis- immortalize cells

ÅI mmuneevasion : E5 oncogene-modulation of antigen 
presentation and inflammatory pathways, creating an anti -
inflammatory microenvironment
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HPV hijacks the cell cycle, kills the guard(ian
of the genome- p53), while evades the
immune system
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E7         RB

ÅBinding and inactivation of cell
cycle regulator retinoblastoma
(RB)

ÅBinds and inhibits p21 and p27 
(cyclin kinase inhibitors )

ÅAll this result in cell cycle
progression and inability of DNA 
repair
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Role of RB: in G0 and G1 binds to and inactivates E2F family of 
transcription factors that mediate the transcription of genes
responsible for S-phase progression . During late G1 RB is 
phosphorilated by CDKsand hyperphosphorilated RB releases
E2F



E6         p53

ÅEncourages the ubiquitin -
dependent proteosomal
degradation of p53

ÅUpregulates telomerase
expression -immortalization
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Through the normal action of p53 the
cell cycle is haltedҦDNA repair or
apoptosis follows

E6

(Modified from Robbins Pathology)

Genomic
instability



E5 immune evasion

Åviroporin , a channel protein able to modulate ion 
homeostasis, vesicle trafficking, virion production, and viral 
genome entry

ÅImmune evasion: modulation of antigen presentation and 
inflammatory pathways creating an anti - inflammatory
microenvironment
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Å chronic infection 
Å no systemic clinical manifestations, 

rarely kill s the host 
Å periodically shed large amounts of 

infectious virus for transmission to 
naive individuals 

HPVs evade the host defen se systems by
avoiding recognition and interfering
adaptive immunity
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CERVICAL CANCER IS A MAJOR GLOBAL HEALTH ISSUE



44

CERVICAL CANCER IS A MAJOR GLOBAL HEALTH ISSUE



To eliminate cervical cancer as a public health problem, all 
countries must reach and maintain an incidence rate of fewer 
than 4 new cases of cervical cancer per 100 000 women per 
year. Achieving that goal rests on three key pillars and their 
corresponding targets:

Vaccination: 90% of girls fully vaccinated with the HPV vaccine 
by the age of 15 years;
Screening: 70% of women screened using a high-performance 
test by the age of 35 years, and again by the age of 45 years;
Treatment: 90% of women with pre-cancer treated and 90% of 
women with invasive cancer managed.

Each country should meet the 90ς70ς90 targets by 2030 to get 
on the path towards eliminating cervical cancer by the end of 
this century.

A cervical cancer - free future: First - ever 
global commitment to eliminate a cancer
17 November 2020 News release

Sourcs: https://www.who.int/news/item/17-11-2020-a-cervical-cancer-free-future-first-ever-global-commitment-to-eliminate-a-cancer
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ÅOver 200 HPV types

Å14 types considered high risk (oncogenic)

ÅHigh risk (oncogenic) HPV- squamouscell carcinoma of vulva, 
vagina, cervix , penis, anus, tonsilla and oropharynx

ÅMOST IMPORTANT: HPV 16 and 18

ÅOther high risk HPVs: 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 
(66, and 68)

ÅCo- carcinogens :
ÅMultiple sexual partners
ÅYoung age at first intercourse
ÅHigh parity
ÅImmunosuppression, HIV co-infection
ÅOral contraceptives
ÅSmoking 46



Cervical intraepithelial neoplasia

ÅCIN I: mild dysplasia
ÅCIN II : moderate dysplasia
ÅCIN III: severe dysplasia

2 tier system
LSIL: low-grade squamous
intraepithelial lesion
HSIL: high-grade squamous
intraepithelial lesion
(Lower Anogenital Squamous
Terminology project)

CIN I      CIN II        CINIII

LSIL        HSIL
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LSIL

Å80% associated with high-risk HPV (HPV 16)

ÅProductive HPV infection (no transformation , no cell cycle
dysruption )

Å60% regress

Å30% persist

Å10% progress to HSIL ( but not cancer directly )
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HSIL

Å100% associated with high-
risk HPV
ÅTransforming infection , 

deregulation of cell cycle, 
cellular proliferation , 
decreased cellular maturation
and virus replication

Å30% regress
Å60% persist
Å10% progress to cancer (in

several months to 10 years, 
depending on other factors
too )

CIN III (HSIL) from the archive of the 2nd 
Dept . Of Pathology, Semmelweis University, 
Budapest, Hungary
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High-grade dysplasia- HSIL

Loss of cellular orientation

Cells resembling basal cells

Increased nuclear size

(N/C ratio increased )

Hyperchromasia

Nucleoli

Mitoses in abnormal
location

Increased mitotic count

Occasional bizarre cells

Polymorphism

Normal
stratified
squamous
epithelium

HSIL 50

P16 IHC
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Cervical carcinoma

Å70-80% squamouscell carcinoma (precursor : HSIL)

Å15-25% adenocarcinoma (precursor : AIS -adenocarcinoma in
situ)

Å5%: neuroendocrine cc, adenosquamouscc and others

ÅMean age of patients with squamouscell cc 45 y
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Squamouscell carcinoma of the cervix

ÅAlmost 100% high-risk HPV associated (unlike sq c cc of the
vulva)
ÅWHO subtypes and grade unrelevant in management
ÅMost important : stage (measurements in early lesions!)
ÅPresentation :
ÅAbnormal Pap smear
ÅBleeding (intermenstrual or postcoital )
ÅRenal obstruction
ÅLymphedema

ÅUsually in womenwho do not paricipate in regular screening
ÅPrognosis: stage dependent (Stage Ia 95%, while Stage III and 

IV less than 50%)
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Management of cervical cancer

ÅStage dependent

ÅConisation or hysterectomy - early stage

ÅWertheim surgery : radical hysterectomy with lymph node
dissection

ÅIrradiation :  if tumor larger than 4 cm

ÅExenteration
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Disease course

ÅUsually locally infiltrative

ÅDistant metastases rare (liver , lungs, bone marrow etc.)

ÅLocal extension into urinary bladder , ureter , (leading to
obstruction , uremia), paracervical soft tissues , vagina, 
rectum

ÅLVI, lymph node metastases
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Cervical cancer-squamouscell carcinoma
from the archive of the 2nd Dept . Of Pathology, 

Semmelweis University, Budapest, Hungary
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Cervical cancer- Squamouscell carcinoma
from the archive of the 2nd Dept . Of Pathology, 
Semmelweis University, Budapest, Hungary



Invasive squamouscell
carcinoma of the cervix
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p16 immunohistochemistry



Endocervical adenocarcinoma

Å20-25% of cervical cancer cases

ÅHR HPV18 mainly

ÅPrecursor : adenocarcinoma in situ (AIS)

ÅMost common(80 -90%): Usual type endocervical
adenocarcinoma

ÅSome types non-HPV related e.g Gastric type mucinous
carcinoma
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Endocervical adenocarcinoma, from the archive of the
2nd Dept . of Pathology, Semmelweis University, 
Budapest, Hungary
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Endocervical adenocarcinoma in situ, 
usual type HR HPV related usual type endocervical

adenocarcinoma


