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1. Cile habilita¢ni prace

Habilitatni prace predstavuje komentovany soubor vybranych publikaci. Je fazena do tii
tematicky souvisejicich kapitol, které dohromady tvoii celek — vysledek dlouhodobé védecko-
vyzkumné ¢innosti autora.

1. Prvnim cilem prace je zkoumani nezastupitelné role ultrazvuku v primarni diagnostice,
uréeni rozsahu onemocnéni, v diferencidlni diagnostice, v detekci pooperacnich
komplikaci a dispenzarizaci v onkogynekologii. Rozséhlé vyuziti ultrazvuku v téchto
indikacich v onkogynekologii dokumentuje prvni kapitola ,,Ultrazvuk jako zobrazovaci
metoda prvni volby v diagnostice, stagingu a dispenzarizaci v onkogynekologii.

2. 'V ramci zkoumani specifickych pooperacnich komplikaci v onkogynekologii se autor
dlouhodob¢ vénuje problematice vzniku lymfocyst, lymfedému a lymfatického ascitu po
systematicky provedené péanevni a/nebo paraaortdlni lymfadenektomii. Témto cilim se
vénuje kapitola “Specifické komplikace operaéni 1écby v onkogynekologii -
lymfocysta, lymfedém a lymfaticky ascites”.

3. Zavérecna kapitola habilita¢ni prace ,,Nové biomarkery, jejich prognosticky vyznam a
vyuziti v diagnostice a dispenzarizaci gynekologickych malignit* pojednava o novych
smérech a trendech vyvoje sérovych, tkanovych a imunohistochemickych markert u
karcinomu tuby, peritonea, ovaria a délohy. Vyzkum autora na poli téchto markert je
veden snahou o uréeni jejich samotné ¢i vzajemné piidané hodnoty v diagnostice,
stanoveni prognozy a V dispenzarizaci onkogynekologickych pacientek. Podrobné je
popséna nebo diskutovana zasadni zména klinické praxe, kterou vyvolal objev serdzniho
intraepitelidlniho karcinomu vejcovodu (STIC), jakozto spolecné prekancerozy velké ¢asti

high-grade ser6zniho karcinomu tuby, ovaria a peritonea (HGSC).



1. Uvod

Onkogynekologie je subspecializace oboru gynekologie a porodnictvi, kterd se zabyva
zhoubnymi nadory Zenskych orgéanii. V nasem onkogynekologickém centru komplexné feSime
nadory vulvy, pochvy, délozniho hrdla, té€la, zhoubné nadory vajecnikii, vejcovodl a peritonea.
Do problematiky onkogynekologie v nasem centru spada i péce o pacientky s karcinomem prsu.
Komplexni pfistup spociva v diagnostice, stagingu, [é¢bé, a nasledné¢ dispenzarizaci
onkogynekologickych pacientek. Nejéast&jsim nadorem Zen v CR, dle nejnovéjsi publikované
statistiky z roku 2015, je karcinom prsu s incidenci 132 pfipadi/100 000 Zzen za rok. Nepocitame-
li zhoubné nadory ktize, zhoubny nador dé€lozniho téla je po karcinomu prsu, plic a kolorektalnim
karcinomu ¢tvrtym nejcastéjSim zhoubnym nddorem Zen s incidenci 37 ptipadt/100 000 zen za
rok. Zhoubny nador vaje¢niku, vejcovodu a peritonea zaujima 5. misto s incidenci 19 a nasleduje
karcinom d¢lozniho hrdla s incidenci 16 pacientek na 100 000 zen/rok. Naopak mezi vzacné
nadory v populaci patii karcinom vulvy se ¢tyimi a pochvy s jednim piipadem na 100 000 Zen za
rok [1].

Lékarska ultrasonografie je neinvazivni, cenové dostupnou a Siroce rozSifenou zobrazovaci
metodou v oboru gynekologie a porodnictvi. Je spojena S minimalnim rizikem a mirou nepohodli
pro pacientku. Oblast ultrazvukové diagnostiky v onkogynekologii se v poslednich n¢kolika
letech velmi dynamicky rozviji. Rada praci doklada jeji zdsadni vyznam ve stagingu,
diferencialni diagnostice a dispenzarizaci v onkogynekologii. Pomoci ultrazvuku lze vyhodnotit
dualezité prognostické parametry a tim individualizovat onkologickou 1é¢bu.

Stale vSak mame k dispozici malo publikovanych dat tykajicich se pifesnosti této zobrazovaci
metody v hodnoceni jednotlivych parametri stagingu a jejiho vyuziti v diagnostice operacnich

komplikaci v onkogynekologii. Ptesnost ultrazvukové diagnostiky zavisi na zkuSenosti



vySetiujiciho 1ékare, kvalité piistroje a vV neposledni fad¢ i na tkanovych vlastnostech zkoumané
oblasti. V piipad¢, ze vySetieni provadi erudovany lékai v oblasti ultrazvukové diagnostiky v
onkogynekologii, ma metoda zcela zasadni roli v primarni diagnostice gynekologickych tumoru,
v posouzeni rozsahu postizeni panve (lokdlni rozsah onemocnéni), dutiny bfisni (vzdalené
postizeni) a retroperitonea, ve vyhodnoceni ucinku 1é¢by a v dispenzarizaci pacientek po
ukoncené onkologické 1écbé. Ultrazvuk umoziiuje mimo jiné i cilenou biopsii pokrocilych nadort
nebo metastatickych 1ézi a ziskani vzorku tkané pro histologické vysetieni [2].

I kdyZ dochazi v poslednich letech k vyraznému zkvalitnéni a zlepSeni softwarové 1 hardwarové
technologie jak ultrazvukovych pfistrojl, tak sond, stile existuji v nékterych piipadech limity a
omezeni v kvalit¢ zobrazeni (naptiklad hodnoceni retroperitonea u obéznich pacientek; posouzeni
jaterniho parenchymu v pfitomnosti objemného ascitu; adhezivni proces stfevnich kli¢ek
vyvolavajici silny akusticky stin ve sledované oblasti). V takové situaci ¢i pfi jinych
pochybnostech o rozsahu onemocnéni je nutné racionalné vyuzivat doplikovych zobrazovacich
metod a co nejpiesnéji predoperacné zhodnotit staging dle TNM klasifikace (T = tumor, N =
spadové lymfatické uzliny, M = metastazy), respektive dle Klasifikace FIGO (International
Federation of Gynecology and Obstetrics). Pti pretrvavajicich pochybnostech dopliiujeme pied
finalnim rozhodnutim o zpisobu onkologické 1écby diagnostickou laparoskopii.

Stejné jako ultrasonografie, ktera zaznamenava recentné velky rozvoj a predstavuje tak snahu o
jeji sirsi implementaci do konceptu individualizovaného medicinského piistupu k onkologicky
nemocnym pacientkam, tak i biomarkery jsou v onkogynekologii velmi atraktivnim objektem
vyzkumu v diagnostice, stanoveni prognézy a predikce gynekologickych malignit. Hlavni roli
hraji v dispenzarizaci pacientek po ukoncené 1é¢bé karcinomu ovaria. Za biomarker Ize
V podstaté¢ povazovat jakykoliv znak ¢i vlastnost, kterou lze objektivné zméfit a pouzit jako

indikator jak fyziologickych, tak i patologickych procest. K jeho méfeni lze pouzit metody
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fyzikalni, chemické, biologické, genetické, zobrazovaci nebo jejich kombinace [3]. Tato definice
dava v mediciné pojmu biomarker velmi Siroké uplatnéni, na druhou stranu pfinasi problémy
s jejich klasifikaci.

Obecné Ize biomarkery de€lit na zakladé jejich charakteru, piivodu nebo funkce (uplatnéni).
V klinické praxi se nejéastéji pouziva klasifikace biomarkert na zakladé jejich funkce. Z tohoto
pohledu rozlisujeme ve vztahu k pacientce a jejimu onemocnéni biomarkery rizika, diagnostické,
prognostické a prediktivni. Charakteristika nddorového biomarkeru je velmi obtizna, jedna se o
heterogenni skupinu méfitelnych znakt, kterymi lze spolehlivé odlisit nddorovou buiiku od
nenddorové. Pro zlepSeni senzitivity a specificity biomarkert pro v€asnou detekci zhoubnych

nadori jsou zkoumany jejich rizné kombinace.



2. Ultrazvuk jako zobrazovaci metoda prvni volby v diagnostice,
stagingu a dispenzarizaci v onkogynekologii

Ultrazvuk panve a dutiny bfi$ni je obligatorni zobrazovaci metodou v diagnostice, stagingu a
dispenzarizaci v onkogynekologii. Expertnimu onkogynekologickému ultrazvuku se autor cilené
vénuje od roku 2009, je clenem vyboru Sekce ultrazvukové diagnostiky a vyboru
Onkogynekologické sekce Ceské gynekologické a porodnické spolecnosti CLS JEP. Autor
aktivné pfednasi na narodnich i mezinarodnich konferencich, je organizatorem fady workshopi.
Podilel se jako hlavni autor ¢i spoluautor na tvorb&é narodnich doporucenych postupt
ultrazvukového vySetieni pii nalezu karcinomu délozniho hrdla a déloZniho téla. Obé prace byly
publikované v asopise Ceska Gynekologie vroce 2014. Ve své prednaskové &innosti se
dlouhodobé vénuje problematice adnexalnich tumorti, je nositelem mezinarodniho certifikatu
IOTA (International Ovarian Tumour Analysis) pro pokrocilou diagnostiku adnexalnich patologii
(certifikace 18.4.2015 a 10.2.2017 v belgickém Leuven).

IOTA byla zaloZzena v roce 1999 profesory Dirkem Timmermanem, Lil Valentin a Tomem
Bournem. Cilem této skupiny bylo vyvinout standardizovanou ultrazvukovou terminologii
popisujici adnexalni tumory. Terminologie byla publikovana skupinou IOTA v roce 2000 a stala
se zékladnim kamenem ultrazvukového popisu adnexalnich 1ézi, je celosvétové platna a
odbornou vetejnosti Siroce akceptovana a uzivana [4]. Autor ve svych publikovanych pracich a
studiich standardné pouziva tuto terminologii a mnohokrat se na ni odvoldvd a srovnava.
Terminologie je zasadnim pilifem pro jednotny mezinarodni popis adnexalnich patologii a
odrazovym miustkem pro hledani dalSich specifickych ultrazvukovych ryst a charakteristik

adnexalnich tumort.



Tato kapitola habilitacni prace je rozdélena do cCtyf podkapitol, ve kterych se autor snazi
definovat roli ultrazvuku z pohledu stagingu, diagnostiky i dispenzarizace v onkogynekologii.
V podkapitole 3.1. je popsana metodika spravného uziti ultrazvuku ve stagingu karcinomu hrdla,
kterou autor publikoval formou nédvrhu narodniho doporuc¢eného postupu. Déle se autor zaméiuje
na uziti ultrazvuku v diferencidlni diagnostice adnexalnich patologii, na jeho zéasadni roli
Vv piedopera¢nim rozdéleni tumort na suspektni z malignity a ostatni — viz podkapitola 3.2. Autor
se zabyva podrobnéji dvéma tumory (struma ovaria a Brenneriv tumor), které jsou pfedoperacné
velmi obtizné odlisitelné od karcinomu ovaria. Snazi se urcit jejich typické ultrazvukové znaky,
kter¢ by mohly napomoci ve spravném odliSeni od jinak pfedpokladané¢ho ovaridlniho
karcinomu. V podkapitole 3.3. ukazuje autor na nezastupitelnou roli ultrazvuku v piedopera¢nim
stanoveni rozsahu postizeni peritonedlnich povrchi panve u pacientek s lokalné pokrocilym
karcinomem ovaria. Posledni podkapitola 3.4. je vénovana komplexnimu gynekologickému
poradenstvi Zendm s karcinomem prsu a tém, které jsou ve vysokém riziku jeho vzniku. I pro tyto
pacientky je ultrazvuk v rukou zkuseného gynekologa — sonografisty zasadni z pohledu spravné

dispenzarizace a 1é€by karcinomu prsu.

3.1. Ultrazvuk ve stagingu délozniho hrdla — narodni doporuceny postup
Karcinom dé€lozniho hrdla je ¢tvrtou nejcastéjsi gynekologickou malignitou a Sestym nejcastéjSim
zhoubnym nadorem Zen v Ceské republice. Prvni vrchol incidence karcinomu délozniho hrdla je
ve tieti a Ctvrté dekade, druhy v Sesté a sedmé dekadé. Pacientky jsou Casto diagnostikovany
V pokrocilém stadiu onemocnéni. Karcinom délozniho hrdla se ve 45 % ptipadi vyskytuje u
pacientek ve fertilnim véku, z toho u 14 % pted 35. rokem zivota [1]. Jelikoz vyznamnou ¢ast

této skupiny predstavuji zeny planujici t¢hotenstvi, je na misté zvazovat a piipadné volit fertilitu
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Setfici chirurgické postupy s pomoci adekvatniho piedopera¢niho stagingu s pouzitim praveé
ultrazvuku. Piesné piedoperaéni zjisténi rozsahu onemocnéni u karcinomu délozniho hrdla je
zésadni pro naplanovani optimalni léCebné strategie — primarni radikalni hysterektomie,
neoadjuvantni chemoterapie s naslednou radikdlni onkogynekologickou operaci, primarni
radioterapic nebo paliativni chemoterapie. Pfesna znalost velikosti nadoru a ulozeni tumoru
V hrdle dé€¢lohy umoznuje onkogynekologovi individualizovat chirurgickou 1écbu, pfizptisobit
radikalitu chirurgického vykonu dané pacientce, a tim pii zachovani onkologické bezpecnosti
minimalizovat poopera¢ni morbiditu. Vice je uvedeno v pfiloze 3.1.1., kde autor popisuje
doporuceny postup ultrazvukového vySetfeni ve stagingu karcinomu d€loZzniho hrdla. Kromé
narodniho doporuceného postupu ultrazvukového vySetfeni hrdla délohy se autor spolupodilel na
tvorbé ndrodniho doporuceného postupu ultrazvukového vySetfeni pii stagingu karcinomu
délozniho téla, ktery byl publikovan jako ,,Ultrazvukovy staging karcinomu endometria —

doporudena metodika vySetieni. (2014) Ceska Gynekologie, 79 (6), pp. 466-476).
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3.1.1. Weinberger, V., Dvoiak, M., Haakova, L., et al. Ultrazvukovy staging karcinomu
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Objective: To develop guidelines for the ultrasound
examination of cervical cancer, including a unified ul-
trasound terminology.

Subject: Original paper

Setting: Gynecological Oncology Center, Department
of Obstetrics and Gynecology, Masaryk University and
General Faculty Hospital Brno, and Gynecological
Oncology Center, Department of Obstetrics and
Gynecology, Charles University in Prague - First
Faculty of Medicine and General Faculty Hospital
Prague.

Subject and method: The standard diagnostic alge-
rithm for examination of cervical cancer in oncogyne-
cology centers in the Czech Republic is based on pu-
blished studies, own experience (Oncogynecological

Center, Department of Gynecology and Obstetrics,
1% Medical Faculty, Charles University) and the experi-
ences of a group of ultrasonographers involved in the
grant project IGA MZ CR NT13070 focused on the im-
plementaticn of an oncogynecological ultrasound into
clinical practice. Standard ultrasound examination
includes twa-dimensional real-time ultrasound exa-
mination (sagittal and transverse views). Transrectal
or transvaginal ultrasound examination is combi-
ned with transabdominal ultrasound. Prerequisites
are quality ultrasound equipment, a high frequency
microconvex linear probe and abdominal convex
and linear probe. The examination is performed by
an experienced sonographer (level 2 or 3 according
to the recommendations of the Ultrasound division
of the Czech Society of Obstetrics and Gynecology
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and the Czech Society of Ultrasound in Qbstetrics and
Gynecology). Intravenous administration of contrast
material or three-dimensional ultrasound examination
do not influence accuracy of the examination and is
not a prerequisite.

Cil studie: Cilem prace bylo vytvorit doporuceny
postup k ultrazvukovemu vySetfeni zhoubneho na-
doru délozntho hrdla, vCetné jednotné ultrazvukove
terminologie

Typ studie: POvodni prace.

Nazev a sidlo pracovisté: Onkogynekologicke cen-
trum, Gynekologicko-porodnicka klinika LF MU a FN
Brno a Onkogynekologické centrum, Gynekologicko-
porodnicka klinika 1. LF UK a VFN, Praha.

Predmét a metoda studie: Standardni vysetrovaci
algoritmus pro vysetfeni zhoubného nadoru déloz-
niho hrdla v onkogynekologickych centrech v Ceské
republice vychazl z publikovanych praci, vlastnich
zkusenosti pracovisté (Onkogynekologické centrum,
Gynekologicko-porodnicka klinika 1. LF UK a VFN)
a zkusenosti skupiny sonografistd, ktefi se podilejf
na reseni grantového projektu IGA MZ CR NT13070
zameéreného na implementaci onkogynekologického
ultrazvuku do klinické praxe, Standardni ultrazvukove

Karcinom délozniho hrdla je tfeti nejcastéjsi
gynekologickou malignitou a Sestym nejcastéj-
§im zhoubnym nadorem Zen v Ceské republice
[6]. Prvni vrchol incidence karcinomu délozniho
hrdla je ve tfeti a Ctvrté dekadé, druhy v Sesté
a sedmé dekadé. Casto jsou pacientky diagnostiko-
vany v pokrocilém stadiu onemocnéni. Karcinom
délozniho hrdla je diagnostikovan ve fertilnim
véku u 44,7 % pacientek, z toho u 13,6 % pfed 35.
rokem Zivota. V této skupiné Zen je mnoho téch,
které jeSté nemaji splnéné svoje reprodukéni plany
a planuji téhotenstvi.

Piesné piedoperacni zjisténi rozsahu onemoc-
néni u karcinomu délozniho hrdla je zasadni pro
naplanovani optimalni 1é¢ebné strategie - pri-
marni radikalni hysterektomie, neoadjuvantni
chemoterapie s naslednou radikalni onkogyneko-
logickou operaci, primarni radioterapie nebo pa-
liativni chemoterapie. U Zen planujicich graviditu
nam navic adekvatni pfedopera¢ni staging umozni
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Conclusion: Based on the consensus of experienced
sonographers and a review of the literature, guidelines
were created for ultrasound staging of cervical cancer.

ultrasound, cervical cancer, staging

vysetreni zahrnuje real-time ultrazvukove vysetieni
v dvourozmerneém obraze (sagitalni a transverzal-
ni). Transrektalni nebo transvaginalni ultrazvukové
vysSetreni je kombinovane s transabdominalnim ul-
trazvukem. Podminkou je kvalitni ultrazvukovy pfi-
stroj, vysokofrekvenéni mikrokonvexni linedrni sonda
a abdominalnf konvexnf a linearni sonda. Vysetreni je
provedeno zkuSenym sonografistou (stupen 2 nebo
3 podle doporuceni sekce ultrazvukové diagnostiky
CGPS a Ceské ultrazvukové spole¢nosti v porodnictvi
a gynekologil). Intravendzni podéni kontrastni latky ani
tFidimenzionalni ultrazvuk neovlivni pfesnost vysetfeni
a neni podminkou vysetreni.

Zaveér: Na zakladé konsenzu zkusenych sonografistd
a prehledu literatury byl vytvofen doporuceny po-
stup pro ultrazvukovy staging zhoubného nadoru
délozniho hrdla.

ultrazvuk, karcinom délozniho hrdla, staging

Ces. Gynek, 2014, 79, ¢. 6. 5. 447-455

zvazovat a pfipadné zvolit v indikovanych ptipa-
dech fertilitu Setfici chirurgicky postup. Presna
znalost velikosti nadoru a ulozeni tumoru v hrdle
délohy umoznuje onkogynekologovi individuali-
zovat chirurgickou 1é¢bu, pfizpiisobit radikalitu
chirurgického vykonu dané pacientce, a tim pii
zachovani onkologické bezpe¢nosti minimalizovat
pooperacni morbiditu.

