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1. UVOD A PREHLED PROBLEMATIKY

1.1. Nadorova onemocn éni dolniho Zenského pohlavniho systému

Maligni nadory Zenského pohlavniho systému se v Ceské republice jiZz dlouhodobé& umistuji na
pfednich mistech Zebficku incidence a mortality nadorovych onemocnéni. Dle poslednich
publikovanych Gdaji Ustavu zdravotnickych informaci a statistiky CR (UZIS CR) prezentovanych na
informacénim webovém portalu SVOD (Systém pro Vizualizaci Onkologickych Dat, http://www.svod.cz)
mély v roce 2011 mezi malignitami zenského genitalu nejvyssi incidenci nadory délozniho téla (36,45
pfipadu / 100 tis. Zen), nasledované nadory ovaria (20,20 pfipadu / 100 tis. Zen), nadory déloZniho
hrdla (19,13 pfipadu / 100 tis. Zen), naddory vulvy (4,06 pfipadu / 100 tis. Zen) a nadory vaginy (0,84
pfipadu / 100 tis. Zen). Vice neZ jedna tfetina malignich nadord Zenského genitalu tedy vznika
v oblasti dolniho Zenského pohlavniho systému (vulva, vagina a déloZzniho hrdlo). Tyto organy tvori
komplexni anatomickou jednotku s jednotnou histologickou stavbou, vnimavosti k obdobnym
etiologickym faktoram a tedy i s jasné patrnou predispozici ke vzniku podobného spektra epitelialnich
prekancerdznich Iézi a karcinomud. Termin dolni Zensky pohlavni systém je v ¢esky psané literature

v

genital tract (LFGT).

1.2. Obecny koncept kancerogeneze organ ¢ dolniho Zenského pohlavniho systému

Orgadny LFGT jsou na povrchu pfevazné kryté Kkeratinizujicim nebo nekeratinizujicim
dlazdicovym epitelem, endocervikalni ¢ast délozniho hrdla pak cylindrickym zlazovym epitelem. Oba
typy epitelu jsou vnimavé k sexualné prenosné infekci lidskym papilomavirem (HPV), ktera je hlavnim
etiologickym faktorem vedoucim ke vzniku nenadorovych, prekanceréznich i nadorovych epitelialnich
Iézi v oblasti LFGT.

HPV je neobaleny epiteliotropni DNA virus z ¢eledi Papovaviridae. Zakladnimi stavebnimi
jednotkami virionu jsou cirkularni molekula DNA o délce 8000 paru bazi (bp) a kapsida tvofena
strukturalnimi proteiny L1 a L2. V soucasnosti je znamo vice nez 120 sérotypu HPV, které se liSi nejen
afinitou k jednotlivym anatomickym oblastem a typum epitelu, ale téZ potencialem prekancerdzni
a nadorové transformace epitelidlnich bunék. Nizce rizikové (LR) typy HPV, napf. 6 a 11, jsou v oblasti
LFGT pfic¢inou epitelidlnich proliferaci charakteru condyloma acuminatum (CoA) nebo plochych
kondylomat6znich Iézi, zatimco vysoce rizikové (HR) typy, napf. 16, 18 a 45, mohou za uritych

podminek vést ke vzniku dysplastickych zmén sméfujicich az k invazivnimu dlazdicobunénému
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karcinomu (SCC) nebo adenokarcinomu (Munoz et al. 2006). V procesu kancerogeneze se uplatfiuji
predevsim virové onkoproteiny E6 a E7, které degraduji intracelularni regulaéni proteiny p53 a pRb,
tim potlacuji funkci odpovidajicich tumor supresorovych gend a destabilizuji bunéény cyklus.
Nasledkem je ztrata kontrolnich mechanismd bunééné proliferace a nadorova transformace buriky
(Munger et al. 2004).

Dysplastické 1éze dlazdicového epitelu LFGT jsou jiZ tradi¢né popisovany v konceptu tzv.
intraepitelialni neoplazie a dle anatomické lokalizace odpovidaji vulvarni (VIN), vaginalni (ValN)
a cervikélni (CIN) intraepitelialni neoplazii. Rozsah dysplastickych zmén je dle aktualni WHO
klasifikace kvantifikovan do tfi stupid (I, Il a Ill) podle vertikdlniho rozsahu ztraty diferenciace,
cytologickych atypii a mitotické aktivity (Wilkinson a Teixeira 2003).

Klinicky duleZitou vlastnosti HPV pozitivnich prekanceréz a karcinomu dolniho Zenského
pohlavniho systému je jejich multicentricky vyskyt nejen v ramci jednotlivého organu, ale i v rozsahu
celého LFGT, kde se mohou v libovolnych kombinacich rozvijet simultanné nebo sukcesivné (Hampl
et al. 2006, van Beurden et al. 1998). Urcitou vyjimku v obecném konceptu kancerogeneze organ
LFGT predstavuje vulva, kde se ve vyraznéjSi mife kromé& HPV asociovanych lézi vyskytuji i HPV
negativni prekancerézy a karcinomy. Tyto nadory vznikaji odliSnou etiopatogenetickou cestou,
zejména mutacemi tumor supresorového genu TP53 (Hoevenaars et al. 2008, Toki et al. 1991, van
der Avoort et al. 2006) v terénu vulvarnich dermatéz typu lichen sclerosus (LS) a lichen simplex
chronicus (LSC) (Scurry 1999). Oba typy vulvarnich dysplastickych 1ézi Ize ve vétSiné pfipadi
jednoznacéné a spolehlivé odlisit histologicky a jsou tedy klasifikovany jako samostatné diagnostické
jednotky — HPV asociovana VIN obvyklého (klasického) typu (u-VIN) a HPV negativni VIN
diferencovaného (simplexniho) typu (d-VIN) (Hart 2001). Kromé histologického vzhledu existuji
mezi u-VIN a d-VIN jesté dalsi zdsadni klinicko-patologickeé rozdily, které jsou shrnuty v tabulce €. 1.

Pavodni terminologie VIN (WHO 2003) (Wilkinson a Teixeira 2003) vychazela z klasifikace
predloZené Mezinarodni spole¢nosti pro studium vulvovaginélnich chorob (International Society for
the Study of Vulvovaginal Disease, ISSVD) v roce 1986, ktera reflektovala tfistupfovy grading u-VIN
a povazovala d-VIN za prekancer6zu odpovidajici biologickym chovanim karcinomu in situ. V roce
2004 navrhla ISSVD modifikaci klasifikace VIN, ve které byl grading u-VIN zruSen, kategorie u-VIN Il
a u-VIN Il slouceny a jednotka u-VIN | zcela vypusténa (tab. 2) (Sideri et al. 2005). Tyto zmény se
Castecné odrazeji i v aktualni WHO klasifikaci VIN pfedloZzené v roce 2014, ktera do vulvarni patologie
zavadi koncept skvamoznich intraepitelidlnich 1ézi (SIL), dosud uZivany vyluéné pro popis
prekancer6z délozniho hrdla (tab. 2) (Crum et al. 2014).
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Tabulka 1.
Klinicko-patologické rozdily dvou zakladnich typu prekancerdz vulvy (u-VIN a d-VIN).

VIN, obvykly typ VIN, diferencovany typ
(u-VIN) (d-VIN)
Celkové Cetnost vice neZ 80 % méné neZz 20 %
Vékova predilekce premenopauzalni Zeny  postmenopauzalni zeny
Asociace s CIN a ValN ano ne
(multicentrickéa neoplazie LFGT)
Asociace s pohlavné pfenosnymi chorobami a
. ano ne
s condylomata acuminata
Etiologicky faktor HR HPV genové mutace (TP53)
koufeni cigaret dermatézy vulvy
Kofaktory imunosuprese (LS, LSC)
Tendence k multifokalit& silnd slaba
Potencial ke stromalni invazi slaby silny
Imunohistochemicky marker p16 @ p53
. , bazaloidni SCC dobrfe diferencovany
Asociovany SCC warty SCC keratinizujici SCC

VIN — vulvarni intraepitelidlni neoplazie, CIN — cervikalni intraepitelialni neoplazie, ValN — vaginalni
intraepitelialni neoplazie, LFGT — lower female genital tract (dolni Zensky pohlavni systém), HR HPV
— high risk human papillomavirus (vysoce rizikovy typ lidského papilomaviru), LS — lichen sclerosus,
LSC - lichen simplex chronicus, SCC — squamous cell carcinoma (dlaZzdicobunécny karcinom)

Tabulka 2.
Srovnavaci tabulka klasifikace ISSVD 1986 (WHO 2003), modifikovaného schématu ISSVD 2004 a
aktualni WHO 2014 klasifikace vulvarnich prekanceroz.

ISSVD 1986 (WHO 2003) ISSVD 2004 WHO 2014
Histologicky typ Grade Histologicky typ Grade Histologicky typ Grade

Reaktivni zmény
I HPV infekce - Low grade SIL -
Plocha kondylomatézni léze

VIN, obvykly typ

v ! VIN, obvykly
, obvykly typ ) . _
" (u-VIN) High grade SIL
VIN, diferencovany o YIN diferencovany typ _ VIN, diferencovany )

ISSVD - International Society for the Study of Vulvovaginal Disease (Mezinarodni spolec¢nost pro
studium vulvovaginalnich chorob), VIN — vulvarni intraepitelialni neoplazie, HPV — human
papillomavirus (lidsky papilomavirus), SIL — squamous intraepithelial lesion (skvamézni intraepitelialni
léze)
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1.3. Profylakticka vakcinace proti HPV

Zakladni strukturdlni jednotkou virionu HPV je kapsidovy protein L1, ktery je v lidském
organismu schopen vyvolat tvorbu virus neutralizujicich protilatek. Z této skute¢nosti vychazi princip
profylaktické vakcinace proti HPV (Stanley et al. 2006). Rekombinantné ziskany L1 protein vytvafi za
vhodnych podminek prazdné kapsidy bez virové DNA (tzv. virus-like particles, VLPs), které jsou
morfologicky a antigenné prakticky identické s pfirodnimi viriony a vyuZivaji se jako profylakticka
vakcina. V soucasnosti jsou pouzivany dvé ockovaci latky: bivalentni HPV-16/18 L1 VLP vakcina
(GlaxoSmithKline Biologicals, Rixensart, Belgium) a tetravalentni HPV-16/18/6/11 L1 VLP vakcina
(Merck, West Point, Pennsylvania, USA). Komplikaci pfi o¢kovani proti HPV muze byt antigenni
nepfibuznost L1 proteint jednotlivych typd HPV. Proto byly za z&klad v soucasnosti pouzivanych
vakcin zvoleny VLPs v populaci nej¢astéjSich HR HPV typu, které byly v pfipadé tetravalentni vakciny
doplnény i dvéma nejCastéjsimi LR HPV typy. V uréitém rozsahu existuje u o€kovanych jedinci
zkfizena protekce i proti ostatnim nevakcinaénim HPV typim (pfedeviim HPV 31, 33 a 45), jejiz
pfesny rozsah je nyni mapovan klinickymi studiemi (De Vincenzo et al. 2013, Malagon et al. 2012,
Verdenius et al. 2013). Situaci miZe dale komplikovat i rozdiln4 geograficka frekvence jednotlivych
typt HPV (Clifford et al. 2006, Munoz et al. 2004).

1.4. Prekancerézni |éze organ u LFGT a vyznam biomarker & v diferencialni diagnostice

Histopatologicka diagn6za prekanceréznich |ézi LFGT mize byt v nékterych pfipadech
zatizena znacnou interpersonalni a intrapersonalni variabilitou (McCluggage et al. 1998). Tato
problematika je nejlépe zdokumentovana u dysplastickych Iézi délozniho hrdla, kde se projevuje
predevsim v kategoriich CIN | (Stoler a Schiffman 2001) a CIN Il (Carreon et al. 2007). Casto mlze
dojit také k zaméné prekancerdzy s benignimi epitelialnimi proliferacemi nebo vagné definovanymi
diagnostickymi jednotkami s nejasnym biologickym potencialem, mezi které spada predevSim tzv.
atypickd nezrald dlazdicobun é¢éna metaplazie (atypical immature squamous metaplasia, AlM)
(Crum et al. 1983). V neposledni fadé byva Casto problematickd i analyza bioptickych vzorkd
suboptimalni kvality, at jiz z ddvodu jejich malé velikosti anebo mechanickych a termickych artefaktd.

Spravna histopatologicka diagnéza bioptického materialu z déloZzniho hrdla ma znaény klinicky
vyznam pro volbu odpovidajiciho terapeutického postupu (Wright et al. 2007). VétSina low grade
skvaméznich intraepitelialnich 1ézi (LSIL; CIN 1) spontanné regreduje, proto jsou pacientky zpravidla
Iégeny konzervativné a pouze klinicky sledovany. Zeny s high grade skvaméznimi intraepitelialnimi
Iézemi (HSIL; CIN Il a CIN lll) naopak podstupuji excizni terapeutické zakroky, zejména pak konizaci

nebo simplexni hysterektomii. Z tohoto hlediska ma nepfesnd klasifikace stupné dysplazie pfimy
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negativni dopad na |é€bu pacientky. DalSim pfikladem zavadéjiciho vysledku bioptického vySetfeni je
diagnoza AIM, ktera je pro gynekologa bezcennym Gdajem, nebot neodrazi biologické chovani léze
a sdruzuje pod stejnym terminem zcela benigni epitelidini proliferace (reaktivni zmény
v dlazdicobunééné metaplazii) a skute¢né prekancerézy (CIN 111).

S rozSifenim  imunohistochemickych metod do rutinni histopatologické praxe byly
identifikovany biomarkery umoznujici zlepSit diferencialni diagnostiku prekanceréznich Iézi organa
LFGT. V soucCasnosti hraje pravdépodobné nejvyznamnéjsi roli proteinovy produkt tumor
supresorového genu p16™“?, ktery se jako inhibitor cyklin dependentni kinazy G&astni regulace
bunééného cyklu a jehoZz exprese mize byt zvySena nasledkem infekce HR HPV typy (O'Neill a
McCluggage 2006). Imunohistochemicky detekovatelna patologickd exprese markeru p16™** je
pozorovana v dysplastickych lézich déloZzniho hrdla, kde jeji intenzita a rozsah koreluje se stupném
dysplazie (Keating et al. 2001, Klaes et al. 2001, Omori et al. 2007, Sano et al. 1998). Obdobny
charakter imunoexprese antigenu p16™<*? Ize pozorovat i v prekancerdznich lézich vulvy (Santos et
al. 2004).

Cytokeratin 17 (CK 17) je dalSim imunohistochemickym markerem, ktery je v odborné literature
diskutovan v kontextu diferencialni diagnézy a urceni progno6zy dysplastickych 1ézi LFGT. CK 17 byl
identifikovan jako marker kmenovych bunék déloZzniho hrdla (Martens et al. 2004) a je konzistentné
exprimovan v nezralé dlazdicové metaplazii (Smedts et al. 1992). Dle nékterych pozorovani byva CK
17 imunohistochemicky negativni v prekancer6znich lézich, pfedevSim pak v CIN Il (Regauer a Reich
2007). Dalsi studie vSak toto pozorovani nepotvrdily (Ikeda et al. 2008, Smedts et al. 1992) a vyuZziti
markeru CK 17 se tedy stale jevi jako kontroverzni metoda, ktera pfed zafazenim do rutinni praxe

vyZzaduje ddkladnéjsi ovéfeni na vétSim poctu pfipadd.

1.5. Fertilitu Set fici a méné radikalni chirurgické vykony v terapii ¢asnych stadii

karcinomu d élozniho hrdla

Karcinom déloZzniho hrdla je histologicky heterogenni skupina nador(i reprezentovanou
pfedevSim SCC (85 %), adenokarcinomem (10 %), adenoskvaméznim karcinomem a dalSimi
vzacnéjSimi histologickymi typy (5 %) (Vizcaino et al. 1998). Z epidemiologického hlediska jde o nador
se znacné nepfiznivym chovanim, nebot je jeho maximalni incidence ve srovnani s karcinomy
ostatnich organd posunuta do mladsich vékovych kategorii. V populaci Ceské republiky se téméf
24 % karcinomU déloZniho hrdla vyskytuje u Zen do 40 let véku (UZIS CR, http://www.svod.cz, obr. 1).
Podobna epidemiologicka situace je hlaSena i z ostatnich statli Evropy a USA (Arbyn et al. 2007,
Watson et al. 2008).
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Obr. 1. Vékova struktura pacientek se zhoubnymi nadoryd  élozniho hrdla
v Ceské republice.

Tak jako u ostatnich typu epitelovych nadorl zahrnuje diagnosticky algoritmus u pacientek
s karcinomem délozniho hrdla tfi zakladni kroky, které jsou nedilnou soucasti bioptického a pfipadné
i zobrazovaciho a klinického vySetfeni: uréeni typu nadoru (typing), stanoveni stupné diferenciace
nadoru (grading) a popis anatomického rozsahu nadoru (staging). Dale se hodnoti i pfitomnost
nadorové lymfangioinvaze a invaze do krevnich cév, perineuralni invaze, infiltrace chirurgickych
resekénich okrajd a dalsi patologické zmény. Anatomicky rozsah nadoru je tradiéné hodnocen ve
stagingovém systému TNM, ktery je vysledkem spoluprace Union for International Cancer Control
(UICC) a American Joint Comittee on Cancer (AJCC). Klinicky (cTNM) i patologicky (pTNM) staging
zavisi na tfech zakladnich parametrech nadoru: rozsahu primarniho nadoru (T), pfitomnosti metastaz
v regionalnich lymfatickych uzlinach (N) a pfitomnosti vzdalenych metastatickych lozisek (M).
Alternativou TNM klasifikace gynekologickych malignit je stagingovy systém pfedlozeny International
Federation of Gynecology and Obstetrics (FIGO). Pfehled TNM Kklasifikace karcinomu délozniho hrdla
(Sobin et al. 2009) vcetné odpovidajicich FIGO stadii (Pecorelli et al. 2009) je uveden v tabulce €. 3.

Zvoleni odpovidajiciho terapeutického postupu u pacientek s karcinomem délozniho hrdla se
odviji od klinického stadia onemocnéni. V ¢asnych stadiich choroby se pouziva primarni chirurgicka
IéCba, u vysSich stadii je nutno pfistoupit k radioterapii anebo chemoterapii, kterou Ize pfipadné
aplikovat i neoajuvantné. Orienta¢ni pfehled primarni chirurgické Ié¢by karcinomu délozniho hrdla
v z4vislosti na stadiu onemocnéni je podava tabulka €. 4. Pfehled pouZivané terminologie radikélnich
hysterektomii je uveden v tabulce &. 5. Zeny s minimaln& invazivnimi karcinomy stadia IA1 bez
nadorové lymfangioinvaze mohou dle soucasnych Ié¢ebnych protokolll podstoupit pouze konizaci
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a ponechat si tak moZnost budouciho téhotenstvi. Standardni chirurgick& terapie karcinomu délozniho

N e

hrdla stadia 1Al s lymfangioinvazi a stadia IA2 a vysSich je vSak neslucitelna se zachovanim fertility

a sestava z radikalni hysterektomie typu B nebo C s panevni lymfadenektomii anebo z radioterapie
(Holtz a Dunton 2002).

Tabulka 3.

TNM kategorie a FIGO stadia karcinomu délozniho hrdla.

Primérni nador (T)

ka-tre'\gl:]'zlrie ;L%% Klinicky nebo patologicky nalez
Tx primarni nador nelze hodnotit
T0 bez znamek primarniho nadoru
Tis karcinom in situ (preinvazivni karcinom)
Tl I nador omezeny na délozni hrdlo (Sifeni na délozni télo by nemélo byt zohlednéno)
invazivni karcinom diagnostikovany pouze mikroskopicky; stromalni invaze < 5,0 mm
Tla A ey ) . ey
méfend od baze epitelu a horizontélni rozsah < 7,0 mm
stromalni invaze < 3,0 mm
Tlal AL horizontalni rozsah < 7,0 mm
T1a2 A2 strqméln’l' irlvaze >3,0mma<5,0mm
horizontélni rozsah < 7,0 mm
klinicky zfeteln& |éze omezené na déloZzni hrdlo nebo mikroskopicka léze vétsi nez
T1lb IB
Tla2/1A2
T1bl IB1 | Klinicky zfetelna léze < 4,0 cm v nejvétSim rozméru
T1b2 IB2 | Klinicky zfetelna léze > 4,0 cm v nejvétSim rozméru
T2 I nador se Sifi mimo délohu, ne vSak do stény panevni nebo dolni tfetiny pochvy
T2a A bez Sifeni do parametrii
T2al [IA1 | Klinicky zfetelna lIéze < 4,0 cm v nejvétSim rozméru
T2a2 IIA2 | Klinicky zfetelna léze > 4,0 cm v nejvétSim rozméru
T2b ]3] nador se Sifenim do parametrii
T " nador se Sifi ke sténé péngvm’ :_:mebo postihuje dolni tfetinu pochvy anebo zpusobuje
hydronefrézu nebo afunkci ledviny
T3a A nador postihuje dolni tfetinu pochvy, bez Sifeni ke sténé panevni
T3b B nador se Sifi ke sténé panevni anebo zplsobuje hydronefrézu nebo afunkci ledviny
T4 v nador postihuje sliznici mo¢ového méchyfe nebo rekta anebo se Sifi mimo malou panev
T4a IVA nador postihuje sliznici mo€ového méchyre nebo rekta
T4b VB nador se Sifi mimo malou panev

Regionalni lymfatické uzliny (N)

NX
NO
N1

regionalni lymfatické uzliny nelze hodnotit
regionalni lymfatické uzliny bez metastaz
metastazy v regionélnich lymfatickych uzlinach

Vzdalené metastazy

(M)

MX
MO
M1

vzdalené metastazy nelze hodnotit
bez vzdalenych metastaz
vzdalené metastazy
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Tabulka 4.
Orientaéni pfehled primarni chirurgické Ié€by karcinomu délozniho hrdla v zavislosti na stadiu onemocnéni.

TNM kategorie /

FIGO stadium DalSi parametry Doporucovand chirurgicka terapie
- » konizace s histologicky negativnim resekénim okrajem
bez lymfangioinvaze i
« hysterektomie typu A
Tlal/lAl
I . trachelektomie s pavevni lymfadenektomii nebo hysterektomie typu
s lymfangioinvazi - . o
B s panevni lymfadenektomii
trachelektomie s panevni lymfadenektomii nebo hysterektomie typu
Tla2/1A2 i . L
C s panevni lymfadenektomii
?:deotrérmuazxmalmho trachelektomie s panevni lymfadenektomii
Tibl/1B1
nador vétsi nez 2 cm  radikalni hysterektomie typu C s panevni lymfadenektomii
T1B2/1B2
123/ lIA radikalni hysterektomie typu C s panevni lymfadenektomii

Chirurgickd lécha je feSena laparotomicky, laparoskopicky nebo roboticky. Panevni lymfadenektomie je spojena
s detekci SLN.

Tabulka 5.
Revidovand terminologie hysterektomii (Querleu a Morrow 2008).

Typ Rozsah resekce

» paracervikalni tkané preruSeny mediéalné od ureteru a lateralné od délozniho hrdla
A « uterosakralni a vezikouterinni ligamenta pferusena tésné u délohy
* minimalni resekce vaginy bez odstranéni parakolpickych mékkych tkani

» paracervikalni tkané pferuSeny na Urovni prachodu ureteru
B1 « parcialni resekce uterosakralnich a vezikouterinnich ligament
B « bez odstranéni kaudalnich hlubokych nervovych plexd paracervixu
» resekce minimalné 10 mm vaginy od déloZniho hrdla nebo od nadoru

B2 * jako u typu B1 + odstranéni lateralnich panevnich lymfatickych uzlin

» paracervikalni tkané pferuSeny v Urovni vnitfnich iliackych cév
« uterosakralni ligamenta preruseny u délohy a vezikouterinni ligamenta u mocového
méchyre
C » resekce 15 - 20 mm vaginy od délozniho hrdla nebo od nadoru spoleéné s pfilehlymi
parakolpickymi mékkymi tkAnémi
Typ C1: se zachovanim autonomni nervové inervace
Typ C2: bez zachovani autonomni nervové inervace

» paracervikalni tkané pferuSeny v oblasti panevni stény
D1 » resekce vaskularnich vétvi vnitfniho iliackého systému s odhalenim kofent n.
ischiadicus

» paracervikalni tkané pferuSeny v oblasti panevni stény

b2 » resekce hypogastrickych vaskularnich vétvi s pfilehlymi fasciemi a Useky kosterni

svaloviny
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Odkladani téhotenstvi do pozdéjSiho véku se v souasnosti stava trendem v rozvinutych
zemich, a proto mGze mit diagnéza karcinomu délozniho hrdla dalekosahly dopad na reprodukéni
plany pacientky. S rozvojem skriningovych a zobrazovacich metod zarover dochazi k posunu detekce
karcinomu délozniho hrdla do ¢asnych stadii a otazka alternativnich chirurgickych postupt
k zachovani fertilnich funkci se stava stale vice aktualni. Efektivita fertilitu Setficich chirurgickych
vykonud u pacientek s karcinomem déloZniho hrdla se odviji od spravné zvolenych indikac¢nich kritérii
a vhodného operac¢niho postupu. Cilem takové Iécby je minimalizace recidivy nadoru (onkologické
vysledky) pfi zachovani moznosti Uspésné zavrdené gravidity (t€hotenské vysledky). Prvnim prakticky
pouzivanym fertilitu Setficim chirurgickym vykonem byla vaginalni radikalni trachelektomie (VRT)
jejiz vysledky prezentoval v roce 1994 profesor Daniel Dargent (Dargentova operace) (Dargent et al.
1994, Dargent et al. 2000). Onkologické vysledky tohoto postupu jsou velmi pfiznivé a vyraznéji se
neliSi od radikalnich vykond (Plante et al. 2004, Shepherd et al. 2001). Téhotenské vysledky jsou téz
uspokojivé, zatizené pouze vySSim rizikem predéasného porodu (Plante et al. 2005, Shepherd et al.
2001). Alternativnim vykonem je abdominalni radikalni trachelektomie (ART) (Smith et al. 1997),
jejiz radikalita resekce paracervikalnich tkani se sice nejvice blizi standardnim onkologickym
vykonam, ale téhotenské vysledky jsou dramaticky horSi neZ u ostatnich fertilitu Setficich operaci (Kim
et al. 2010, Nishio et al. 2009). DalSim moZnym pfistupem pfedevSim u Zen s karcinomy vétSich
rozmért dosahujicich aZ k horni hranici indikanich kritérii pro fertilitu Setfici vykony je vyuZiti
neoadjuvantni chemoterapie (NAC) s protokoly na bazi cisplatiny (Landoni et al. 2007, Maneo et al.
2008, Plante et al. 2006).

Chirurgické vykony s omezenou radikalitou mohou mit opodstatnéni i u Zen starsiho véku nebo
u pacientek, které jiz neplanuji dalSi téhotenstvi. Radikalni hysterektomie s panevni lymfadenektomii
v riznych modifikacich mohou byt totiz doprovazeny ¢asnou a pozdni poopera¢ni morbiditou (Magrina
et al. 1995). Hlavni pFi¢inou urologickych, anorektalnich a sexudlnich komplikaci byva predevSim
extenzivni lymfadenektomie a resekce parametrii poSkozujici panevni nervové pletené (Frumovitz et
al. 2005, Kadar et al. 1983, Sood et al. 2002). PFi spravné indikované individualizované terapii by ¢ast
pacientek mohla tézit ze snizeného rozsahu resekéniho vykonu (napf. extrafascialni hysterektomie typ
A misto radikalnich hysterektomii typt B a C) a tedy ze sniZzené pooperacni morbidity.

Otazkou zUstavé, zda je mozno ve snizovani radikality vySe popsanych chirurgickych vykon(
postupovat jeSté dale a omezit rozsah resekce mediélnich ¢asti parametrii, které jsou standardné
resekovany nejen pfi radikalni hysterektomii, ale i pfi radikalni trachelektomii. Existuji ddkazy, Ze
u ¢asnych stadii karcinomu délozniho hrdla s negativitou panevnich lymfatickych uzlin je nadorové
postiZeni této ¢asti parametrii vzacné a nedosahuje ani 1 % (Covens et al. 2002, Kinney et al. 1995,
Plante et al. 2004, Stegeman et al. 2007). K vyraznéjsi redukci radikality téchto vykond mdze pomoci

chirurgicka detekce a podrobné histopatologické vySetfeni tzv. sentinelové lymfatické uzliny (SLN) ,
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ktera je definovana jako prvni uzlina v pfimé lymfatické drenazi primarniho nadoru a jejiz stav
predikuje riziko postizeni lymfatickych uzlin ve vySSich etazich. Peroperaéni detekce SLN pomoci
Patentové modii nebo radiokoloidem technecia (*"Tc), pfipadné kombinaci obou metod, je
v soucasnosti experimentalné pouzivand v mnoha onkogynekologickych centrech, ktera potvrzuji
spolehlivost tohoto postupu (Marnitz et al. 2006, Plante et al. 2003, Rob et al. 2005). Nejasnosti ale
dosud pretrvavaji ohledné efektivity a bezpeénosti peroperac¢niho histologického vySetfeni SLN (Bats
et al. 2011, Fader et al. 2008, Fanfani et al. 2004, Slama et al. 2013). Na zakladé velikosti nadorového

loZiska v SLN lze histopatologicky nalez v lymfatické uzliné klasifikovat do tfi kategorii:

* makrometastaza (> 2 mm),
* mikrometastaza (0,2 mm - 2 mm),

» izolovand skupina n&ddorovych bunék (ITC; < 0,2 mm).

Prognosticky vyznam mikrometastaz je s nejvétSi pravdépodobnosti srovnatelny
s makrometastazami (Cibula et al. 2012, Fregnani et al. 2006, Horn et al. 2008). Naopak pfitomnost
ITC v SLN ma nejspiSe zanedbatelny dopad na prognézu pacientky, coz je nicméné jeSté nutno

potvrdit SirSimi prospektivnimi studiemi (Cibula et al. 2012).
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2. OTAZKY A CILE PRACE

2.1. HPV infekce v nenadorovych lézich, prekancer6z &ch a SCC vulvy — dopad na
klasifikaci VIN a odhad efektivity profylaktické va  kcinace proti HPV

Profylakticka vakcinace proti HPV infekci je primarné uréena k prevenci dysplastickych lézi
a karcinomu délozniho hrdla, nicméné v menSim rozsahu muze redukovat i incidenci prekanceroz a
SCC vulvy. Zastoupeni HPV v dysplastickych |ézich a SCC vulvy a frekvence zastoupeni jednotlivych
typt HPV se v jednotlivych studiich liSi a vykazuje i geografickou variabilitu. PoloZili jsme si tedy
otazku, jaka je situace v zastoupeni HPV typl v etnicky pomérné homogenni populaci Ceské
republiky, jaky efekt profylaktické vakcinace proti HPV zde pfipadné miZeme oCekavat a v jaké mife
jsou HPV profily v souladu s klasifikacnimi schématy VIN. Za timto G¢elem jsme si vytycili nasledujici
cile:
» analyzovat pfitomnost HPV infekce a stanovit frekvenci jednotlivych HPV typl v epitelidlnich
lézich, které se uplatiuji pfi vzniku SCC vulvy u pacientek v Ceské republice
* na zakladé ziskanych dat orientaéné odhadnout pfipadny efekt profylaktické vakcinace proti
HPV
» korelovat HPV profily prekancerdznich 1ézi vulvy s ptvodni klasifikaci VIN (ISSVD 1986),
s modifikovanou terminologii ISSVD 2004 a s aktualnim schématem WHO 2014 a posoudit

vhodnost a oddvodnénost zmény klasifikace VIN.

INK4a
6

2.2. Vyznam imunohistochemické detekce marker d pl a CK 17 v diferencialni

diagnostice nenadorovych a prekancerédznich dlazdico bun éénych lézi d élozniho hrdla

PoloZili jsme si otazku, zda by imunohistochemické stanoveni exprese markert p16™** a CK
17 mohlo pomoci v diferencialni diagn6ze dlazdicobunéénych prekanceréznich |ézi délozniho hrdla,
kterd je zatiZena znacnou interpersonalni a intrapersonalni variabilitou. Cilem této ¢asti prace bylo:

« definovat charakteristické ~ p16™*®

imunoprofily  Sirokého spektra nenadorovych
a prekanceréznich dlazdicobunéénych Iézi délozniho hrdla, které by mohly v praxi slouzit jako
referen¢ni Udaje pro interpretaci nejasnych nélezd

« demonstrovat tento pfistup v praxi na prfikladu skupiny lézi s nejasnym prekancer6znim
potencidlem (AIM) a pokusit se na zakladé analyzy imunoexprese markert p16™*® a CK 17

0 jejich reklasifikaci do kategorii s pfesnéji definovanym biologickym chovanim.
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2.3. Vyznam vybranych patologickych prognostickych faktor & pro fertilitu Set Fici a
mén & radikalni chirurgické vykony u pacientek s ¢asnym stadiem karcinomu d élozniho
hrdla

ProtoZe dosud nebyly jednoznaéné definovany podminky pro provadeéni fertilitu Setficich a méné
radikalnich chirurgickych vykon(, pokusili jsme se vypracovat odpovidajici indika¢ni kritéria
a terapeuticko-diagnostické algoritmy. Duraz jsme kladli pfedevSim na uUlohu histopatologického
vySetfeni pro predikci rozsahu postizeni parametrii, od kterého se odviji potfebna radikalita
chirugického vykonu. Cile této ¢asti prace byly nasleduijici:

e vypracovat a v praxi oveéfit protokol peropera¢niho a definitivniho zpracovani SLN, ktery by
bylo mozno pouZzit vrealném c&ase v rutinni bioptické praxi, a to predevSim z hlediska
optimalizace pfinosu pro pacientku a ¢asovych, persondlnich a materialnich nékladd
patologické laboratore

e provést prognostickou analyzu pfitomnosti nadorovych depozit v SLN ve vztahu k objemu
primarniho nadorového loZiska

» vyhodnotit riziko patologického postizeni parametrii v zavislosti na objemu primarniho
nadorového loziska a pfitomnosti nadorovych depozit v SLN

e analyzovat vyznam neoadjuvantni chemoterapie pro fertilitu Setfici chirurgické vykony

u pacientek s hrani¢ni velikosti primarniho nadorového loziska.
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3. METODIKA

Jednotlivé metody a soubory pacientd jsou podrobné charakterizovany v pfisluSnych
publikacich v pfiloze této dizerta¢ni prace. NiZe je uveden pouze pfehled a zakladni principy metod

pouzivanych v naSich studiich.

3.1. Zpracovani bioptického materiélu

Veskery biopticky material v naSich studiich byl zpracovan béznymi histologickymi technikami.
SLN ur€ené k peroperaénimu vySetfeni byly do laboratofe patologie dopraveny nativné a jejich
nasledné zpracovani je podrobné popsano niZe. Materidl zaslany ke standardnimu zpracovani byl
fixovan po dobu 24 hodin v 10% pufrovaném formolu (pH 7,2). VSechny vétSi resekéaty vulvy
a resekéaty delohy vcetné konizatl byly ihned po odbéru jesté pred fixaci operatérem orientovany
a pfipevnény na podlozku. U mensSich excizi a materidlu z lymfadenektomii nebyla orientace vzorku

pred fixaci nutna.

3.2. Molekularni metody detekce a typizace HPV

Molekularni vySetfeni k typizaci HPV jsme provadéli z archivniho bioptického materialu
fixovaného ve formolu a zalitého do parafinu. Po izolaci deoxyribonukleové kyseliny (DNA) byla
provedena polymerazova fetézova reakce (PCR) kontrolniho genu (lidsky B-globin) k potvrzeni
dostate¢ného mnoZstvi DNA a nepfitomnosti inhibitord DNA polymerazy. U vzorkd vyhovuijici kvality
nasledovala metodou PCR amplifikace fragmentu virového strukturalniho genu L1 délky 150 bp
s vyuzitim primerd GP5+ a GP6+. Vlastni detekce a typizace HPV probihala metodou reverzni
hybridizace na membrané (reverse line blot hybridisation, RLB), ktera umoziiuje v jedné reakci
zachytit az 37 rlznych typad HPV. Pokud vzorek obsahoval HPV DNA, ale nedoSlo k hybridizaci,
probéhlo uréeni HPV typu pomoci sekvenace DNA.

3.3. Imunohistochemické metody

Cilem imunohistochemického vySetfeni je vizualizace jadernych, cytoplazmatickych
i membranovych antigent v histologickych fezech, které jsou hodnoceny ve svételném mikroskopu.
Metoda je zaloZzena na principu vazby specifické primarni protilatky se zkoumanym antigenem, ktery

je ve tkani demaskovan a zpfistupnén rdznymi technikami — nejéastéji pisobenim tepla, mikrovinného
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zafeni nebo roztokd sriznym pH, pfipadné natrdvenim enzymem (napf. trypsinem). Komplex
antigenu a primarni protilatky je v dalSim kroku detekovan polyklonalni sekundarni protilatkou
s navazanym biotinem, ktera s epitopy primarni protilatky reaguje na podkladé mezidruhové
specificity. Polyklonalita sekundarni protilatky vede k amplifikaci vazebnych mist a k zesileni reakce.
Vizualizace imunokomplext primarni a sekundarni protilatky probihd enzymaticky (napf. aktivitou
peroxidazy). Enzym je navazadn na avidin (v praxi nejcastéji streptavidin), ktery vytvafi vazbu
s biotinem na sekundarni protilatce a po nasledném pfidani substratu vznika enzymatickou reakci
barevny precipitat pozorovatelny v histologickém fezu v misté vazby primarni protilatky na tkanovy
antigen. V naSich studiich jsme imunohistochemicky analyzovali pfitomnost celkem tfi markerd —
p16™“? (klon G175-405, BD Biosciences, Franklin Lakes, USA), CK 17 (klon E3, DakoCytomation,

Glostrup, Dansko) a Sirokospektrého cytokeratinu CK KL1 (Immunotech, Marseille, Francie).

3.4. Klinicka a zobrazovaci vySet reni pacientek

Soucasti predopera¢niho stagingu pacientek byla kromé fyzikalniho vySetfeni a dalSich
standardnich metod i expertni volumometrie nadoru provadéna transvaginalnim ultrazvukovym
vySetfenim (8 MHz sonda, Acuson Sequoia 512, Siemens, Malvern, USA) a magnetickou rezonanci
o sile magnetického pole 1,5 T (Gyroscan ACS-15NT Power Track 1000, Philips, DA Best, Nizozemi)
s uzitim T2 vazenych snimku v turbo spin echo médu (TSE).

Po operaénim vykonu byly pacientky dispenzarizovany v ramci standardnich onkologickych
protokold, v prabéhu periodickych prohlidek byly podrobeny rutinnimu fyzikalnimu vySetfeni

a v pfipadé potfeby byla provedena pfislusna zobrazovaci vySetfeni.

3.5. Peropera ¢ni chirurgicka detekce SLN

K identifikaci SLN jsme pouzZili kratky protokol, ktery nezahrnoval pFedoperacni
lymfoscintigrafii. SLN byly detekovany pfimo béhem chirurgického vykonu dle dfive publikovaného
postupu (Rob et al. 2005) pomoci kombinované aplikace Patentové modFi (Patentblau V 2,5 %, BYK
Gulden, Konstanz, Némecko nebo Bleu Patenté V 2,5 %, Guerbert, Roissy, Francie) a lidského
koloidniho albuminu radioaktivné znageného 20 MBq *™Tc s velikosti &astic 100 - 600 nm (SentiScint,
Medi-Radiopharma Ltd, Erd, Madarsko). Obé& farmaka byla pfed podanim nafedé&na v poméru 2 ml
aktivni latky na 2 ml fyziologického roztoku. Po uvedeni pacientky do anestezie byl *™Tc radiokoloid
aplikovan vaginalnim pfistupem velmi pomalu (5 - 8 sekund) peritumorézné do C&tyfech kvadrant(
délozniho hrdla, nikoliv vSak pfimo do nadoru. Bezprostfené poté byla do okoli nadoru vaginalné

podana Patentova modf stejnym zptisobem jako pfi pfedchozi aplikaci *™Tc radiokoloidu. S asovym
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odstupem 10 - 15 minut po aplikaci Patentové modfi bylo chirurgicky otevieno retroperitoneum.
Chirurgicky pFistup do malé panve umoznil pfimou vizualizaci modfe se barvicich lymfatickych kanald
a lymfatickych uzlin. Radioaktivita byla nasledné detekovana laparoskopickou nebo ruéni
laparotomickou gamma sondou (Neoprobe, Johnson & Johnson, USA). Jako SLN byly identifikovany
vSechny lymfatické uzliny nejbliz8i k nadoru, které byly v ¢ase detekce modfe zbarvené a vykazovaly
radioaktivitu. Po exstirpaci SLN byla radioaktivita jesté jednou ovéfena na resekatu, ktery byl nasledné
odeslan k peroperaénimu histologickému vySetieni.
Pro statistické zhodnoceni UspéSnosti peroperacni chirurgické detekce SLN jsme vychéazeli
z faktu, ze lymfaticka drenaz délozniho hrdla je oboustranna a ze SLN jsou tedy lokalizovany
pravostranné i levostranné (Rob et al. 2005). Na tomto zakladé jsme definovali nasledujici parametry:
» selhani detekce — pocet pacientek, u kterych nebylo mozno SLN identifikovat ani na jedné
strané
» jednostranna detekce — pocet pacientek, u kterych se podafilo SLN identifikovat pouze
jednostranné
e UspéSnost detekce (detection rate, DR) — percentualni pomér pacientek s Uspé3né

detekovanou SLN (jednostranné nebo oboustranné) k celkovému poctu pacientek

celkovy pocet pacientek — selhani detekce

DR (%) =

celkovy pocet pacientek

» stranove specificka UspéSnost detekce (side specific detection rate, SSDR) — percentualni
pomér poctu levych a pravych stran s GUspésSné detekovanou SLN k celkovému poctu levych
a pravych stran.

2 x celkovy pocet pacientek — (2 x selhani detekce + jednostranna detekce)
SSDR (%) =

2 x celkovy pocet pacientek

3.6. Histopatologické zpracovani SLN a parametrii

Po zaslani nefixovaného materialu na pracovisté patologie byla makroskopicky patrna SLN
vypreparovana z okolni tukové tkané, podélné rozpllena a kazda ¢ast byla zpracovdna samostatné.
SLN menSsi velikosti, které nebylo moZno identifikovat prostym okem, byly ponechéany v kontinuité

s pfilehlymi tkanémi. Peroperaéni vy3etfeni materidlu probihalo standardizovanym protokolem, ktery
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sestava ze zamrazeni tkané v tekutém dusiku a zhotoveni 3 aZ 5 sériovych fezu o tloustce 4 ym, bez
hlubSiho prokrajovani materialu. Tkanové fezy byly barveny Harrisovym hematoxylinem a eozinem.

Po peroperaénim vySetfeni byl material rozmrazen a fixovan po dobu 24 hodin v 10%
pufrovaném formolu (pH 7,2). Nasledné byly SLN zpracovany béznymi histologickymi technikami
a zality do parafinovych blokd, které byly sériové prokrajovany v intervalu 250 ym a z kazdé drovné
byl zhotoven jeden fez barveny hematoxylin-eozinem a dalSi fez k imunohistochemickému vySetfeni
Sirokospektrou protilatkou proti cytokeratindm CK KL1. Interval 250 pm mezi jednotlivymi arovnémi
fezl je povaZovan za optimalni kompromis mezi efektivitou zachytu nadorového postizeni SLN
a materialnich, ¢asovych a personélnich narokd na laboratofe patologie (Cserni 2004).

Na zakladé maximalniho rozméru nadorového loZiska v histologickém Fezu bylo pfipadné
postizeni SLN klasifikovdno podle vySe uvedeného schématu jako makrometastaza (> 2 mm),
mikrometastaza (0,2 — 2 mm) nebo ITC (< 0,2 mm). K méfeni mikroskopickych vzdalenosti byl pouzit
program QuickPHOTO MICRO 2.3 (PROMICRA, Praha). Pfitomnost ITC v SLN byla v souladu se
zavaznymi pravidly TNM klasifikace (Sobin et al. 2009) interpretovana jako histologicka negativita
lymfatické uzliny.

Parametria zaslana spolu s resekatem délohy byla stranové orientovana a po zméfeni velikosti
byla na jejich povrch aplikovana tus kidentifikaci chirurgickych resekénich okraji v histologickych
fezech. Né&sledné byla parametria odstfiZzena tésné v odstupu od déloZniho hrdla. Poté byla
parametria v dlouhé ose prokrajovana v sériovych fezech v intervalu 5 mm. Histologicky byl vzdy
zpracovan prvni fez v sekvenci odpovidajici tponu parametrii k déloznimu hrdlu, dale lateralni Usek
parametrii v nejvétsi vzdalenosti od délozniho hrdla a jeden nahodny fez pfiblizné z poloviny Sife
parametria. Samostatné byla zpracovana i vSechna makroskopicky a palpaéné suspektni loziska

anebo lymfatické uzliny.

3.7. Statistické metody

Pro hodnoceni rozdild v medianech véku jednotlivych skupin pacientek jsme pouZili neparovy
t-test s Welchovou korekci, pfipadné analyzu rozptylu jednoduchého tfidéni (ANOVA test).
Kontingenéni tabulky jsme analyzovali standardnim chi-kvadrat testem (eventualné s Yatesovou
korekci) nebo Fisherovym exaktnim testem. VSechny vypodty jsme provadéli pomoci statistického
programu GraphPad InStat (verze 3.06) (GraphPad Software, San Diego, USA). VSechny testy byly
oboustranné a hodnoty vyznamnosti p < 0,05 jsme povazovali za statisticky signifikantni. Pouzivali
jsme 95% interval spolehlivosti.
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4. VYSLEDKY A DISKUZE

4.1. HPV infekce v nenadorovych lézich, prekancer6z 4ach a SCC vulvy — dopad na

klasifikaci VIN a odhad efektivity profylaktické va  kcinace proti HPV

Cilem dvou nasich studii (pfilohy I a 1) a navazujicich pfehledovych ¢lanka (pfilohy 1l a V)
bylo definovat prevalenci jednotlivych typd HPV v nenadorovych, prekanceréznich a nadorovych
dlazdicobunéénych Iézich vulvy a odhadnout efektivitu profylaktické vakcinace proti HPV v populaci
Ceské republiky. Dalsim cilem naseho projektu byla korelace ziskanych HPV profilGi jednotlivych typd
vulvarnich 1ézi s tradi¢ni klasifikaci VIN (ISSVD 1986) a s navrhem na jeji modifikaci (ISSVD 2004).

Do studie jsme zaradili celkem 269 dlazdicobunéénych 1ézi vulvy (obr. 2 a obr. 3) — LS
(n = 35), LSC (n = 14), CoA (n = 57), u-VIN I (n = 4), u-VIN Il (n = 12), u-VIN lll (n = 66), d-VIN
(n=12) a SCC (n = 69), u kterych byla testovana pfitomnost HPV a stanoveno spektrum typi HPV
metodou reverzni hybridizace (RLB), pfipadné sekvenace DNA. Detekované typy HPV byly rozdéleny
na nizce rizikové (LR HPV), vysoce rizikové (HR HPV), pravdépodobné vysoce rizikové (pHR HPV)
a HPV typy s neuréenym rizikem (UR HPV). K rozélenéni jednotlivych HPV typl dle rizikovosti pro
lidsky organismus jsme vyuzili data pfedchozi epidemiologické studie (Munoz et al. 2006).

Celkem jsme v naSi sestavé detekovali 15 HPV typu. Ve skupiné HR HPV prevaZzovaly HPV
16, 33 a 45, zatimco mezi LR HPV typy byly nej¢astéjsi HPV 6 a 11. Vysoka frekvence HPV pozitivity
byla dle ofekavani zastizena v CoA a ve vSech stupnich u-VIN, dale bylo HPV pozitivnich 42,0 %
SCC (obr. 4). Ve skupiné CoA dominovalo zastoupeni LR HPV typl, v u-VIN a SCC se naopak
a podobné i vyskyt lézi infikovanych vice HPV typy byl v téchto dvou kategoriich nejvySsi. Pfi analyze
véku pacientek jsme pozorovali signifikantni rozdil mezi vékovymi mediany skupiny u-VIN a d-VIN,
mezi HPV pozitivnimi SCC a HPV negativnimi SCC, ale také mezi Zzenami s diagnézou u-VIN I
a u-VIN Il (obr. 6).
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Obr. 2. Prekancerdzni Iéze vulvy a SCC asociované s  HPV infekci.

A — u-VIN Ill, warty typ (HE, 40x); B — u-VIN lll, bazaloidni typ (HE, 100x); C — u-VIN lIl, warty typ
(HE, 400x); D — u-VIN IIl, bazaloidni typ (HE, 400x); E — SCC, warty typ (HE, 200x); F — SCC,
bazaloidni typ (HE, 100x).

u-VIN — vulvarni intraepitelidlni neoplazie obvyklého typu, SCC - squamous cell carcinoma
(dlaZdicobunécny karcinom), HE — hematoxylin-eozin
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Obr. 3. Dlazdicobun é¢&né léze vulvy sdruZzené s HPV negativni cestou karci  nogeneze.
A — LS (HE, 100x); B — LSC (HE, 40x); C — pfechodova z6na mezi LSC a d-VIN (HE, 200x);
D — d-VIN (HE, 40x); E — d-VIN (HE, 400x); F — SCC keratinizujici typ (HE, 200x).

LS — lichen sclerosus, LSC — lichen simplex chronicus, d-VIN - vulvarni intraepiteliaini neoplazie
diferencovaného typu, SCC - squamous cell carcinoma (dlaZdicobunécny karcinom), HE -
hematoxylin-eozin
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Obr. 4. Prevalence HPV v nenadorovych, prekancer6zn ich a nadorovych dlazdicobun é&€&nych lézich
vulvy.

HPV - lidsky papilomavirus, LS — lichen sclerosus, LSC - lichen simplex chronicus, CoA — condyloma
acuminatum, u-VIN — vulvarni intraepitelidlni neoplazie obvyklého typu, d-VIN - vulvarni intraepitelialni
neoplazie diferencovaného typu, SCC — squamous cell carcinoma (dlazdicobunéény karcinom)
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Obr. 5. Spektrum rizikovych skupin HPV v HPV asocio  vanych Iézich vulvy.

HPV - lidsky papilomavirus, CoA — condyloma acuminatum, u-VIN — vulvarni intraepitelialni neoplazie obvyklého
typu, SCC - squamous cell carcinoma (dlaZzdicobunécny karcinom), LR HPV — nizce rizikovy typ lidského
papilomaviru, HR HP — vysoce rizikovy typ lidského papilomavirus, pHR HPV — pravdépodobné vysoce rizikovy
typ lidského papilomaviru, UR HPV — typ lidského papilomaviru s neuréenym rizikem
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Obr. 6. Vékova struktura pacientek s dlazdicobun ~ &énymi Iézemi vulvy s vyzna €enim minimalniho a
maximalniho v éku a vékového medianu. Schematicky jsou zndzornény i mediany véku skupin u-VIN I, Il a lll.
U statisticky vyznamnych rozdild jsou uvedeny odpovidajici hodnoty p.

HPV - lidsky papilomavirus, LS — lichen sclerosus, LSC - lichen simplex chronicus, CoA — condyloma
acuminatum, u-VIN — wvulvarni intraepitelidlni neoplazie obvyklého typu, d-VIN - vulvarni intraepitelidlni
neoplazie diferencovaného typu, SCC — squamous cell carcinoma (dlazdicobunéény karcinom)

4.1.1. Diskuze

Prevalence HPV pozitivity v jednotlivych kategoriich dlaZzdicobuné&nych vulvarnich 1ézi je
v nasi studii pIné v souladu s modelem dvou nezavislych cest vzniku SCC vulvy (Hoevenaars et al.
2008, Toki et al. 1991, van der Avoort et al. 2006). Prokéazali jsme, ze vulvarni dermatdzy (LS a LSC),
d-VIN a vétSina SCC vulvy nejsou asociovany s HPV infekci. Dale jsme potvrdili, Ze histopatologicka
diagn6za u-VIN a d-VIN dobfe koreluje s experimentalné zjisténym HPV profilem |éze. DulezZitym
nalezem u diagnostickych jednotek CoA a u-VIN Il byla tendence k simultanni infekci vice nez jednim
typem HPV. V pfipadé CoA to neni prekvapujici zjiSténi, nebot CoA jsou povazovany za polyklonalni
epitelialni proliferace bez maligniho potencialu (Vandepapeliere et al. 2005). u-VIN Ill a SCC jsou
naopak definovany jako monoklonalni |éze (Rosenthal et al. 2002) s integrovanym genomem jednoho
transkripéné aktivniho HPV (Wentzensen et al. 2004), coZ se v nasi studii odrazilo minimalni frekvenci
vyskytu koinfekci rznymi typy HPV v téchto kategoriich. NaSe data proto naznacuji, Ze u-VIN Il je
heterogenni diagnosticka jednotka zahrnujici jak typické prekancerozni |éze, tak i nenadorové
epitelidlni proliferace obsahujici HPV typy, které nenachazime v u-VIN Il a SCC. Kategorie u-VIN Il
a u-VIN Il se navic signifikantné liSi vékovou strukturou pacientek. Proto by dle naSeho nazoru méla
byt u-VIN Il povazovana za lézi s nejednoznaénym prekancer6znim potencidlem, podobné jako je
v soucasnosti vnimana CIN Il (Moscicki et al. 2006, Snijders et al. 2006, Zuna et al. 2004). DalSim

dalezitym poznatkem vyplyvajicim z na3i studie je vysoka frekvence HR HPV infekce ve skupiné
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u-VIN I, kterou prokazala i dalsi studie (Srodon et al. 2006).

Na zakladé vySe uvedenych faktd se domnivame, Ze modifikované klasifikaéni schéma VIN
(ISSVD 2004) muze byt po slou¢eni kategorii u-VIN Il a u-VIN lll a zruSeni diagnostické jednotky
u-VIN | zavadéjici a nemusi jednoznaéné korelovat se skuteénym prekancerdznim potencialem léze.
Tento problém caste€né fesi aktualni klasifikace WHO 2014 zanesenim kategorie LSIL; nicméné
skupiny u-VIN Il a u-VIN 1l maji byt na zakladé jejiho doporu€eni zahrnuty do spoleéné jednotky HSIL
a heterogenita u-VIN Il tak neni nijak zohlednéna.

Zastoupeni jednotlivych typd HPV se v naSi sestavé mirné liSi od ¢asti dalSich studii, a to
predevSim v uzSim spektru HPV typu v SCC a dale v nizsi prevalenci HPV 16 a vySSim zastoupeni
HPV 33 v u-VIN lll a SCC (Srodon et al. 2006, van Beurden et al. 1998). Vyjimkou je pouze studie
z blizkého regionu Némecka (Hampl et al. 2006), coz je vsouladu sijiz dfive popisovanou
geografickou variabilitou vyskytu jednotlivych typt HPV (Clifford et al. 2006). V u-VIN a SCC jsme
detekovali i pfitomnost HPV 45. Vzhledem ke skutecnosti, Ze Zadné z dosud volné dostupnych HPV
vakcin neobsahuje VLP HPV 33 a HPV 45, mlze byt efektivita profylaktického o¢kovani proti HPV
atim i karcinomu vulvy v populaci Ceské republiky niz$i nez v ostatnich regionech. Soué¢asna data
vSak naznacuji zkfizenou protektivitu vakcinaci ziskanych protilatek proti nevakcinaénim typam HPV
(pfedevsSim HPV 31, 33 a 45), jejiz pfesny rozsah je nyni mapovan klinickymi studiemi (De Vincenzo
et al. 2013, Malagon et al. 2012, Verdenius et al. 2013).

INK4a
6

4.2. Vyznam imunohistochemické detekce marker @ pl a CK 17 v diferencialni

diagnostice nenadorovych a prekancerdznich dlazdico bun éénych lézi d élozniho hrdla

V nasi dalsi studii (pFiloha V) vénované prekancer6zam LFGT jsme se vénovali moznostem
zpfesnéni histopatologické diagnostiky dlazdicobunéénych 1ézi déloZzniho hrdla s vyuZitim
imunohistochemickych metod k diferencialni diagn6ze nejednoznacnych nélezd. Primarnim cilem
projektu bylo co nejpfesnéji definovat charakteristické imunoprofily jednotlivych kategorii CIN
a zpfesnit tak mozZnosti jejich histopatologické diagnozy, kterd je zatizena znacnou interpersonalni
i intrapersonalni variabilitou. DalSim cilem studie bylo porovnat ziskané imunoprofily znamych
a jednoznacné charakterizovanych 1ézi s rozsahem imunoexprese u dlaZzdicobunécnych proliferaci
s vdgné definovanymi histopatologickymi kritérii anebo s nejasnym prekancerdéznim potencialem.
Typickou ukazkou takové léze je pfedevSim AIM, ktera mize mikroskopicky imitovat CIN Ill. Na
antigendm — regulatoru bun&&ného cyklu p16™** a cytoplazmatickym intermediarnim filamentdm
cytokeratinu 17 (CK 17).

Do sestavy jsme zafadili 295 konizatt déloZniho hrdla s dlazdicobuné&nymi lézemi, které jsme
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klasifikovali do 8 kategorii — dlazdicobunéénd metaplazie (n = 33), reaktivni zmény (n = 23),
koilocytdza (n = 15), plochy kondylom (n = 8), CIN | (n = 35), CIN Il (n = 82), CIN lll (n = 67) a AIM
(n = 32). V3echny Iéze jsme vysetfili imunohistochemicky protilatkou proti antigenu p16™<*? a pfipady
AIM navic jesté protilatkou proti CK 17. Léze se znamym biologickym potencialem jsme sdruzili do
3 zakladnich skupin — metaplasticky fenotyp (dlazdicobunééna metaplazie a reaktivni zmény),
LSIL/HPV fenotyp (koilocyt6za, plochy kondylom a CIN I) a HSIL fenotyp (CIN Il a CIN IlI) a jejich
typicky imunoprofil jsme pouzili pro reklasifikaci 1ézi ze skupiny AIM. Vychazeli jsme z pfedpokladu, ze
zafazeni dlazdicobunééné léze déloZniho hrdla do jedné z téchto tfi zakladnich skupin je dostacujici
informaci pro oSetfujiciho Iékafe ke zvoleni vhodného terapeutického pfistupu k pacientce. Na
zakladé aktualnich protokold jsou totiz pacientky s LSIL zpravidla |éceny konzervativné a pouze
klinicky sledovany, zatimco zeny s HSIL naopak podstupuji excizni terapeutické zakroky, zejména pak
konizaci nebo simplexni hysterektomii (Wright et al. 2007).

INK4a
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V na8i sestavé jsme zaznamenali celkem 13 mozZnych pl imunoprofild. Kromé

jednoznacéné definovaného negativniho nalezu, mohlo imunohistochemické vySetfeni vykazovat riizné
obrazy pozitivity, které jsme klasifikovali na zakladé horizontalniho rozsahu (sporadicka, fokalni
a difuzni pozitivita), vertikalniho rozsahu (pozitivita dolni poloviny epitelu a celé Sife epitelu) a intenzity

barveni (slaba a silna pozitivita). Kombinaci riznych variant horizontalniho a vertikalniho rozsahu

6INK4a

pozitivity a intenzity barveni vzniklo dalSich dvanact pl imunoprofild (obr. 7 a 8).

6INK4a

Negativita pl pfevazovala v kategorii dlazdicobunééné metaplazie, reaktivnich zmén

a koilocytozy. VSechny léze ze skupiny CIN Il a CIN 1, téméF vSechny pfipady CIN | pouze s jedinou

6INK4a

vyjimkou a vSechny ploché kondylomy vykazovaly zvySenou expresi pl , jejich imunoprofily se

vSak vzajemné liSily intenzitou a horizontalni a vertikalni distribuci pozitivity. Charakteristickym rysem

6INK4a

metaplastického fenotypu byla pl negativita. LSIL/HPV fenotyp vykazoval vyrazné heterogenni

expresi p16™«4

, v8echny léze s difuzni pozitivitou v dolni poloving epitelu jakékoliv intenzity v3ak
spadaly do kategorie CIN |. HSIL fenotyp byl jasné definovan predevsim diftzni silnou pozitivitou

v celé Sifi epitelu.
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Obr. 7. Piehled zastoupeni 13 moZnych pl6 imunoprofil G v jednotlivych  kategoriich

dlazdicobun éénych Iézi d éloZniho hrdla.

