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GrossAnatomy

A Theterm cervixis derivedfrom the latin for
neck
i Thelower portion (portio, or vaginalcerviy
extendinto the vagina

I Theupperor supravaginatervixextends
from the vaginalattachmentto the lower
uterine segment

A Topographi@reason the cervicalsurface
are conventiallyidentified usingthe
numberson aclockface

I Alesionsite isby the nearestclockface
number

FIGURE 2.2, Gross photograph of an adult parous cervix. Lateral
scars are indicative of prior vaginal deliveries. By convention, identifi-
cation of a lesion site is by the nearest clock-face number.

A Inthe nulliparaouspatient, the cylindrical
cervixcomprisess0% ofthe total uterine
size

I 3 cm inlength, 2 cm indiameter
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CervicalCanal

A 3cm inlengthandextendsfrom
the externalosto the lower
uterine segmentor isthmus

A It has afusiform shapeandthe
diametervaries

I 8 mm atits widestpoint

A At the cervicouteringunctionit
narrowsandbecomesounded

T Internalcervicalos

A It containsridgesthat disappear
after vaginaldelivery

I Plicagpalmataeor arborvitae

FIGURE 2.3. Gross photograph of a lower uterine segment and
endocervix. The parallel plicae palmatae ridges are best seen near the
external os. The remaining canal is covered by glistening, clear mucus.




Squamougkpithelium

A Themajority of cervixportio is coveredby
stratified squamousepithelium

A Asthe squamouscellsmature, they
enlargeandincreasean overallvolume
while the amountof nuclearmaterial
decreases

I Basketweavepattern

A Cervicabquamouscellsare arbitrarily
dividedinto four distinctlayers

I Basabr germinallayer

i Parabasabr pricklecelllayer

I Intermediateor navicularcelllayer

I Superficiabr stratum corneumlayer




Squamougkpithelium

Basalayer

I Oneor two layersof smallcuboidalcellsthat
containlargedarkstainingnucleti

Parabasalayer

i lrregularpolyhedralcellswith large darkoval
nuclei

I Tonofilamentsanddesmosomesre present

Intermediatelayer
I Flattenedcellswith glycogenrich clearcytoplasm
i Compriseshe majority of squamousells
i Thenucleiaresmall darkandround

Superficialayer
i Flat elongatedcellswith smallpyknoticnuclei
I Collagerandkeratinfilamentare present

FIGURE 2.5, Normal ectocervix. The stratified squamous cells are
divided into four more or less distinct layers. B, basal cell layer; P,
parabasal cell layer; I, intermediate cell layer; S, superficial cell layer.
The latter two (outer) layers have clear cytoplasm, consistent with gly-
cogenation (hematoxylin and eosin, medium-power magnification).




Squamougkpithelium

A Maturation of squmouscellsis
estrogendependentandcantake as
little as 4days G e
i EstrogerstimulatesDNAsynthesis 7= 2 e

andshortensthe cellcycle G R

,2::;3};; i Z 7 7 g %72
A Inthe premenopausaind T : =

postmenopausadtate, the lessmature =~ = = = =
Squamoug:e”S(basaland parabasal FIGURE 2.6. Atrophic ectocervix. The number of squamous cell

layers is decreased and parabasal cells predominate (hematoxylin and

predomlnate eosin, high-power magnification).






Colposcopyf Squamougpithelium

A Smoothfeaturelesssurface
A Orangeor darkpink color

A Distinctiveobliquecapillaries

A Not modified by aceticacid

A Stainsmahonybrown with iodine



Columnarepithelium

A Asinglelayerof tall columnarcells
linesthe endocervicatanal

A Themajority of thesecellssecrete
mucus

A Endocervicatellsinvaginateinto
the cervicalstromato adepthof 5
to 8 mm

Sincethere are no ductalor acinar
structures this procesgechnically
representcryptformation, but by
conventionthey are called
endocervicaplands

FIGURE 2.7, Normal endocervix. A single layer of columnar cells
with basal nuclei covers the surface (hematoxylin and eosin, high-
power magnification).

FIGURE 2.8. Endocervical glands. Although they are called glands
because of their appearance in cross section, the structures should be consid-
ered crypts (arrow) (hematoxylin and eosin, medium-power magnification).
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Columnar
Epithelium

A Compressiof agroup
of arborizingglandscan
resultin the formation of
tunnelclusters

A Mesonephricemnantsin
cervicalstroma

A Microglandular
hyperplasias another
form of benigngland
proliferation.