Stavajici doporuceni FIGO (International
Federation of Gynecology and Obstetrics) pro sta-
noveni klinického stagingu je nadale zaloZeno na
fyzikalnim vySetfeni pacientky v celkové anes-
tezii provedené zkuSenym onkogynekologem [2,
17] . V porovnani s chirurgickym a patologickym
stagingem je pfesnost klinického vysetfeni, které
doporucuje FIGO, velmi omezena. Ve stadiu IB
podle FIGO je skutefny rozsah onemocnéni pod-
hodnocen v 17-32 %, a ve vys§ich stadiich az v 67 %
piipadii [5, 12]. Nadhodnocen je az ve 2 ze 3 piipadi
v pokroc¢ilém stadiu onemocnéni [5, 12]. Hlavnim
nedostatkem klinického vySetfeni je neschopnost



presné urcit velikost nadoru, postizeni parametrii,
panevni stény a infiltrovanych lymfatickych uzlin
[1]. VSechny popsané struktury hraji zdsadni roli
ve stanoveni progndézy pacientky [14].

V posledni revizi FIGO Kklasifikace karcinomu
hrdla délohy z roku 2009 je pfidano doporuceni vy-
uZit nékteré zobrazovaci metody k ur€eni rozsahu
nadoru a k zhodnoceni prognostickych faktora,
jako jsou velikost tumoru, invaze do parametrii,
prorustani k panevni sténé, infiltrace spadovych
i vzdalenych lymfatickych uzlin a postizeni vzda-
lenych organt [13]. Obecné akceptovanou meto-
dou k hodnoceni lokdlniho rozsahu onemocnéni je
magneticka rezonance (MRI - magnetic resonance
imaging). Pocitacova tomografie (CT - computed
tomography) neprokazala vzhledem k nizkému
kontrastu s okolnimi mékkymi tkanémi dostatec-
nou senzitivitu a specificitu pfi hodnoceni invaze
nadoru do parametrii a pfi hodnoceni celkové ve-
likosti nadoru. MiiZe se vSak uplatnit predevsim
v hodnoceni uzlinovych a vzdalenych metastaz.
V poslednich letech je vénovana zvysend pozornost
onkogynekologickému ultrazvukovému vySetfeni
v pfedopera¢nim stagingu karcinomu délozniho
hrdla. Ultrazvuk je ve srovnani s MRI rychlejsi,
levnéjsi, dostupnéjsi a nevyzaduje zadnou piipravu
pacienta. Prospektivni studie prokazaly, Ze pfesnost
transrektalniho ¢i transvaginalniho ultrazvukové-
ho vySetfeni je srovnatelna s MRI [8, 9, 19].

Navrh protokolu standardniho stagingového
vySetfeni pacientky s verifikovanym karcinomem
délozniho hrdla obsahuje tab. 1. Popis metodiky
zobrazeni jednotlivych kategorii je v textu ¢lanku.

Podminkou vySetfeni je kvalitni piistrojové
vybaveni a zkuSeny vySetiujici. Standardni ultra-
zvukové vySetfeni zahrnuje ultrazvukové vySet-
feni v redlném case, v dvourozmérném obraze.
Transrektalni nebo transvaginalni ultrazvukové
vySetfeni je kombinované s transabdomindlnim
ultrazvukem. Podminkou je ultrazvukovy pristroj

abdominalni konvexni a linedrni sonda. Vysetfeni
je provedeno zkuSenym sonografistou (stupen 2
nebo 3 podle doporuceni sekce ultrazvukové dia-
gnostiky CGPS a Ceské ultrazvukové spole¢nosti
v porodnictvi a gynekologii) [3]. Intravendzni poda-
ni kontrastnilatky ani tfidimenziondlni ultrazvuk
neovlivni pfesnost vySetfeni a neni podminkou vy-
Setfeni. Pro ultrazvukové vySetfeni neni tfeba spe-
cidlni pripravy pacientky, neni indikovano ocist-
né klyzma pred transrektalnim ultrazvukovym
vySetfenim ani la¢néni pfed transabdominalnim
ultrazvukovym vySetfenim. Onkogynekologické
ultrazvukové vysetfeni provadime v gynekolo-
gické poloze intrakavitalni sondou ze zobrazeni
transvaginalniho a/nebo transrektalniho. Dosud
nebyla publikovana prace srovnavajici vyhody
anevyhody obou pfistupl. Zatimco v ramci trans-
vaginalniho vySetfeni je mozné 1épe posoudit
vztah nadoru k posevnim klenbam (1ze posoudit
i ptfi klinickém vySetfeni), transrektalni pristup
minimalizuje riziko krvaceni z nddoru pfti vySet-
feni a po ném a dovoluje lepsi ptistup k zobrazeni
zadnich a laterdlnich parametrii. Intrakavitalni
vySetfeni (transvaginalni a/nebo transrektalni)
je doplnéno vySetfenim transabdomindlni kon-
vexni sondou (event. pfi podezfeni na ingvinalni
lymfadenopatiilinedrni sondou) v poloze vleZe na
zadech s natazenymi dolnimi koncetinami. Pfi
transabdomindlnim vySetfeni je zobrazena celd
bfi$ni dutina vfetné parenchymatéznich organt
aretroperitonea, kostofrenické prostory a retrope-
ritoneum malé panve.

Stanoveni velikosti délohy a délozniho hrdla
Transrektalni ¢i transvaginalni ultrazvukové
vySetfeni za¢iname zjiSténim polohy délohy (AVE,
RVF, napfimena) a zméfenim jeji velikosti ve tfech
rozmérech - kranio-kaudalni (CC), antero-poste-
riorni (AP) a latero-lateralni (LL). Velikost délozniho
hrdla je zméfena ve tfech rozmérech (CC, APa LL,
mm), pfi¢emz hranice délozniho hrdla a téla je ur-
¢ena na zakladé vstupu uterinnich cév do cervixu.

Obr. 1
1 - hypoechogenni; 2 - hyperechogenni; 3 - izoechogenni

Echogenita nadoru
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Tab.1 Navrh protokolu standardniho stagingového vySetfeni pacientky s verifikovanym karcinomem délozniho hrdla. Popis metodiky
zobrazeni jednotlivych kategorii v textu ¢lanku

ULTRAZVUKOVE VYSETRENI

Hmotnost kg, vyska cm.

VAGINALNE/REKTALNE

déloha AVF / RVF / napfimena

rozméry délohy CCxAPXLL (mm)

velikost délozniho hrdla CCxAPxLL (mm)

velikost nadoru CCxAPXLL (mm)

nador-istmus (mm) - v pfipadé planu lécby zachovavajici fertilitu

rdst nadoru exocervix / endocervix / kombinace

lokalizace nadoru predni pysk / zadni pysk / vice vlevo-vpravo / isthmus
stromalni invaze (subj.) méné nez 50 %; 50-75 %; vice nez 75 %; kompletni
echogenita nadoru hypoechogenni: hyperechogenni; izoechogenni
vaskularizace nédoru (subj.) color score 1-4

nejmensi vzdalenost tumor-PCF (a kde)

poruseni PCF (grade 1) ano - ne

invaze do parametrii (grade 1-4) ventralné (vpravo; vievo); laterdingé (vpravo; vievo); dorzainé (vpravo; vievo) (mm x mm)
télo délohy postizeno ano - ne

infiltrace pochvy ano - ne (predni sténa - zadni sténa)

infiltrace mocového méchyre (grade 1-3) ano-ne(grade__ )

infiltrace rekta (grade 1-3) ano-ne(grade___ )

postizeni adnex ano - ne (vpravo - vlevo)

ascites (resp. volna tekutina v panvi) ano - ne

serdzy organti hladké ano - ne

lymfaticke uzliny v panvi nezobrazeny; reaktivni; infiltrovaneé (kde + velikost [mm1])
ABDOMINALNE

jaterni parenchym homogenni; nehomogenni (léze___ )

ledviny - dilatace KPS ne (stupen dilatace 1-3)

slezina enni; nehomogenni (léze b]
lymfaticke uzliny v retroperitoneu brazeny; reaktivni; infiltrované (kde + velikost [mm1])

lymfatické uzliny v tf

nezobrazeny; reaktivni; infiltrované (kde + velikost [mm7])

ascites ano - ne
Z3ver
Nédor délozniho hrdla stadia v.s. T N M . Dalsi: napr. dilatace KPS (zohlednéna ve stagingu, ale dilezitd

pro Klinicky management), lokalizace postizenych uzlin, kvalita zobrazeni atd.
CC - kraniokaudalni; AP - anterioposteriorni; LL - laterclateraini; PCF - pericervikaIni fascie; KPS - kalichopanvickovy systém ledviny.

Detekce nadoru verifikovany rezidudlni naddor v hrdle pomoci ultra-
Ultrazvuk je velmi pfesnd vySetfovaci metoda zvuku je vysokd, pohybuje se mezi 93-94 % (3, 6, 7].
k zobrazeni casného karcinomu délozniho hrdla Nador zobrazujeme na zdkladé zmeény echoge-

od stadia IB1. Schopnost detekovat histologicky nity a rigidity ve srovnani s okolnim stromatem

Obr. 2  Skala subjektivniho hodnoceni intenzity vaskularizace nadoru (color score)
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a za vyuziti dopplerovského zobrazeni patologické
vaskularizace. Je-li nador pfitomen, pak méfime
jeho tii rozméry (CC, AP a LL v mm), hodnotime
jeho rist (pfevazné exocervix/prevazné endocer-
vix/kombinace riistu) a uréime jeho lokalizaci
(pfedni pysk, zadni pysk, vice vlevo, vice vpravo,
istmus). Hodnotime echogenitu tumoru - rozli-
Sujeme tumory hyperechogenni, hypoechogenni
aizoechogenni (obr. 1), Dlazdicobunéény karcinom
je v 73 % pripadit hodnocen jako hypoechogen-
ni a adenokarcinom je v 68 % pfipadli hodnocen
jako izoechogenni [7]. Izoechogenni tumory se
ultrazvukem velmi obtiZné detekuji a ohraniéuji
od okolniho zdravého stromatu, K pfesné vizua-
lizaci a ur€eni hranice tumoru a intaktniho stro-
matu uzivame barevné dopplerovské mapovani.
Karcinom hrdla délohy je v 95 % silné prokrven,
a diky tomu je v ultrazvukovém obraze dobfe patr-
na oblast patologické (vysoké) vaskularizace oproti
okolnimu slabé vaskularizovanému stromatu.
Intenzita prokrveni se hodnoti pomoci barevné
$kaly subjektivné ve &tyfech stupnich (1 - cévy
nejsou pritomny, 2 - minimalni perfuze - obtizné
zachytime néjakou cévu, 3 - stfedni hustota per-
fuze, 4 - bohata perfuze) [21] (obr. 2). Nadorové
cévy jsou nizkoodporové a lze v nich kvantita-
tivné dopplerovsky méfit indexy rezistence (RI),
pulzatility (PI) a indexy rychlosti priitokit TAMAX
(primérny ¢as k dosazeni maximalni rychlosti,
time avereged maximal velocity) a PSV (vrchol
systolické rychlosti, peak systolic velocity), v tuto
chvili nemame Zadna spolehliva data o moZném
diagnostickém, prediktivnim ¢i prognostickém
vyznamu téchto vaskularnich parametr. Dalsi
moznosti, jak 1épe zobrazit izoechogenni tumor,
jevyuziti jedinecné vlastnosti ultrazvukového vy-
Setfeni - dynamického vySetfeni. Intermitentnim
vyvijenim tlaku na délozni hrdlo prostfednictvim
ultrazvukové sondy nebo rukou pfes bfisni sténu
jsme schopni detekovat $§patné zobrazitelné loZis-
ko tumoru, které se manifestuje a ohrani¢i vaci
zdravému okoli jako nepoddajny rigidni tsek cer-
vikdlni tkané, ktery mize byt pfi dopplerovském
mapovani silné prokrveny.

Stanoveni kranidlniho volného okraje nadoru
(planovani fertilitu Setfici 1é¢by)

Pro pacientky, u kterych zvaZujeme fertilitu
zachovavajici vykon, je zidsadni posouzeni vzda-
lenosti kranidlniho okraje tumoru od istmu resp.
vnitin{ branky (oblast vstupu uterinnich cév do
délohy). Pro provedeni operace zachovavajici fer-
tilitu je nezbytné zachovat alespon 10 mm dél-
ky nepostizené cervikalni tkané [18]. Nutnosti je
pfesné detekovat ulozeni nadoru, ktery miZe riist
asymetricky v déloznim hrdle a zobrazit nejmensi
vzdalenost horniho pélu nddoru od vnitini branky.

Stanoveni stromalni invaze

Déle hodnotime rozsah postiZeni cervikalniho
stromatu. Podil stromalni invaze m@ze byt defi-
novan jako Castecny (< 2/3 nebo > 2/3), nebo jako
kompletni. Alternativni moznosti, jak hodnotit
stromalni invazi, je zméfit nejmensi vzdalenost
tumoru od pericervikalni fascie (PCF) v mistech
uponu prednich, postrannich a zadnich parame-
trii, a to oboustranné. Pericervikalni fascie je hy-
perechogenni pruh denzni tkané obklopujici dé-
lozni hrdlo. Podle rozmeéri vzdilenosti tumoru od
PCF a znalosti jeho §ifeni v hrdle délohy, miZeme
pfedoperaéné naplanovat rozsah radikality opero-
vanina jednotlivych parametriich, Mira operaéni
radikality (rozsah resekce parametrii) se mize
stranové lisit podle uloZeni nadoru v déloZznim
hrdle. Stranové odli$na resekce parametrii miize
vést ke sniZeni poopera¢ni morbidity.

Hodnoceni invaze do parametrii

Klinické vySetfeni parametrii bimanualné trans-
vaginalné ¢i transrektilné je nepiesné a vysledky
jsou jak nadhodnocoviny, tak podhodnocovany.
Celkova shoda mezi klinickym stagingem a po-
opera¢nim patologickym nalezem pro stadium IB1
je 85,4 %, stadium IB2 77,4 %, stadium IIA 35,3 %
a stadium IIB je 20,5 % [15]. Senzitivita vaginalni-
ho resp. transrektalniho vysetfeni ve stanoveni
invaze do parametrii je 59 %, specificita 74,1 %,
negativni prediktivni hodnota 85,9 %, pozitivni
prediktivni hodnota 37,4 % a pfesnost (accuracy)
70,2 % [15]. Zv1asté v piipadech incipientni infiltra-
ce parametrii, u obéznich pacientek nebo u bulky
tumor je klinické vySetfeni velmi nepiesné. Tato
skute¢nost je v pfikrém kontrastu s transrektalnim
nebo transvagindlnim ultrazvukovym vySetfenim,
které dosahuje pfesnosti v hodnoceni infiltrace
parametrii 98,9 % (MRI dosahuje pfesnosti 94,7 %)
[9]. V popisu invaze tumoru do parametri{ pouziva-
me Ctyfstupriovou $kalu (grading 1-4) [10] (tab. 2).

Anatomicky jsou pfedni parametria tvofena lig.
vesicouterinum a lig. vesicovaginale, postranni
parametria odpovidaji tzv. paracervixu, v literatu-
fe ligamentum cardinale, zadni parametria odpo-
vidaji ligamentum sacrouterinum a ligamentum
sacrovaginale [4, 16]. Hodnoceni parametrii podle
ultrazvukového vysetfeni provadime standardizo-
vanym zplUsobem, prohlizime pfedni, postranni
a zadni parametria na obou strandch v sagitilni
a transverzalni roviné. Pro zobrazeni parametrii je
nutné si uvédomit, Ze v kraniokaudalnim sméru
nelezi tyto struktury v jedné roviné (zadni parame-
tria jsou uloZena kauddlnéji, pfedni parametria
kranialnéji). V ultrazvukovém zobrazeni hodno-
time porusSeni PCF, rozsah infiltrace parametrii
nadorem a misto (mista), kde k ni dochézi, Rozsah
infiltrace parametrii (resp. PCF) lze §kdlovat ve
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Tab.2 Grading infiltrace primarniho nadoru do okolich
tkani (parametria, mocovy méchyf, rektum) a grading dilatace
kalichopanvickového systému ledvin (podle [17])

STUPNE INFILTRACE PARAMETRI{

Grade 1 - vyklenuti nadoru do pericervikalni fascie
Grade 2 - incipientni pranik pres pericervikalnf fascii
Grade 3 - nodularni infiltrace parametri

Grade 4 - skip metastaza v parametriich

STUPNE INFILTRACE STENY MOCOVEHO MECHYRE
Grade 1 - zevni tukova vrstva

Grade 2 - svalovina méchyre (detrusor)

Grade 3 - sliznice méchyfe (nadorova prominence do lumen)
‘ STUPNE INFILTRACE STENY REKTA

Grade 1 - zevnitukova vrstva

Grade 2 - svalovina stieva

Grade 3 - sliznice stfeva (nadorova prominence do lumen)
STUPNE DILATACE KALICHOPANVICKOVEHO SYSTEMU
(KPS) LEDVINY

Grade 1 - pouze panvicka

Grade 2 - panvicka + kalichy (bez redukee §ife parenchymu)

Grade 3 - redukce sife parenchymu az hydronefréza

Ctyfech stupnich. Pokud nador narusuje PCE, ale
nepfesahuje jeji zevni okraj, hovofime o stupni 1.
Pokud paprscité vybiha vné PCF (do maximalni
hloubky <5 mm), mluvime o stupni 2. Nodularni
infiltrace parametrii, tedy méfitelna prominence
vétsinou hypoechogenni tkané pies PCF do para-
metrii, je hodnocena jako stuperi 3. Jako stupezi 4
pak hodnotime ,skip“ metastazy, tj. diskonti-
nualni §ifeni tumoru do parametrii. Tato loZiska
nadoru v parametriich bez spojeni s pavodnim
tumorem odpovidaji visceralnim infiltrovanym
paracervikdlnim uzlindm (obr. 3).

Hodnoceni sifeni karcinomu hrdla délohy
do mocového méchyie

Pro hodnoceni Sifeni nddoru do mocového
méchyie je nejcastéji pouzivana cystoskopie.
Ta vSak muZe detekovat pouze buldzni slizni¢ni
edém v pfipadé infiltrace submukézy, nebo po-

lypoidni zmény na sliznici mocového méchyte
pfi kompletnim proriistani (FIGO stadium IVA).
Pro rozvahu o zplisobu 1é¢by ma vSak vyznam
i detekce prorastani do subser6zni tukové vrstvy
nebo dokonce do svaloviny méchyte. Zobrazovaci
vySetfeni tak dava detailnéjsi informaci o rozsahu
onemocnéni, kterd umozni lépe popsat lokalni
rozsah onemocnéni.

Za fyziologickych podminek dosahneme tla-
kem intrakavitdlni (transvaginalni nebo trans-
rektidlni) sondy na pfedni poSevni sténu a klenbu
pochvy volné posunlivosti mocového méchyte
viéi déloznimu hrdlu. V pfipadé infiltrace pfi-
lehlé svalové-tukové tkané nedochazi ke ,klou-
zani* organt mezi sebou a tkané jsou vici sobé
rigidni, setrvavaji v konstantni neménné pozici
[11], Infiltraci mocového méchyfe hodnotime ve
tfech stupnich [10]. Prvni stupen predstavuje
postiZeni povrchové tukové (hyperechogenni)
vrstvy obalujici mocovy méchyt. Druhy stupen je
charakterizovan infiltraci hypoechogenni vrstvy
mocového méchyfe, kterd odpovida svaloviné
stény a tfeti stupen je postizeni hyperechogenni
sliznice mocového méchyfte, eventualné s ptitom-
nosti nadoru protrudujiciho do lumen méchyte
(viz tab. 2).

Hodnoceni §ifeni karcinomu délozniho hrdla
do rekta a sigmoidea

Tumor roustouci dorzdlné z hrdla do oblasti
rekta porusi nejprve pericervikdlni fascii, poté
zevni povrch stfeva, ktery je hyperechogenni,
nasledné hypoechogenni svalovinu a vriista do
hyperechogenni sliznice. Nador se také mtiZe §ifit
do rekta pres pochvu.

Transrektalnim pfistupem lze hodnotit vSechny
vIstvy stény sigmoidea, transvaginalnim pfistu-
pem lze lépe hodnotit sténu rekta. Infiltraci stény
rektosigmoidea hodnotime opét ve tfech stupnich
obdobné jako u mocového méchyte. Prvni stupen
pfedstavuje postizeni povrchové hyperechogenni
zevni vrstvy. Druhy stupeil je charakterizovan
infiltraci hypoechogenni svaloviny a tfeti stupen
je postiZeni hyperechogenni sliznice (viz tab. 2).