SM - dlazdicobunécna metaplazie, RC — reaktivni zmény, Kc — koilocytéza, Co — plochy kondylom, CIN —
cervikalni intraepitelialni neoplazie, AIM — atypical immature squamous metaplasia (atypicka nezrala dlazdicova
metaplazie), LH — lower half (dolni polovina epitelu), FT — full thickness (cela Sife epitelu)

Ve skupingé AIM bylo 68,8 % piipadil p16™*® pozitivnich s celkem 5 réiznymi imunoprofily
vcéetné negativity. Na zakladé jejich porovnani s vySe popsanymi referenénimi skupinami spada
pfiblizné jedna tfetina pfipadd AIM mezi l1éze s metaplastickym fenotypem, jedna tfetina do skupiny
LSIL/HPV a jedna tfetina odpovida HSIL. VSechny pfipady AIM metaplastického a LSIL/HPV fenotypu
exprimovaly CK 17 difazné, naopak u AIM s HSIL fenotypem lehce prevazovala pouze fokalni

pozitivita CK 17, Zadna léze vSak nebyla zcela negativni (tab. 6).

Tabulka 6.
Prehled imunoexprese CK 17 v jednotlivych skupinach AIM stratifikovanych na zakladé jejich p16
imunoprofild a klinicky relevantnich fenotyp(

INK4a

p16™ *® imunoprofil Fenotyp D(;E;”? imunoexp;e:):la(gln |'
Negativita Metaplasticky 10/10 -
Sporadicka slaba pozitivita v celé Sifi epitelu LSIL/HPV 2/2 -
Fokalni slaba pozitivita v celé Sifi epitelu LSIL/HPV 9/9 -
Fokalni silna pozitivita v celé Sifi epitelu HSIL - 2/2
Difuzni silna pozitivita v celé Sifi epitelu HSIL 4/8 4/8

CK 17 — cytokeratin 17, AIM — atypical immature squamous metaplasia (atypicka nezrala dlazdicova
metaplazie), LSIL — low grade squamous intraepithelial lesion (low grade skvamadzni intraepitelialni
Iéze), HSIL - high grade squamous intraepithelial lesion (high grade skvamézni intraepitelialni Iéze),
HPV — human papillomavirus (lidsky papilomavirus)
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Obr. 8. Piiklady p16 "*** imunoprofil @ u raznych typ G dlazdicobun &&nych lézi d &lozniho
hrdla.

a — negativita v metaplastickém dlazdicovém epitelu s reaktivnimi zménami (200x), b —
sporadickd, slaba pozitivita v celé Sifi metaplastického dlazdicového epitelu s koilocyt6zou
(200x), ¢ — fokélni, slab& pozitivita v celé Sifi epitelu v plochém kondylomu (100x), d — ostry
prechod mezi metaplastickym dlaZzdicovym epitelem a CIN | s difGzni, slabou pozitivitou v doIni
poloviné epitelu (100x), e — diftzni, silna pozitivita zasahujici do horni poloviny epitelu v CIN I

(200x), f — difazni, siln& pozitivita v celé Sifi epitelu v CIN Il (200x).
CIN — cervikéIni intraepiteliélni neoplézie
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4.2.1. Diskuze

V nasi studii jsme potvrdili, Ze imunohistochemicky prokazana difizni p16™¢

pozitivita je silné
asociovana s pfritomnosti dysplastickych zmén v dlazdicobunécéné Iézi délozniho hrdla. V kategorii CIN
| byla difuzni pozitivita pfevazné slaba a limitovana na dolni polovinu epitelu, zatimco u CIN Il a CIN 1lI
pfevazovala silna pozitivita v celé Sifi epitelu. Podobné zavéry byly prezentovany i v dalSich studiich
(Keating et al. 2001, Klaes et al. 2001, Omori et al. 2007, Sano et al. 1998). Pouze fokalni exprese
pl
prekancerdézniho potencialu nebo s minimalnim rizikem progrese jako jsou napfiklad ploché

6™ *? je charakteristicka pro dlazdicobunééné léze délozniho hrdla asociované s HPV infekci bez

kondylomy, koilocytéza a nékteré pfipady CIN | (Klaes et al. 2001, Sano et al. 1998). Ostatni
dlazdicové afekce zcela benigniho chovani jako je dlazdicobunééna metaplazie nebo reaktivni zmény

INK4a
6

mohou vykazovat slabou sporadickou pl pozitivitu (Keating et al. 2001, Klaes et al. 2001, Sano

et al. 1998). V naSi sestavé jsme také zaznamenali nékteré z |1ézi z kategorie CIN | (5,7 %), jejichz
pl
s rizikem progrese do vySSiho stupné dysplazie (Hariri a Oster 2007, Negri et al. 2004, Wang et al.
2004).

Na zakladé imunoexprese pl

6™ *® imunoprofil odpovidal HSIL fenotypu a které by mohly reprezentovat podskupiny CIN |

6™ *?jsme v naSem souboru preklasifikovali pfiblizné jednu tfetinu

pfipadd AIM na HSIL, coz je v souladu sdosud publikovanymi vysledky, i kdyz se pomér
reklasifikovanych 1ézi v jednotlivych studiich vyrazné liSi (19 % aZ 65 %) (Duggan et al. 2006, laconis
et al. 2007, Regauer a Reich 2007). Néktefi autofi v této indikaci doporuéuji i imunohistochemické
vySetfeni CK 17, které méa poskytnout inverzni vysledek ve srovnani s prikazem p16™® (Regauer a
Reich 2007). NaSe data vSak nepotvrzuji dostate¢nou spolehlivost a jednoznaénost detekce CK 17 ve
srovnani s p16™*® imunohistochemii. K podobnym zavérdm dosly i nékteré dalsi studie (Ikeda et al.
2008, Smedts et al. 1992) a p16™ *?proto i nadale zistava jedinym spolehlivym imunohistochemickym

markerem k diferencialni diagnostice dlazdicobunéénych Iézi délozniho hrdla.

4.3. Vyznam vybranych patologickych prognostickych faktor & pro fertilitu Set Fici a
mén é radikalni chirurgické vykony u pacientek s ¢asnym stadiem karcinomu d élozniho
hrdla

4.3.1. Prehled souboru pacientek, Gsp é&Snost chirurgické detekce SLN a korelace

peropera éniho a definitivniho histopatologického zpracovani SLN

Pro zhodnoceni moZnosti provedeni fertilitu Setficich a méné radikalnich chirurgickych vykona

u pacientek s karcinomem déloZniho hrdla jsme sestavili a postupné doplfovali soubor celkem 395
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Zen sruaznou velikosti a rozsahem nédoru déloZzniho hrdla, ktery jsme dale analyzovali pfedevsim
z hlediska rizika postizeni SLN a patologického postizeni parametrii. Jednotlivé zaveéry
s odpovidajicimi publikaénimi vystupy (pfFilohy VI — XIII) budou diskutovany na nésledujicich

stranéach.

Za Ucelem statistické analyzy jsme soubor pacientek rozdélili do 3 z&kladnich skupin (tab. 7):

» skupina A — maximalni rozmér nadoru do 20 mm a infiltrace méné nez do 1/2 Sife stromatu
délozniho hrdla

e skupina B — maximalni rozmér nadoru 20 mm az 30 mm a infiltrace méné nez do 2/3 Sife
stromatu déloZniho hrdla

e skupina C — maximalni rozmér nadoru vétsi nez 30 mm a infiltrace minimalné do 2/3 Sife

stromatu délozniho hrdla.

Tabulka ¢. 7 ukazuje trend zavislosti objemu primarniho nadoru a rozsahu infiltrace stromatu
na detekéni efektivitu jak v parametru celkové Uspésnosti detekce SLN (DR), tak i stranové specifické
Uspésnosti detekce SLN (SSDR). Tyto rozdily jsou statisticky vyznamné pro DR (x2 pro trend =
10,121; p = 0,0015) a podobné i pro SSDR (x2 pro trend = 16,220; p = 0,0001). Nejspolehlivéjsi pro
klinickou praxi je tedy detekce SLN u ¢asnych stadii nadora skupiny A, tedy u lézi velikosti pod 20 mm
s infiltraci méné nezZ 1/2 Sife stromatu délozniho hrdla. U skupiny pacientek s nddory skupiny A naSe
data dale dokladaji niz8i riziko nadorového postizeni SLN a to nejen formou makrometastaz
a mikrometastaz, ale i ITC. Zavéry peroperacniho vySetfeni SLN dobfe korelovaly s nalezy pfi
definitivnim zpracovani uzliny sériovym prokrajovanim a imunohistochemickym vySetfenim. FaleSna
pozitivita SLN nebyla v naSem souboru pozorovana a pfipady faleSné negativity se vyskytovaly
ojedinéle. U fale3né negativnich SLN odpovidala ve vSech pfipadech n&dorova depozita
mikrometastdzdm nebo ITC, vSechny makrometastdzy byly identifikovany jiz peroperacnim

vySetfenim. V nékterych pfipadech byly peroperacné detekovany i ITC.
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Tabulka 7.

Prehled a charakteristika souboru pacientek, u kterych byla provedena detekce a histopatologické
zpracovani SLN. Pacientky jsou rozdéleny do skupin podle velikosti a rozsahu primarniho nadoru.

A B C

Pocet pacientek 199 89 107
Pocet SLN 567 269 278
Selhani detekce SLN (pocet pacientek) 3 5 10
Jednostrannd detekce SLN (poCet pacientek) 14 9 11
Detekce na pacientku (DR) 98,5 % 94,4 % 90,7 %
Detekce na stranu (SSDR) 95,0 % 89,3 % 85,5 %
Primérny pocet SLN na pacientku 29 3,2 2,9
Pacientky s pozitivitou SLN 19 (9,6 %) 15 (16,9 %) 18 (16,8 %)

- makrometastaza 13 11 13

- mikrometastaza 6 4 5
Pacientky s ITC v SLN 5 (2,5 %) 5 (5,6 %) 4 (3.7 %)
FaleSna negativita SLN 0 1 (0,4 %) 1 (0,4 %)
FaleSna pozitivita SLN 0 0 0

SLN - sentinel lymph node (sentinelova lymfatick& uzlina), DR — detection rate (UspéSnost detekce), SSDR
— side specific detection rate (stranové specificka Uspésnost detekce), ITC — isolated tumor cells (izolované
nadoroveé buriky)

Moznosti peroperaéniho vySetfeni SLN vyjadfuji obrazky ¢. 9 az 12, které zobrazuji celkem
3 SLN od pacientky s adenoskvaméznim karcinomem délozniho hrdla, grade 2, pT1bl. V kazdé SLN
byl peropera¢né zastizen jiny typ nadorového depozita. SLN ¢&. 1 obsahovala 1 makrometastazu
viditelnou jiz pouhym okem (obr. 9), v SLN ¢&. 2 bylo nékolik mikrometastaz rlizné velikosti (obr. 10
aobr. 11) a v SLN ¢&. 3 byly identifikovany ITC (obr. 12). DalSi pfipad pacientky s diagnézou SCC
délozniho hrdla, grade 3 jiZz ukazuje zachyt ITC v SLN béhem sériového prokrajovani
a imunohistochemického vySetfeni (obr. 13). V8echna nadorovd depozita v SLN véetné ITC bylo
v naSem souboru moZzno identifikovat jiz z kvalitné provedenych histologickych Fez( v z&kladnim
barvenim hematoxylinem-eozinem. Imunohistochemické vySetfeni proto nepfineslo dalSi zlepSeni
zachytu patologického postizeni SLN.
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Obr. 9. Adenoskvamézni karcinom d  élozniho hrdla, grade 2. Makrometastaza v SLN ¢&. 1 (viditelna
jiz pfi makroskopickém hodnoceni resekatu), peroperacni vySetfeni. HE, zvétSeni 20x.

SLN — sentinel lymph node (sentinelova lymfaticka uzlina), HE — hematoxylin-eozin
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Obr. 10. Adenoskvamdzni karcinom d élozniho hrdla, grade 2. Mikrometastdza v SLN ¢&. 2,
peroperacni vySetfeni, HE, zvétSeni 40x.

SLN — sentinel lymph node (sentinelova lymfaticka uzlina), HE — hematoxylin-eozin

Obr. 11. Adenoskvamoézni karcinom d élozniho hrdla, grade 2. Mikrometastdza v SLN ¢&. 2,
peroperacni vySetfeni, HE, zvétSeni 100x.

SLN - sentinel lymph node (sentinelova lymfaticka uzlina), HE — hematoxylin-eozin
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Obr. 12. Adenoskvamézni karcinom
délozniho hrdla, grade 2. ITC (Sipka) v
SLN ¢&. 2, peroperacni vySetfeni. HE,
zvétSeni 100x a 400x.

SLN — sentinel lymph node (sentinelova
lymfaticka uzlina), ITC — isolated tumor
cells (izolované nadorové buriky), HE —
hematoxylin-eozin

Obr. 13. Dlazdicobun éény karcinom
délozniho hrdla, grade 3. ITC
v perifernim splavu SLN (Sipka), ve
kterém je dale zastizena reaktivni
zanétliva celulizace véetné
vicejadernych histiocytd (hvézdicka).
HE a imunohistochemické vySetfeni
Sirokospektrou protilatkou proti
cytokeratinm CK KL1 (vloZzeny
snimek), zvétSeni 100x a 200x.

SLN - sentinel lymph node (sentinelova
lymfaticka uzlina), ITC — isolated tumor
cells (izolované nadorové buriky), HE —
hematoxylin-eozin
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4.3.2. Fertilitu Set Fici chirurgické vykony s omezenou resekci medialnic h ¢éasti parametrii (LAP-I
protokol)

Ve dvou projektech (pfilohy VI a VII) jsme demonstrovali proveditelnost a bezpeénost nového
fertilitu Setficiho chirurgického postupu - laparoskopické lymfadenektomie s identifikaci SLN
a s naslednou konizaci nebo simplexni trachelektomii. Inovaci tohoto vykonu ve srovnani s VRT
a ART je omezeni resekce medialnich ¢asti parametriii, coz by mohlo vést ke sniZzeni morbidity
pacientek a ke zlepSeni téhotenskych vysledk(. Cilem téchto studii bylo téz ovéfeni onkologickych
vysledku a jejich srovnani s efektivitou ostatnich fertilitu Setficich vykonu.

Podminkou zafazeni do projektu byl pozZadavek pacientky na zachovani fertility,
z medicinskych kritérii pak dale velikost nadoru mensi nez 20 mm v nejvétSim rozméru a infiltrace
méné nez 1/2 Sife stromatu délozniho hrdla zjiSténa predoperaéni ultrasonografickou volumometrii
a magnetickou rezonanci (skupina A). Obé studie byly zaloZzeny na dvoudobém diagnosticko-
terapeutickém algoritmu, ktery jsme nazvali LAP-I protokol (obr. 14). V LAP-I protokolu zavisi rozsah
chirurgického vykonu v prvni dobé& na peroperacnim vySetieni SLN a ve druhé dobé po tydennim
odstupu na vysledcich definitivniho histopatologického zpracovani SLN a ostatnich lymfatickych uzlin.

Do inicialni studie (pfiloha VI) bylo zafazeno celkem 26 Zen s ¢asnym stadiem karcinomu
délozniho hrdla (stadia IA2 a IB1). Nadorova depozita v SLN byla peroperaéni biopsii zastizena
u 4 zen (15,4 %), u nichz byla nasledné provedena radikalni hysterektomie. U ostatnich pacientek byl
vykon omezen pouze na laparoskopickou panevni lymfadenektomii. Definitivni histopatologické
vySetfeni neodhalilo v Z&ddné dalSi lymfatické uzliné véetné SLN metastatické postiZzeni, a proto mohlo
byt u 15 pacientek dle protokolu pfistoupeno k simplexni trachelektomii a u 7 pacientek ke konizaci.
Z onkologického pohledu se LAP-I protokol jevi jako bezpeény postup. Lokalni recidiva nadoru byla
diagnostikovana pouze u jedné pacientky v oblasti istmu délohy 14 mésicu po operaci. LAP-I protokol
je efektivni i z hlediska moznosti budouci koncepce. U pacientek zafazenych do studie jsme
zaznamenali celkem 15 téhotenstvi u 11 Zen a z toho celkem 8 porodl u 7 Zen. Jeden porod byl
predcéasny, a to ve 24. tydnu téhotenstvi, dalSimi komplikacemi byly 4 spontanni potraty a 1 ektopicka

gravidita.
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Karcinom délozniho hrdla 1A2/I1B1

MRI/US volumometrie:

» maximalni rozmér pod 20 mm
« infiltrace méné nez 1/2 stromatu

Identifikace a laparoskopicka resekce SLN

Peroperaéni vysSetireni SLN

Negativni Pozitivni

Systematlc.:ka . Radikalni hysterektomie
laparoskopicka

lymfadenektomie (typ C)

Histopatologické vySetreni SLN
(sériové prokrajovani + IHC)
+

Standardni histopatologické
vysetieni lymfatickych uzlin

Negativni Pozitivni
Konizace (1A2) Radikalni hysterektomie
Simplexni trachelektomie (IB1) (typ C)
Obr. 14. Diagnosticko-terapeuticky algoritmus LAP-I protokolu.

MRI — magneticka rezonance, US — ultrasonografie, SLN — sentinel lymph node (sentinelova lymfatick& uzlina),
IHC — imunohistochemické vySetrfeni

VySe popsany soubor pacientek se v nasledujici studii (pFiloha VI) podafrilo rozsifit na 40 Zen.

Kromé 10 pacientek ve stadiu IA2 a 27 pacientek ve stadiu IB1 jsme do souboru zaradili i 3 pacientky
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ve stadiu IA1 s nadorovou lymfangioinvazi. Nadorova depozita v SLN byla v rozSifeném souboru
peroperac¢né zastizena u 6 Zen (15,0 %). V definitivnim histologickém vySetfeni byly vSechny ostatni
lymfatické uzliny véetné SLN negativni a proto mohlo 34 pacientek podstoupit fertilitu Setfici
chirurgicky vykon. V pribéhu onkologického sledovani pacientek, které trvalo prGimérné 47 mésic,
doslo k recidivé naddoru pouze u jedné pacientky (viz vySe). Do doby publikace studie probéhlo celkem
23 téhotenstvi u 17 Zen a z toho 12 Uspésnych porodd u 11 pacientek. Pocet pfed¢asnych porodud se

oproti pfedchozi studii nezvysil.

4.3.3. Rozsah postizeni SLN a parametrii u paciente k s éasnymi stadii karcinomu d éloZzniho
hrdla

Diagnosticko-terapeuticky LAP-I protokol pfedstaveny v pfedchozich studiich (pFilohy VI a VII)
vychazi z postulatu podpofeného literarnimi Gdaji (Covens et al. 2002, Plante et al. 2004, Stegeman et
al. 2007), Zze patologické postizeni parametrii je u ¢asnych stadii karcinomu délozniho hrdla vzacné,
a proto mohou pacientky profitovat z omezeného rozsahu resekce medidlnich ¢asti parametrii. Tzv.
patologické postizeni parametrii (PPP) je definovano jako pfitomnost pozitivni parametrialni lymfatické
uzliny nebo jako nekontinualni Sifeni nadoru v parametriich (napf. formou nadorové lymfangioinvaze).

VyS8e zminény predpoklad jsme podpofili simultanné provadénou prospektivni studii (pFiloha
VIIl), kde jsme experimentalné zjiStovali rozsah a distribuci nadorové zménénych SLN i dalSich
lymfatickych uzlin a patologického postiZzeni parametrii u pacientek s karcinomy délozniho hrdla stadia
IA2 a karcinomu stadia IB1 menSi velikosti, které nepronikaji hloubéji nez do 2/3 Sife stromatu
délozniho hrdla. Kritéria k zafazeni do studie splfiovalo 158 pacientek, které jsme za Ucelem
porovnani s predchozimi vysledky rozdélili do dvou jiz dfive definovanych skupin A (91 pacientek)
a B (67 pacientek). Detekce a peroperacni vySetfeni SLN probihaly standardnim zpuasobem jako ve
vySe popsaném LAP-I protokolu. Nasledné byla u vSech pacientek provedena radikalni hysterektomie
s resekci parametrii.

V obou skupinach pacientek bylo PPP a metastatické postizeni nesentinelovych lymfatickych
uzlin limitovano vyluéné na pacientky s nddorovymi depozity v SLN (tab. 8). Celkem bylo v obou
skupinach diagnostikovano 25 pacientek s metastatickym postizenim SLN, z této skupiny bylo PPP
zastizeno v 7 pfipadech (28,0 %) a metastazy v nesentinelovych lymfatickych uzlinach v 8 pfipadech
(32,0 %). PPP meélo nejcastéji formu lymfangioinvaze (3 pfipady), dale nadorovych depozit
v parametrialnich SLN (2 pfipady) a nesentinelovych lymfatickych uzlinach (2 pfipady). DalSim
zajimavym poznatkem je i skutecnost, ze pouze 4,2 % SLN se vyskytuje v medialnich ¢astech

parametrii. Tento fakt je v souladu s naSimi pfedchozimi vysledky (Rob et al. 2005).
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Tabulka 8.

Patologické postizeni parametrii a nesentinelovych lymfatickych uzlin v zavislosti na stavu SLN
u jednotlivych skupin pacientek.

Pocet PPP PostiZeni nesentinelovych
pacientek (%) lymfatickych uzlin

Skupina A (91 pacientek)

SLN negativni 80 (87,9 %) 80 negativni (100,0 %) 80 negativni (100,0 %)
SLN pozitivni 11 (12,1 %) 3 pozitivni (27,3 %) 3 pozitivni (27,3 %)
Skupina B (67 pacientek)

SLN negativni 53 (79,1 %) 53 negativni (100,0 %) 53 negativni (100,0 %)

SLN pozitivni 14 (20.9 %) 4 pozitivni (28,6 %) 5 pozitivni (35,7 %)

SLN — sentinel lymph node (sentinelova lymfatick& uzlina), PPP — patologické postiZzeni parametrii

4.3.4. VyuZiti neoadjuvantni chemoterapie pro ferti  litu Set Fici chirurgické vykony u  éasnych

stadii karcinomu d éloZniho hrdla (LAP-III protokol)

DalSim krokem naSeho vyzkumu (pfilohy VII a IX) bylo ovéfeni proveditelnosti a zhodnoceni
onkologickych a téhotenskych vysledk fertilitu Setficich vykon( u pacientek s nadory, jejichz rozsah ¢i
velikost pfesahuji horni kritéria pro zafazeni do protokolu LAP-I (nador velikosti nad 20 mm anebo
s invazi pohybujici se vrozsahu 1/2 az 2/3 Sife stromatu délozniho hrdla). Tato skupina Zen neni
vhodna k primérni fertilitu Setfici chirurgické lé¢bé, protoZze rozsah resekce by nedovolil zachovat
dostate¢ny objem nadorem nepostizeného stromatu déloZniho hrdla nutny k Gspésnému dokonéeni
téhotenstvi. Zakladnim principem modifikovaného |é€ebného pfistupu je vtéto situaci predevsim
snaha o predoperaéni zmenSeni primarniho nadoru, kterého Ize dosdhnout pomoci neoadjuvantni
chemoterapi (NAC). Za timto Ucelem jsme vypracovali LAP-IIl protokol zaloZzeny na inicialni 1é¢bé
vysokodavkovanou NAC na bazi cisplatiny, vSechny dalSi diagnosticko-terapeutické kroky jsou shodné
s protokolem LAP-I.

Do pilotni sestavy (pfiloha 1X) jsme zafadili celkem 5 pacientek a tento soubor jsme
prezentovali formou kazuistickych sdéleni. V dalSi publikaci (pFiloha VII) jsme rozSifili po¢et pacientek
na 9 a demonstrovali prvotni onkologické a téhotenské vysledky. Z onkologického hlediska doSlo po
NAC kvyznamné regresi primarniho nadoru. Celkem 3 pacientky byly bez histopatologicky
prokazatelného nadorového rezidua, u 4 pacientek bylo biopticky prokazano mikroskopické reziduum

velikosti do 2 mm, u 1 pacientky makroskopické reziduum nejvétSiho rozméru 13 mm a u 1 pacientky
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zasahovala rezidualni nadorova infiltrace do kranidlniho chirurgického okraje trachelektomie.
Reprodukéni schopnost byla zachovana u 7 pacientek a v dobé publikace jsem zaznamenali jiz
1 porod zdravého ditéte a 2 probihajici téhotenstvi. Za pomérné kratky interval onkologického
sledovani pacientek nedoSlo k zadné recidivé nadoru. Prospektivni studii jsme v nasledujicich letech
rozSifili az na 28 pacientek (pFiloha XIV). Po aplikaci NAC nebyl rezidualni nador zastizen celkem
u 6 pacientek (21,4 %), mikroskopické reziduum mensi nez 3 mm bylo zastizeno u 11 Zen (39,3 %)
a makroskopické reziduum bylo diagnostikovano téz u 11 pacientek (39,3 %). Fertilitu se podafilo
zachovat u 20 Zen (71,4 %), ze kterych 10 Zen otéhotnélo (50,0 %) a 8 z nich porodilo celkem 10 déti.
Recidivu nadoru jsme ve skupiné pacientek po fertilitu zachovavajicim vykonu zaznamenali ve
4 pfipadech (20,0 %), ztoho lokalni recidiva v oblasti déloZzniho hrdla byla diagnostikovana
u 3 pacientek a metastatické postizeni ovaria u 1 pacientky. Celkem 2 Zeny s recidivou nadoru

onemocnéni podlehly (10 %).

4.3.5. Méné radikalni chirurgické vykony v terapii ¢asnych stadii karcinomu d éloZniho hrdla

V jedné z naSich predchozich studii (pfiloha VIII) jsme demonstrovali minimalni riziko PPP
u pacientek s ¢asnym stadiem karcinomu délozniho hrdla a s negativitou SLN. V naSem dalSim
projektu (pfiloha X) jsme navézali na predchozi vysledky a posuzovali bezpe€nost a onkologické
vysledky limitované resekce mediélnich ¢asti parametrii u Zen rlznych vékovych kategorii s €asnymi
stadii karcinomu délozniho hrdla. Do studie bylo zafazeno celkem 60 pacientek — 3 pacientky ve
stadiu IA1 s nadorovou lymfangioinvazi, 11 pacientek ve stadiu I1A2 a 46 pacientek ve stadiu IB1.
Postupovali jsme standardizovanym zplUsobem na zakladé modifikovaného diagnosticko-
terapeutického algoritmu LAP-II, ktery vychazi z LAP-I protokolu (obr. 15). Na rozdil od klasickych
IéCebnych postupll podstoupily pacientky ve studii pouze vaginalni laparoskopicky asistovanou anebo
laparoskopickou simplexni hysterektomii misto radikalni hysterektomie. V pfipadé pozitivnhiho nalezu
v lymfatickych uzlinach pfi definitivnim zpracovani byla indikovana adjuvantni radioterapie.

SLN byly Gspésné identifikovany u vSech pacientek a jejich pozitivita byla prokazana
u 5 pacientek (8,3 %). U 3 zen byly v SLN peroperaéné zastizeny metastazy velikosti 5 mm, 8 mm
a1l0 mm, u dalSich 2 pacientek bylo peroperacni vySetfeni SLN faleSné negativni a definitivni
zpracovani odhalilo nadorova depozita z kategorie mikrometastaz a ITC. Zadné dalsi metastazy
v nesentinelovych lymfatickych uzlinach nebyly v pribéhu studie zastizeny. U prvnich 25 pacientek
s negativitou SLN byla provedena lymfadenektomie standardniho rozsahu a v této skupiné jsme
zaznamenali vznik pooperacniho lymfedému ve 12 % pfipadd a lokalizované dilatace lymfatickych cév
(tzv. lymfocyst) u 24 % pacientek. U dalSich 32 Zen s negativni SLN byla ve druhé poloviné studie

radikalita lymfadenektomie omezena a incidence lymfocyst klesla na 6,3 %, vznik lymfedému jsme
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v této skupiné klinicky nediagnostikovali. Primérnd doba onkologického sledovani pacientek byla
47 mésicll a béhem tohoto obdobi nedoSlo u zadné z pacientek, vcetné Zen s pozitivitou SLN,

k recidivé nadoru.

Karcinom délozniho hrdla 1A1/1A2/I1B1

MRI/US volumometrie:

* maximalni rozmér pod 20 mm
« infiltrace méné nez 1/2 stromatu

Identifikace a laparoskopicka resekce SLN

Peroperacni vysetreni SLN

Negativni Pozitivni

Systematicka laparoskopicka
lymfadenektomie
Simplexni hysterektomie

Histopatologické vysetieni SLN
(sériové prokrajovani + IHC)
+
Standardni histopatologické
vySetreni lymfatickych uzlin

Negativni Pozitivni

- —

Onkologické sledovani
pacientky

Radikalni hysterektomie
(typ C)

Adjuvantni radioterapie

Obr. 15. Diagnosticko-terapeuticky algoritmus LAP-I | protokolu.

MRI — magneticka rezonance, US — ultrasonografie, SLN — sentinel lymph node (sentinelova lymfatick& uzlina),
IHC — imunohistochemické vySetreni

4.3.6. Diskuze

Z hlediska optimalnich onkologickych a téhotenskych vysledkd maji fertilitu Setfici chirurgické

vykony opodstatnéni pouze v ¢asném stadiu karcinomu déloZzniho hrdla béZnych histologickych typu.
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Vyjimkou jsou karcinomy s neuroendokrinni diferenciaci, u kterych je vysoka tendence nadoru
k lymfogenni a hematogenni propagaci, a neradikalni chirurgicky vykon proto v tomto pfipadé nelze
vnimat jako onkologicky bezpec¢ny. Zakladem spravné indikace k fertilitu Setfici operaci je kromé
bioptického ovéfeni nadorového procesu predevSim pfesné predoperacni uréeni velikosti nadoru
ultrazvukovou volumometrii a magnetickou rezonanci (Chou et al. 1997, Sahdev et al. 2005,
Wagenaar et al. 2001), vcetné uréeni rozsahu infiltrace stromatu délozniho hrdla. VétSina
onkogynekologickych center pouziva jako limitujici indikaéni kritérium maximalni velikost nadoru do
20 mm (Bernardini et al. 2003, Covens et al. 1999, Plante et al. 2004, Shepherd et al. 2001, Schlaerth
et al. 2003). DalSim indikacnim kritériem je hloubka nadorové infiltrace maximalné do 1/2 Sife
stromatu délozniho hrdla, nebot chirurgicky vykon by mél zachovat dostate¢ny lem zdravé tkdné pro
dosaZeni uspokojujicich t&éhotenskych vysledkd.

V naSich studiich jsme potvrdili vysokou spolehlivost chirurgické detekce SLN, ktera byla
efektivnéjsi u nadord niz§iho objemu a s mensim rozsahem infiltrace stromatu déloZzniho hrdla. Tuto
skute¢nost Ize nejspiSe vysvétlit blokadou lymfatickych cév nadorovymi burikami pfi masivnéjsi
lymfangioinvazi u nadord vétsi velikosti. Jistou Glohu mohou také hrat regresivni zmény ve vétSich
nadorech charakteru nekr6zy nebo reaktivni fibroprodukce v okoli. Pacientky s nejmensimi nadory
(maximalni rozmér pod 20 mm a infiltrace méné nez 1/2 Sife stromatu délozniho hrdla) mély téz
nejnizsi riziko nddorovych depozit v SLN. Spolehlivost peropera¢niho bioptického vySetfeni SLN se
v naSem souboru pacientek jevi jako vysokd. FaleSné negativni SLN obsahovaly pouze
mikrometastazy nebo ITC, vSechny makrometastazy se nam podafilo zachytit jiz peroperacné.
Literarni Udaje o spolehlivosti peroperac¢niho zpracovani SLN jsou nicméné pomérné heterogenni
(Bats et al. 2011, Fader et al. 2008, Fanfani et al. 2004, Slama et al. 2013), coZ odrazi variabilitu
pouzivanych protokolt pro peroperacni a definitivni zpracovani SLN a podtrhuje potfebu jejich
standardizace.

Resekce parametrii a panevni lymfadenektomie jsou hlavnimi pfi¢inami vzniku pozdnich
pooperacnich komplikaci (Frumovitz et al. 2005, Kadar et al. 1983, Magrina et al. 1995, Sood et al.
2002). Vyrazné zlepSeni moznosti detekce nadorovych depozit v nejrizikovéjSich lymfatickych uzlinach
pfi souc¢asném snizeni radikality resekce lymfatickych uzlin pfinesl koncept SLN (Altgassen et al.
2008, Marnitz et al. 2006, Plante et al. 2003, Rob et al. 2005). Z dosud dostupnych studii vyplyva, ze
SLN byva detekovana velmi vzdcné (méné nez v5 % pfipadd) v medidlnich ¢astech lateralnich
parametrii (Covens et al. 2002, Rob et al. 2005) a Zze nadorové postizeni této ¢asti parametrii je raritni
(pod 1 %) u karcinomd maximalni velikosti pod 20 mm a s infiltraci méné nez 1/2 Sife stromatu
délozniho hrdla (Covens et al. 2002, Kinney et al. 1995, Plante et al. 2004, Stegeman et al. 2007).

NaSe prospektivni studie (pfFiloha VIII) potvrdila vySe uvedena data a navic jako prvni

kvantifikovala riziko nadorového postizeni parametrii v zavislosti na stavu SLN. Ve skupiné pacientek
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s malym karcinomem (maximalni rozmér pod 20 mm a infiltrace méné nez 1/2 Sife stromatu déloZniho
hrdla) spadajiciho do indika¢nich kritérii k fertilitu Setfici operaci bylo celkové riziko patologického
postizeni parametrii 3,3 %, avSak u pacientek s pozitivni SLN se zvysilo na 27,3 %. Podobné ve
skupiné Zen s vétSim nadorem (maximalni rozmér 20 mm az 30 mm, invaze do 2/3 Sife stromatu
délozniho hrdla) jsme pozorovali celkové riziko patologického postizeni parametrii 6,0 %, ale pfi
pozitivitt SLN aZ 28,6 %. Obdobnou korelaci jsme prokazali i mezi pozitivitou SLN a frekvenci
nadorovych depozit v nesentinelovych lymfatickych uzlinach. NaSe data podtrhuji vyznam vySetfeni
SLN jako prognostického faktoru rozsahu nadorového postizeni v asnych stadiich karcinomu
délozniho hrdla.

VySe uvedené poznatky jsme v naSich studiich uplatnili pfi fertilitu Setficich chirurgickych
vykonech u pacientek s karcinomy délozniho hrdla stadia IA1 s nadorovou lymfangioinvazi, IA2 a IB1
(pFilohy VI a VII) vramci protokolu LAP-I. Simplexni trachelektomie nebo konizace bez resekce
mediélnich &asti parametrii se ukazaly byt onkologicky vysoce efektivnimi metodami u pacientek
s negativnimi SLN. Recidiva nadoru byla u onkologicky sledovanych pacientek zaznamenana pouze
v jednom pfipadé (2,9 %). Ve srovnani s ostatnimi fertilitu Setficimi vykony jako je napf. ART (Kim et
al. 2010, Nishio et al. 2009) ma protokol LAP-1 velmi dobré téhotenské vysledky a minimum
pooperacénich komplikaci.

Urcitou Sanci na zachovani fertility mohou mit i pacientky s karcinomy délozniho hrdla, jejichz
velikost presahuje bézna indikaéni kritéria pro fertilitu Setfici operaci (nador velikosti nad 20 mm
anebo s invazi pohybujici se v rozsahu 1/2 az 2/3 Sife stromatu délozniho hrdla). V téchto pfipadech
Ize aplikovat NAC, ktera je v soucasnosti bézné pouzivana v terapii stadia IB2 karcinomu délozniho
hrdla. Redukce objemu néadoru plsobenim NAC mlzZe umoznit provedeni méné radikalniho
operacniho vykonu, a tim zachovani dostate¢ného objemu stromatu délozniho hrdla (Kobayashi et al.
2006, Landoni et al. 2007, Maneo et al. 2008, Plante et al. 2006). V naSich pracich (pfilohy VII, IX
a XIV) jsme potencial NAC demonstrovali ve formé& LAP-III protokolu na celkem 28 pacientkach
s povzbudivymi onkologickymi i téhotenskymi vysledky.

Moznosti méné radikalnich chirurgickych postupll je mozno rozSifit i na Zeny
s ¢asnym karcinomem déloZniho hrdla, které nepoZaduji zachovani fertility. Nutnost a rozsah resekce
parametrii pfi radikalni hysterektomii u téchto pacientek byla v posledni letech intenzivné diskutovana
(Covens et al. 2002, Kinney et al. 1995, Landoni et al. 2001, Magrina et al. 1995, Plante a Roy 2001,
Wright et al. 2007). Cetné studie navic potvrdily korelaci mezi pozitivitou panevnich lymfatickych uzlin,
velikosti nadoru nebo rozsahem infiltrace stromatu délozniho hrdla a nadorovym postizenim
parametrii (Covens et al. 2002, Kinney et al. 1995, Magrina et al. 1995, Wright et al. 2007). V jedné
znaSich studii (pfiloha X) jsme dosahli uspokojujicich onkologickych vysledkd simplexni

hysterektomie a méné radikalni lymfadenektomie u pacientek s ¢asnym stadiem karcinomu délozniho
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hrdla. Podminkou provedeni chirurgického vykonu s limitovanou radikalitou je negativita SLN, kterou
povazujeme za nejvyznamnéjSi prognosticky faktor. Na zakladé naSich pfedchozich poznatkd je
radikalni operace u pacientek s pozitivni SLN pIné indikovana, protoze riziko nadorového postizeni
parametrii pfesahuje 27 % (pfiloha VIII). V naSi studii jsme také zaznamenali snizeny vyskyt
nezadoucich pooperaénich komplikaci vyplyvajici z omezené radikality lymfadenektomie pfi
zachovani optimalnich onkologickych vysledku.

NaSe zkuSenosti s fertilitu Setficimi vykony u pacientek s ¢asnym stadiem karcinomu déloZniho
hrdla jsme recentné shrnuli ve 3 pfehledovych ¢lancich (pfilohy XI, XIl a XIIl'), kde jsme podrobné

diskutovali chirurgickou i histopatologickou problematiku.
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5. ZAVERY

5.1. HPV infekce v nenadorovych lézich, prekancer6z &ch a SCC vulvy — dopad na

klasifikaci VIN a odhad efektivity profylaktické va  kcinace proti HPV

» Z hlediska HPV profilu Ize rozdélit dlazdicobunééné Iéze vulvy na skupinu HPV negativni (LS,
LSC, d-VIN a veétSina SCC), skupinu obsahujici LR HPV typy (CoA) a skupinu obsahujici HR
HPV typy (vSechny stupné u-VIN a ¢ast SCC). Rozlozeni HPV pozitivity ve vulvarnich
dlazdicobunéénych proliferacich je v souladu s teoretickym modelem dvou nezavislych cest
vzniku SCC vulvy.

* Modifikovana klasifikace VIN (ISSVD 2004) a aktudlni klasifikace WHO 2014 vedou ke
zjednoduSeni terminologie vulvarnich prekacer6z a usnadni tak praci patologa.
U heterogennich skupin vulvarnich lézi s variabilnim HPV profilem a biologickym chovanim
(u-VIN I a u-VIN II) vSak mohou byt v nékterych pfipadech zavadéjici pfi odhadu progndzy
pacientky.

« Pfi hodnoceni efektivity profylaktické vakcinace v populaci Ceské republiky je nutno vzit
v Uvahu pfedevsim fakt, Ze o¢kovani ovliviiuje pouze incidenci HPV asociovanych prekanceréz
a SCC. Déle je nutno zvazit jistou geografickou variabilitu, ktera se v naSem regionu projevuje
pfedevim nizsi prevalenci HPV 16 a vy33im zastoupenim HPV 33. Uspé3nost ockovani se

proto bude odvijet téZ od rozsahu zkfizené protektivity s vakcinaénimi typy HPV.

INK4a
6

5.2. Vyznam imunohistochemické detekce marker d pl a CK 17 v diferencialni

diagnostice nenadorovych a prekancerédznich dlazdico bun éénych lézi d élozniho hrdla

« Dlazdicobuné&ené proliferace délozniho hrdla maji charakteristické p16™** imunoprofily, které
Ize vyuzit jako pomocnou metodu pii histopatologickém vySetfeni. Difizni p16™<*? pozitivita je
silné asociovdna s pfitomnosti dysplastickych zmén. Silnd intenzita reakce spole¢né
s vertikdlnim posunem pozitivity do horni poloviny epitelu pak svédé&i pro high grade dysplazii
(CIN Il a CIN 1II).

« Imunohistochemické vy3etfeni markeru p16™** Ize vyuzit k reklasifikaci dlazdicobun&&nych
proliferaci s nejasnym nebo obtiZzné interpretovatelnym prekancer6znim potencidlem jako je

napf. AIM, kterou je mozno roz€lenit do tfi klinicky relevantnich kategorii — tfetina lézi ze
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skupiny AIM odpovid4 HSIL, tfetina spadd do kategorie LSIL/HPV a tfetina odpovida pouze
nezralé dlazdicové metaplazii.
Diagnosticky pfinos imunohistochemického vySetfeni CK 17 je ve srovnani se stanovenim

markeru p16™@ nizky.

5.3. Vyznam vybranych patologickych prognostickych faktor & pro fertilitu Set Fici a

mén é radikalni chirurgické vykony u pacientek s ¢asnym stadiem karcinomu d élozniho

hrdla

Peroperacni chirurgicka detekce a histopatologické vySetfeni SLN s naslednym sériovym
prokrajovanim a imunohistochemickou analyzou je ve formé algoritmu vypracovaného nasim
tymem bezpe¢nou metodou, ktera umozhuje jiz peroperaéné zachytit makrometastazy
a vétSinu vétSich mikrometastaz. Ve formé LAP-I protokolu Ize tento postup vyuZzit pro fertilitu
Setfici a méné radikalni chirurgické vykony u pacientek s asnym stadiem karcinomu
délozniho hrdla.

Riziko nadorovych depozit v SLN roste se zvétSujicim se objemem nadorové tkané
zaznamenan ve skupiné pacientek s maximalnim rozmérem nadoru pod 20 mm a s maximalni
hloubkou stromalni invaze do 1/2 Sife stromatu déloZniho hrdla.

Analogicky k pfedchozimu bodu roste riziko nddorového postiZzeni parametrii se zvétSujicim se
objemem nadorové tkané a s hloubkou infiltrace stromatu délozniho hrdla a radikalné se
zvySuje pfi metastatickém postizeni SLN. Nepfitomnost nadorovych depozit v SLN je proto
vyznamnym a Kklinicky relevantnim prognostickym faktorem, na jehoZz podkladé Ize sniZovat
radikalitu onkologickych operaci ¢asnych stadii karcinomu délozniho hrdla.

VySe popsany princip fertilitu Setficich a méné radikalnich chirurgickych vykonu Ize po
pfedchozi neoadjuvantni chemoterapii s Uspéchem pouzit ve formé LAP-IIl protokolu

i u pacientek s pro tyto vykony hraniéni velikosti karcinomu délozniho hrdla.
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6. SOUHRN

Cilem predkladané dizertacni prace je prfedstavit moderni moZnosti histopatologického
vySetfeni v€etné imunohistochemickych a molekularnich metod pro diagnostiku, prevenci a inovativni
chirurgické pfistupy v terapii prekanceréznich Iézi a malignich nddord dolniho Zenského pohlavniho
systému (vulva, délozni hrdlo).

V prvni ¢asti dizertani prace jsme se zaméfili na zastoupeni jednotlivych typl lidského
papilomaviru (HPV) v nenadorovych, prekanceréznich a nadorovych dlazdicobunéénych lézich vulvy,
na odhad efektivity profylaktické vakcinace proti HPV a na zhodnoceni Ucelnosti modifikace
klasifikacniho schématu vulvarnich intraepitelidlnich neoplazii (VIN). Analyzovali jsme spektrum typa
HPV v jednotlivych histologickych kategoriich vulvarnich 1ézi a potvrdili spravnost konceptu dvou
nezavislych cest karcinogeneze v oblasti vulvy - HPV asociované a HPV negativni. Identifikovali jsme
nékolik heterogennich skupin prekanceréz vulvy s variabilnimi HPV profily, u kterych muize byt
aplikace nové revidované klasifikace VIN zavadéjici pro odhad jejich biologického chovéani. Poukazali
jsme téz na fakt, ze se UspéSnost profylaktického ockovani proti HPV bude odvijet od rozsahu
zkfizené protektivity proti nevakcinaénim typam HPV, které se v populaci Ceské republiky ve zvy$ené
mife vyskytuji ve srovnani s ostatnimi geografickymi regiony.

Druhou ¢ast dizertaéni prace jsme vénovali hodnoceni vyznamu imunohistochemické detekce
marker( p16™ ** a CK 17 pro diferencialni diagnostiku dlaZzdicobun&énych proliferaci délozniho hrdla.
Identifikovali jsme charakteristické p16™“® imunoprofily 1ézi o dobfe definovaném prekanceréznim
potencialu a potvrdili, Ze difuzni p16™ *? pozitivita je silné asociovana s pFitomnosti dysplastickych
zmeén a Ze silna intenzita reakce spole¢né s posunem pozitivity do povrchovych partii epitelu svédci
pro high grade skvamoézni intraepitelidlni 1ézi (HSIL). Na tomto podkladé jsme léze s nejistym
prekancer6znim potencidlem dfive diagnostikované jako atypickA nezrald dlaZzdicobunééna
metaplazie (AIM) reklasifikovali do tfi proporcionalnich skupin, které biologickou povahou odpovidaji
HSIL, low grade skvam®zni intraepitelialni |ézi a nezralé dlazdicové metaplazii. Diagnosticka kategorie
AIM by proto jiz v sou¢asnosti méla byt povaZzovdna za obsolentni. Déle jsme poukézali na nizky
diagnosticky pfinos imunohistochemického vySetfeni CK 17 ve srovnani se stanovenim markeru
plGINK4a.

Ve treti ¢asti dizertacni prace jsme posuzovali indika¢ni kritéria a terapeuticko-diagnostické
algoritmy pro provadéni fertilitu Setficich a méné radikalnich chirurgickych vykond u pacientek
s ¢asnym stadiem karcinomu délozniho hrdla. Pouzivali jsme techniky peroperaéni chirurgické
detekce a peroperac¢niho histopatologického vySetfeni sentinelové lymfatické uzliny (SLN)
s naslednym sériovym prokrajovanim a imunohistochemickou analyzou. Prokazali jsme, Ze riziko
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nadorového postizeni SLN roste se zvétSujicim se objemem nadorové tkdné a s hloubkou infiltrace
stromatu délozniho hrdla. Analogicky roste i riziko nadorového postizeni parametrii, které se navic
dramaticky zvySuje pfi metastatickém postizeni SLN. Negativita SLN je proto vyznamnym a klinicky
relevantnim prognostickym faktorem, na jehoz podkladé Ize snizovat radikalitu chirurgickych vykona
uzivanych v 1é¢bé Casnych stadii karcinomu déloZniho hrdla. Obdobny terapeuticky pfistup lze po
pfedchozi neoadjuvantni chemoterapii s ispéchem pouZit i u pacientek s hraniéni velikosti karcinomu
délozniho hrdla, u kterych by primérni fertilitu Setfici operace nebo méné radikalni chirurgicky vykon

nebyly dfive indikovany.
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7. ABSTRACT

The aim of the presented thesis is to introduce modern procedures of histopathological
analysis including immunohistochemical and molecular methods for the diagnosis, prevention and
innovative surgical approaches for the therapy of precancerous lesions and malignant tumors of the
lower female genital tract (vulva, uterine cervix).

In the first part of the thesis, we focused on the prevalence of human papillomavirus (HPV)
types in non-precancerous, precancerous and neoplastic squamous cell lesions of the vulva. We
aimed at estimating the efficacy of prophylactic HPV vaccination as well as at evaluating the
usefulness of the modified classification scheme of vulvar intraepithelial neoplasia (VIN). We analyzed
the spectrum of HPV types in particular histological categories of vulvar lesions and confirmed the
justification of the concept of two independent pathways of vulvar carcinogenesis - HPV associated
and HPV negative. We identified several heterogeneous groups of precancerous vulvar lesions with
variable HPV profiles, for which the application of the new revised VIN classifications may be
misleading for the estimation of their biological behavior. We also pointed out the fact that the efficacy
of the prophylactic HPV vaccination will depend on the extent of cross-protection against the non-
vaccine types of HPV, which are more prevalent in the Czech Republic in comparison with other
geographic regions.

The second part of the thesis was dedicated to the evaluation of the impact of the p16™*® and
CK 17 immunohistochemistry on the differential diagnosis of squamous cell proliferations of the
uterine cervix. We identified the characteristic p16™“** immunoprofiles of different lesions with well
defined precancerous potential and confirmed that the diffuse p16™¢** positivity is significantly
associated with the presence of dysplastic changes. The strong intensity of the reaction together with
the extension of positivity into the superficial layers of the epithelium is indicative for the high grade
squamous intraepithelial lesion (HSIL). Based on that, we reclassified lesions with the uncertain
precancerous potential previously diagnosed as an atypical immature squamous metaplasia (AIM) into
the three proportional groups, which corresponded to HSIL, low grade squamous intraepithelial lesions
and immature squamous metaplasia. Thus, the diagnostic category of AIM should be considered as
obsolete. Furthermore, we addressed the low diagnostic contribution of CK 17 immunohistochemistry
in comparison with p16™<*2.

In the third part of the thesis we considered the indication criteria and therapeutic-diagnostic
algorithms for the fertility sparing and less radical surgery in patients with the early stage of carcinoma
of the uterine cervix. We used different techniques of intraoperative surgical detection and frozen
section analysis of sentinel lymph nodes (SLN) followed by subsequent serial sectioning and
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immunohistochemical analysis. We demonstrated that the risk of the tumor dissemination into the
sentinel lymph node increases with the growing volume of the tumor and with the depth of infiltration
into the stromal tissue of the uterine cervix. The risk of tumor progression into the parametria grows
analogously and it dramatically increases with the presence of metastatic deposits in SLN. Negativity
of SLN can therefore be considered as a significant and clinically relevant prognostic factor, which
may be exploited for the reduction of the radicality of surgical therapy in early stages of carcinoma of
the uterine cervix. Similar therapeutic approach might be used after neoadjuvant chemotherapy also in
patients with the borderline sized tumors, in which the primary fertility sparing surgery or less radical

therapy were not indicated previously.
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9. SEZNAM POUZITYCH ZKRATEK

AIM atypical immature squamous metaplasia (atypicka nezrala dlazdicova
metaplazie)

ART abdominalni radikalni trachelektomie

CIN cervikalni intraepitelialni neoplazie

CK 17 cytokeratin 17

CoA condyloma acuminatum

d-VIN vulvarni intraepitelialni neoplazie diferencovaného typu

DR detection rate (GspéSnost detekce SLN)

HE hematoxylin-eozin

HPV human papillomavirus (lidsky papilomavirus)

HR HPV high risk human papillomavirus (vysoce rizikovy typ lidského

papilomaviru)
HSIL high grade squamous intraepithelial lesion (high grade skvamozni
intraepitelialni |1éze)
ISSVD International Society for the Study of Vulvovaginal Disease (Mezinarodni

spolecénost pro studium vulvovaginalnich chorob)

ITC isolated tumor cells (izolované nadorové buriky)
LFGT lower female genital tract (dolni Zensky pohlavni systém)
LR HPV low risk human papillomavirus (nizce rizikovy typ lidského

papilomaviru)

LS lichen sclerosus
LSC lichen simplex chronicus
LSIL low grade squamous intraepithelial lesion (low grade skvamozni

intraepitelialni 1éze)

NAC neoadjuvant chemotherapy (neoadjuvantni chemoterapie)

PPP patologické postizeni parametrii

SCC squamous cell carcinoma (dlazdicobunécny karcinom)

SIL squamous intraepithelial lesion (skvamézni intraepitelialni 1éze)

SLN sentinel lymph node (sentinelova lymfaticka uzlina)

SSDR side specific detection rate (stranové specifickd Uspésnost detekce SLN)
u-VIN vulvarni intraepitelialni neoplazie obvyklého typu

ValN vaginalni intraepitelialni neoplazie
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VIN
VLP
VRT
WHO

vulvarni intraepitelialni neoplazie
virus-like particle (¢astice pripominajici virus)
vaginalni radikalni trachelektomie

World Health Organization (Svétova zdravotnick& organizace)
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Human Papillomavirus (HPV) Profiles of Vulvar Lesions
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Abstract: The term vulvar intraepithelial neoplasia (VIN)
introduced in 1986 incorporates 3 grades of usual VIN (u-VIN
I-IIT) and the differentiated VIN (d-VIN). Although u-VIN is
etiologically associated with the human papillomavirus (HPV)
infection, d-VIN represents an alternative HPV negative path-
way of vulvar carcinogenesis. In 2004, the u-VIN I category was
abandoned and u-VIN II and III were merged. Further, an
alternative Bethesda-like terminology scheme presenting the
term vulvar intraepithelial lesion was proposed recently. To
analyze the impact of HPV profiles of vulvar precancerous
lesions for their classification and to assess the presumable
efficacy of the prophylactic HPV vaccination, 269 vulvar
excisions representing lichen sclerosus, lichen simplex chronicus,
condylomata acuminata, d-VIN, all grades of u-VIN and
squamous cell carcinomas were subjected to the HPV typing
by use of GP5+ /6 + polymerase chain reaction and reverse line
blot hybridization. The results showed different HPV profiles,
and also differing frequency of multiple-type HPV infection and
the age structure in patients with u-VIN II and III. The biologic
heterogeneity within the u-VIN II category was also demon-
strated. u-VIN I was distinguished as a rare disorder associated
with high-risk HPV infection. We conclude that the original
VIN terminology proposed in 1986 seems to be appropriate
for the classification of vulvar squamous dysplastic lesions.
The spectrum of HPV types found in vulvar squamous cell
carcinomas indicates that the efficacy of HPV vaccination in
preventing vulvar cancer might be diminished in the studied
population, because the recently developed prophylactic vac-
cines are targeted against a limited number of HPV types.

From the Departments of *Pathology and Molecular Medicine;
1Obstetrics and Gynecology, Charles University, 2nd Medical
School, Faculty Hospital Motol; and fDepartment of Experimental
Virology, National Reference Laboratory for Papillomaviruses,
Institute of Hematology and Blood Transfusion, Prague, Czech
Republic.

Supported by the grant NR/8852-3 from the Ministry of Health of the
Czech Republic and by the research project VZ FNM 00000064203.

Reprints: Petr Skapa, MD, Department of Pathology and Mole-
cular Medicine, Charles University, 2nd Medical School, Faculty
Hospital Motol, V Uvalu 84, 150 06 Prague 5, Czech Republic
(e-mail: petr.skapa@]lfmotol.cuni.cz).

Copyright © 2007 by Lippincott Williams & Wilkins

1834

Key Words: vulvar diseases, intraepithelial neoplasms, papilloma-
virus infections, classification, HPV vaccines

(Am J Surg Pathol 2007;31:1834-1843)

quamous precancerous lesions and invasive squamous

cell carcinomas (SCCs) of the lower female genital
tract are etiologically linked to human papillomavirus
(HPV) infection and appertain to the complex of the
multicentric lower genital tract squamous neoplasia.>*
Unlike in uterine cervix, the majority of vulvar SCCs are
HPV DNA negative!'>21-2226 with TP53 gene mutations
emerging in the environment of vulvar dermatoses such as
lichen sclerosus (LS) and lichen simplex chronicus (LSC)
as the probable main etiologic factor.'4

On the basis of histologic features, vulvar intra-
epithelial neoplasia (VIN) has been subdivided into the
usual (u-VIN) and differentiated (d-VIN) types.> u-VIN is
associated with HPV and occurs preferentially in young
women at reproductive age. It has been further assorted
into warty, basaloid, and mixed subtypes and subclassi-
fied into 3 grades (u-VIN I, II, and III). d-VIN affects
mainly postmenopausal women and behaves as a
carcinoma in situ with a considerable risk of progression
into invasive, mostly well differentiated and keratinizing
HPV negative SCC.!

Primarily because of both the low interobserver and
intraobserver reproducibility of the u-VIN I category!!
and the doubts about its precancerous potential, the
classification proposed by the International Society for
the Study of Vulvovaginal Disease (ISSVD) in 1986,%°
and subsequently adopted by World Health Organiza-
tion,® was modified in 2004.'® Further, an alternative
Bethesda-like terminology scheme introducing the term
vulvar intraepithelial lesion (VIL) was proposed in 2005’
(summarized in Table 1). To contribute to the current
discussion concerning the validity of the newly introduced
classifications of vulvar squamous precancerous lesions,
we correlated histopathologic and virologic features of
vulvar non-neoplastic [LS, LSC, condylomata acuminata
(CoA)], precancerous (VIN) and neoplastic (SCC) lesions

Am | Surg Pathol ® Volume 31, Number 12, December 2007
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in a larger series of cases. The presented HPV profiles
of particular vulvar lesions might be of value for the
estimation of the efficacy of HPV immunization pro-
grams, because the recently developed prophylactic
vaccines are targeted against a limited spectrum of HPV
types.!?

MATERIALS AND METHODS

Histopathologic Analysis and Case Selection

Patients enrolled into this study were surgically
treated for vulvar LS, LSC, CoA, VIN, and SCC in the
Faculty Hospital Motol, Prague, Czech Republic in the
period from 2000 to 2004. All specimens were taken by
the laser skinning vulvectomy or cold knife excision, fixed
in 10% buffered formalin immediately after removal,
embedded in paraffin and processed according to the
standard histopathologic procedures with the hematoxylin-
eosin staining.

Particular categories of lesions (LS, LSC, CoA,
VIN, and SCC) were defined according to the criteria
described in detail in Table 2 and exemplified in Figure 1.
Every single vulvar excision obtained from a particular
patient during the course of the study and also all u-VIN
lesions of different grades detected in synchronous multi-
focal lesions were included. The total of 269 different
vulvar lesions from 172 patients were finally enrolled into
the study. The spectrum and counts of particular lesions
are summarized in Table 3.

Representative paraffin blocks selected for HPV
DNA detection were cut according to the following
procedure: The first and the fourth sections (both 4-pm
thick) were histopathologically processed and stained
with hematoxylin-eosin for the evaluation of a sufficient
area of the assessed lesion (> 10% of the whole tissue
surface). The second and the third section (each of 20-um
thick) were transferred into the sterile Eppendorf tube
for the molecular analysis. The cross-contamination of
specimens by viral DNA during the cutting was prevented
by cleaning the knife of the microtome with the ethanol-
impregnated swab. For the detection of a potential
contamination, an empty paraffin block was used as a
negative control in each series.

VIL terminology
Low-gradeVIL
High-grade VIL

Vulvar intraepithelial alterations not

Vulvar acanthosis with altered differentiation |classified as VIL but deserving follow-up

Bethesda-like (2005)

Histologic type
Non-classic flat condyloma
(discrete epithelial hyperplasia, u-VIN I)
VIN, usual type
VIN, differentiated type
LS with acanthosis, Verruciform LSC

Exophytic condyloma, Classic flat condyloma

Grade

NA

ISSVD 2004

Histologic type
VIN, usual type
VIN, differentiated type

DNA Extraction

Paraffin was removed with xylene and DNA was
extracted by incubation with proteinase K (Sigma,
St Louis, MO) at final concentration 200 pg/mL in lysis
buffer (50 mM Tris-HCI, pH §; SmM EDTA, pH §; 1%
Tween 20) for 2 hours at 55°C. Proteinase K was
inactivated at 95°C for 10 minutes and all samples were
consequently phenol/chloroform-extracted and stored
at —20°C. For every 9 samples, 1 negative control was
included in the process of DNA preparation (lysis buffer
with proteinase K and no paraffin).

Grade
1
11
111
111

ISSVD 1986

Histologic type
VIN, usual type

Polymerase Chain Reaction of the Control Gene

A fragment of the human p-globin gene was
amplified with primers PC 03 (SYACACAACTGTGT

VIN, differentiated type
NA indicates not applicable.

TABLE 1. The Comparative Table Between the ISSVD 1986 Classification, ISSVD 2004 Modified Scheme, and Bethesda-like Terminology (2005)
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TABLE 2. Histopathologic Features of Vulvar Lesions Analyzed in the Study

Category

Histopathologic criteria®

Lichen sclerosus (LS)

Epidermal atrophy with hyperkeratosis
Edema and hyalinization of the papillary dermis
Lymphocytic infiltrate in the superficial corium

Lichen simplex chronicus (LSC)

- Epidermal hyperplasia with elongation of rete ridges

- Acanthosis, hypergranulosis and hyperkeratosis

- Fibrosis of the papillary dermis with lymphocytic infiltrate

- Hyalinization of the superficial corium in case of LSC
superimposed on LS

Condyloma acuminatum (CoA)

- Verruciform architecture with dense fibrovascular core
Acanthosis, hyperkeratosis and parakeratosis

- Koilocytosis without cytological atypia

Condylomatous growth pattern
Warty - Acanthosis, hyperkeratosis and parakeratosis

Signs of HPV infection (koilocytotic atypia and multinucleation)

Vulvar intraepithelial
neoplasia of the usual

type (u-VIN) Basaloid

- Flat lesion lacking hyperkeratosis and parakeratosis
Small dysplastic keratinocytes resembling epidermal basal cells

without manifestations of HPV cytopathic effect

Mixed

Lesion with overlap or mixed warty/basaloid features

Vulvar intraepithelial neoplasia of the
differentiated type (d-VIN)

Acanthosis with elongation of rete ridges and parakeratosis

- Atypical cells confined to the basal parts of epidermis with mitotic
activity and aberrant keratinization

- Suprabasilar areas composed of abnormally differentiated

keratinocytes with an abundant eosinophilic cytoplasm and

vesicular nuclei with prominent nucleoli

Absence of signs of HPV infection

Squamous cell carcinoma (SCC)

Commonly used histopathological criteria (malignant tumor with
squamous differentiation, cellular atpia and invasive growth)
All common subtypes of the vulvar SCC (keratinizing, warty,

basaloid and verrucous carcinomas) were included

#ISSVD 1986% and World Health Organization terminology® were used for the classification and grading of VIN

and SCC, respectively.