Colposcopyf ColumnarEpithelium

A Distinctivecontour

A Darkred before aceticacid




TheNormal TransformationZone

A Nonkeratinizedstratified squamous
epitheliumextendsfrom | | NlheQ &
(the embryologigunctionbetween
the vaginaandvulva)to the SCJ on
the cervixatthe g 2 Y | hirtha

A Columnarepitheliumis asinglecell
layerof tall mucussecretingcells

A Columnarepitheliumcoversuvilli,
smallpolypoidprojectionsthat
containcentralloop capillaries




TheNormalTransformationZone

J

FIGURE 8.5.  (Continued) J: Surface electron micrograph of columnar epithelium. Notice the microvilli projecting
from the cell’s surfaces. (Courtesy of, and approved for reproduction by, the International Cervical Cancer (INCCA)
foundation.)




TheNormalTransformationZone

A Inreproductiveagewomen, the SCJ
IS variablypositionedon the
ectocervixor may be slightlywithin
the endocervicatanal

A Laterin life,the SCdnaynot beeasily
Identified colposcopicallgincethe
cellularinterfacemaybe hidden
deeplywithin the endocervicatanal

“'GURE 8.7. The SCJ is located within the endocervical canal and
—znnot be seen in this postmenopausal patient. However, remnants of
e transformation process, including nabothian follicles, are appar-
znt. The epithelium is thin and, therefore, prominent blood vessels can
“c easily seen. This epithelium is mature metaplasia.




TheNormalTransformationZone

A Thetraumatizedacidirritated

columnarepitheliumisreplacedby
small round, nucleardensereserve
cellspositionedbeneaththe
columnarepithelium

Thesecellseventuallyproliferate
anddifferentiate to form athin
replacementlayerof immature
metaplasticepithelium, then a
multicell layerof mature
metaplasticepithelium

Initially, this metaplasticcellular
changeappearson the exposedips
of columnarvilli

i Blanchingpf villi tip

Squamous
epithelium

columnar
epithelium

gland cleft

columnar

immature . :
i epithelium

SUIRAUE metaplasia

epithelium




TheNormalTransformationZone

A Theimmature metaplastic

epitheliumfusesor bridgeswith

Immature metaplastic
epitheliumon adjoininguvilli.

Finally opalascensheetsof
Immature metaplasiaare
formedthat extendastongue
like projectionstoward the os.

immature
metaplasia

columnar epithelium replaced
by immature metaplasia

Nabothian
C follicle

Nabothian
follicle

gland
opening immature

metaplasia



immature metaplasia

“zoothain follicle

—~ Villi covered by
columnar epithelium
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TheNormalTransformationZone

A Theepithelialtransfomation
processs episodicbut progressive
startingin the peripheryof the
transformationzoneandadvancing
concentricallytoward the osand
extendingup the canalin later life.

A Noncontiguousslandsof
Immature metaplasiamaybe seen
proximalto the advancingsCdhat
eventuallycoalasce

A MaximalTZactivity is seenin late
fetal life, atthe onsetof estogen
surgeat menarche duringthe first
pregnancyan inwomenusing
combinedoral contraceptives



Mature Metaplasia

A Multi-celllayerof fully differentiated
squamousgepitheliumthat lies
betweenimmature metaplasiaand
the originalSCJ

i TYY!I| imempksiacontains
only a few layersof
undifferentiatedcells

A Mature metaplasishastwo unique
featuresnot foundin original
squamousepithelium

I Glandopenings
I Nabothiancysts










Mature Metaplasia

A Glandopenings

I Advancingnetaplasticepitheliumsurroundsa cleft
betweencolumnarvilli on the surfacebut doesnot
completelyreplaceall the columnarepitheliumandfill
the spacebetweencolumnarvilli

I Mucusproducedby the deeplyconfined remaining
columnarcellsprotrudesto the surfacethroughthis
opening

A Nabothiancysts

I Thecleft becomesoccludedoy metaplasticepitheliumat
the surfaceandthe mucusproducedby the retained
columnarcellsbecomedrappedbeneath



Mature Metaplasia

Glandopenings Nabothiancysts



Histologyof ImmatureMetaplasia

A Undifferentiatedsquamous
epithelium

A Variablevillousremnants

A Densemmaturecells often
stellatein shape

A Intenseinflammatorycell
Infiltrate




Colposcopyf ImmatureMetaplasia

Stagel: Glazedvilli: faintly
acetowhite

Stage2: Fuseddenseraectowhite
villi

Stage3: Flatamorphoussheetwith
absentvessels




I'he Anatomy of the
I'ransformation Zone

True Squamo-
. Columnar
oquamous Junclion
Melaplasia

—

/7 mm

- Original

Squamo-
Observed Squamo- Columnar
Columnar Junction Junction

12 mm




Colposcopi¢-eatures

Epithelialcolor
Beforeandafter applicationof 3%5%aceticacidor [ dz3d BdinQ a

Vasculature
Typeof vesselvessepatern, vesselkaliber intercapillarydistance

Surfacetopography
E Flat ulcerated raisedsurfaces




Colposcopi&igns

Typeof tissue Colposcopisign Etiology
Epithelial Acetowhiteepithelium  Increasedcellularand nucleardensity
Increasedorotein agglutination
Leukoplakia Traumaticallynduced thickened
superficialepithelium
Ulceration Absenceof epitheliumcausedoy
trauma, infection, medications
Vascular Punctationandmosaic  Alterationsin epithelialcapillariesdue