Obr. 3
1- nador se vyklenuje do pericervikdlni fascie ($ipka); 2 - hypoechogenni nédor paprscité proniké pres hyperechogenni pericervikdini fascii (Sipky);
I - noduldrniinfiltrace parametrii (3ipka), 4 -, skip” metastdza - loziske tumaru patrné mime délozni hrdlo (infiltrovana uzlina v parametriich - Sipka)

Staging infiltrace parametrii (podle [17])
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Obr. 4 Infiltrovana uzlina dorzalné od externich ilickych cév -
zakulacena, z jejiho povrchu vystupuji vybézky tumoru infiltrujici
okolni tukovou tkan

Hodnoceni panevnich visceralnich
a parietalnich uzlin

Transvagindlni ¢i transrektdlni pfistup umoz-
ni detailni hodnoceni pfitomnosti visceralnich
a parietalnich uzlin na zékladé zmény jejich ar-
chitektury a perfuze (obr. 4). Lze zobrazit uzliny
paracervikidlné a kolem zevnich a vnitinich ilic-
kych cév az po interilickou bifurkaci a odstup vasa
iliaca communia oboustranné [17].

Hodnoceni dal$ich panevnich struktur

Ultrazvukové vySetfeni malé panve se dale
zamértuje na detekci adnex (tuba, ovarium) obou
stran. Ddle hodnotime serdzy organi v malé pan-
vi, v§imame si eventudlnich zndmek karcino-
matodzy, kterd je vSak velmi vzacna u zhoubného
nadoru délozniho hrdla (obr. 5). Dokumentujeme
pritomnost volné tekutiny v sagitalnim fezu me-
zi délohou a rektosigmoideem - v Douglasové
prostoru.

+D 1221 cm

xD M
#D 0.72cm

Obr. 5 Hypoechogenni loziska karcinomatézy v panvi (Sipky)

Transabdominalni ultrazvukové vysetfeni

Bfis$ni sondou dokoncujeme vySetfeni tfisel-
nych uzlin, panevnich uzlin, které by nebylo
mozné transvaginalnim nebo transrektadlnim pfi-
stupem spolehlivé zobrazit (tzn. uzliny ulozené
ventralné na externich ilickych cévach a kolem
spolecnych ilickych cév) a vénujeme se zobrazeni
briSnich parietalnich (retroperitonealnich) a vis-
ceralnich uzlin. Pfipojujeme vySetfeni parenchy-
matéznich organt, kde si vSimame eventualni
pritomnosti metastaz. Na ledvinich detekujeme
ptipadnou dilataci kalichopanvi¢kového systému
(stupen 1 - dilatace panvicky, stupeni 2 - dilatace
panvicky a kalichti, stuperni 3 - redukce ledvinné-
ho parenchymu) (tab. 2). Ddle odkazujeme pro
podrobné informace o transabdomindlnim ult-
razvukovém vysSetfeni v gynekologii na ¢lanek,
ktery vySel v Ceské gynekologii 2011, 76, Cislo 4,
kde je popsana podrobné metodika i cil tohoto
vySetfeni [23].

Karcinom délozniho hrdla zistava jedinym
gynekologickym zhoubnym tumorem, kde je do-
poruceny staging zalozen na klinickém vySetfeni
(FIGO 2009) i pfesto, Ze vime, Ze existuje zasadni
rozdil v presnosti klinického a histopatologic-
kého stagingu. Pfesnost klinického stagingu
je sporna, jelikoz se opira o fyzikalni vySetieni
tumoru v panvi, které ¢asto nalez nadhodnocuje
¢i podhodnocuje. Ve stadiu IB-1IB je korelace me-
zi klinickym stagingem (FICO) a patologickym
stadiem karcinomu slaba (x = 0,409), shoda je
pouze v 53,1%. V37,3 % dochazi k nadhodnoceni
nalezu a v 9,7 % podhodnoceni [15]. Shoda mezi
klinickym vySetfenim a patologickym ndlezem
pro stadium FICO I je 78 %, FIGO II 55 % a FICO
III 25 % [22]. Z téchto vySe uvedenych davodi
je zafazeni komplementarnich zobrazovacich
metod k fyzikalnimu pfedopera¢nimu vySetfeni
nutnosti, jelikoz je tfeba validné zhodnotit pro-
gnostické faktory, jako velikost nddoru, hloubku
stromalni invaze nadoru do hrdla, vzdalenost
nadoru od periervikalni fascie (PCF), stav para-
metrii a spadovych lymfatickych uzlin v panvi
a paraaortalné.

Magneticka rezonance je povazovana za zlaty
standard k posouzeni prognostickych faktort
karcinomu délozniho hrdla od stadia IB1 a vice
[1]. Vyhodou MRI je vysoky tkatiovy kontrast,
neni vliv ionizujiciho zafeni, obraz je ve tfech
rovinach a je kdykoli znovu revidovatelny pro
druhé ¢teni. Moznost provedeni druhého ¢teni
u MRI je argumentem pro objektivizaci vysled-
ku vySetfeni. Staticky zdznam v$ak postrada
vyhody dynamic¢nosti ultrazvukového vySetfeni
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[20]. Zasadni pfidanou hodnotou ultrazvukového
vySetfeni oproti MRI je moznost dynamického
vySetfeni - vyvinutim tlaku sondou na anato-
mické struktury je mozné zjistovat jejich po-
hyblivost viici okoli, zkoumat jejich elasticitu,
¢i naopak jejich rigiditu. V kombinaci s uzitim
dopplerovského mapovani je mozné dosahnout
srovnatelné ¢i vy3si pfesnosti nez MRI v ure-
ni pfitomnosti tumoru v hrdle, jeho velikosti,
hloubky infiltrace do stromatu hrdla, postizeni
parametrii [8, 9, 19]. Navic je ultrazvuk v po-
rovnani s MRI rychlejsi, levnéjsi, dostupnéjsi,
nevyzaduje Zadnou piipravu pacientky, neni
zde pfitomno Siroké spektrum kontraindikaci
jako v pfipadé MRI (kochledrni implantat, ko-
vové pfedméty apod.). Ultrazvuk také umoziuje
hodnoceni nadoru v mnoha rovinach (MRI ve
tfech rovinach). Pfesnost ultrazvuku se béhem
3D vySetfeni jiz neméni, ale slouZzi k objektivni
archivaci zaznamu pro moznost druhého ¢teni.
V neposledni fadé je vyhodou ultrazvukového
vySetfeni to, Ze muzZe byt provedeno zkusenym
onkogynekologem nebo sonografistou uzce spo-
lupracujicim s onkogynekologickym tymem,
ktery ma znalost o problematice onemocnéni
a parametrech diilezitych pro rozhodovani o ma-
nagementu pacientky.

Kvalita popisu vystupu kazdé zobrazovaci me-
tody zavisi na zku$enosti vySetfujiciho 1ékafe.
Dosud neexistuje studie, kterd by porovnavala re-
produkovatelnost vysledkil vySetfeni sonografistii
navzajem. Nadi snahou je zavést v Ceské republice
jednotnou ultrazvukovou terminologii a algorit-
mus postupu pro stanoveni stagingu karcinomu
délozniho hrdla.

Pro porozumeéni mezi 1ékafem sonografistou
a lékafem rozhodujicim o dalsi 1é¢bé pacientky
je tfeba vytvofit standardni postup ultrazvu-
kového vySetfeni pacientek s karcinomem dé-
lozniho hrdla, ktery by zohlednil jak specifika
ultrazvukového vySetfeni, tak parametry nutné
pro klinické rozhodovani, Tato price predklada
navrh postupu pfi ultrazvukovém stagingovém
vySetfeni.

Price vznikla za podpory grantu IGA MZ
CR NT 13070 a Univerzity Karlovy, projekty
UNCE 204024 a PRVOUK P27/LF1/1.

Podpoieno MZ €R - RVO (FNBr, 65269705).
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3.2. Role ultrazvuku v diagnostice karcinomu ovaria a v rozliSeni mezi
benignim a malignim tumorem ovaria

Ukolem ultrazvukového vysetfeni je nejen spravné odlisit piitomnost benigniho a maligniho
ovaridlniho nadoru, ale v ptipad¢ ultrazvukovych charakteristik zhoubného nadoru stanovit
béhem stejného vySetfeni 1 rozsah onemocnéni v dutiné bfiSni (postizeni parietalniho i
visceralniho peritonea, omenta, parenchymatoznich organu a spadovych lymfatickych uzlin) [6].
Ultrazvukové vysetfeni provedené expertnim sonografistou dokaZze nejptesnéji ze vSech jinych
zobrazovacich metod diagnostikovat karcinom ovaria (senzitivita 91 %, specificita 94 %) [7-10].

Skupina IOTA vyvinula a otestovala matematické modely pro diferencialni diagnostiku
benignich a malignich ovaridlnich nadort, které i v rukou méné zkusenych 1€kaiti provad¢jicich
sonografii dosahly ptesnosti experta. Byl testovan jak celosvétoveé nejvice rozsifeny marker CA
125, tak jeho kombinace s HE4 (human epididymis secretory protein 4) v ramci ROMA
algoritmu (Risk of Ovarian Malignancy Algorithm). Analyze byl rovné€Zz podroben
Vv anglosaskych publikacich ¢asto uvadény a pouzivany RMI (Risk of Malignancy Index), ktery
propojuje nékteré ultrazvukové charakteristiky tumoru, hladinu CA 125 a menopauzalni stav
Zeny, a ani ten zdaleka nedosahuje senzitivity a specificity expertniho lékafe provadéjiciho
ultrasonografii v rozliSeni benignich a malignich adnexalnich patologii [10, 11]. Bylo jasné
zdokumentovano a publikovano, ze naopak znalost piedoperacni hodnoty CA 125 snizuje
presnost subjektivniho hodnoceni ovarialni 1éze lékafem provade€jicim expertni sonografii [8].
Mezi jedenacti nové vytvorenymi modely skupiny IOTA pro diagnostiku karcinomu ovaria byly
jako nejvhodnéjsi vybrany dva — logistické regresni modely (LR1, LR2) a jednoducha
ultrazvukova pravidla [12, 13]. Jejich platnost byla doloZena v recentné publikované metaanalyze
Kaijsera a kol. Tato metaanalyza zkoumala vysledky u 26 438 ovaridlnich 1ézi ze 195 studii

testujicich 116 predikénich modelti [14]. Stanoveni maligniho nadoru ptfi vyuziti LR2 modelu
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(riziko malignity > 10 %) mélo sdruzenou senzitivitu 92 % (95 % CI 88-95 %) a specificitu 83 %
(95 % CI 77-88 %), a pokud byl nador hodnocen jednoduchymi ultrazvukovymi pravidly,
dosahla senzitivita 93 % (95 % CI 89-95 %) a specificita 81 % (95 % CI 76-85 %). Tyto modely
jsou presnéjsi nez ¢asto vyuzivany RMI nebo ROMA test [11, 12].

I kdyz jsou tato pravidla jasné stanovena a senzitivita i specificita ultrazvuku v detekci karcinomu
ovaria zdokladovana, stale existuje skupina tumord, které jsou velmi tézko ultrazvukem
zafaditelné, a Casto vznikaji i u expertniho sonografisty rozpaky, zda se jedna o maligni ¢i
benigni adnexalni patologii. Do velmi obtizn€ ultrazvukem zataditelnych 1ézi patii borderline
tumor ovaria, Brenneriiv tumor ovaria, cystadenom, respektive cystadenofibrom, struma ovaria a
nékteré myomy v adnexalnich krajinach [15].

V ramci habilitaéni prace se autor zamé&fil na strumu ovaria a Brennertv tumor. Oba tumory jsou
relativné vzacné adnexalni patologie, které v ultrazvukovém obraze na prvni pohled imituji
karcinom ovaria. Zpusobuji velké obtize v ultrazvukové diferencialni diagnostice, a proto se
autor snazil v obou studiich definovat typické a jedinecné ultrazvukové charakteristiky téchto
tumort, které by mohly pomoci lékaiim vénujicim se expertnimu onkogynekologickému
ultrazvuku v jejich rozliseni od karcinomu ovaria. Spravna piedoperacni diagnostika téchto dvou
tumorti umozni sniZit nejen rozsah operacniho vykonu, zvolit i spravny operacni piistup a
V neposledni fad€ snizit strach a obavy pacientek z jinak pfedpoklddaného karcinomu ovaria.
Prace s nazvem ,,Struma ovarii — ultrasound features of a rare tumor mimicking ovarian
cancer* byla publikovana v mezinarodniho impaktovaného ¢asopise Medical Ultrasonography —
viz piiloha 3.2.1. Prace s nazvem ,,Brenner tumor of the ovary - ultrasound features and
clinical management of rare ovarian tumor mimicking ovarian cancer” byla publikovana v

Casopise Ginekologia Polska — viz ptiloha 3.2.2.
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3.2.1. Weinberger, V., Kadlecova, J., Minaf, L., et al. Struma ovarii — ultrasound features
of a rare tumor mimicking ovarian cancer. Medical Ultrasonography (2018); 0(0).
http://dx.doi.org/10.11152/mu-1526
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Abstract

Aims: To describe the ultrasound features of benign struma ovarii that often mimic ovarian cancer in the background of
complex clinical and histopathological pictures. Material and methods: We retrospectively identified patients with histo-
logically confirmed benign struma ovarii, treated in our institution between 2003-2016 with complete imaging, clinical, and
histopathological data available. Ultrasound findings were drawn from images, and reports using terms and definitions of the
International Ovarian Tumor Analysis group and pattern recognition description was applied. Results: In all, 19 patients were
identified; 10 with pure and 9 with impure struma. Median age was 47 (range 24-69); 10 (53%) were premenopausal. Only
four (21%) patients presented with pain, others were asymptomatic. Using pattern recognition, 74% strumas (14/19) were
uni-/multilocular solid or solid tumors. The solid components were roundish with smooth contours. Six struma pearls were
detected. The subjective color score was moderate or abundant in the majority of solid components. Only 5 (26%) tumors were
purely cystic. Conclusions: The ultrasound characteristics differ widely from typical mature ovarian teratoma. Features such
as, solid roundish components with smooth contours, struma pearls, acoustic shadowing and occasionally signs of dermoid are
clues and may help preoperatively to differentiate benign struma from malignant adnexal lesions.

Keywords: dermoid cyst; Doppler; ovary; struma ovarii; ultrasonography

Introduction colloid and lined by a single layer of cuboidal epithelial
cells with uniform bland nuclei and eosinophilic cyto-
Struma ovarii is a rare ovarian tumor reported to plasm. It is defined as a teratoma which contains entirely

represent up to 1% of all ovarian tumors and 3% of all thyroid tissue (pure struma ovarii) or partially (impure
ovarian teratomas [1]. Mature cystic teratoma (dermoid struma ovaril) and 1s classified as benign or malignant
cysts) typically contains mature tissues of ectodermal, [2]. Macroscopically, struma ovarii is a round or oval tu-
mesodermal, and endodermal origin. A struma ovarii is mor of any size, surrounded by a firm capsule and can
typically composed of follicles filled with eosinophilic be detected at any age. Malignancy arising from benign
struma ovarili 1s rare [3,4]. Most patients are asymptomat-
5{‘*:;3?:;2&?4-2013 Accepted 08.06.2018 ic. A symptomatic tumor may affect adjacent structures
2018:0 Online first, 1-7 and manifest with symptoms related to their compres-
Corresponding author: Vit Weinberger, M.D., Ph.D., sion. Other rare symptoms could be infertility, abnormal
Department of Gynecology and Obstetrics, uterine bleeding, dysmenorrhea and hot flashes (due to
University Hospital Bmo and Masaryk University  gterojd hormone production). Most struma ovarii accu-

Jihlavska 20, Brno, 625 000, Czech Republic .- .
Phore + 420 532233843 mulate iodine and, occasionally (5-20%), may even pro-
E-mail: vit.weinberger@gmail.com duce a significant amount of thyroid hormone. In some
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cases, struma ovarii could be a source of thyrotoxicosis
[3]. Benign struma ovarii may be associated with ascites
and pleural effusion (pseudo-Meigs’ syndrome) [3,4].

There are only few studies aiming to describe ultra-
sound (US) features of struma ovarii. Zalel et al strug-
gled to find specific features to distinguish between 12
struma ovarii and 32 dermoid cysts on their US appear-
ance [5]. Savelli et al reported 30 patients with benign
and 1 with malignant struma ovarii and described struma
pearl in 29% of patients as a possible characteristic sign
of struma ovarii [6]. Royo et al reported 9 patients with
struma ovarii and concluded that US patterns differ from
mature teratomas and that they may be misinterpreted as
ovarian cancer in many cases [7].

An appropriate preoperative US examination is crucial
in distinguishing between benign and malignant tumors
and for further management of ovarian masses. How-
ever, despite well-established International Ovarian Tu-
mor Analysis (IOTA) imaging criteria for ovarian cancer
recognition, US findings in struma ovarii tumors overlap
with those typical of ovarian cancer which contributes to
serious difficulties in image interpretation [8]. Therefore,
we reviewed US and clinical data for histologically con-
firmed cases of benign struma ovarii treated in our institu-
tion. Our study is complex, related on real clinical data
and daily routine practice in our oncologic gynecology
center. The aim was to describe the US features (morpho-
logical and vascular ultrasound patterns) of struma ovarii
and to encourage sonographers dealing with ovarian mass
findings to improve their knowledge and awareness of
this rare tumor. Correct preoperative diagnosis of struma
ovarii as a benign pelvic mass enables the choice of a less
radical surgical procedure and minimizes fear in patients
who may anticipate an ovarian cancer diagnosis.

Materials and methods

Study design and patient population

We conducted a retrospective study of struma ovarii
tumors diagnosed and treated in our institution between
January 2003 and December 2016. The indications for
transvaginal and transabdominal US were prior inconclu-
sive examination with suspicion of gynecological cancer
due to a palpable adnexal mass, abnormal US findings as-
sessed by a general gynecologist or general practitioner,
with or without elevated CA 125 tumor marker, or non-
specific abdominal symptoms (abdominal/pelvic pain).
Most clinical information was retrieved retrospectively
from the patient records, such as age at diagnosis, pre-
or postmenopausal status, serum level of CA 125, risk
of malignancy index (RMI — combines serum CA 125,
menopausal status and US score), symptoms, presence
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of ascites according to the IOTA consensus described by
Timmerman et al [9] and detailed histological evaluation
results. Only patients with histologically proven pure or
impure struma ovarii were included in the final analy-
sis. Any tumor composed of a dermoid cyst and struma
which comprised >50% of the tumor volume was defined
as an ‘impure’ struma ovarii. All patients underwent sur-
gery and the tumor was removed. The type of surgery
(laparoscopy or laparotomy) and the extension ranging
from a simple cystectomy or unilateral salpingo-oopho-
rectomy to more extensively as a total hysterectomy and
bilateral salpingo-oophorectomy were reviewed. Frozen
section requests were carefully recorded and analyzed.

This study was approved by the local Ethics Commit-
tee, and all patients gave their informed consent.

Ultrasound examination

Each patient underwent a pre-operative US examina-
tion according to the methodology and protocol of our
institution that consisted of both transabdominal and
transvaginal examinations performed within 21 days prior
surgery by a gynecologist experienced in US diagnostics
in gynecologic oncology. These were expert sonographers
with gynecology and oncology experience, certified by
the Czech Gynecologic Ultrasound Society as high-level
experts in onco-gynecologic sonography. The US exami-
nations were performed in B-mode and color and power
Doppler mode with both a transvaginal (5-8 MHz) and a
transabdominal probe (3.5-5 MHz) on a variety of equip-
ment. Each US examination was immediately described in
the written report and images were stored; both were used
in the study analysis. Descriptions and examination reports
were performed according to the standards in our center
that include the terms and definitions published by the
10TA group [9]. The reports also included the final assess-
ment of the sonographer whether the mass was suspicious
for malignancy or not, and the final diagnosis suggested
by the sonographer. Results of Doppler examinations were
reported in terms of a subjective color score [9].

Statistical analysis

All clinical and ultrasound parameters were summa-
rized using absolute and relative frequencies or median
and range in case of continuous data. All tables were
stratified according to histology into patients with pure
and impure struma. No statistical comparisons were
made because of the descriptive character of the study.