TCACTAGC 3') and PC 04 (§CAACTTCATCCACG
TTCACC 3').!3 Positive B-globin amplification proved
that the sample contained enough DNA and that no
polymerase chain reaction (PCR) inhibitors were present.
Fifty microliters of the reaction mixture contained
1 x concentrated reaction buffer (Fermentas, Vilnius,
Lithuania), 4.0 mmol/L of MgCl,, 0.2 mmol of dNTPs,
0.05 pmol of each primer (PC 03 and PC 04), and 2.5U
Taqg-polymerase (Fermentas). After initial denaturation
for 5 minutes at 95°C, each of the 40 cycles consisted of
denaturation for 1 minute at 95°C, primer annealing for
2 minutes at 55°C, and chain elongation for 2 minutes at
72°C. Finally, there was an extra incubation for 3 minutes
at 72°C.

HPV Detection and Typing by GP5+/GP6+BIO
Reverse Line Blot Hybridization
The presence and typing of the HPV DNA in

samples were determined using the reverse line blot
hybridization (RLB).?°> This method enables the detection

1836

and typing of 37 different HPV types in a single assay.
The HPV detection was performed in a PCR thermo-
cycler PTC 200 (MJ Research, Inc, Waltham, MA) by the
PCR with primer GP5+ and 5'-end biotin labeled GP6+
primer, which amplified the 150bp long fragment of
L1 gene. The PCR was performed for 40 cycles and
the biotinylated PCR product was hybridized with the
oligonucleotide probes labeled with the 5'-terminal amino
group. These probes were covalently linked to an
activated negatively charged Biodyne C membrane. After
washing, the membrane was incubated for 60 minutes at
42°C with peroxidase-labeled streptavidin conjugate. For
the chemiluminescent detection of hybridizing DNA,
the membrane was incubated in ECL detection liquid
(Amersham Biosciences, Uppsala, Sweden) and exposed
to LumiFilm (Roche, Indianapolis, IN) for 5 minutes.

HPV Typing by a Nucleotide DNA Sequencing
Samples that did not hybridize on the RLB but
revealed a clear band on the agarose gel were subjected to

© 2007 Lippincott Williams & Wilkins
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FIGURE 1. Panel exemplifying histologic features of vulvar lesions included in the study. For the detailed description see Table 2.
A, LS; B, LSC; C, CoA; D and E, u-VIN, warty subtype, grade llI; F, warty SCC; G and H, u-VIN, basaloid subtype, grade lll; I,
basaloid SCC; ] and K, d-VIN; L, keratinizing SCC; hematoxylin-eosin stain; scale bar: 500 um (B, C, J); 200 um (A, D, G); 100 um
(F, 1, L); and 50 um (E, H, K).
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TABLE 3. Data Characterizing Patients, Lesions and Their HPV Profiles
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the DNA nucleotide sequencing to determine the exact
HPYV type. Fifty microliters of the PCR product were cut
out from the 2% agarose gel (NuSieve GTG agarose,
FMC BioProducts, Rockland, ME), purified using a Lego
Kit (Top-Bio, Prague, Czech Republic) and sequenced
with the BigDye Terminator Primer Cycle Sequencing kit
(Applied Biosystems, Foster City, CA). The analysis was
carried out using the automatic ABI PRISM 310 sequen-
cing system (Applied Biosystems) and the sequences were
analyzed by Chromas software and evaluated by BLAST
software (http://www.ncbi.nlm.nih.gov/BLAST/).

Epidemiologic Classification of Detected
HPV Types

Detected HPV types were stratified into low-risk
(LR), high-risk (HR), probably high-risk (pHR), and
undetermined-risk (UR) groups according to the recent
classification proposed by Munoz et al® (Table 4).

Statistical Analysis

Statistical calculations were performed using InStat
3.06 statistical software (GraphPad Software, San Diego,
CA). The median age of particular groups of patients
were compared by unpaired ¢ test with Welch correction.
Two-tail P value < 0.05 was considered significant.

RESULTS

Data describing the numerical distribution and
HPV profiles of the studied lesions are shown in Table
3. u-VIN represented 87.2% and d-VIN 12.8% of all VIN
lesions. The coincidence of both these disorders in a single
patient was not detected in our series. In all, 24.2% of
u-VIN and 83.3% of d-VIN were associated with a
preceding, simultaneous or subsequent vulvar SCC.

HPV Profiles of Vulvar Lesions

Fifteen HPV types from the 37 investigated ones
were identified in our specimens by the virologic analysis
and their frequency in HPV positive lesions is given in
Table 5 and Figure 2. High prevalence of HPV DNA was
found in specimens of u-VIN (98.8%) and CoA (94.7%)
being significantly lower in SCC (42.0%). LR-HPV types
were identified in 96.3% of HPV positive CoA, whereas
97.6% of HPV positive u-VIN and 93.1% of HPV
positive SCC harbored HR-HPYV types. The spectrum of
detected HPV types was broader in CoA and u-VIN II
than in u-VIN I, u-VIN III, and SCC. The most
frequently detected HPV types in particular HPV groups
were HPV 16, 33, and 45 that represented 93.4% of the
HR-HPV group and HPV 6 and 11 comprising 83.8% of
the LR-HPV group. HPV 16, 33, and 45 were the only
HR-HPYV types found in vulvar SCCs. Both groups of
LSC and d-VIN contained only one HPV 16 positive case.
All lesions classified as LS were HPV DNA negative.

The majority of HPV positive samples (n = 149;
89.8%) contained only one HPV type, but various
combinations were detected in the remaining cases with
a maximum of 4 different HPV types in a single lesion (2
cases of CoA) (Fig. 3). Multiple infections were more
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TABLE 4. The Epidemiologic Classification of HPV Types

Group HPV type
Low-risk HPV 6, 11, 13, 40, 42, 43, 44, 54, 61, 70, 72, 81, 89
High-risk HPV 16, 18, 31, 33, 35, 39, 45, 51, 53, 56, 58, 59

Probably high-risk HPV | 26, 53, 66, 68, 73, 82

Undetermined-risk HPV

2a, 3,7, 10,27, 28, 29, 30, 32, 34, 55, 57, 62, 67, 69, 71, 74, 77, 83, 84, 85, 86, 87, 90, 91

Modified according to Munoz et al’

frequent in u-VIN II (41.7%) and CoA (17.5%), but were
rare in u-VIN III (3%) and they were not observed in
u-VIN I and SCC. The proportion of particular HPV risk
groups in multiple-type infected lesions is shown in
Figure 4. Forty percent of multiple-type infected CoA
contained HR-HPV DNA and 60% of multiple-type
infected u-VIN II contained LR-HPYV sequences. Only the
HR-HPV types were identified in multiple-type infected
u-VIN III. pHR-HPV (HPV 26 and 73) and UR-HPV
(HPV 84) were found exclusively in CoA harboring
multiple HPV types.

Age Predilection of Vulvar Lesions

The age distribution of particular patient subgroups
is depicted in Figure 5 and the age spectrum of women
according to the HPV profile of their vulvar lesions is
shown in Figure 6. The statistical analysis revealed that
there was a significant difference in the age distribution
between the patients with u-VIN (median age, 53y) and
d-VIN (median age, 79y) (P <0.0001) and also between
those with HPV positive SCC (median age, 64y) and
HPV negative SCC (median age, 77y) (P = 0.02). The
interval between the median age of u-VIN III group
(median age, 56y) and the group of patients with HPV
positive SCC was 8 years and such a difference was
statistically significant (P = 0.003). On the other hand,
the median age of women with d-VIN and patients
affected by HPV negative SCC were far closer and
differed by 2 years only. The median age of patients with
u-VIN II and u-VIN III were significantly different by
14.5 years (P =0.03), in contrast to the difference
between the median age of u-VIN I and u-VIN II groups.

The median age of women with multiple-type
infected CoA (median age, 20.5y) and u-VIN II (median
age, 32y) was lower than the median age of patients with
single-type HPV containing CoA (median age, 29y) and
u-VIN II (median age, 51y). In case of CoA group only,
this difference was statistically significant (P = 0.01).

DISCUSSION

HPV Profiles of Vulvar Lesions

Results of our study confirmed that CoA, u-VIN,
and a proportion of SCCs contain DNA sequences of
HPV. While LR-HPV types dominated in the CoA group,
SCC and all 3 grades of u-VIN showed association with
HR-HPV types. The group of SCC in our population was
strongly linked to HPV 16, 33, and 45, whereas HPV 18,

© 2007 Lippincott Williams & Wilkins

31, and others that occur worldwide in the SCC of the
uterine cervix? were not detected in the vulvar SCC in our
series. Except from one HPV prevalence study of vulvar
lesions performed in a geographically neighboring
region,* we also found a lower prevalence of HPV 16
and a higher frequency of HPV 33 in u-VIN III and SCC
in comparison with other studies, which also used highly
sensitive protocols of HPV detection and typing.!318.24
Accordingly, the geographical variability in the distribu-
tion of HPV types was observed previously in the cervical
precancerous and neoplastic lesions.> The efficacy of
prophylactic HPV vaccines in the prevention of vulvar
disorders might be, therefore, reduced in our population
because neither the recently developed bivalent HPV-
16/18 VLP vaccine nor the quadrivalent HPV-6/11/16/18
VLP vaccine is targeted against HPV 33 or 45.!” Whether
the potential cross-neutralizing antibodies possess the
protection also against other HPV types remains still
unclear.'”

HPV Negative Vulvar Lesions

In our study, HPV negative lesions were exemplified
by vulvar dermatoses (LS and LSC), d-VIN, and by
the majority of SCCs, which is in concordance with the
proposed model of the 2 independent pathways of the
vulvar carcinogenesis. Only | case of LSC and d-VIN was
HR-HPV (HPV 16) positive and 2 cases of keratinizing
SCC in postmenopausal women contained LR-HPV
types (HPV 6 and 42). No histologic signs of HPV
infection were observed in these 4 lesions. Although
occasional association of HPV 6 and 11 with anal, vulvar,
and penile SCC was also rarely described,® the asympto-
matic presence of HPV DNA was noted in various
normal human tissues'®? and we consider the HPV
positivity in these cases as such coincidental HPV infection.

In our study, the u-VIN and d-VIN differed by their
histopathologic pattern, HPV profiles, and age of the
patients. The frequency of d-VIN in our series (12.8%) is
congruent with previous observations, in which this entity
was revealed in 2%23 to 16%?3 of all VIN cases. Although
HPYV negative SCC prevailed in the group of vulvar SCC,
the frequency of d-VIN was paradoxically lower when
compared with the incidence of u-VIN. The discrepancy
could be explained by the discrete macroscopic appear-
ance of d-VIN resembling vulvar dermatoses and by the
lower frequency of gynecologic examinations in post-
menopausal women that result in a possible under-
diagnosis of this disorder. Another important factor
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TABLE 5. The Spectrum of HPV Types Detected in HPV Positive Vulvar Lesions
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FIGURE 2. A spectrum of HPV risk groups detected in HPV
associated vulvar lesions.

might be the short preinvasive interval of d-VIN leading
to a decreased rate of clinical detection before the stromal
invasion appears.3' Our results support this view through
the proximity of the median age of patients affected by
d-VIN and HPV negative SCC in contrast to those with
corresponding HPV positive lesions. In addition, the
d-VIN group in our series revealed a stronger association
with the preceding, simultaneous or subsequent SCC
occurring in a single patient during the 5-year interval of
the study than observed in the u-VIN III group.

Importantly, our data showed that the pure
histopathologic assessment of the vulvar squamous
precancerous lesions correlates well with their HPV
status, that it is sufficient to distinguish HPV positive
from HPV negative lesions and that such stratification is
of a clinical value.

The Multiple-type HPV Infection

In the CoA and u-VIN II groups, we observed a
tendency to the multiple-type HPV infection and detected
the largest spectrum of HPV types involved. Multiple-
type infected cases frequently contained HPV types
unexpected for the nature of the assessed lesion (LR-
HPV in 60% of u-VIN II and HR-HPV in 40% of CoA).
The high rate of multiple HPV type infections and the
coinfections with HR-HPV types was described in CoA
previously?’ and it seems to represent a common feature
of these lesions with a possible impact on the efficacy of
the therapeutic HPV vaccination.?’” CoA are generally

100% — — _
90% | - . ]
80%+1 [ |
70%
i At
S
50% ] ;2 HPV J:s
40% 1 01 HPV type
30%
20%-
10%
0% : : : , , .
CoA u-VINT uVINIT u-VINII i-VINKHIL SCC

FIGURE 3. A spectrum of single and multiple HPV type
infected lesions in HPV associated vulvar disorders.
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FIGURE 4. A spectrum of HPV risk groups detected in
multiple-type infected vulvar lesions.

u-VIN 1l

assumed to be polyclonal epithelial proliferations lacking
neoplastic properties, which may harbor more HPV
types. On the other hand, u-VIN III and SCC are
believed to be monoclonal disorders!? defined by a single
cell line proliferation with an integrated genome of one
transcriptionally active HR-HPV type.?® It corresponds
with the low rate of multiple-type HPV infections
detected in u-VIN III (3%) and none in SCC in our
series. However, it contrasts with the 41.7% of u-VIN II
being infected with multiple HPV types. The obvious
difference between u-VIN II and u-VIN III became more
apparent when focusing only on HPV types associated
with SCC in the given population (HPV 16, 33, and 45).
These types were found in 98.5% of u-VIN III (all of
HPV positive cases), but only in 83.3% of u-VIN II. It
may indicate that approximately 15% of u-VIN II lesions,
containing HPV types not detected in u-VIN III and
lacking HPV types strongly associated with u-VIN III,
will probably not progress to u-VIN III. Moreover,
patients affected by u-VIN II and u-VIN III represented 2
distinct groups significantly differing in their median age
of presentation by 14.5 years.

p =0.003 p=002
100 T I \
p < 0.0001 95
90 T 9 o4
85 84
80 T 80 79 77
70T 72 71
£ e0f [62 &3 64
o
2 50t 2[ 53
° ol 46
2 40 T
30+ B 27 29 32
207 18
15
10 T
0

LS LSC  CoA uVIN dVIN SCC  SCC
(HPV+)  (HPV-)

FIGURE 5. Age distribution of patient groups with vulvar
lesions. Minimal, maximal, and median ages are outnumbered
and median ages of the u-VIN grades (u-VIN |, Il, and IIl) are
schematically depicted. Statistically significant differences
between particular patient groups and corresponding P values
are shown. | indicates u-VIN I; 1l, u-VIN II; Ill, u-VIN HI.
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FIGURE 6. Age distribution of patients according to the HPV
profile of their vulvar lesions. The minimal, maximal, and
median ages are outnumbered.

The lower median age of patients with multiple-type
infected CoA and u-VIN II implicates that these lesions
might evolve in a short interval after the infection before
the viral clearance process and clonal selection.

Implications for the Classification of Vulvar
Squamous Precancerous Lesions

Both the recently proposed classifications of vulvar
squamous dysplastic lesions (ISSVD 2004 and Bethesda-
like) merged the u-VIN II and u-VIN III into a single
category of u-VIN or high-grade vulvar intraepithelial
lesion (HG-VIL). The terms u-VIN (according to the
ISSVD 2004) and HG-VIL should be analogous to the
high-grade squamous intraepithelial lesions of the uterine
cervix, which encompass 2 grades of cervical intraepithe-
lial neoplasia (CIN II and CIN III). However, CIN II and
cervical high-grade squamous intraepithelial lesions were
recently recognized as a heterogeneous groups of lesions
with a different biologic potential, a varying tendency to
the regression and a differing spectrum of HPV types
involved.®!7-32 In our study, we obtained data indicating
similar differences in age characteristics and HPV profiles
of u-VIN II and u-VIN III, suggesting a biologic
heterogeneity of these lesions. The u-VIN II seems to
incorporate the spectrum of either genuine high-grade
dysplastic lesions (older patients with single HPV type
infected lesions) or HPV associated epithelial prolifera-
tions with a minimal or no precancerous potential
resembling CoA (younger patients with multiple HPV
type infected lesions). Merging of u-VIN II with u-VIN
III into one category (u-VIN or HG-VIL) is misleading
because of the formation of a wide group of lesions with
a various biologic nature and brings a potential risk of
overtreatment. As the subtypes of u-VIN II are not
reliably distinguishable histologically, the entire category
should be regarded as a group of lesions of uncertain
precancerous potential rather than high-grade dysplastic
lesions only.

A disagreement between the modified terminologic
systems remains in the concept of low-grade dysplastic
vulvar lesions. While the u-VIN I category was aban-
doned in the ISSVD 2004 classification, Bethesda-like
scheme expanded the term of low-grade VIL with the
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CoA. Our data demonstrated that u-VIN I is a rare
category of vulvar lesions representing only 4.9% of
u-VIN. All cases of u-VIN I in our series contained
HR-HPV types and were detected in patients presenting
previous, simultaneous, or subsequent u-VIN III. We
found 1 case of u-VIN I in a patient with a previous HPV
positive vulvar SCC and no multiple-type HPV infection
was identified in this group. In u-VIN I, the high
frequency of HR-HPV (42%) was recently demon-
strated.!® Unfortunately, our results are limited by a
lower number of the cases studied so far and an extended
research will be desirable to address this issue.

On the basis of our data, we suggest that u-VIN |
should be retained in the terminology system to prevent
forming a diagnostical window, but it should not merge
with the CoA into one category because of the different
HPV profiles and frequent coincidence of u-VIN I with
u-VIN III. Likewise, in the u-VIN II group, it is difficult
to decide histologically whether the alteration of u-VIN 1
appearance represents a true dysplastic lesion or merely a
manifestation of HPV infection. To enhance the repro-
ducibility of the u-VIN I category, the u-VIN I as a HPV-
related disorder should not be confused with vulvar
dermatoses or inflammatory conditions. Although features
of these lesions might include reactive basal atypia and
moderate mitotic activity, the signs of the HPV infection
including koilocytosis, prominent nuclear enlargement, or
multinucleation are absent. Identically, the manifestation
of HPV cytopathic effect is not seen in d-VIN, which may
be potentially mistaken for u-VIN I owing to the similar
distribution of cytologic atypia and mitotic figures in the
basal parts of the squamous epithelium.

CONCLUSIONS

We performed a correlation study between the
histologic features and the HPV profile of wvulvar
non-neoplastic, precancerous, and neoplastic squamous
lesions using a high sensitive protocol of HPV detection
and typing. Our results indicate that both the revised
terminologic systems (ISSVD 2004 and Bethesda-like)
might be misleading in the diagnosis and management of
vulvar dysplastic lesions owing to both the biologic
heterogeneity of the u-VIN II category and the discre-
pancies in HPV profiles and age of patients with u-VIN II
and u-VIN III. Therefore, we suggest that the ISSVD
1986 terminology should be retained as the classification
scheme of vulvar dysplastic lesions with respect to the fact
that u-VIN II category encompasses epithelial alterations
of histologically unpredictable precancerous potential.
Moreover, u-VIN 1 should be perceived as a rare
condition occurring mostly in patients with other HPV
associated lesions of the vulva or other parts of the lower
female genital tract.

Differences in the HPV profiles of vulvar and
cervical precancerous and neoplastic squamous lesions
and the geographical variability in the distribution of
HPV types in vulvar disorders were demonstrated. The
increased prevalence of HPV 33 and the decreased
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frequency of HPV 16 and 18 detected in vulvar lesions
investigated in this study might influence the efficacy of
the prophylactic HPV vaccination in preventing vulvar
cancer, because both the recently developed vaccines are
targeted primarily against HPV 16 and 18.
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Abstract

Background: The HPV prevalence and genotype distribution are important for the estimation of the impact of HPV-based
cervical cancer screening and HPV vaccination on the incidence of diseases etiologically linked to HPVs. The HPV genotype
distribution varies across different geographical regions. Therefore, we investigated the type-specific HPV prevalence in
Czech women and men with anogenital diseases.

Methods: We analyzed 157 squamous cell carcinoma samples, 695 precancerous lesion samples and 64 cervical, vulvar and
anal condylomata acuminate samples. HPV detection and typing were performed by PCR with GP5+/6+ primers, reverse line
blot assay and sequencing.

Results: Thirty different HPV genotypes were detected in our study, HPV 16 being the most prevalent type both in
precancerous lesions (45%) and squamous cell carcinomas (59%). In benign lesions, HPV 6 (72%) was the most common
type. Altogether, 61% of carcinoma samples and 43% of precancerous lesion samples contained HPV 16 and/or 18. The
presence of HPV types related to the vaccinal ones (HPV 31, 45, 33, 52, 58) were detected in 16% of carcinoma samples
and 18% of precancerous lesion samples. HPV 16 and/or 18 were present in 76% of cervical cancer samples, 33% of CINT,
43% CIN2 and 71% of CIN3 samples. HPV types 6 and/or 11 were detected in 84% samples of condylomata acuminate
samples.

Conclusions: The prevalence of vaccinal and related HPV types in patients with HPV-associated diseases in the Czech
Republic is very high. We may assume that the implementation of routine vaccination against HPV would greatly reduce the
burden of HPV-associated diseases in the Czech Republic.
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Introduction

Human papillomaviruses (HPVs) have been established as
etiological agents of invasive cervical cancer (CC) [1,2] and they
are the most common viral sexually transmitted infection
worldwide. Persistent infection with high-risk (HR) HPVs is
necessary for the development of premalignant lesions and/or
progression of the disease [3]. Furthermore, HPV has carcinogenic
effects at several other anatomical sites in women and men [4].
HPV genotype distribution varies across different populations and
geographical regions [5]. Recently, meta-analyses and systematic

@ PLoS ONE | www.plosone.org

reviews of HPV type distribution in diseases linked to HPV
infections worldwide have been published [6-13]. CC is the
second most common cancer among women worldwide, with
492,800 incident cases during 2002 [14]. The burden of
noncervical anogenital, i.e. anal, vaginal and vulvar, cancers
approximates 53,872 cases worldwide annually (i.e. 28,272 anal
and 25,600 vaginal and vulvar cancer cases). In the Czech
Republic , 990 CC cases, 189 vulvar cancer cases and 121 anal
cancer cases occur annually [13].

In spite of the high burden of cervical cancer in Central and
Eastern Europe [16], few data are available regarding the
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prevalence of HPV [17-20]. Therefore, our study which collects
the available data on Czech patients with a wide variety of HPV-
associated diseases will contribute to a better understanding of the
HPV type distribution in the Czech Republic. Importantly, it will
help in estimating the potential local impact of HPV vaccines on
the prevention of HPV-associated diseases in women and men.

Materials and Methods

Population studied

Squamous cell cervical carcinoma (SCC) samples as well as
precancerous lesion samples from different anatomical locations
were selected from the biobank of the National Reference
Laboratory for Papillomaviruses in Prague. These samples were
collected between 1993 and 2005, stored at —20°C and analyzed
in previous studies.

Cervical scrape and biopsy specimens were obtained from
women visiting hospital gynecology departments and selected
centers of gynecologic-oncology prevention in the Czech Republic
[21]. These settings are located in different districts across the Czech
Republic and serve wide catchment areas. Therefore, the patients
included in our study are representative of the population of the
whole of the Czech Republic. Additionally, samples from patients
treated for cervical intraepithelial neoplasia garde 1 to 3 (CIN1/2/
3) were used. The patients characteristics and sample processing
were published before [22]. The classification of all CIN2/3 and
SCC specimens and of the majority of CIN1 (86%) specimens was
done by histology as specified before. Overall, 86 SCC specimens
(patient mean age 49.7 years; age range 28-87 years), 338 CINI
specimens (mean age 33.8 years; age range 16-76 years), 111 CIN2
specimens (mean age 34.5 years; age range 20-59 years), and 200
CINS3 specimens (mean age 33.9 years; age range 2066 years) were
selected for the purpose of the present study.

Samples from patients surgically treated in the Department of
Obstetrics and Gynecology of the 2™ Faculty of Medicine, Charles
University, Prague for squamous cell vulvar carcinoma (VC),
vulvar intraepithelial neoplasia (VIN) and vulvar condylomata
acuminata (VCA) were also included in the study. The patients
characteristics and histological data were published before [23].
For HPV typing, 49 VC samples (patient mean age 70.7 years; age
range 32-95 years), 46 samples from patients with different grades
of usual VIN (u-VIN) (patient mean age 52.5 years; age range 29—
85 years) and 54 VCA samples (patient mean age 30.6; age range
15-59 years) were available.

Twenty-two samples from patients with squamous cell carcino-
ma of the anus (AC) (mean age 64.2 years; age range 47-86 years,
18 women & 4 men) and 10 samples of anal condylomata
acuminata (ACA) samples (patient mean age 41.4 years; age range
21-69 years, 1 woman & 9 men), were analyzed. Details on the
population, sample preparation and pathological classification
were published before [24].

Opverall, 157 cancer samples from multiple locations, 695 pre-
malignant neoplasia samples, and 64 condylomata acuminata
samples were included in this study.

Ethic statement

No informed consent was needed from the patient by the course
of law in the Czech Republicbefore 2000. All patients enrolled
after the year 2000 signed an informed consent form and the study
was approved by the institutional ethics committee [25].

HPV detection and genotyping

PCR and reverse line blot hybridization (RLB) were used for the
detection and genotyping of the HPV DNA in samples [26]. RLB
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is able to identify 37 different HPV types in a single assay. The
HPV detection was performed in a PCR thermocycler PTC 200
(M]J Research, Inc, Waltham, MA, USA) by the PCR assay with
primers GP5+ and 5'-end biotin labelled GP6+ primer which
amplify the 150 bp fragment of the L1 gene. The PCR was
performed for 40 cycles and the biotinylated PCR product was
hybridized with the oligonucleotide probes labelled with the 5'-
terminal amino-group. These probes were covalently linked to an
activated negatively charged Biodyne C membrane. After
washing, the membrane was incubated for 60 min at 42°C with
peroxidase labelled streptavidin conjugate. For chemiluminescent
detection of hybridising DNA, the membrane was incubated in
ECL detection liquid (Amersham Biosciences, Uppsala, Sweden)
and exposed to Lumililm (Roche, Indianapolis, IN, USA) for
5 min.

Detected HPV types were classified into low-risk (LR) (HPV 6,
11, 40, 42, 43, 44, 54, 61, 70, 72, 81, and 89), high-risk (HR) (HPV
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68,) and probably
high-risk (pHR) (HPV 26, 53, 66, 73, 82) types of the genus Alpha
that contains the mucosal types of HPV [27-29]. In our analyses,
we defined HPV 31 and 45 as closely related to and HPV 33, 52
and 58 as a distantly related to HPV 16 and/or 18.

To confirm the presence and integrity of the human DNA, beta-
globin PCR analysis by PC03/04 primer set [30] was performed
for all RLB assay negative specimens. Beta-globin negative
specimens were excluded from our study.

The laboratory is accredited according to CSN EN ISO 15 189
and participates regularly in external control of quality programs
organized by INSTAND (Germany) and Mendel Center for
Biomedical Sciences (Cyprus). Furthermore, the laboratory
participated twice in WHO HPV LabNet Proficiency Study of
HPV DNA Typing organized by the WHO HPV Global
Reference Laboratory [31].

HPV sequencing

To determine the type of HPV in the specimens positive by
RLB only on the agarose gel but not by RLB hybridization, the
remaining aliquots of PCR amplicons were used for nucleotide
sequencing. The 150 bp products were cut out of the 2% NuSieve
GTG agarose gel (BMA, Rockland, ME), purified using the
MinElute™Gel Extraction Kit (Qjagen, Hilden, Germany) and
directly sequenced using the BigDye® Terminator v1.1 Cycle
Sequencing Kit (Applied Biosystems, Warrington, UK). The
sequence analysis was performed on the ABI PRISM 310 genetic
analyzer (Applied Biosystems) and the sequences were analyzed by
Chromas software and evaluated by BLAST software (http://
www.ncbi.nlm.nih.gov/BLASTY/).

Statistical analyses

Multiply infected samples were those in which two or more
HPV types had been detected. Such samples were counted as
positive for one type of HPV and also included among positives for
the others. Type-specific HPV prevalence rates are expressed as
percentages of all cases tested for HPV, and thus represent the
HPV prevalence in either single or multiple infections. The
differences in the mean age were assessed by a one-way analysis of
variance (ANOVA) test. For contingency tables, the standard chi-
square test and the Fisher exact test were used. The prevalence
ratios in SCC in comparison to CIN2, 3 and CINI1 with 95%
confidence intervals (CI) were determined using GraphPad InStat
(version 3.00) (GraphPad Software, San Diego, CA). All tests were
two sided and the significance level was p = 0.05. For assessing the
possible impact of HPV vaccines on the prevention of HPV-
associated cancer, we estimated the number of cervical cancer
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cases attributed to 8 HPV types most prevalent in the Czech
Republic. We used the numbers of incident cases of cervical,
vulvar and anal cancers in the Czech Republic published in 2010
[15] and type-specific HPV distribution derived from this study. A
woman with multiple infections was assigned in proportional
fractions to each genotype but counted only once [32].

Results

HPV genotyping of carcinomas

Altogether, 157 carcinoma samples were available for HPV DNA
testing. Patients with SCC were significantly younger (P<<0.001)
than those with other types of carcinomas (see materials and
methods). One hundred and eighteen (75%) carcinomas samples
were HPV DNA positive. The presence of HR HPV was detected in
95% (82/86) of SCC samples, 35% (17/49) of VC samples and 82 %
(18/22) of AC samples. One vulvar carcinoma sample was only
infected with a LR HPV genotype only (HPV 42). No LR types as a
single infection were found in carcinoma samples from other
anatomical locations (Table 1). Multiple infection (coinfection with
two or more HPV types) was only found in 20% of SCC (17/86).
Coinfection with HPV 16 and 18 was the most commmon of

Table 1. HPV prevalence in carcinomas of different
anatomical locations.

Diagnosis

scc vc AC Total
Sample N 86 49 22 157

Prevalence [%]
HPV + 95.3 36.7 81.8 75.2
Single HPV 75.6 36.7 81.8 89.2
Multiple HPV 19.8 0.0 0.0 10.8
Any HR type 95.3 347 81.8 74.5
16 733 245 81.8 59.2
18 8.1 0.0 0.0 4.5
31 7.0 0.0 0.0 3.8
33 10.5 8.2 0.0 8.3
39 1.2 0.0 0.0 0.6
45 9.3 2.0 0.0 5.7
52 1.2 0.0 0.0 0.6
53 1.2 0.0 0.0 0.6
56 23 0.0 0.0 1.3
58 35 0.0 0.0 1.9
73 1.2 0.0 0.0 0.6
16/18% 75.6 245 81.8 60.5
31/45* 8.1 2.0 0.0 5.1
33/52/58** 8.1 8.2 0.0 7.0
Any LR type 0.0 2.0 0.0 0.6
42 0.0 2.0 0.0 0.6
6/11%** 0.0 0.0 0.0 0.0
SCC=squamous cell cervical carcinoma, VC = vulvar carcinoma, AC = squamous
cell anal carcinoma.
#samples HPV 16 and/or 18 positive.
*samples which do not contain HPV 16 and/or 18.
**samples which do not contain HPV 16 and/or 18 and/or 31 and/or 45.
***samples which do not contain HPV 16 and/or 18.
doi:10.1371/journal.pone.0021913.t001
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multiple infections (5/17). HPV 16 coinfection with HR HPV types
other than HPV18 was also often observed (11/17).

Opverall, we detected 9 HR (HPV 16, 18, 31, 33, 39, 45, 52, 56,
58) 2 pHR (HPV 53, 73) and 1 LR (HPV 42) HPV types in
different types of carcinomas, of which 11 different HPV
genotypes were found in SCC samples while the spectrum of
HR HPV types in other types of carcinomas was much narrower.
Only HR HPV types 16, 33 and 45 were found as a single
infection. HPV 16 was the most prevalent type in cervical 73%
(63/86), vulvar 25% (12/49) and anal 82% (18/22) carcinomas,
followed by HPV 33, 45, 18, and 31 in descending order.

HPV vaccinal types (HPV 16 and/or 18) were detected as a
single infection in 50% (79/157) of tumors and as a coinfection
with other HR HPV types in additional 10% (16/157) of samples.
Altogether, 61% (95/157) of analyzed malignant tumors contained
one or both vaccinal types. The presence HPV types either closely
or distantly related to the vaccinal ones, i.e. HPV 31 and 45 and
HPV 33, 52, and 38, respectively, was detected in additional 5%
(8/157) and 11% (11/157) of carcinoma specimens, respectively.
Sixty-five (76%) of 86 cervical cancer samples contained HPV 16
and/or 18 as a single or multiple infection. The presence of HPV
types either closely or distantly related to the vaccinal ones, i.e.
HPV 31 and 45 and HPV 33, 52, and 58, was detected in
additional 8% (7/86) and 8% (7/86) of SCC samples, respectively.

HPV genotyping of precancerous lesions

A total of 695 precancerous lesion samples were available for
our analyses: 338 from CINI cases, 111 from CIN2 and 200 from
CIN3 cases and 46 from VIN cases. Median age of women with
cervical lesions was substantially and statistically significantly lower
(P<<0.0001) compared to that of patients with VIN (see study
design). Overall, the prevalence of HPV DNA was 76% (528/695).
HPV infection was detected in 62% (209/338) of CIN1 samples,
77% (85/111) of CIN2 and 94% (188/200) of CIN3 samples and
100% (46/46) of VIN samples (Table 2). Among the HPV-positive
samples, 4% (19/528) were infected with LR HPV types only.

In comparison to carcinomas, precancerous lesions contained a
larger variety of HPV types. As shown in Table 2, altogether 28
different HPV genotypes were detected: 13 were HR (HPV 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68), 4 pHR (HPV 26, 53, 66,
82) and 9 LR (HPV 6, 11, 40, 42, 43, 54, 70, , 81, 89) and 2
undetermined (HPV 55, 71). Most of these types were present in
cervical lesions. The VIN samples were infected with 6 different
HR (HPV 16, 18, 33, 45, 56, 59) and 3 LR (HPV 6, 11, 43) HPV
types. Similar to carcinomas, HPV 16 was the most prevalent type
in all types of precancerous lesions followed by HPV 33, 31, 18,
and 45. HPV 16 was observed in 28% (96/338) of CIN1 samples,
41% (46/111) of CIN2 and 68% (135/200) of CIN3 samples and
72% (33/46) of VIN samples.

More than a half of samples contained a single HPV type (56%).
Multiple infection was found most commonly in cervical
precancerous lesion samples: in 20% (66/338) of CIN1, 21%
(23/111) of CIN2 and 22% (44/200) of CIN3 samples. Most
multiple infections were coinfections with two or three HPV types.
Coinfection with four HPV genotypes was only found in six
cervical lesion samples.

The vaccinal types HPV 16 and/or 18 were present in 34%
(239/695) of precancerous lesion samples as a single infection, in
1% (8/695) as a multiple infection (combined HPV16/18
infection), and in 13% (87/695) in combination with other HPV
types. The presence of the types either closely or distantly related
types to the vaccinal ones: HPV 31 and 45 and HPV 33, 52, and
58, respectively, was detected in 9% (59/695) and 11% (79/695) of
samples, respectively.

July 2011 | Volume 6 | Issue 7 | 21913



Table 2. HPV prevalence in precancerous lesions of different
anatomical locations.

Diagnosis

CIN1 CIN2 CIN3 VIN Total

(%) (%) (%) (%) (%)
Sample N 338 m 200 46 695
HPV + 61.8 76.6 94.0 100.0 76.0
Single HPV 42.0 55.9 72.0 87.0 56.0
Multiple HPV 19.8 20.7 52.0 13.0 28.8
Any HR type 574 739 935 93.5 725
16 284 414 67.5 71.7 44.6
18 53 4.5 55 43 52
26 0.3 0.9 0 0 0.3
31 8.6 8.1 14.5 0 9.4
33 6.8 1.7 14.0 174 10.4
35 3.0 2.7 1.0 0 2.2
39 0.3 1.8 0 0 0.4
45 4.7 6.3 3.0 43 45
51 3.8 3.6 1.5 0 29
52 2.1 54 20 0 24
53 0 0.9 0 0 0.1
56 3.6 3.6 3.0 22 33
58 4.4 2.7 55 0 4.2
59 0.9 0 0 2.2 0.6
66 1.8 1.8 1.5 0 1.6
68 0.6 0 0 0 0.3
82 0 0 2.0 0 0.6
Undetermined 03 0.9 0 0 03
55 0 0.9 0 0 0.1
71 0.3 0 0 0 0.1
16/18% 325 43.2 70.5 71.7 43.0
31/45% 9.2 10.8 7.0 4.3 83
33/52/58** 8.9 14.4 12.5 174 11.4
Any LR type 124 45 4.0 10.9 8.6
6 4.1 1.8 0.5 6.5 29
11 24 0 0.5 22 1.4
40 0.3 0 0 0 0.1
42 2.1 0 1.5 0 1.4
43 0.6 0.9 0 22 0.6
54 0.9 0.9 0.5 0 0.7
70 1.5 0.9 0.5 0 1.0
81 1.2 0.9 0.5 0 0.9
89 0.9 0 0 0 0.4
6/11%** 53 0.9 0.5 8.7 29
CIN1 = cervical intraepithelial neoplasia grade 1, CIN2/3 = cervical intraepithelial
neoplasia grade 2 and 3, VIN = vulvar intraepithelial neoplasia.
#samples HPV 16 and/or 18 positive.
*samples which do not contain HPV 16 and/or 18.
**samples which do not contain HPV 16 and/or 18 and/or 31 and/or 45.
***samples which do not contain HPV 16 and/or 18.
doi:10.1371/journal.pone.0021913.t002

Altogether, 33% (110/338), 43% (48/111) and 71% (141/200)
of CIN1, CIN2 and CIN3 samples, respectively, were positive for
HPV 16 and/or 18. Closely related types HPV 31 and 45 were
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present in 9% (31/338),11% (12/111) and 7% (14/200) of
samples, respectively, and distantly related types HPV 33, 52, and
58 in 9% (30/338), 14% (16/) and 13% (25/100) of samples,
respectively. LR HPV types were detected in 9% of precancerous
lesion samples. HPV 6 and/or 11 were present as either a single or
multiple infection in 3% of all precancerous lesion samples, more
precisely in 5% (18/338) of CIN1 samples, 1% (1/111) of CIN2
and 1% (1/200) of CIN 3 samples and 9% (4/46) of VIN samples.

HPV genotyping of condylomata acuminata

HR HPV types as a single infection were only detected in 4%
(2/54) of VCA samples and as a multiple infection together with
LR types in additional 15% (8/54) of VCA samples, while ACA
samples did not contain any HR HPV type, with a single sample
being positive for two LR types. In VCA samples, 11 different
HPV types were detected: 4 were HR (HPV 16, 33, 45, 51), 2
pHR (HPV 26, 73) and 5 LR (HPV 6, 11, 42, 84, 81) HPV types
(Table 3).

Altogether, vaccinal HPV types 6 and/or 11 were present in
84% (54/64) of condyloma acuminatum samples from different
anatomical locations, in 87% (47/54) of VCA samples, and 70%
(7/10) of ACA samples.

Table 3. HPV prevalence in condyloma acuminata of different
anatomical locations.

Diagnosis

VCA ACA Total
Sample N 54 10 64

Prevalence [%]
HPV + 94.4 70.7 90.6
Single HPV 759 60.0 73.4
Multiple HPV 18.5 10.0 17.2
Any HR type 18.5 0 15.6
16 1.9 0 1.6
26 37 0 3.1
33 3.7 0 3.1
45 1.9 0 1.6
51 1.9 0 1.6
73 5.6 0 4.7
16/18% 1.9 0 1.6
31/45* 1.9 0 1.6
33/52/58** 3.7 0 3.1
Any LR type 90.7 100.0 89.1
6 759 50.0 71.9
1 185 30.0 20.3
42 37 0 3.1
84 1.9 0 1.6
81 1.9 0 1.6
6/11%** 87.0 70.0 84.4

VCA = vulvar condyloma acuminatum, ACA = anal condyloma acuminatum.
#samples HPV 16 and/or 18 positive.

*samples which do not contain HPV 16 and/or 18.

**samples which do not contain HPV 16 and/or 18 and/or 31 and/or 45.
***samples which do not contain HPV 16 and/or 18.
doi:10.1371/journal.pone.0021913.t003
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Comparison of HPV prevalence in SCC with CIN1, CIN2
and CIN3 cases

The overall prevalence of HPV was higher in SCC (95%) in
comparison to CIN1 (62%) (SCC:CIN1 ratio 1.5, 95% CI 1.4
1.7), GIN2 (77%) (SCC:CIN2 ratio 1.2, 95% CI 1.1-1.4) but not
in CIN3 (94%) (SCC:CIN3 ratio 1.0, 95% CI 1.0-1.1) cases.
Similar results were obtained for any HR HPV type detected and
for seven HR HPV types most prevalent in SCC samples (Table 4).
For each of the seven HPV types, the SCC:CIN1, SCC:CIN2 and
SCC:CINS ratios were also calculated. The respective ratios were
2.6, 1.8 and 1.1 for HPV 16, 1.5, 1.8 and 1.5 for HPV 18 and 2.0,
1.5 and 3.1 for HPV 45. For HPV types closely related (HPV 31,
33, 56), or distantly related (HPV 58) the SCC:CIN3 ratios were
0.5 to 0.8, respectively (Table 4).

Cervical, vulvar and anal cancers associated with specific
HPV types

In the Czech Republic 1300 cervical, vulvar and anal incident
cancer cases occur, more precisely 990 cervical cancer cases, 189
vulvar cancer cases, and 121 anal cancer cases [15]. We estimated
the number of cases that can be attributed to the 8 most prevalent
HPV types from this study (HPV 16, 18, 31, 33, 45, 52, 58, and
73). The proportion of cancer cases attributed to the 8 most
prevalent HPV types was 74.5% which corresponds to 961 cancer
cases. The particular rates were 94.2% for SCC, 34.7% for VC
and 81.8% for AC. The eight most prevalent HPV types account
for 932 SCC, 66 VC, and 99 AC cases in the Czech republic
(Figure 1).

Discussion

In this study we provide the largest summary data on the type-
specific HPV type specific prevalence in the population of Czech
women and men with diseases of the anogenital tract associated
with HPV infection. Importantly, the prevalence rates of the
vaccinal HPV types as well as those of HPV types which have
shown a partial cross protection in clinical trials [33-36] are
reported. The results of this study allow estimating potential
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benefit that can be achieved by the implementation of routine
vaccination in the Czech Republic. Furthermore, these results will
be used as inputs for models for estimating the impact of different
strategies for the prevention of HPV-associated diseases.

In this study we analyzed 157 squamous cell carcinoma samples,
695 precancerous lesion samples and 64 condylomata acuminata
samples from different anatomical locations. A very sensitive
method was used, which is based on the amplification of a short
DNA fragment of HPV L1 ORF and allows detection of multiple
HPV infections [26]. This method is also recommended for HPV
detection in primary screening by the European Guidelines for
Quality Assurance in Cervical Cancer Screening [37]. Further-
more, the classification of all samples analyzed in this study, except
for 14% of CIN1 samples, was confirmed by histology.

The data on HPV prevalence in precancerous cervical lesions
and invasive cervical cancer cases in the Czech Republic were
evaluated previously on another set of specimens [21]. The HPV
prevalence was much lower in the previous study compared to the
present one (53% vs. 62% in CINI samples, 58% vs. 88% in
CIN2/3 samples and 74% vs. 95% SCC samples) as were the
numbers of different HPV types (16 HR, 5 LR wund 1
undetermined HPV types vs. 17 HR, 9 LR HPV types and 2
undetermined). Even though yielding very important results, our
previous study had some limitations. Relatively small numbers of
precancerous cervical lesion samples and cervical carcinoma
samples were analyzed (87 CINI1, 88 CIN2+, and 49 SCC
samples). The PCR method then used for HPV detection, in wide
use at that time, has shown limited sensitivity in comparison to
other newly introduced ones [38]. Finally, the severity of
precancerous lesions was not confirmed for all cases by histology
in our previous study. Therefore, the discrepancy in results
between our two studies can be most likely attributed to the above-
mentioned factors.

The published data on the type-specific HPV prevalence in
patients with HPV-associated diseases in the Central and East
European countries are scarce and most studies have analyzed
only very small numbers of specimens. While more studies from
Central and East Europe on HPV prevalence in CC were
published and included in the meta-analyses [9], the HPV

Table 4. Comparison of overall and type-specific HPV prevalence between CIN1 and SCC, CIN2 and SCC, and CIN3 and SCC cases.

CIN1:sCC CIN2:sCC CIN3:sCC
HPV type PREVALENCE RATIO PREVALENCE RATIO PREVALENCE RATIO

RR 95%ClI P RR 95%ClI P RR 95%ClI P
All** 1.5 1.40-1.70 <0.0001 1.2 1.11-1.39 0.0002 1.0 0.96-1.08 0.784
Any HR*** 1.7 1.50-1.84 <0.0001 13 1.13-143 <0.0001 1.0 0.96-1.08 0.786
7 HR**** 1.8 1.61-2.05 <0.0001 1.7 1.44-2.06 <0.0001 1.0 0.95-1.09 0.814
16 2.6 2.09-3.19 <0.0001 1.8 1.37-2.28 <0.0001 1.1 0.92-1.27 0.402
18 15 0.66-3.54 0312 1.8 0.59-5.50 0.372 15 0.59-3.69 0.430
31 0.8 0.35-1.90 0.826 0.9 0.32-2.33 1.000 0.5 0.22-1.21 0.157
33 15 0.74-3.20 0.256 0.9 0.40-1.99 0.824 0.8 0.37-1.52 0.450
45 2.0 0.87-4.44 0.117 15 0.56-3.91 0.589 3.1 1.11-8.67 0.034
56 0.7 0.15-2.87 0.745 0.7 0.12-3.44 0.698 0.8 0.16-3.77 1.000
58 0.8 0.23-2.66 1.000 13 0.27-6.24 1.000 0.6 0.18-2.22 0.564
95%Cl=95% confidence interval, RR= relative risk, P= probability.
**all HPV types detected (LR and HR).
***all HR HPV types detected.
****HR HPV types 16, 18, 31, 33, 45, 56, and 58.
doi:10.1371/journal.pone.0021913.t004
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Figure 1. Cumulative percentages of cancer cases of women
and men in the Czech Republic. Cumulative percentages of cervical
(A), vulvar (B) and anal (C) cancer cases in women and men occurring
every year in the Czech Republic that are attributed to eight most
prevalent HPV types (990, 189 and 121 incident cancer cases,
respectively). (Sdapted from Munoz, 2004)[46].
doi:10.1371/journal.pone.0021913.g001

prevalence in CINI samples was only reported for the Czech
republic [7] and that in CIN2+ samples for the Czech Republic
and Hungary [9,13]. Recently few additional studies from the
Central and East European region have been published
[17,39,40], but only that of Bardin et al. [17] reported on a
larger number of SCC patients. Two meta-analyses [9,13] have
concordantly shown an overall rate of 85% of HPV positivity of
SCC samples in Europe. The prevalence rates ranged from 53 to
100% and that for the Czech Republic is 95%, as determined in
this study. The most prevalent HPV types in SCC in Europe are,
in descending order, HPV 16, HPV 18, and HPV 45. In our
study, the second most common type was HPV 33, followed by
HPV 45 and HPV 18. Since only squamous cell carcinoma
samples were included in our study, the reported HPV type
prevalence data is in agreement with the results of the meta-
analysis of Smith et al. who has shown variation in type-specific
HPV prevalence between squamose cell carcinomas and adeno-
carcinomas [9]. In accordance with Smiths data for the Europe
region, HPV 56 is more common in the Czech Republic than

@ PLoS ONE | www.plosone.org
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HPV 52 which is more prevalent in SCC in other regions of the
world [41]. Despite the fact that HPV 35 was the sixth most
prevalent type in SCC in the recently published study by de
Sanjose et al. [41], we didnt detect this HPV type in our cohort of
SCC patients. In the previous meta-analyses the majority of
studies from Europe didnt find HPV 35 in SCC as well, regardless
of method used for HPV detection [9,13]. Since in the WHO
proficiency study [31] both methods; SPF-10 PCR used in the
recent study and GP5+/6+ RLB used in our study, proofed to be
very sensitive for the detection of HPV 35, we conclude that
discrepant findings can be explained only by the differences in the
number of cases studied (86 SCC specimens vs. 2093 SCC
specimens from Europe) [41].

The type-specific HPV prevalence in CIN2+ samples found in
our study, is the same as the data reported for Europe (88%), with
the exception of HPV 16 and/or 18 (61 vs. 52%) [9]. The
prevalence rates of other HPV types detected were similar to
those observed in Europe, apart from HPV 73 that was not
recovered from CIN2+ cases in the Czech Republic, most likely
as a result of the use of a less sensitive assay for the detection of
HPV 73 [42].

In comparison to the summary data for Europe as published by
Clifford et al. [7], the type-specific HPV prevalence in CINI cases
in our study was quite different. We detected about a one third
higher prevalence of HPV 16 (28 vs. 19%), but much lower
prevalence rates of HPV 59 (1% vs. 3%), HPV 39 (0.3% vs. 3%),
HPV 66 (2% vs. 6%), HPV 52 (2% vs. 5.4%), and HPV 53 (0% wvs.
3.7%). The spectrum of HPV types present in CINT1 cases is much
wider in comparison to CIN2+ and SCC, with the low prevalent
types being more common. Our group has previously reported
that the detection of low prevalent types can vary greatly between
different assays and that RLB with GP5+/6+ primers has lower
sensitivity for HPV 52, 53, and 59 [42]. This could explain some of
the discrepant findings.

The present study has shown a significantly higher prevalence of
any HPV type, as well as of HR HPV type among SCC cases in
comparison to CIN1 (p<<0.0001 for both)and CIN2 cases
(p=0.0002 and p<<0.0001, respectively) (Table 4). The prevalence
was also higher for the seven HPV types most prevalent in SCC.
HPV 16 was significantly more prevalent in SCC cases in
comparison both to CIN1 (p<<0.0001) and CIN2 (p<<0.0001) cases
but not to CIN3 cases (p=0.402). Prevalence ratios above one
were recorded for HPV 18, 45 and 58, while for other HPV types,
the ratios ranged between 0.5 and 0.9, but except for HPV 45
(p=0.034) in CIN3 in comparison to SCC, the differences were
not statistically significant. Since our data are comparable to the
ratios reported by Clifford et al. [6] for a large number of cases, we
conclude that the lack of statistical significance for HPV types
other than HPV 16 is due to the small numbers of subjects positive
for HPV types other than HPV 16.

A meta-analysis of HPV prevalence studies in precancerous
lesions and vulvar and anal carcinomas [11,12] included our
previously published data from the Central and Eastern European
region and those from Poland and Austria. Recently studies of
Kowalewska et al. [43] and Garland et al. [44] have reported on
HPV prevalence in vulvar cancer in Poland and Austria. In our
study, the HPV prevalence in VIN cases was 100%. Most other
studies which have reported comparably high prevalence rates
only included patients with VIN 3. We have detected HPV in all
VIN samples, including VIN 1 and 2. The most prevalent type was
HPV 16, followed by HPV 33, 18, and 45. This finding is in
agreement with the summary data reported by de Vuyst et al. [12],
except the prevalence rates of HPV 33 and 45 were higher in this
study. The lower average rates in the meta-analysis are due much
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lower prevalence of HPV 33 in many studies and almost no
detection of HPV 45 in VIN.

The overall prevalence of HPV as well as HPV type distribution
in VC is in our study comparable to other studies. Nowadays it is
widely accepted that about 40% of VC cases can be etiologically
linked to HPV.

Importantly, focused on the prevalence of both vaccinal and
cross-reactive HPV types, this study revealed that altogether 43%
of precancerous lesions of the cervix and vulva (33% of CINI,
43% of CIN2, 71% of CIN3 and 72% of VIN) are caused by HPV
16 and/or 18 and additional 20% by HPV types related to the
vaccinal ones (HPV 31, 45, 33, 52, 58). Therefore, a substantial
number of precancerous lesions can be considered preventable by
prophylactic vaccination in the Czech Republic. The vaccinal LR
HPV types HPV 6 and/or 11 were detected in 5% of CIN1, as few
as 1% of CIN2 and 0.5% CIN3 and 9% of VIN cases.

The overall prevalence of HPV 16 and/or 18 among the
analyzed cancer cases was 61% and that of the closely or distantly
related types was 12%. The lowest prevalence of HPV 16/18 was
observed in VC cases. Based on our data, the development of
vulvar cancer can be prevented in about half of cases, thus
reducing the need for mutilating surgery that dramatically reduces
quality of life for patients.

The rate of SCC cases attributable to HPV 16/18 infection in
the Czech population is 76%. Even higher is the involvement of
HPV 16/18 in AC cases (82%). In view of cross-protective effect of
the available vaccines, we can expect the potential benefit from
vaccination against HPV in preventing SCC to be as high as 92%
for the Czech population.

Finally, specimens with the histologically confirmed presence of
condylomata acuminata were analyzed. Even though only a
limited number of samples were available, the information is very
important for the planning of the preventive strategies. We have
shown that 89% of these lesions are infected by LR HPV types,
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with vaccinal types HPV 6/11 being present in 84% of them.
These data should be taken into account when considering
population-based prophylactic vaccination against HPV.

In conclusion, our study reports on the type-specific prevalence
of HPV in benign, premalignant and malignant lesions of the
anogenital tract in women and man. The prevalence and spectrum
of HPV types detected in the Czech Republic are comparable to
the data reported for European countries. The observed
differences can be mostly attributed to the variation in the
methods used for HPV detection. The proportion of patients
infected with vaccinal and closely or distantly related HPV types is
much higher than originally proposed. Approximately 952 of 1300
incident cancer cases (CC, VC and AC) and 921 of 990 CC cases
can be attributed to these HPV types in the Czech Republic.
Furthermore, it has been shown that the implementation of
routine vaccination not only resulted in decrease in incidence of
atypical cervical cytology and precancerous cervical lesions but
also in the reduced need for colposcopy and invasive treatment
procedures [45]. Therefore, we strongly advocate a rapid
implementation of routine HPV vaccination in the Czech
Republic which can significantly reduce the burden of HPV-
associated diseases as well as the national healthcare expenditures.
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SOUHRN

Klasifikace prekanceréznich lézi vulvy je zaloZzena na konceptu vulvérni intraepiteliéini neopldzie (VIN) s tfistuptiovym hodnocenim zé-
vaznosti dysplastickych zmén (VIN I, Il a lll). Na zékladé histologického vzhledu se dysplazie vulvy déli na VIN obvyklého typu (u-VIN)
a VIN diferencovaného typu (d-VIN), které reprezentuii dvé zékladni cesty patogeneze dlazdicobunééného karcinomu vulvy. Zatimeo je
u-VIN etiologicky spojend s infekei lidskym papillomavirem (HPV) a histologickym vzhledem odpovidé cervikélni intraepitelialni neoplé-
zii, predstavuje d-VIN HPV negativni smér karcinogeneze spojeny s vulvarnimi dermatézami typu lichen sclerosus (LS) a lichen simplex
chronicus (LSC). u-VIN vétinou postihuje relativné mladé Zeny s anamnézou dalsich prekanceréz délozniho hrdla, vaginy nebo vulvy.
Typickou pacientkou s d-VIN je naopak postmenopauzélni Zena bez anamnestickych dat ostatnich dysplastickych lézi dolniho Zenské-
ho pohlavniho systému. d-VIN prevysuje u-VIN v fendenci ke stromélni invazi a biologickym chovénim odpovidd karcinomu in situ (VIN
[ll). Paradoxné se v histologickém vy3etteni d-VIN jevi jako nendpadnd léze s atypiemi v buiikach bazalni vrstvy a s dob¥e zachovanou
diferenciaci povrchovych partii dlazdicového epitelu, proto byva pri bioptickém vysetfeni zaméiovana za u-VIN |, LS anebo LSC. Pre-
devsim z dovodu nizké diagnostické reproducibility kategorie u-VIN I, pro pochybnosti o jejim malignim potencidlu a také kvili proble-
matickému rozliseni u-VIN Il a lll byla v roce 2004 predloZena revidovand klasifikace VIN, ve které bylo od gradingu prekanceréznich
lézi vulvy upusténo - jednotka u-VIN | byla zrusena a u-VIN Il a Il byly spojeny do jediné kategorie. Termin u-VIN tedy v novém nézvo-
slovi reprezentuje high grade prekancerézni léze vulvy asociované s HPV (dfive u-VIN Il a lll) a d-VIN i nadéle odpovidd HPV negativ-
nim high grade dyspléziim.

Kli¢ova slova: vulvérni intraepiteliéIni neoplézie — VIN obvyklého typu — VIN diferencovaného typu — lichen sclerosus — lichen simplex
chronicus — HPV

Review of precancerous vulvar lesions

SUMMARY

Classification of squamous vulvar precancerous lesions is based on the concept of vulvar intraepithelial neoplasia (VIN) and incorpora-
tes a three grade evaluation of the intensity of dysplastic changes (VIN I, Il and Ill). On the basis of histological features, VIN has been
subdivided into the usual VIN (u-VIN) and differentiated VIN (d-VIN), which represent the two basic pathways of the pathogenesis of
vulvar squamous cell carcinoma. Although u-VIN is etiologically associated with the human papillomavirus (HPV) infection and histolo-
gically corresponds to cervical intraepithelial neoplasia, d-VIN represents the HPV-negative sequence of vulvar carcinogenesis, which is
linked to lichen sclerosus (LS) and lichen simplex chronicus (LSC). u-VIN preferentially occurs in relatively young women with a history
of cervical, vaginal or vulvar premalignant lesions. On the other hand, d-VIN usually affects postmenopausal women without anamne-
stic data of other dysplastic lesions of the lower female genital tract. d-VIN is characterized by a higher tendency of stromal invasion
than u-VIN and its malignant potential is analogous to carcinoma in situ (VIN Ill). The histological appearance of d-VIN is subtle with
basal atypia and a well-preserved differentiation of the superficial parts of the squamous epithelium, therefore it is frequently misdia-
gnosed for u-VIN I, LS or LSC in vulvar biopsies. Primarily because of the low diagnostic reproducibility of the u-VIN | category and the
doubts about its precancerous potential as well as due to the questionable differentiation between u-VIN Il and Ill, a revised VIN classi-
fication was proposed in 2004. The grading of vulvar precancerous lesions was abandoned, the u-VIN | category was discontinued
and u-VIN Il and Ill were merged. In the revised terminology, the term u-VIN represents HPV-associated high grade precancerous vul-
var lesions (formerly u-VIN Il and 1ll) and d-VIN encompasses HPV-negative high grade dysplasias.

Keywords: vulvar intraepithelial neoplasia — VIN of the usual type — VIN of the differentiated type — lichen sclerosus — lichen simplex
chronicus - HPV
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Vulva, vagina a délozni hrdlo tvoFi komplexni anatomickou jed-
notku s obdobnou histologickou stavbou a predispozici ke stejnym
rizikovym faktorim pro vznik prekanceréznich lézi a karcinomd.
V anglosaské literatufe existuje pro vySe popsanou anatomickou
oblast termin lower female genital tract (LFGT) odpovidaijici zfidka
uzivanému &eskému ekvivalentu dolni Zensky pohlavni systém. Za-
kladnim pojitkem v histologické stavbé& orgéni LFGT je piitomnost
povrchového dlazdicového epitelu, ktery je vnimavy k sexudlng pre-

15



nesené infekci lidskym papilomavirem (HPV). Nizce rizikové (LR)
HPV typy (napt. 6 a 11) jsou pficinou benignich afekei bez pre-
kancerézniho potencidlu charakteru condylomata acuminata ne-
bo plochych kondylomatéznich lézi, zatimco vysoce rizikové (HR)
typy (napt. 16 a 18) mohou za uréitych podminek vyvolat sekven-
ci dysplastickych zmén smétujicich a2 k invazivnimu dlazdicobu-
n&&nému karcinomu (SCC) (1). Klinicky ddlezitou vlastnosti HPV
pozitivnich prekanceréz a karcinomd LFGT je jejich multicentric-
ky vyskyt nejen v rémci jednotlivého orgénu, ale i v rozsahu ce-
lého LFGT (véetné oblasti anu), kde se mohou v libovolnych kom-
binacich rozvijet simulténné nebo sukcesivné (2,3). Tento jev je po-
pisovan terminem multicentrické neoplézie dolniho Zenského po-
hlavniho systému a v Zir§im kontextu zahrnuje nejen dlazdicobu-
n&éné léze LFGT, dle i glandularni dysplastické zmény a invaziv-
ni adenokarcinomy endocervikalni &asti d&lozniho hrdla. Uréitou
vyjimku v konceptu LFGT predstavuje pouze vulva, kde se ve vy-
znamné mife kromé& lézi asociovanych s HPV vyskytuiji i HPV ne-
gativni prekancerézy a karcinomy vznikaijici odli¥nou etiopato-
genetickou cestou (4-6).