Atypicalbloodvessels

to proliferative effect of the normal
Immature metaplasticprocess

Veryimmature metaplasticepithelium
Postradiationrangiogenesis
Granulationtissue




EpithelialColor

A Coloris derivedby the interaction of
transmitted colposcopidight with the Reflected light from stroma
eplthellu mandstroma Light (translucent pink)

A Thenuclearto-cytoplasmiaatio of epithelial
cellsand epithelialthicknessaffectthe
intensity of reflectedwhite light.

I Aseachincreasesthe amountof white light
returnedto the colposcopisincreasesandthe
amountof red coloremitted from
transilluminatedblood vesselgdecreases

Epithelium

A Healthymature nonkeratinizedstratified
squamousgepithelium(whetheroriginal
squamougepitheliumor mature metaplastic
epithelium) has goink color.

i A network ofcapillariesunderliesstratified
squamousepithelium, 10to 15 celllayersthick

Stroma }




EpithelialColor

colposcope — .

it emitted

and reflected
light

|

FIGURE i
8.13.  Stratified squamous epithelium of the cervix, demon

strating a pink color.

. 2P 8.14. Squamous epithelium appears pink because the white
wor of the colposcope combined with a small amount of red color
“he deeply residing capillaries blend to produce a light pink color.




EpithelialColor

A At high-power magnification tiny, superficialljjocateddarkred blood
vesselsan bedetected(network capillaries

A Thesdoop capillariesin stromalpapillaepenetrateinto the lower one-
third of the squamousepitheliumto nourishthe maturingcells

FIGURE 8.16. A, B: Tiny, small network capillaries of normal squamous epithelium. (Phot h [A
Dr. Kenneth L. Noller.) . 2 il




EpithelialColor

A Bothcolumnarepitheliumandimmature metaplasticepithelium
appearred.

A Thecloseproximity of the underlyingloop capillarieswhichare
coveredby only a singlecelllayerof columnarepithelium emitsa
predominantred hue from the transilluminatedlight.

A Thecolorof immature metaplasticepitheliumvariesdependingon
Its stageof maturation.

A Amberyellow, round nabothiancystsmaybe observedn
metaplasticepithelium

I Normalarborealbranchingdilated vessels



Leukoplakia

Epitheliumthat apperswhite prior to the
applicationof aceticacid

Most commonlyassociatedvith anincrease
In amountof keratin

Etiologyincludeschronictraumadueto
pessarydiaphragmretainedtampon.

Leukoplakianoted outsidethe TZ is not
likely associatedvith neoplasticprocess

It maycoverandobscureunderlying
neoplastidesions

FIGURE 8.24. A, B: Leukoplakia noted outside the cervical trans-
formation zone (arrow). Such lesions are not likely to be associated
with a neoplastic process.




Leukoplakia

A It variesin color. size distribution andcontour,

A Tinypinpointwhite elevationsare commonlynotedin women
who havehad previousablativeor excisionaproceduresof cervix

I Micropapularprojectionsmayassumean intermittent linear pattern,
radiatingfrom the the os.

B

FIGURE 8.26. A, B: Parakeratosis noted after loop excision of the cervix. Pinpoint, white elevations of
the epithelium are noted. The normally flat squamous epithelium assumes a “grainy,” pebbled texture.




Application of 3% %AceticAcid

A Healthy mature stratified epithelium
whetherit is originalsqguamous
epitheliumor mature metaplastic
epitheliumretainsits pink-tan color.

A Thedarkred colorof columnar
epitheliumbecomesblanchedassuming
atransient translucentwhite color.

I Eachvillusassumes more distinct
outline, appearingasgrapelike or
narrow polypoidstructures

I Thetransientwhite color persistsfor
only severalminutes then returningto
the originalred color.

I Anypersistingacetowhitecolor after
this time representammature
metaplasiaor neoplasia

FIGURE 8.31. A high-magnification colpophotograph of colum
nar epithelium demonstrating grape-like villous structures covered
by columnar epithelium. The acetic acid application makes the villi

appear more distinct.
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