Results

We retrospectively included 19 patients into the study
who had histologically proven benign struma ovarii. No
malignant struma ovarii was found. The clinical charac-
teristics of studied patients are detailed in Table 1. The
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Table 1. Clinical characteristics of patients

Pure struma (n=10)  Impure struma (n=9)  Total (n=19)

Age (years) 47 (25-67) 42 (23 -69) 47 (23 -69)
Serum CA 125 level (1U/L)] 20 (7 —40) 15(10-37) 20(7-40)
RMI 65 (20-360) 42 (15-333) 60 (15-360)
Premenopausal patients 4 (40) 6 (67) 10 (53)
Postmenopausal patients 6 (60) 3(33) 9 (47)
Symptomatology
Asymptomatic 7(70) 8(89) 15 (79)
Pelvic pain 3 (30) 1(11) 4(21)

Values are median (range) or n (%); RMI — risk of malignancy index

Table II. Diagnosis (benign/uncertain/malignant) according to ultrasound examination

Pure struma (n=10) Impure struma (n=9) Total (n=19)

Ultrasound diagnosis

Benign 7 (70) 6 (67) 13 (68)
Uncertain 0(0) 1(11) 1(5)
Malignant 3 (30) 2(22) 5(27)
Specific diagnosis suggested by ultrasound examiner

Dermoid 2(20) 3(33) 5(26)
Cystadenom/Cystadenofibrom 4 (40) 3 (34) 7 (38)
Thecoma 1 (10) 0(0) 1(5)
Uncertain (not know) 0(0) 1(11) 1(5)
Malignant adnexal mass 3 (30) 2(22) 5(26)

The results are expressed in number (%); n- number of patients

Table TIT. Ultrasound characteristics and surgical management of struma ovarii

Pure struma (n=10) Impure struma (n=9) Total (n=19)

Largest diameter (mm) 70 (27 — 160) 70 (30 —200) 70 (35 —-200)
Largest solid component (mm) 21.5(0-120) 22.5(0-90) 21.5(0-120)
Laterality
Unilateral 10 (100) 9 (100) 19 (100)
Bilateral 0(0) 0(0) 0(0)
Type of tumor
Unilocular 3(30) 0(0) 3(16)
Unilocular—solid 1 (10) 4 (45) 5(26)
Multilocular 1(10) L(LD) 2(11)
Multilocular—solid 2 (20) 3(33) 5(26)
Solid 3(30) 1(11) 4(21)
Struma pearls 1(10) 5(56) 6(32)
Acoustic shadowing 1(10) 4 (44) 5(26)
Ascites 1(10) 0(0) 1(5)
Echogenicity of cyst fluid
Anechogenic 4 (40) 5(50) 9 (48)
Ground glass 0(0) 1 (11) 1(5)
Low level 3 (30) 2(22) 5(26)
Doppler results: Color score
None 4 (40) 1 (1) 5(26)
Minimal 0(0) 0 (0) 0(0)
Moderate 2 (20) 6 (67) 8(42)
Abundant 4 (40) 2(22) 6 (32)
Surgery
Frozen section 3 (30) 3(33) 6(32)
Cystectomy Laparoscopy 4 (40) 2(22) 6(32)
SO - Laparoscopy 2 (20) 3(33) 5(20)
SO - Laparotomy 0(0) 1(12) 1(5)
TAH + BSO 4 (40) 3(33) 7(37)

Values are median (range) or n (%). SO — salpingo-oophorectomy, TAH — total abdominal hysterectomy, BSO — bilateral salpingo-oopho-
rectomy
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Fig 1. Transvaginal scan. Benign pure struma
ovarii — unilocular cyst with anechogenic con-
tent. The tumor was classified as benign on pre-
operative ultrasound examination.

Table IV. Pattern recognition characteristics of struma ovarii

Fig 2.
pure struma ovarii — centrally located vessels are
visible within solid areas, was classified as ma-
lignant on preoperative ultrasound examination.

Pure struma (n=10)  Impure struma (n=9)

Unicolular or multilocular tumor with no specific characteristics®
Unilocular or multilocular solid tumor with solid vascularized area at Doppler, 2 2
solid component well-circumscribed round with smooth contours

Tumor with one or more ‘struma pearls’
Solid tumor with moderate/abundant blood flow

4 1

1 5
3

* struma solid structure, pearls, shadowing

diagnosis (benign/uncertain/malignant) suggested by the
sonographer and a specific diagnosis for each tumor are
presented in Table I1. The sonographic characteristics (B-
mode and Doppler findings) of pure and impure struma
ovarii are described below and in detail together with the
surgical management summarized in Table ITL.

Pure struma ovarii

There was no uniform US appearance of pure struma
ovarii recorded. The median size was 70 mm (range 37—
120} and tumors were found only unilaterally. More than
half of the cases (6/10, 60%) of pure struma ovarii con-
tained solid components, while only a cystic component
was presented in 4 masses (40%). The intraluminal fluid
was in 4 cases (60%) anechogenic (fig 1) and in 3 (40%)
of low-level echogenicity. Ascites was presented in one
patient. All tumors containing solid component were
moderately and abundantly vascularized (color score 3
or 4 on a subjective scale). A shadowing of the acoustic
signal behind the cyst was observed in one case. Solid
components together with the rich vascular supply and
absence of shadowing misled an experienced sonogra-
pher to describe the tumor as malignant in 3 cases (30%)
and frozen section was performed perioperatively (fig
2). Applying pattern recognition description (Table V),
pure struma ovarii revealed following patterns: 3 strumas
were unilocular cysts, and | was multilocular without
any specific ultrasound characteristics. All these were
correctly classified as benign. Three strumas were purely
solid, 2 multilocular solid, and 1 unilocular solid. Two
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tumors contained well-circumscribed round solid areas
with smooth contours, and 1 contained struma pearls.
Color Doppler revealed moderate or abundant vasculari-
zation within all strumas containing solid components
intraluminally.

Impure struma ovarii

There was no uniform sonographic appearance of
impure struma documented and did not widely differ
from pure stroma ovarii cases. No ascites was noted.
The majority (8/9, 89%) of impure struma contained
solid components; only one tumor was purely cystic
(fig 3). Color Doppler revealed moderate or abundant
vascularization within all struma ovarii containing solid
components. The cystic fluid was anechogenic in 5 cases
(55%), low-level in 2 (22%), and there was 1 (11%) case
of ground-level echogenicity. Shadowing of the acoustic
signal behind the cyst (fig 4) was observed in 4 cases
(44%). Three tumors were described by the sonographer
as malignant or uncertain and frozen section was per-
formed intraoperatively. Applying pattern recognition
descriptions (Table V), impure struma ovarii were as
follows: one impure struma ovarii was purely multiloc-
ular, without any specific ultrasound characteristics. Tt
was correctly classified as benign by the sonographer.
One impure struma was purely solid (fig 5), 2 were uni-
locular or multilocular solid with a well circumscribed
solid portion with a rich blood supply at Doppler and 5
(56%) contained well vascularized “struma pearls” (fig
6, fig 7).
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Fig 3. Transvaginal scan. Characteristic B-mode
ultrasound findings of impure struma ovarii: a
multilocular cystic-solid mass with anechogenic
content is visible.

Fig 4. Transvaginal scan. Ultrasound image of
benign impure struma ovarii with well circum-
scribed smooth solid area with strong shadowing
behind the tumor. The tumor was classified as
benign on preoperative ultrasound examination.

Fig 5. Transvaginal scan. Ultrasound images of benign impure
struma ovarii appearing as a solid tumor on ultrasound exami-
nation. The gray-scale ultrasound image (a) shows a solid ovar-
ian tumor with irregular internal echogenicity and cystic spaces
containing anechogenic cyst fluid. The color Doppler image (b)
shows the tumor to be moderately vascularized. The examiner
was uncertain whether the tumor was benign or malignant on
preoperative ultrasound examination.

Surgical management

All 19 patients underwent surgery and the ovarian
mass was removed: 6 patients were treated with cystec-
tomy, 6 with a salpingo-oophorectomy, and 7 underwent
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Fig 6. Transvaginal scan. Ultrasound image of
benign impure struma ovarii with a typical ‘stru-
ma pearl’ seen on ultrasound examination. The
gray-scale ultrasound image shows the ‘struma
pearl’ (arrow).

Fig 7. Transvaginal scan. Gray-scale ultrasound
image of benign impure struma ovarii with a
typical ‘struma pearl’ (arrows). The tumor was
classified as benign on preoperative ultrasound
examination.

a total abdominal hysterectomy with bilateral salpingo-
oophorectomy. Surgery was performed via laparoscopy
in 11 (58%) cases and via laparotomy in rest of the cases.
Six patients underwent surgical staging for ovarian cancer
consisting of peritoneal washing, a macroscopic assess-
ment of intraabdominal organs, and preoperative frozen
section. These cases were described as suspicious adnexal
mass according to the preoperative US examination.

Discussion

We present a series of 19 patients with benign struma
ovarii diagnosed and treated in our institution. Typically,
struma ovarii occurs regardless of menopausal status.
Most women were asymptomatic and the pelvic mass
was an incidental finding with negative tumor mark-
ers [2,3]. Generally, an adnexal mass and raised tumor
marker CA 125 in postmenopausal woman may indicate
malignancy. According several well-designed studies,
tumor marker CA 125 and RMI are not suitable for dis-
tinguishing between benign and malignant adnexal mass
[10]. Only 2 patients in our study manifested an elevated
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CA 125 level. One was a patient with simultaneously pre-
sented ascites due to the exacerbation of chronic pancrea-
titis. Six patients had RMI score above 200. In four pa-
tients with positive RMI, frozen section was performed
because the sonographer preoperatively considered them
as malignant.

The diagnosis of mature cystic teratoma at comput-
ed tomography (CT) and magnetic resonance imaging
(MRI) imaging is straightforward as these modalities are
sensitive for fat. Fat is reported in 93% of cases and teeth
or other calcifications in 56% [11]. US features of com-
monly diagnosed mature teratomas (dermoids) are well
known as an echogenic mass with shadowing behind
the tumor caused by sebaceous content and hair inside
the cyst cavity, a mural hyperechoic Rokitansky nodule,
and echogenic bands intraluminally caused by hair. In
dermoid, blood flow can be detected in the capsule only
[9]. According to IOTA terminology, the hyperreflective
and avascular area in the center of a dermoid cyst should
not be classified as a solid component [9]. Struma ovarii
picture is different, in most cases no fat is evident. On
MRI the most frequent manifestation of struma ovarii
is the tumor of multilobulated surface, thickened septa,
multiple cysts of variable signal intensities, and enhanc-
ing solid components [12]. On CT high attenuation areas
and calcifications in the solid components are common
findings. On iodine scintigraphy and radioimmunoscin-
tigraphy, struma ovarii reveals a high uptake [12,13]. In
our study no patient underwent preoperative MRI or CT
because these are not a standard imaging method in our
institution. US features of struma ovarii are not similar to
those of mature cystic teratomas and differ widely both
in gray scale and Doppler imaging [6,7]. As an evidence
of this, in our study 14 tumors (74%) had a complex ap-
pearance (solid component within the tumor present) in
ultrasound examination. Four tumors were purely solid
and 4 had well-circumscribed smooth solid areas; all
solid components were well-vascularized at Doppler. We
retrospectively recognized 6 (32%) tumors containing
“struma pearls” which were first described by Savelli et
al in 2008 [6]. Struma pearl is a solid hyperechoic area
centrally vascularized at Doppler examination and re-
sembling a round white ball described in most mature
teratomas [14]. Savelli reported this feature as a putative
marker and sign of struma ovarii and described this sign
in 9/31 cases (29%) [6]. We described acoustic shadow-
ing in 26% of struma ovarii.

We misclassified 6 cases of struma ovarii (32%) as
malignant because a multilocular solid appearance with
central vascularization pattern is typically seen in ovar-
ian cancer patients [9,15]. Ultrasound features of struma
ovarii misclassified as ovarian cancer tumors were: uni-
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lateral lesions of median size 95 mm (range 70-200),
unilocular/multilocular solid or solid tumor with moder-
ate or abundant blood flow perfusion at Doppler in solid
components or solid mass; no shadowing was visible be-
hind the tumor. This is in concordance with the first phase
I0TA study, which reported struma ovarii are commonly
misclassified as malignant by experienced sonographers
[8].

Conservative laparoscopic surgery is strongly advised
for women with a desire for fertility [16,17]. There may
be a general objection that the laparoscopic removal of a
potentially malignant adnexal tumor increases the possi-
bility of tumor spillage and port site metastasis develop-
ment. Based on our experience, a laparoscopic approach
can be easily adopted not only for fertile-age patients but
also for most postmenopausal patients. In our series, the
tumor was inserted safely into the endobag which ena-
bled extraction from the abdomen without spilling poten-
tially malignant cells into the abdominal cavity. Based on
preoperatively suspicious ultrasound results, in 6 patients
a frozen section was intraoperatively performed. As evi-
denced in our series, 90% of fertile-age patients under-
went conservative surgical treatment via laparoscopy for
fertility-preservation; just one 42-year-old patient under-
went a hysterectomy with bilateral salpingo-oophorecto-
my at her own request.

We admit several limitations of our study. Firstly, this
is a single institution retrospective study. Struma ovarii is
a rare tumor, therefore it was necessary to collect cases
over a long-time frame. Ultrasound data and examina-
tions were gained by using several ultrasound devices.
Although our series of 19 patients with benign struma
ovarii seems to be one of the largest reports dealing with
complex clinical data, ultrasound reports and descrip-
tions, the number of cases remains small. Therefore,
ultrasound features and characteristics of struma ovarii
may be biased. The strength of our study is based on a
comprehensive unique database of clinical, surgical and
pathological data connected with highly experienced
preoperative ultrasound performance. Our data represent
real clinical life difficulties arising from the ultrasound
findings of such strange adnexal mass. Due to the rare-
ness of struma ovarii, more ultrasound and clinical data
are required, and our study may contribute to better in-
sights into the proper and adequate diagnostic of this rare
ovarian tumor.

Conclusion
US appearance of struma ovarii varies and its low

incidence makes US diagnosis very challenging. The
complexity of the ultrasound picture consisting of well-
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vascularized solid components with smooth contours and
features such as shadowing, struma pearls, and some US
signs of mature teratoma at least partially visible in the
tumor, may help even experienced sonographers when
deciding whether a lesion is benign or malignant. For fer-
tile-age patients, a laparoscopic surgical approach should
be considered and preferred. We believe our study may
contribute to the awareness of struma ovarii and thus de-
crease patients’ fear of ovarian cancer and minimize the
number of unnecessary laparotomies and extensive surgi-
cal procedures.
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ABSTRACT

Objectives: To describe the ultrasound features of benign Brenner tumor in the background of complex clinical and
histopathological pictures.

Material and methods: We retrospectively identified patients with histologically confirmed benign Brenner tumor of
the ovary who were treated in our institution in 2003-2016, and for whom complete imaging, clinical, perioperative and
histopathological data were available in the database. Ultrasound findings were drawn from images and reperts using
terms and definitions of the International Ovarian Tumor Analysis group and pattern recognition description was applied.

Results: Twenty-three patients were identified, most postmenopausal and asymptomatic. On ultrasound, 19/23 tumors
were found unilaterally, 4/23 bilaterally, and 82% of tumors were detected in the left ovary. Most Brenner tumors (16/23)
contained solid compenents and revealed no or minimal blood flow by subjective color score upon Doppler examination
(19/23, 83%). Calcifications with shadowing were observed in 57% of all Brenner tumors and in 81% of tumors containing
solid components. The complex appearance of the tumor misled the sonographers to describe the mass as malignant in
9 cases (39%), and frozen section was performed perioperatively. Surgery was performed via laparoscopy in 11 (48%) and
via laparotomy in 12 (52%) cases.

Conclusions: The complexity of the ultrasound picture, censisting of features like calcifications with acoustic shadowing,
a poorly vascularized sclid mass, and a left-sided localizaticn could be signs of a benign Brenner tumor and could preop-

eratively help to differentiate between benign and malignant tumor,

Key words: Brenner tumor, ovarian neoplasms, diagnosis, surgery, ultrasonography
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INTRODUCTION
A Brenner tumor is an epithelial surface tumor of the
ovary that was first described by Fritz Brennerin 1907 [1]. Itis
amostly benign transitional cell tumor and represents about
3% of ovarian epithelial tumors [2]. Microscopically, the tumor
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consists of sharply demarcated uniform islands of epithelial
cells in a dense fibromatous stroma. The epithelial cells have
a characteristic coffee bean nucleus with longitudinal grooves
and pale cytoplasm [3, 4] (Fig. 1). Tumor can contain extensive
calcifications. Careful histological examination should be
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Figure 1. Brenner tumor: Microscopically, the tumor consists of
sharply demarcated uniform islands of epithelial cells in a dense
fibromatous stroma. The epithelial cells have a characteristic coffee
bean nucleus with longitudinal grooves and pale cytoplasm

performed in order to exclude even small foci of malignancy
which may arise from the benign Brenner tumor [5, 6]. Most
patients are asymptomatic and the tumor is discovered in-
cidentally as a part of routine physical examination and/or
ultrasound scan performed by a radiologist or gynecologist in
women of any age but predominantly between 50-70 years
old [7]. Benign tumors are commonly 5-6 ¢m in diameter,
occasionally exceeding 10 cm [8]. Borderline and malignant
Brenner tumors may measure up to 30 cm [9]. Most women
are asymptomatic but they can manifest abdominal pain,
vaginal bleeding due to estrogenic activity, urinary retention,
ascites or pseudo Meigs'syndrome [10].

Appropriate preoperative ultrasound examination is
crucial for distinguishing between benign and malignant ad-
nexal tumors and for further management of ovarian masses
However, despite well-established International Ovarian Tu-
mor Analysis (IOTA) imaging criteria for ovarian cancer rec-
ognition, ultrasound findings in Brenner tumors overlap
with those typical of ovarian cancer which contributes to
serious difficulties in image interpretation [11, 12]. Cur-
rently, there are no recent studies published on this topic
in the literature. Therefore, we reviewed sonographic and
clinical data, including the surgical management, on histo-
logically confirmed cases of benign Brenner tumors in our
institution. In this study, we aim to indicate the ultrasound
features (morphological and vascular ultrasound patterns)
of a Brenner tumor and to encourage sonographers dealing
with ovarian mass findings to improve their knowledge and
awareness of this rare tumor. The correct preoperative diag-
nosis of a Brenner tumor as a benign pelvic mass enables
the choice of a less radical surgical procedure and minimizes
fearin patients who may anticipate ovarian cancer diagnosis.

MATERIAL AND METHODS
Study design and patient population
We conducted a retrospective study of ovarian tumors
— Brenner tumors that were diagnosed and treated in our

institution between January 2003 and December 2016. The
indications for referral for transvaginal and transabdominal
sonography were inconclusive examination with suspicion
of gynecological cancer due to a palpable adnexal mass,
abnormal sonographic findings assessed by a general gy-
necologist or general practitioner with or without elevated
CA 125 tumor marker, and non-specific abdominal symp-
toms (abdominal/pelvic pain). Most clinical information was
retrieved retrospectively from the patient records, such as
age at diagnosis, pre- or postmenopausal status, level of CA
125in blood, risk of malignancy index (RMI), symptoms, pres-
ence of ascites according to the IOTA consensus described by
Timmerman et al. [12], and detailed histological evaluation
results. Only patients with histologically proven benign Bren-
ner tumors were included in the final analysis. All patients
underwent surgery and the tumor was removed. Type of
surgery (laparoscopy or laparotomy) and the extension rang-
ing from unilateral salpingo-oophorectomy to more extensive
astotal hysterectomy, bilateral salpingo-oophorectomy were
reviewed. Frozen section requests were carefully recorded
and analyzed. All clinical and ultrasound data were put into
a dedicated Excel file and then analyzed (Microsoft Office
Excel 2010). This study was approved by the local ethics com-
mittee and all patients gave their informed consent.