Dysplastické léze dlazdicového epitelu LFGT jsou jiz tradi¢né
popisovény v konceptu tzv. intraepiteliélni neoplézie a dle anato-
mické lokalizace tedy odpovidaiji vulvarni (VIN), vaginélni (VaIN)
a cervikélni (CIN) intraepiteliaglni neoplézii. Zavaznost dysplas-
tickych zmén je ve shodé s aktuélni WHO klasifikaci vyjédrena Fi-
stupfiovym gradingem (I, Il a Ill) podle vertikélniho rozsahu ztré-
ty diferenciace, cytologickych atypii a mitotické aktivity (7).

KLASIFIKACE PREKANCEROZNICH LEZi VULVY

Terminologie VIN vyt&snila z histopatologické praxe starsi ane-
bo végné definované diagnostické jednotky charakteru Bowenova
choroba, bowenoidni atypie, bowenoidni dysplazie, bowenoidni
karcinom in situ, bowenoidni papuléza, erythroplasia de Queyrat
a carcinoma in situ simplex. Moderni klasifikace dysplastickych lé-
zi vulvy vychézi z névrhu International Society for the Study of Vul-
vovaginal Disease (ISSVD) (8), které byla predlozena v roce 1986
a nésledné akceptovana WHO jako diagnosticky standard (7). Na
rozdil od CIN a VaIN jsou VIN heterogenni skupinou prekance-
réz, které Ize na zakladg jejich histologického vzhledu rozdglit do
dvou zdkladnich jednotek: VIN obvyklého typu (usual VIN; u-VIN)
a VIN diferencovaného (resp. simplexniho) typu (differentiated VIN;
d-VIN) (7,9). Tyto diagnostické jednotky se li&i svymi klinicko-pa-
tologickymi vlastnostmi (tab. 1) a reprezentuji dvé zdkladni cesty
etiopatogeneze SCC vulvy (obr. 1) (4,5).

Tab. 1. Porovnéni dvou zékladnich typd vulvérnich prekanceréz (u-VIN a d

Celkova cetnost

HPV
T = T
vulvy

imunologické faktory
HR HPV mechanické vlivy
infekce

dermatozy vulvy
(LS, LSC)
VIN, obvykly typ 1
{u-VIN)
genové mutace
(p53)

}

VIN, diferencovany typ
(d-VIN)

J

Obr. 1. Grafické znézornéni dvou hlavnich cest efiopatogeneze SCC vulvy.
u-VIN - vulvérni infraepiteliaini neoplézie obvyklého typu; d-VIN — vulvérni
intraepiteliéIni neoplézie diferencovaného typu; LS - lichen sclerosus; LSC -
lichen simplex chronicus; SCC - dlazdicobun&ény karcinom; HPV - lidsky pa-
pillomavirus; HR HPV — vysoce rizikové typy lidského papilomaviru

VIN obvyklého typu (u-VIN)

Hlavnim etiologickym faktorem vzniku u-VIN je sexuélné pre-
nesend infekce HR HPV (3,10,11). Nejpocetngjsi rizikovou skupi-
nu proto tvofi relativné mladé Zeny premenopauzélniho véku, kte-
ré maiji i vy3§i riziko vzniku ostatnich dysplastickych a nédorovych
procest LFGT a &astéjsi vyskyt pohlavnich chorob (12). SCC aso-
ciované s u-VIN jsou té2 HPV pozitivni, rozvijeji se v mladsim v&-
ku a predstavuji asi 30-40 % viech karcinomd vulvy (12). Histolo-
gicky odpovidaiji bazaloidnim a warty variantam SCC (obr. 2).

Na zéklads histologického obrazu Ize rozlisit 3 hlavni podtypy
u-VIN: bazaloidni, warty (kondylomatézni) a smigeny (warty/ba-
zaloidni) (tab. 2) (obr. 2) (9). Z praktického hlediska viak toto &le-
néni postradé vétitho vyznamu, protoze se od sebe jednotlivé sub-
typy u-VIN nelisi klinickym chovénim ani spekirem pfitomnych HPV
typU (9). Identifikace u-VIN Il a Ill jako dysplastické léze je v&tsi-
nou bezproblémova (13), protoze u-VIN histologicky pfipominé
ostatni prekancerézy LFGT charakterizované ztrétou zralosti kera-
tinocytd, cytologickymi atypiemi, zvysenou mitotickou aktivitou
a pFipadné znémkami HPV infekce. Interpersondlni a intraperso-
ndlIni reproducibilita diagnézy u-VIN I je naopak velmi nizka (13)
a bude blize diskutovéana nize v souvislosti se zm&nami v klasifi-
kaci VIN. P¥i jakychkoli pochybnostech o diagnéze u-VIN dopo-
ruéujeme provést imunohistochemicky priokaz proteinu p16/NK4a,
ktery se jako inhibitor cyklin dependentni kindzy uplatiiuje v regu-

-VIN).

VIN, obvykly typ (u-VIN)
vice nez 80 %

VIN, diferencovany typ (d-VIN)
méné nez 20 %

Vékova predilekce

premenopauzdlni Zeny postmenopauzdlni zeny

Asociace s CIN a VaIN (multicentricka neoplazie LFGT)

Asociace s pohlavné prenosnymi chorobami
a s condylomata acuminata

Etiologicky faktor

Kofaktory

Tendence k multifokalité

Potencial ke stromalni invazi

Imunohistochemicky marker

Asociovany SCC

ano ne
ano ne

HR HPV genové mutace (p53)
koureni cigaret dermatézy vulvy
imunosuprese (LS, LSC)

silng slabé

slaby silny

p16NKda p53

bazaloidni SCC dobre diferencovany
warty SCC keratinizujici SCC

VIN - vulvérni intraepitelidini neoplézie; CIN — cervikélni intraepiteliéIni ne

oplézie; ValN - vagindlIni intraepitelialni neoplézie; LFGT — lower female geni-

tal tract; HR HPV — high risk typy lidského papillomviru, LS — lichen sclerosus; LSC — lichen simplex chronicus; SCC — dlazdicobunéény karcinom
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Tab. 2. Z&kladni histologické charakteristiky prekanceréznich lézi vulvy a dalsich asociovanych afekei.

Diagnostické jednotka

warty

VIN, obvykly typ

Histopatologicka kritéria

- kondylomatézni vzhled

- akantéza, hyperkeratéza a parakeratéza
- koilocytéza a koilocytérni atypie

- vicejaderné keratinocyty

(u-VIN)
bazaloidni

- ploché léze bez hyperkeratézy a parakeratézy
- dysplastické keratinocyty jsou malé a pripominaiji bazélni buiiky epidermis
- absence znédmek HPV infekce

smisend

- komplexni léze s warty i bazaloidnimi rysy

VIN, diferencovany typ
(d-VIN)

- akantéza epidermis s elongaci rete ridges a s parakeratézou

- ztréta stratum granu|osum

- atypické buiiky lokalizované v bazélnich partiich epidermis s mitotickou aktivitou
a aberantni keratinizaci

- suprabazilérni partie epidermis tvorené abnormalné diferencovanymi keratinocyty
s objemnou eozinofilni cytoplazmou a vezikulérnimi jédry s jadérky

- absence znédmek HPV infekce

Lichen sclerosus (LS)

- atrofie epidermis s hyperkeratézou
- edém a hyalinizace papilérni dermis
- lymfocytarni infiltrdt v horni dermis

Lichen simplex chronicus
(LSC) - fibrotizace papilérni dermis s lymfocytérnim infiltratem
- hyalinizace horni dermis (pokud je LSC superponovany na LS)

- hyperplazie epidermis s elongaci rete ridges
- akantéza, hypergranuléza a hyperkeratéza epidermis

laci bun&&ného cyklu a byvé imunohistochemicky prokazatelny
v dysplastickych lézich a karcinomech vulvy asociovanych s HR HPV
infekei (5,14). K inferpretaci ndlezu ve smyslu p16INK4a pozitivity
je nutné silné difuzni jadernd anebo sou¢asné jadernd a cytoplaz-
matickd pozitivita, fokdlni slabé pribarvovani cytoplazmy neoprav-
fiuje k hodnocenti léze jako pozitivni (5,14).

Pagetoidni VIN je vzécné vulvérni prekanceréza pFipominajici
Pagetovu chorobu vulvy, které je vétSinou autord vniména jako hi-
stologicka varianta u-VIN (9). Léze je charakterizovand pfitomnos-
ti atypickych bun&k se svétlou cytoplazmou, které se intraepiteliél-
né i ve formé& jednotlivych bungk anebo bun&enych skupin. Di-
ferencialng diagnostickymi rozdily oproti Pagetové chorobg jsou
nepfitomnost intracytoplazmatického mucinu a imunohistochemic-
k& negativita GCDFP-15, cytokeratinu 7 a karcinoembryondlniho
antigenu (CEA) (9).

VIN diferencovaného typu (d-VIN)

Jako samostatné diagnostickd jednotka byla d-VIN poprvé po-
pséna vz v 60. letech 20. stoleti jako carcinoma in situ simplex, ale
do povédomi %irsi odborné vefejnosti se dostévé az v poslednich
letech. Jde o pomérné vzacnou dysplastickou lézi s frekvenci vysky-
tu kolisajici v rozsahu 2-18 % viech prekanceréz vulvy, kterd po-
stihuje predeviim postmenopauzélni Zeny a nemé etiopatogenetic-
ky vztah k HPV infekci (10,15). Vyvolavaijici faktory d-VIN nebyly
dosud zcela jednoznaéné identifikovany, jako nejpravdépodobns;-
§i se viak jevi genové mutace v terénu vulvérnich dermatéz typu li-
chen sclerosus (LS) a lichen simplex chronicus (LSC), které se rozvi-
iejf v terénu imunologické predispozice (16). Pruritus zpUsobeny vul-
vérni dermatézou vede k chronické mechanické iritaci vulvy s moz-
nosti vzniku ulceraci, reaktivni proliferaci epitelu a néslednému zhor-
Seni vyvolavaijici vulvarni dermatézy. Tento efekt se v literatuie n&-
kdy oznaduje jako itch-scratch cyklus (16). V pokro¢ilé fazi onemoc-
néni byvé jeho ndsledkem vétsinou LSC, ktery moze byt superpo-
novén na LS (tab. 2). Termin ,dlazdicobun&éné hyperplézie” pou-
Zivany dfive v gynekopatologii pro hyperplastické dermatézni pro-
cesy vulvy je pouze popisné vyjédreni histologického vzhledu epi-
dermis a v naprosté véfsing pripadd odpovidé prévé nozologické
jednotce LSC (17). Ve vulvérni dermatéze je pFi chronické mecha-
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nické iritaci vy33i riziko vzniku genovych mutaci pFedevsim v tumor
supresorovém genu p53 (18). Nasledkem je rozvoj d-VIN a progre-
se v keratinizujici typ SCC, ktery byvé vétsinou dobte diferencova-
ny, HPV negativni a reprezentuje asi 60-70% viech karcinom@ vul-
vy (16,19). Literérni Gdaje dokladaii, ze az 2-6 % pacientek s di-
agnézou LS rozvine SCC vulvy (12).

d-VIN je makroskopicky i histologicky velmi nendpanou lézi,
u které nemusi byt na prvni pohled patrné, ze se jedné o dyspla-
Zii (tab. 2) (obr. 3, 4) (15). Pokrogily stuperi histologické diferenci-
ace a epitelidlni maturace ostatn& naznaéuje iz vlastni ndzev této
diagnostické jednotky. S relativné klidnym histologickym vzhledem
d-VIN v3ak ostie kontrastuje jeji biologické chovani, které odpovi-
dé karcinomu in situ. Léze tedy automaticky spadd do kategorie
VIN Il a grading v pravém slova smyslu s hodnocenim rozsahu
ztréty vyzréavani, cytologickych atypii a mitotické aktivity se proto
neprovédi. Pro d-VIN je typicky v&ii invazivni potenciél spojeny
s krafsi intraepiteliaglni fézi a rychlejsi progresi do SCC ve srovna-
ni s u-VIN (15).

Pro gynekologa je d-VIN v terénu koznich zmén pii vulvarni der-
matéze obtizné identifikovatelnd, zvlasts pokud se jednd o lézi so-
litérni. Podobny problém gekd i patologa béhem histologického vy-
Seffeni, protoze dlazdicovy epitel d-VIN smérem k povrchu dosta-
te€n& vyzréva a celd léze tak pFipomind vulvérni dermatézu. Pod-
le nagich zkuenosti byva prechod mezi d-VIN a dermatézou né-
hly a je charakterizovan nésledujicimi histologickymi znaky (obr.
3 a obr. 4):

1) vyskyt cytologickych atypii a zvy3end mitotické aktivita v bazal-
ni zéné epidermis,

2) dyskeratotické zmény v bazélnich a suprabazilarnich zénach
epidermis,

3) vyskyt suprabazilérnich keratinocytt s objemnou eozinofilni cy-
toplazmou a vezikularnimi jadry,

4) ztréta granulérni vrstvy epidermis,

5) prechod superficidlni hyperkeratézy do parakeratézy.

K diagnéze d-VIN je nuné kombinace vyse uvedenych kritérii,
protoZe 24dné z nich neni samo o sobé specifické pro d-VIN a mo-
hou se vyskytovat pfi vyraznéjsi iritaci a proliferaci i v dermatézach
vulvy. To plati i pro atypie v buikéch bazalni vrstvy epitelu, které
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Obr. 2. Prekancerézni léze vulvy a dlazdicobunééné karcinomy asociované s HPV infekei.
A - u-VIN Ill, warty (HE, 40x); B — u-VIN Ill, warty (HE, 400x); € — SCC, warty (HE, 200x); D — u-VIN lll, bazaloidni (HE, 100x); E — u-VIN Ill, bazaloidni

(HE, 400x); F - SCC, bazaloidni (HE, 100x)

Obr. 3. Nenddorové, prekancerézni a nédorové léze vulvy sdruzené v HPV negativni cesté karcinogeneze.
A - LS (HE, 100x); B — LSC (HE, 40x); C - prechodové zéna mezi LSC a d-VIN (HE, 200x); D — d-VIN (HE, 40x); E - d-VIN (HE, 400x); F - SCC keratini-
zujici (HE, 200x)

jsou nékdy popisovény ve vulvarnich dermatézéch a je pro né vy-
hrazen termin atypicky lichen sclerosus (19,20). Obtiznost dife-
renciélni diagnézy mezi d-VIN a vulvarni dermatézou typu LS ane-
bo LSC je tedy zfejmd. Z praktického hlediska doporucujeme pa-
tologim zaméfit se pfi skenovacim prohlizeni preparatu predeviim
na néhlou transformaci hyperkeratézy v parakeratézu a s tim sou-
visejici ztratu granulérni vrstvy epidermis a tyto suspekini Gseky dé-
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le dokladné vyseftit pFi vétsim zvétseni s dorazem na morfologické
zmény v bazélnich vrstvach epitelu. V pripadé diagnostickych po-
chybnosti |ze provést imunohistochemické vysetfeni proteinového
produktu tumor supresorového genu p53, které byvé v pripadé mu-
tace genu pozitivni (15,18). Ke spravné interpretaci imunohistoche-
mického ndlezu ie viak nutno mit na védomi, ze v bazdlnich vrst-
vach epitelu vulvérnich dermatéz dochézi nejspise z diivodu oxi-
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daéniho stresu k pribarvovani jader keratinocytd (21) a ze
p53 pozitivita d-VIN je proto definovana suprabazilérni
extenzi pozitivity a zvysenym labeling indexem (pomér po-
&t p53 porzitivnich jader k jadrdm negativnim) asto az
nad 90 % (15). Specificita a senzitivita imunohistochemic-
kého prikazu p53 viak neni optimalni (22), proto je vy-
znam tohoto vy3etfeni né&kterymi autory zpochybiiovan
(21). Z nasi zkusenosti mozeme potvrdit, ze imunohistoche-
mické pozitivita markeru p53 byvé u &ésti d-VIN skuteené
variabilni nebo neprokazné a ze p53 pozitivitu |ze asto
pozorovat i v bazélnich partiich epitelu vulvarnich derma-
t6z (obr. 4). Pri obtizngjsi diferencidIni diagnéze mezi d-
VIN a u-VIN lIze s Gspé&chem provést imunohistochemicky
prikaz proteinu p16/NKda, jeho? porzitivita svéd&i pro u-
VIN a negativita pro d-VIN (5). Materiélné ndrocnéjsi me-
todou mize byt stanoveni piitomnosti HR HPV metodou po-
lymerdzové Fetézové reakce (PCR). Pokud pres veskerou
snahu neni mozno prekancerézu vulvy zatadit ani do jed-
né ze dvou zdkladnich kategorii, doporuéujeme lézi klasi-
fikovat jako VIN, blize nezafazenou (VIN, NOS).

Nesoulad mezi procentudlnim zastoupenim u-VIN a d-
VIN a témé&F opaénym pomérem cetnosti HPV pozitivnich
a HPV negativnich SCC vulvy |ze vysvétlit vyraznym pod-
diagnostikovanim d-VIN (15). Priginou je makroskopic-
ké i histologicka podobnost s dermatézami vulvy, proto
ie d-VIN &asto prehlédnuta gynekologem a unikd biop-
tickému vy3etieni nebo je nespravné klasifikovéna pato-
logem jako vulvérni dermatéza. K nizsimu zéchytu d-VIN
déle vede i vyssi vék pacientek, ktery je spojen se spora-
dickou frekvenci névitév gynekologa. V neposledni fadé
ma vliv i vysoky sklon d-VIN ke stromélni invazi, coz ve-
de ke zkréceni intervalu, kdy je mozno lézi klinicky za-
chytit a biopticky ovéfit.

| kdyz je existence d-VIN vétsinou gynekopatologd
v soucasnosti prijimana, objevuii se i ndzory, které ji zpo-
chybiiuji jako samostatnou diagnostickou jednotku a po-
vazuji ji pouze za intraepitelidlni $iFeni simultdnné se vy-
skytujictho SCC (21,23). Proti tomuto tvrzeni viak svédéi
dobre zdokumentovand pozorovéni rychlé progrese

d-VIN do SCC (24,25).

MODIFIKACE KLASIFIKACNIHO SYSTEMU
VULVARNICH INTRAEPITELIALNICH NEOPLAZIi

V predchozich odstavcich jsme nastinili etiologickou
i histologickou podobnost u-VIN s CIN, nicméné v tomto
srovnéni existuji i urcité podstatné rozdily, které v kone¢-
ném disledku vedly ke zméné klasifikace vulvérnich pre-

Obr. 4. Biopsie vulvy zastihujici komplexni HPV negativni lézi tvo-
Fenou prekancerézou (d-VIN) v piimé kontinuité s vulvérni derma-
tézou (LSC) a dlazdicobun&énym karcinomem (SCC). Imunohisto-
chemické vy3etreni antigenu p53 demonstruje témé¥ difuzni poziti-
vitu jader nadorovych bunék v SCC a pozitivitu bungk bazélnich
vrstev epitelu d-VIN se suprabazilérni extenzi. Povsimnéte si téz
silné jaderné porzitivity p53 v bazdlnich a suprabazilérnich parti-
ich LSC, kterd je v prechodové zéné intenzivn&jsi nez pozitivita v d-
VIN. Nélez prikladem z praxe demonstruje problematickou speci-
ficitu imunohistochemického vy3etteni p53 pro diagnézu d-VIN (bli-
ze diskutovdno v textu).

A - kontinudlIni prechod LSC - d-VIN - SCC s vyznacenim jednot-
livych zén (20x); B1 - SCC (HE, 40x), B2 — SCC (p53, 40x); C1 -
d-VIN (HE, 100x); €2 — d-VIN (p53, 100x); D1 — prechodové z6-
na mezi LSC a d-VIN (HE, 100x); D2 - prechodové zéna mezi LSC
a d-VIN (p53, 100x)
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Tab. 3. Srovnévaci tabulka klasifikace ISSVD 1986 (aktualni WHO terminologie), modifikovaného schématu ISSVD 2004 a historickych terming dfive uzi-

vanych ke klasifikaci vulvérnich prekanceréz.

ISSVD 1986

ISSVD 2004

Historicka terminologie

Histologicky typ

Histologicky typ

Reaktivni zmény
. Bowenoidni atypie
| =
VIN, obvykly typ Plochd kHoI:\\d/ ||nf:1kctelzni lize Bowenoidni dysplazie
(u-VIN) o ylomaiozni 1€ Bowenoidni karcinom in situ

Bowenova choroba

Il VIN, obvykly typ

Bowenoidni papuléza

I (u-VIN) Erythroplasia de Queyrat
IN, dif y IN, dif y
VN d (ec;—ec;::l‘)lcny G I VIN, di (ecli’-evnlc;:\)/ony P = Carcinoma in situ simplex

VIN - vulvérni intraepiteliélni neoplézie; ISSVD — International Society for the Study of Vulvovaginal Disease

kanceréz. Hlavni nesoulad tkvi v rozdilu frekvenci low grade dysp-
l6zii délozniho hrdla a vulvy (CINTa u-VIN ) (9). CIN | je béznou
skupinou lézi, mezi které se v 3ir§im kontextu mohou Fadit i HPV
indukované zmény charakteru plochého kondylomu. Ploché kon-
dylomatézni léze jsou viak v oblasti vulvy velmi vzécné a naopak
se zde &asto vyskytuje condyloma acuminatum, které postradé ma-
ligni potenciél a diagnosticky nespadé do kategorie u-VIN I. Na-
prostou v&sinu pFipadd u-VIN tedy tvofi high grade dysplastické
léze a u-VIN | je v biopsiich vulvy diagnostikovana zfidka, ¢asto
pouze v pfimé kontinuité s u-VIN Il a lll. Solitérné se vyskytujici u-
VIN | bez asociace s u-VIN Il a lll jsou vyjimeénym ndlezem a je-
jich interpersondlni a intrapersondlni reproducibilita pfi histopato-
logickém vy3etteni je velmi nizké (13). P¥i retrospektivni expertni
analyze souboru u-VIN | byla podstatné &ast téchto lézi preklasifi-
kovéna a strikini diagnosticka kritéria jich splnilo pouze 19 % (26).
Dali pom&rné Eastou chybou v interpretaci atypii bunék bazélni
vrstvy epitelu ve vulvarni biopsii je zaména u-VIN | 's d-VIN anebo
s vulvarni dermatézou charakteru LS anebo LSC (15). Z ddvodu ne-
presné histopatologické diagnostiky proto moze byt v rutinni pra-
xi kategorie u-VIN | tvofena smési lézi s rdznym prekanceréznim
potencidlem, coz pongkud snizuje jeji vyznam jako samostatné dia-
gnostické jednotky. Dalsim problémem v histopatologickém gradin-
gu u-VIN je nizké reproducibilita odliseni kategorii u-VIN Il a IlI.
Jejich rozpoznéni je &asto obtizné az zcela nemozné, nebof &ast
lézi je komplexné& stavénd a tvofend ob&ma komponentami.

Vyse uvedené skute¢nosti vedly v uplynulé dekadé k pokusom
o zménu klasifikaéniho schématu VIN s hlavnim cilem zlepsit dia-
gnostickou reproducibilitu jednotlivych kategorii. Vysledkem této
snahy je klasifikace ISSVD 2004 a klasifikace vychézejici z cyto-
logické Bethesda terminologie.

Klasifikace ISSVD 2004

V roce 2004 ISSVD predlozila zjednodusenou verzi pivodni
ISSVD 1986 Klasifikace (tab. 3) (27). Mezi pivodni a modifikova-
nou klasifikaci VIN jsou dva zésadni rozdily:

1) bylo zcela upusténo od gradingu VIN a
2) byla zrusena diagnostické jednotka u-VIN I.

Zakladni rozdéleni VIN na u-VIN a d-VIN zdstavé zachovéno,
termin u-VIN je viak vyhrazen pouze pro high grade dysplastické
léze asociované s HPV, které dfive odpovidaly kategoriim u-VIN'II
a u-VIN Il. EpiteliéIni proliferace s histologickym vzhledem u-VIN I jiz
nejsou povazovény za dysplézie, ale mély by se popisovat pouze
jako reaktivni zm&ny anebo projevy HPV infekce (koilocytéza, plo-
ché kondylomatézni léze).

Modifikované klasifikace VIN bohuzel nenabizi adekvatni ter-
minologickou alternativu pro vzécné vulvarni léze s (atypickou)
koilocytézou a ztratou diferenciace, atypiemi a zndmkami pro-
liferace v bazalnich vrstvéch epitelu, které tak spliiuji viechny
morfologické podminky pro dysplazii. Tyto léze jsou nyni v sou-
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ladu se schématem ISSVD 1986 klasifikovany jako u-VIN | a v &és-
ti z nich byla prokazéna pritomnost HR HPV (10,11). Proto by-
ly vysloveny pochybnosti o oprévnénosti zrueni diagnostické ka-
tegorie u-VIN | (10,28). Upusténi od rozlisovani u-VIN Il a lll se
moze v dlouhodobém horizontu také jevit ponékud problema-
tickym. Lze to demonstrovat na modelovém piikladu CIN 11, kte-
ré je v sou¢asnosti vniména jako heterogenni skupina lézi s roz-
nym potencidlem k regresi anebo transformaci do CIN Il a even-
tuélng SCC (29). Z pohledu klinika je tedy CIN Il ndraznikovou
zénou, kterd je terapeuticky fesena stejnym zpisobem jako CIN
Il pouze z ,bezpe&nostnich divodd” (30). S rostoucimi diagnos-
tickymi moznostmi a definovénim novych imunohistochemickych
nebo molekularnich marker( se viak lécebny pristup k CIN Il mo-
e v budoucnu zménit. Obdobnd situace mize nastat i v pFipa-
d& u-VIN Il jejiz heterogenita na zakladé obsazenych typo HPV
byla té% pozorovana (10). Spojenim u-VIN Il a lll do jedné ka-
tegorie tedy moze dojit k za¢len&ni miniméln& progresivnich u-
VIN Il mezi vysoce agresivni u-VIN Il a lll. Z vy$e popsanych
dovodo by méla byt povodni ISSVD 1986 klasifikace dle nase-
ho nézoru i nadéle pouzivéna.

Diagnostické schéma ISSVD 1986 je v sou&asnosti pro histopa-
tologicky popis VIN stéle zévazné, nebot je souéasti aktuélng plat-
né WHO klasifikace chorob zenského genitalu. Nékterd pracovis-
t& viak pouzivaji terminologii ISSVD 2004 v rutinni praxi jiz nyni
a existuji silné tendence k jejimu za¢lenéni do WHO klasifikace.
Pred timto zasadnim krokem by viak bylo vhodné ovéFit biologic-
ké chovani u-VIN | a Il dalsimi studiemi.

Klasifikace VIN vychazejici z Bethesda terminologie
Alternativné Ize pro popis prekanceréz d&lozniho hrdla pouzit
dvoustupfiovou terminologii vychdzejici z Bethesda cytologické kla-
sifikace — low grade (LSIL) a high grade (HSIL) skvamézni intra-
epitelialni léze. Snaha o revizi klasifikace VIN vedla k obdobné-
mu névrhu s predstavenim terminG low grade (LGVIL) a high gra-
de (HGVIL) vulvérni intraepiteliélni léze (31). Do kategorie LGVIL
mély byt zahrnuty nejen u-VIN | a ploché kondylomatézni léze vul-
vy, ale i klasické condylomata acuminata. Oba hlavni typy high
grade dysplastickych lézi vulvy (u-VINII, lll a d-VIN) mé&ly byt sdru-
Zeny do spole¢né jednotky HGVIL. Navrh Bethesda-like klasifika-
ce viak nebyl 3irsi gynekopatologickou obci akceptovén, protoze
v dostate¢né mite nevy¢lefioval HPV negativni prekancerézy a fadil
léze postradaijici maligni potenciél mezi procesy dysplastické (12).

ZAVER

V rutinni bioptické praxi se patolog mize setkat nejen s HPV
pozitivnimi prekancerézami vulvy (u-VIN), které maji dobre zna-
my histologicky vzhled pripominajici dysplazie d&lozniho hrd-
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la, ale i s HPV negativnimi prekanceréznimi lézemi (d-VIN), kte-
ré jsou mikroskopicky velmi diskrétni, a proto obtizné identifi-
kovatelné. Presné uceni typu VIN je viak nedilnou soucésti kaz-
dé histopatologické diagnézy dysplézie vulvy. Tato informace
je pro osettujiciho lékare dilezitd, nebot klinické chovéni u-VIN

a d-VIN se v n&kterych faktorech lisi, a to predevsim v riziku pro-

grese do invazivniho karcinomu. Dokud nedojde k za¢len&ni re-
vidované terminologie 1ISSVD 2004 do WHO klasifikace VIN,
mélo by byt sou¢ésti bioptické diagnézy u-VIN i uréeni stupné
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CLASSIFICATION OF VULVAR PRECANCEROUS LESIONS: THE PATHOLOGIST'S VIEW
Review article

Abstract

Classification of vulvar precancerous lesions is based on the concept of vulvar intraepithelial neoplasia (VIN). Two
basic types of VIN are recognized histologically: VIN of the usual type (u-VIN) and VIN of the differentiated type
(d-VIN). The three grade evaluation system is used to assess the intesity of dysplastic changes in u-VIN (u-VIN [, II
and Ill). The precancerous potential of d-VIN corresponds to carcinoma in situ and therefore grading is not applied.
u-VIN is etiologically linked to HPV infection, whereas d-VIN is HPV negative and emerges in the environment of chro-
nic vulvar dermatoses (lichen sclerosus and lichen simplex chronicus). u-VIN has a tendency to multifocality and pro-
longed recurrent progression to the invasive squamous cell carcinoma. On the other hand, d-VIN represents rather a
solitary lesion with a propensity to the rapid stromal invasion. u-VIN usually affects premenopausal women with a
higher incidence of other precancerous lesions of the lower female genital tract including the perineum and anal area.
Patients diagnosed with d-VIN are of postmenopausal age without any association with aforementioned dysplastic
lesions of other anatomic locations. The low diagnostic reproducibility of the u-VIN | category, doubts about the precan-
cerous potential of u-VIN | and the problematic distinction between u-VIN Il and u-VIN Il resulted in the modification of
the current terminology. The grading of u-VIN was abandoned, u-VIN Il and u-VIN Il categories were merged and u-VIN
| was removed from the classification scheme. The revised u-VIN category therefore represents high grade dysplastic
lesions associated with HPV infection (former u-VIN Il and u-VIN Il categories) and the term d-VIN is still reserved for
the HPV negative high grade vulvar precancerosis.

Key words: vulvar intraepithelial neoplasia, VIN of the usual type, VIN of the differentiated type, lichen sclerosus,
lichen simplex chronicus, HPV

Pfehledovy ¢lanek

Abstrakt

Pro klasifikaci prekanceréz vulvy se pouziva termin vulvarni intraepiteliaini neoplazie (VIN). Histologicky Ize rozlisit dva
zékladni typy VIN: VIN obvyklého typu (u-VIN) a VIN diferencovaného typu (d-VIN). Rozsah a intenzita dysplastickych
zmeén se v pripadé u-VIN vyjadfuje tristupriovym gradingem (u-VIN [, Il a lll). Prekancerézni potenciél d-VIN odpovida
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vzdy karcinomu in situ, proto se u této diagnostické jednotky grading neprovadi. Etiologicky je u-VIN spojena s infekci
vysoce rizikovymi typy lidského papillomaviru (HPV), zatimco d-VIN je HPV negativni a rozviji se v terénu chronickych
vulvarnich dermatéz typu lichen sclerosus a lichen simplex chronicus. u-VIN mé tendenci k multifokalité a k dlouho-
dobému recidivujicimu prabéhu pred transformaci v invazivni dlazdicobunéény karcinom. d-VIN se naopak vyskytuje
spiSe solitarné a ma sklon k rychlé stromalni invazi. u-VIN typicky postihuje Zeny premenopauzalniho véku s vyssi in-
cidenci ostatnich prekancerédznich |ézi doIniho Zenského pohlavniho systému vEetné perinea a anu. Pacientky s d-VIN
byvaji postmenopauzalni Zeny a neni u nich pozorovana asociace s vySe zminénymi dysplaziemi ostatnich anatomic-
kych lokalizaci. Nizka diagnosticka reproducibilita kategorie u-VIN |, pochyby o prekanceréznim potencialu u-VIN | a
problematické rozliseni u-VIN Il a u-VIN [l vedly k revizi sou¢asného diagnostického schématu. Podstatou zmén je
zruSeni gradingu u-VIN se slou¢enim kategorii u-VIN Il a u-VIN Il a dale zruSeni u-VIN | jako diagnostické jednotky.
V revidované klasifikaci prekanceréz vulvy proto termin u-VIN reprezentuje high grade dysplastické |éze asociované
s HPV (dfive u-VIN Il a u-VIN Ill) a d-VIN i nadale zUstava oznacenim pro HPV negativni high grade prekancerézu.

Klicova slova: vulvarni intraepiteliaini neoplazie, VIN obvyklého typu, VIN diferencovaného typu, lichen sclerosus,

lichen simplex chronicus, HPV

Prekancero6zy dolniho Zenského pohlavniho systému

Z hlediska kancerogeneze nevystupuji vulva, vagina a dé-
loZni hrdlo jako samostatné organové jednotky, ale vytva-
feji komplexni anatomicky systém, pro ktery se v odborné
literature vzil termin lower female genital tract (LFGT,
dolni Zensky pohlavni systém). Spole¢nou vlastnosti
vSech vySe uvedenych lokalizaci je pfitomnost povrcho-
vého dlazdicového epitelu, ktery mlze byt infikovan se-
xuélné prenesenym lidskym papillomavirem (HPV). Pri
infekci vysoce rizikovymi typy HPV (HR HPV, napf. typu
16 a 18) se mohou v dlazdicovém epitelu za urgitych pod-
minek rozvijet prekancerdzni zmény vedouci az ke vzniku
dlazdicobunééného karcinomu (squamous cell carcinoma,
SCC) (1).

Dlazdicobunééné dysplastické Iéze LFGT jsou v soucas-
nosti klasifikovany jako tzv. intraepitelidini neoplazie a dle
anatomické lokalizace tedy terminologicky odpovidaji vul-
varni (VIN), vaginalni (VaIN) a cervikalni (CIN) intraepiteli-
alni neoplazii. Zavaznost dysplastickych zmén vyjadfuje
aktualni WHO klasifikace tfistupfiovym gradingem (I, Il a
[II) podle vertikalniho rozsahu ztraty diferenciace, cytolo-
gickych atypii a mitotické aktivity (2).

Pro HPV asociované prekancerézy a dlaZzdicobunécéné kar-
cinomy LFGT je typicky jejich multicentricky vyskyt v li-
bovolnych anatomickych lokalizacich LFGT, kde mohou
v rliznych kombinacich vznikat simultdnné nebo sukce-
sivné (3,4) a postihovat i perineum a periandlni oblast.
Tato vlastnost je popisovana terminem multicentricka
neoplazie dolniho Zenského pohlavniho systému. Z klinic-
kého pohledu jde o velmi dllezity jev, nebot pfi diagnéze
prekancerézy nebo SCC v jedné anatomické oblasti je
nutno vzdy poditat s moznou pritomnosti anebo s rizikem
nasledného rozvoje obdobnych patologickych zmén i
v ostatnich ¢astech LFGT. Urcitou vyjimkou jsou pouze
prekancerdzy vulvy, kde se ve vyznamné mife kromé dys-
plastickych a nadorovych lézi asociovanych s HPV vysky-
tuji i HPV negativni prekancerézy a SCC vznikajici
odliSnou etiopatogenetickou cestou (5-9).

Klasifikace prekanceréoznich lézi vulvy

Dysplastické Iéze vulvy jsou v soucasnosti, na rozdil od
CIN a ValN, vnimany jako etiologicky heterogenni skupina
prekanceréz, které mohou vést nejen k rozvoji HPV aso-
ciovanych, ale i HPV negativnich SCC (Obr. 1) (5,6). Mo-

zdicovy epitel

vulvy l

imunologické faktory
mechanické vlivy

HR HPV
infekce

VIN, obvykly typ
(u-VIN)

dermatézy vulvy
(LS, LSC)

genové mutace
(p53)

VIN, diferencovany typ
(d-VIN)

Obr. 1 Prehled dvou hlavnich cest etiopatogeneze dlaz-
dicobunécného karcinomu vulvy (se svolenim prevzato
z Skapa et al., 2012 (9)).

u-VIN — vulvarni intraepitelidlni neoplazie obvyklého typu;
ad-VIN — vulvarni intraepitelialni neoplazie diferencovaného
typu; LS — lichen sclerosus; LSC — lichen simplex chroni-
cus; SCC - dlaZdicobunécény karcinom, HPV — lidsky pa-
pillomavirus, HR HPV — vysoce rizikové typy lidského
papillomaviru

derni klasifikace VIN predlozena roku 1986 International
Society for the Study of Vulvovaginal Disease (ISSVD)
(10) proto zohledruje tyto dvé zékladni etiopatogenetické
cesty vzniku SCC vulvy a rozliSuje HPV asociovanou VIN
obvyklého typu (usual VIN; u-VIN) a HPV negativni VIN
diferencovaného typu (differentiated VIN; d-VIN)
(2,11). Vyznamnym faktem je skute¢nost, ze u-VIN a d-
VIN se lisi nejen svymi klinicko-patologickymi vlastnostmi
(Tab. 1), ale Ize je v naprosté vétSing pripadl spolehlivé
rozlisit histologicky pfi bézném bioptickém vysetieni bez
pouZiti specialnich technik jako je imunohistochemie
nebo detekce pritomnosti HPV molekuladrnimi metodami.
Star$i nebo nepresné definované diagnostické jednotky
typu Bowenova choroba, bowenoidni atypie, bowenoidni
dysplazie, bowenoidni karcinom in situ, bowenoidni pa-
puldza, erythroplasia de Queyrat a carcinoma in situ sim-
plex jsou nyni pro popis prekanceréz vulvy jiz obsolentni
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Tab. 1 Klinicko-patologické rozdily dvou zakladnich typt vulvarnich prekanceréz (u-VIN a d-VIN).

VIN, obvykly typ VIN, diferencovany typ
(u-VIN) (d-VIN)
Frekvence vyskytu vice nez 80 % méné nez 20 %
\ékové predispozice premenopauzalni Zeny postmenopauzalni Zeny
Asociace s CIN a ValN (multicentrickd neopléazie LFGT) ano ne
Asociace s condylomata acuminata
o N L, . ano ne
a s ostatnimi pohlavné pfenosnymi chorobami
Hlavni etiologicky faktor HR HPV genové mutace (pb3)
kourenf cigaret dermatézy vulvy
Kofaktory imunosuprese (LS, LSC)
Tendence k multifokalité silna slaba
Potenciél k invazi do stromatu slaby silny
Imunohistochemicky marker p16MNKaa p53
Asociovany SCC bazaloidni SCC keratinizujici SCC
warty SCC
VIN — vulvarni intraepiteliéini neoplézie; CIN — cervikalni intrae- ~
pitelidini neoplézie; ValN — vaginalni intraepiteliéini neoplézie;

LFGT - lower female genital tract; HR HPV — high risk typy
lidského papillomviru; LS —lichen sclerosus; LSC - lichen sim-
plex chronicus; SCC — dlazdicobuné&&ny karcinom

a jejich pouzivani se neslucuje s terminologickym dopo-
ru¢enim WHO (2).

VIN obvyklého typu (u-VIN)

V etiopatogenezi u-VIN se jako zakladni faktor uplatriuje
HR HPV infekce (4,8,12), ¢asto doprovazenéa dal$imi ko-
faktory, mezi které spadaji predevsim koureni cigaret a
imunosupresivni stavy. Sexualni mechanismus pfenosu
hlavniho etiologického agens se odrazi i v charakteristic-
kych klinicko-patologickych vlastnostech tohoto typu dys-
plastické léze. Typickymi pacientkami s u-VIN jsou mladsi
Zeny premenopauzalniho véku, které maji zaroven i zvyse-
nou incidenci ostatnich prekancerdz a SCC v oblasti LFGT
a je u nich pozorovan Cast&jsi vyskyt pohlavnich chorob
(13). SCC vulvy vzniklé na podkladé u-VIN jsou téz HPV
pozitivni, rozvijeji se v mladSim véku a pfedstavuji asi 30—
40 % vSech karcinomu vulvy (8,13).

Histologicky obraz u-VIN se prakticky shoduje s CIN
a ValN a je definovan ztratou zralosti keratinocytd, cyto-
logickymi atypiemi, zvySenou mitotickou aktivitou a pfi-
padné znamkami HPV infekce. Podle vertikalniho rozsahu
vySe popsanych patologickych zmén se na zakladé aktualni
WHO klasifikace provadi tfistupriovy grading na u-VIN [, Il
a lll. Zatimco identifikace u-VIN Il a lll jako high grade
prekancerézy je vétSinou bezproblémova interpersonalni
a intrapersonalni reproducibilita diagnézy u-VIN | je na-
opak velmi nizk4 (14). Teoreticky Ize na z&kladé morfolo-
gického obrazu rozliSit 3 hlavni podtypy u-VIN: bazaloidni,
warty (kondylomatézni) a smiSeny (warty/bazaloidni)
(Obr. 2) (11). Z praktického hlediska vSak toto déleni po-
strddd vyznam, nebot se od sebe jednotlivé subtypy
u-VIN nelisi klinickym chovanim ani spektrem HPV typl
(11). Obdobné je moZno na warty a bazaloidni variantu his-
tologicky subklasifikovat i HPV pozitivni SCC vulvy (Obr. 2).
Histologickou diagnézu u-VIN Ize v diferencidlné diagnos-
ticky problematickych pfipadech podpofit imunohistoche-
mickym vy3etfenim markeru p16'N<“2 (5,15), ktery se jako
inhibitor cyklin dependentni kindzy uplatiuje v regulaci
bunééného cyklu. Patologickd overexprese proteinu
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Obr. 2 Histologické typy prekancerdznich lézi a dlaZdico-
bunécnych karcinomu vulvy v HPV asociované cesté kar-
cinogeneze (se svolenim prevzato z Skapa et al., 2012
(9)).

A—=u-VIN I, warty (HE, 40x); B — u-VIN I, bazaloidni (HE,
100x); C — u-VIN Ill, warty (HE, 400x); D — u-VIN Ill, baza-
loidni (HE, 400x); E — SCC, warty (HE, 200x),; F — SCC, ba-
zaloidni (HE, 100x)

p16™Na doprovazena silnou difuzni jadernou a cytoplaz-
matickou pozitivitou byvéa imunohistochemicky detekova-
telna nejen v u-VIN, ale i v HPV pozitivnich karcinomech
vulvy a v dalsich HPV asociovanych prekancerdznich
a nadorovych lézich LFGT (16,17).

VIN diferencovaného typu (d-VIN)

Diagnostické kategorie d-VIN byla popsana jiz v 60. letech
20. stoleti jako carcinoma in situ simplex, nicméné upadia
v zapomnéni a svoji renesanci v odborné literature a v dia-
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gnostické praxi zaZiva az v poslednich letech, kdy byly
identifikovany markantni klinicko-patologické rozdily mezi
obéma zékladnimi typy prekancerdz vulvy. Stale vSak jde
0 pomérné malo znamou terminologickou jednotku jak
mezi gynekology, tak i mezi patology. Na rozdil od u-VIN
je d-VIN vzacnéjsi prekancerdzou, kterd nema etiopato-
geneticky vztah k HPV infekci a neni proto svézéna se
zvySenym vyskytem pohlavnich chorob a ostatnich pre-
kancerdznich a nadorovych lézi LFGT. Nemé téz vyraz-
néjsi tendenci k multicentrickému vyskytu a typicky se
vyskytuje u Zen postmenopauzalniho véku (8,9,18).
Pri sou¢asném stavu poznani se za pfi¢inu vzniku d-VIN
povazuji genové mutace vznikajici v terénu chronickych
vulvarnich dermatdz typu lichen sclerosus (LS) a lichen
simplex chronicus (LSC), které se rozvijeji v terénu imu-
nologické predispozice (19). Tato koZni onemocnéni jsou
doprovéazena rizné intenzivnim pruritem vedoucim k volni
i mimovolni chronické mechanické iritaci postizené ob-
lasti s moZnosti vzniku ulceraci a reaktivni proliferaci dlaz-
dicového epitelu. Nasledkem muze byt zhorSeni vulvarni
dermatdzy a tim i zintenzivnéni pruritu za vzniku circulus
vitiosus, ktery se v literature nékdy oznacuje jako itch-
scratch cyklus (19). V pokrodilé fazi onemocnéni mivéa vul-
varni dermatodza c¢asto charakter LSC, ktery mUze byt
superponovan na primarné vznikly LS. Termin , dlazdico-
bunééna hyperplazie”, pouzivany dfive pro hyperplastické
procesy vulvy, je pouze popisné vyjadieni histologického
vzhledu epidermis a v naprosté vétsiné pfipadd odpovida
pravé nozologické jednotce LSC (20). Hyperplastické a za-
nétlivé procesy v dlazdicovém epitelu vulvy jsou dopro-
vazeny vySSim rizikem genovych mutaci predevsim v
tumor supresorovém genu p53 (21), které mohou vést
k transformaci v d-VIN. Pro d-VIN je typicky vétsi invazivn{
potencial spojeny s kratSi intraepitelidIni fazi a rychlejsi
progresi do SCC ve srovnani s u-VIN (18). Cestou d-VIN
vznikaji HPV negativni SCC keratinizujiciho typu, které
jsou vétSinou dobre diferencované (grade 1) a predstavuiji
priblizné 60-70 % vSech karcinomU vulvy (Obr. 3)
(8,9,19,22). Literarni udaje dokladaji, ze u 2-6 % pacien-
tek s diagnézou LS se rozvine SCC vulvy (13).
Biologickym chovanim odpovida d-VIN karcinomu in situ
a spada tak automaticky do kategorie VIN Ill. Histologicky
grading s hodnocenim rozsahu ztraty vyzravani, cytologic-
kych atypii a mitotické aktivity se proto u d-VIN neprovadi.
Se znaénym prekanceréznim potencidlem d-VIN ostre
kontrastuje nenapadny a relativné klidny histologicky
vzhled léze, ktery na prvni pohled nevzbuzuje vyraznégjsi
podezreni z dysplazie a nenapliiuje bézna histologicka kri-
téria pro karcinom in situ (Obr. 3) (8,9,18). Pri podrobngjsi
histologické analyze by v8ak uz méla byt patrna nasledu-
jici diagnosticka kritéria d-VIN (Obr. 3):
1. akantoticky rozsiteny dlazdicovy epitel s elongovanymi
rete ridges
2. cytologické atypie, mitotickéa aktivita a aberantni kera-
tinizace lokalizované v bazalnich partiich dlazdicového
epitelu
3. suprabazilarni oblasti epidermis tvofené abnormalné di-
ferencovanymi keratinocyty s objemnou eozinofilnf cy-
toplazmou, s vezikularnimi jadry s vyraznymi jadérky a
s jasné patrnymi intercelularnimi mustky
4. ztrata stratum granulosum
. superficialni parakeratéza
6. absence znamek HPV infekce.

o1

Obr. 3 Vulvarni dermatdzy, prekancerézni léze a dlazdi-
cobunécény karcinom vulvy v HPV negativni cesté karci-
nogeneze (se svolenim prevzato z Skapa et al., 2012 (9)).
A - LS (HE, 100x); B — LSC (HE, 40x); C — pfechodova
zona mezi LSC a d-VIN (HE, 200x); D — d-VIN (HE, 40x);
E - d-VIN (HE, 400x); F — SCC, keratinizujici (HE, 200x)

VySe popsané zmény vyniknou predevsim na hranici mezi
vulvarni dermatdzou a d-VIN, ktera je typicky ostra a pre-
chod mezi lézemi je nahly (Obr. 3) (9). Diferencialni dia-
gnodza mezi vulvarnimi dermatézami typu LS, LSC a d-VIN
je nicméné velmi problematicka. K diagnéze d-VIN je
nutnd kombinace vySe uvedenych kritérii, nebot zadné z
nich neni samo o sobé specifické pro d-VIN. Dokonce i
atypie v bazélnich keratinocytech jsou popisovany ve vul-
varnich dermatézéach a je pro né vyhrazen termin atypicky
lichen sclerosus (22,23). V pripadé diagnostickych po-
chybnosti Ize provést imunohistochemické vySetreni pro-
teinového produktu tumor supresorového genu p53,
které muze byt v pfipadé mutace genu pozitivni (18,21).
Specificita a senzitivita imunohistochemického prakazu
p53 v8ak neni optimalni (24), proto je vyznam tohoto vy-
Setfeni nékterymi autory zpochybriovan (25). Zku$enosti
z naSeho pracovisté tyto rozpaky bohuzel jenom potvrzuji
(9). Reproducibilita histologické diagnézy d-VIN proto zUs-
tdva i nadale pomeérné nizkad a ve spornych pripadech je
doporu¢ovéna konzultace s patologem specializovanym
v gynekopatologické problematice (26).
Zajimavym paradoxem je nesoulad mezi frekvenci vy-
skytu u-VIN a d-VIN a téméf inverznim pomérem HPV po-
zitivnich a HPV negativnich SCC vulvy. Pri¢inou je
pravdépodobné zna¢né poddiagnostikovani d-VIN, které
mUZe byt zplsobeno nékolika faktory (8,18):
1. Vy8Si vék pacientek s d-VIN je spojen se sporadickou
frekvenci navstév u gynekologa a d-VIN tak unikne bi-
optickému vySetreni.
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2. Vysoka tendence d-VIN ke stromélni invazi vede ke
zkracenf intervalu, kdy je moZno |ézi klinicky zachytit a
biopticky ovérit pred vznikem SCC.

3. Makroskopicka podobnost s vulvarnimi dermatézami
vede k prehlédnuti d-VIN gynekologem a |éze unikne
bioptickému vySetreni.

4. Histologickd podobnost s vulvarnimi dermatézami
vede k prehlédnuti d-VIN patologem a léze je chybné
klasifikovana jako LS nebo LSC.

5. Cytologické atypie v bazalnich partiich epitelu jsou pa-
tologem chybné interpretovany a d-VIN je klasifikovana
jako u-VIN I.

Kontroverze ale panuji i ve véci samotné existence d-VIN.

Neékteri autori nepovazuji d-VIN za samostatnou diagnos-

tickou jednotku, ale pouze za intraepitelidlni propagaci si-

multdnné se vyskytujiciho SCC (25,27). Proti tomuto
tvrzeni v8ak svéd¢i dobre zdokumentovana pozorovani

rychlé progrese d-VIN do SCC (28,29).

Modifikace klasifikaéniho systému vulvarnich intrae-

pitelialnich neoplazii

Ackoliv tristupfiovy grading HPV asociovanych prekance-

réz vulvy (u-VIN 1, 11'a 1ll) spada do jednotného konceptu

klasifikace dysplastickych lézi LFGT a vykazuje paralely

s prekancerézami déloZniho hrdla a vaginy, b&hem rutinni

diagnostické praxe vyvstalo nékolik konfliktnich bod,

které v kone¢ném dUsledku vedly k modifikaci termino-
logického systému VIN:

1. u-VIN | a CIN | se zdsadné lisi ve frekvenci vyskytu
(11). Zatimco CIN | je relativné béZnou skupinou lézi,
mezi které se v Sir§im kontextu radi i HPV indukované
epitelidIni zmény charakteru plochého kondylomu, jsou
ploché kondylomatézni léze v oblasti vulvy velmi
vzacné. V oblasti vulvy se naopak ¢asto vyskytuje con-
dyloma acuminatum, které postrada prekancerdzni po-
tenciél a klasifikacné nespada do kategorie u-VIN |.
Drtivou vétSinu pfipadt u-VIN tedy tvoli high grade dys-
plastické Iéze a u-VIN | je v biopsiich vulvy diagnosti-
kovéna zfidka (8), vétSinou pouze v pfimé kontinuité
s u-VIN II'a u-VIN III.

2. Diagnosticka reproducibilita u-VIN | je velmi nizka.
Solitarné se vyskytujici u-VIN | bez asociace s u-VIN I
a lll jsou zcela vyjime&nym nélezem a jejich interperso-
nalni a intrapersonalni reproducibilita pfi histopatologic-
kém vysSetfeni je velmi nizka (14). P¥i retrospektivni
expertni analyze souboru u-VIN | splnilo striktni dia-
gnostické kritéria pouze 19 % lézi (30). Z dlvodu cyto-
logickych nepravidelnosti v bazalnich partiich epitelu
jsou jako u-VIN | chybné klasifikovany epitelialni prolife-
race spojené se zanétlivymi a reaktivnimi zménami, ri-
znymi dermatézami véetné LS a LSC a v neposledni
fadé muze dojit i k zaméné u-VIN | s d-VIN (18). Vzhle-
dem k obtiZzné histopatologické diagnostice je proto ka-
tegorie u-VIN | tvofena smési |ézi s diametralné
odlisnym prekancerdéznim potencidlem, coz znaéné sni-
Zuje jejl vyznam jako samostatné diagnostické jednotky.

3. Diagnosticka reproducibilita u-VIN Il a u-VIN Il je velmi
nizka. VétsSina high grade dysplastickych lézi vulvy je
komplexné stavéna a bud obsahuje obé vzajemné pre-
chazejici komponenty anebo je nelze striktné zaradit
do jednotlivych kategorii u-VIN Il a u-VIN Ill. Z naSich
zkuSenosti vyplyva, Ze u-VIN Il je v Cisté formé& vzac-
nym nalezem (8).
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Vy8e uvedené skutecdnosti vedly v uplynulé dekadé k po-
kustm o zménu klasifikaéniho schématu VIN s hlavnim
cilem zlepsit diagnostickou reproducibilitu a prediktivni
vyznam jednotlivych kategorii. Vysledkem téchto snah je
predevsim navrh klasifikace ISSVD 2004 (31). Dal$i mo-
difikaci je klasifikace vychézejici z cytologické Bethesda
terminologie (32), ktera se v8ak mezi gynekopatology ne-
ujala a presahuje proto rozsah této publikace.

Klasifikace ISSVD 2004

V roce 2004 predlozila ISSVD z vySe uvedenych dtvodu

zjednodusenou verzi pavodni ISSVD 1986 klasifikace

s nasledujicimi zménami (Tab. 2) (31):

1. zruSeni kategorie u-VIN |
Epitelialni proliferace vulvy dfive klasifikované jako
u-VIN | jsou nyni povaZzovany pouze za reaktivni zmény
anebo projevy HPV infekce (koilocytéza, plocha kondy-
lomatdzni 1éze). Spornym bodem tohoto kroku je exis-
tence vzacnych lézi se znamkami HPV infekce a s
atypiemi v bazalnich partiich epitelu, u kterych byla pro-
kazana pritomnost HR HPV a pro které modifikovana
klasifikace nenabizi alternativu (8,33).

2. zruSeni gradingu u-VIN
High grade prekancerodzy vulvy dfive klasifikované jako
u-VIN Il'a u-VIN 1l jsou nyni slou¢eny do spole¢né ka-
tegorie u-VIN, které tak vytvafi paralelu high grade skva-
moznim intraepitelidlnim |ézim déloZzniho hrdla (HSIL).
u-VIN Il je tedy podobné& jako CIN Il vnimana jako naraz-
nikovéa zéna, kterd je terapeuticky reSena obdobnym
zptsobem jako u-VIN I, resp. CIN Il (34). Prekance-
rozni potencial u-VIN Il a CIN Il v8ak nejspiSe nedosa-
huje stupné u-VIN Il 'a CIN [ll. CIN Il je v sou¢asnosti
povazovana za nejednotnou skupinu dysplastickych 1ézi
s variabilnim potencialem k regresi anebo transformaci
do CIN Il a pripadné SCC (35). Podobné vlastnosti
mohou byt dfive ¢i pozdéji identifikovany i u u-VIN I,
u které byla jiz nyni na rozdil od u-VIN Il prokdzéna he-
terogenita HPV typd, v€etné pritomnosti typU nizce ri-
zikovych (8). Terminologickym slou¢enim u-VIN Il a
u-VIN Il proto muze dojit k zaélenéni minimalné pro-
gresivnich u-VIN Il mezi vysoce agresivni u-VIN lll, coz
mUze ucinit revidovanou ISSVD 2004 klasifikaci nevy-
hodnou pro presnégjsi odhad biologického potencidlu
|éze a pro budouci vyzkumné studie.

Modifikovana ISSVD 2004 terminologie prekanceréznich

lézi vulvy bude v blizké budoucnosti s nejvyssi pravdépo-

dobnosti za¢lenéna do klasifikaéniho schématu WHO a

stane se tak zadvaznou pro rutinni diagnostiku.

Zavér

Prekancerdzni léze vulvy se svou etiologickou heteroge-
nitou ¢astec¢né vymykaji ze spole¢ného konceptu dys-
plastickych 1ézi LFGT. Kromé relativné ¢astych HPV
asociovanych prekanceréz (u-VIN) se gynekolog i patolog
mohou ve své bé&Zné praxi setkat i se vzacngjsi HPV ne-
gativni dysplastickou ézi (d-VIN). Pfesné uréeni typu pre-
kancerdzy na zakladé histologického vzhledu je nedilnou
soucasti vystupu bioptického vysetteni. Jde o klinicky du-
leZitou informaci, nebot prekancerézni potenciél i ostatni
vlastnosti u-VIN a d-VIN se vzajemné lisi. BohuZel je kli-
nicka i histopatologicka diagnostika d-VIN stale zatiZzena
vysokou mirou nejistoty a nizkou reproducibilitou, proto
nemuseji byt dysplastické Iéze tohoto typu v&as zachy-
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Tab. 2 Prevodni tabulka klasifikace ISSVD 1986, modifikovaného schématu ISSVD 2004 a historickych termind
drive uZivanych ke klasifikaci vulvarnich prekancerdz.

ISSVD 1986

ISSVD 2004

Histologicky typ Grade

Histologicky typ

Grade Historicka terminologie

VIN, obvykly typ

Reaktivni zmény
| HPV infekce
Plocha kondylomatdzni |éze

Bowenova choroba
- Bowenoidni atypie
Bowenoidni dysplazie

(u-VIN) I
M (u-VIN)

VIN, obvykly typ

Bowenoidni karcinom in situ
- Bowenoidni papuldza
Erythroplasia de Queyrat

VIN, diferencovany typ

(dVIN) .

(d-VIN)

VIN, diferencovany typ

- Carcinoma in situ simplex

VIN — vulvarni intraepitelidIni neoplazie; ISSVD — International Society for the Study of Vulvovaginal Disease

ceny. Klasifikaéni schéma VIN bylo nedavno zrevidovéano,
tfistupfiovy grading u-VIN byl zruSen a byla vypu$téna ka-
tegorie u-VIN I. V modifikované klasifikaci prekancero6z
vulvy proto termin u-VIN reprezentuje high grade dysplas-
tické léze asociované s HPV (dfive u-VIN Il a u-VIN Il1) a
d-VIN i nadale zUstavéa oznaCenim pro HPV negativni high
grade prekancerozu.
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Abstract p16™* immunoprofiles of non-precancerous and
dysplastic squamous cervical lesions were defined and applied
to the reclassification of atypical immature squamous
metaplasia (AIM). The immunoexpression of cytokeratin
17 (CK 17) in AIM was also evaluated. Totally, 295 cervical
cone biopsies representing squamous metaplasia, reactive
changes, koilocytosis, flat condyloma, CIN I, CIN II, CIN
I and AIM were subjected to p16™<* immunohistochemis-
try. AIM cases were analyzed using CK 17 antibody. Typical
p16™%* immunoprofiles for the metaplastic, LSIL/HPV and
HSIL phenotypes were recorded and used for the categoriza-
tion of AIM into particular phenotype groups. Results were
correlated with CK 17 immunoexpression. All CIN II and
CIN III lesions, all but one case of CIN I and all flat condy-
lomas overexpressed pl16™X* Other non-precancerous
lesions, including koilocytosis, were predominantly negative.
Contrary to the sporadic and focal immunostaining, diffuse
positivity was associated with the dysplastic features of
the lesion. CIN II and CIN III were characterized by a
diffuse, strong/weak, full-thickness staining, whereas
CIN I showed a heterogeneous diffuse/focal, weak/strong,
lower half positivity. One third of AIM lesions may be
reclassified as HSIL, one third as LSIL/HPV and one third
shows metaplastic phenotype. All AIM cases with metaplastic
and LSIL/HPV phenotypes expressed CK 17 diffusely,
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whereas focal positivity slightly prevailed in AIM with
HSIL phenotype. We conclude that p16™<* immunohisto-
chemistry is a supporting method for the differential diagnosis
of cervical lesions, which may be especially useful for the
reclassification of AIM. The efficacy of CK 17 immunohisto-
chemistry seems to be controversial for these purposes.