Ultrasound examination

Each patient underwent a pre-operative ultrasound ex-
amination according to the methodology and protocol of
our institution that consisted of both transabdominal and
transvaginal examinations performed within 21 days prior
surgery by a gynecologist experienced in the field of ultra-
sound diagnostics in gynecclogic oncology. These were expert
sonographers with gynecology and oncology experience who
were certified by the Czech Gynecologic Ultrasound Society
as high-level experts in oncogynecologic sonography. Sonog-
raphers VW, BCH, and MZ are holders of IOTA certificate. The
ultrasound examinations were performed in B-mode and color
and power Doppler mode with both a transvaginal (5-8 MHz)
and atransabdominal probe (3.5-5 MHz) on a variety of equip-
ment. Each ultrasound examination was immediately de-
scribed in the written report and images were stored; both
were used in the study analysis. Descriptions and examination
reports were performed according to the standards in our
center, that include the terms and definitions published by
the IOTA group [12]. The reports also included the final assess-
ment of the sonographer whether the mass was suspicious
for malignancy or not. Results of Doppler examinations were
reported in terms of a subjective color score [12].

Data analysis and methodology
All clinical and ultrasound parameters were summarized
using absolute and relative frequencies or median and range
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in case of continuous data. All tables were stratified accord-
ing to the clinical, surgical, and ultrasound characteristics of
the patients. No statistical comparisons were done because
of the study’s descriptive character.

RESULTS

We retrospectively included 23 patients into the study
who had histologically proven benign Brenner tumor of
the ovary in the 14-year time frame. There were no cases of
malignant Brenner tumors in the analysed period of time.
The patients’median age was 58 (range 38-71); only 3 (13%)
were fertile; no personal or family history of ovarian can-
cer was reported. Eighteen (78%) patients were asympto-
matic while five (22%) presented with abdominal/pelvic
pain. Results of serum CA 125 measurements were avail-
able for all 23 women; the median level was 19 IU/L (range
9-2401U/L); only 2 patients manifested raised CA 125 level.
In 9 cases, the RMI result was over 200 and those patients
were considered at significant risk of ovarian malignancy.
The clinical characteristics together with surgical manage-
ment of all studied patients are described in detail in Ta-
ble 1.The sonographic characteristics (B-mode and Doppler
findings), including the sonographer’s suggestion if the
tumor was benign/uncertain or malignant are described
and summarized in Table 2.

The majority of the tumors (19/23; 82%) were found
unilaterally; in 4 cases a Brenner tumor was diagnosed si-

Table 1. C| al characteristics and surgical management of
patients with Brenner tumor

Age at surgery [years] 58(38-71)
Serum CA 125 level [IU/L] 19 (9-240)
RMI 81(36-2430)
Menstruation
Premenopausal 3(13%)
Postmenopausal 20 (87%)
Symptomatology
Asymptomatic 18 (78%)
Pelvic pain 5(22%)
Surgery
Frozen section 9(39%)
Cystectomy Laparoscopy 0 (0%)
Salpingo-cophorectomy Laparoscopy 6 (26%)
Salpingo-oophorectomy Laparotomy 1 (4%)
Total laparoscopic hysterectomy + BSO 5 (22%)
Total abdominal hysterectomy + BSO 11 (48%)

Values are median (range) or n (%). RMI — risk malignancy index. BSO
— bilateral salpingo-cophorectomy

Table 2. Ultrasound characteristics of Brenner tumor

Largest diameter [mm] 62 (15-270)
Largest solid component [mm] 40 (0-85)
Laterality
Unilateral 19(82 %)
Bilateral 4 (18%)
Left 19 (82%)
Right 8 (35%)
Type of tumor
Unilocular 4(17%)
Unilocular-solid 0 (0%)
Multilocular 3(13%)
Multilocular-solid 8(35%)
Solid 8(35%)
Calcifications and acoustic shadowing 13 (57%)
Ascites 1 (4%)
Echogenicity of cyst fluid
Anechogenic 14 (61%)
Ground glass 0 (0%)
Low level 1 (4%)
Doppler results: Color score
None 8 (35%)
Minimal 11 (48%)
Moderate 4(17%)
Abundant 0 (0%)
Ultrasound diagnosis
Benign 13 (57%)
Uncertain 1 (4%)
Malignant 9(39%)

Values are median (range) or n (%)

multaneously in both ovaries. Looking closer at lateralization
of the masses, 15 tumors were detected in the left ovary
only and another 4 were in the left as a part of their bilat-
eral presence (overall, the left ovary was affected by tumor
in 82%). The median diameter of the tumor was 62 mm
(range 15-270 mm) and the diameter of the largest solid
component was 40 mm (range 0-85 mm). The majority, or
16/23 tumors (70%), contained solid components (Fig. 2,
Fig. 3) while pure cystic content was present in 7 masses
(30%) only. The cystic fluid was anechogenic in 14 tumors
(619%) (Fig. 4) while 1 (4%) had low-level echogenicity. As-
cites with simultaneously elevated CA 125 level in blood
(240 1U/L) were present in 1 patient and no pleural effu-
sion was diagnosed. The color score varied between none
and moderate at Doppler examination; no abundantly
vascularized tumor was noted. Most tumors were mini-
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1D 840cm
2 D 10.08cm

Figure 2. Transabdominal ultrasound image of 10 cm purely solid
benign Brenner tumor

+D 7.17cm

M xD 5.41cm

Figure 3. Transvaginal ultrasound image of a purely solid benign
Brenner tumor with multiple scattered calcifications and acoustic
shadowing behind the tumor

mally perfused (11/23, 48%); no blood flow was detected
in 8/23 (35%). Shadowing of the acoustic signal behind the
cyst was observed in 13 tumors which represents 57% of all
Brenner tumors (Fig. 3, Fig. 5). Applying pattern recognition
description (Tab. 3), a Brenner tumor could be described
as follows: 7 masses were unilocular or multilocular with
no specific characteristics. All these masses were correctly
classified as benign. Eight tumors were described as multi-
locular solid with calcifications and shadowing behind the
mass while solid structures were minimally to moderately
vascularized at Doppler. Eight masses were purely solid

Figure 4. Transvaginal ultrasound image of a multilocular-solid Brenner
tumor. There is a septum in the anechoic cystic component. The internal
cyst walls are regular with some calcifications foci in the wall

Figure 5. Transvaginal ultrasound image of a solid benign Brenner
tumor containing an anechoic cystic component, calcifications
(arrows) and acoustic shadowing behind the tumor

with calcifications causing acoustic shadowing behind the
tumor; the solid part was minimally or moderately vascular-
ized at Doppler. The complex appearance of the Brenner
tumor misled the sonographers in 9 cases (39%) to describe
the mass as malignant and frozen section was performed
perioperatively (Fig. 5, Fig. 6). The features of the misclas-
sified benign Brenner tumors were different to the others
suggested as benign. They were generally larger than the
median (62 mm) of all Brenner tumors, reaching a diameter
of 130 mm (range 70-270 mm) and the solid component
was 70 mm (range 40-85 mm) in comparison to the 40 mm

Table 3. Classification of Brenner tumors according to characteristics on pattern recognition

Unilocular or multilocular tumor with no specific characteristics t

Multilocular solid tumor with calcifications causing shadowing behind the tumor,

solid structure minimal to moderate vascularized at Doppler

Solid tumor with calcifications causing shadowing behind the tumor, solid structure

minimal to moderate vascularized at Doppler

1 solid structure, shadowing, calcifications, N — number

360
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Brennertumor N of tumors misdiagnosed as
(n=23) malignant in each category
7 0
8 6
8 3
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Figure 6. Transvaginal ultrasound image of a solid benign Brenner
tumor containing an anechoic cystic component described as
malignant by sonographer

median of all Brenner tumors in the study. All bilateral Bren-
ner tumors were preoperatively classified as malignant and
all 9 misclassified tumors contained a solid portion, of these,
3 were purely solid with minimal or moderate vasculariza-
tion of the solid structures.

All 23 patients in our series underwent surgery and
the ovarian mass was removed. Among these, no patient
underwent cystectomy only, 7 patients were treated with
salpingo-oophorectomy and 16 with total hysterectomy and
bilateral salpingo-oophorectomy. Surgery was performed
via laparoscopyin 11 (48%) cases, via laparotomyin 12 (52%)
cases. Nine patients underwent surgical staging for ovar-
ian cancer, consisting of peritoneal washing, a macroscopic
assessment of intra-abdominal organs and perioperative
frozen section. These cases were described as suspicious
adnexal masses according to the preoperative ultrasound
examination.

DISCUSSION

We present a series of 23 patients with benign Brenner
tumors of the ovary diagnosed and treated in our institu-
tion. Clinical characteristics of the cohort are in concordance
with those previous published [8, 10, 13]. Typically, Brenner
tumors occur in postmenopausal women. Most patients
were asymptomatic and the pelvic mass was an incidental
finding with negative tumor markers. Although tumor es-
trogenic activity could be manifested as vaginal bleeding,
in our study 5 patients presented with abdominal pain and
others were asymptomatic. An ovarian mass and an elevated
serum CA125 level generally suggest a malignant process in
a postmenopausal woman. There are studies evaluating the
predictive value of CA 125 level and malignancy, showing
that tumor marker CA 125 alone is not suitable for distin-
guishing between benign and malignant adnexal mass [14].
Only 2 patients manifested elevated CA 125 level in blood

and 1 of them ascites. Nine patients had RMI scores above
200 and were evaluated by an experienced sonographer. In
5 patients with positive RMI, frozen section was performed
perioperatively; 4 patients were considered as benign ac-
cording to the sonographer suggestion. About 1% of Bren-
ner tumors are reported to be malignant in the literature [8,
15]. All Brenner tumors in our study were benign; therefore,
we are unable to comment on the clinical status and further
management of malignant Brenner tumors.

Transvaginal and transabdominal ultrasound performed
by an experienced sonographer is a standard preoperative
imaging method in our center for patients with adnexal
masses. There are studies on rare ovarian tumors published
which describe unique ultrasound features that may help
to postulate a correct specific diagnosis before surgery.
This is true in cases of struma ovarii (the “struma pearl”),
granulosa cell tumors (“Swiss cheese appearance”), and
Sertoli-Leydig cell tumors [16-18], but there are no unique
features described in Brenner tumors so far. In Dierickx’s
2012 report, experienced sonographers failed to describe
unique ultrasound feature in 14 images of Brenner tumor
and no other study has found specific characteristics either
[11]. Many benign Brenner tumors manifest as entirely solid
structure on ultrasound examination but some can appear
as cystic with or without solid structures [7]. In our study, we
described the sonographic features of 23 Brenner tumors
of the ovary; seven tumors (30%) were cystic and 16 (70%)
with complex appearance. Solid components were poorly
vascularized on color Doppler. In the literature, calcifications
have been reported of 50% of Brenner tumors on sonogra-
phy and 83% on CT [7]. Dierickx described calcifications on
ultrasound scans in 13 (87%) of 15 benign Brenner tumors
[11]. We reported 81% of Brenner tumors containing solid
component revealed acoustic shadowing caused by vis-
ible calcifications. Therefore, we conclude that ultrasound
signs of multiple calcifications could be a key feature for the
diagnosis. Data on the laterality of Brenner tumor (whether
right or left ovary) vary in the literature [3, 10, 19], but in
our series, 82% of the Brenner tumors were detected in the
left ovary. This is in concordance with the study published
by Dierickx which reported unilateral lesions to be pre-
sent more common in the left ovary [4, 11]. In our series,
4/23 (18%) Brenner tumors were bilateral. This is slightly
above the range of 5-14% that is reported in the literature
[10, 20]. There is an association of Brenner tumors with
a second ovarian neoplasm noted and the rate of 30% is
reported in the literature [8, 10, 15]. In our study, 26% of
patients presented with an associated benign tumor: 2 were
serous and 4 mucinous cystadenomas. Using subjective
assessment, the sonographers correctly classified the ovar-
ian tumor as benignin 57% (13/23) of the tumors (in 1 tumor,
the sonographer was uncertain) which represent real clini-
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cal difficulties to differentiate benign Brenner tumor from
ovarian malignancy. Preoperatively, ultrasound findings
were discussed with the patients and each gave informed
consent for a staging and radical debulking procedure in
case of malignancy.

In our study, almost half (48%) of the patients underwent
laparoscopy. There may be a general objection that the
laparoscopic removal of a potentially malignant adnexal
tumor increases the possibility of tumor spillage and port
site metastasis development. Based on our experience,
laparoscopic approach can be easily adopted not only for
young, fertile-age patients but also for most patients — even
postmenopausal — who require total hysterectomy with
bilateral salpingo-oophorectomy for adnexal mass. In our
series, the tumor was inserted safely into the endobag which
enabled extraction from the abdomen without spilling po-
tentially malignant cells into the abdominal cavity. Con-
servative surgery is strongly advised for women with the
potential and desire for fertility [9, 14].

We admit several limitations of our study. Firstly, this is
a single institution retrospective study. The Brenner tumor is
arare tumor; therefore, it was necessary to collect cases over
a long-time frame. Ultrasound data and examinations were
retrieved by using several ultrasound devices. Although our
series seems to be one of the largest, dealing with complex
clinical, surgical data, ultrasound reports and descriptions; the
number of cases (n =23) remains small. Therefore, ultrasound
features and characteristics of benign Brenner tumor may be
biased. The strength of our study is based on a comprehensive
unique database of clinical, surgical, and pathological data
connected with highly experienced preoperative ultrasound
performance. Our data demonstrates real clinical difficulties
arising from the ultrasound findings of such a strange ad-
nexal mass. Due to the rareness of the Brenner tumor, more
ultrasound and clinical data are needed, and our study may
contribute to better insights into the proper and adequate
management of this rare ovarian tumor.

CONCLUSIONS

The variable sonographic picture of the ovarian Brenner
tumor and its rare occurrence make ultrasound diagnosis
very challenging. In the benign Brenner tumors, we failed to
find one specific ultrasound feature that could easily charac-
terize this tumor. More probably, the complexity itself of the
ultrasound picture, consisting of features such as calcifica-
tions with shadowing, poorly vascularized solid component,
and a left-sided localization of the mass could be signs of
abenign Brenner tumor and could help even an experienced
sonographer in deciding whether the lesion is benign or
malignant. In surgical management of the Brenner tumor,

laparoscopy should be considered and preferred. We believe
our study may contribute to the awareness of the Brenner
tumor and thus minimize patients'fear of an ovarian cancer
diagnosis while also reducing the number of unnecessary
laparotomies and extensive surgical procedures.
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3.3. Ultrazvuk jako presna zobrazovaci metoda k pfedoperaé¢nimu
planovani rozsahu chirurgického vykonu u pacientek s pokroc¢ilym
karcinomem ovaria

Karcinom ovaria je paty nejéast&jsi zhoubny nador zen v CR, vyskytuje se ve viech vékovych
kategoriich a nejvyssi incidence je v kategorii 60-64 let. Celosvétoveé neexistuje zadny Géinny
screening Vv diagnostice karcinomu ovaria [16], a proto je stale jen tietina pacientek
diagnostikovéana v ¢asnych stadiich (FIGO I-II) a dvé tfetiny v pokrocilych stadiich (FIGO III-
IV) onemocnéni. Incidence zhoubnych nddor vajecnikii vykazuje v poslednich letech mirné
klesajici tendenci, kiivka umrtnosti kopiruje kiivku incidence [1].

Prognodza pacientek s karcinomem ovaria zavisi na rozsahu onemocnéni pii zachytu, na
diferenciaci nadoru a reziduu nadoru po chirurgickém vykonu. NejsilnéjSim nezavislym
prognostickym faktorem pro délku celkového preziti pacientky je dosaZzeni nulového
pooperacniho makroskopického rezidua tumoru (R0). Dosazenim RO jsme schopni pacientkam ve
stadiu FIGO IIB — IIIB prodlouzit celkové pieziti o 60 mésict, ve stadiu FIGO IIIC o 47 mésict a
ve stadiu FIGO IV o 30 mésict [17, 18]. Operace (primarni nebo intervalovd) je zékladnim
krokem v managementu pacientek s ovarialnim karcinomem. Vzhledem k tomu, ze vétSina Zen je
diagnostikovana v pokroc¢ilém stddiu onemocnéni, byvd dosazeno RO mnohdy za cenu
extenzivniho chirurgického vykonu nejen v panvi, ale iV oblasti horniho bficha. V 20-60 %
pfipadd je nutnd resekce stfeva, az u jedné tfetiny pacientek je nutny operacni vykon v hornim
btichu spocivajici v deperitonealizaci dutiny bfisni, strippingu branice, resekci branice, ¢astecné
resekci jater ¢i splenektomii [17, 18]. Kombinace jednotlivych krokl k dosazeni kompletni
resekce nddoru ovliviiuje celkovy operacni ¢as, krevni ztratu, pooperacni morbiditu a mortalitu

pacientky.
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Fischerova et al. [19] poprvé popsala vyuziti ultrazvuku v pfedopera¢nim stagingu u pokro¢ilého
ovaridlniho karcinomu se zaméfenim na posouzeni operability nadoru. Selekce k primarni
operaci nebo aplikaci neoadjuvantni chemoterapie (NACHT) na zakladé¢ ultrazvukového
vySetieni vedla K vyznamnému zvySeni proporce optimalniho debulkingu ve srovnani se
skupinou pifed vyuzitim ultrazvuku (96 % vs. 46 %). V pfipadé¢ jednozna¢nych zndmek
inoperability naddoru neni vhodné zatizit pacientku probatorni laparotomii, ale odbér vzorku
nadoru je svyhodou proveden pomoci laparoskopie ¢i biopsii nadoru pod ultrazvukovou
kontrolou [20, 21]. Zkusenost s provedenim komplexnich cytoredukénich vykonu vcetné resekci
stteva se vyznamné li§i mezi jednotlivymi pracovisti. Volba centra s nalezitou erudici a
schopnosti provést chirurgicky vykon v adekvatni radikalité¢ je zasadni pro prognézu pacientky
[22]. Ptedoperacni stanoveni rozsahu onemocnéni pomoci zobrazovaci metody je dilezitym
parametrem pro planovani spravného managementu pacientky, adekvatniho pracovisté, tymu,
predoperacni ptipravy a operacniho Casu.

Autor v této podkapitole habilitani prace prezentuje studii, ktera hodnoti pfesnost ultrazvuku
v detekci panevni karcinomatdzy u pacientek s pokrocilym karcinomem ovaria (pfiloha 3.3.1.).
Autor se podilel i na studii hodnotici ptesnost ultrazvuku v detekci infiltrace rektosigmatu u
pacientek s karcinomem ovaria (Accuracy of ultrasound in prediction of rectosigmoid
infiltration in epithelial ovarian cancer, (2017), Ultrasound in Obstetrics and
Gynecology, 50 (4), pp. 533-538). Ob¢ prace ukazuji na zasadni roli ultrazvuku ve stagingu
karcinomu ovaria a demonstruji excelentni senzitivitu a specificitu v detekci nadoru na panevnim

peritoneu a v urceni infiltrace rektosigmatu.
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Abstract—We analyzed the accuracy of transvaginal sonography in detection of pelvic carcinomatosis in ovarian
cancer patients and factors (age, body mass index, performance status, ascites, stage, histotype, tumor grade) influ-
encing the performance of ultrasound. In this prospective study, all 191 consecutively included patients underwent
a pre-operative ultrasound staging examination according to institutional protocol. Peritoneal spread was assessed
on the basis of peri-operative findings or histology. The area under the receiver operating characteristic curve for
the detection of carcinomatosis was .90 (0.84-0.93); the sensitivity was 84% (95% confidence interval [CI]: 75%—
%90), specificity 96% (95% CI: 89%-99% ), positive predictive value 96% (95% CI: 89 %—-99 %), negative predic-
tive value 83% (95% CI: 74%-90%) and overall accuracy 89% (95% CI: 84%-93%). We report that transvaginal
sonography is clinically useful in the detection of pelvic carcinomatosis. (E-mail: michal.zikan@Ifl.cuni.

cz)

© 2016 World Federation for Ultrasound in Medicine & Biology.
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INTRODUCTION

The peritoneum is the serous membrane covering the
abdominal cavity and the pelvis. We differentiate be-
tween the parietal peritoneum, covering the inner wall
of the abdominal cavity, and the visceral peritoneum,
partially or fully covering the organs of the abdominal
cavity and the pelvis. Peritoneal carcinomatosis is a
sign of a primary or secondary carcinoma (ovaries, colon,
rectum, stomach and pancreas) spreading over the serous
membrane of the abdominal cavity and the organ sur-
taces. The most common non-malignant peritoneal prob-
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lems that could imitate carcinomatosis are peritoneal
pseudomyxoma, lymphomatosis, sarcomatosis, leiomyo-
matosis, vast peritoneal endometriosis and peritoneal
tuberculosis (Gosein et al. 2013; Kim et al. 2014; Levy
et al. 2009; Vicens et al. 2014). Peritoneal dissemin-
ation of a malignancy has long been considered the
terminal stage of malignant disease and has a very poor
prognosis.