Keywords Uterine cervix - pl6 - Cytokeratin 17 - Cervical
intraepithelial neoplasia - Atypical immature squamous
metaplasia - Flat condyloma

Introduction

Cervical intraepithelial neoplasias (CIN) are traditionally
classified into three grades: CIN I-III, or an alternative
terminology of low-grade squamous intraepithelial lesion
(LSIL) and high-grade squamous intraepithelial lesion
(HSIL) may be applied. Unfortunately, the histopathological
evaluation of cervical biopsies may be influenced by a
significant inter- and intraobserver variation [1] that affects
especially CIN I [2] and CIN II [3] categories. Further
differential diagnostic issues emerge because of a spectrum
of benign lesions, which may mimic cervical dysplasias
microscopically. One of the most enigmatic entities from
this group, initially described by Crum et al. [4], is the
atypical immature squamous metaplasia (AIM). It probably
represents a heterogeneous group of lesions of various pre-
cancerous potential, including LSIL, HSIL and reactive or
inflammatory conditions [5—7]. Regrettably, its biologic be-
havior and clinical significance as a diagnostic category
remain unclear.

Cyclin-dependent kinase inhibitor pl , which is in-
volved in the regulation of cell cycle, may be overexpressed as
a consequence of infection with oncogenic high-risk human

6INK4a
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papillomavirus (HR-HPV). The immunostaining for p16™<4
is therefore a feature of HPV-associated precancerous lesions
and carcinomas of the lower female genital tract [8] and it may
be used as an auxiliary method for histopathological evalua-
tion. It was also shown that the level of p16™** upregulation
correlates with the increasing grade of CIN [9].

Cytokeratin 17 (CK 17) was identified as a marker of
cervical stem cells [10], it is consistently expressed in imma-
ture squamous metaplasia of the cervical transformation zone
[11] and its immunoexpression was also observed in all grades
of CIN [11, 12]. However, the prevalent negativity of CK 17
in CIN II was reported and the suggestion to use the recipro-
cal immunoreactivity of p16™<** and CK 17 for the distinc-
tion between AIM and high-grade CIN was postulated [13].

In this study, we primarily aimed to analyze the expression
of p16™*** in a broad spectrum of squamous lesions of the
uterine cervix with various precancerous potential: non-
precancerous proliferations (squamous metaplasia, reactive
changes), LSIL/HPV group (koilocytosis, flat condylomas,
CIN I), HSIL group (CIN 1II, CIN III) and AIM. Our objective
was to estimate typical p16™*** immunoprofiles of each type
of lesion and to define their diagnostic value for the potential
reclassification of AIM. Secondarily, the immunoexpression of
CK 17 in all cases of AIM was performed to assess its role in
the differential diagnosis between AIM and high-grade CIN.

Materials and Methods
Case Selection

In total, 351 cervical cone biopsies were included into the
study. Incomplete cone excisions and punch biopsies were
discarded because they often fail to demonstrate a represen-
tative portion of the transformation zone for the evaluation.
Slides were reviewed independently by two consultant pa-
thologists (P.S. and J.Z.): only cases with the concurrent
diagnostic interpretation from both observers were enrolled
into the study. Finally, 295 cone biopsies were available for
the analysis and 56 cases were excluded due to the diagnos-
tic disagreement. All lesions were classified into the follow-
ing groups: mature and immature squamous metaplasia
(SM, n=33), metaplastic squamous epithelium with reactive
changes (RC, n=23), metaplastic squamous epithelium with
koilocytosis (Kc, n=15), flat condyloma (Co, n=8), CIN I
(n=35), CIN II (n=82), CIN III (»=67) and AIM (n=32).
Generally accepted histopathological criteria were used
for the classification of SM, RC, Co, CIN I, CIN II and
CIN III. Koilocytosis was defined as a non-dysplastic,
non-acanthotic and non-papillomatous squamous epithelium
containing monucleated or multinucleated cells with
perinuclear halos, nuclear enlargement and irregular nuclear
contours. The criteria proposed by Crum et al. [4] were

@ Springer

applied to the diagnosis of AIM. Provided that more lesions
with a different biologic behavior were present in one speci-
men, only the lesion with the highest precancerous potential
was considered for further analysis.

Immunostaining Protocols

Tissue sections intended for p16™<** immunohistochemistry
were subjected to the heat-induced epitope retrieval in water
bath at 98 °C for 30 min and incubated overnight at 4 °C with
primary monoclonal mouse anti-human antibody p16™<*
(diluted 1:100) (clone G175-405, cat. No. 551154, BD
Biosciences, Franklin Lakes, NJ). The immunocomplexes of
the antigen and the primary antibody were visualized using
N-Histofine Simple Stain MAX PO (MULTI) detection sys-
tem (cat. No. 414154F, Nichirei Biosciences, Tokyo, Japan).
The positive control (squamous cell carcinoma of the uterine
cervix) was used in each series of immunohistochemistry.
Nuclear staining or a combination of nuclear and cyto-
plasmic staining was considered for a positive result of
immunoreaction with pl16™%** antibody. Cytoplasmic
staining without nuclear staining was interpreted as negativity.
All cases were reviewed by two observers and consensually
assessed according to the scoring system summarized in
Table 1. Three basic parameters were used for evaluation of
the immunoreaction: horizontal distribution, vertical distribu-
tion and intensity. The horizontal distribution of staining was

Table 1 A standardized scoring system used in this study for the

evaluation of p16™*** immunostaining
Parameter Value Histopathological criteria
Horizontal Negative Positivity of solitary cells (<1 %)
distribution  gporadic Positivity of solitary cells (=1 %
and <5 %)
Focal Positivity of solitary cells or clusters
of cells (=5 % and <25 %)
Diffuse Band-like confluent positivity
(225 %)
Vertical Lower half Horizontal staining pattern
distribution contained to the lower half of the
epithelium
Full-thickness ~ Horizontal staining pattern extending
above the lower half of the
epithelium
Intensity Weak Light brown staining of substantially
lower intensity than a positive
control sample, nuclear membranes
clearly visible, chromatin pattern
distinguishable
Strong Dark brown staining comparable

with a positive control sample,
nuclear membranes and chromatin
pattern poorly recognizable
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scored according to Klaes et al. [14]. The vertical distribution
was interpreted on the basis of maximal vertical alignment of
the horizontal staining pattern. The two-grade scoring system
(lower half and full-thickness positivity) was used for this
purpose instead of the three-grade scheme (lower third, middle
third and full-thickness positivity) to ensure the sufficient
standardization and reproducibility of the histologic assess-
ment. The comparison with a positive control sample was
applied for the evaluation of staining intensity. The three basic
parameters of staining were combined into 13 possible
immunoprofiles (summarized in Fig. 1).

Tissue sections intended for CK 17 immunohistochemistry
were immersed in Target Retrieval Solution (cat. No. S 1700,
DakoCytomation, Glostrup, Denmark) for the epitope retrieval
at 98 °C for 30 min and subsequently incubated overnight at 4 ©
C with primary monoclonal mouse anti-human antibody
Cytokeratin 17 (diluted 1:100) (clone E3, cat. No. M 7046,
DakoCytomation, Glostrup, Denmark). The immunocomplexes
of the antigen and the primary antibody were visualized using
the streptavidin-biotin detection kit LSAB+, Dako REAL™
Detection Systems, HRP/DAB+, Rabbit/Mouse (cat. No. K
5001, DakoCytomation, Glostrup, Denmark). The positive con-
trol (immature squamous metaplasia of the uterine cervix) was
used in each series of immunohistochemistry.

All slides immunostained for CK 17 were reviewed by
two observers and consensually evaluated. Cytoplasmic
staining was considered for a positive result of the
immunoreaction. The two-grade scoring system was used
to scale the extent of CK 17 staining. Focal positivity was
defined as a non confluent staining of single cells or clusters
of cells and the diffuse positivity corresponded with a con-
fluent band-like staining.

Results

p16™** Immunoprofiles of Lesions

The rates of p16™<*? positive cases in particular groups of

patients are calculated in Table 2 and the frequency of all 13

possible immunoprofiles is shown in Fig. 1. Samples of
p16™** immunostaining are exemplified in Figs. 2 and 3.
p16™K4 negativity prevailed in the SM (87.9 %), RC
(78.4 %) and Kc (60.0 %) groups. All cases from the Co
group were p16™ * positive and the typical immunostaining
profile was a focal, weak, full-thickness positivity (87.5 %).
Although the majority of lesions from the CIN I group were
p16™54 positive (97.1 %), their immunoprofiles were diverse
and showed mostly diffuse positivity of varying intensity in
the lower half of the epithelium (71.4 %) and a focal, weak,
lower half staining (17.1 %). The most common p16™42
immunoprofile in the CIN IT and CIN III groups was a diffuse,
strong, full-thickness positivity (84.1 % in the CIN II and
94.0 % in the CIN III group). pl6™ * positive lesions from
the AIM group (68.8 %) showed four immunoprofiles of ap-
proximately similar frequencies (none of these immunoprofiles
significantly prevailed).

CK 17 Immunoexpression in AIM

In total, 31 cases of AIM were available for CK 17 immuno-
histochemistry. One lesion with a diffuse, strong, full-
thickness p16™5* positivity was lost during the previous
serial sectioning. The immunoexpression of CK 17 was ob-
served in all AIM lesions. The majority (80.6 %) showed
diffuse staining which was usually intense and affected full-
thickness of the epithelium. Focal positivity (19.4 %) of single
cells or clusters of cells was typically limited to the basal
zones of the epithelium and its intensity was more heteroge-
neous. The diffuse CK 17 staining was constantly observed in
all AIM lesions which were p16™ ** negative or showed low
level of p16™*4* expression (sporadic, weak, full-thickness
and focal, weak, full-thickness staining). In the group of AIM
lesions with diffuse, strong, full-thickness p16™<** positivity,
50.0 % of cases showed diffuse CK 17 immunoexpression
and 50.0 % of lesions were focally positive. All AIM cases
with focal, strong, full-thickness p16™<** positivity were
focally stained for CK 17. An overview of CK 17 immuno-
staining in particular groups of lesions is calculated in Table 3
and typical samples are exemplified in Fig. 3.

SM RC Kc CIN | CINI CIN Il AlM
Negative N 70 SN 7o S 0.0 h29 —
LH
Weak
FT .1z | BT [ N mizs 129 . 25
Sporadic T
Stron
9 FT
Weak LH | F] [ ETAl
= Er - — 7 5 | BB
Focal
s LH
trang FT 115 mos
Wi H I 4
ek FT | REE) | EX]
Linuse LH 200
Strong B43 msr I G N 0 [ 250

00 50.0 1000 0.0 50.0 1000 00 50.0 1000 0.0
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Fig. 1 Percentage frequencies of 13 possible p16™** immunoprofiles in particular groups of lesions. LH lower half, FT full-thickness
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6INK4a

Table 2 An overview of pl positivity and the spectrum of pl

61NK4a

immunoexpression patterns in particular groups of lesions

Lesion Number of pleMkaa p16™54 staining parameters in positive cases (%)

ple™Kaa positivity

positive (%) Horizontal distribution Vertical distribution Intensity

cases

Sporadic Focal Diffuse Weak Strong Lower half Full-thickness

SM 4 12.1 100.0 - - 100.0 - - 100.0
RC 5 21.6 60.0 20.0 20.0 80.0 20.0 20.0 80.0
Kc 6 40.0 66.7 333 - 100.0 - - 100.0
Co 8 100.0 12.5 87.5 - 100.0 - - 100.0
CINT 34 97.1 2.9 17.7 79.4 73.5 26.5 91.2 8.8
CIN I 82 100.0 - - 100.0 15.9 84.1 - 100.0
CIN III 67 100.0 - 1.5 98.5 4.5 95.5 - 100.0
AIM 22 68.8 18.2 454 36.4 50.0 50.0 - 100.0

SM mature and immature squamous metaplasia, RC metaplastic squamous epithelium with reactive changes, Kc metaplastic squamous epithelium
with koilocytosis, Co flat condyloma, CIN [ cervical intraepithelial neoplasia I, CIN II cervical intraepithelial neoplasia II, CIN III cervical
intraepithelial neoplasia III, AIM atypical immature squamous metaplasia

Discussion
p16™** Immunoprofiles of Lesions

Squamous dysplastic lesions of the uterine cervix are generally
considered p16™*** positive, although the results differ be-
tween studies according to the grade of lesions and the
immunoscoring system used. The highest heterogeneity was
seen in the CIN I category, where the rate of pl16™<* expres-
sion varied between 35 % [9] and 100 % [15]. Although
p16™K4 positivity of the lesions from the CIN II and CIN III
categories reached mostly 90-100 % [14, 15], a higher propor-
tion of negative lesions (up to 33 %) has been reported [9]. All
but one case of CIN I and all lesions from the CIN II and CIN
11 groups were p16™ 4 positive in our series. Similar to Sano
et al. [16], we observed pl6™%** immunoexpression in all
cervical flat condylomas. A relatively high rate of pl16™ 42
negative cases of koilocytosis (60.0 %) in comparison with
CIN I and flat condylomas might be explained by different
HPV-mediated molecular events in these lesions or by poor
reproducibility of koilocytosis.

Our results indicate that the diffuse p16™ ** positivity is
strongly associated with the dysplastic behavior of the le-
sion: it was observed in 98.5 % of CIN III, in 100.0 % of
CIN II and in 77.1 % of CIN I, but it was not present in the
SM, Kc and Co groups and only one case from the RC
group showed this immunostaining pattern. Diffuse staining
in the CIN I group was mostly weak (51.4 %), sometimes
strong (25.7 %), but predominantly limited to the lower half
of the epithelium, whereas it was usually strong and extend-
ed to the upper parts of the epithelium in the CIN II and CIN
II groups. Similar immunoprofiles of particular grades of
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CIN were reported in previous studies [14—17]. Focal
expression of p16™ * was observed in our study especially
in non-dysplastic lesions associated with HPV infection
(87.5 % of Co and 13.3 % of Kc). It occurred in 17.1 % of
CIN I as well, but it was only rarely seen in other types of
lesions (one case from the RC and CIN III groups). Similar
patterns of focal p16™ * positivity in condylomas and CIN I
were detected previously [14, 16], although some papers
describe explicitly diffuse positivity in the CIN I category
without any focal staining [18]. Our data further showed that
sporadic expression of p16™4? is strongly associated with a
non-precancerous behavior of such a lesion. It was observed
in the SM (12.1 %), RC (13.0 %), Kc (26.7 %) and Co
(12.5 %) groups (only one case of CIN I showed this pattern).
Sporadic p16™ *" expression in non-precancerous lesions,
including condylomas, was also well documented in previous
studies [14-16].

The classification of squamous lesion of the uterine cer-
vix into one of the three diagnostic groups: no dysplasia,
LSIL and HSIL, represents the sufficient and clinically
relevant information for the appropriate treatment of a pa-
tient [19]. These basic phenotypes could be defined in our
study as follows: metaplastic (represented by combined SM
and RC groups), LSIL/HPV (represented by combined Kc,
Co and CIN I groups) and HSIL (represented by combined
CIN II and CIN III groups). Our data indicate that the typical
p16™%* immunoprofile of the metaplastic phenotype is
negativity. LSIL/HPV phenotype shows a heterogeneous
pattern of p16™ ** immunoexpression which may be best
defined as a sporadic, weak, full-thickness positivity or a
focal, weak, lower half/full-thickness positivity or a diffuse,
weak/strong, lower half positivity, where all lesions with
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Fig. 2 Examples of p16™ 4
immunoprofiles differing
between particular groups of
lesions. a negativity in the
metaplastic squamous
epithelium with reactive
changes (RC) (200%); b
sporadic, weak, full-thickness
positivity in the metaplastic
squamous epithelium with
koilocytosis (Kc) (200x); ¢
focal, weak, full-thickness
positivity in flat condyloma
(Co) (100x); d sharp transition
between the non-dysplastic
squamous epithelium and CIN I
with a diffuse, weak, lower half
positivity (100x); e
immunostaining extending into
the upper half of the epithelium
in CIN II interpreted as a
diffuse, strong, full-thickness
positivity (200x); f diffuse,
strong, full-thickness positivity
in CIN III (200x)

diffuse, lower half staining of any intensity correspond
to CIN I. HSIL phenotype is clearly defined by a diffuse,
strong/weak, full-thickness p16™* positivity. Focal, strong,
full-thickness p16™%*? staining observed in one case of CIN
III probably represent HSIL phenotype as well, as it was not
seen in any other type of lesion except AIM.

Predictive Significance of p16™%** Immunoprofiles

The CIN I group showed the most heterogeneous pl16™ 4
expression, with a total of six p16™** immunoprofiles.
Although the majority of CIN I lesions were characterized
by the LSIL/HPV phenotype, some of them (5.7 %) with a
diffuse, strong, full-thickness positivity displayed the HSIL
phenotype. This finding raises the question of whether a
heterogeneous spectrum of p16™** immunoprofiles in the
CIN I group reflects different precancerous potentials of
particular lesions. It is well known that p16™%* expression

correlates with the spectrum of HPV types involved in the
pathogenesis of the lesion. Diffuse and strong pl6™
immunostaining was observed mostly in lesions associated
with HR-HPV types, whereas sporadic, focal and weak
staining or no expression were found in cases infected with

low risk HPV [14-17]. In addition, more intense p16INK4a

expression was detected in lesions with HPV DNA integrat-
ed into the host genome [17].

Given that the level of p16™ 4 expression correlates with
the grade of CIN as well as with the HPV profile and the HPV
integration status, it is not surprising that the diffuse p16™***
staining was confirmed to be an adverse prognostic factor in
CIN I lesions, where it was associated with a higher rate of
progression [20] or a shorter interval for progression [21].
Alternatively, pl6™ ** negative or non-diffusely stained
CIN I did not progress to HSIL [22]. Therefore, we believe
that some of the CIN I cases in our series, especially those
with the HSIL phenotype, are prone to progress to HSIL.
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Fig. 3 Examples of AIM with various p16™%** and CK 17
immunoprofiles (corresponding hematoxylin-cosin (HE) stained sec-
tions are shown). a, b, ¢ AIM with the metaplastic phenotype (a HE, b
pl16™&4 negativity, ¢ diffuse CK 17 positivity, 400x); d, e, f AIM with
the HSIL phenotype (d HE, e diffuse, strong, full-thickness p16™ 42

Table 3 An overview of rates of CK 17 immunoexpression patterns in
particular groups of AIM diversified according to their p16™*42
immunoprofiles and stratified into three basic clinically relevant phe-
notype groups (metaplastic, LSIL/HPV and HSIL)

p16™%4 immunoprofile Phenotype CK 17
immunoexpression
Diffuse Focal
Negative Metaplastic ~ 10/10 -
Sporadic, weak, full-thickness LSIL/HPV 2/2 -
Focal, weak, full-thickness LSIL/HPV 9/9 -
Focal, strong, full-thickness HSIL - 2/2
Difuse, strong, full-thickness HSIL 4/8 4/8

CK 17 cytokeratin 17, LSIL low-grade squamous intraepithelial lesion,
HSIL high-grade squamous intraepithelial lesion, APV human
papillomavirus
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positivity, f diffuse CK 17 positivity, 400x); g, h, i AIM with the HSIL
phenotype (g HE, h diffuse, strong, full-thickness p16™* positivity, i
focal CK 17 positivity of single cells and clusters of cells in the basal
zone of the epithelium, 400x)

CIN 1I is also considered a heterogeneous category of
lesions with a various tendency to regression [23]. This could
be partially caused by a relatively low reproducibility of CIN
II diagnosis when compared with CIN III [3]. However, we
did not identify any significant difference between p16™ 42
immunoprofiles of patients diagnosed with CIN II and CIN
1. The CIN II group therefore seems to be consistent in our
series. Importantly, the strong immunoexpression of p16™ 4
in CIN II was shown to be associated with a persistence or
even progression into CIN III [17].

Reclassification of the AIM group
The AIM group showed five p16™%** immunoprofiles, mak-

ing it the second most heterogeneous group in our series. The
majority of AIM lesions (68.8 %) were p16™ % positive and
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showed HSIL, LSIL/HPV and metaplastic phenotypes in
34.4 %, 34.4 % and 31.2 % of the cases, respectively. These
results suggest that approximately one third of the AIM cases
in our study should be considered as a HSIL or a lesion with a
potential to progress to HSIL, one third of the AIM group can
be reclassified as LSIL or a manifestation of HPV infection
and one third represents an immature squamous metaplasia.
The immunohistochemical assessment of p16™<** expression
was already shown to be beneficial in the estimation of the
biologic behavior of AIM [6, 7, 13]. The proportion of lesions
with p16™%4? overexpression fluctuated in the interval 41—
65 % [6, 13], with 19 % [6] to 65 % [13] subsequently
reclassified as HSIL. These data were supplemented by
HPV typing studies, which detected intermediate/HR-HPV
types in up to 67 % of the AIM cases [5].

CK 17 represents another immunohistochemical marker
which has been evaluated in AIM. Regauer et al. [13] reported
the reciprocal immunoreactivity of p16™<** and CK 17
in immature squamous metaplasia and CIN III and
suggested that these two antibodies should be used for the
reclassification of AIM and that the term AIM should be
withdrawn from the terminology. However, this observation
was not confirmed by other studies which describe not only
the immunoexpression of CK 17 in all grades of CIN, but also
its correlation with the increasing grade of the lesion [11, 12].
In our series, all AIM cases with p16™* immunoexpression
consistent with metaplastic and LSIL/HPV phenotype
displayed a diffuse pattern of CK 17 staining. A heteroge-
neous CK 17 immunoexpression was observed in AIM
lesions with HSIL phenotype where focal CK 17 positivity
prevailed (60.0 %) and the diffuse CK 17 staining was
detected less frequently (40.0 %). Regauer et al. [13]
described similar coexpression of p16™*** and CK 17
immunomarkers in 15 % of AIM cases and reclassified all
these lesions as CIN III. We appreciate this opinion and
recommend to prefer p16™ <4 as a more reliable marker until
the role of CK 17 immunohistochemistry in the differential
diagnosis between immature squamous metaplasia and CIN
I will be clarified on a larger series of cases.

Conclusions

p16™54 immunohistochemistry based on the evaluation of the
intensity and horizontal and vertical distribution of staining
appears as a suitable supporting method for the classification of
squamous lesions of the uterine cervix. Furthermore, it may
also be used for the reclassification of categories with the
heterogeneous pl6™5** expression (especially AIM). We
strongly encourage pathologists to use the p16™<* immuno-
histochemistry in these specific indications. On the other hand,
the efficacy of CK 17 immunohistochemistry seems to be
controversial for these purposes.
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Abstract. Rob L, Charvat M, Robova H, Pluta M, Strnad P, Hrehorcak M, Skapa P. Less radical fertility-
sparing surgery than radical trachelectomy in early cervical cancer. Int | Gynecol Cancer 2007;17:304-310.

The purpose of this pilot study was to determine feasibility and safety of a novel and less radical fertility-
preserving surgery; laparoscopic lymphadenectomy with sentinel lymph node identification (SLNI) fol-
lowed by large cone or simple trachelectomy. Obstetrical and oncologic outcomes were evaluated. Twenty-
six patients (6-IA2, 20-IB1) selected on basis of favorable cervical tumor characteristics and the desire to
maintain fertility underwent laparoscopic SLNI, frozen section (FS), and a complete pelvic lymphadenec-
tomy as first step of treatment. All of nodes were submitted for microscopic evaluation (sentinel nodes for
ultramicrostaging). After a 7-day interval, large cone or simple vaginal trachelectomy was performed in pa-
tients with negative nodes. The average of sentinel nodes per side was 1.50 and the average of total nodes
was 28.0. Four FS were positive (15.4%). In these cases, Wertheim radical hysterectomy type III was imme-
diately performed. We had no false-negative SLN neither on FS nor on final pathology assessment. Median
follow-up was 49 months (18-84). One central recurrence (isthmic part of uterus) was observed 14 months
after surgery. This patient was treated with radical chemoradiotherapy, and there was no evidence of the
disease 36 months after treatment. Fifteen women planned pregnancy, 11 women became pregnant (15
pregnancies), and 7 women delivered eight children (one in 24 weeks, one in 34 weeks, one in 36 weeks,
and five between 37 and 39 weeks). We conclude that lymphatic mapping and SLNI improves safety in this
fertility sparing surgery. Large cone or simple trachelectomy combined with laparoscopic pelvic lymphade-
nectomy can be a feasible method with a high successful pregnancy rate.

KEYWORDS: cervical cancer, fertility-sparing surgery, radical trachelectomy, sentinel lymph node, simple
trachelectomy.

The mean age of primiparous women has recently
been found to increase. Similarly, the number of
women planning motherhood after the age of 30. It is
therefore evident that the desire to preserve fertility is
strong in many of these patients. The development of
laparoscopic surgery led to the first fertility-preserving
laparoscopic lymphadenectomy with radical trachelec-
tomy performed in 1987 by Dargent et al?. Since then
laparoscopic lymphadenectomy with radical trache-
lectomy has become the most frequent procedure for
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ulty, Charles University Prague, V uvalu 84, 150 00 Prague 5,
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conservative, uterus preserving treatments employed
in cases of early-stage invasive cervical carcinoma in
women planning pregnancy®”. We performed the
first lymphadenectomy with radical trachelectomy at
our department in cooperation with Dargent in 1997.
This procedure gradually became an accepted solution
for tumor stages IA2 and IB1 up to a maximum of
20 mm in largest diameter. Oncologic results of more
than 300 published cases are acceptable and do not dif-
fer significantly from radical procedures®”. Likewise,
the reproductive results are satisfactory despite the sig-
nificantly increased number of premature deliver-
ies"*”! " The sentinel lymph node mapping
technique improved our knowledge about the lym-
phatic drainage of cervical carcinoma*™'”. Our experi-
ence with sentinel lymph node mapping enabled us to

© 2007, Copyright the Authors
Journal compilation © 2007, IGCS and ESGO
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employ this method in the management of conserva-
tive surgeries in cases of early cervix carcinoma and to
reduce the radicality of the medial part of the lateral
parametria®>'®. We performed large cone (stage IA2)
or simple trachelectomy (IB1) in women with negative
histologic findings of sentinel nodes (frozen section
[FS] and ultramicrostaging) and negative findings of
other pelvic nodes. In this article, we are presenting
our management of less radical surgery as compared
with radical trachelectomy, as well as oncologic results
and reproductive outcomes.

Materials and methods

From January 1999 to July 2004, 26 women (mean age
28.0 years) underwent laparoscopic sentinel lymph
node identification (SLNI) (blue dye or blue dye + Tc)
as a first step of conservative uterus sparing surgery.
The desire to preserve fertility was strong in all 26 pa-
tients. Inclusion criteria were a tumor size less than 20
mm in the largest diameter representing less than half
of the cervical stroma on magnetic resonance imaging
(MRI) and ultrasonography (US) volumetry and
serum squamous cell carcinoma levels within a normal
range. All the diagnostic biopsies performed were sub-
jected to second readings and systematically pro-
cessed. We routinely performed preoperational tumor
volumetry by transvaginal ultrasound in all women
exploiting an 8 MHz transvaginal probe on Acuson
Sequoia 512 and performed preoperative magnetic res-
onance volumetry using Gyroscan ACS-15NT Power
Track 1000 (Phillips, The Netherlands), with a magnetic
field of 1.5 T"®. The study was approved by the ethi-
cal committee of our institution. All patients signed
informed consent and all were counseled that the pro-
cedure was not standard therapy at the time. The tim-
ing of application (short protocol), technique of
application (blue dye or Tc and blue dye), laparo-
scopic SLNI technique, and pathologic evaluation (FS
and ultramicrostaging) of the sentinel nodes technique
were described in our previous publication®. Having
sent the sentinel nodes for FS, we performed a com-
plete pelvic laparoscopic lymphatic node dissection
and parametrial node dissection as the first step of our
management. If the FS was found positive, laparos-
copy was terminated and we continued with lapa-
rotomic radical hysterectomy (Wertheim type III) and
lower para-aortic lymphadenectomy. All nodes were
submitted to microscopic assessment: sentinel nodes
for serial sectioning and immunohistochemical stag-
ing. Other nodes were subjected to standard assess-
ment’®. In 7-day intervals in patients with negative
nodes, large cone in stage IA2 or simple trachelectomy

in stage IB1 was performed as a second step in our
procedure (Fig. 1). Large cone, which spare more stro-
mal tissue than simple trachelectomy, was performed
with needle (0.7 X 40 mm, Biogyn s.n.c., Florence,
Italy) that was connect to LETZ (loop excision trans-
formation zone) equipment (RF 300 Electrosurgery
System, Engineering Production Equipment Medical,
Italy). We cut endocervical edge with scissors. In our
modification, simple trachelectomy begins with para-
cervical and intracervical instillation of 60-80 mL of
solution with a vasoconstrictive substance (adrenaline
in normal saline solution diluted 1:100,000). Depend-
ing on the extent of the tumor on the exocervix, the
incision of vaginal mucosa was made circum-
ferentially to create a vaginal cuff. The cervix was then
paracervically skeletonized by dissection with scissors
to the extent of 25-30 mm, we mobilized bladder and
paracervical tissue, then we ligated descendent
branches of uterine artery. This step is the same as the
first step of simple vaginal hysterectomy. When we do
not performed resection of parametrium, we do not
have to mobilize ureters upward. The cervix was
amputated with an incision approximately 7-10 mm
above the tumor. We then employed a high frequency
of 10-12 mm small loop (Biogyn s.n.c.) to create an en-
docervical channel to the depth of approximately 5
mm. The vaginal mucosa was then reapproximated
circumferentially by individual sutures in the outer
fringe created by the small loop. Cerclage was not per-
formed. All pregnancies were managed as high risk
and prophylactic administration of antibiotics was
advocated. We elaborated the experimental protocol of
the antibiotics administration after the first premature
labor in this group of patients. Between weeks 15 and
17, we routinely administered prophylactic antibiotics
in 5 days (clindamycin 300 mg every 8 h orally or met-
ronidazole 250 mg every 8 h orally); between weeks
20 and 22, we prescribed vaginal treatment (Clinda-
mycin 2% cream one times daily 5 days); and between
weeks 24 and 26, we repeated the antibiotic treatment
orally. Prior to the treatment, we examined the vaginal
culture, the results of which might lead to the modifi-
cation of antibiotic administration. We do not use rou-
tinely steroid prophylaxis to accelerate lung maturity.
All patients in our study completed the minimum 18-
month follow-up.

Results

From January 1999 to July 2004, 26 women fulfilled
the inclusion criteria and were admitted into the study.
Table 1 summarizes patient and tumor characteristics.
The mean age of the 26 patients was 28.0 years

© 2007 IGCS and ESGO, International Journal of Gynecological Cancer 17, 304-310
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Figure 1. SNLIand conservative surgery.

(24-35). Fifteen of the women were nulliparous, ten
had one child, and one woman had three children. Of
the cancers, 80.8% were squamous cell (21 cases),
15.4% were adenocarcinomas (4 cases), and 3.8% were
adenosquamous (1 case). The majority of patients
76.9% (20 cases) were classified as stage IB1 disease
and 23.5% (6 cases) as stage IA2. Of the tumors, 46.2%
were histologic grade 1, 34.6% were grade 2, and
19.2% were grade 3. Vascular space invasion (VSI) was
found in 10 cases (38.5%) and was not proven in the
remaining 16 cases (61.5%). In four cases, VSI was not
mentioned in the primary reference record but was
described in the second reading. The preoperative
diagnosis was established by loop electro excision pro-
cedure or conisation in 16 patients (61.5%) and by cer-
vical biopsy in 10 patients (38.5%).

Table 2 describes the operative details and surgical
outcomes. The first step of our procedure was laparo-
scopic detection of sentinel nodes. We detected senti-
nel nodes in all women (detection rate per patient =

100%). The specific side detection rate of SLN in
patients was 83.3% (Patent blau) and 94.1% (Patent
blau + Tc). The average sentinel nodes per side was
1.50 (range 1-3). Four women had positive lymph
nodes on FS (15.4%); in these cases, Wertheim radical
hysterectomy (type III) with low para-aortic lympha-
denectomy was performed. In cases of negative FS
after SLNI, systematic laparoscopic pelvic lymphade-
nectomy was continued. The average total gain of lym-
phatic nodes was 28.0 (range 14-36). After laparoscopic
lymphadenectomy, the procedure was completed and
deep cone (7 women) or simple trachelectomy (15
women) was performed 7 days after the final histo-
pathologic processing of the dissected nodes. In this
study, all women with positive nodes were detected on
FS. Serial sectioning and immunohistochemical detec-
tion did not confirm any further metastasis. Further-
more, there were no false-negative SLN results on final
pathology. Residual tumor was determined in all ten
women after biopsy and in six women after conisation.

© 2007 IGCS and ESGO, International Journal of Gynecological Cancer 17, 304-310
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Table 1. Patient and tumor characteristics

Characteristics Number of patients = 26
Mean age 28.0 (24-35)
Prior pregnancies
None 11
Abortions 4
One child 10
Two children 0
Three children 1
Stage 1A2 6
Stage IB1 20
Invasion <5 mm 2
Invasion 5-10 mm 12
Invasion >10 mm 6
Grade 1 12
Grade 2 9
Grade 3 5
Histology
Squamous 21
Adenocarcinoma 4
Adenosquamous 1
VSI positive 10
VSI negative 16
Diagnosis
Cone or loop electro 16
excision procedure
Biopsy alone 10

We found in one case mild dysplasia in posttrachlectomy
loop specimen, the lesion did not involve margins.

Intraoperative laparoscopic complications occurred
in two patients: one vascular injury of the external iliac
vein related to the lymphadenectomy, which was re-
paired laparoscopically, and one uterine vascular
injury during laparoscopic identification of lymphatic
channel and sentinel nodes in the medial part of the
lateral parametrium. There were no complications
related to large cone or simple trachelectomy proce-
dures. No blood loss that required a blood transfusion
occurred and there were no urethral injuries.

The median follow-up was 49 months (range 18-84).
In our sample, we have so far recorded only one recur-

Table 2. Treatment details and surgical outcomes

DR
SLNI—blue dye
SLNI—Dblue dye + Tc99

DR = 100%, SSDR = 83.3%
DR = 100%, SSDR = 94.1%

Average SLN per side 1.5 (1-3)
False-negative SLN 0
FS outcomes
FS positive 4 (15.4%)
FS negative 22 (84.6%)
Mean pelvic lymph 28.0 (14-36)
node yield
Large cone 7 (26.9%)
Trachelectomy 15 (57.7%)
Radical hysterectomy 4 (15.4%)

DR, detection rate; SSDR, specific side detection rate.

rence in the isthmic part of the uterus (patient number
5, stage IB1, LETZ invasion 8 mm, diameter 7 mm with
angioinvasion, 27 negative nodes, subsequent trachelec-
tomy, only a small foci cervical intraepithelial neoplasia
1 without evidence of invasive carcinoma, small endo-
cervical loop was negative). The recurrence was diag-
nosed by colposcopy 14 month after the treatment
(Papanicolaou smear was negative 4 month ago). MRI
shows tumor 23 X 18 mm in isthmic part of the uterus.
We indicated chemoradiotherapy with regard to the
volume and the localization of tumor and also with re-
gard to the previous surgery. After the treatment, the
woman is in complete remission. During the follow-up,
an abnormal cytologic finding (high grade squamous
intraepithelial lesion) was detected in one of the women
who was determined to be high risk human papilloma-
virus (HR-HPV) positive. The patient preferred uterus
removal and the histopathology examination after hys-
terectomy confirmed cervical intraepithelial neoplasia
2. All other patients demonstrated no colposcopic or
cytologic symptoms of the disease.

Table 3 presents pregnancy details and results. Fif-
teen out of 20 women whose reproductive ability had
been maintained tried to conceive. Altogether, we re-
corded 15 pregnancies in 11 women. In three cases, as-
sisted reproduction methods were applied (twice by
IUI [intrauterine insemination] and once by IVF [in
vitro fertilization]). Seven mothers gave birth to eight
children; in only one case, premature delivery oc-
curred in the 24th week of pregnancy. The child, with
a birth weight of 650 g, is alive and in good health.
One born in the 34th week of gestation weighed 2240 g,
one born in the 36th week of gestation weighed 2650 g,
and the other five deliveries occurred between 37th
and 39th weeks. All children are reported to be in
good health. One woman decided on elective abortion
for personal reasons and one woman was diagnosed
with a very rare intraabdominal pregnancy that was
treated surgically. Another woman miscarried twice in

Table 3. Pregnancy outcome

Saving fertility 20
Wishing pregnancy 15
Pregnant women 11

Eight children (1 X IUI, 1 X IVF) 1 X 650 g (24th week)
1 X 2240 g (34th week)
1 X 2650 g (36th week)

5 (37-39th week)

Interruption 1

Abdominal ectopic pregnancy 1

Spontaneous abortion I trimester 2

Spontaneous abortion II trimester 2
(1 X TUD

Ongoing pregnancy (18 weeks) 1

© 2007 IGCS and ESGO, International Journal of Gynecological Cancer 17, 304-310
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SAB, spontaneous abortion; TAB, therapeutic abortion.

the first trimester. In one case, the IUI resulted in the
conception of triplets, and at our recommendation, the
patient agreed to a reduction to a singleton. In this
case, septic miscarriage occurred in the 16th week.
One woman miscarried in 22nd week of pregnancy
after the premature rupture of membrane. Obstetri-
cian did not respect our recommendation about antibi-
otic prophylaxis. At the time of evaluation (by March
2006), there was one pregnancy in progress (18th week
of gestation).

Discussion

It is agreed that for pre- and intraoperational consider-
ations about the patients eligibility to perform conser-
vative fertility preserving treatment in early stages of
cervical carcinoma, it is important to determine pre-
cisely the extent of the stromal involvement and to
define histologic features as well as to exclude lym-
phonodal spread. Involvement of the cervical stroma
can be determined by the evaluation of the depth of
the invasion, the largest tumor diameter and (probably
the best method) the tumor “volumetry” that defines
tumor size and cervix dimensions. Currently, the best
method in the measurement of residual tumor after
biopsy or conisation is the combination of magnetic reso-
nance and expert ultrasonographic examination®!2?,
Most centers accept the tumor size of less than 20 mm
in the largest diameter as a limiting criterion for conser-
vative uterus preserving treatments®*>””. In our view,
the extent of cervix infiltration should not exceed 50%
of the stroma in MRI and US volumetric assessment as
the most important factor. More extensive infiltration
would not allow us to achieve the intact tissue cuff in
the amputated section of the cervix. The question of
how much of endocervical margin suffices as adequate
therapy is currently under debate”®?'?. We consider
7 mm in the stroma and from the endocervical margin
as an acceptable minimum. For the preservation of fer-
tility, it is important at the same time to preserve the
functional remaining cervical stroma of more than
10 mm. Therefore, it is clear that infiltration of 50% or
more of the stroma is not compatible with the above
mentioned criteria.

The preoperation biopsy yields further information
about the tumor type and the degree of VSI. There is
good agreement concerning the prognostic importance
of these factors in conservative operations®*>”. We
considered some rare and aggressive histopathologic
carcinoma types (neuroendocrine, small cell) unsuitable
for conservative surgeries. In our sample, VSI, which is
probably the most debated factor in early stages of cer-
vical carcinoma, was evidenced in 38.5% (10/26) of the

© 2007 IGCS and ESGO, International Journal of Gynecological Cancer 17, 304-310
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cases. VSI depends on histopathologic processing, and
its presence increases the risk of lymphatic nodes
involvement. Although we consider the VSI finding
a risk factor, we do not think it is a contraindication of
conservative surgery if the pelvic nodes are negative.

The most important prognostic factor in early stages
of cervical carcinoma is the positive or negative status
of regional pelvic nodes. The sensitivity of all accessi-
ble preoperative imaging methods (lymphography;,
computed tomography, magnetic resonance imaging,
positron emission tomography-computed tomogra-
phy) to be insufficient for the identification of metasta-
ses smaller than 10 mm. The studies of sentinel nodes
detection with radiocolloid technetium and blue dye
further contributed to a better understanding of pelvic
lymphatic drain’®*®. SLNI is a highly sensitive
method that enables intraoperative detection of meta-
static foci in regional nodes and subsequent treatment
of the most risky nodes"*7*¥. Laparoscopic identifi-
cation of sentinel nodes includes identification of blue-
stained lymphatic channels in the medial part of the
lateral parametrium, potential identification of blue-
stained nodes in this region and their dissection and
extirpation. Narrow lymphatic channels in the medial
part of the lateral parametrium mostly run across the
obliterated umbilical artery in the direction of supra-
obturator or external iliac region to the first sentinel
node, and less often in the direction of the presacral or
along the common iliac vessels. Sentinel nodes in this
medial part of the parametrium are found only very
rarely in early stages of cervical carcinoma®?*. Posi-
tive findings in lymphatic nodes should lead to the
withdrawal of the conservative approach. In early
stages of cases of negative pelvic nodes, it is very rare
to detect positivity in the medial part of the para-
metrium, which is resected during radical hysterec-
tomy or radical trachelectomy'®***%. The less radical
procedure we currently employ in conservative oper-
ations follows the hypothesis that the removal of the
medial part of the parametrium in such an early stage
(IA2, IB1 less than half of stromal invasion) with nega-
tive ultramicrostaging of sentinel nodes and negativity
in other pelvic nodes might not be important in pre-
venting recurrence.

Recently, Plante et al.” analysed the oncologic re-
sults of 310 women (6 centers) subjected to radical tra-
chelectomy (4.1% recurrences and 2.5% deaths). One
central recurrence (1/22, 4.5%) occurred (in the isthmic
part of the uterus) 14 months after surgery. This
patient was treated with radical chemoradiotherapy,
and 36 months later there was no evidence of the dis-
ease. Even though this sample of “reduced radicality”
conservative operations is small, the oncologic results

are comparable with the results of a radical trache-
lectomy sample.

In our study, we experienced complications and
morbidity only in relation to the laparoscopic part of
the operation. Large cone or simple trachelectomy was
without complications in our study, and we did not
have problems at follow-up with stenosis of the cervix
stump related to the technique employed.

The pregnancy outcomes in our study were highly
satisfactory. Thus, far, 73% (15/11) of the patients who
tried to conceive succeeded. Two women after conisa-
tion and nine women after simplex trachelectomy con-
ceived. We managed all pregnancies as high risk, the
greatest potential risk being the possibility of a de-
creased barrier for the infection resulting in chorioam-
nionitis, and the premature rupture of membranes.
First pregnancy in this group terminated prematurely
in the 24th week as a result of the premature rupture
of membranes and chorioamnionitis with delayed
onset of labor. We advocate prophylactic administra-
tion of antibiotics. In our current management, we do
not recommend sexual intercourse after the 12th week
of pregnancy. If more than 10 mm of the cervix is suc-
cessfully preserved, cervical incompetence (dilatation)
was not a problem, even without cerclage. However,
the newly created and shortened cervix represents an
easier entry point for ascendant infections, and we
agree with other centers that it is the greatest problem
after simple as well as radical trachelectomies®™".
The obstetrical outcomes after vaginal radical trache-
lectomy and a detailed review of the literature were
published by Plante et al. (Table 4)"°.

The importance of the medial part of parametrium
removal in clinical stage IA2 and small IB1, tumors
with negative sentinel nodes and negative other pel-
vic nodes still remains controversial. In our opinion,
the subgroup of patients with negative nodes could
be candidates for less excessive parametrial tissue
removal with less related morbidity rather than for
radical trachelectomy. Two-step management facili-
tated by ultramicrostaging of sentinel nodes increases
the safety of conservative procedures. Pregnancy out-
comes in this group of patients are excellent.
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Abstract

The purpose of the two pilot studies was to determine the feasibility and safety of using less-radical fertility-preserving surgery: laparoscopic
lymphadenectomy with sentinel lymph node identification (SLNI) followed by a large cone or simple trachelectomy (LAP-I protocol) and the
LAP-III protocol, which includes neoadjuvant chemotherapy (NAC).

LAP-I: Forty women underwent laparoscopic SLNI, frozen-section analysis, and a complete pelvic lymphadenectomy as the first step of
treatment. Seven days after final histopathological processing of dissected nodes, a large cone or simple vaginal trachelectomy was performed
in patients with negative nodes. Nine women had a tumor larger than 20 mm, prompting the administration of three cycles of NAC before
surgery.

LAP-I: Six frozen sections were positive (15%). In these cases, a type III Wertheim was immediately performed. There were no false-
negative SLNs. There was one central recurrence, but after chemoradiation therapy, there was no evidence of the disease 62 months post-
treatment. Twenty-four of 32 women whose reproductive ability had been maintained tried to conceive. Of these 24 women, 17 became
pregnant (71% pregnancy rate). Eleven mothers gave birth to 12 children (1 at 24 weeks, 1 at 34 weeks, 1 at 36 weeks, and 9 between 37 and
39 weeks). LAP-III: Nine patients were included. In 7 of these 9 women, reproductive ability was maintained, with 3 women becoming
pregnant (1 full term and 2 ongoing).

SLNI improves safety in fertility-sparing surgery. Large cone or simple trachelectomy combined with laparoscopic pelvic lymphadenectomy
can be a feasible method that yields a high, successful pregnancy rate. NAC followed by fertility-sparing surgery is an experimental alternative
treatment for larger tumors.
© 2008 Elsevier Inc. All rights reserved.

Keywords: Simple trachelectomy; Sentinel lymph node; Cervical cancer; Fertility-sparing surgery; Neoadjuvant chemotherapy

Introduction

Due to the effective use of screening, an increasing number
of women are being diagnosed with cervical cancer at a younger
age. Many of these women are of childbearing age and wish to
preserve their fertility. Meanwhile, the mean age of primiparous
women and women planning pregnancy has increased. This
postponement of childbearing coupled with the comparatively

¥ This work is supported by grant MZ NS-9914, Ministry of Health, Czech
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* Corresponding author. Fax: +420 224 434 218.
E-mail address: lukas.rob@lfmotol.cuni.cz (L. Rob).

0090-8258/$ - see front matter © 2008 Elsevier Inc. All rights reserved.
doi:10.1016/j.ygyno.2008.07.021

young age at which many women are diagnosed with cervical
cancer has led to the innovation of various fertility-sparing
procedures. The most common of these procedures is the radical
vaginal trachelectomy. Alternative procedures include a less
radical simple vaginal trachelectomy or a more radical
procedure, such as the radical abdominal trachelectomy or
total radical laparoscopic trachelectomy [1-12].

Oncology outcomes are usually very good if the tumor does
not exceed 2 cm in diameter at its largest point or if it does not
infiltrate more than half of the stroma. The 5-year survival rate
is greater than 95% in these cases [1,3,4,7,9—11]. Pregnancy
outcome is excellent in women treated with a radical vaginal
trachelectomy or simple trachelectomy despite the significantly
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increased number of premature deliveries; however, pregnancy
outcome is not as good in women treated with a radical
abdominal or total radical laparoscopic trachelectomy [3,7,9—
11,13-15].

Our experience with sentinel lymph node mapping (SLNM)
enabled us to employ this method in the management of
conservative surgeries in cases of early cervical carcinoma and
to reduce the radicality of the medial part of the lateral parametria
[16,17]. We performed a large cone (stage IA2) or simple
trachelectomy (IB1) in women with negative sentinel nodes
(based on frozen-section analysis and ultramicrostaging) and
other negative pelvic nodes [7]. In this article, we present our
two-step, less-radical treatment option to the radical trachelect-
omy, as well as oncological results and reproductive outcomes.
We also present a second, new experimental protocol, which
highlights the use of high-dose density neoadjuvant chemother-
apy (NAC) followed by less-radical surgery.

Materials and methods

From January 1999 to December 2006, 40 women (mean
age, 28.3 years) underwent laparoscopic sentinel lymph node
identification (SLNI) as the first step for conservative fertility-
sparing surgery (LAP-I protocol) at our institution. All 40
patients strongly desired fertility preservation. The inclusion
criteria included a tumor size less than 20 mm in largest
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diameter or infiltration of less than half of the cervical stroma
based on magnetic resonance imaging (MRI) and ultrasono-
graph (US) volumetry [7]. The ethical committee of our
institution approved the study.

Having sent the sentinel nodes for frozen-section analysis,
we perform a complete laparoscopic pelvic lymph node
dissection and parametrial node dissection as the first step of
our management. If the frozen section is positive, laparoscopy is
abandoned and we continue with a laparotomic radical
hysterectomy (Wertheim type III) and lower para-aortic
lymphadenectomy. During the second step of our LAP-I
protocol, patients with negative pelvic nodes and stage A2
disease are treated with a large cone trachelectomy, and patients
with negative pelvic nodes and stage IB1 disease are treated
with a simple trachelectomy 7 days after the final histopatho-
logical processing of the dissected nodes (Fig. 1). In January
2005, our institutional ethical committee approved a new study,
which features the use of high-dose density NAC (cisplatin
[75 mg/m?]+ifosfamide [2 g/m?] for squamous disease or
cisplatin [75 mg/m?*]+adriamycin [35 mg/m?] for adenocarci-
noma) followed by fertility-sparing surgery for early-stage
cervical cancer patients (LAP-III-NAC protocol). Nine women
under the age of 40 who desired fertility preservation and who
had cervical cancer involving more than half of the stroma but
not more than two thirds or a tumor larger than 2 cm were
included in the study.

Cervical cancer
IB1 - MRI/US volumometry
more than 20 mm and
< 2/3 of stromal invasion

Laparoscopic Assesment of SLN
Frozen Section

[
negative

‘J

1
positive

Systematic
laparoscopic

Ilymphadenectomy and ,,parametrectomy

Radical hysterectomy
Wertheim I1I

L

Serial section of SN
IHC staging

Standard histol.
LN examination

negative

positive

I |

Simple trachelectomy

Radical hysterectomy
Wertheim III

Fig. 1. NAC-SLNM and conservative surgery (NAC, neoadjuvant chemotherapy; SLNM, sentinel lymph node mapping; SLN, sentinel lymph node; LN, lymph node;
MRI, magnetic resonance imagings; US, ultrasonography; IHC, imunohistochemistry).
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Results

In the LAP-I protocol, there were 3 stage IA1 patients (100%
with lymph-vascular space invasion [LVSI]), 10 IA2 patients
(40% with LVSI), and 27 IB1 patients (38.5% with LVSI). Of
the total 40 cases, 80% (32 cases) were of squamous cell
histology, 17.5% (7 cases) were adenocarcinomas, and 2.5% (1
case) were adenosquamous. The preoperative diagnosis was
established by a loop electrosurgical excision procedure (LEEP)
or conization in 26 patients (65%) and by cervical biopsy in 14
patients (35%).

Operative details and surgical outcomes

We detected sentinel lymph nodes in all of the women
(detection rate per patient [DR], 100%; specific side detection
rate [SSDR], 95%). The average number of sentinel nodes per
side was 1.50 (range, 1-4). Six (15%) frozen sections were
positive; in these cases, a Wertheim radical hysterectomy (type
IIT) with low para-aortic lymphadenectomy was performed. In
cases of negative frozen section after SLNI, laparoscopic pelvic
lymphadenectomy was continued. The average total gain of
lymphatic nodes was 24.8 (range, 12—48). As for the second
step of our LAP-I protocol, patients with negative pelvic nodes
and stage IA2 disease were treated with a large cone

L. Rob et al. / Gynecologic Oncology 111 (2008) S116-S120

trachelectomy 10 women), and patients with negative pelvic
nodes and stage IBl disease were treated with a simple
trachelectomy (24 women) 7 days after the final histopatholo-
gical processing of the dissected nodes. In this study, all of the
positive nodes were detected by frozen-section analysis.

The median follow-up was 47 months (range, 12—
102 months). One central recurrence occurred (in the isthmic
part of the uterus) 14 months after surgery. This patient was
treated with radical chemoradiation therapy, and there was no
evidence of disease 60 months later. During the follow-up, an
abnormal cytological finding showing a high-grade lesion and
positivity of high-risk papillomavirus were detected in 1
patient; in this patient, a total abdominal hysterectomy was
performed.

Pregnancy details and results

Twenty-four of 32 women whose reproductive ability had
been maintained tried to conceive (by January 2008).
Altogether, we recorded 23 pregnancies in 17 women. In 4 of
these 17 women, assisted reproduction methods were applied
(twice by intrauterine insemination [IUI] and twice by in vitro
fertilization [I[VF]). Eleven women gave birth to 12 children; in
only one of these cases premature delivery occurred in the 24th
week of pregnancy. The child, with a birth weight of 650 g, is

Table 1
Neoadjuvant chemotherapy and fertility-sparing surgery — patient characteristics
Patient Diagnosis Histopathology MRI Chemotherapy ~ Toxicity Surgery Histopathology Parity
age Pregnancy
#1, 25 years Punch biopsy Squamous cell 20x20x10 mm DDP 75 mg/m®>  Grade 2 SLNI, PLN 16 LN negative Nulliparous
Grade 2 Ifo 2 g/m? neutropenia  Simple trachelectomy No residual disease
#2,26 years Conization Adeno Grade 3 44x36x19mm DDP 75 mg/m*> 0 Hyst WIIL 29 LN negative Nulliparous
ADM 35 mg/m? (patient decision) No residual disease
#3, 30 years Biopsy Adeno Grade 1 17x11x5mm  DDP 75 mg/m*> 0 SLNI, PLN, 22 LN negative Nulliparous
20% 15 mm ADM 35 mg/m Simple trachelectomy Residual disease Spontaneous
0.5 mm delivery
at term
#4, 24 years Punch Squamous cell  23x10x30 mm DDP Grade 2 SLNI, PLN 15 LN negative Nulliparous
biopsy Grade 3 75 mg/m* neutropenia  Simple trachelectomy Residual disease Pregnancy
Ifo 2 g/m? 2x0.1 mm 20th week
#5, 32 years  Biopsy Squamous cell  15x17x24 mm DDP 75 mg/m*> 0 SLNI, PLN 22 LN negative Nulliparous
8§x8 mm Grade 3 Ifo 2 g/m? Simple trachelectomy Residual disease Pregnancy
13x6 mm 34" week
#6, 31 years Punch biopsy Squamous cell 27x17x26 mm DDP 75 mg/m®> 0 SLNI, PLN 17 LN negative Nulliparous
Grade 1 Ifo 2 g/m? Simple trachelectomy Residual disease
1x1 mm
#7, 33 years  Biopsy Squamous cell  17x13x28 mm DDP 75 mg/m®  Grade 1 SLNIL, PLN 21 LN negative Nulliparous
18x8 mm Grade 3 Ifo 2 g/m? neutropenia  Simple trachelectomy Residual disease
2x2 mm
#8, 31 years Conization Squamous cell 17x22x17 mm DDP 75 mg/m®> 0 SLNIL PLN 31 LN negative Nulliparous
20x15mm  Grade 3 Ifo 2 g/m? Simple trachelectomy No residual disease
#9, 32 years  Conization Squamous cell  18x27x29 mm DDP 75 mg/m® 0 SLNI, PLN 16 LN negative Tertiparous
10x4 mm Grade 3 Ifo 2 g/m? Simple trachelectomy Residual disease (2 children died)

Hyst WIIL

in cranial margins
of trachelectomy
Residual disease
in isthmus

SLNI, sentinel lymph node identification; PLN, pelvic lymphadenectomy; DDP, cisplatin, ADM, doxorubicin; Ifo, Ifosfamide; LN, lymph node; MRI, magnetic
resonance imaging; Hyst WIIL, radical hysterectomy type III.
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alive and in good health at the time of this writing. Two infants
were born in the 34th and 35th weeks (2240 g and 2650 g),
while the other 9 deliveries occurred between the 37th and 39th
weeks of pregnancy. All children are reported to be in good
health. For personal reasons, 2 women decided on elective
abortion; one of these women was diagnosed with extrauterine
pregnancy. One woman miscarried twice in the first trimester. In
addition, there were 3 spontaneous abortions in the second
trimester. At the time of the evaluation (January 2008), there
were 3 pregnancies in progress.

Neoadjuvant chemotherapy and fertility-sparing surgery

Table 1 presents treatment details of the LAP-III-NAC
protocol. From January 2005 to December 2007, 9 women
fulfilled the inclusion criteria. In 7 of these 9 women,
reproductive ability had been maintained, with 1 full-term
pregnancy and 2 pregnancies in progress. During the very short
follow-up, there has been no recurrence.

Discussion

Colposcopy, with MRI and US volumetry, can determine the
exact amount of tumor infiltration of the cervix. This is the most
important step in the decision process. Oncology outcomes are
very good in all kinds of fertility-sparing procedures, assuming
the tumor does not exceeded 2 cm in diameter at its largest point
or if it does not infiltrate beyond half of the stroma. The 5-year
survival is greater than 95% in these cases. The extension of the
parametrectomy is different in various fertility-sparing proce-
dures. The fundamental question is: How many women after
radical trachelectomy with negative sentinel lymph nodes and
pelvic nodes had positive findings in the parametrium? Only
abdominal radical trachelectomy or total radical laparoscopic
trachelectomy fulfill “classical” criteria regarding oncological
radicality. Preservation of the uterine artery in a radical vaginal
trachelectomy is a withdrawal from radicality. The lymphatic
channels are often close to the uterine artery in the parametrium
and thus cannot be removed by a radical vaginal trachelectomy.
When performing the laparoscopic sentinel lymph node
procedure, we remove blue afferent lymphatic channels or
nodes from the parametrium. These specimens are then sent
separately to the histology laboratory to be investigated [7]. The
importance of the radical medial part of parametrium removal in
clinical stage IA2 and small IB1 tumors with negative sentinel
nodes and negative other pelvic nodes still remains controversial
[16—19]. In our opinion, the subgroup of patients with negative
nodes could be candidates for less excessive parametrial tissue
removal, with less related morbidity, than for a radical
abdominal, laparoscopic surgery or radical vaginal trachelect-
omy. Two-step management facilitated by ultramicrostaging of
sentinel nodes increases the safety of conservative procedures.

The obstetrical outcomes after vaginal simple or radical
trachelectomy are very good. The crucial factor in second-
trimester abortion or premature labor is the amount of remaining
stromal tissue. However, the safe margins have to be the same in
abdominal as in vaginal procedures [2,4,7—11]. Vaginal surgery

provides for a more precise and friendly removal of the essential
part of the cervical stroma. The newly created and shortened
cervix represents an easier entry point for ascendant infections,
and we agree with other centers that this exemplifies the problem
of greatest concern following all types of trachelectomy [2—4,7—
11]. The abdominal radical trachelectomy or full laparoscopic
radical trachelectomy does not have good pregnancy outcome
[9—11]. Poor pregnancy results are probably due to the complete
discontinuation of the important nerves from the pelvic plexus
for tubal motility during an abdominal or full laparoscopic
radical trachelectomy.

NAC followed by SLNM and laparoscopic lymphadenect-
omy and trachelectomy in node-negative patients is a new,
experimental modality for women who do not fulfill the criteria
for primary surgical treatment (tumor more than 2 cm in largest
diameter or infiltration of more than half but less than two thirds
of the cervical stroma). The tumor volume reduction after NAC
permits the less-radical removal of the cervical stroma, which,
in turn, improves the chances for successful pregnancy [20,21].

At the present time, all kinds of fertility-sparing surgery
procedures are experimental; we therefore need more data
regarding oncological and obstetrical outcomes. The best
options for minimizing recurrences are careful patient selection
and treatment by skilled surgeons.
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Abstract

Objective. The purpose of prospective study is to determine incidence and distribution of pelvic lymph node(LN) involvement, sentinel lymph
node(SLN) involvement and pathologic parametrial involvement(PI) in stage a2 and small Ib1 cervical cancer. P1 is defined as positive parametrial

LN or discontinuous malignant cells in parametrium.

Methods. After radical abdominal hysterectomy, 158 women patients were stratified into two groups based on tumour size: In Group 1 (91 women)
tumours were less than 20 mm and less than half of stromal invasion. In Group 2 (67 women) tumours were between 20 and 30 mm and infiltration was

not more than 2/3 of cervical stroma.