A conventional X-ray scan of the abdominal cavity
cannot be used to diagnose peritoneal carcinomatosis as
it provides diagnostically relevant information for only
a large carcinomatosis affecting the surface of intestinal
loops (Archer et al. 1996). More precise diagnoses of
peritoneal and omental implants may be achieved using
transabdominal ultrasound examination, computed to-
mography (CT) or magnetic resonance imaging (MRI),
even though the results of studies on the accuracy of these
imaging methods differ significantly (Coakley et al.
2002; Gonzalez-Moreno et al. 2009). Transvaginal
(TVUS) and transrectal ultrasound examinations of the
pelvis are the most important imaging methods in pre-
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operative assessment of gynecologic diseases (Kurtz et al.
1999; Savelli et al. 2005) and are widely accepted as first-
line methods for differentiating benign and malignant
adnexal tumors (Timmerman et al. 2005).

So far, to our knowledge, only limited data on the
sensitivity, specificity, negative predictive value and pos-
itive predictive value of transvaginal sonography in the
detection of carcinomatosis of the pelvis on a small study
group (=60 patients) have been published (Savelli et al.
2005). Carcinomatosis may be the only and first symptom
of an ovarian malignancy, as there are known cases in
which an ovarian serous carcinoma did not lead to bilat-
eral ovarian enlargement, but to a small focal spread of
carcinomatosis in the peritoneum of the pelvis and
abdominal cavity only (Karlan et al. 1999). The aim of
our study was to evaluate the accuracy of transvaginal ul-
trasound in the detection of carcinomatosis in patients
with ovarian cancer and to analyze the factors affecting
the accuracy of detection.

METHODS

Study design and patient population

Patients were recruited to this prospective study in
2010-2012. The indications for TVUS were suspicion
of gynecologic cancer because of a palpable adnexal
mass, abnormal results from an ultrasound examination
performed by a general gynecologist or general practice
doctor and referral to our oncogynecologic center, incon-
clusive CT examination and an elevated CA 125 tumor
marker in serum and non-specific abdominal symptoms
(abdominal/pelvic pain, abdominal swelling and consti-
pation). Only patients with subsequently histologically
proven primary epithelial ovarian cancer were included
in the final analysis. Patients with borderline, non-
epithelial and metastatic tumors were excluded. We re-
corded age at the time of diagnosis, body mass index,
Eastern Cooperative Oncology Group performance status
described by Oken et al. (1982), stage of disease, pres-
ence of free fluid in the pelvis or ascites according to
the International Ovarian Tumor Analysis consensus
described by Timmerman et al. (2000), histotype and
grade of tumor. Pathologic data (stage, histotype and
grade) were assessed post-operatively according to the
International Federation of Gynecology and Obstetrics
2009 staging system and the World Health Organization
2003 pathologic classification of female reproductive
organs.

We analyzed all data with respect to possible influ-
ence on the accuracy of ultrasound in the detection of
carcinomatosis in the pelvis. All patients underwent a
pre-operative ultrasound staging examination according
to the methodology and protocol of ourinstitution. A sub-
sequent surgery with histologic confirmation of an epithe-
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lial ovarian (fallopian tube, primary peritoneal)
carcinoma followed. Infiltration of the peritoneum was
assessed on the basis of peri-operative findings (in case
there was no effect or no deperitonealization was per-
formed) or according to the histologic examination of
peritoneal samples. The surgeons, as well as the patholo-
gist, were informed of the patient’s clinical data and ultra-
sound findings. This study was approved by the local
ethics committee, and all patients gave their informed
consent.

Ultrasound examination

Each patient underwent both transabdominal and
transvaginal examinations performed within 14 d before
admission in the operating theater by one of the three on-
cogynecologists experienced in the field of ultrasound di-
agnostics in gynecologic oncology. These were expert
sonographers with gynecologic oncology experience
who were certified by the Czech Gynecologic Ultrasound
Society as high-level experts in oncogynecologic sonog-
raphy. Certification requires the sonographer to perform
at least 5000 documented examinations of gynecologic
cancer patients. All three doctors are also oncogyneco-
logic surgeons, who routinely perform radical surgeries
and thus receive extremely quick and valuable feedback
on their own ultrasonography skills. The ultrasound ex-
aminers did not perform gynecologic palpation, and
they all had information on the clinical examination
and referral data of the patient before the ultrasound
examination.

Transabdominal (probe RAB4-8-D, GE Healthcare
Austria, Zipf, Austria) and transvaginal (probe RIC6-
12-D) ultrasound examinations were performed using
the GE Voluson Expert E8 BT 09 (GE Healthcare
Austria) in B-mode and color and power Doppler mode.
Each ultrasound examination was immediately described
in the written report; these reports were used for the study
analysis. Descriptions and examination reports were
based on the standards applied by our center. During ul-
trasound staging examination, membranes
(visceral and parietal peritoneum) in the pelvis were care-
fully assessed in every patient suspected of having epithe-
lial ovarian cancer. The pelvis was examined on both the
longitudinal and transverse planes. Carcinomatosis of the
peritoneum in the pelvis was described as a solid nodular
or sheet-like hypo-echoic structure, vascularized if thick
or large nodules. Carcinomatosis was also present and
described as gross hypo-echoic strands of tissue entrap-
ping bowel loops (Figs. 1-5)

serous

Data analysis and methodology

Our analysis used data on the spread of carcinoma-
tosis on peritoneum to evaluate the agreement of pre-
operative ultrasound findings with peri-operative or/and
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Fig. 1. Large nodular and sheet-like carcinomatosis in the
t=] o
pouch of Douglas and on visceral peritoneum of the rectosig-
moid colon.

histologic findings. We analyzed age of the patient at
diagnosis, body mass index, performance status, stage
of disease, presence of free fluid in the pelvis or ascites,
histotype and grade of tumor to evaluate their possible in-
fluence on the accuracy of TVUS in detection of carcino-
matosis in the pelvis. Pathologic data (stage, histotype
and grade) were assessed post-operatively according to
the International Federation of Gynecology and Obstet-
rics 2009 staging system and World Health Organization
2003 pathologic classification of female reproductive
organs.

Standard robust descriptive statistics were applied in
the analysis: absolute and relative frequencies for cate-
gorical variables and estimated medians with 5th-95th
percentile ranges for continuous variables. The statistical
significance of differences between groups was calcu-
lated using the Fisher exact test for categorical variables
and Mann—Whitney U-test for continuous variables. The

Fig. 2. Nodular carcinomatosis on the peritoneum in the pouch
of Douglas.
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Fig. 3. Carcinomatosis infiltrating serosa and muscularis layer
of rectosigmoid colon.

diagnostic value of predictors was assessed using multi-
variate logistic regression and receiver operating charac-
teristic (ROC) analysis and quantified as odds ratios,
sensitivity, specificity, negative and positive predictive
value and overall accuracy. The area under the ROC curve
was assessed and considered useful for clinical practice if
>0.75 (Sotiriadis et al. 2016). Statistical analysis was
performed with SPSS 22 (SPSS Statistics for Windows,
Version 21.0, IBM, Armonk, NY, USA).

RESULTS

Accuracy of TVUS in detection of carcinomatosis in the
pelvis

All consecutive patients in the study time frame
agreed to participate. We were able to assess the pelvic
peritoneum in all patients. We prospectively and consec-
utively examined 256 patients in total and included 191
patients with histologically proven epithelial ovarian

Fig. 4. Hypo-echoic nodular carcinomatosis arising from recto-
vaginal septum.
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0
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Fig. 5. Sheet-like large carcinomatosis in the pouch of Douglas
and visceral peritoneum of the bowel.

cancer into the analysis. Two groups of patients were es-
tablished—those with and those without carcinomatosis
of the pelvis—and the following characteristics were
described: age; body mass index; performance status of
the patients; presence of free liquid or ascites as assessed
with TVUS; and stage, grade and histotype of the tumor.
Carcinomatosis was more often found in patients
with poorer performance status, high tumor stage and
high-grade de-differentiated cancer type. The complete
characteristics of the cohort are provided in Table 1.

Of the 191 patients included, 103 were found to have
carcinomatosis in the pelvis pre-operatively or histologi-
cally. All patients underwent pre-operative ultrasound ex-
amination of the pelvic parietal and visceral peritoneum.
The ultrasound examination identified peritoneal spread
in 90 patients. Among these patients, involvement of the
peritoneum was confirmed peri-operatively and/or histo-
logically in 86 patients. Four cases were false positives
(no tumor spread on peritoneum was found in peri-
operative assessment). Ultrasound findings were negative
for peritoneal carcinomatosis in the pelvis in 101 patients.
Of this group, 84 patients did not have carcinomatosis.
Additionally, 17 patients were false negatives, with an
affected peritoneum. In our study, the area under the
ROC curve for TVUS performance in the detection of
carcinomatosis was 0.90 (95% confidence interval [CI]:
0.84-0.93). The sensitivity of TVUS in the detection of
visceral or parietal pelvic carcinomatosis was 84% (95%
CI: 75%-90%), specificity 96% (95% CT: 8§9%-99%}),
positive predictive value 96% (95% CI: 89%—-99%), nega-
tive predictive value 83% (95% CIL: 74%-90%) and over-
all accuracy 89% (95% CI: 84%-93%).

Factors influencing accuracy of TVUS in detection of
pelvic carcinomatosis

We assessed the influence of patient age at diag-
nosis, body mass index, performance status, stage of

Table 1. Characteristics of patient group

Histology: carcinomatosis

Characleristic Total number of patients (N) No (N = 88) Yes (N = 103) I
Age 59.0 (39.0-76.0)' 59.0 (34.0-76.0) 59.0 (42.0-76.0) 04
Body mass index 24.5 (19.3-36.1) 24.2(19.3-35.2) 24.9 (19.8-37.2) 0.2
Performance status
0 137 (72%) 71 (81%) 66 (64%) 0.02
1 52 (27%) 17 (19%) 35 (34%)
2 2 (1%) 0 (0%) 2 (2%)
Stage (post-operative)
1+2 43 (22%) 40 (46%) 3 (3%) <0.001
3+4 148 (78%) 48 (54%) 100 (97%)
Free fluid
None 156 (82%) 77 (88%) 79 (78%) 0.2
Pelvis only 7 (4%) 2(2%) 5 (5%)
Ascites 27 (14%) 9 (10%) 18 (17%)
Histotype (post-operative)
Serous 145 (76%) 52 (59%) 93 (90%) <0.001
Mucinous 6 (3%) 6 (7%) 0 (0%)
Endometroid 14 (7%) 12 (149%) 2 (2%)
Clear cell 12 (6%) 10 (11%) 2 (2%)
Transitional cells 1 (1%) 0 (0%) 1 (1%)
Mixed 1 (1%) 1(1%) 0 (0.0%)
Non-diferentiated 12 (6%) 7 (8%) 5 (5%)
Grade (post-operative)
1 15 (8%) 11 (13%) 4 (4%) 0.001
2 0 (5%) 9 (10%) 1 (1%)
3 166 (87%) 68 (77%) 98 (95%)

* Mann-Whitney U-test for continuous variables; Fisher exact test for categorical variables.
" Median and 5th-95th percentile range for continuous variables/absolute and relative frequencies for categorical variables.
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disease, presence of free fluid in the pelvis or ascites, his-
totype and grade of tumor on the accuracy (sensitivity and
specificity) of ultrasound in the detection of peritoneal
carcinomatosis (Table 2). None of the clinical and patho-
logic parameters evaluated affected the accuracy of the
ultrasound examination in the detection of peritoneal
carcinomatosis in our study.

DISCUSSION

Using transvaginal ultrasound staging prior to sur-
gery in 191 ovarian cancer patients, we were able to
detect peritoneal carcinomatosis with a sensitivity of
83.5% and specificity of 95.5%. Carcinomatosis appears
as a hypo-echoic nodular or sheet-like structure covering
the pelvic peritoneum.

None of the factors analyzed significantly influenced
the accuracy of ultrasound. Surprisingly, the presence of
free fluid in the pelvis, which is thought to be a kind of
natural contrast to facilitate the detection of carcinoma-
tosis, did not improve the accuracy of ultrasound in our
study. We can hypothesize that the experience of the so-
nographers and knowledge of the patient’s clinical infor-

Table 2. Influence of variables on accuracy of ultrasound
in detection of carcinomatosis in the pelvis

TVUS classification of carcinomatosis

Correct
classification Misclassification
Characteristic (N = 170) (N=21) p*
Age 59.0 (39.(]—76.())i 61.0 (45.0-78.0) 0.4
Body mass index 24.6 (19.5-37.2) 242 (17.9-29.8) 0.3
Performance status
0 126 (74%) 11 (52%) 0.1
1 42 (25%) 10 (48%)
2 2 (1%) 0 (0%)
Stage (post-operative)
1+2 38 (22%) 5 (24%) 0.1
3+4 132 (78%) 16 (76%)
Free fluid
None 138 (82%) 18 (86%) 0.7
Pelvis only 6 (3%) 1 (5%)
Ascites 25 (15%) 2 (9%)
Histotype (post-operative)
Serous 128 (75%) 17 (81%) 0.1
Mucinous 6 (4%) 0 (0%)
Endometroid 11 (6%) 3(14%)
Clear cell 12 (7%) 0 (0%)
Transitional cells 0 (0%) 1 (5%)
Mixed 1 (1%) 0(0%)
Non-differentiated 12 (7T%) 0 (0%)
Grade (post-operative)
1 12 (7%) 3 (14%) 0.4
2 9 (5%) 1 (5%)
3 149 (88%) 17 (815)

* Mann—Whitney U/-test for continuous variables; Fisher exact test
for categorical variables.

¥ Median and 5th-95th percentile range for continuous variables; ab-
solute and relative frequencies for categorical variables.
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mation, with special attention to potential tumor load, led
to correct assessment, even if no tumor or a small tumor
was present on adnexa or if there was no free fluid in the
pelvis.

The weaknesses of our study should be considered.
Our study was conducted at one institution with highly
experienced sonographers. There is no clear definition
of sufficient expertise and how it is achieved. It has
been reported that the accuracy of ultrasound depends
greatly on the sonographer’s experience, more so in the
absence of a standardized morphologic or scoring system
for ultrasound staging of ovarian cancer.

All examinations were conducted at the gynecologic
oncology center, where ultrasound is the first-choice im-
aging method in the staging of ovarian cancer. We did not
correlate our ultrasound results with results from another
imaging method of choice (CT or MRI), as the latter
methods are not standard staging modalities in our insti-
tution. The strength of the study lies in the inclusion of a
large number of patients.

Further multicenter prospective studies are needed
to evaluate the sensitivity, specificity and positive and
negative predictive values of TVUS to confirm its diag-
nostic accuracy in detecting peritoneal carcinomatosis,
specifically in comparison with other imaging tech-
niques. Other studies are needed to determine what exper-
tise is needed to achieve an expert level as a sonographer
to be able to perform staging ultrasound examinations
with the highest accuracy.

Only a few studies have examined the accuracy of
ultrasound in the staging of ovarian cancer. Savelli
et al. (2005) reported visualization of pelvic carcinoma-
tosis using a vaginal probe in 88% of patients (53/60).
Fischerova et al. (2008) described the primary use of ul-
trasound in the pre-operative staging of advanced ovarian
cancer with a focus on the evaluation of tumor opera-
bility. They reported an increase in the proportion of
optimal debulking in comparison with the group before
the use of ultrasound (96% vs. 46%). The prospective
study of Testa et al. (2012) reported a conclusive diag-
nosis of massive pelvic involvement (sensitivity, 94%;
specificity, 97%) and peritoneal carcinomatosis (sensi-
tvity 91%:; specificity 88%) by ultrasound.

In our study, we used TVUS and detected carcino-
matosis as the presence of solid hypo-echoic nodules or
hypo-echoic strands (sheet-like diffuse masses) growing
on pelvic peritoneal surfaces and/or entrapping the bowel
loops. The close proximity to the recto-uterine space and
the high-frequency ultrasound probes permit images of
very high quality to be obtained, and thus, even small
peritoneal implants can be visualized. Power Doppler ul-
trasonography has proven to be highly efficient in visual-
izing blood vessels within neoplastic tissue. Thus, its use
can help in differentiating true metastases from blood
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clots and debris, which can be difficult to distinguish by
conventional gray-scale B-mode sonography. In the study
of Savelli et al. (2005), power Doppler ultrasonography
clearly visualized blood flow in 91% of the metastatic im-
plants in both the parietal and visceral peritoneum.

Data on the accuracy of other imaging methods (CT,
MRI, positron emission tomography/CT) in the detection
of the extent of visceral and parietal carcinomatosis in
ovarian cancer in the pelvis differ significantly. Espada
et al. (2013) evaluated diffusion-weighted (DW) MRI
for detection of peritoneal metastases in 34 patients
and developed a scoring system that had a diagnostic ac-
curacy of 91% and predicted suboptimal cytoreduction
with a sensitivity of 75%. The recent prospective com-
parison of CT, positron emission tomography (PET)/
CTand whole-body DW-MRI in 32 patients with ovarian
cancer reported an accuracy for detection of peritoneal
disease of 91% on DW-MRI compared with 75% on
CT and 71% on fluorodeoxyglucose-PET/CT, with sur-
gery as the reference standard in all cases (Michielsen
et al. 2014).

In comparison with other imaging methods (CT,
MRI, PET/CT), we want to point to the crucial value of
ultrasound. Ultrasound makes it possible to perform dy-
namic tests, such as applying pressure with the probe to
the surrounding anatomic structures, to test and detect
their movements toward each other, to examine their elas-
ticity or, conversely, their rigidity. Ultrasound in combi-
nation with Doppler mapping makes it possible to
achieve an accuracy comparable to or higher than that
of MRI in determining the presence of tumor on parietal
or visceral peritoneum in the pelvis and organs therein.
Moreover, compared with MRI, ultrasound is faster,
cheaper and more accessible; requires no preparation of
the patient; and is not limited by the broad spectrum of
contraindications of MRT (cochlear implant, metal ob-
jects, ete.). Ultrasound also allows evaluation of the tu-
mor in any section. Moreover, ultrasound can be
performed by experienced sonographer/gynecologic on-
cologists 1n close cooperation with an oncogynecologic
surgical team with knowledge of the disease and the pa-
rameters relevant for making decisions on patient
management.

The diagnosis of peritoneal carcinomatosis is diffi-
cult even for a skilled sonographer when the peritoneal
dissemination of cancer cells is not accompanied by
the presence of a bulky adnexal mass. Detection of
both parietal and visceral carcinomatosis may help in
the decision for a primary radical cytoreductive proce-
dure or neoadjuvant chemotherapy (Harter et al. 2009;
Vergote et al. 2005, 2010). Our results support the
potential use of transvaginal ultrasound as an imaging
method in the staging of local spread of ovarian cancer
in the pelvis.
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CONCLUSIONS

We provide evidence of the high accuracy of ultra-
sound in pre-operative assessment of pelvic carcinoma-
tosis in ovarian cancer patients. Using transvaginal
ultrasound, we were able to detect peritoneal carcinoma-
tosis with a sensitivity of 84% and specificity of 96%.
None of the factors analyzed significantly influenced
accuracy.