Results. In Group 1 positive SLN was detected in 11(12.1%) patients; of these, 3 (27.3%) had positive PI. In 80 women with negative SLN PI was
not detected. In Group 2 positive SLN was detected in 14 (20.9%) patients: PI was found in four (28.6%) of these 14 patients. No PI was detected in 53

women with negative SLN.

Conclusion. No Pl was observed in early cervical cancer if SLNs were negative. However, we found PI in 28.0% of women with positive SLN. Statistical
analysis revealed that the results were highly significant. Based on our results, radical removal of parametrium in SLN negative patients is questionable.

© 2008 Elsevier Inc. All rights reserved.

Keywords: Prametrial involvement; Sentinel lymph node; Cervical cancer

Introduction

Radical hysterectomy and pelvic lymphadenectomy are the
standard surgical treatments for patients with stage Ia2 and Ibl
cervical cancer [1-3]. Parametrectomy is the most technically
difficult aspect of radical hysterectomy and is the main cause of
postoperative complications [4—6]. This problem is the primary
reason for the numerous modifications of radical hysterectomy
and the extent of parametrial resection, including the implementa-
tion of nerve sparing surgery. The reduction of radicality did not
impact prognosis, but the number and seriousness of late com-
plications were decreased [4,6,7]. A large number of papers have
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+420 224434220.
E-mail address: lukas.rob@lfmotol.cuni.cz (L. Rob).
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evaluated parametrial involvement (PI) in early-stage cervical
cancer with quite high variability regarding the involvement of the
resected parametria (1.5-35.0%). One of the most important
prognostic factors for the involvement of the parametrium is the
depth of stromal invasion, tumour volume, positive sites of pelvic
lymph nodes and lymphovascular space involvement (LVSI)
[8—14]. Research over the past five years on sentinel lymph
nodes (SLNs) has greatly expanded our knowledge on lym-
phatic propagation of cervical cancer [15-21]. The purpose of
the present prospective study is to determine the incidence and
distribution of pelvic lymph node involvement, SLN involvement
and pathologic PI in clinical stage la2 and different tumour
volume in small Ib cervical cancer that do not exceed more than
two thirds of the cervical stroma. PI was defined either as positive
parametrial lymph node (PLN) or discontinuous malignant cells
in the parametrium.
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Patients and methods

A prospective study design of SLN mapping was used for evaluation of tumour
involvement of the medial part of the paracervical tissue (medial part of lateral
parametrium, anterior parametrium and posterior parametrium). The technique and
timing of the application of blue dye or the combination of blue dye and radiocoloid
of technetium were described in a previous study [18]. Sentinel lymph nodes were
extirpated separately and were sent for frozen section. Identification of SLN in the
parametrium is possible in vivo only by blue dye because radioactivity is very high
near the cervix. SLN from the parametrium was extirpated separately and
radioactivity was controlled in vitro. SLN from the parametria were also sent for
frozen section. Characteristics of the patients are given in Table 1. Only women in
which Okabayashi radical hysterectomy (resection of parametrial tissue: note the
same as in radical hysterectomy type I1I of Rutledge and Piver) was performed were
included in the study, which was conducted from February 2000 to September
2006. Radical hysterectomy was performed with or without a nerve sparing
technique. Women with evident extrauterine dissemination, with tumour-infiltrated
bulky lymph nodes more than two thirds of the cervical stroma on definitive
histopathological results were excluded from the study group. Women aged
between 18 and 70 years signed informed consent forms with “SLNM II study”
(protocol detection of SLNs). Protocol “SLNM II study” was approved by local
institutional ethical committee in our hospital. Totally, 158 women with cervical
cancer Ia2 and Ibl were included in the study. The women patients were cate-
gorised into two groups according to tumour size and tumour volume, because we
needed one group which would have the same criteria as the patients indicated for
fertility sparing surgery (less than 20 mm and less than half of stromal invasion).
Group 1 (91 women) included patients with tumours no bigger than 20 mm or not
more than half of stromal invasion. Group 2 (67 women) consisted of patients with
tumours between 20 and 30 mm and infiltration not more than two thirds of the
cervical stroma. Histopathological elaboration was done by uniform technique. The
uterus is oriented and fixed to the polystyrene table immediately after surgical
removal and the centre of the anterior cervical labium is marked with the suture by
the surgeon. After a 24-hour fixation period in10% buffered formalin, the specimen
is described and cut according to standardised protocol. The cervix is amputated
from the corpus and cut clockwise in radial sections of 3 mm thickness starting
from the suture on the anterior labium, which indicates 12 o’clock. Each section
should include exocervical and endocervical segments, the squamocolumnar
junction and the corresponding part of the vaginal cuff. The rest of the cervix is cut
longitudinally through the endocervical canal and the full thickness of the cervical
endometrium, cervical stroma and surrounding soft tissue is processed in one level.
Parametria are separated and sectioned in serial 3 mm thick sections. This is the
way how we can detect quite well lymphangioinvasis in the parametria. The
imunohistochemistry of the parametria was not done. The uterine body and adnexa
are processed routinely. Elaboration of the sentinel node and other lymph nodes that
were removed was done by standard protocol [18]. Dependence between risk of
tumour involvement of the sentinel lymph nodes (SLNs) and risk of tumour
involvement of the medial part of the lateral or anterior or posterior parametria in
early cervical cancer was evaluated.

Chi-square test with Yates correction and Fisher’s exact test (in case of small
sample size) were used. The data were analysed as dichotomous variables. Odds
ratios (ORs) with 95% confidence intervals (CIs) and p-values were computed in
particular 2 x2 contingency tables using GraphPad Instat 3.05 statistical software

Table 1
Histopathological characteristics and demographics
Group I Group II
N=91 N=67
Age (years) - median 46.2 47.1
- range 26-69 28-68
Histopathological type - squamous 69 (75.8%) 49 (73.1%)
- adenocarcinoma 19 (20.9%) 16 (23.9%)
- adenosquamous 3 (3.3%) 2 (3.0%)
Depth of invasion (mm) - median 8.1 13.2
- range 3-15 6-22
Number of removed pelvic nodes - mean 28.5 29.6
- range 14-58 15-64

Table 2

Groups of patients — SLN and parametrial involvement
Number of Parametrial Other pelvic
women (%) involvement nodes

Group I (91 women)
SLN negative 80 (87.9%)
SLN positive 11 (12.1%)

80 negative (100%)
3 positive (Table 2)

80 negative (100%)
3 positive (Table 2)

Group II (67 women)
SLN negative 53 (79.1%)
SLN positive 14 (20.9%)

53 negative (100%)
4 positive (Table 3)

53 negative (100%)
5 positive (Table 3)

(GraphPadSoftware, San Diego, CA, USA). P-values<0.05 were considered
statistically significant.

Results
Group 1

Positive SLN was detected in 11 patients (12.1%). No false-
negatives were noted in any of the 91 women in this group. No
positive findings in the parametrium were detected in women
with negative SLN and all pelvic lymph nodes were negative
(Table 2). Table 3 summarises the analysis of women with
positive SLN. In 9 women positive was just only SLN. One
woman (patient number 42) had positive SLN in the right medial
part of the lateral parametrium. All other women with positive
findings in the medial part of the lateral parametrium had
positive pelvic SLN. Risk of involvement of the medial part of
the lateral parametrium was 27.3% (3 of 11 patients) in women
with positive SLN.

Group 2

Positive SLN was detected in 14 patients (20.9%). No false
positive SLN was found in this group of patients and no positive

Table 3
Patients in Group I with positive SLN

Patient SLN
number positive

Other pelvic Paraaortic Parametrial
lymph node LN involvement (PI)

15 1x SUP 34 negative 4 negative Negative
21 I1x EXT+ 28 negative 5 negative Negative
1x EXT
25 1x SUP 39 negative 0 Negative
39 1x EXT 45 negative 7 negative Negative
45 1x PRS 40 negative 2 negative Negative
54 1x SUP+ 29 negative 4 negative Negative
1x EXT
83 1x EXT 33 negative 0 Negative
12 1x SUP 1 positive 25 negative 0 Negative
42 1x parametrial 28 negative S negative SLN +
LN
63 1x SUP 2 positive 39 negative 3 negative 1x LN positive
76 Ix EXT+ 2 positive 22 negative 1 positive LVSI positive
1x SUP

LN — lymph node, SLN — sentinel lymph node, LVSI — lympho vascular
space involvement, SUP — supraobturator LN, EXT — external LN, PRS —
presacral LN, COM — common iliac LN.
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findings in the medial part of lateral parametrium was noted in
women with negative SLN and pelvic lymph nodes (Table 2).
Table 4 shows the women with positive SLNs. One woman
(patient number 66) had positive SLN in the right parametrium;
however, final histopathology of this patient did not reveal any
other positive lymph nodes. Four of 14 women (28.6%) with
positive SLN had involvement of the medial part of the lateral
parametria. Only one woman (patient number 58) with positive
pelvic nodes also presented positive suprapelvic lymph node
(precaval lymph node).

No positive findings in the parametrium were detected in 133
women with negative SLN (women from both groups). Positive
findings in the parametrium were observed in 7 of 25 (28%)
women with positive SLNs. This difference was statistically
significant, p<0.0001 (OR 71.63, 95% CI 3.81-1345.4).

Table 5 gives the distribution of SLNs for 156 women (SLN
was not detected in two women). In the external iliac area 205
SLNs (42.9%) were detected, 201 SLNs (42.1%) in the supra-
obturator area, 20 SLNs (4.2%) in medial part of the lateral
parametria, 26 SLNs (5.4%) in the common iliac area and
bifurcation and 26 SLNs (5.4%) in the presacral area. No SLN
was found in the suprapelvic (paraaortal) area. SLN was not
detected in only 2 of 158 patients (detection rate, DR =98.8%).
SLN was detected on only one side in 14 women (specific side
detection rate, SSDR =94.3%). These results are consistent with
our earlier paper in smaller cervical cancer Ibl [18].

Table 5 shows the distribution of 33 positive SLNs in 25
women. In these data no false-negative SLN was recorded. The
distribution of positive SLNs was similar to the distribution of
all SLNs. In the external iliac area 14 positive SLNs (42.4%)
were detected, 13 positive SLNs (39.4%) in the supraobturator
area, 2 positive SLNs (6.1%) in the common iliac area and

Table 4
Patients in Group II with positive SLN

Patient SLN
number positive

Other pelvic Paraaortic Parametrial
lymph node LN involvement (PI)

3 1x EXT 48 negative 2 negative Negative
9 1x SUP+ 52 negative 3 negative Negative
Ix EXT
15 I1x EXT 19 negative 0 Negative
21 1x SUP+ 33 negative 5 negative Negative
I1x COM
24 1x EXT 28 negative 2 negative Negative
29 I1x EXT 23 negative 3 negative Negative
35 1x SUP 28 negative 0 Negative
48 1x SUP+ 45 negative 4 negative Negative
1x PRS
66 Ix parametrial 28 negative 5 negative SLN +
LN
11 1x SUP 2 positive 29 negative 3 negative 1x LN positive
38 Ix EXT+ 1 positive 30 negative 0 LVSI positive
1x SUP
47 1x SUP 1 positive 36 negative 0 Negative
49 1x COM 1 positive 38 negative 7 negative Negative
58 Ix EXT+ 5 positive 21 negative 1 positive LVSI positive
1x EXT

LN — lymph node, SLN — sentinel lymph node, LVSI — lympho vascular
space involvement, SUP — supraobturator LN, EXT — external LN, PRS —
presacral LN, COM — common iliac LN.

Table 5
Distribution of the sentinel lymph nodes and positive sentinel lymph nodes

SLN number — 478

205 (42.9%)
201 (42.1%)

Positive SLN number — 33

14 (42.4%)
13 (39.4%)

External iliac area
Supraobturator area

Common iliac area 26 (5.4%) 2 (6.1%)
Presacral area 26 (5.4%) 2 (6.1%)
Medial part of the 20(4.2%) 2 (6.1%)

lateral parametrium

bifurcation, 2 positive SLNs (6.1%) in the medial part of the
lateral parametria and 2 SLNs (6.1%) in the presacral area. No
positive SLN was found in the paraaortal area.

Discussion

Extension of the resection of the anterior, posterior and lateral
parametria (paracervical tissue) in radical hysterectomies and
fertility sparing surgery have been discussed intensively over the
past 15 years [4—7, 12—14, 27-31]. The Rutledge and Piver
classification system of radical surgery in cervical cancer was
widely used in the 1970s. [1]. Complete resection of the para-
metria by Rutledge and Piver type III was considered a standard
operation in invasive stage a2 and Ibl cervical cancer during the
1970s and 1980s. Burghardt later confirmed the significance of
the performed radical resection of the parametria [8]. Burghardt
documented dissemination of the tumour to the medial and lateral
parts of the lateral parametria. The giant section technique was
used for histopathological processing in this study. Other papers
dealt with risk of involvement of the parametria which is
described in 1.5-31% [5—12, 22-26]. Detailed analysis of these
papers showed that most of the women included in these studies
had bulky tumours and very few had cervical cancer a2 and small
Ibl. A large number of studies have confirmed a correlation
between size of the tumour or infiltration of the cervical stroma
and positive lymph nodes and involvement of the parametria
[6,7,10,22,24,25]. The largest retrospective study of women
(n=536) was published by Covens in 2002. In this study, in-
volvement of the parametria was found in 0.6% of the patients
having stage a2 and Ib1 tumours with less than 10 mm of stromal
invasion [22]. In another retrospective study of 125 women no
involvement was noted in the medial part of the lateral parametria
in patients with negative pelvic lymph nodes [24].

We try to find in our study save way how to decrease morbidity
which is caused by radical parametrial resection. We utilized our
experiences with sentinel lymph node mapping in cervical cancer
[18]. In the 1990s many authors advocated the use of “modified”
radical hysterectomy. The primary aim of this procedure was to
reduce long-term morbidity, which is associated with the radical
resection of the parametria [4—7]. These studies could not de-
monstrate impaired prognosis in patients with less radical re-
section of the parametria in early-stage cervical cancer. None of
these studies were randomised studies, however. Only one pros-
pective study from Italy (Landoni) compared standard radical
hysterectomy type III with limited resection of the parametria in
radical hysterectomy type II. As in the other studies, this study
found no difference in overall survival and percentage of
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recurrence in stage Ib cervical cancer between type II and type I11
radical hysterectomy. There was a statistically significant difference
in long-term morbidity, especially in urological morbidity [4].

Our study is the first prospective study that has evaluated risk
of PI in dependence of involvement of the SLNSs in early cervical
cancer. In the first group of “small” cancer less than 20 mm at the
largest diameter and infiltrating not more than half of the cervical
stroma 11 of 91 women (12.1%) had positive SLNs. One positive
SLN was detected in the medial part of the lateral parametria,
where the other pelvic lymph nodes were negative. In two other
cases of PI positive pelvic SLN was detected. A positive finding
in the parametrium was detected in 3.3% of the patients in this
extremely prognostically favourable group. In cases of positive
SLNs the parametrial involvement is 27.3%. Very good timing in
the application of the blue dye is necessary for detection of
lymphatic channels and eventually SLN in the paracervical tissue
(medial part of the lateral parametria) [18]. We did not detect any
cases of a positive finding in the parametrium and negative SLN
was noted. No false-negative SLN was diagnosed in our group of
patients when we combined technetium and blue dye.

In the second group of patients with a tumour between 20 and
30 mm and infiltration not more than two thirds of the cervical
stromal 14 of 67 women (20.9%) had positive SLNs. In this
group one positive SLN (1.9%) was detected in the medial part
of the parametrium while other pelvic nodes were negative. The
other three women with positive findings in the parametrium had
positive pelvic SLN. Risk of involvement of the parametria was
6% in this group of women, but in cases involving the SLN the
risk of a positive parametrial finding increased markedly to
28.6%. No false-negative SLN was found.

We observed only one recurrence between the negative SLN
patients from the second group. The recurrence was on the
pelvic wall and grew into the gluteus muscles. We expect more
recurrences during the next period because now the follow up is
too short.

Our study demonstrates that the risk of tumour involvement of
the parametria is minimal in cervical cancer infiltrating less than
two thirds of the cervical stoma if the SLNs are negative. In
contrast, if the SLNs are positive, there is a high risk of tumour
involvement of the parametrium (27.3% in Group 1 and 28.6% in
Group 2). Our study confirms the clinical significance of detec-
tion and final histopathological evaluation of SLNs. Sentinel
lymph node mapping is a procedure that makes it possible to
perform less radical surgeries of parametria with greater safety in
SLN negative patients thus enabling us to involve less radical
approaches like modified radical hysterectomy, nerve sparing
surgery and possibly simple trachelectomy as a fertility sparing
procedure. Simple hysterectomy and simple trachelectomy in
SLN negative patients are still experimental. We need a pros-
pective randomized study or multiinstitutional observation study
to confirm our study before we will include them in oncogyne-
cological standards.
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High—dose density chemotherapy followed by simple

trachelectomy: full-term pregnancy
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Departments of *Obstetrics and Gynecology and fPathology and Molecular Biology, University Hospital Motol,
2nd Medical Faculty, Charles University, Prague, Czech Republic

Abstract. Robova H, Pluta M, Hrehorcak M, Skapa P, Rob L. High-dose density chemotherapy followed
by simple trachelectomy: full-term pregnancy. Int | Gynecol Cancer 2008;18:1367-1371.

We report five patients with early-stage cervical cancer who do not fulfill criteria of fertility-sparing surgery
(tumor more than 2 cm in the biggest diameter or infiltrating more than half of stroma). Five patients
received three cycles of dose density neoadjuvant chemotherapy (NAC) at a 10-day interval: cisplatin plus
ifosfamide in squamous cell cancer or plus doxorubicin in adenocarcinoma with good tolerance. After
NAC, they underwent laparoscopic pelvic lymphadenectomy and vaginal simple trachelectomy. Two pa-
tients had no residual tumor, two had only microscopic residual disease, and one had macroscopic residual
disease. Two women became pregnant 5 and 8 months after surgery, one delivered in term healthy baby
and one is now in the second trimester of pregnancy without any complications. NAC followed by fertility-
sparing surgery seems to be feasible treatment for women with tumor bigger than 2 ¢m or infiltrated more
than half of the stroma.

KEYWORDS: neoadjuvant chemotherapy, pregnancy, sentinel lymph node biopsy, simple trachelectomy.
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fertility-sparing surgery. The most common procedure
is radical vaginal trachelectomy; an alternative is sim-
ple trachelectomy or radical abdominal trachelec-
tomy“ ™. Oncologic outcomes are normally very good
if the tumor does not exceed 2 cm in diameter at its
largest point or if it does not infiltrate more than half
of the stroma. Five-year survival is more than 95% in
these cases with good prognosis. Pregnancy outcome
is very good in women after radical vaginal trache-
lectomy or simple trachelectomy, but not so good after
radical abdominal trachelectomy>>”. Adequate free
margins are essential for the safety of trachelectomy (7
mm is a minimum). The preservation of an adequate
amount of stromal tissue is fundamental for good
pregnancy outcome; at our department, 10 mm is con-
sidered a minimum requirement. Fertility-sparing sur-
gery is usually performed in nulliparous women who
quite often have a very small cervix, and thus, trache-
lectomy can be a serious problem when performed on
tumors that are about 20 mm. In such cases, it is not
possible to save a sufficient amount of stroma. It
makes little sense to perform fertility-sparing surgery
if we do not believe in successful pregnancy results.
The literature confirms that neoadjuvant chemother-
apy (NAC) works well in stage IB2 cervical cancer
before performing Wertheim radical hysterectomy®.
NAC can decrease the volume of a tumor before sur-
gery to achieve adequate margins without too much
loss of cervical stroma. Based on the results of our cer-
vical cancer studies (“Simple trachelectomy in cervical
cancer IA1 and small IB1” and “Neoadjuvant chemo-
therapy in cervical cancer IB2”), the ethical committee
approved the study protocol regarding NAC and
fertility-sparing surgery in January 2005. All women
under the age of 40 years with a desire to be pregnant
and who have cervical cancer involving more than
half of the stroma but no more than two thirds or
a tumor larger than 2 cm were included in the study.
The surgical procedure has been described earlier®.
All women signed an informed consent form that rad-
ical hysterectomy should be performed in the event of
positivity of lymph nodes or inadequate margins. The
treatment protocol is depicted in Figure 1.

Case reports

Case 1

Invasive squamous cell cancer grade 2 with lymphvas-
cular invasion (LVSI) was diagnosed in a 25-year-old
nulliparous woman by punch biopsy. Colposcopic
findings showed an exophytic tumor 20 X 20 mm.
Magnetic resonance imagining (MRI) diagnosed tu-

mor 20 X 20 X 10 mm which involved more than half
of the cervical stroma, vaginal ultrasonography (US)
confirmed MRI. The patient received three cycles of
dose density chemotherapy in a 10-day period (cis-
platin 75 mg/m® and ifosfamide 2 g/m?). She pre-
sented thrombocytopenia grade 3 and leukopenia
grade 2 after a third course of chemotherapy. No other
toxicity was observed. Sentinel lymph node (SLN)
biopsy and laparoscopic lymphadenectomy were per-
formed 44 days after initiation of the chemotherapy. A
frozen section of two SLNs was negative and final his-
topathology of 16 pelvic nodes also proved negative.
Simple trachelectomy was undertaken 1 week after
the lymphadenectomy. Histopathology showed only
degenerative and regenerative changes: no tumor or
precancer lesion was found. The patient is without
evidence of disease 27 months later. As of this writing,
the patient does not plan pregnancy.

Case 2

Large loop excision of transformation zone was per-
formed on a 26-year-old nulliparous woman. This pro-
cedure revealed endometrioid adenocarcinoma grade
3 with massive LVSL. MRI showed a residual tumor
44 X 36 X 19 mm which infiltrated two thirds of the
cervical stroma and US showed tumor 31 X 28 X 24 mm.

Cervical cancer
IB1 - MRI/US volumometry
more than 20 mun and
< 2/3 of stromal invasion

I_‘
NAC - high dose density
Cisplatin 75Smg/m2 + Ifosfamid 2g/m2
(Cisplatin 7Smg/m2 + Doxorubicin

35mg/m2)
—
Laparoscopic Assesment of
SLN
1
L 1
negative | | positive
[ I
Systematic Radical hysterectomy
laparoscopic Wertheim III
lymphadenectomy
Serial section of SN

ITHC staging
Standard histol
LN examination

[ |
negative positive
{ {
Simple truchelectony Radical hysterectomy
‘Wertheim III

Figure 1. NAC-sentinel lymph node mapping and conservative
surgery. LN, lymph node; IHC, immunohistochemistry.
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The patient received three cycles of platinum 75 mg/
m” and doxorubicin 35 mg/m” in a 10-day interval.
She had no hematologic or other toxicity. After the
third course of chemotherapy, the patient decided to
undergo radical hysterectomy as opposed to conserva-
tive surgery. We therefore performed radical hysterec-
tomy. Histopathology did not reveal any cancer in the
specimen, but it did show some necrotic changes.
Totally, 29 lymph nodes were negative.

Case 3

Adenocarcinoma mucinous endocervical type grade 1
with LVSI was diagnosed in a 30-year-old nulliparous
woman by excisional biopsy (20 X 15 mm). Colpo-
scopy detected a 15-mm exophytic tumor on a very
small cervix. MRI showed a residual tumor (17 X 11 X
5 mm), which involved two thirds of the cervical
stroma (US confirmed MRI findings). Three cycles of
the dose density chemotherapy were applied (cisplatin +
doxorubicin). We did not observe any serious toxicity.
SLN biopsy and laparoscopic lymphadenectomy were
performed after 37 days from the beginning of chemo-
therapy. A frozen section of two SLNs was negative as
were all 22 pelvic lymph nodes. Simple trachelectomy
was indicated: a residual tumor (0.5 mm) and necrotic
tissue were found. The woman was treated with antibiot-
ics 3 weeks after surgery for inflammatory lymphocyst.
She became pregnant 8 months after surgery. No compli-
cations occurred during her pregnancy and she delivered
in the 39th week of gestation a spontaneously healthy
boy weighing 3620 g. She is without evidence of disease
23 months after the surgery.

Case 4

Punch biopsy diagnosed squamous cell cancer grade 3
with LVSI in a 24-year-old nulliparous woman. Colpo-
scopy detected a 30 X 25-mm tumor and MRI con-
firmed the diagnosis from the colposcopy (tumor 30 X
23 X 10 mm); US showed a 20 X 10 X 10 mm tumor.
Three cycles of platinum plus ifosfamide were applied.
The patient had grade 2 gastrointestinal toxicity. After
the third course, grade 2 thrombocytopenia and neutro-
penia were noted. Surgery was done 40 days from the
first course of chemotherapy. Two SLNs were perioper-
atively negative as was the final histopathology of the
pelvic lymph nodes. The residual tumor measured
2 mm. Stenosis of the endocervical canal occurred
9 months after surgery, which led us to perform dilata-
tion of the cervix. A Papanicolaou smear proved nega-
tive, but high-risk human papillomavirus are still
positive.

1369

Case 5

A 31-year-old nulliparous woman showed evidence of
squamous cell cancer grade 3 with LVSI as diagnosed
by excisional biopsy. Colposcopy indicated that the
exophytic cancer was 25 mm in diameter. MRI showed
that a residual tumor (24 X 17 X 15 mm) infiltrated
more than half but not more than two thirds of the cer-
vical stroma (US confirm MRI results). Three cycles of
platinum plus ifosfamide chemotherapy were admin-
istered. The patient showed no toxicity after chemo-
therapy. The interval between the surgery and the first
course of chemotherapy was 40 days. SLNs were neg-
ative as were all 22 pelvic lymph nodes. The residual
tumor was 13 X 6 mm. This patient is without evi-
dence of disease 9 months postsurgery. She became
pregnant 5 months after completion of therapy with
no indications of pathology.

Discussion

The oncologic outcomes of fertility-sparing surgery
in cervical cancers that infiltrate more than half
of stroma or are bigger than 2 cm are classified as
unsatisfactory®'". The inclusion criterion in most
centers is that the largest diameter of the tumor must
be less than 2 cm. In the present study with young pa-
tients, the tumor volume and the amount of infiltrated
stroma are more important determinants than the big-
gest diameter because they usually have a very small
uterine cervix not bigger than 25 mm in longitudinal
axis. We performed tumor volumometry by MRI and
vaginal US in all these patients in order to evaluate
how much of the stroma is involved. Before starting
with the NAC protocol, all women with tumor in-
filtrated more than half of the cervical stroma or there
existed a tumor bigger than 2 cm underwent radical
hysterectomy Wertheim, type III.

The lymphvascular space involvement is also a very
important prognostic factor in early-staged cervical can-
cer". Some authors exclude patients with LVSI from
conservative protocols. In our department, LVSI is not
considered an exclusion criterion‘®”. Massive LVSI was
diagnosed in all women from our group with NAC.

There is a question regarding safety of the simple tra-
chelectomy in patients with SLN and other negative
pelvic nodes. We consider SLN mapping as a safe
method, even after NAC, because the SLN specific side
detection rate in cervical cancer stage IB2 after NAC is
high (90.4%) when we use a combination of blue dye
and *Tc"?. The lymphatic channels are often close to
the uterine artery in the parametrium and thus cannot
be removed by radical vaginal trachelectomy; rather,

© 2008 IGCS and ESGO, International Journal of Gynecological Cancer 18, 1364-1385
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laparoscopy or abdominal trachelectomy has to be
employed. In these cases, some authors recommend
abdominal radical trachelectomy. The parametria, in-
cluding the uterine artery, are resected during the
abdominal procedure, as this approach seems to in-
crease safety. When we perform the SLN procedure, we
remove blue afferent lymphatic channels or nodes from
the parametrium; these specimens are then sent sepa-
rately to the histopathology. Thus, the surgical pro-
cedure has the same safety as radical abdominal
trachelectomy. Abdominal trachelectomies do not have
good pregnancy outcome though the oncologic results
are very good®. For good pregnancy outcome, the cru-
cial factor is the amount of remaining stromal tissue.
However, the safe margins have to be the same in
abdominal as in vaginal procedures and the same
amount of cervical stroma has to be removed. Another
factor for poor pregnancy results is that the important
nerves for tubal motility are completely severed during
abdominal radical trachelectomy.

NAC followed by radical hysterectomy is used in
Europe in stage IB2 bulky cervical cancer as an alter-
native treatment to chemoradiotherapy, but no data
exist about NAC followed by radical hysterectomy in
stage IB1 cervical tumor. NAC reduces tumor volume
and number of positive lymph nodes. Our results are
very good if we use NAC in dose density regiments
with short intervals between courses®. Our experi-
ence with high-dose density NAC is adapted from
bulky stage IB2 cervical cancers that we used from
1998 without any serious adverse events"*. NAC can
be an opportunity for patients who wish to preserve
fertility without increasing the risk of recurrence. The
tumor volume reduction after NAC permits less radi-
cal removal of the cervical stroma, which therefore im-
proves the chance for successful pregnancy*'®. The
incision is performed approximately in the level of
proximal border of the original tumor (before NAC).
Without NAC, we are not able to obtain safe margins
with preserving of sufficient amount of cervical stro-
mal tissue. Two of our patients had no residual tumor
(after NAC one patient decided to have radical hyster-
ectomy), two had only microscopic residual disease,
and one had macroscopic residual tumor, but the vol-
ume in that tumor was reduced by 50%. No inade-
quate tumor margins were seen in our group of
patients. No radical hysterectomy was performed till
this time from indication of positive lymph nodes or
positive margins. In our patient group, we had two
spontaneous pregnancies (one delivery in term and
one ongoing pregnancy) and no recurrence.

The use of an alkylating agent in women in repro-
ductive age can result in impairment of the ovarian

function. In the past, we have had good experience
with cyclophosphamide in high-risk malignant gesta-
tional trophoblastic disease with no impact on ovarian
function. In our patients, we use 2 g/m? of ifosfamide
and no more than a cumulative dose of 3 g per one
cycle, which means that the cumulative dose is no
more than 9 g. All our patients had regular menstrual
cycles within 3 months.

Because of toxicity and mutagenicity of chemotherapy,
we typically recommend pregnancy 1 year after the end
of chemotherapy. One woman from our group became
pregnant 8 months after the conclusion of chemotherapy.
The first trimester screening was normal and the second
trimester screening and US in the 20th week of preg-
nancy were within the normal range. She delivered in
term a healthy baby. Another woman became pregnant
5 months after chemotherapy treatment. This patient has
shown normal pregnancy in the second trimester.

Acknowledgment
This work was supported by Grant IGA MZ CR NR

8434-3.

References

—_

Plante M, Renaud MC, Harel F Roy M. Vaginal radical trache-

lectomy: an oncologically safe fertility-preserving surgery. An up-

date series of 72 cases and review of literature. Gynecol Oncol 2004;

94:614-23.

Ungar L, Palfalvi L, Hogg R et al. Abdominal radical trachelectomy:

a fertility-preserving options for women with early cervical cancer.

BJOG 2005;112:366-9.

Marchiole P, Benchaib M, Buenerd A, Lazslo E, Dargent D,

Mathevet P. Oncological safety of laparoscopic-assisted vaginal rad-

ical trachelectomy (LARVT or Dragnet’s operation): a comparative

study with laparoscopic-assisted vaginal radical hysterectomy

(LARVH). Gynecol Oncol 2007;106:132—41.

Dargent D, Martin X, Sacchetoni A, Mathevet P. Laparoscopic vagi-

nal radical trachelectomy: a treatment to preserve the fertility of

cervical carcinoma patients. Cancer 2000;88:1877-82.

Plante M, Renaud MC, Hoskins IA, Roy M. Vaginal radical trache-

lectomy: a valuable fertility preserving option in the management

of early-stage cervical cancer. A series of 50 pregnancies and review
of literature. Gynecol Oncol 2005;98:3-10.

6 Rob L, Charvat M, Robova H et al. Less radical fertility-sparing sur-

gery than radical trachelectomy in early cervical cancer. Int | Gyne-

col Cancer 2007;17:304-10.

Rob L, Charvata M, Robova H et al. Sentinel lymph node identification

(SLNI) in the management of conservative surgery in early cervical

cancer: is it acceptable? Gynecol Oncol 2005;99(Suppl. 1):147-8.

Neoadjuvant Chemotherapy for Locally Advanced Cervical Cancer

Meta-analysis Collaboration. Neoadjuvant chemotherapy for locally

advanced cervical cancer: a systematic review and meta-analysis of

individual patient data from 21 randomised trials. Eur | Cancer
2003;39:2470-86. Review.

Dargent D, Frazosi F, Ansquer Y, Martin X, Mathevet P, Adeline P.

Extended trachelectomy relapse: plea for patient involvement in the

medical decision. Bull Cancer 2002;89:1027-30.

10 Del Priore G, Ungar L, Smith J, Heller PB. Regarding first case of
centropelvic recurrence after radical trachelectomy: literature review
and implication for the preoperative selection of patients. Gynecol
Oncol 2004;95:414—6.

11 Morice P, Dargent D, Haie-Meder C, Duvillard P, Castaigne D. First

case of a centropelvic recurrence after radical trachelectomy:

N

(65

'S

Qa1

N

@

O

© 2008 IGCS and ESGO, International Journal of Gynecological Cancer 18, 13641385



High—dose density chemotherapy followed by simple trachelectomy 1371

literature review and implications for the preoperative selection of in group 1998-2004 [abstract]. Int ] Gymecol Oncol 2005;15:135.
patients. Gynecol Oncol 2004;92:1002-5. Review. Abstract 305.

12 Milam MR, Frumovitz M, dos Reis R, Broaddus RR, Bassett RL Jr, 15 Plante M, Lau S, Brydon L, Swenerton K, LeBlanc R, Roy M. Neo-
Ramirez PT. Preoperative lymph-vascular space invasion is associ- adjuvant chemotherapy follows by vaginal radical trachelectomy in
ated with nodal metastases in women with early-stage cervical bulky stage IB1 cervical cancer: case report. Gynecol Oncol 2006;101:
cancer. Gynecol Oncol 2007;106:12-5. 367-70.

13 Rob L, Strnad P, Robova H et al. Study of lymphatic mapping and 16 Kobayashi Y, Akiyama F, Hasumi K. A case of successful pregnancy
sentinel node identification in early stage cervical cancer. Gynecol after treatment of invasive cervical cancer with systemic chemother-
Oncol 2005;98:281-8. apy and conisation. Gynecol Oncol 2006,100:213-5.

14 Kacirek J, Robova H, Rob L, Pluta M, Schlegerova D, Strnad P.
High dose density neoadjuvant chemotherapy before radical hyster-
ectomy in patients with IB2 squamous cell cervical cancer—results Accepted for publication November 4, 2007

© 2008 IGCS and ESGO, International Journal of Gynecological Cancer 18, 1364-1385



Priloha X.

Pluta M., Rob L., Charvat M., Chmel R., Halaska M., Skapa P. a Robovéa
H. (2009) Less radical surgery than radical hysterectomy in early stage
cervical cancer: A pilot study. Gynecol Oncol 113:181-184.

IF 2,614



Gynecologic Oncology 113 (2009) 181-184

journal homepage: www.elsevier.com/locate/ygyno

Contents lists available at ScienceDirect

Gynecologic Oncology

GYNECOLOGIC
ONCOLOGY

Less radical surgery than radical hysterectomy in early stage cervical cancer -

A pilot study

Marek Pluta ?, Lukas Rob **, Martin Charvat ®, Roman Chmel ¢, Michael Halaska Jr.?,

Petr Skapa b Helena Robova?

2 Department of Gynecology and Obstet., Division of Oncogynecology, Charles University Prague, 2nd Medical Faculty, V Uvalu 84, Prague 5, 15006, Czech Republic
b Department of Pathology and Molecular Medicine, Charles University Prague, 2nd Medical Faculty, V Uvalu 84, Prague 5, 15006, Czech Republic

ARTICLE INFO ABSTRACT

Article history:
Received 29 December 2008
Available online 4 March 2009

evaluated.
Keywords:

Objective. The purpose of this pilot study was to evaluate the feasibility and safety of a less radical
surgery; laparoscopic lymphadenectomy followed by a simple vaginal hysterectomy in sentinel lymph node
(SLN) negative early cervical cancer patients. Treatment-associated morbidity and oncological outcome were

Patients and methods. From December 2000 to September 2007, 60 patients (50 squamous and 10

Sentinel lymph node

Early cervical cancer IB1
Laparoscopical lymphadenectomy
Conservative surgery
Parametrectomy

Morbidity

adenocarcinoma patients) in stages 3-1A1, 11-IA2 and 46-IB1 with median age of 44.6 years (range 33-
64 years) were enrolled. Patients were selected based on favorable cervical tumors (IA1 with lymph-vascular
space invasion [LVSI], IA2 and IB1 with tumor size less than 20 mm and less than half of stromal invasion). All
patients underwent laparoscopic SLN identification using frozen section (FS). Negative SLN patients
underwent complete pelvic laparoscopic lymphadenectomy and vaginal hysterectomy. FS positive patients
underwent radical hysterectomy with low paraaortic lymphadenectomy.

Results. The average number of sentinel nodes per side was 1.4 with detection rate per side of 95%. The
average number of removed nodes was 23.2. Five patients (8.3%) were SLN positive. There were two false
negative FS results (both were micrometastases in SLN). Median follow-up was 47 months (range 12-92).
There were no recurrences in 55 SLN negative patients and in 5 SLN positive patients.

Conclusion. Lymphatic mapping and SLN identification improved safety in less radical surgery in early
stage cervical cancer. This preliminary study showed that it is both feasible and safe to reduce the radicality
of parametrial resection for small tumor volume in SLN negative patients. Results also indicated that

treatment-associated morbidity is low.

© 2009 Elsevier Inc. All rights reserved.

Introduction

Because of the effective use of screening, an increasing number of
women are being diagnosed with cervical cancer in an early stage of
the disease. Individualization of treatment to reduce therapy-
associated early and late morbidity is the most current trend in
cervical cancer surgery [1,2]. Radical hysterectomy and pelvic
lymphadenectomy in different modifications are the standard
surgical treatment for patients with stage IA2 and IB1 cervical cancer
[3-6]. Extensive lymphadenectomy and parametrectomy are the
main cause of postoperative complications [6-11]. However, the
majority of patients with early stage disease do not present lymph
node metastases and parametrial involvement is rare. Quite a large

* Corresponding author. Obstetrics and Gynecology Department, 2nd Medical
Faculty, Faculty Hospital Motol, V uvalu 84, 150 00 Prague 5, Czech Republic.
E-mail address: lukas.rob@lfmotol.cuni.cz (L. Rob).

0090-8258/$ - see front matter © 2009 Elsevier Inc. All rights reserved.
doi:10.1016/j.ygyno.2009.02.005

number of retrospective studies show that the incidence of
parametrial involvement is very low in the subgroup of patients
with a tumor less than 2 cm in diameter, less than 10 mm of invasion
and negative lymph nodes [12-16]. Stegeman et al., who performed a
review of the literature, found that only 0.6% (5 of 799) of the
patients with low-risk pathologic characteristics had parametrial
involvement [16]. Research over the past 8 years on sentinel lymph
nodes (SLNs) has greatly expanded our knowledge on lymphatic
propagation of early stage cervical cancer [17-24]. Our prospective
study demonstrates that, if the SLNs are negative, the risk of tumor
involvement of the parametria is minimal in cervical cancer less than
2 cm in diameter and infiltrating less than one half of the cervical
stroma [25].

The purpose of this pilot study was to evaluate the feasibility and
safety of a less radical surgery; namely laparoscopic lymphadenect-
omy followed by a simple vaginal hysterectomy in SLN negative early
cervical cancer patients. Treatment-associated morbidity and oncolo-
gical outcome were also evaluated.
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Patients and methods

From December 2000 to September 2007, 60 female patients (3
patients — IA1, 11 patients — IA2 and 46 patients — IB1) were enrolled
in the prospective study. The patients were selected based on
favorable cervical tumors (I A1 with lymph-vascular space invasion
{LVSI} and IA2 and IB1 with tumor size less than 20 mm in diameter
and infiltration of less than half of the cervical stroma). Mean age was
44.6 years (range 33-64 years). MRI and ultrasound volumometry
were performed after biopsy (wide excision, large loop excision of the
transformation zone or needle cone) to identify residual disease. On
bases of these examinations when the tumor was more than 20 mm in
the biggest diameter or stromal invasion was more than half of stroma,
all women were excluded from the study and underwent radical
hysterectomy. A second reading of the histopathology was done in all
cases if the biopsy was performed out of our hospital. Protocol of the
study was approved by the local institutional ethical committee in our
hospital (Fig. 1) and informed consent was signed by all patients.

All 60 patients underwent laparoscopic SLN identification. The
most important aspect of SLN mapping is timing, the isotope injection
technique and the blue dye into the cervix. We used radiocolloid
20 MBq °°™Tc-labeled Sentiscint colloidal albumin measuring 100-
600 nm in diameter (MEDI-RADIOPHARMA LTD, Hungary), diluted in
2 ml of saline solution and 2 ml of Patent blue (BLEU PATENTE V 2.5%

SLNM and less radical surgery

Cervical cancer
IB1 - MRI/US volumometry
less than 20 mm and
< 1/2 of stromal invasion

— Guerbet, France) diluted in 2 ml of saline solution. In the operating
room, after the introduction to general anesthesia, %°™Tc was very
slowly injected peritumorally into the tumor bed (5-8 s to each
quadrant); 10 to 15 min later laparoscopic visualization of the small
pelvis was performed. As in the case of °*™Tc, Patent blue is then
applied using the vaginal approach under direct visualization. Direct
visualization of the pelvis allows the surgeon to observe the individual
blue-colored lymphatic channels. The retroperitoneum was open for
5 min after the injection of Patent blue, which means 15 to 20 min
after the injection of the radioisotope. We used a short protocol of
99MTc administration and did not employ preoperative lymphoscinti-
graphy. Upon identification of the individual blue-dyed lymphatic
channels and blue-colored nodes, we performed radioactivity detec-
tion with a laparoscopic gamma probe (Neoprobe, Johnson and
Johnson, USA). SLNs were extirpated separately. Identification of SLNs
in the medial part of the lateral parametrium (between the cervical
fascia and obliterated umbilical artery) is possible in vivo only by blue
dye because radioactivity is very high near the cervix [20]. In case of
detection of blue node in the parametrium of the patients radio-
activity was measured out of the body. The blue lymphatic channel
from the medial part of lateral parametrium was removed separately
and sent for histopathological evaluation. Having sent the sentinel
nodes from frozen section analysis, we performed a complete
laparoscopic pelvic lymph node dissection. If the frozen section was

Laparoscopic assessment
of SLN
FS

negative

Systematic laparoscopic

lymphadenectomy + “parametrectomy” + vaginal hysterectomy

positive ‘

Radical hysterectomy
Wertheim IlI

Serial section of SN

IHC staging
Standard histol. I
LN examination l
negative ‘

positive ’

Follow up ‘ Adjuvant
_ radiotherapy

SLNM - sentinel lymph node mapping, SLN — sentinel lymph node, LN — lymph node, MIR — magnetic resonance
imaginings, US — ultrasonography, IHC — imunohistochemistry.

Fig. 1. SLNM and less radical surgery.
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positive, laparoscopy was abandoned and we continued with
laparotomy and radical hysterectomy as well as lower paraaortic
lymphadenectomy. If the frozen section was negative, patients were
treated with a simple vaginal hysterectomy. Laparoscopically assisted
vaginal hysterectomy or total laparoscopic hysterectomy would be
other option to vaginal hysterectomy. All patients underwent US of
abdomen and kidneys before they were discharged from the hospital
and 6 weeks after surgery.

Elaboration of the sentinel node (ultramicrostaging) and other
lymph nodes that were removed was done by standard protocol [20].
Nodes larger than 8 mm were divided into two halves, parallel to the
long axis of the node. Both halves were frozen in one block. Nodes less
than 8 mm were frozen in one piece. Nodes were cut at intervals 40 pm
by 4 um section cut and were stained with Harris hematoxylin. After
the frozen section the lymph node slices were fixed in a buffered 4%
formaldehyde, pH 7.2. The tissue was embedded in a paraffin wax by
standard serial sectioning techniques. Each level was stained for
hematoxylin and eosin (HE). Every third slide was immunostained
with an anti-cytokeratin antibody — large spectrum, cytokeratines
mixture CK 5, 6, 8, 17, 19 (Immunotech, France). All other surgically
removed lymph nodes were examined histopathologically using
routine hematoxylin and eosin (HE) staining.

Results

In the protocol there were 3 patients with stage I1A1 (100% with
LVSI), 11 A2 patients (36.4% with LVSI) and 46 IB1 patients (26.1%
with LVSI). Of the 60 cases, 83.3% (50 cases) were of squamous cell
histology and 16.7% (10 cases) adenocarcinoma. The preoperative
diagnosis was established by a loop electrosurgical excision procedure
(LEEP) or cervical conisation in 45 patients (75%) and cervical biopsy
in 15 patients (25%).

We detected SLNs in all of the patients. The detection rate (DR) per
patient was 100% and the specific side detection rate (SSDR) 94.2%.
The average number of sentinel nodes per side was 1.4 (range 1-4).
Positive SLNs were detected in 5 patients (8.3%) Table 1. All node-
positive patients were only with SLN positive. No false negative SLNs
were noted in any of the 60 patients. Three frozen sections were
positive, and in these cases a Wertheim radical hysterectomy with low
paraaortic lymphadenectomy was performed. In cases of negative
frozen sections after SLN identification laparoscopic pelvic lympha-
denectomy was continued. Two false negative frozen section results
were observed. In both cases it was micrometastasis less than 2 mm
that was detected by serial sectioning of the SLNs. The average total
gain of lymphatic nodes was 26.8 (15-56) in the first 25 SLN FS
negative patients. In the second period radicality of lymphadenectomy
in patients with a negative frozen section was reduced (patient
numbers 26 to 60) and the average number of lymphatic nodes was
16.5 (range 5-28). Median follow-up was 47 months (range 12-92).
No serious intraoperative complication was registered (injury of big
vessels, bladder, ureter or bowels). The bladder catheter was removed

Table 1
Characteristics of patients with positive lymph nodes
Patient Age Stage Tumor LVSI  FS-SLN Size of meta Non SLN
(years) diameter in SLN meta
No. 1 48 1A2 6x35 mm Yes 3 negative 1x1.5 mm No
1 xITC (IHC)

No. 2 52 IB1 9x3 mm No 1 positive 1x5 mm No

2 negative
No. 3 50 IB1 10x2.5 mm Yes 2 negative 1x0.5 mm No
No. 4 42 IB1 8x5 mm Yes 1 positive 1x8 mm No

2 negative
No. 5 56 IB1 12 x4 mm no 1 positive  1x10 mm No

1 negative
LVSI — lymphovascular space involvement, ITC — isolated tumor cells, [HC —

immunohistochemical staging, SLN — sentinel lymph node, and FS — frozen section.

in 56 women 24 h after surgery. In one patient it was necessary to
retain the bladder catheter 5 days after laparoscopic lymphadenect-
omy and vaginal hysterectomy because a large residual of urine was
found. No injury of the ureter was noted and no blood transfusion was
administered after less radical surgery. Average length of stay in
hospital was 3 days in patients after less radical surgery. Standard
length of stay after the radical hysterectomy is in our hospital 7 days.
Lymphocysts were diagnosed in 8 patients, but only three of these
patients were symptomatic. From the first 25 patients after con-
servative surgery, 6 (24%) had clinically detectable lymphocysts and 3
(12%) had more than 24 lymph nodes removed. In three (12%)
patients clinical lymphedema was diagnosed in the first year after
treatment. From the next 32 patients only 2 (6.3%) had lymphocysts
(one lymphocyst (3.1%) was symptomatic).

No recurrence was noted in 55 LN-negative patients. Median
follow-up was 47 months (range12-92). From the first part of the
study, persisting symptomatic lymphedema of the legs was limited to
two patients (8%) while the remaining 58 patients were without
significant long-term morbidity. All five patients with positive nodes
were without evidence of disease after the 24-, 42-, 44-, 60- and 74-
month follow-ups; four of these positive-node patients received
adjuvant teleradiotherapy without chemotherapy.

Discussion

Complete resection of the parametria by radical hysterectomy was
considered a standard operative procedure in invasive stage a2 and
Ib1 cervical cancer during the 1970s and 1980s [28-30]. In the 1990s,
the concept of modified radical hysterectomy was accepted [3-5],
which reduced the radicality of resection of the parametria. The
primary aim of this procedure was to reduce long-term morbidity,
which is associated with the radical resection of the parametria,
where potential injury to the innervation of the rectum and bladder
can occur. Extension and utility of the resection of the paracervical
tissue (parametrium) in radical hysterectomies in women with early
stage cervical cancer have been discussed extensively in the literature
over the past 15 years [2-5,9,12-16]. Numerous studies have
confirmed a correlation between size of the tumor or infiltration of
the cervical stroma and positive lymph nodes with involvement of the
parametria [3,4,9,12-16]. When we performed a detailed analysis of
the data, risk of parametrial involvement is lower than 1% in cervical
cancer a2 and Ib1 when the tumor size is less than 20 mm in diameter
and invasion is less than 10 mm and the pelvic lymph nodes are
negative [4,12,15]. When we excluded from this prognostically
favorable group patients with LVSI, the parametrium involvement is
very rare. In this pilot study we do not consider LVSI as an exclusion
criterion for either less radical surgery or fertility sparing surgery,
because intraoperative sentinel lymph nodes evaluation is in our
institution accurate except micrometastases [26-27].

The most important prognostic factor in our opinion is patients
with positive SLNs. We did not register any recurrences in our group of
patients after less radical surgery with negative SLNs, including
patients with LVSIL. Our prospective study, which was the first of its
kind that had evaluated risk of parametrial involvement independent
of the involvement of the SLNs, confirmed the minimal risk of
parametrial involvement in SLN negative patients. When the SLNs are
positive, risk of parametrial involvement is about 28% [25]. Involve-
ment of isolated parametrial SLNs without the incidence of other
pelvic lymph nodes is very rare (about 1%) in early cervical cancer
[4,12,20,25]. In our view, identification of SLNs and blue lymphatic
channels and eventually blue lymph nodes in paracervical tissue
should be a part of less radical surgery in early cervical cancer.
Measuring of radioactivity of blue parametrial lymph nodes has to be
done out of the operation field after extirpation. Identification of SLNs
is an important component of our management and reduces the risk
of less radical surgery. The pivotal element of successful SLN detection
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in early cervical cancer is good timing in the administration of
radiocolloid and blue dye, the right technique with respect to
peritumoral injection of radioactive colloid, experience with the
method and good cooperation with a histopathologist [20,27,28].
When all these conditions are met, we obtain a 95% detection rate of
SLN, with more than 99% sensitivity [20,22].

Morbidity of radical surgery is not only dependent on the
reduction of resecting the parametria but also on good pelvic
lymphadenectomy (more than 25 lymph nodes), even laparoscopic-
related morbidity. Another benefit of SLN detection is a reduction in
radicality of lymphadenectomy in patients with peroperative negative
SLNs [28,30]. In patients who underwent surgery at the end of the
study radicality of lymphadenectomy was reduced in all cases with a
negative frozen section of the SLNs. In these patients there were fewer
lymphocysts and almost no clinical lymphedema of the legs.

Using frozen sections of SLNs is still controversial issue. We
routinely perform FS of SLNs in cervical cancers, where a metastasis
larger than 2 mm was always diagnosed with FS in our group of
more than 300 cervical cancers. Only micrometastases less than
2 mm can be diagnosed as late as during the serial sectioning of
SLNs. There is a question regarding what is considered clinical
significance of micrometastases from removed SLNs. Metastatic
disease was never diagnosed in other pelvic nodes in cases of false
negative FS of SLNs. Furthermore, in this group of patients who
underwent less radical surgery only micrometastases less than 2 mm
were not identified by FS.

Radical hysterectomy type IIl when the frozen section of SLN was
positive is controversial. If we diagnose positive SLN by frozen section,
it is not micrometastatic disease. There is a risk for involvement of
other nodes and risk for parametrial involvement is about 28% [25].
Debulking in these cases has sense by our opinion. In cases when only
SLN is positive and other upper nodes are negative, we used for
adjuvant treatment only small radiation field on the pelvis.

In select early cervical cancer the combination of lymphatic
mapping and SLNI is a procedure that makes it possible to perform
less radical surgeries of the parametria and to reduce the radicality of
pelvic lymphadenectomy in SLN negative patients. This preliminary
study showed that it is feasible and safe to reduce the radicality of
parametrial resection when tumor volume is small, when the patients
are sentinel node negative and when treatment associated with
morbidity is low. Lymphatic mapping and SLNI improved the safety of
less radical surgery in early cervical cancer. However, simple
hysterectomy and simple trachelectomy in SLN negative patients are
still experimental. We need a prospective multiinstitutional observa-
tion study to confirm our pilot work before we can include simple
hysterectomy and simple trachelectomy in oncogynecological stan-
dards. Now MD Anderson Cancer Center Houston, Texas, USA prepares
multicentric study about less radical surgery in early cervical cancer.
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This article reviews the literature on fertility-sparing surgery in early cervical cancer. The article
evaluates selection criteria, preoperative management and the most frequent surgical procedures
used for preservation of fertility in cervical cancer. The article also analyzes oncological, fertility
and pregnancy results. Oncological outcomes are not statistically different among single groups
(vaginal radical trachelectomy, abdominal radical trachelectomy, simple trachelectomy or cone
with or without neoadjuvant chemotherapy). Oncological results after fertility-sparing procedures
in women with tumors smaller than 2 cm are comparable with women with the same risk factors
after radical hysterectomy. Pregnancy following fertility-sparing surgery is associated with a
variety of adverse pregnancy outcomes, especially second-trimester loss and preterm delivery.
Less radical procedures (simple trachelectomy or cone with or without neoadjuvant chemotherapy)
show statistically significant better pregnancy results. The pregnancy rate after abdominal radical
trachelectomy was dramatically lower than in women treated with other types of fertility-sparing
surgery. In the future, it will be necessary to optimize the technique and management of fertility-
sparing surgery in order to attain good oncological results. Pregnancy outcomes should be given
high priority. Fertility-sparing surgery is valuable for women who want to preserve their

reproductive capability.

KEeywoRbps: cervical cancer e fertility-sparing surgery e radical trachelectomy e sentinel lymph node

e simple trachelectomy

It is estimated that 25-40% of cervical cancer
cases diagnosed in developed countries occur in
women of reproductive age [1,2]. For various rea-
sons, many of these women may have postponed
conception because delayed childbearing is a
trend in developed countries. For decades, the
only fertility-sparing surgical option for women
who wished to retain reproductive function
was cervical conization in patients with FIGO
stage [A1 cervical cancer. Radical hysterectomy
with pelvic lymphadenectomy or radiation ther-
apy were the only options for women with cervi-
cal cancer of more than 3-mm invasion (FIGO
stage IA2 and more). Pregnancy was not possible
using either of these therapeutic approaches. In
developed countries, cervical screening has led to
an impressive reduction of incidence and mortal-
ity, resulting in a relative increase of eatly-stage
cancer occurring in young women [1,3]. In the
future, fertility preservation may be of concern
to more and more women with newly diagnosed
cervical cancer.

At the Society of Gynecological Oncologists
(SGO) Annual Meeting in 1994, Daniel Dargent
and his group presented 8 years of experience

with laparoscopic pelvic lymphadenectomy
and vaginal radical trachelectomy (VRT) as a
fertility-sparing therapy for early cervical can-
cer [4]. This presentation led to the question
of whether it is possible to perform less radical
procedures than radical hysterectomy in order
to preserve the uterus without increasing the
risk of recurrence (oncological outcome), and
to afford the opportunity for successful fertil-
ity (fertility outcome) and successful pregnancy
leading to delivery of a healthy infant (preg-
nancy outcome). In a short time, a number of
groups presented studies with laparoscopic lym-
phadenectomy and slightly modified VRT [5-s].
The number of reported cases increased over
the next 15 years, which resulted in the answer-
ing of many questions, but also the raising of
new questions. Currently, VRT is referred to as
Dargent’s operation, despite a number of small
technical modifications being introduced. We
estimate that approximately 1000 VRTs have
been performed, but only papers that have more
than ten cases and that analyzed oncologic and
pregnancy outcome were included in this article.
These criteria were fulfilled by 683 women.
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Box 1. Criteria for performing fertility-

sparing surgery.

Criteria for woman
e Strong fertility desire

e Age that supposes a real chance for pregnancy — reproductive
potential (40-45 years)

e \WWomen are fully informed in order to allow a choice to be made

Criteria for tumor

e Tumor is limited to the cervix (less than 20 mm in the biggest
diameter and less than half of stroma invaded)*

¢ Neuroendocrine small-cell cancer of the cervix is an
exclusion criterion

¢ Negative pelvic lymph nodes

Criterion for center

e \Well elaborated management of fertility-sparing surgery with
quality control

Women with a tumor larger than 2 cm are potential candidates for
neoadjuvant chemotherapy.

An alternative fertility-sparing procedure is abdominal radi-
cal trachelectomy (ART). This approach was first described in
1932 by the Romanian surgeon Eugen Aburel. However, none
of the women he treated with this procedure had a successful
pregnancy. The international group of Ungar, Del Priore and
Smith restored the use of this surgical approach, and they pub-
lished their initial experiences in 1997 [9]. The extent of radical-
ity of ART is the nearest to our oncogynecological representa-
tion of a radical surgical procedure in invasive cervical cancer
that supposes extirpation of paracervical tissues to the extent of
Piver type III (new classification Querle-Morrow C1,2). The
same radicality of paracervical resection was described using
the total laparoscopic approach [10-12] or robotically [13,14]. To
date, approximately 250 ARTs have been performed, but only
papers that have more than ten cases and analyzed oncological
and pregnancy outcome were included in this article. These
criteria were met by 207 women for oncological outcome and
221 women for pregnancy outcome.

New trends in fertility-sparing surgery have led to less radi-
cal approaches. ‘Simple trachelectomy’, as described by Rob in
2007 [15], or ‘chemo-conization’ by Landoni in 2007 [16], are two
less radical approaches. Less radical surgery is divided into two
steps. The first step involves laparoscopic pelvic lymphadenec-
tomy with or without sentinel lymph node mapping (SLNM).
The second step concerns conization or simple trachelectomy,
which is performed when the sentinel lymph nodes (SLNs), and
other pelvic nodes are negative. These procedures (conization
and simple trachelectomy) significantly reduce the radicality of
paracervical resection in node-negative patients [15.16].

Another fertility-sparing approach that attempts to reduce radi-
cality and retain the childbearing potential in women with bulky
cervical cancer is neoadjuvant chemotherapy (NAC). All NAC
protocols use chemotherapy with cisplatin [7-19].

This article is a review of our knowledge of fertility-sparing
procedures in cervical cancer patients. The review discusses selec-
tion criteria, presents an analysis of oncological and pregnancy

results, examines current surgical approaches and evaluates
present perspectives.

Patient selection & preoperative (work-up) assessment
Careful patient selection is important for the desired onco-
logical and pregnancy outcome. Box 1 summarizes criteria for
potential candidates for fertility-sparing surgery.

Precise management of fertility-sparing surgery must include
not only a good selection of women with a strong desire to pre-
serve fertility, but also complete information about preoperative
examinations, surgery, specific late complications and in par-
ticular the risk of premature delivery. The patients must know
that these procedures are not the standard of care, but are avail-
able to a few select motivated individuals. The women must be
informed that, in 10—15% of the cases, more extensive endocer-
vical disease or positive pelvic lymph nodes are found. In such
cases, the fertility-sparing surgery must be abandoned and
replaced by chemoradiation or radical hysterectomy. Informed
consent must include information about the risk of infertility
and second-trimester abortion and premature delivery [15.20-22].

Tumor characteristics

Appropriate candidates for fertility-sparing surgery are patients
with tumors smaller than 2 cm in diameter (FIGO stage 1A1
with lymphovascular space invasion [LVSI], IA2 and IB1). In IB1
tumors larger than 2 cm, there is a higher risk of extrauterine spread
and, statistically, the risk of recurrence is significantly higher [23].
Tasees 1 & 2 show that this criterion (i.e., tumors <2 cm in size) is the
same for VRT (recurrences in 2.9% oversus recurrences in 20.8%
in tumors >2 cm) and ART (1.6% of recurrences vs 18.2%). In
most centers, 30-70% of patients underwent conization, which
allows the exact measurement of tumor size histopathologically.
A second careful pathological review of the previous biopsies by
an expert gynecopathologist is strongly recommended.