In expert hands, ultrasound is able to provide the in-
formation necessary for appropriate planning of primary
debulking surgery with respect to the surgical team, oper-
ational time, post-operative care and consultation with
the patient. Other studies comparing different imaging
methods and focusing on the definition of expertise in gy-
necologic oncology ultrasound are needed.
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3.4. Ultrazvuk jako nezbytna soucast gynekologické péce a poradenstvi u
pacientek s karcinomem prsu ¢i zvySenym rizikem jeho vzniku

Do problematiky péce o onkogynekologické pacientky patii v nasem centru komplexni
gynekologické poradenstvi a péce o zeny, které onemocni karcinomem prsu. Karcinom prsu je
nejcastéjSim zhoubnym nadorem zen. Incidence onemocnéni stale nartstd. Naopak mortalita od
poloviny 90. let stagnuje, az mirné klesa. Sou¢asna nartstajici incidence karcinomu a stagnujici
¢1 mirn¢ klesajici mortalita dokazuji fakt nartiistajici prevalence, tedy poctu Zijicich Zen, u kterych
byl v minulosti karcinom prsu diagnostikovan a 1écen. Nejvice zhoubnych nadorii prsu je
diagnostikovanych ve vékové kategorii 60-69 let, ale vice nez 37 % vSech nemocnych je
v produktivnim v&ku, mladsich nez 60 let [1]. Lécba karcinomu prsu je komplexni.
K jednotlivym modalitdm 1écby patii chirurgie, radioterapie, systémova lé¢ba chemoterapii,
hormonalni 1é¢ba a cilena biologicka 1é¢ba. Chemoterapie je u zen ve fertilnim véku zodpovédna
za rozvoj ptfedcasného ovarialniho selhéni, s naslednym rozvojem sterility, pfed¢asné menopauzy
S projevy neurovegetativniho klimakterického syndromu a zvySeni rizika vzniku osteopenie,
osteopordzy a kardiovaskularnich chorob [23]. Adjuvantni hormonoterapie tamoxifenem muze
karcinomem délozniho téla.

Autor ve své praci poukazuje na specifickou problematiku karcinomu prsu z pohledu gynekologa,
snazi se shrnout nejnovéjsi doporuceni stran gynekologické péce o takové pacientky. V ¢clanku
uvadi recentni prehled rizikovosti uzivani hormonalni antikoncepce a hormonalni substitu¢ni
terapie v souvislosti s moznym vznikem karcinomu prsu. Zabyva se moznostmi uZzivani
hormonalnich preparati po ukoncené 1€cbé karcinomu prsu v premenopauze i postmenopauze.
Jsou probrana specifika gynekologické péce o pacientky ve fertilnim véku, u kterych dochazi

v ramci onkologické 1é¢by ke vzniku pfed¢asného ovaridlniho selhani. Autor se podrobné zabyva
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jak farmakologickou profylaxi, tak moznostmi uchovani fertility v ramci vyuziti metod
asistované reprodukce. V ¢lanku je popsan vliv tamoxifenu na gynekologické organy
V premenopauze i postmenopauze v souvislosti s moznym rizikem vzniku sekundarni malignity.
Velmi castym pozadavkem klinického onkologa na gynekologa je zhodnoceni vysky endometria
pomoci transvaginalni sonografie u pacientek uzivajicich tamoxifen. Ve snaze o snizeni poctu
zbyteénych invazivnich zakrokii vyvolanych falesné pozitivnim vysledkem méfeni vysky
endometria pomoci ultrazvuku se autor snazi popsat uskali transvaginalni sonografie pii uzivani
tamoxifenu a navrhnout racionalni schéma sledovani vysky endometria. V ¢lanku autor navrhuje
jednotny postup uziti invazivnich diagnostickych vySetfeni k vylouceni karcinomu endometria u

zen uzivajicich pravidelné tamoxifen.
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Karcinom prsu — specifika gynekologické péce

a poradenstvi

Breast Cancer — Specifics of Gynecological Care and Counseling

Weinberger V.!, Zikan M.?

'Onkogynekologické centrum, Gynekologicka-porodnicka klinika LF MU a FN Brne
2Onkogynekologické centrum, Gynekologicko-porodnicka klinika 1. LF UK a VEN v Praze

Souhrn

Vychodiska: V praci se soustfedime na aktualni a klinicky dalezité aspekty péce o pacientky
s karcinomem prsu z pohledu gynekologa. | pfes celkové pozitivni pfijeti, hormonalni anti-
koncepce a hormonalni substitu¢ni terapie mohou vzbuzovat obavy ze vzniku karcinomu
prsu. Jsou probrana specifika gynekologické péce o pacientky ve fertilnim véku, u kterych
v ramci onkologické |é¢by karcinomu prsu vzniké pfedcasné ovaridlni selhani. Tamoxifen se
uziva v adjuvantni terapii karcinomu prsu, u metastatického nadoru prsu ¢i v ramci profylaxe
vzniku zhoubného nadoru prsu u vysoce rizikovych skupin Zen. Cif: Zabyvame se vlivem hor-
monalnich preparatli na vznik karcinomu prsu jak u Zen s vrozenou predispozici, tak bez ni.
Faktory jako pozitivni rodinna anamnéza, zvyiena denzita prsni tkanég, atypicka hyperplazie
prsu a piedchozi radioterapie na oblast hrudniku zvy3uji riziko vzniku karcinomu vice nez ¢ty-
fikrat, zatimco hormonalni antikoncepce a hormonalni substituéni terapie predstavuji méné
nez dvojnasobné ¢i viibec zadné zvyieni (RR 0,96-1,6). Zabyvame se bezpeénosti a moznostmi
uzivani hormonalnich preparatd po ukoncené lé¢hé karcinomu prsu v pre- i postmenopauze,
U Zen s karcinomem prsu v premenopauze definujeme fertilitu 3etiici moZnosti pfed aplikaci
chemoterapie - kryokonzervace embryi, oocytdl v metafazi Il nebo ovarialni tkané. Simultanni
aplikace GnRH agonist(i m(ize ochranit ovarialni funkce pied gonadotoxickou chemoterapii.
Zabyvéme se vlivem tamoxifenu na gynekologické organy. U premenopauzélnich zen uziva-
jicich tamoxifen nenf zvy3ené riziko vzniku karcinomu délozniho téla, u postmenapauzalnich
je riziko po péti letech uzivani 2-3nasobné zvysené. Transvagindlni sonografie neni vhodna ke
screeningovému vysetfovan( za Ucelem detekce patologie dutiny délozni pti 1é¢bé tamoxife-
nem. U téchto Zen se fidime symptomatologii. Hysteroskopie je zlatym standardem k vy3etfeni
dutiny délozni u symptomatickych postmenopauzalnich pacientek lé¢enych tamoxifenem.
Zdvér: Prace shrnuje soutasné znalosti v oblastech, kde se prolina onkologicka a gynekologicka
péce o pacientky s karcinomem prsu. Ma napomoci k vétsimu porozuméni a prohloubeni spo-
lupréce mezi klinickymi onkology a onkogynekology ve prospéch nasich spoleénych pacientek.

Klicova slova
adjuvantni hormonalni terapie - fertilitu 3etficl postupy — GnRH analoga — hormonalni antikon-
cepce — hormonalni substitu¢ni terapie — karcinom prsu — tamoxifen
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Summary

Background: This paper summarizes current knowledge about clinically important aspects of gynecological care in female breast cancer patients.
Despite the overall positive acceptance of oral contraceptives and hormene replacement drugs, hormone therapy may raise fears of developing
breast cancer. Specifics of gynecological care of fertile patients are discussed as these patients face ovarian failure when undergoing oncological
treatment of breast cancer. Tamoxifen is used in adjuvant therapy of breast cancer, in metastatic breast cancer or as prophylaxis of breast cancer
in high-risk patients. Aim: We aim to study the influence of hormonal treatment on breast cancer development in women with and without
congenital predisposition. The main risk factors for developing breast cancer are family history, increased density of breast tissue, atypical hy-
perplasia of the breast and previous radiotherapy to the chest area. All these factors increase the relative risk of cancer more than four times.
Contraceptives and hormone replacement therapy show generally less than two-fold or no increase at all (RR 0.96-1.6). We concentrate with
safety of hormonal therapy in breast cancer patients after they finish breast cancer treatment in pre- and postmenopausal period. We discuss
fertility-sparing methods for preservation of ovarian function due to oncclogical treatment. Those methods are: cryopreservation of embryos,
oocytes in metaphase |l and ovarian tissue. Simultaneous administration of GnRH agenists may protect ovarian function before gonadotoxic che-
matherapy. We describe in detail the effects of tamoxifen on gynecological organs in both pre- and postmenopausal women in relation to the
potential risk of developing secondary malignancy. In premenopausal women, tamoxifen has no increased risk of cancer of the uterine bedy. In
postmenopausal patients, the risk after five years of tamoxifen is increased 2-3 fold. Transvaginal sonography is not the screening tool for detec-
tion of the pathology in the uterine cavity during tamoxifen therapy, and so we only recommend looking for symptoms. Hysteroscopy is the gol-
den standard for the examination of the uterine cavity in symptomatic postmenopausal patients using tamoxifen. Conclusion: This paper sum-
marizes the current knowledge in areas where oncological and gynecological cares for breast cancer patients mingle. It should lead to greater

understanding and deepening cooperation between clinical oncologists and oncogynecologists for the benefit of our patients.

Key words

adjuvant therapy - breast neoplasm - contraceptives - endometrial hyperplasia - fertility preservation - GnRH analogs - hormone replacement

therapy - tamoxifen

Uvod

Karcinom prsu je nejéasté&jsim zhoub-
nym nadorem u Zen. Incidence onemoc-
néni stale nardsta. Naopak mortalita od
poloviny 90. let minulého stoleti stag-
nuje, az mirné klesa. V roce 2013 dosahl
pocet nové diagnostikovanych zhoub-
nych nador{ prsu u Zen v CR poctu 7 140.
To pfedstavuje vice ne? 133 nador( na
100000 Zzen.V roce 2013 zemielo na karci-
nom prsu 1845 zen, coz je témér 35 umrti
na 100 000 Zen. Pii stale rostouci incidenci
karcinomu prsu a stagnujici ¢i mirné kle-
sajici mortalité na néj je nevyhnutelnym
dasledkem tohoto trendu zvySovani pre-
valence, tedy poctu Zijicich Zen, u kterych
byl v minulosti diagnostikovan a lécen
karcinom prsu. V roce 2013 dosahla pre-
valence 74 348 zen a ve srovnani s rokem
2003 (44 981 zen) tak vzrostla v CR
0 65 %. Nejvice zhoubnych nadord prsu
je diagnostikovanych ve vékové katego-
rii 60-69 let, ale vice nez 37 % vsech ne-
mocnych je v produktivnim véku mlad-
sich nez 60 let [1]. Lé¢ba karcinomu prsu
je komplexni. K jednotlivym modalitdam
|écby patii chirurgie, radioterapie, systé-
mova lécba chemoterapii, hormonalni
lécba a cilena biologické lé¢ba. Chemo-
terapie je u Zzen ve fertilnim véku zodpo-
védna za rozvoj pfedc¢asného ovaridiniho
selhani (premature ovarian failure — POF),

s dasledky jako vznik sterility, nastup
pred¢asné menopauzy s projevy neuro-
vegetativniho klimakterického syndromu
a zvyseni rizika vzniku osteopenie, osteo-
poroézy a kardiovaskuldrnich chorob [2].
Adjuvantni hormonoterapie tamoxife-
nem muze zpdsobovat vedlejsi neza-
douci ucinky, z nichZ nejzavazn&jsim je ri-
ziko ocnemocnéni karcinomem délozniho
téla. Cilem ¢lanku je se zabyvat proble-
matikou karcinomu prsu z pohledu gyne-
kologa. Poddvame recentni piehled o ri-
zicich uzivani hormonalni antikoncepce
(HAK) a hormonalni substituéni terapie
(hormone replacement therapy — HRT)
v souvislosti s rizikem vzniku karcinomu
prsu. Zabyvame se moznostmi uzivani
hormonalnich preparatl po ukoncené
|é¢bé karcinomu prsu v pre- i postmeno-
pauze. Jsou probrana specifika gynekolo-
gické péce o pacientky ve fertilnim véku,
u kterych dochazi v ramci onkologické
|é¢by ke vzniku POF. Jsou definovany do-
stupné moznosti prevence vzniku POF
a zachovani si moznosti budouci ferti-
lity. Podrobné se zabyvame jak farma-
kologickou profylaxi, tak moznostmi
uchovani fertility v ramci vyuZiti metod
asistované reprodukce. V ¢lanku se po-
drobné zabyvame vlivem tamoxifenu na
gynekologické organy v pre- i postme-
nopauze v souvislosti s moznym rizikem

vzniku sekundarni malignity. Clanek re-
flektuje nejnovéjsi doporuceni stran gy-
nekologické péce o pacientky s karcino-
mem prsu.

Karcinom prsu - HAK a HRT

| pres celkové pozitivni pfijeti HAK a HRT
muze hormonalni lécba vzbuzovat obavy
ze vzniku zhoubného nadorového one-
mocnéni prsu. Hlavnimi rizikovymi fak-
tory vzniku karcinomu prsu jsou pozi-
tivni rodinnd anamnéza, zvysena denzita
prsni tkdné, atypickd hyperplazie prsu
a predchozi radioterapie na oblast hrud-
niku (pfedeviim ve véku 10-24 let). Tyto
viechny faktory zvysuji relativni riziko
(RR) vzniku karcinomu vice nez 4krat.
Ostatni faktory v¢. endogennich a exo-
gennich hormond plsobi s relativné niz-
§im narUstem rizika a pfedstavuji méné
nez dvojnasobné zvyseni [3]. Cilem kapi-
toly je poskytnout aktualni pohled na pro-
blematiku hormonalni terapie ve vztahu
k hrozbé vzniku ¢i recidivy karcinomu
prsu. Zasadni v této problematice je kva-
litni poradenstvi Zzenam, které se obrati
pro odbornou radu a pomoc na svého gy-
nekologa ¢i klinického onkologa.

Vliv HAK na vznik karcinomu prsu
Experimentélniudaje naznacuji, ze by es-
trogen mohl hrat negativniroli pfi vzniku
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karcinomu prsu. Estrogeny podporuji
rozvoj prsni tkané a vykazuji pfimé i ne-
pfimé proliferacni tcinky na kultivova-
nych burkach rakoviny prsu. Progestiny
jsou schopné se vazat na rizné steroidni
receptory, progesteron je metabolizo-
van na plsobky s riiznou biclogickou ak-
tivitou, mnohdy protichdidnou ve smy-
slu prolifera¢ni a antiproliferaéni [4,5].
Ve vétsiné dosud publikovanych velkych
studii nezvysuje HAK riziko vzniku karci-
nomu prsu. Ve studiich, které referovaly
malé navyseni RR vzniku zhoubného na-
doru prsu, negativni tcinek HAK vymizel
velmi rychle po ukonceni jejiho uzivani.
Jako nejvyznamnéjsi rizikovy faktor pro
vznik karcinomu prsu v souvislosti s uzi-
vanim HAK se jevi ¢asny zacatek jejiho
uzivani pted porodem prvniho ditéte,
nebot podané hormony mohou nega-
tivné dlouhodobé plisobit na méné di-
ferencovanou prsni tkan. Studie hodno-
tici vlivy HAK na Zeny jsou dlouhodobé,
observacni a vétsina jich zacala v dobé
tzv. vysokodavkované HAK, kdy prepa-
raty obsahovaly = 50 mg ethiny! estra-
diolu. Jedina norska studie referovala
o pfimé souvislosti mezi obsahem es-
trogenu a rizikem karcinomem prsu, z(I-
stava vsak jedinou studii s timto vysled-
kem [6]. Ostatni studie sledujici aplikaéni
formu HAK ¢i jeji konkrétni slozeni (pre-
parat a davku) neprokazaly vliv na zvy-
senf rizika onemocnénim karcinomem
prsu [7-9].

Vliv HRT na vznik karcinomu prsu

Zeny, které onemocnély karcinomem
prsu v postmenopauze, maji vys$si hladinu
endogenniho estrogenu v krvi, ten je
prokéazanym rizikovym faktorem vzniku
zhoubného nadoru prsu [10]. Kaidy
rok od primérného véku menopauzy
v populaci, co Zena zUstava v preme-
nopauze, se riziko vzniku karcinomu
prsu zvysuje o 2,8 %, pfi uzivani HRT se
zveda ro¢né o 2,3 % [11]. Riziko rapidné
klesa k nule po vysazeni HRT. Na druhé
strané ma karcinom prsu u uzivatelek
HRT lepsi progndzu, nador je dobfe di-
ferencovany, lymfatické spadové uz-
liny ¢astéji negativni a pacientky dosa-
huji del$iho pfeziti [12,13]. V rozséahlé
studii Million Women Study bylo pro-
kézédno vyssi riziko pro vznik karcinomu
prsu u uzivatelek HRT RR 1,66 (95% Cl

1,58-1,75) a pro umrti na karcinom prsu
RR 1,22 (95% Cl 1,00-1,48). Po ukon-
¢eni uzivani HRT nebylo detekovano
zvysené riziko vzniku karcinomu prsu
RR 1,01 (95% Cl 0,94-1,09) nebo Gmrti
na néj RR 1,05 (95% Cl 0,82-1,34). Inci-
dence karcinomu prsu byla zvyiena nej-
méné u skupiny Zen uZivajicich ¢isté es-
trogenni substitué¢ni terapii RR 1,30
(95% Cl1 1,21-1,40), vice pak u uZivatelek
tibololu (steroidni hormon s kombinova-
nym estrogennim, gestagennima slabym
androgennim uUcinkem, nizkym vlivem
na prsni Zlazu) RR 1,45 (95% 1,25-1,68).
Nejvétsi riziko vzniku karcinomu prsu je
u uzivatelek estrogen-gestagenni hor-
monalni substitu¢ni terapie RR 2,00
(95% CI 1,88-2,12). RR vzniku karcinomu
prsu se lid i v zavislosti na aplika¢ni
formé HRT, kde peroralni forma predsta-
vujeRR 1,32 (95% Cl 1,21-1,45), transder-
malni RR 1,24 (95% CI 1,11-1,39) a im-
plantace cisté estrogenniho depotniho
preparatu RR 1,65 (95% Cl 1,26-2,16).
Se vzrustajici délkou uzivani HRT roste
i riziko vzniku karcinomu prsu, kdy 10leté
uzivani ¢isté estrogenni HRT predstavuje
navic pét karcinomu a uzivani kombino-
vané substitu¢ni terapie navic 19 karci-
nom(i na 1000 uZivatelek [14].

HAK u Zen s karcinomem prsu

Dle stavajici praxe je v dobé diagnézy
hormonélné zavislého karcinomu prsu
pacientce doporué¢eno okamzité ukon-
¢eni uzivani HAK. Vysazeni HAK by mél
pfedchdzet pohovor pacientky s o3et-
fujicim gynekologem a onkologem, kdy
jsou s pacientkou probrany jak nehor-
monélni kontracepéni metody, tak pro-
diskutovany metody umoziujici zacho-
vat fertilitu i po ukoncené onkologické
|écbé (zamrazZen{ ovariadlni tkané, zamra-
Zeni oocytd, zamrazeni embryi, protekce
gonad GnRHa). Nejsou studie, které by
prokazaly bezpetnost pokracovani HAK
u diagnostikovaného hormonalné de-
pendentniho karcinomu prsu. Otéhot-
néni po nepromysleném vysazeni HAK
je v dané situaci diagnostikovaného
karcinomu prsu nezadouci [15]. Kromé
méné spolehlivé bariérové antikon-
cepce je z bezpeénych a spolehlivych
kontracepénich metod na zvazeni za-
vedeni nehormonalniho intrauterin-
niho téliska s médi. U Zen neplanujicich

dalsi téhotenstvi je na prvnim misté zva-
Zenf sterilizace formou salpingektomie,
¢i sterilizace partnera formou vazekto-
mie [16]. Ani po péti letech od stanoven(
diagnozy karcinomu prsu a bez znamek
aktivity onkologického onemocnéni ne-
jsou data o bezpeénosti znovu nasazen{
HAK a teoretické ¢i prokazana rizika pre-
vazuji nad jejim benefitem.

HRT u Zen s karcinomem prsu

Léc¢ba neurovegetativniho klimakteric-
kého syndromu muze byt u pacientek
s karcinomem prsu problematicka. Pre-
devsim u vazomotorickych symptom
se u dvou tretin pacientek jevi ucinné
podani selektivnich inhibitor( zpétného
vychytavani serotoninu. Systémova hor-
monalni substituce je u pacientek s kar-
cinomem prsu kontraindikovana a musi
byt zvaZovana pfisné individualné [17].
Dvé studie, které zkoumaly moZnost po-
déni hormonélni substituce tibolonem
u Zen po lé¢bé pro karcinom prsu, byly
predcasné ukonceny pro narlst recidiv.
Nizkodavkovana vaginélné aplikovana
estrogenni substituce je mnohymi pova-
Zovana za bezpecnou; urcité opatrnosti
je tieba u uzivatelek inhibitort aroma-
taz, kde byly pozorovany vyssi systé-
moveé hladiny estrogen( i pfi vaginalnim
podani [18,19].