A second histopathological examination is important for deter-
mination of histopathological type, depth of invasion, pattern
of invasion and LVSI. Many centers examine LVSI separately
as two components: lymphatic vessel invasion (LVI) and blood
vessel invasion (BVI). LVSI is detected more often in early-stage
cervical cancers, and it increases the risk of positive lymph nodes.
BVI, which is more frequent in adenosquamous and neuroen-
docrine cancers increases the risk for hematogenous metastases.
Small-cell neuroendocrine carcinoma is not suitable for fertility-
sparing surgery because the prognosis is poorest in comparison
with other types [23-25]. When these risk factors (i.e., adenosq-
uamous type, LVSI, LVI, BVI, pattern of invasion and depth of
invasion) are reviewed separately, they do not provide sufficient
sensitivity in predicting tumor behavior 77 vivo and, therefore,
their use is debatable 25]. Although most oncologists consider
these findings possible risk factors for recurrence, the majority do
not use them as exclusion criteria for fertility-preserving surgery.
LVSI was present in 30% of the ART and 30.1% of the VRT
(Tasies 1 & 2). Women must be informed of these risk factors,
as well as of the risk of malignant extrauterine spread and the
increased risk of recurrence.
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Table 2. Abdominal radical trachelectomy: characteristics and oncological outcome.

Location NY, USA Medelin MA, USA  Tokyo, Prague, Budapest, Seoul, Korea
Japan Czech Hungary/
Republic London, UK/
NY, USA
Period 2005-2008 2002-2008 1999-2007 2002-2008 2001-2008 1997-2002 2004-2009
Planned ART 22 15 10 71 24 33 32 207
Fertility spared 15 14 10 61 17° 30 27 174 (84 %)
N1 (%) 6/22 (27) 1/15(6.7)  0/10 (0) 15/71 (21.1) 4/24(16.7)  2/33(6.1) 4/32 (12.5)  32/207 (15.5)
LVSI (%) 9/22 (41) 5/15 (33) NA 31/71 (43.7) 2/24(7) 8/33 (24.2) 4/32 (12.5)  59/197 (29.9)¢
Average age 33 30 31.7 33 324 30.5 29 32
(range/years) (23-43) (25-38) (25-38) (26-44) (23-37) (23-37) (22-37) (22-44)
Nulliparous 20/22 (91) NA 9/10 (90) NA 21/24 (87.5) NA 20/27 (74.1) 70/83 (84.3)8
women (%)
Histology
® SCC (%) 9 (41) 11 (73.3) 3 (30) 58 (95.1)* 14 (58) 26 (86.7)* 20 (74.1) 141 (74.6)
* AC (%) 13 (59) 4(26.7) 7 (70) 2 (3.3)* 10 (42) 1(3.3)* 6 (22.2) 43 (22.8)
e Other (%) 0 0 0 1(1.6)* 0 3 (10)* 1(3.7) 5(2.6)
Size
e <2cm/ NA 0/14 0/10 1/48 114 0/21 0/19 2/126 (1.6%)
recurrence
e >2cm/ NA 0 0 5/13 0/3 0/9 1/8 6/33 (18.2%)
recurrence
Recurrences 0/15 0/14 0/10 6/61 117 0/30 1/27 8/174 (4.6 %)
Death 0 0 0 NA NA 0 1 NA

Three of these were performed completely laparoscopically.
*Only patients after ART.
S0Only numbers that are available.

AC: Adenocarcinoma; ART: Abdominal radical trachelectomy; LVSI: Lymphovascular space involvement; N1: Positive lymph nodes; NA: Not applicable;

SCC: Squamous cell cancer.

Imagining modalities to determine tumor burden

Colposcopy is the standard examination in clinically detected
tumors before fertility-sparing surgery and is important in
assessing the exocervical diameter and in excluding spread to
the vagina (6,15,20]. Tumor volumetry by MRI is an important
preoperative diagnostic method for determining exact tumor
size, amount of cervical stroma infiltration and amount of
healthy stroma (determination of tumor growth in anteropos-
terior, craniocaudal and transverse directions) or for accurately
determining residual disease after conization [20,26-28]. Since it
is necessary to have a l-cm free margin, several authors have
suggested that infiltration of less than half of the cervical stroma
is the limit for safe trachelectomy [8.15.29]. Regardless of type
of trachelectomy, at least 1 cm of healthy stroma should be
saved, because this increases the chance of successful pregnancy.
Imaging techniques (e.g., computed tomography [CT], MRI
and PET-CT) are insufficient to detect pelvic and parametrial
lymph node metastases [27.30]. In patients with early cervical
cancer, small lymph node metastases are more common and are
not detectable by current imaging techniques. A new generation

of PET-CT and MRI techniques that use ultra-small iron par-
ticles seem to be feasible for preoperative evaluation of lymph
nodes [31,32].

Intraoperative assessment: sentinel lymph node
mapping & endocervical involvement

The majority of centers try to perform intraoperative detec-
tion of extrauterine spread (involvement of pelvic and paraaortal
lymph nodes) because it is very important for safe and feasible
fertility-sparing procedures.

Sentinel lymph node mapping

Since squamous cell cancer (e.g., adenocarcinoma) metastasizes pri-
marily to lymph nodes, hematogenous spread is late. Currently, the
SLNM procedure is being incorporated in fertility-sparing surgery
management in many centers. The SLN is the first lymph node that
receives direct drainage from the primary tumor and is useful in
detecting lymph nodes with the highest metastatic risk. A number
of studies have confirmed that SLNM is feasible and highly accurate
in predicting the status of regional lymph nodes in eatly cervical
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Table 3. Vaginal radical trachelectomy: pregnancy outcome.

Pahisha and 13 3(23%) 3 0
Alonso

Chen et al. 16 5 (31%) 5 0
Hertel etal. 100 18 (18%) 18 3
Schlaerth 10 4 (40%) 4 0
and Spirtos

Burnett 18 3(17%) 3 0
Sonoda et al. 36 11 (31%) 1 3
Plante 115 51 (44%) 90 23
Dargent and 95 33 (35%) 56 14
Milliken

Shepherd 138 NA 88 22
Covens et al. 80 18 (23%) 22 3
Total 621 146* 300

Surrogate live birth.

*Missed numbers from Shepherd group of patients.
STwins.

NA: Not applicable.

cancer tumors with a diameter smaller than 2 cm [33-35]. SLNs are
currently detected by the application of two techniques: blue dye and
radioactive tracer mTc. Good timing of blue dye injection allows
the identification of SLNs, and also identifies and removes blue
afferent lymphatic channels or nodes from the parametrium. These
specimens are then sent separately to the histology laboratory for
analysis. Detection of SLNs increases the procedure’s safety since it
allows us to perform frozen-section (FS) analysis of SLNs and precise
histopathological elaboration of the most high-risk lymph nodes.

Intraoperative endocervical assessment

Perioperative evaluation of endocervical involvement is routinely
performed in many centers. The indication and methods of FS
diagnosis of SLNs were discussed in detail in a paper from the
Quebec Center (Canada) [36]. FS examination of a cross section
of the superior portion of the separated cervix is conducted to
evaluate the tumor-free status of the endocervical resection mar-
gin. There is no consensus as to how many millimeters of free
endocervical margin is safe, although the majority of centers rec-
ommend more than 5 mm [15,20,37-41]. Perioperative FS assessment
is not without its difficulties, especially in adenocarcinoma [36].
Thus, some centers do not routinely perform FS and instead take
exact measurement of free endocervical margins wait for definitive
histopathological evaluation [15.42].

Sentinel lymph nodes: histopathological procedures
The TNM staging book (International Union Against Cancer
[UICC], 6th edition), divides tumor deposits in SLNs into three

categories: macrometastasis (diameter >2 mm), micrometastasis

68 (22.7%) 29 (9.7%)

0 0 0 1 2 (39]
2 0 1 e 1 (40]
0 12 3 (42]
2 0 1 1 NA [67]
1 0 0 2 NA [66]
0 0 0 4 4 (38]
3 4 o8 51 NA (20]
8 5 29 NA (41]
12 10 35+ 2° 7 (64]
1 BY 3 12 NA (71]

186+2" (62%) 17 (5.7%)

(diameter >0.2 mm but not >2 mm) and isolated tumor cells (ITCs;
diameter <0.2 mm). The presence of macrometastatic or micrometa-
static disease in SLNGs is described as positivity in the N category of
the TNM staging system. On the other hand, the clinical signifi-
cance of ITCs is still unknown, and SLN containing ITCs is recom-
mended to be interpreted as tumor free (NO). SLNs are traditionally
evaluated postoperatively in hematoxylin—eosin (H&E) sections.
The pathologic assessment of SLN should be primarily aimed at
identification of macrometastatic and micrometastatic tumor depos-
its because the detection of ITC:s is still a question of experimental
studies. Macrometastases are usually easily detected by routine his-
topathological evaluation, and serial sectioning is used to increase
the sensitivity for the eventual detection of micrometastases and
ITCs. However, there is no standard protocol today on pathologic
assessment of SLN and the interval of sections varies widely. The
identification of most micrometastases requires serial sectioning of
the whole SLN at thicknesses of 200-250 pm [43]. Minimal require-
ments defined by cutting levels between 0.5 [44] and 1.0 mm [45] were
established in axillary SLN of breast cancer patients to avoid exces-
sive laboratory workload. Immunohistochemistry (pan-cytokeratin
staining) increases the sensitivity of identification of tumor deposits
in SLN, but this sensitivity mostly falls into the category of ITCs
because macrometastases and micrometastases are usually found in
H&E sections [46.47]. Therefore, the use of immunohistochemistry is
questionable and, if it is applied, it is often restricted to cases that are
difficult to interpret from H&E staining or to experimental studies.

The intraoperative assessment of SLN potentially modifies
the surgical procedure and the subsequent treatment scheme.
ESs are used in this indication. Despite the obvious benefits of
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ES for the patient (especially reduction of extent and number
of operations), this technique has some serious limitations. The
intraoperative serial cutting of the entire SLN is not applicable
because of the prolongation of operating time, technical limi-
tations of processing of frozen material and loss of tissue for
postoperative evaluation. Usually, small SLNs are processed in
one piece, whereas larger ones are bisected. The number of lev-
els taken from each tissue block is not standardized, and varies
between departments. This algorithm of tissue sectioning in FS,
therefore, enables one to primarily reveal macrometastatic tumor
deposits. However, it leads to reduced sensitivity in detecting
micrometastases and results in false negatives [48,49].

Postoperative care: follow-up

Early postoperative care differs among centers and it is dependent
on the surgical procedure, especially trachelectomy. Perioperative
morbidity and early postoperative morbidity of fertility-sparing
surgery are less than, or similar to, abdominal radical hysterec-
tomy or laparoscopic radical hysterectomy, with an incidence of
5-14% [50-s2]. In contrast to perioperative and early postopera-
tive morbidity, late morbidity and quality of life (QoL) after
fertility-sparing surgery in cervical cancer have only been evalu-
ated in a few papers. Some late complications (deep dyspareu-
nia, excessive vaginal discharge and upper thigh paresthesia)
are more often reported in the trachelectomy group than in the
control group after radical hysterectomy [s3]. Specific problems,
such as dysmenorrhea, cervical stenosis (external os or isthmic
stenosis), irregular menstruation, recurrent candidiasis and cervi-
cal cerclage suture problems cohere with retained uterus. These
complications are mentioned in 10-20% of patients [20,53], and
correspond with subsequent infertility. These complications are
related to surgical technique [28.54-56].

Table 4. Comparison of abdominal and vaginal

radical trachelectomies.

Planned (%) 683 207

Protocols of follow-up vary only slightly among centers. Some
centers prefer the use of contraceptive pills for the first 6 months
of follow-up [22]. During the first 2 years, the follow-up inter-
val is usually between 3 and 4 months, which then increases
to 6 months. Basic follow-up examination includes colposcopy
and Pap smear. Cervical stenosis can limit the quality of the Pap
smear from the endocervical canal and it is necessary to consider
the option of dilatation. Following trachelectomy, the Pap smear
should be performed by an expert because clumps of endocervi-
cal and endometrial cells are present [57.58]. Many centers use
human papillomavirus high-risk (HPVHR) testing to increase the
safety of cytology [28.42,58]. In some centers, gynecological clinical
examination is completed by ultrasonography and MRI every
6-12 months [22,28]. Nowadays, PET-CT is not used in follow-up.

The patients must be informed of follow-up and timing of preg-
nancy. Some centers do not consider it necessary to have any interval
between surgery and pregnancy [8,28], whereas others recommend an
interval of 612 months [6,7.23,52]. A 2-year interval between surgery
and pregnancy has been recommended, but this extreme has no
rationale [59]. The infertility rate in women who have had fertility-
sparing surgery is higher than in the same age cohort in the normal
population. The cause of infertility is attributed to cervical factors
(stenosis of cervical canal and reduced mucus production). Noyes
et al. summarize questions of infertility in a recent clinical commen-
tary [56]. Differences in infertility exist among different procedures,
with the highest proportion of infertility coming from techniques
with more radical resection of parametrial tissue. The subsequent
pregnancy is considered to be a high-risk pregnancy with numer-
ous precautions which differ among centers [20-23,28]. The rate of
first-trimester loss is similar to the normal population, whereas the
risk of second-trimester abortion doubles compared with the nor-
mal population [28,29,60-63]. Preterm delivery is an important issue
following fertility-sparing surgery. Shortness
of the cervix causes a reduction of cervical
mucus. This reduction of mucus can result
in ascending infection, which may cause pre-
mature rupture of the membrane followed
by premature delivery. Ascending infection
NS is the determining factor in premature deliv-

Fertilities spared (%)
NT (%)

LVSI (%)

Age (range) (years)
Nuliparous women

Histology

* SCC (%)
* AC (%)

e Other (%)

Recurrences
e <2cm (%)
®>2 cm (%)

Recurrences (%)

AC: Adenocarcinoma; ART: Abdominal radical trachelectomy; LVSI: Lymphovascular space involvement;

618/683 (90.5)
29/648 (4.5)
184/611 (30.1)
31 (20-44)
320/395 (81%)

412 (63)
224 (34.3)
18 (2.7)

12/409 (2.9)
11/53 (20.8)

29/618 (4.7%)

174/207 (84.1)
32/207 (15.5)
59/197 (29.9)
31 (22-44)
70/83 (84.3%)

141 (74.6)
43 (22.8)
5(2.6)

2/126 (1.6)
6/33 (18.2)

8/174 (4.6%)

ery and plays a more important role than

0.001 lack of mechanical support. Some authors
NS recommend prophylactic antibiotic therapy
NS (vaginally and systematically) in the 16th,
NS 20th and 24th week of pregnancy to pre-
vent ascending infection, and recommend to
0.0041 abandon intercourse between the 16th and
0.0037 30th week of pregnancy [1s].
NS
Vaginal radical trachelectomy
NS ‘Dargent operation’
NS Vaginal radical trachelectomy was devel-
NS oped by Daniel Dargent in the late 1980s

N1: Positive lymph node; NS: Not significant; SCC: Squamous cell cancer; VRT: Vaginal radical

trachelectomy.

as a modification of the Schauta—Stockel
method of radical vaginal hysterectomy.
Growing progress in laparoscopic surgery
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Table 5. Abdominal radical trachelectomy: preghancy outcome.

Abu Rustum 15 2 (13.3) 2 1

et al.

Pajeraetal. 14 3(21.4) 3 0

Duska etal. 10 2 (20) 4 1

Nishio etal. 57 4(7) 4 0
Cibulaetal. 177 6(35.3) 6 1
Ungaretal. 81 13 (16) 13 4

Kim et al. 27* 3(11.1) 3 2

Total 221 33(14.9) 35 7 (20.0%)

"Three of these were performed completely laparoscopically.
*All performed laparoscopically.

enables us to perform laparoscopic pelvic lymphadenectomy and
eventually paracervical lymph node dissection, with or without
SLN identification. The extent of laparoscopic surgery varies from
school to school. The second phase of the procedure (vaginal phase)
requires experience in vaginal surgery. The vaginal phase starts with
resection of the vaginal cuff and opening of the paravesical and
pararectal spaces. Vaginally identifying and mobilizing the ureter
is difficult, but is necessary for the safe resection of the parametria
[5-7]. Some centers use ureteral catheterization before surgery in
order to more easily identify and palpate the ureter [37]. Radicality
of the resection of the parametria is limited by the goal of preserving
the uterine artery and only ligating the vaginal branch of this artery.
The cervix should be transacted approximately 1 cm above the
endocervical tumor margin and a maximum of 1 cm caudally from
the internal os. Most centers perform prophylactic cerclage with a
nonresorbable stitch, and suture the vaginal mucosa to the residual
exocervical stroma. Finally, the vaginal mucosa is reapproximated
to the new exocervix using interrupted sutures.

Characteristics & oncological outcome

Published oncologic results on VRT are summarized in Tase 1. In
total, 683 women were included in the analysis and 90.5% of those
women for whom VRT was planned had their fertility preserved.
Positivity of lymph nodes was near to 4.5% of these cases. These
findings provide evidence regarding good selection of suitable
patients for VRT. When positive pelvic or parametrial nodes are
diagnosed perioperatively, either the VRT should be aborted and
the patient should undergo chemoradiotherapy instead [41,63.64] or
surgery should be radicalized [15]. In clinical practice the number of
micrometastases (<2 mm) or ITCs, that were not diagnosed by FS
increased because of better histopathological elaboration of SLNs.
Today, the management of these patients is extensively discussed.
Lyon’s group published a report of three women with micrometas-
tases in SLN who refused the recommended adjuvant radiotherapy
and no recurrence was diagnosed [41]. Another four women with

0 0 0 0 1 [52]
0 1 0 2 0 (68]
0 0 1 1 1 [69]
0 2 0 2 0 (73]
0 2 0 3 0 [70]
0 0 1 5 3 (72]
0 0 1 0 0 (10]
0 5 (14.3%) 3(8.6%) 13 5(14.3%)
(37.1%)

micrometastasis in lymph nodes underwent chemotherapy, which
allows the possibility of future pregnancy. All four of these women
were without evidence of disease [42]. The second cause of fertility
loss was the clearance of normal cervical tissue beyond the tumor. If
perioperative FS or permanent section confirms tumor involvement,
resection margin usually leads to some form of immediate radical
surgery. The question of how much endocervical margin suffices as
adequate therapy is still under debate; however, 5 mm is considered
the minimum margin [15,20,36,65]. The recommendation of some
centers is that 1 cm of healthy tissue remains [22,66,67].

In 11.5% of cases, VRT was performed in tumors larger than
2 cm. A comparison of recurrences in tumors less than 2 cm (409
women; 12 recurrences = 2.9%) with recurrences in tumors larger
than 2 cm (53 women; 11 recurrences = 20.8%) shows that VRT
is a risky procedure for tumors larger than 2 cm. In women who
received VRT, the recurrence percentage was only 4.7% and the
mortality was 3.0%. These results are comparable with women
with the same risk factors after radical hysterectomy. It was not
possible to analyze data in patients in whom fertility was not
spared (9.5%), and VRT was aborted because the majority of
centers did not mention the oncological outcome of these patients.

Pregnancy outcome

Taee 2 summarizes the pregnancy outcomes following VRT in
621 women. A strong desire to preserve fertility is a strict pre-
condition for fertility-preserving surgery in all centers and, there-
fore, objective criteria of pregnancy outcome are the number of
pregnant women and the number of deliveries. Pregnancy in
30% of the women after VRT can be regarded as very good,
especially considering that the average age of the women was
31 years [20,61,65]. It is feasible that actualization of the results
would improve the pregnancy results. From 300 pregnancies,
there were 186 deliveries (62%) and 190 babies. There were 68
(22.7%) first-trimester losses (spontaneous abortions, therapeutic
abortions and extrauterine pregnancies), which is similar to that
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Table 6. Less radical simple trachelectomy/cone:

characteristics and oncological outcome.

Period 1999-2006
Planned ST 40

Fertility spared (%) 32 (80%)

N1 (%) 6/40 (15%)
Average age (range/years) 28.3 (24-35)

Nulliparous women

25/40 (62.5%)

(%)

Histology

® SCC (%) 32 (80)

* AC (%) 7(17.5)

e Other (%) 1(2.5)
Stage

e A1 + LVSI (%) 3 (7.5)

° IA2 (%) 10 (25)

* BT (%) 27 (67.5)
LVSI (%) 17/40 (42.5)
Recurrences (%) 1/32 (3.1)
Death 0

AC: Adenocarcinoma; LVSI: Lymphovascular space invasion; SCC: Squamous cell
cancer; ST: Simple trachelectomy/cone.

of the normal population of the same age group. Second-trimester
loss was twice as high compared with the normal population
(9.7% or 29 cases). The cause of second-trimester loss is the same
as in premature delivery (i.e., ascending infection and premature
rupture of membranes [PROMs] as a result of shortening of the
cervix and lack of mucus [20,22,37,61,64,65].

Abdominal radical trachelectomy

Abdominal radical trachelectomy is a modification of laparo-
tomic abdominal radical hysterectomy and does not need any
special surgical training or instruments and, for this reason, this
approach is preferred in some centers. Pelvic lymphadenectomy,
with or without SLN identification, is the first step in this proce-
dure [52.54,59.68-73]. Radicality of cervical and parametrial extir-
pation should be determined on an individual basis as in radical
hysterectomy type B, or type C with or without nerve-sparing
surgery. ‘Classical” ART provides standard radical resection of
the parametria with complete resection of the uterine vessels at
their origin. Modifications of ART with preservation of the uter-
ine artery have been described elsewhere. Briefly, modified ART
involves skeletization of the uterine artery and ligation of the
descending branch, followed by tubal reanastomosis of the uterine
artery [74]. Suture of the uterus and vagina together, and forma-
tion of the neocervix, including catheterization of the neocervix,
vary in different clinics. Some authors prefer permanent cervical
cerclage [52.69.73], whereas others perform cervical cerclage during
pregnancy [68]. However, several authors question the importance
of prophylactic cerclage and catheterization of the neocervix and,
consequently, do not perform these procedures [54,59].

Published oncologic results on ART are summarized in Taste 3.
ART was planned in 207 women and fertility was spared in
174 (84%). Positive lymph nodes were detected in 15.5% of the
women and LVSI in 30%. Average age was 31.6 years and 84% of
the women were nulliparous. In 20.8% of the women, ART was
performed in tumors larger than 2 cm. The oncological outcome
was very good, with only eight recurrences (4.6%) published.
Some papers subdivided the tumors into two groups: tumors less
than 2 cm and those larger than 2 cm. Recurrences differed in
these groups (126 women: two recurrences = 1.6% in the tumor
<2-cm group vs 33 women: six recurrences = 18.2% in the tumor
>2-cm group). Thus, it seems that ART, similar to VRT, is a
hazardous procedure in node-negative women with tumors larger
than 2 cm in the sense that the oncological results are no better.

Tasee 4 presents a comparison between ART and VRT. There
were more women with positive lymph nodes and more squamous
cell cancers in the ART group. Differences in oncological results
between ART and VRT (recurrence of tumors <2 cm or >2 cm)
were not statistically significant.

Tase 5 summarizes the pregnancy outcomes following ART in
221 women. In total, 30 laparoscopic ART and 191 ART were
included in the analysis. In addition, updated results from Ungar,
Smith and Del Priore were included [72]. Of 221 women in whom
fertility was preserved there were 35 pregnancies in 33 women
(14.9%). However, all centers included only those women with
a strong desire to preserve fertility. Percentage of nulliparous
women (84%) and average age (31.6 years) in the ART group are
comparable with other fertility-sparing groups. From this point
of view, the number of pregnant women was dramatically lower
than in other types of fertility-sparing surgery.

Simple trachelectomy or large cone biopsy

(less radical)

The extension of the parametrectomy differs in various fertility-
sparing procedures. The fundamental question is: how many
women after radical trachelectomy with a tumor less than or
equal to 2 cm in largest dimension and with negative SLNs
and pelvic nodes had positive findings in the parametrium?
Retrospective studies of parametrial involvement in small
tumors with infiltration of less than 10 mm or less than half
of the stroma, and which had not spread to the pelvic lymph
nodes, support the use of less radical surgery without resection
of paracervical tissue [75-79]. The minimal risk of parametrial
involvement in cases of negative SLNs was confirmed by the first
prospective study [80]. Good timing of injection of Tc radiocol-
loid and blue dye allow the monitoring of blue lymphatic chan-
nels, which usually go through the parametrium without any
interruption into the regional SLN. SLNs are identified very
rarely (3-5%) in the medial part of the lateral parametrium.
A less radical fertility-sparing surgery protocol was first pub-
lished by Rob [15]. Only women with tumors smaller than 2 cm,
infiltration less than half of cervical stroma and with negative
SLNs on FSs were included into the protocol. The first step of
this procedure is laparoscopic SLN identification and FSs of
SLNs, extirpation of parametrial blue channels and, eventually,
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extirpation of blue lymph nodes in the medial part of the lateral
parametrium. Pelvic lymphadenectomy is applied in FS-negative
sentinel nodes. If the FSs were found to be positive, laparos-
copy was terminated and laparotomic radical hysterectomy with
low para-aortic lymphadenectomy was performed. If nodes are
negative, the remaining stages of the procedure are performed
in 7-day intervals: reconization (stage IA1 with LVSI and stage
IA2 tumors) or simple trachelectomy (stage IBI tumors <2 cm).
The pioneers of this operation chose not to place cerclage or
intracervical catheters. Two-step management facilitated by
ultramicrostaging of SLNs increases the safety of conservative
‘simple trachelectomy’ procedures [15,28].

Published oncologic results of the less radical treatment simple
trachelectomy are summarized in Tase 6. Simple trachelectomy was
performed on 40 women and fertility was spared in 32 (80%).
Positive lymph nodes were detected in six patients (15.0%), LVSI
was detected in 42.5%, and all tumors were less than 2 cm. The
average age of these women was 28.3 years and 62.5% of the women
were nulliparous. These risks are similar to those with VRT. The
oncological outcome was very good. One recurrence was diagnosed
in the isthmic part, but the women are still alive without evidence

of disease more than 5 years after treatment. Of the 32 woman
with spared fertility, 17 (53.1%) became pregnant. A total of 23
pregnancies were noted: five pregnancies had first-trimester loss
(three women), three had second-trimester loss and 12 had deliv-
eries (52.2%). In addition, there were three ongoing pregnancies.
Prophylactic cerclage was not performed in any of the women. The
oncological and pregnancy results of large cone or simple vaginal
trachelectomy combined with laparoscopic pelvic lymphadenectomy
will be verified in an international multicentric study.

Another less radical approach for preserving fertility is ‘chemo-
conization’, which was first described by Landoni [16]. The first
step in this approach was laparoscopic pelvic lymphadenectomy
and, in cases of negative nodes and tumors less than 2 cm, ‘deep’
laser conization was performed. When negative prognostic
factors were present (LVSI, free margin <3 mm or deep stro-
mal infiltration >10 mm), adjuvant chemotherapy (paclitaxel
175 mg/m?, ifosfamide 5 g/m? plus cisplatin 75 mg/m? [TIP]
or paclitaxel 175 mg/m?, epirubicine 80 mg/m? plus cisplatin
75 mg/m? [TEP] regimen) was performed (Tase7). Three cycles
of NAC were administered to patients with node-negative tumors
between 2 and 3 cm. Deep-laser conization was performed after

Table 7. Neoadjuvant chemotherapy and fertility sparing surgery: characteristic and oncological outcome.

Year 2007/2008 2006 2008
Period 2005-2007 2004-2005 1995-2007
Chemotherapy IP: cisplatin 75 mg/m?* TIP: paclitaxel 175 mg/m?* TIP: paclitaxel 175 mg/m?*

ifosfamid 2 g/m? every 10 days cisplatin 75 mg/m?* cisplatin 75 mg/m*

or ifosfamide 5 g/m? ifosfamide 5g/m?

AP: cisplatin 75 mg/m?* or or

doxorubicin 35 mg/m? TEP: paclitaxel 175 mg/m?* TEP: paclitaxel 175 mg/m?*

every 10 days cisplatin 75 mg/m? cisplatin 75 mg/m*

epirubicin 80 mg/m? epirubicin 80 mg/m?
every 21 days every 21 days

Planned surgery 9 3 21 33
Fertility spared 7 3 16 26 (78.8%)
N1 (%) 0/9 (0) 0/3(0) 2/21(9.5) 2/33(3)
Average age 29.3 (24-33) 32.3 (26-36) 30 (17-39) 30.5 (17-39)
(years) (range)
Nulliparous 8/9 (89) 2/3 (67) NA 10/12*(83.3)
women (%)
Histology
® SCC (%) 7 (78) 3(100) 9 (43) 19 (57.6)
* AC (%) 2 (22) 0 12 (57) 14 (42.4)
e Others 0 0 0 0
Size
e <2 cm (%) 0 0 9 (43) 9 (27.3)
°>2 cm (%) 9 (100) 3(100) 12 (57) 24 (72.7)
LVSI 9/9 (100) NA 1/21 (5%) NA
Recurrences /77 0/3 0/16 26/1 (3.8%)

fUnpublished case.
*Only numbers that are available.

AC: Adenocarcinoma; LVSI: Lymphovascular space invasion; N1: Positive lymph node; SCC: Squamous cell cancer.
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Table 8. Neoadjuvant chemotherapy and fertility-sparing surgery: pregnancy outcome.

Robova/Rob et al. 7 5(71.4) 5 0
Plante et al. 3 2 (66.7) 3 0
Maneo et al. 16 6 (37.5) 10 1
Total 26 13 (50) 18 1

chemotherapy. Of 11 women (eight stage IB1 and three stage
IA2), the mean age was 32 years and ten were nulliparous. Of
these 11 women, three patients received NAC and one patient
received adjuvant chemotherapy. No recurrence (7-29 months)
was observed in this group, and three babies were delivered.

Neoadjuvant chemotherapy & fertility-sparing surgery

Some centers use NAC in bulky cervical cancer, with the aim of
downstaging the disease before radical hysterectomy [81.82]. One of
the limitations of fertility-preserving surgery is deep stromal inva-
sion and tumors larger than 2 cm. The idea underlying NAC is to
reduce the size of the cervical tumor in order to preserve fertility.
Currently, three papers with three approaches have been published
on NAC before fertility-sparing surgery. The characteristics and
oncological outcome are summarized in Tase 7. The pioneering
work on NAC and fertility-sparing surgery was presented by the
Maneo group at the International Gynecologic Cancer Society
(IGCS) meeting in 2004. In 2008, the group published updated
results [19]. A total of 21 women with tumors 10-30 mm were
included. Fertility was preserved in 16 of these women,. The
chemotherapy consisted of three courses of TIP or TEP every third
week (Table 7). After three courses of chemotherapy, all 16 patients
underwent cold-knife cervical conization and complete pelvic
lymphadenectomy. Cervical specimens were evaluated by ES. In

Table 9. Statistics: pregnancy outcome.

0 1 0 3 1 (18,28]
0 0 1 2 NA (17]
0 2 0 7 NA (19]
0 3 1 12 NA

the case of massive neoplastic persistence a radical hysterectomy
was performed. No patients progressed on chemotherapy and no
recurrence was observed; however, three women had a precancerous
lesion at follow-up. Fertility results are given in Taste8.

In a case report, Plante reported on three women with NAC [17].
Only tumors between 3 and 4 cm were included, and chemo-
therapy was the same as in the Maneo study. Surgery consisted
of laparoscopic SLNM, pelvic lymphadenectomy and VRT.
Complete histopathological remission was achieved in all cases.
In August 2009, all three patients were without evidence of dis-
ease. Furthermore, one patient delivered one baby and one patient
delivered two (TasLe 8).

The third approach is the Prague LAP-III protocol with high-
dose-density chemotherapy [18.28]. Only tumors that were larger
than 2 cm, but that had not infiltrated more than two-thirds of
the stroma in the MRI volumetry, were included. A total of three
cycles of high-dose-density NAC were used (Taee7). Fertility was
preserved in seven out of nine women. Complete remission or
minimal residuum of less than 2 mm was diagnosed in seven
women. One recurrence in the ovary was diagnosed 6 weeks after
spontaneous delivery. This woman died of hematogenous dis-
semination of the tumor [Ros, usrusLisuep pata]. It is the first known
recurrence and death after NAC and fertility-preserving surgery.
Fertility results are given in Tasie8.

Pregnant women  VRT 483 146 (30.2)
ART 221 33(14.9)
ST 32 17 (53.1)
NAC 26 13 (50.0)

Pregnancies VRT 621 300 (48.3)
ART 221 35(15.8)
ST 32 23(71.9)
NAC 26 18 (69.2)

Deliveries VRT 621 186 (30.0)
ART 221 21(9.5)
ST 32 12 (37.5)
NAC 26 16 (61.5)

Ref Ref Ref 32.6 p < 0.0001
0.4 0.3-0.7 <0.0001

2.6 1.3-54 0.010

2.3 1.0-5.1 0.049

Ref Ref Ref 81.0 p < 0.0001
0.2 0.1-0.3 <0.0001

2.5 1.3-5.0 0.011

2.5 1.0-5.0 0.045

Ref Ref Ref 47.9 p < 0.0001
0.2 0.2-0.4 <0.0001

1.4 0.7-3.3 0.430

3.3 1.6-10 0.002

ART: Abdominal radical trachelectomy; NAC: Neoadjuvant chemotherapy; Ref: Referral; ST: Simple trachelectomy or cone; VRT: Vaginal radical trachelectomy.
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Figure 1. Disruption of innervation of the uterus and
paracervix during radical trachelectomy C1 and C2.

Comparison between fertility & delivery in
fertility-sparing procedures

Tasie 9 summarizes pregnancy results after VRT, ART, simple
trachelectomy and NAC. VRT with laparoscopic pelvic lymph-
adenectomy was used as a standard in fertility-preserving pro-
cedures. We evaluated the number of pregnant women, number
of pregnancies and number of deliveries in women in whom
fertility was spared. When all three methods are compared, the
pregnancy results are statistically significant in all parameters
studied. Both less radical procedures (simple trachelectomy or
cone biopsy with or without NAC) produced significantly bet-
ter results. The different pregnancy results must be discussed
in the context of the surgical procedure because average age
and duration of follow-up are not statistically different between
groups (in the NAC group the follow-up period is even shorter).
One factor that can further influence fertility is a higher risk of
adhesions after an open abdominal procedure compared with
laparoscopic procedures. Another factor that increases the risk
for adverse pregnancy is shortening of the cervix, which leads
to reduction of cervical mucus. Finally, chronic irritation that
is caused by a permanent cervical catheter can lead to cervi-
cal stenosis. Insertion of an intracervical catheter for 3 weeks

is highly controversial because it can damage the cylindrical
epithelium of the rest of the cervix. Risk of stenosis can be
minimized by technical modification of the trachelectomy pro-
cedure [15]. Abandoning cerclage and insertion of an intracervi-
cal catheter seems to be a solution [28,54]. The above-mentioned
factors alone do not explain such big differences. The basic dif-
ferences between the various techniques are the extent of resec-
tion of the parametria and the extent of disruption of the pelvic
autonomic innervation, inferior hypogastric plexus [83]. That
the larger resection of the paracervix implies greater disruption
of the uterus end tube innervation is depicted schematically in
Ficure 1. Radicality in the paracervix decreases the chance for
spontaneous pregnancy and potentially increases the need for
medically assisted reproduction methods.

Expert commentary

The incorporation of fertility-sparing surgery for cervical cancer
in young women is one of the most important breakthroughs in
oncogynecology in the past 20 years. Over the years, this proce-
dure has become increasingly accepted. However, the question
of oncologic safety has not been definitively resolved. Fertility-
sparing procedures (e.g., VRT and ART) in tumors less than
2 cm in diameter and with invasion of less than half of the stro-
mal are now considered to be safe surgical procedures. We still
need to develop approaches for tumors bigger than 2 ¢cm in diam-
eter, but NAC now seems to be the most promising approach.
Oncological safety of less radical surgeries (deep cone or simple
trachelectomy) still needs to be confirmed in multicenter stud-
ies. Preliminary results in patients with negative SLNs and other
pelvic nodes in tumors less than 2 cm are promising and compa-
rable with the results of VRT and ART. SLNM is a procedure
that increases the safety of fertility-sparing surgery. The second
aspect of fertility-preserving surgery is pregnancy outcome. To
minimize the rate of premature delivery the preservation of at
least 1 cm of residual cervical tissue is mandatory. Pregnancy
results (number of pregnant women, number of pregnancies
and number of deliveries) can differ statistically significantly
with different methods. ART proved worse than all the other
procedures in all parameters. Significantly better results were
observed with less radical procedures. Research groups are still
looking for an optimal radicality and precautions to minimize
risk of premature labor.

Five-year view

Within the next 5 years, data regarding complete laparoscopic
or robotic trachelectomy will be analyzed and long-term data
(pregnancy and oncological outcome) in ART and VRT from
large centers will be actualized. The authors hope that, within the
next few years, it might be possible to use less aggressive surgical
treatment than radical trachelectomy for women with low-risk
early cervical cancer (squamous or adenocarcinoma <2 c¢m in
diameter and <10 mm invasion). Less radical surgery will involve
the reduction of paracervical resection in order that damage to the
autonomous nerves, including branches of the inferior hypogas-
tric plexus, will be minimized. Identification and extirpation of
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SLNs from the paracervix and pelvis will become an important
component of laparoscopic or robotic fertility-sparing surgery.
Lymphadenectomy will be restricted to extirpation of SLNs in
tumors without angioinvasion. The use of prophylactic cerclage
will be re-evaluated. It will not be necessary to use neocervical
catheters because the new technique of trachelectomy suture will
be used. The group of women that will profit most from NAC

Rob, Pluta, Skapa & Robova

can be exactly defined.
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Key issues

cervical carcinoma (less than 2 cm in diameter) that wish to preserve fertility.
VRT and ART are risky procedures for tumors larger than 2 cm.
Precise management of fertility-sparing surgery must include a good selection of women with a strong desire to preserve fertility.

Sentinel lymph node mapping increases safety in fertility-sparing surgery. In some cases it is appropriate to perform frozen-section to
evaluate the tumor-free status of the resection margin.

After ART, the pregnancy rate was dramatically lower than that following other types of fertility-sparing surgery.
Less radical procedures such as simple trachelectomy or cone with or without chemotherapy, showed significantly better pregnancy

results than ART and VRT.

¢ Vaginal radical trachelectomy (VRT) and abdominal radical trachelectomy (ART) are safe and feasible procedures in women with early

Larger resection of the paracervix implies greater disruption of the uterus end-tube innervation. With bigger resection of the
paracervical tissue, the probability of spontaneous pregnancy decreases and the necessity to use methods of assisted

reproduction increases.
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There are several types of fertility saving procedures that can be done in patients with cervical cancer, which differ in
terms of surgical approach and extent of paracervical resection. This review assesses oncological and pregnancy
results after different procedures. The oncological results of vaginal radical trachelectomies (VRT) and abdominal
radical trachelectomies (ART) are similar for tumours less than 2 cm in size, and are now considered safe surgical
procedures. Oncological outcomes of VRT and ART in tumours larger than 2 cm are also identical, but the results
cannot be considered satisfactory. Preliminary findings of less radical procedures (ie, deep cone and simple
trachelectomy) in patients with tumours less than 2 cm, and negative sentinel and other pelvic lymph nodes, are
comparable with the results of VRT and ART. Downstaging tumours larger than 2 cm by neoadjuvant chemotherapy
is still an experimental procedure and will need multicentre cooperation to verify its oncological safety. Pregnancy

results vary statistically with the different methods.

Introduction

Cervical cancer is the second most common cancer in
women in developing countries and the seventh most
common cancer in developed countries.! More than
500000 new invasive cervical cancer cases are estimated
to be diagnosed worldwide every year. The precise
number of diagnosed cancer cases and the age
distribution are unknown, because not all countries have
complete cancer registration. In developed countries
with a good public health infrastructure, screening of
cervical cancer has led to an impressive reduction in
incidence and mortality. Despite this fact, in 2004,
30570 new invasive cervical cancer cases were diagnosed
in 25 states of the European Union and there were an
estimated 10520 new cases of cervical cancer in the
USA.** More than 25% of women with cervical cancer are
under 40 years of age and the age of nulliparous women
has increased in developed countries.**

Radical surgery and radiotherapy (less often) have been
the only treatment options for women with cervical
cancer of more than 3 mm invasion (International
Federation of Gynecology and Obstetrics [FIGO] stage
IA2 and more). Most young patients with cervical cancer
are diagnosed in the early stages of the disease and the
number of these patients that are completely cured is
high. However, radical surgery and radiotherapy do not
spare fertility and both methods can lead to psychosexual
dysfunction and decreased quality of life. Furthermore,
infertility increases the frequency of depression, stress,
and sexual dysfunction.*® This leads to the question of
whether it is possible to preserve the uterus without
increasing the risk of recurrence and to afford the
opportunity for pregnancy.

The concept of less radical surgery was first introduced
in breast and vulvar cancer. In 1986, Professor Daniel
Dargent was the first to undertake fertility sparing surgery
in patients with cervical cancer. This procedure included
laparoscopic pelvic lymphadenectomy and vaginal radical
trachelectomy (VRT) also referred to as the “Dargent
operation”. Dargent presented the first oncological results
and successful pregnancies at the Society of Gynecologic
Oncologists (SGO) Annual Meeting, Orlando, FL, 1994,

and his findings were published in the same year’® In a
short period of time, several centres presented studies
regarding slightly modified VRT. These procedures
consisted of laparoscopic pelvic lymphadenectomy, and
extirpation of the cervix and paracervical tissue vaginally.>*
An abdominal fertility sparing surgical procedure called a
abdominal radical trachelectomy (ART) was brought into
clinical practice in 1997 by an international group.” Over
the past 10 years, many studies have been published on
neoadjuvant chemotherapy and fertility sparing surgery in
women with larger cancers,"" and studies have described
procedures that reduce the radicality of paracervical
resection.”® With these procedures, women have an
opportunity to retain their childbearing potential. This
paper reviews our present knowledge of fertility sparing
procedures in patients with cervical cancer, and presents
an analysis of oncological and pregnancy results.

Selection criteria and preoperative management
Patient characteristics

The management of fertility sparing surgery must include
a good selection of patients and complete information
about them. The patients need to be informed about
preoperative examinations, surgery, late complications,
and especially about the risk of premature delivery.
The patients must know that future pregnancies will be
risky and that they will have to reduce their normal lifestyle
activities.”” Detailed informed consent is essential. The
criterion, which is accepted in all centres, is a strong desire
to preserve fertility. In all centres, reported patients have
planned pregnancy in the near future. Preservation of the
uterus for personal reasons in women who do not plan
pregnancy is controversial.** In some centres, no clinical
evidence of previously impaired fertility has also been a
selection criterion.””? This is currently highly problematic,
because methods of assisted reproduction are widely used
and most women are nulliparous. Hence, we are not able
to estimate reproductive potential before surgery accurately.
The reported number of nulliparous women who have
undergone fertility sparing surgery ranges between 75%
and 100%; 81% of women who have undergone VRT; and
89% of women who have had ART (tables 1 and 2). Most
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Shepherd>* Sonoda*  Pahisa® Chen® Hertel* Dargent”3 Plante®*#  Covens**3* Burnett*¥  Schlaerth®®
Period 1994-05 2001-06 2000-07 2000-04 1995-2005 1986-2003 1991-2003  1999-2003 1995-2001  1995-99
1994-07 1991-2008  1999-2007
Planned VRT, n 158 43 15 16 108 135 82 93 21 12
Fertilities spared, n 138 36 13 16 106 118 72 91 18 10
N1,n 7/123 2 0 0 4 9 4 2 1 0
LVSI, n 49/158 NA 1/15 1/16 38/108 43/118 14/72 31/93 6/21 1/10
Mean age (range), years  30-6 (21-45) 31(20-40) NA 27-6(24-31) 32 (21-41) NA 31(21-42)  30(NA) 30(23-41)  30-9(22-44)
Nulliparous women, n 97/123 35/43 NA 14/16 92/108 NA 54/72 NA 16/21 12/12
Histology, n
Nee 103 24 9* 14 74 90* 42 40 12 4*
AC 51 16 6* 2 33 25% 27 50 9 5*
Other 4 3 0 0 1 3* 3 3 0 1
Recurrence, n
Size <2 cm NA 1/36 1/11 0/9 3/105 1/91 1/64 5/83 NA 0/10
Size >2.cm NA 0 1/2 0/7 1/1 6/27 2/8 1/8 NA 0
Deaths, n 4 1 1 0 2 5 2 4 1 0
Pregnant women, n NA 11 3 5 18/106 33/118 51 18 3 4
Conceptions, n 88 11 3 5 17 56 90 22 3 4
First trimester loss, n 22 3 0 0 3t 14 23 3 0 0
Second trimester loss,n 12 0 0 2 0 8 3 3 1 2
Delivery, n
Before week 32 10 0 0 0 3 4 3% 0 0
Weeks 32-36 0 0 1 5§ 59 9% 3 1
Term 3542 || ** 4 1 1 4 29 51 12 2 1
Ongoing pregnancy 7 4 2 1 3 NA NA NA NA NA
VRT=vaginal radical trachelectomy. N1=positive lymph nodes. LVSI=lymphovascular space involvement. NA=not available. SCC=squamous-cell carcinoma. AC=adenocarcinoma. *Only patients after VRT. tTwo
abortions induced at patients’ request. £Two twin pregnancies. §Twins. These data are for before week 32 and weeks 32-36. ||Surrogate livebirth. **These data are for 32-36 weeks and term.
Table 1: Characteristics, oncological outcome, and pregnancy outcome of radical vaginal trachelectomy

centres do not specify an upper age limit for fertility
sparing surgery."** In the few centres that do, age varies
from 40 years™*? to 45 years.”” Mean reported ages and
age ranges are shown in tables 1 and 2. The mean age of
the youngest group of patients was 27-6 years (range
24-31)* and the oldest group had a mean age of 33 years
(range 26—44)." The mean age in the VRT group was
31years and, in the ART group, it was 32 years.

Imaging modalities

Tumour volume

Tumour size is an important criterion in most centres.
Appropriate candidates for fertility sparing surgery are
patients with tumours of FIGO stage IAl with
lymphovascular space involvement (LVSI), IA2, and IB1.
Most centres include stage IB1 tumours of less than 2 cm
only. In IB1 tumours larger than 2 cm in size, there is a
higher risk of extrauterine spread®¥ and, statistically, the
risk of recurrence is significantly higher*** Expert
colposcopy is the standard examination before fertility
sparing surgery, and is important in assessing the
exocervical diameter and spread to the vagina.°®®
Magnetic resonance imaging (MRI) volumetry is the
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second preoperative diagnostic method, important for
determination of exact tumour size, amount of cervical
stroma infiltration, and amount of healthy stroma
(determination of tumour growth in anterioposterior,
craniocaudal, and transverse directions). MRI can help
identify the proportions of healthy and infiltrated stroma,
and can help in choosing appropriate candidates for
fertility sparing surgery.”** Many clinicians have
suggested that infiltration of less than half of the cervical
stroma is the limit for a safe trachelectomy, because it is
necessary to have a 1-cm-free margin.>**" All forms of
trachelectomy should save at least 1 cm of healthy stroma,
because the chance of pregnancy is higher. Preservation
of cervical stroma lowers the risk for cervical
incompetence, ascending infection, and premature
delivery. MRI can also assess tumour involvement of
paracervical tissues. However, MRI and CT scans are
insufficient for evaluation of microscopic pelvic lymph-
node infiltration.”* A new generation of PET-CT and
MRI, which use ultra-small iron particles, seem to be
feasible for preoperative assessment of lymph nodes.”™*
Vaginal or rectal ultrasonography is used for tumour
volumometry in some centres, with good results.”
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Abu Pajera® Duska® Nishio® Cibula* Ungar®4¢
Rustum®°
Period 2005-08 2002-08 1999-2007 2002-08 2001-08 1997-2002
Planned ART, n 22 15 10 71 24 33%
Fertilities spared, n 15 14 10 61 17* 30§
N1,n 6 1 0 15 4 2
LVSI, n 9 5 NA 31 2 8
Mean age (range), years 33 30 317 33 324 30-5
(23-43) (25-38) (25-38) (26-44) (23-37) (23-37)
Nulliparous women, n 20 NA 9 NA 21 NA
Histology, n
ScC 9 11 3 58t 14 261
AC 13 2t 10 1t
Other 0 0 0 1t 0 31
Recurrence, n
Size <2 cm NA 0 0 1/48 1/14 0/21
Size >2 cm NA 0 0 5/13 0/3 0/9
Deaths, n 0 0 0 NA NA 0
Pregnant women, n 2 3 2 4 6 13
Conceptions, n 2 3 4 4 6 13
First trimester loss, n 1 0 1 0 1 4
Second trimester loss,n 0 0 0 0 0 0
Delivery, n
Before week 32 0 1 0 2 2 0
Weeks 32-36 0 0 1 0 0 1
Term 0 2 1 2 3 5
Ongoing pregnancy 1 0 1 0 0 3
81 fertilities spared. ART=abdominal radical trachelectomy. N1=positive lymph nodes. LVSI=lymphovascular space
involvement. NA=not available. SCC=squamous-cell carcinoma. AC=adenocarcinoma. *Three were done completely
laparoscopically. tOnly patients after ART. $Updated data; 91 Planned ART. SUpdated data.
Table 2: Characteristics, oncological outcome, and pregnancy outcome of abdominal radical
trachelectomy
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Ultrasonography could have an important role in
diagnostic management, especially in developed
countries, where it is widely available.

Tumour biology

Most centres demand careful review of available histology
obtained from previous biopsies taken outside the
centre.®”* A second histopathological examination is
important for determination of type, depth of invasion,
and LVSI. Small-cell neuroendocrine carcinoma is not
suitable for fertility sparing surgery, because the
prognosis for this tumour is worse than for other
types.®*?*¥ Other important prognostic factors are
adenosquamous type, vascular invasion, and pattern of
invasion. When these risk factors are reviewed separately,
they do not provide sufficient sensitivity in predicting
tumour behaviour in vivo and, thus, their use is
debatable.”® LVSI is the most commonly discussed risk
factor.®®"*» 1VSI was present in around a third of
women who underwent fertility sparing surgery (tables 1
and 2). Most centres consider these risk factors seriously,
but do not regard them as exclusion criteria. Women

must be informed of these risk factors and of the risk of
malignant extrauterine spread, as well as the increased
risk of recurrence.

Intraoperative assessment

During surgery, extrauterine spread to the lymph nodes
should be assessed and an adequate margin of healthy
stroma assured. These goals can only be met if
perioperative frozen section is used. When extrauterine
spread or infiltration of the cranial part of the specimen
is diagnosed, it becomes necessary to radicalise surgery
or initiate chemoradiotherapy.

Perioperative assessment of regional lymph nodes can
be done by repeated frozen sections;*” however, this
assessment has been replaced in many centres by detection
of sentinel lymph nodes (SLNs).®#*%% Although a
perioperative frozen section allows detection of metastatic
disease, it has limitations in detecting micrometastases.
Patients should be told of all viable alternatives before
surgery, with informed consent being obtained. In clinical
practice, micrometastases (lesions less than 2 mm in size)
or isolated tumour cells, which were not diagnosed
perioperatively, can be detected on final histopathology.
These situations are a therapeutic problem. The Lyon
group” published a paper on three patients with
micrometastases who refused adjuvant radiotherapy and
in whom recurrences were not diagnosed. In another
centre, four women with micrometastases received
adjuvant chemotherapy and recurrences were not
diagnosed.” Serial sections of SLNs increase the safety of
fertility sparing surgery, despite the ongoing debate on
management of patients with postoperative detection of
micrometastasis or isolated tumour cells. The modality
of treatment is dependent on the patient’s decision—ie,
whether the patient prefers adjuvant chemotherapy, which
provides a chance for pregnancy, or radiotherapy, which
leaves no chance for pregnancy. There is no published
randomised study that compares different methods of
adjuvant treatment. Some centres do not undertake
perioperative assessment of lymph nodes if they are not
suspicious, and, thus, rely on histopathology.”

Perioperative assessment of endocervical involvement
is done in many centres. A cross section of the superior
portion of the separated cervix is sent for frozen-section
examination to assess the tumour-free status of the
endocervical resection margin. At least 8-10 mm of free
endocervical margin should be obtained; otherwise, more
of the endocervix needs to be removed or the fertility
preserving  surgery needs to aborted.®?®»%2
Perioperative assessment is not without its difficulties,
especially in adenocarcinoma. Thus, some centres do not
routinely undertake frozen sectioning.**

Vaginal radical trachelectomy

Progress in laparoscopic surgery has led to an
improvement in pelvic lymphadenectomy and, therefore,
vaginal radical hysterectomies have been reinstated into
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the management of cervical cancer (Schauta—Stoeckel
procedure). VRT, is a modification of the Schauta—Stockel
procedure. The surgeon needs to be experienced in
laparoscopy, firstlearning laparoscopiclymphadenectomy
and eventually paracervical lymph-node dissection with
or without SLN identification. The extent of laparoscopic
surgery varies from school to school. The second phase
of the procedure requires experience in vaginal surgery,
because vaginally identifying and mobilising the ureter is
difficult; this is necessary for the safe resection of the
parametria.®"**# Radicality of the resection of the
parametria is limited by the goal of preserving the uterine
artery and only ligating the vaginal branch of this artery.
The cervix should be transected about 1 cm above the
endocervical tumour margin and a maximum of 1 cm
caudally from the internal cervical orificium. There is a
greater chance of successful pregnancy with a greater
volume of cervical stroma—ie, a greater volume decreases
the risk of ascending infection and premature rupture of
the membranes (PROM). Most centres do prophylactic
cerclage with a non-resorbable stitch and suture the
vaginal mucosa to the residual exocervical stroma. Only
9-5% of 683 women for whom VRT was planned could
not have their fertility preserved (table 1). Positivity of
lymph nodes was the cause in half of these cases. When
positive nodes are diagnosed perioperatively, either the
surgery should be aborted and the patient should undergo
chemoradiotherapy instead,”**** or the surgery should
be radicalised.”

The second cause of fertility loss was the clearance of
normal cervical tissue beyond the tumour. The normal
recommendation is the remainder of 1 cm of healthy
tissue,”¥ although some clinicians suggest only 5-8 mm
are necessary.®® Perioperative frozen-section examination
showing a close margin usually leads to some form of
immediate radical surgery. In view of the fact that frozen
sectioning has its limitations, this form of assessment is
rarely considered adequate. If the margin on final
pathology is shown to be too close, the implication is that
there is less than 5 mm.** The question of how much
endocervical margin suffices as adequate therapy is still
under debate; however, 5 mm is considered the minimum
margin. Involvement of the paracervical tissue is an
exception and is an indication for chemoradiotherapy.¥
In more than 10% of reported cases, VRT was done in
tumours larger than 2 cm. A comparison of recurrences
in tumours less than 2 cm in size (12 recurrences in
409 women [2-9%)]) with recurrences in tumours larger
than 2 cm (11 recurrences in 53 women [20-8%)]) shows
that VRT is a risky procedure for tumours larger than
2 cm. In women who underwent VRT, the percentage of
recurrence was only 4-7% and mortality was 3-0%. It
was not possible to analyse data about patients in whom
fertility was not spared (the VRT procedure was
terminated in 9-5% of women), because most centres
did not report the oncological outcome of these patients.
A randomised study comparing fertility sparing surgery
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with radical hysterectomy is not feasible because of the
ethical issue involved in recruiting women who wish to
remain fertile and because it is impossible to have
enough patients to do meaningful statistical analyses.
One possibility is to do a case-control study that compares
women with the same risk factors. The biggest case-
control study published up to now is the Toronto study,
which compares VRT with radical hysterectomy in
90 patients. The oncological outcome was shown to be
similar in both groups.*

Table 1 summarises the pregnancy outcomes after
VRT in 618 women in ten centres. It is feasible that
actualisation of the results would improve the pregnancy
results. Pregnancy in 30% of women after VRT can be
regarded as very good, especially considering that the
average age of the women in most groups was over
30 years. A strong desire to preserve fertility is a strict
condition for fertility preserving surgery in all centres
and, therefore, a more objective criterion of pregnancy
outcome is the number of pregnant women than
number of women who wish to preserve their fertility.
From 300 conceptions, there were 186 deliveries (62%)
and 190 babies. There were 68 first trimester losses
(22-7%): spontaneous abortions, therapeutic abortions,
and extrauterine pregnancies. This is similar to that of
the general population at the same age. Second trimester
loss was higher than in the general population (9-7%
[29 cases]). The cause of second trimester loss is the
same as in premature delivery—ie, ascending infection
and PROM. A high frequency of preterm deliveries was
caused by PROM, after ascending infection as a result
of shortening of the cervix and lack of mucus.

Abdominal radical trachelectomy
ART is the second most frequent type of fertility sparing
surgery. ART was first described in 1932 by the Romanian
surgeon and obstetrician Eugen Aburel; however, Aburel
did not have any successful pregnancies after this
procedure. Later, ] R Smith restored the use of this surgical
approach, publishing his first experiences in 1997* ART is
a modification of abdominal radical hysterectomy and
does not need any special surgical training or instruments.
Pelvic lymphadenectomy, with or without SLN
identification, is the first step in this procedure.®**%
Radicality of cervical extirpation can vary in different
schools. “Classical” ART provides standard radical
resection of the parametria with complete resection of the
uterine artery. If the flow through ovarian vessels goes
unchanged, sufficient formation of new collateral
circulation in the neocervix can be obtained.”*
Modifications of ART with preservation of the uterine
artery have been described: first, by involving skeletisation
of the uterine artery and ligation of the descending
branch, and, second, by re-anastomosis of the uterine
artery.** Furthermore, resection of the parametria should
be on an individual basis, as in radical hysterectomy (type
B, or type C with or without nerve-sparing surgery).
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Suture of the uterus and cervix together, and formation
of the neocervix, including catheterisation of the
neocervix, vary in different schools. Some surgeons
prefer permanent cervical cerclage,®** whereas others
undertake cervical cerclage during pregnancy.” However,
several clinicians have expressed their concerns about
this procedure.®*

Table 2 lists six studies on ART in which the
characterisation of patients is detailed. ART was planned
in 175 women and fertility was spared in 147 (84%).
Positive lymph nodes were detected in 16% of the women,
which is higher in comparison with VRT. The number of
IA1 tumours having ART was lower compared with those
having VRT (19-1% vs 29 5%, respectively) and there was
a higher number of IB1 tumours in patients undergoing
ART, including tumours larger than 2 cm. The percentage
of LVSI in patients having ART and those having VRT
was comparable (33-3% vs 30-1%, respectively). The
oncological outcome of ART was good, with only seven
recurrences (4-8%) reported. Some studies subdivided
the tumours into two groups: tumours less than 2 cm
and those larger than 2 cm. Recurrences differed in these
groups, with 1-9% in tumours less than 2 cm versus 20%
in those larger than 2 cm. These proportions follow those
in VRT. Thus, it seems clear that ART, like VRT, is a
hazardous procedure in tumours larger than 2 cm in
size, because the oncological results are no better.

Table 2 shows the pregnancy results of 194 women after
ART. Updated results from Ungar and colleagues* were
included. In total, there were 32 pregnancies in 30 women
(15-5%). Premature labour was mentioned in seven cases
(35%) from a possible 20 deliveries, which is the same

Characteristics

Period 1999-2006
Planned simple trachelectomy/cone, n 40
Fertilities spared, n 32
N1,n 6
Mean age (range) 283 (24-35)
Nulliparous women, n 25
Histology, n

ScC 32

AC 7

Other 1
Stage, n

1A1+LVSI 3

1A2 10

1B1 27
LVSI, n 17
Recurrences, n 1/32
Deaths, n 0

N1=positive lymph nodes. SCC=squamous-cell carcinoma. AC=adenocarcinoma.
LVSI=lymphovascular space.

Table 3: Characteristics and oncological outcome of patients who
underwent simple trachelectomy, large cone'®*

number as in VRT. However, all centres also included
only those women with a strong desire to preserve
fertility. From this point of view, the number of pregnant
women was dramatically lower than in other types of
fertility sparing surgery.

Less radical fertility sparing surgery
Simple trachelectomy, large cone
There are only a few case reports about conisation or
trachelectomy with or without lymphadenectomy in
cervical cancers. A less radical surgical protocol was first
published by Rob and colleagues.® This procedure is
divided into two steps: first, laparoscopy, SLN
identification and frozen section, and pelvic
lymphadenectomy are done; second, conisation (stage
IA1 with LVSI and stage IA2 tumours) or simple
trachelectomy (stage IB1 tumours, less than 2 cm) are
undertaken when the SLNs are negative. Updated
findings were published in 2008.* Retrospective studies
of parametrial involvement in small tumours with
infiltration of less than 10 mm or less than half of the
stroma, with negative pelvic lymph nodes, support less
radical surgery without resection of paracervical tissue.®
The minimum risk of parametrial involvement in cases
of negative SLNs was confirmed by the first prospective
study.” Well-timed injection of blue dye enables the
removal of blue afferent lymphatic channels or nodes
from the parametrium. Conisation is done using an
electrosurgical needle. Simple trachelectomy involves
amputation of the cervix with an incision 7-10 mm above
the tumour, then removal of the endocervical channel by
use of the loop electrosurgical excision procedure with a
small loop electrode. Individual sutures to the outer edge
created by the small loop reapproximate the vaginal edge
circumferentially. Cerclage is not done. This technique
keeps the risk of stenosis to a mimimum.” In six of
40 women, radical hysterectomy was done due to positive
SLNs. Fertility was spared in 32 of these women (table 3).
The mean age of the women was 28-3 years (range
24-35); 25 women were nulliparous; LVSI was detected
in 17 and IB1 tumours represented 27 tumours. These
characteristics are similar to those in women having
VRT. One recurrence was diagnosed, but the woman is
still alive without evidence of disease more than 5 years
after treatment. Of 32 women, 17 became pregnant. Of 23
pregnancies: five were lost in the first trimester (three
women) and three in the second trimester. There were
12 deliveries and three ongoing pregnancies. Prophylactic
cerclage was not done in any of the women. To verify the
findings of less radical fertility sparing surgery, two
multicentric studies are being prepared (NTC01048853).
Another less radical approach was published by Landoni
and colleagues.” 11 patients (ten of whom were nulliparous)
with tumours less than 3 cm were included in the study
(eight with stage IB1 and three with stage 1A2). The first
step was laparoscopic pelvic lymphadenectomy and, in
cases of negative nodes and tumours less than 2 cm, laser
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conisation with deep penetration was done. When negative
prognostic factors were present, adjuvant chemotherapy
was undertaken (the same as the TIP [paclitaxel 175 mg/m?
plus cisplatin 75 mg/m?2 plus ifosfamide 5 g/m2] or TEP
[paclitaxel 175 mg/m?2 plus cisplatin 75 mg/m2 plus
epirubicin 80 mg/m?] regimen in the study by Maneo and
colleagues;* table 4). Three cycles of neoadjuvant
chemotherapy were administered to patients with tumours
between 2 cm and 3 cm (TIP or TEP). Deep laser conisation
was done after the chemotherapy. Of 11 women, three
received neoadjuvant chemotherapy and one received
adjuvant chemotherapy. No recurrence was noted in this
group and there were three full-term babies.

Neoadjuvant chemotherapy and fertility sparing surgery
One of the limitations of fertility preserving surgery is
deep stromal invasion and tumours larger than 2 cm.
Some centres use neoadjuvant chemotherapy in “bulky”
cervical cancers with the aim of downstaging before
radical hysterectomy.®* Currently, three approaches have
been published on neoadjuvant chemotherapy and fertility
sparing surgery (table 4). First, Maneo and colleagues®
used neoadjuvant chemotherapy before fertility sparing
surgery. 21 women with tumours 10-30 mm in size were
included in this protocol. In 16 of these women, fertility
was preserved. Minimum (less than 3 mm) or no residuum
was found in 17 women, and none of the patients’
tumours progressed on chemotherapy. Initially,
lymphadenectomies were done by laparotomy, and then
laparoscopically. Two women had positive lymph nodes.
No recurrences were noted, but three women had
precancerous lesions during follow-up.

Plante and colleagues* reported on three women who
had neoadjuvant chemotherapy. The protocol of
chemotherapy was the same as in the study by Maneo
and colleagues™ and only tumours between 3 and 4 cm
were included. Surgery consisted of laparoscopic pelvic
lymphadenectomy, with identification of SLNs, and VRT.
Complete histopathological remission was achieved in all
cases. In August, 2009, all the patients were without
evidence of disease; one patient delivered one baby and
one patient delivered two (table 4).

The third approach is known as the Prague protocol.”**
Women with tumours larger than 2 cm, but which had not
infiltrated more than two thirds of the stroma, were
included. High dose density neoadjuvant chemotherapy
was used: three cycles of chemotherapy at an interval of
ten days. Fertility was preserved in seven of nine women.
One woman opted for a radical hysterectomy after
chemotherapy. Positive endocervical margins were present
in another patient. Complete remission or minimal
residuum of less than 2 mm was diagnosed in seven
patients (table 4). One recurrence in the ovary was
diagnosed 6 weeks after spontaneous delivery. This woman
died of haematogenous dissemination of the tumour
(unpublished data). To our knowledge, this is the first
recurrence and death after neoadjuvant chemotherapy and
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Robova™ and Rob* Plante* Maneo*
Period 2005-07 2004-05 1995-2007
Chemotherapy Cisplatin 75 mg/m? plus ifosfamide 2 g/m*  TIP; or TEP every TIP or TEP
every 10 days; or cisplatin 75 mg/m*plus 21 days
doxorubicin 35 mg/m? every 10 days
Planned surgery, n 9 3 21
Fertility spared, n 7 3 16
N1,n 0 0 2
Mean age (range), years  29-3 (24-33) 32:3(26-36) 30 (17-39)
Nulliparous women, n 8 2 NA
Histology, n
ScC 7 3 9
AC 2 0 12
Others 0 0 0
Tumour size, n
<2cm 0 0 9
>2cm 9 3 12
LVSI, n 9 NA 1
Recurrences, n 1/7* 0 0/16
Pregnant women, n 5/7 2 6/16
Conceptions, n 5 3 10
1st trimester loss, n 0 0 1
2nd trimester loss, n 0 0 0
Delivery, n
Before week 32 1 0 2
Weeks 32-36 0 1 0
Term 3 2 7
Ongoing pregnancy, n 1 NA NA

N1=positive lymph nodes. NA=not applicable. SCC=squamous-cell carcinoma. AC=adenocarcinoma.
LVSI=lymphovascular space invasion. TIP=paclitaxel 175 mg/m? plus cisplatin 75 mg/m? plus ifosfamide 5g/m®.

TEP=paclitaxel 175 mg/m? plus cisplatin 75 mg/m? plus epirubicin 80 mg/m’. *Unpublished case.

Table 4: Characteristics, oncological outcome, and pregnancy outcome after neoadjuvant chemotherapy

and fertility sparing surgery

N n OR 95%Cl pvalue x* pvalue
Pregnant women
VRT 483 146 (30%) Ref Ref Ref 32:6 <0-0001
ART 194 30(15%) 04 03-0-7 <0-0001
ST 32 17 26 1354 0-010
NAC 26 13 23 1.0-5-1 0-049
Deliveries
VRT 621 186(30%) Ref Ref Ref 479 <0-0001
ART 194 20 (10%) 03  0-2-0-4 <0-0001
ST 32 12 14  07-33 0-430
NAC 26 16 33  1.6-100 0-002
Pregnancies
VRT 621 300 (48%) Ref Ref Ref 81.0 <0-0001
ART 194 32(16%) 02 01-03  <0-0001
ST 32 23 2.5 1.3-5-0 0-011
NAC 26 18 2.5  1.0-50 0-045

OR=0dds ratio. VRT=vaginal radical trachelectomy. Ref=reference.

ART=abdominal radical trachelectomy. ST=simple trachelectomy or cone.

NAC=neoadjuvant chemotherapy.

Table 5: Analysis of pregnancy outcomes
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Search strategy and selection criteria

Data for this review were identified by a search of Medline
and PubMed, using the search terms: “trachelectomy”,
“fertility sparing”, “fertility saving”, “radical vaginal
trachelectomy”, and “radical abdominal trachelectomy”.
Dates of the search on Medline were from January, 1994, to
July, 2009. References from the identified articles were
investigated for relevance. Abstracts from meetings were
included only if they were presented at meetings of the
Society of Gynecologic Oncologists and in supplements, and
if they actualised already published results from centres
undertaking fertility sparing surgery.

fertility sparing surgery. Five women became pregnant:
four delivered and one was pregnant as of August, 2009.

Neoadjuvant chemotherapy in fertility sparing surgery
is an experimental concept, which requires verification
in the future, especially concerning oncological
findings. Pregnancy results are very good and
neoadjuvant chemotherapy has no effect on fertility. In
total, there were 18 pregnancies in 13 women. There
was one first-trimester loss, and four premature
deliveries from 16 deliveries (one ongoing pregnancy
remaining, see table 4).

Conclusion

VRT with laparoscopic pelvic lymphadenectomy is
currently the standard fertility preserving procedure.
Oncological results are similar in VRT and ART for
tumours less than 2 cm in size. Fertility sparing
procedures in tumours less than 2 cm in size are now
considered to be safe surgical procedures.

Oncological safety of less radical surgeries (deep cone
and simple trachelectomy) must be confirmed in
prospective multicentre studies. Preliminary findings in
patients with negative SLNs and other pelvic lymph nodes
in tumours less than 2 cm are promising and comparable
with the results of VRT and ART. Downstaging by
neoadjuvant chemotherapy is still an experimental
procedure and will need multicentre cooperation to verify
oncological safety. However, chemotherapy neither affects
fertility nor decreases the chance for pregnancy.

Pregnancy results can differ statistically with different
methods. Table 5 summarises pregnancy results after VRT,
ART, simpletrachelectomy, and neoadjuvantchemotherapy,
and also compares the number of pregnant women, the
number of deliveries, and the number of pregnancies in
VRT, which is taken as a standard when compared with
other methods. From this point of view, ART proved worse
than all the others in all parameters. Less radical procedures
showed significantly better results.

Factors of great interest are the extent of the removed
cervix, technique of re-anastomosis, and formation of a
neocervix, including permanent cerclage. Fertility will be
decreased by progressive shortening of the cervix,

together with decreased cervical mucus and stenosis of
the residual part of the cervix, including the isthmic part.
A progressively short cervix provides an easy route for
ascending infection during pregnancy, which increases
the risk of late miscarriage in the second trimester and of
premature delivery”” Nowadays, all techniques aim to
save at least 1 cm of cervical stroma. A factor that can
further affect fertility is a higher risk of adhesions after
abdominal lymphadenectomy.

The basic difference between techniques is the extent
of resection of the parametria and the extent of disruption
of pelvic autonomic innervation (inferior hypogastric
plexus). Larger resection of the paracervix implies greater
disruption of the wuterus and tube innervation.
A combination of the different factors (extent of
extirpation of the cervix, technique of formation of the
neocervix, and extent of resection of the paracervix)
explains fertility and pregnancy results.
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Abstract

Cancer of the cervix is the second most common cancer in women worldwide and the fourth leading cause of cancer
mortality in women. Early cervical cancer stage IB1 includes a broad range of disease from clinically undetectable
microinvasive cancer to bulky tumours that infiltrated the entire cervix. This article reviews the literature about risk factors
and surgical radicality and fertility-sparing surgery in early cervical cancer. The review evaluates selection criteria,
preoperative management and the most frequent surgical procedures used for individually tailored surgery for cervical

cancer.

Keywords: Cervical cancer, fertility-sparing surgery, individually tailored surgery, sentinel lymph node, surgical treatment

Introduction

Cancer of the cervix is the second most common
cancer in women worldwide and the fourth leading
cause of cancer mortality in women. The latest
epidemiologic data underline the heavy burden of
cervical cancer: over half a million incident cases and
over 300000 cases of attributable deaths are pre-
dicted. Remarkable contrasts were observed on
cervical cancer incidence and mortality between
different continents, but also within them [1, 2].
These variations are possible to explain by different
healthcare and different screening strategies. Because
of the effective use of screening in the developing
countries, an increasing number of women are being
diagnosed with cervical cancer in an early stage of the
disease. Individualisation of treatment to reduce
therapy associated with early and late morbidity is
the current trend in cervical cancer surgery [3-5].
The importance of this type of cancer becomes more
apparent when considering that more than 54% of

women diagnosed are younger than 50 years of age
[6]. Focus is on chronic morbidity that influences
quality of life (QoL) because curability of early stages
is not a current problem. Despite that surgery and
radiotherapy produce similar therapeutic outcomes
for treatment of early cervical cancer, surgery
remains the preferred primary treatment option,
especially in young women. Surgery is probably
chosen over radiotherapy because of the negative
effects of radiation on ovarian function and vaginal
integrity, better lubrication and vaginal elasticity and
better quality of sexual life. It is well known
that standard radical hysterectomy with pelvic
lymphadenectomy can be accompanied by
early and late postoperative morbidity [7-9]. Some
onco-gynaecological groups - performed different
modifications (less radical) of radical hysterectomy
in the past 30 years [7, 10]. Development of
laparoscopy led to a renaissance of vaginal surgery
(laparoscope assisted radical vaginal hysterectomy
(LARVH) and vagina- assisted radical laparoscopic
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hysterectomy (VARLH)), as well as radical robotic
surgery in the past 10 years [11-15]. Optimal
surgical management of early stage cervical cancer
should reduce early and late morbidity without
compromising oncological outcome. The key ques-
tion today is how to select patients. Type of surgical
radicality in early cervical cancer should be a conse-
quence of exact preoperative and intraoperative
assessment of risk factors. The concept of preserva-
tion of autonomic nerves during radical hysterec-
tomy and individually tailored less radical surgery, in
comparison with standard radical hysterectomy, have
led to a much improved QoL [16-25]. The authors
have previously covered this topic in detail [3].
Another specific problem related to cervical cancer
is that 25-40% of cases that are diagnosed in
developed countries occur in women of reproductive
age and in women that plan for pregnancy [1, 26].
For various reasons, many of these women may have
postponed conception because of delayed childbear-
ing. For decades, the only fertility-sparing surgical
option for women who wished to retain reproductive
function was cervical conisation in patients with stage
IA1 cervical cancer. Different types of radical
hysterectomy with pelvic lymphadenectomy or radi-
ation therapy were the only options for women with
cervical cancer of more than 3 mm invasion (FIGO
stage IA2 and more). Pregnancy was not possible
using either of these therapeutic approaches. In
1986, Professor Daniel Dargent was the first to
undertake fertility-sparing surgery in patients with
invasive cervical cancer [27]. Several fertility-saving
procedures can be done in patients with cervical
cancer, which in terms of surgical approach and
extent of paracervical resection, were introduced
during the next few years [28-42]. In the future,
fertility preservation can be considered for more and
more women with newly diagnosed cervical cancer.

Preoperative (work-up) assessment, patient
selection

The extent of cervical cancer surgery should be
individualised in accordance with tumour-related
and patient-related factors. Preoperative identifica-
tion of women with low risk of extra-cervical
involvement of the pelvic lymph nodes and para-
cervix has been debated for years [41-51].

Cone biopsy with exact diameter of the tumour is
essential for exact diagnosis of clinically undetectable
early cervical cancer. Colposcopy is the standard
examination in clinically detected tumours and is
important in assessing the exocervical diameter as
well as in excluding spread to the vagina. Clinical
tumour size is an important prognostic factor (less
than 2cm, more than 4cm). In our opinion,

preoperative tumour volumometry is the most
important preoperative prognostic factor [3].
Development of imaging methods, particularly mag-
netic resonance imagining (MRI) and ultrasonogra-
phy (US), makes possible not only exact tumour
measurement but also determines tumour volume
(determination of the amount of cervical stroma
infiltration and the amount of healthy stroma,
determination of tumour growth in anteroposterior,
craniocaudal and transverse directions or accurately
determining residual disease after conisation) as an
important preoperative prognostic factor [34, 50,
52]. Tumour volumometry is very important because
it is impossible to compare tumour diameters exactly
from MRI and histopathology. Increasing evidence
suggests that it is also possible to identify women
with a higher risk of metastatic involvement of lymph
nodes and paracervical tissue in cervical cancer stage
IB1. Women with tumours less than 2cm in the
largest diameter, or stroma infiltration of less than
half or invasion less than 10 mm have a significantly
lower risk of involvement of the paracervix and pelvic
lymph nodes [43, 44, 46-50]. On the other hand,
tumours with stromal invasion of more than two
thirds or reaching the pericervical fascia or infiltrat-
ing the uterine corpus have a high risk of involvement
of the paracervix and lymph nodes [44, 45].

Preoperative biopsy gives us information about
some prognostics factors. Diagnosis of microcarci-
noma is done by conisation and principal histopath-
ological prognostic factors are tumour size, depth of
invasion, lymphovascular or vascular invasion, peri-
neural involvement and histopathological type [53].
It is important to exclude neuroendocrine tumours
that have different management. Malignant neuro-
endocrine carcinomas (small cells, large cells) are
aggressive neoplasms that often occur in younger
patients. Treatment in these cases would start with
chemotherapy [54]. When tumour is clinically evi-
dent, smaller biopsy would be performed, but
information about some risk factors is limited
(tumour diameter, LVSI and VSI or perineural
involvement).

Pre- and intraoperative assessment of lymph
nodes

The status of regional lymph nodes is the most
important prognostic factor in early cervical cancer
patients. Pelvic lymph node dissections are routinely
performed as a part of the standard surgical treat-
ment, except stage IAl (carcinoma confined to the
cervix, showing stromal invasion less than 3.0 mm
and with a horizontal spread of 7.0mm or less).
Although lymphangiography, computed tomography
and magnetic resonance imaging are commonly used
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for lymph node assessment as a part of the treatment
plan, systematic review and meta-analysis of the
literature on the diagnostic accuracy show only
moderate sensitivity and specificity to detect lymph
node metastasis [55]. Similarly, 18F-fluorodeoxyglu-
cose positron emission tomography is most accurate
but had low sensitivity and positive predictive value
for pretreatment lymph node staging [51, 56, 57]. In
patients with early cervical cancer, imaging tech-
niques such as computed tomography (CT), mag-
netic resonance imagining (MRI) and positron
emission tomography (PET-CT) are insufficient to
detect pelvic and parametrial lymph node metastases
[51, 52, 55-59]. In patients with early cervical cancer
small lymph node metastases (less than 7mm) are
more common and are not detectable by current
imaging techniques. A new generation of PET-CT
and MRI techniques that use ultra-small iron parti-
cles seems to be feasible for preoperative evaluation
of lymph nodes [60]. The number of publications
about sentinel lymph node biopsy (SLNB) has
increased in the past 10 years. Early stages of the
most common histological types (squamous and
adenocarcinomas) metastasise primarily to lymph
nodes (haematogenous spread is late). Currently, the
sentinel lymph node mapping (SLNM) procedure
has been incorporated in cervical cancer individually
tailored surgery and fertility-sparing surgery man-
agement in many centres. The sentinel lymph node
(SLN) is the first lymph node that receives direct
drainage from the primary tumour and is useful in
detecting lymph nodes with the highest metastatic
risk. A number of studies have confirmed that
SLLNM is feasible and highly accurate in predicting
the status of regional lymph nodes in early cervical
cancer [49, 50, 61-63]. SLNs are currently detected
by the application of two techniques: blue dye and
radioactive tracer 99mTc or combination of both
techniques. Radiocolloid is usually injected 2-4h
preoperatively (one-day protocol) or in the operating
theatre in the beginning of general anaesthesia 15—
30 min before detection (ultra-short protocol). The
organisation of preoperative radiocolloid application
and subsequent lymphoscintigraphy or single photon
emission tomography (SPET)/CT is difficult and
more expensive. Intraoperative ultra-short protocol
without preoperative lymphoscintigraphy has a high
detection rate, easier management of application and
is cost effective [49, 50, 61]. Exclusion of preoper-
ative lymphoscintigraphy and use of only intraopera-
tive detection of SLLNs by hand-held or laparoscopic
gamma probe do not decrease the detection rate of
SLNs. The techniques of application are very
important for high detection rate. Injection of radio-
colloid and blue dye is necessary to perform using a
very thin needle peritumourally into the healthy
surrounding tissue into all four quadrants.
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The particle size of the labelled colloid and time
interval between application and detection are
important. Similarly, no sentinel nodes have been
detected in the paraaortal region for particles over
200 nm and for one-day protocol. A good application
technique and good timing of blue dye injection
allow the identification of SLNs and can identify and
remove blue afferent lymphatic channels or nodes
from the parametrium. These specimens are then
sent separately to the histology laboratory for anal-
ysis. Identification of lymphatic channels and lymph
nodes in paracervical tissue is possible only by
visualisation using blue dye because measurement
of activity is difficult because of the high activity in
the cervix. A combination of both methods (radio-
colloid and blue dye) is superior for these reasons.
Detection of SLNs is decreased with increasing
tumour volume [61, 63]. The role of SLN mapping
in bulky cervical cancer is less clear and there is no
clinical role for its use in the management of
advanced disease. No difference in SLN detection
has been observed between laparoscopy and laparot-
omy [61].

Sentinel lymph node - histopathological
procedures

The TNM staging book (UICC, 6th edition) divides
tumour deposits in SLNs into three categories:
macrometastasis (diameter greater than 2 mm),
micrometastasis (diameter greater than 0.2 mm but
not greater than 2mm) and isolated tumour cells
(ITCs) (diameter 0.2 mm or less) [64]. The presence
of macrometastatic or micrometastatic disease in
SLNs is described as positivity in the N category of
the TNM staging system. On the other hand, the
clinical significance of ITCs is still unknown and
SLNs containing I'TCs are recommended to be
interpreted as tumour free (NO). Sentinel nodes are
sent for pathological evaluation as separate speci-
mens. SLNs are traditionally evaluated postopera-
tively in haematoxylin-eosin (H&E) sections. The
pathological assessment of SLLN should primarily be
aimed at identification of macrometastatic and
micrometastatic tumour deposits because the detec-
tion of ITCs is still a question of experimental
studies. Usually, macrometastases are easily detected
by routine histopathological evaluation and serial
sectioning is used to increase the sensitivity for the
eventual detection of micrometastases and ITCs.
However, there is no standard protocol today on
pathologic assessment of SLN and the interval of
sections varies widely. The identification of most
micrometastases requires serial sectioning of the
whole SLN at sections of 200-250 um thickness
[65]. Minimal requirements defined by cutting
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sections between 0.5mm and 1.0mm [66] were
established in axillary SLNs of breast cancer patients
to avoid excessive laboratory ~ workload.
Immunohistochemistry (pan-cytokeratin staining)
increases sensitivity of identification of tumour
deposits in SLNs, but this sensitivity mostly falls
into the category of ITCs because macrometastases
and micrometastases are typically found in H&E
sections [67, 68]. Therefore, the use of immunohis-
tochemistry is questionable, and if it is applied, it is
often restricted to cases difficult to interpret from
H&E staining or to experimental studies.

The intraoperative assessment of SLN potentially
modifies the surgical procedure and subsequent
treatment management. Frozen sections (FSs) are
used in this indication. Despite the obvious benefits
of FS examination for the patient (especially reduc-
tion of extent and number of operations), this
technique has some serious limitations. The intrao-
perative serial cutting of the entire SLN is not
applicable because of the prolongation of operating
time, technical limitations of the processing of frozen
material, and loss of tissue for postoperative evalu-
ation. Usually, small SLLNs are processed in one
piece, whereas larger ones are bisected. The number
of levels taken from each tissue block is not
standardised and varies between the departments.
This algorithm of tissue sectioning in FS therefore
enables one to reveal macrometastatic tumour
deposits. However, it leads to reduced sensitivity in
detecting micrometastases and results in false nega-
tives [69, 70]. FS allows reliable detection of clini-
cally important metastases in lymph nodes
(metastases bigger than 2 mm). Furthermore, it fails
only if the micrometastases are less than 2mm and
ITCs are diagnosed. Selection of SLN-positive
patients allows preoperative modifications of the
treatment, stops surgery and refers patients for
either chemoradiotherapy or surgery that is more
radical. In contrast, negative FS in early cervical
cancer is an important part of individually tailored,
less radical surgery. Sentinel node biopsy allows
more precise histopathology evaluation of the ‘high
risk’ nodes because serial sections and ultra-staging
of whole material are impossible. In addition,
Sentinel node biopsy allows more precise negativity
determination of the evaluated ‘high risk’ lymph
nodes.

Microinvasive carcinoma - management

Prognostically, the most favourable subgroup of
patients with early stage cervical cancers is patients
with microinvasive cancers. The International
Federation of Gynaecology and Obstetrics (FIGO)
classification of carcinoma of the cervix from 1994

was based on the histological definition of stage IA
cervical cancer, which measures invasion depth and
horizontal extension. In 2009, the new FIGO staging
system was published. In this new version, the
definition of stage IA was not changed [71]. Stage
IA1 was defined as a tumour that invades to a depth
of 3mm or less with 7mm or less horizontal spread.
Stage IA2 was defined as stromal invasion of more
than 3mm and less than 5mm with a horizontal
spread of 7mm or less. According to FIGO classi-
fication, an IAl and IA2 can only be diagnosed
microscopically, a cervical lesion should not be
clinically visible and the involvement of vascular
spaces (lymphatic, venous) does not change the
stage, even though it has been accepted as a strong
prognostic factor. In 1973, the SGO accepted a
definition for microinvasive cervical cancer, where the
criteria were depth of invasion less than 3 mm and the
absence of LVSI without any limits of the tumour
horizontal dimensions. Since the end of past century,
numerous publications appeared about microcarci-
noma that did not specify the horizontal diameter.
In addition, some of these studies included tumours
with a horizontal tumour spread of more than 7 mm
or clinically detectable lesions, although these are
FIGO stage IB1 and have a higher incidence of
positive lymph nodes (these publications are cited in
monographs). The true incidence of lymph node
metastases from microinvasive cervical carcinomas
was difficult to determine from these retrospective
studies because they used different definitions of
microcarcinomas. For exact evaluation, type of his-
topathological elaboration of lymph nodes — levelling
and evaluation of angioinvasion are necessary. SLLN
mapping is a new phenomenon that allows serial
section of the most risky lymph nodes and increases
detection of micrometastases [67, 68]. Detection
and utilisation of SLN mapping are not yet accepted
in the FIGO classification of cervical cancer. Risk of
positive lymph nodes in stage IA1 cervical cancer is
less than 0.5% in cases without angioinvasion and
increases to 1-2% in cases when angioinvasion is
present. Recurrence risk in IA1 cervical cancer is less
than 2% [72]. The majority of studies presented
positive lymph nodes of from 3% to 7% in stage
IA2 cervical cancer. If strict FIGO criteria for IA2
cancer are observed, Lushley et al. found a risk of
positivity of lymph nodes of 0.5% with a recurrence
rate of 2.9% [73]. When angioinvasion is not present
in stage IA2, risk for lymph node involvement is very
low [74]. Reviews about adenocarcinoma stage
IA1 and IA2 (strict FIGO criteria) confirm a
low incidence of positivity of lymph nodes, although
it is still possible to find in the literature more
radical management in adenocarcinoma than in
squamous cell carcinoma. No difference was found
in recurrence after conservative or radical
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treatment (less than 2%) [73, 75]. Current data about
fertility-sparing surgery confirm that adenocarcinoma
is not necessarily managed more aggressively than
squamous cancer. The question remains whether
LVSI is a prognostic factor in microinvasive stage IA1
or IA2 for squamous cell carcinoma or adenocarci-
noma. Controversy still remains whether LVSI
affects the management of fertility-sparing surgery
[26, 28-34, 69].

Stage IA1 (Figure 1A)

Conisation for the conservative treatment of stage
IA1 cervical cancer is a standard treatment option in
women wishing to retain their reproductive potential.
However, we prefer needle electroexcision cone
biopsy (NEEC) or large loop electroexcision of the
transformation zone (LLLETZ) or cold knife biopsy.
Laser conisation has been replaced by high frequency
techniques (e.g. needle cone biopsy or LLETZ).
From a surgical and pathological point of view (no
burnt margins), cold knife biopsy is the best proce-
dure available, but it has the highest risk of preterm
delivery. Therapeutic conisation would have a
tumour-free surgical margin (exocervical and endo-
cervical). If women do not plan pregnancy, simple
hysterectomy is preferred. Hysterectomy in post-
menopausal women would be the treatment of
choice because stenosis of the endocervical canal is
common after conisation and follow-up is limited. If
LVSI is present, management is controversial. In our
management, SLN mapping is recommended with
extirpation only SLN. Complications associated with
systematic pelvic lymphadenectomy predominate the
risk of pelvic recurrence.

Stage TA2

Convincing data show that the risk of positive lymph
nodes is low and positive findings of parametrial
involvement are extremely rare in FIGO stage IA2.
Risk of involvement of regional lymph nodes and risk
of recurrence are the same as in squamous cell cancer
as in adenocarcinoma [72-74]. Despite these data,
many authorities recommend modified radical hys-
terectomy (type B) and if LVSI is not present, they
suggest extrafascial hysterectomy (type A) with pelvic
lymphadenectomy. Radical vaginal trachelectomy
(RVT) with laparoscopic pelvic lymphadenectomy
is usually indicated as fertility-preserving surgery
[28-33, 72-75]. Less radical procedures (conisation
and simple trachelectomy) with SLN mapping and
laparoscopic pelvic lymphadenectomy are currently
alternatives to more radical procedures. These less
radical procedures have less morbidity and good
pregnancy outcome [34, 49, 69, 76, 80]. Numbers of
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publications about minimal impact of parametrect-
omy and systemic lymphadenectomy in stage IA2
regardless of long-term morbidity of these proce-
dures increase. Pilot studies of less radical proce-
dures are already published [34, 49, 69, 76, 80].
SLN mapping with use of minimal invasive tech-
niques and simple hysterectomy or conisation in
women seeking pregnancy are logically a next step in
individualised and less radical therapy in early stages
cervical cancer. Prospective randomised studies that
would compare conservative and radical procedures
could not be realised because of the low number of
patients with stage IA2. Clinical data that allow us to
change the management of the treatment of stage
IA2 disease include fertility-sparing surgery when the
exact FIGO criteria can be retained.

Stage IB1

Stage IBI1 includes a broad range of prognostic
tumours. Further subgrouping of this stage is neces-
sary for treatment management. Stage IB includes
IB1 tumours with invasion less than 10 mm, less than
half of stromal invasion and smaller than 20 mm at
the largest diameter that have risk of involvement of
lymph nodes 7-10% and where risk of parametrial
involvement is less than 1% [3-5, 43, 50, 53, 61, 63].
In contrast, IB1 tumours larger than 30 mm that
infiltrated more than two thirds of the cervical stroma
or with infiltration of the lower uterine segment have
a 30-40% risk of positive pelvic nodes and a risk of
parametrial involvement of 10-30% [3, 44, 45, 53,
64]. These tumours are similar to stage IB2.
Individualisation of treatment to reduce therapy
(associated early and late morbidity) is the current
trend in cervical cancer surgery. Extensive lympha-
denectomy and paracervical resection (parame-
trectomy) are the main causes of postoperative
complications [3, 64, 77]. The basic surgical
approach for treatment of stage IB cervical cancer
is radical hysterectomy and pelvic lymphadenectomy.
The Piver—Rutledge—Smith classification published
in 1974 has long been accepted by the medical
community [78]. The anatomical landmarks, espe-
cially for radical hysterectomy type II-III, were not
well defined within this classification system. The
term radical hysterectomy was used for different
surgical procedures with various levels of radicality.
These anatomical landmarks were suggested by
Querleu and Morrow in 2008 [79]. This classifica-
tion, based on international discussions and the
consensus of leading experts, divides radical hyster-
ectomy into types A-D (Table I). Despite some
objections to this classification, it is regarded as the
most suitable classification of radical hysterectomies
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and capable of accommodating new trends in cervi-
cal cancer surgery [3].

Stage IB1 - ‘small volume tumours’ (Figure 1B)

The first group includes IB1 tumours that do not
fulfil criteria of stage IA2 (i.e. tumours less than
20mm at the largest diameter, stromal invasion less
than 10 mm and stromal infiltration less than half of
the stroma) (Figure 1). This group is possible to
identify through conisation, excisional biopsy and
imaging methods, particularly MRI and ultrasonog-
raphy in clinically clear cancers. These methods
enable exact tumour volumometry (relation tumour
and healthy tissue and the distance of the tumour
from the pericervical fascia). In this subgroup the
majority of patients do not present lymph node
metastases and parametrial involvement and node
negative patients are extremely rare. A large number
of retrospective studies have shown that the
incidence of lymph node positivity in this group is
7-10% and parametrial involvement in pelvic lymph
node negative patients is less than 1% [5, 43, 46-49].
In their review, Stegeman et al. found only 0.6% of
their patients with parametrial involvement [4].
Research over the past 10 years on SLN nodes has
greatly expanded our knowledge on lymphatic prop-
agation of early cervical cancer [49, 50, 61-63]. SLN
mapping increases the reliability of lymph node
negativity because of serial section of the most risky
lymph nodes. Good timing of blue dye injection
during SLN mapping makes possible the identifica-
tion and removal of blue lymphatic channel and
parametrial lymph nodes. In a prospective study
Strnad et al. demonstrated that, if the SLLNs are
negative, the risk of tumour involvement of the
paracervix is minimal in cervical cancer less than
20 mm in diameter and infiltrating less than one half
of the cervical stroma [50]. In select early ‘small’
volume cervical cancer the combination of lymphatic
mapping and SLNI makes it possible to perform less
radical surgeries of the parametrial in SLLN negative
patients. A preliminary study showed that it is
feasible and safe to reduce the radicality of para-
metrial resection when tumour volume is small,
when the patients are sentinel node negative and
when treatment associated with morbidity is low [69,
80,81]. However, extrafascial ‘simple’ hysterectomy
(type A) in situations where future childbearing was
not an issue or large cone or simple trachelectomy in
SLN negative patients with laparoscopic or robotic
lymphadenectomy is still an experimental alternative
to modify radical hysterectomy (type B) or radical
vaginal trachelectomy. In conclusion, we feel that
there is growing evidence to reduce radicality in
‘small’ volume tumours. The incidence of

parametrial tumour involvement in this subgroup of
SLN negative patients is too low to justify
parametrectomy.

Stage IB1 - ‘more than small tumour volume
and less than two thirds stromal invasion’
(Figure 1C)

The majority of these IB1 tumours are diagnosed
clinically (Figure 1). Preoperative MRI or ultraso-
nographic tumour volumometry can estimate quite
exactly tumour extent in the uterine cervix. The
involvement of pelvic nodes is from 12-24%. The
extent of radical surgery should be individualised
with the aim of minimising injury to the pelvic
autonomic innervations. The first choice is to
preserve the nerves with minimum damage and
perform  nerve-sparing radical  hysterectomy
(NSRH) type C1 (type III radical hysterectomy
with NS in the old terminology). Studies of type III
NSRH (C1) have increased over the years. Precise
visualisation is important for exact identification of
nerve fibres. NSRHs are performed by the abdom-
inal approach. Laparoscopy and robotic surgery
offers many advantages, with the greatest being
improvement in visualisation. The schools of surgery
that undertake NSRH differ, but all track the same
idea: perioperative location and protection of the
autonomic pelvic nerves [3].

A second approach to preserving nerves is to use
less radical surgery with less radical resection of the
paracervix: radical hysterectomy type B1 or B2 (type
IT radical hysterectomy or modified RH in the old
terminology). Over the past three decades, several
papers have described a large reduction in morbidity
after modified RH compared with standard radical
hysterectomy. Our onco-gynaecological school pre-
fers nerve-sparing radical hysterectomy type C1 with
SLN detection and frozen section in this group of
patients. Fertility-sparing surgery is limited and
controversial in women with tumours larger than
20 mm. Recurrence risk in these tumours is about
20% after radical abdominal trachelectomy or radical
vaginal trachelectomy. A limitation of fertility-pre-
serving surgery, which has been accepted by the
majority of onco-gynaecological centres, is deep
stromal invasion and tumours larger than 2cm.
The aim of neoadjuvant chemotherapy (NAC) is to
reduce the size of the cervical tumour in order to
preserve fertility. Few papers have been published on
NAC before fertility-sparing surgery. Three cycles of
high-dose density neoadjuvant chemotherapy are
used in our centre. All protocols with NAC followed
by fertility-sparing surgery are still experimental and
hence it will be necessary to have a larger group of
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patients to confirm oncological safety and pregnancy
outcome.

Stage IB1 - ‘more than two thirds stromal
invasion’ (Figure 1D)

Tumours infiltrating more than two thirds of cervical
stroma and bigger than 30 mm are prognostically the

Stage IA

Figure 1. Stage IA.

Stage IB1
small volume
tumors

< 2cm, < 1/2 of stroma

Figure 2. Stage IB1, small volume tumours.
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most unfavourable and comparable to stage IB2.
Tumours with stromal invasion of more than two
thirds or reaching the pericervical fascia or infiltrat-
ing the low segment of uterine corpus (Figure 1)
have a high risk of involvement of the paracervix
(10-20%) and pelvic lymph nodes (30-40%).

Stage IB1
more than 2cm
less than 2/3

> 2 cm, < 2/3 of stroma

Figure 3. Stage IB1, less than 2/3 of stroma are more
than 2 cm.

Stage IB1
more than 2/3
less than 4 cm

<4 cm, > 2/3 of stroma

Figure 4. Stage IB1, more than 2/3 of stroma are less
than 4 cm.
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Table 1.

Classification of radical hysterectomy [79]

Type of
hysterectomy

Resection extend

Ureter Comment

A Minimum
resection of
paracervix

B Transection of
paracervix at
the ureter

B1
B2

C Transection of
paracervix at
junction with
internal iliac
vascular
system

Cl

C2

D Laterally
extended

resection
D1

D2

Paracervix is transected medial to
ureter but lateral to the cervix

Uterosacral and vesicouterine liga-
ments are not transected at a dis-
tance from the uterus

Vaginal resection — generally at a
minimum, without removal of the
paracolpos

Paracervix is transected at the level of
the ureteral tunel

Partial resection of uterosacral and
vesicouterine ligaments

No resection of caudal (deep) neural
component of the paracervix
(caudal to the deep uterine vein)

Vaginal resection — at least 10 mm of
the vagina from the cervix or
tumour

B1 as described

B2 as described and with additional
removal of the lateral paracervical
lymph nodes

Transection of the uterosacral liga-
ments at the rectum

Transection of the vesicouterine liga-
ments at the bladder

Resection 15-20 mm of the vagina
from the tumour or cervix and
corresponding paracolpos

C1 with autonomic nerve sparing/
preservation

C2 without autonomic nerve sparing/
preservation

D1 resection of the paracervix at the
pelvic side wall with the vessels
arise from the internal iliac system,
exposing the roots of the sciatic
nerve

D2 resection of the paracervix at the
pelvic side wall with the hypogastric

Palpation or direct
visualisation without
freeing from bed

Unroofed and rolled
laterally

The border between paracervical and
iliac (parietal) lymph-node dissec-
tion is obturator nerve (combina-
tion of paracervical and parietal LN
dissection is comprehensive pelvic
node dissection and may be equiv-
alent to that of type C1 resection)

Completely mobilised

Completely mobilised

All types of radical hysterectomy are combined with lymph node dissection: Level 1, external and internal iliac level; Level 2, Level
1+ common iliac + presacral; Level 3, Level 2 + aortic infra-mesenteric; Level 4, Level 3 4 aortic infra-renal.

The majority of tumours have the largest diameter of

over 30 mm but less than 40 mm and thus do not
fulfil the criteria for stage IB2. When primary radical
hysterectomy is performed in cancers defined in this
way, the majority of women are indicated for
adjuvant radiotherapy or chemoradiotherapy based
on the Gynecologic Oncology Group (GOG) criteria
(intermediate or high-risk group). In this group
decisions about treatment management are impor-
tant from the perspective of oncological outcome and
QoL. For these women, many onco-gynaecological
centres prefer primary chemoradiotherapy to primary
surgery with adjuvant radiotherapy, which is

indicated in most patients. Chemoradiotherapy,
especially in young women, has significant long-
term morbidity (especially sexual), which decreases
QoL [3, 8, 77]. A third alternative of treatment is
neoadjuvant chemotherapy with consecutive radical
hysterectomy that is used in some onco-gynaecolo-
gical centres in ‘bulky’ cervical cancer with the aim of
downstaging the disease before radical hysterectomy
[83-86]. The main reason for neoadjuvant chemo-
therapy is to exclude any radiotherapy from treat-
ment in young sexually active women. The key factor
today is to select patients that benefit from surgery
and that mostly benefit from chemoradiotherapy.
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Patients with tumours infiltrating more than two
thirds of the cervical stroma are not suitable for any
current fertility-sparing procedures [85].

Conclusion

Optimal surgical management of early cervical
cancer should reduce early and late morbidity
without compromising oncological disease control.
Individualisation of radicality in early cervical cancer
should be based on preoperative assessment of risk
factors (histopathology, tumour volumometry (US or
MRI assessment of stromal infiltration), patient risk
factors). SLNM and perioperative examinations of
SLN are a new method that gives more precise
information about the most risk LN. With high
sensitivity, FS allows the detection of clinically
important metastases (bigger than 2mm) in lymph
nodes (FS missed only micrometastases or I'TCs).
Intraoperative selection of SLN-positive patients
enables modification of treatment during the proce-
dure (terminate surgery and refer the patient for
chemoradiotherapy or to perform more radical sur-
gery). When FS is negative in early cervical cancer,
individually tailored less radical surgery can be
performed. Sentinel node biopsy allowed more
precise histopathology evaluation of the ‘high risk’
nodes because serial sections and ultra-staging of
whole material were impossible. SLN mapping is not
still standard of care and would be used only in the
studies. Surgical options are currently a complex
decision-making process. Stage IB1 is constituted
from prognostically different subgroups.
Ultraconservative surgery (hysterectomy type A) is
an experimental approach used for patients with
stage IA2 and for ‘small’ IB1 cervical cancer with
favourable prognostic factors and negative SLN.
Fertility-sparing procedures (e.g. RVT or less radical
simple trachelectomy or large cone with pelvic
lymphadenectomy) in tumours less than 2cm in
diameter and less than half of stromal invasion are
now considered safe surgical procedures. We still
need to develop approaches for tumours larger than
2cm in diameter but for now, the NAC approach
seems to be the most promising. The incorporation
of fertility-sparing surgery for cervical cancer in
young women is one of the most important break-
throughs in onco-gynaecology in the past 20 years.
For tumours with infiltration more than one half of
stromal invasion, the concept of preservation of
autonomic nerves during radical hysterectomy
becomes standard in many onco-gynaecological
centres. Tumours infiltrated more than two thirds
of the cervical stroma, tumours with low uterine
segment, and tumours that extend to the pericervical
fascia are the most controversial. These tumours are
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not yet staged but are very similar with respect to risk
factors or management. The key question today is to
select patients that will benefit from surgery or
chemoradiotherapy.
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« Prospective study on neoadjuvant chemotherapy in cervical cancer larger then 2 cm before fertility sparing surgery, oncologic and fertility results.
« Evaluation of oncological results: adverse events, response for neoadjuvant chemotherapy, recurrence rate.
« Evaluation of pregnancy results after neoadjuvant chemotherapy followed by laparoscopoic pelvic lymphadenectomy and simple trachelectomy.
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Objective. 28 women under 35 years with early-stage cervical cancer and strong desire for fertility preservation
that do not fulfil standard criteria for fertility-sparing surgery (tumour larger than 2 cm or with deep of infiltration
more than half of stroma) were included in prospective study.

Methods. Dose-dense neoadjuvant chemotherapy (NAC) was performed on all 28 patients in 10-day intervals:
cisplatin plus ifosfamide in squamous cell cancer (15 women—53.6%) or cisplatin plus doxorubicin in adenocar-
cinoma (13 women—46.3%). Patients underwent laparoscopic lymphadenectomy and vaginal simple trachelecto-
my after NAC. Patients with positive lymph nodes or inadequate free surgical margins underwent radical
hysterectomy.

Results. No residual disease was found in 6 women (21.4%), microscopic disease was observed in 11 women
(39.3%) and macroscopic tumour in was observed in 11 women (39.3%). Ten women (35.7%) lost fertility. Four
women (20%) after fertility-sparing surgery recurred, two died of the disease (10%). Fertility was spared in 20
(71.4%) women and 10 of them became pregnant (50%). Eight women delivered ten babies (6 term and four
preterm deliveries). There were two miscarriages in second trimester (in one woman) and one in first trimester.
One woman underwent four unsuccessful cycles of IVF, one failed to become pregnant and one recurred too early.
Two women underwent chemoradiotherapy for recurrence and lost chance for pregnancy.

Conclusions. Downstaging by NAC in IB1 and IB2 cervical cancer before fertility-sparing surgery is still an
experimental procedure, but shows some promise. Long-term results in relation to oncological outcome for this
concept are still needed.
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Fertility-sparing surgery
Neoadjuvant chemotherapy
Trachelectomy

Pregnancy outcome
Fertility outcome

Cervical cancer

© 2014 Published by Elsevier Inc.

Introduction

The mean age of women at the time of first delivery has increased in
the past decade, which, inadvertently, has led to an increase in the num-
ber of women with cervical cancer who wish to preserve their repro-
ductive potential to achieve pregnancy in the future. Vaginal radical
trachelectomy (VRT), abdominal radical trachelectomy (ART) or simple
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trachelectomy are safe fertility procedures for the treatment of women
with lymph node-negative early-stage cervical cancer. One of the limi-
tations of fertility-preserving surgery is deep stromal invasion and a
tumour larger than 2 cm [1,2]. The recurrence rate in women with a tu-
mour larger than 2 cm is 20.8% after VRT and 20% after ART [3]. Cervical
cancer is usually chemosensitive on a platinum-based combination of
agents. Some centres use neoadjuvant chemotherapy (NAC) in “bulky”
cervical cancer to downstage tumour before radical surgery. The re-
sponse rate of NAC in advanced cervical cancer is between 60 and 95%
[4-6]. NAC can decrease tumour volume before surgery, which enables
the complete removal of the tumour with negative margins whilst
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preserving an adequate amount of cervical tissue. Such a procedure
improves the chances for successful pregnancy. This is a prospective
study of women with early-stage cervical cancer with tumours that
exceeded 2 cm in the largest diameter or infiltrated more than half of
the cervical stroma and who had undergone high-dose density neoadju-
vant chemotherapy.

Material and methods

Patients with previously untreated histologically confirmed invasive
squamous cell carcinoma, adenocarcinoma or adenosquamous cervical
carcinoma IB infiltrating more than half and less than two thirds of
the cervical stroma and larger than 2 cm in the largest diameter were
eligible. All (small and large cell) neuroendocrine or adenocarcinoma
with neuroendocrine components were excluded. All women were in
fertility age (40 years and younger) and expressed a strong desire to
spare their fertility. All women underwent magnetic resonance imagin-
ing (MRI) and vaginal ultrasonography (US) examination to evaluate
tumour size and volume as well as to assess pelvic lymph node status.
Patients with clinically (MRI or US) positive lymph nodes and with
tumour that infiltrated more than two thirds of cervical stroma were
excluded from the study. In addition, a chest radiograph, blood count
and biochemistry (liver function, creatinine clearance and iontogram)
were performed. The study was approved by the local ethical committee.
Informed consent was obtained from each patient before the initiation of
study procedures.

The patients were treated with three cycles of dose-dense NAC using
an interval of 10-14 days. A combination of cisplatin (75 mg/m?) and
ifosfamide (2 g/m?, maximal total dose 3 g) was used in squamous
cell carcinoma and cisplatin (75 mg/m?) plus doxorubicine (35 mg/m?)
in all adenocarcinomas. Blood count and biochemistry were done before
each cycle of chemotherapy and before surgery. Adverse effects of
chemotherapy were graded with the WHO classification. US or MR, or
both were performed after a 3rd cycle of chemotherapy to evaluate
response to chemotherapy.

Laparoscopy with sentinel lymph node (SLN) mapping was per-
formed in all patients. SLNs were sent for frozen section analysis. If the
sentinel nodes were negative on frozen section, laparoscopic pelvic
lymphadenectomy was completed. If the definitive histopathological
evaluation after 7 days did not detect metastases in the lymph nodes,
simple trachelectomy was performed. At least two thirds of cervical
stroma was removed by simple trachelectomy in all cases (8-10 mm
of cervical stroma was preserved). Frozen section was not performed
during trachelectomy to identify close margins. Ultramicrostaging of
SLNs and standard evaluation of other nodes were performed. In case
of positive SLNs or closed margins (less than 8 mm of tumour free
tissue) in the trachelectomy specimens radical hysterectomy type C2
with pelvic and low paraaortal lymphadenectomy was performed. A
pathologist with experience in oncogynaecology evaluated all histo-
pathological specimens.

The patients remained on a regular follow-up every third month that
included clinical examination colposcopy and Pap smear and every six
months HPV-HR testing was performed. In addition, vaginal US and
MRI were performed every six months and if any abnormalities were
detected, MRI is indicated.

Results

Written informed consent was signed by the 28 women between
April 2005 and December 2013. Nine patients previously published
were included into study and pregnancy data was actualised [4]. Of
these 28 women, 26 were nulliparous. The mean age of the women
was 28.6 years (range 15-34 years). Fifteen women (53.6%) were diag-
nosed with squamous cell cancer and 13 (46.4%) were diagnosed with
adenocarcinoma. Lymphovascular space involvement (LVSI) presented
in 11 women (39.3%), negative LVSI in 7 (25%) and in 10 (37.7%) LVSI

was not possible to determine because only punch biopsy was done as
the means of diagnosis. Of the 28 women, 21 had stage IB1 cervical can-
cer (75%) and 7 had stage IB2 cancer (25%) that infiltrated no more than
two thirds of the cervical stroma. The average interval between the first
day of chemotherapy and surgery was 42.7 days (range 36-53 days).
Grade 3 neutropenia was found in five women (17.9%); no other hae-
matological toxicity grade 3 and 4 was diagnosed. Grade 3 neutropenia
occurred in all women after the third course of chemotherapy and thus
it was not necessary to postpone chemotherapy. Grade 4 of alopecia was
found in all women with a regimen of doxorubicin. No other toxicity
grade 3 or 4 was seen. Within 6 weeks after surgery, one patient
developed inflammatory lymphocyst that was accompanied by fever,
elevated C-reactive protein and procalcitonin. She was treated con-
servatively by antibiotics. Further, one woman had lymph oedema of
the legs. Stenosis of the cervical canal after trachelectomy was diag-
nosed in 5 women of 20 (25%). All of these women underwent dilata-
tion of the cervical canal under general anaesthesia because it was
impossible to take an endocervical Pap smear during follow-up. All
women had regular menstruation period within four months from last
cycle of chemotherapy. No hormonal treatment was necessary.

Median follow-up was 42 months (range 5-103). Complete re-
sponse (no residual disease after NAC) on the definitive histopatholog-
ical examination was presented in six women (21.4%) and microscopic
residual disease (tumours smaller than 3 mm in the largest diameter)
was noted in 11 women (39.3%). Macroscopic residual disease after
NAC was diagnosed in 11 women (39.3%). Twenty women (71.4%)
retained their fertility. Analysis of frozen sections of SLNs was positive
in two women (7.1%), who immediately underwent radical hysterecto-
my type C2. Positive or close margins on trachelectomy specimens were
found in six women (21.4%) with negative lymph nodes. These six
women underwent radical hysterectomy. Eight women that underwent
radical hysterectomy were excluded from study. The recurrence
rate was 20% (4 of 20 women in whom fertility was preserved). Local
recurrence in the cervix was diagnosed in three patients. One of these
patients underwent radical hysterectomy and she is without evidence
of disease. The other two underwent chemoradiotherapy: one is with-
out evidence of disease and one died of disease. Distant recurrence
(ovary) was diagnosed in one woman, who later died of disease. The
mortality rate was 10% (2 of 20 women with preserved fertility), both
of whom had squamous cell cancer. Two women with successfully
treated recurrence had adenocarcinoma (Table 1).

Our fertility-sparing procedure was completed in 20 women and ten
of them (50%) became pregnant (Table 2). Eight women (40%) deliv-
ered ten babies. There were four premature deliveries: one occurred
during the 24th week of pregnancy, one during 28th week of pregnancy
and two, two were between 34 and 36 weeks of pregnancy. In all
four premature deliveries the cause was premature rupture of the
membrane (PROM) due to infection. All babies are healthy. Any disabil-
ity like mental, motoric, hearing lost or vision impairment was not
diagnosed in premature delivered babies. One woman had a missed
abortion in first trimester. One woman miscarried twice in second
trimester, and in both cases intrauterine infection was the cause of the
abortion. One woman underwent unsuccessful in vitro fertilisation on
four occasions and three women went on to become pregnant. Three
women underwent some of the assisted reproduction methods (two
women had undergone successful intrauterine insemination and one
unsuccessful in vitro fertilisation). Two women recurred and un-
derwent chemoradiotherapy and lost chance for pregnancy. For differ-
ent reasons (age, partner), 4 women had no plans to become pregnant.

Discussion

The recurrence rate after fertility-sparing surgery without NAC in
tumours exceeding 2 cm is 20% after ART and 20.8% after VRT [2].
When a tumour is larger than 2 cm and completely removed with
adequate free margins, there is usually enough stromal tissue remaining
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Table 1
Recurrences.
Histopathology Tumour volume Residuum Site of recurrence Therapy Survival
Nee IB1 Macro — 13 mm, Distant Surgery Died of disease
LVSI + 15 x 17 x 24 mm invasion 6 mm (Ovary) adjuvant RT
G3 + CHT
AC IB1 Macro — 10 mm, Local Surgery Alive without evidence of disease
LVSI unknown 25 x 25 x 24 mm Invasion 9 mm adjuvant RT
G1
Nee IB1 Micro —1 x 2 mm Local CHRT Died of disease
LVSI + 26 x 30 x 10 mm
G3
AC B2 Micro 2 x 3 mm Local CHRT Alive without evidence of disease
LVSI unknown 36 x 40 x 27
G2

SCC—squamous cell carcinoma, AC—adenocarcinoma, LVSI—lymphovascular space involvement, G—grade, RT—radiotherapy, CHT—chemotherapy, CHRT—chemoradiotherapy.

for successful pregnancy, especially in nulliparous women. NAC should
decrease tumour volume, which would enable the complete removal of
the tumour with negative margins whilst preserving an adequate
amount of cervical tissue. Such a procedure improves the chance of
successful pregnancy. The recurrence and mortality rates of our group
of patients after NAC are 20% and 10%, respectively. These figures
are quite high when compared with 4.8% (recurrence rate) and 1.6%
(mortality rate) in patients with a tumour smaller than 2 cm that
underwent VRT without NAC [7]. Tumour characteristics of our group
of women are generally unfavourable. All tumours in our group of
women exceeded 2 cm in the largest diameter compared with 14%.
Negative LVSI was observed in only 25% of the patients compared
with only 71% and grade 2 and 3 was diagnosed in 82.1% of the patients
compared with 55%. Tumour size, tumour grade and LVSI are important
prognostic factors in women with early cervical cancers [8]. Mortality
rate in our fertility-sparing group of node-negative patients was 10%.
It does not exist any paper about similar aged women with cervical can-
cer IB1 bigger than 2 cm. Mortality in node-negative patients with bulky
tumour after NAC and standard radical hysterectomy is 8.6% [5].

Some studies shows that adenocarcinoma is an independent prog-
nostic factor in early stage cervical cancer with intermediate risk factors
(deep stromal invasion, LVSI and a tumour larger than 4 cm) [9]. In
Europe, adenocarcinomas of the cervix currently account for approxi-
mately 18% of all cervical cancers [10]. Adenocarcinomas represented
46.4% of the tumours in our group of patients. Adenocarcinomas are
less chemosensitive and radiosensitive than squamous cell cancers.
The high number of patients with bulky adenocarcinoma could have
affected the recurrence rate. In our group of patients recurrent rate is
the same (two and two women) and only women with squamous cell
cancer died.

Current data are not sufficient to identify the optimal procedure
after NAC (ART or VRT or simple trachelectomy). Fertility results are
satisfactory only after VRT and simple trachelectomy [2]. When we per-
form VRT, the same amount of cervical stroma as in simple

Table 2
Pregnancy outcome.

trachelectomy is removed; additionally only parametrial tissue is
resected. Three of four recurrences in our group of patients were local-
ised in the residual part of cervix. One of our patients had haematolog-
ical dissemination that is not dependent on the type of procedure.

When the same NAC was used in IB bulky tumours followed by rad-
ical hysterectomy, the optimal response rate was 78.8% [5]. The optimal
response rate in our fertility-sparing group of patients was only 60.7%.
However, the criteria for an optimal response rate differ. Reduction of
tumour volume of 50% and more was defined as an optimal response
before radical hysterectomy. Complete response and microscopic resid-
ual disease were defined as an optimal response before fertility-sparing
surgery. In macroscopic residual disease, it is more difficult to preserve
an adequate amount of cervical stroma to increase the chance of preg-
nancy and simultaneously attain safe free margins. Macroscopic residual
disease after NAC and fertility-sparing surgery is more risky for local
tumour recurrence.

We did not use adjuvant treatment in our patient group after trach-
electomy, some kind of adjuvant treatment is usually used after NAC
followed by radical hysterectomy when any risk factor is present [5].
Adjuvant chemotherapy after NAC followed by radical hysterectomy is
indicated at our department in all lymph node negative patients that re-
spond to NAC and have macroscopic residual disease [4,5]. In the future,
adjuvant chemotherapy after NAC followed by trachelectomy in women
with residual disease would reduce the number of recurrences [5].

Lymph node involvement is the most important risk factor in early
cervical cancer [8]. Lymphadenectomy before NAC is probably a safer
procedure, mainly because fertility-sparing surgery is offered only to
“true” lymph node negative patients [12]. NAC reduced the number of
lymph node positive patients [5,13]. Lymph node positive women
remain at higher risk for recurrence than node negative women, especial-
ly when adjuvant treatment is not performed. The problem arises when
some complications during or after this procedure occur (e.g., bleeding
or lymphocytes); in such an event, blood support to the tumour is
poor and chemotherapy is less effective.

Pregnancy Termination of pregnancy

Weeks of termination Notes

Spont. pregnancy
Spont. pregnancy 2x
Spont. pregnancy
Spont. pregnancy 2x
Pregnancy after IUI 2 x
Spont. pregnancy
Spont. pregnancy
Spont. pregnancy
Pregnancy after [UI
Spont. pregnancy

Spont. delivery

Spont. deliveries 2 x
Spont. delivery

Spont. deliveries 2x
Spont. miscarriages 2 x
Caesarean section
Spont. delivery

Missed abortion 10 weeks

24 weeks (650 g)

40 weeks(3700 g) and 34 weeks (2460 g)
36 weeks (2510 g)

41 weeks (3340 g) and 40 weeks (3440 g)
16 weeks and 19 weeks

37 weeks (2910 g)

37 weeks (2450 g)

PROM—cause of premature delivery
PROM —cause of premature delivery
PROM—cause of premature delivery

PROM—cause of both miscarriage-infection
Acute hypoxia of foetus

Ongoing 21 weeks
Ongoing 30 weeks

[Ul—intrauterine insemination, PROM—premature rupture of membrane.
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A variety of chemotherapeutic protocols have been used followed by
fertility-sparing surgery. The first-line combination of TIP (paclitaxel,
Ifosfamide and cisplatin) or TEP (paclitaxel, epirubicin and cisplatin) is
currently most often used [7,11,12,14,15]. There are more complete
responses, but the interval between chemotherapy normally varies
between 21 and 28 days. These triplets are more toxic and it is not pos-
sible to use them in dose-dense schemes. The interval between cycles of
chemotherapy prolongs the interval between initiation of chemothera-
py and surgery, which can result in tissue changes and surgery that is
more difficult (increase in complications such as blood loss and cervical
stenosis). In our group, the median interval between the first day of the
first cycle of NAC and surgery was 42.7 days. This is not only important
for surgery but also from a quality of life perspective. Toxicity of TIP/TEP
chemotherapy is higher than in doublet regimens if it is used before
radical hysterectomy [4,5,16]. When a TIP/TEP combination is used
before fertility-sparing surgery, toxicity is similar to that in a doublet
regimen. The younger age of women indicated for NAC followed by
fertility-sparing surgery would account for the lower toxicity.

Our pregnancy results are excellent and comparable with pregnancy
results after VRT or simple trachelectomy [2,7]. Pregnancy rate was 50%
(10 women out of 20) in our group of patients in comparison with 52.3%
in VRT group [7]. First trimester loss was seen in 7.7% of cases (1 out of
13 pregnancies) compared with 20% in VRT group. Second trimester
miscarriage occurred in 15.3% of cases (2 out of 13 pregnancies) com-
pared to 3% after VRT. Seventy seven percent of pregnancies of were
terminated by delivery compared with 73% in VRT group. Pregnancy
results after NAC are better in general due to Maneo study inclusion.
Only large cone was performed after NAC in this study.

In conclusion, there is no doubt about the safety and successful
pregnancy outcome of fertility-sparing surgery in tumours smaller
than 2 cm and infiltrating less than half of the stroma (laparoscopic
lymphadenectomy followed by VRT or simple trachelectomy or large
cone). Downstaging by NAC in IB1 and IB2 cervical cancer before
fertility-sparing surgery is still an experimental procedure, but shows
some promise. Patients with only microscopic disease after NAC seem
to be best candidates for fertility-sparing surgery. Current data are not
sufficient to identify the optimal procedure after NAC (ART or VRT or
simple trachelectomy). Pregnancy outcome seems better after simple
trachelectomy than after radical trachelectomy or abdominal trachelec-
tomy [2]. Long-term results in relation to oncological outcome for this
concept are still needed.
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