Hormonalni lé¢ba u Zen

s potencialnim rizikem rozvoje
karcinomu prsu

Ve vétsiné dosud publikovanych velkych
studii nezvysuje HAK riziko vzniku karci-
nomu prsu. Pro gynekologa a lékare za-
byvajiciho se pé¢i o rizikové zdravé zeny
je dllezité védet, zda HAK zvysuje riziko
vzniku rakoviny prsu u Zen s primarné
zvysenym rizikem vzniku karcinomu
prsu.

Benigni onemocnéni prsi

Nejc¢astéjsim benignim onemocnénim
prsu je fibroadenom. Ten sam o sobé
nezvysuje riziko vzniku zhoubného na-
doru prsu. Fibrocystickd nemoc s pro-
liferativni 1ézi je spojena se zvysenym
rizikem vzniku karcinomu a atypicka
hyperplazie je povazovana za prekan-
cerézu s vyznamnym zvysenim rizika
karcinomu prsu (RR 4-6). Bylo publiko-
vano nékolik studii, jejichz zavérem je, ze
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HAK svoji délkou uzivani snizuje piimo
umérné vyskyt benignich onemocnéni
prsu - fibroadenomu a fibrocystické ne-
moci [20,21]. Nékteré studie ukazaly, ze
ochranny efekt HAK ale neplati u Iézi,
které jiz vykazuji proliferativni aktivitu,
u téch je riziko zvratu v karcinom pfi uzi-
vani HAK zvyseno [22,23].

Pozitivni rodinnd anamnéza

pro karcinom prsu

Dalezitou otazkou je, zda HAK zvy3uje
riziko onemocnéni karcinomem prsu
u zen, které maji v prvni ¢i druhé pfibu-
zenské linii rodinného pfisluinika ne-
mocného karcinomem prsu bez proka-
zané rodinné hereditarni zatéze. Data
jsou kontroverzni z divodu nedosta-
te¢né velkych souborl pacientek, ne-
konzistentni a nehomogenni populace
zafazené do studii a z dlivodu odlis-
nych definici rodinné anamnézy [24].
Byly publikovany tfi velké souhrnné
studie, které neprokazaly statisticky
vyznamny rozdil v incidenci rakoviny
prsu u zen majicich v rodiné piibuz-
ného s invazivnim karcinomem prsu
a uZivajiciho HAK [25-27]. Na druhé
strané byly publikovany dvé studie,
které ukdazaly zvysené riziko onemoc-
néni karcinomem prsu RR 3,3 (95% ClI
1,6-6,7) u Zen, které maji v prvni linii
pfibuzného s rakovinou prsu [28,29].
U 2adné z vyse zminénych studii
nebyl zndm BRCA statut sledovanych
pacientek.

HAK u Zen s BRCA1 a BRCA2 mutaci

Zdravé Zeny, nosi¢ky mutace v genu
BRCAT nebo BRCAZ, jsou celozZivotné
nejvice ohroZeny vznikem karcinomu
prsu a vajecniku. Riziko karcinomu prsu
stoupa od 20. roku Zivota Zen, riziko one-
mocnéni karcinomem ovaria zacing dra-
maticky stoupat od 35.-40. roku Zivota
u BRCA1 pozitivnich Zen, u BRCA2 pozi-
tivnich od 50. roku zivota. S rostoucim
vékem dominuje riziko onemocnénikar-
cinomem prsu. HAK u téchto zen ma
zasadni protektivni vliv na vznik kar-
cinomu ovaria. BRCAT &i BRCAZ2 muto-
vanhé pacientky mohou uZivat HAK s tim,
Ze se mirné zvysuje riziko (RR 1,2-4,3)
onemocnéni karcinomem prsu [30,31].
Nebyl popsan rozdil v efektu rdznych
preparatd, ani vliv odlisnych hladin es-

trogent v rlznych preparatech HAK.
Volba preparatu je tedy v zavislosti na
toleranci pacientky, pfipadné na za-
doucich pozitivnich vedlejsich efektech.
Zaroven bychom vzdy méli zvézit jinou
moznost spolehlivé antikoncepce, pie-
deviim nitrodélozni télisko, které je
dnes jiz k dispozici i pro Zeny, které jesté
nerodily.

Menopauzdlni pfiznaky a jejich
management u BRCA pozitivnich Zen
Existuje zatim jedina studie, ktera hod-
noti kratkodobé podani hormonalni
substituce (HRT nebo estrogen repla-
cement therapy — ERT) zdravym nosic¢-
kam mutaci po adnexektomii [32] a po-
vazuje ji za bezpecnou za podminky
vysazeni HRT ve véku pfedpokladané
menopauzy, tj. kolem 50. roku Zivota.
Vzhledem k nedostatku studii je dobré
poucit pacientky o tom, Ze uzivani HRT
po profylaktické operaci je relativné
bezpecné, mohlo by viak nepatrné shi-
zit benefit redukce rizika karcinomu
prsu. Pfi ponechéni délohy je tfeba, aby
byla pacientka substituovana kombino-
vanou lé¢bou (estrogen + gestagen),
event, Ize kombinovat i nitrodélozni té-
lisko s obsahem gestagenu a estrogenni
substituci. Po hysterektomii je dosta-
tecnd cisté estrogenni substituce. Vzdy
stupriujeme do potlaceni pfiznakd me-
nopauzy. U postmenopauzalnich Zen
byle popsano vyznamnéjsf zvyseni ri-
zika vzniku karcinomu prsu u uzivate-
lek kombinované HRT ve srovnani s uzi-
vatelkami Cisté estrogenni 1é¢by [33].
Tyto zdvéry viak nelze vztahovat na Zeny
s arteficidlni menopauzou, a navic nebyl
tento efekt u BRCA pozitivnich Zen uzi-
vajicich HRT po profylaktické adnexekto-
mii potvrzen [34].

Karcinom prsu - gonadotoxicka
chemoterapie a fertilitu Setfici
metody

Adjuvantni chemoterapie a hormono-
terapie tamoxifenem zlepsila celkové
preziti (overall survival — OS) a inter-
val bez nemoci, ale zaroven zvysila ri-
ziko vzniku POF se viemi dusledky,
jako jsou sterilita a pfed¢asna meno-
pauza s rozvojem neurovegetativniho
klimakterického syndromu. POF je spo-

jené s amenorrhoeou, zménami hla-
din sérovych marker funkce ovarialni
tkané (vzestup folikulostimulaéniho hor-
monu - FSH, luteiniza¢niho hormonu
a pokles estradiolu a antimdlleridn-
ského hormonu), sterilitou pacientky —
tedy nemoznosti otéhotnét. V disledku
projevi neurovegetativniho klimakte-
rického syndromu dochazi k dalsimu
snizeni kvality Zivota, pacientky jsou
ohrozeny pred¢asné vznikem osteope-
nie, osteopordzy a rozvojem kardiovas-
kularnich chorob [2]. Riziko POF po [é¢bé
chemoterapii se pohybuje v rozmezi
10-95 % a koreluje s vékem pacientky,
typem a kumulativni davkou chemo-
terapie. Kombinace chemoterapeutik
cyklofosfamid, doxorubicin (adriamy-
cin) a fluorouracil (reZzim CAF) je vyrazné
gonadotoxickd, u pacientek starsich
40 let vyvola POF u 80 % z nich. Naopak
u pacientek mladsich 30 let bude pifi
stejném chemoterapeutickém rezimu ri-
ziko POF jen 20 % [35]. Mezi hejvice go-
nadotoxicka chemoterapeutika v 1é¢bé
karcinomu prsu patfi alkyla¢ni ¢inidla -
cyklofosfamid [35]. Chemoterapeutika
vykazujici stfedni gonadotoxicitu jsou
karbopaltina, adriamycin a taxany. Nizce
gonadotoxické preparédty jsou vinorel-
bin, kapecitabin a 5-fluorouracil [35].
Chemoterapie pUsobi toxicky na ova-
ridlni tkan nékolika mechanizmy. Jedna
se o pfimou apoptdzu primordialnich fo-
likuld, zvydenou aktivaci primordiélnich
folikull nasledovanou jejich depleci, po-
skozeni stromatu vajecniku a angioto-
xicky Ucinek chemoterapie. Tim dojde
neptimo ke ztraté primordialnich foli-
kult [36,37]. Onkofertilita se jako nova
specializace a obor dynamicky rozviji
v poslednim desetileti, vénuje se meto-
dam umoziujicim zachovani fertility pfi
a po ukoncené onkologické léché. Mezi
postupy zachovavajici fertilitu pfi sou-
¢asné indikaci gonadotoxické chemo-
terapie v ramci komplexni lé¢by karci-
nomu prsu u pacientek ve fertilnim véku
patii kryokonzervace embryi, kryokon-
zervace ococytd v metafazi Il, kryokon-
zervace ovarialni tkané [38]. Dalsi meto-
dou volby je aplikace GnRHa v cbdobi
7-14 dni pfed zahdjenim chemotera-
pie za Gi¢elem navozeni prepubertalniho
hormondalniho stavu organizmu a pokra-
¢ovaniv dané lé¢bé simultanné po dobu
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podavané gonadotoxické 1é¢by za uce-
lem prevence rozvoje POF [38,39]. Zadny
z vy$e zminénych a navrzenych postupQ
neni idedlni a Zadny nezarucuje budouci
plodnost u pieziviich pacientek.

Kryokonzervace embryi

Umélé oplodnéni (in vitro fertilization -
IVF) s naslednou kryokonzervaci embrya
je nejvice zavedena metoda zachovani
budouci fertility u zen, které maji part-
nera ¢i manzela. Metoda muze vyzado-
vat odloZeni chemoterapie o 10-14 dni
a nenf variantou volby pro mladé Zeny
bez partnera [38-40]. Proces IVF mUze
Zené pfinést urdita rizika — vznik ova-
ridIniho hyperstimula¢niho syndromu
(0,5-5 %) a riziko pelveoperitonitidy po
odbéru oocytll (0,5-1 %). Nebyl zjistén
z4dny rozdil mezi pacientkami s karci-
nomem prsu podstupujicimi stimulaci
a kontrolni zdravou skupinou Zen s ohle-
dem na celkovou spotiebu gonadotro-
pind nutnych ke stimulaci, nebyl shledan
ani rozdil v poctu odebranych oocytu
(12,4 vs. 10,9) a poctu vzniklych embryi
(6,6 vs. 7,1) [40]. Kumulativni mira oté-
hotnéni (pregnancy rate) na embryo-
transfer je srovnatelnd pro pacientky
s nadorovym onemocnénim a zdravou
kontrolni skupinou - 37 vs. 43 % [40].
Pacientky ve skupiné s karcinomem prsu
mély vzhledem k vy3dimu vyskytu dvoj-
¢at po metodéach IVF vy3si pravdépo-
dobnost narozeni Zivého ditéte (44 vs.
14 %; p = 0,035) [40]. U pacientek s hor-
monalné dependentnim karcinomem
prsu by mél byt soucasti stimula¢niho
protokolu i inhibitor aromatézy k re-
dukci sérovych hladin estradiolu a mi-
nimalizaci rGstu nadorovych bunék pod
vlivem vysoké hladiny estrogenu béhem
stimulace [40,41]. K prevenci vzniku hy-
perstimula¢niho syndromu je namisto
aplikace lidského choriového gonado-
tropinu k dozrani folikul(l zafazen do sti-
mulaéniho protokolu GnRHa [40,41-43].
K zabranéni oddaleni zac¢atku aplikace
chemoterapie se zahajuje kontrolovana
stimulace ovarii v kterykoliv den men-
strua¢niho cyklu pomoci gonadotro-
pind, a to i v lutedlni fazi [38,41].

Kryokonzervace oocyti
Jiz nékolik poslednich let neni kryo-
konzervace cocytll povaZovana za ex-

perimentalni metodu zachovani ferti-
lity [39,44,45]. Velkou prednosti kryokon-
zervace neoplodnénych oocytt je pouzi-
telnost pro mladé pacientky bez partnera.
Diky rostouci Uspésnosti cykll umeélého
oplodnéni z kryokonzervovanych oocyttl
ziskdva tato metoda na popularité. Bu-
douci plodnost a pravdépodobnost po-
Ceti je zavisld na poctu ziskanych a zamra-
Zenych zralych oocyt(i [38,39,44,45].

Kryokonzervace

ovarialni tkané

Kryokonzervace ovaridlni tkané a na-
sledna transplantace je stéle povazo-
vana za experimentdlni metodu za-
chovani plodnosti onkologickych
pacientek [38,39,44,45]. Jedna se o je-
dinou metodu volby zachovani fertility
u prepubertélnich divek. Nejvétsim pro-
blémem této metody je dosud ne zcela
optimalné technologicky zvladnuty
proces in vitro maturace cocytl ze sta-
dii primordialnich folikult. Dosud je re-
ferovano 40 zdravych novorozenct po
transplantaci zamraZené ovarialni tkané.
Nejednd se o jednoznacné bezpeénou
a Uspéinou techniku zachovani budouci
fertility. Chirurgicky zékrok (obvykle la-
paroskopickd biopsie ovaria nebo oofo-
rektomie) v celkové anestezii pfedsta-
vuje malé, ale jisté existujici zdravotni
riziko pro pacientku. Po rozmraZeni ova-
ridIni tkan& a jeji ortopické implantaci
jsou hlaseny velmi nizké Uspésnosti IVF
v dlsledku vyrazného zvyseni rizika vy-
skytu prazdnych folikult (29 %), ab-
normalnich a nezralych oocytl (38 %)
a celkové je uskutecnén jen maly pocet
embryotransfer( (24 %) [46]. Transplan-
tovand ovaridlni tkdn mulze byt pfici-
nou recidivy zakladniho onemocnéni
u pacientek s hematologickymi maligni-
tami. In vitro maturace primordiélnich fo-
likuld do stadia fetilizovatelnych oocyt(
v metafazi Il ma do budoucna obrov-
sky potencidl. V soucasné dobé ma ale
zatim mnoho technologickych pieka-
Zek, které je nutné pfekonat, a neni tedy
v soucasnosti pro klinickou praxi dob-
rou variantou volby [38]. Hlavni vyho-
dou ovarialni kryokonzervace je schop-
nost zachovat rezervoar folikuld pro
budoucnost, kdy bude mozné pomoci
in vitro maturace ziskat oocyty schopné
oplodnéni.

GnRHa

| pfes mnoho kontroverzi o efektu
a ucinnosti jsou GnRHa siroce uZi-
vany v klinické praxi ve snaze o mini-
malizaci nezadoucich gonadotoxic-
kych acinkd systémové chemoterapie.
GnRHa jsou dostupné, relativné levné,
se snadnym aplika¢nim schématem
a u pacientek s karcinomem prsu jsou
podévana pod heslem ,je |épe predejit
POF, nez jej l&¢it"t GnRHa navodi prepu-
bertalni hormonalni stav za u¢elem za-
branéni vzniku POF u pacientek ve fer-
tilnim véku [38,39,47]. GnRHa zpUsobi
po pocétecnim flare-up efektu desenzi-
bilizaci GnRH receptorl na gonadotro-
piny vylu¢ované hypofyzou. Tim inak-
tivuji endogenni pulzativni vylucovani
gonadoliberind a jsou pficinou vzniku
hypogonadotropniho endokrinniho
prostiedi jako v prepuberté [38,39,47].
Vznikne hypoestrinni stav a jeho neZd-
doucim ucinkem je vznik menopauzal-
nich pfiznakl - navaly horka, vaginalni
suchost, poruchy spanku. Nejzavaz-
né&jsim nezadoucim Gcinkem je osteo-
penie a osteopordza v pfipadech, kdy
lé¢ba trva déle nez Sest mésici. Pfiznaky
menopauzy vyvolané |é¢bou GnRHa
jsou castéjsi u starsich zen (> 35 let).
Detailni mechanizmus protekce ovarii
neni dosud exaktné objasnén. Existuje
nékolik teorii jejich plsobeni. GnRHa si-
muluji hypogonadotropni hormonalni
stav (prepubertu) organizmu, sekun-
darné snizuji ovarialni perfuzi diky nizké
hladiné estrogend, vykazuji pfimy aci-
nek na buriky ovaria. Dalsim mecha-
nizmem Gcinku maze byt up-regulace
anti-apoptotickych molekul, jako je sfin-
gosin-1-fosfat a ochrana ovaridlnich za-
rode¢nych kmenovych bunék [38,48].
Primordiélni a primédrni folikuly nejsou
zavislé na stimulaci gonadotropiny, ne-
maji FSH receptory, ale jiz pokrocilejsi
antraini folikuly vykazuji zavislost na
gonadotropinech a parakrinnim zpa-
sobem mohou ovliviiovat rlist primor-
didlnich a primarnich folikul(i. Gonado-
toxicky Ucinek chemoterapie zplsobuje
smrt folikuldl, nasledné dochazf ke sni-
Zeni hladiny estrogenu a inhibinu, co?
zplsobi elevaci FSH a tim vstoupl ova-
rium do nefizené apoptdzy (burn-out
teorie) [38,48-50]. GnRHa snizuji hladinu
FSH, a tedy maji za nasledek sniZeni na-
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Obr. 1. Subendometrialni edém stromatu a cysticka pfeména endometria imitujici
hyperplazii pfi transvaginalnim sonografickém vysetieni (TVUS) u pacientky uzivajici
tamoxifen.

boru primordialnich folikult a minimali-
zuji,,vyhoteni vajecnika” [38,48-50].

K dnesnimu dni bylo publikovéno
vice nez 20 studif (v¢. péti prospektiv-
nich randomizovanych kontrolovanych
studif), ve kterych bylo referovano cel-
kem pfes 2 000 pacientek l[é¢enych
GnRHa soubézné s chemoterapii se sta-
tisticky vyznamnym poklesem rozvoje
POF v rameni s GnRHa [38,48,51,52].
U pacientek lé¢enych GnRHa paralelné
s chemoterapii je pregnancy rate 19 %
a jsou zachovany jejich cyklické ova-
ridIni funkce oproti skupiné bez GnRHa
(91 vs. 41 %) [38,52]. Existuje naopak
dosud osm studii, které referuji pfes
500 pacientek s vysledky, které ukazuji,
Ze GnRHa nemaji vliv na zabranéni roz-
voje POF. Jednim z argument( pro ne-
funkénost GnRHa v protekci ovarialni
tkéné je, Ze u 8 % pacientek prepuber-
talniho véku vystavenych gonadoto-
xické chemoterapii se rozvine POF pied
40. rokem Zivota [53,54] oproti bézné
populaci (POF pfed 40. rokem Zivota
s incidenci pod 1 %). Ve skuteénosti
ale tento Udaj naopak potvrzuje funké-
nost protekce GnRHa, nebot z publi-
kovanych studii vyplyva, Ze ve skupiné
s analogy dojde k POF v 7-13 % (nasi-
mulované prepubertalni hormonalni
prostiedi), naopak bez agonistd pfi

chemoterapii dojde k POF ve 30-60 %
pfipadd [38].

Dosud 11 metaanalyz potvrdilo vliv
GnRHa na redukci vzniku POF u onkolo-
gickych pacientek [38,51,52]. V rameni
s GnRHa byla o 68 % vy33f mira zachovan(
ovaridlni funkce (RR 1,68; 95% Cl 1,34-2,1),
pregnancy rate 22 vs. 14 % v rameni bez
agonisty (RR 1,65; 95% Cl 1,03-2,6) [52].
Slabinou studif hodnoticich G¢inek GnRHa
je jejich heterogenita. Jsou v nich hodno-
ceny dohromady pacientky s karcinomem
prsu, ovaria, Hodgkinovym lymfomem ¢i
jinou hematologickou malignitou. Studie
michaji hormonalné dependentni a inde-
pendentni nddory, rizné chemoterapeu-
tické rezimy a skupiny pacientek s adju-
vantni hormonoterapil tamoxifenem i
bez ni. Ve studiich jsou rovnéz uvadény
rtzné definice POF a hodnoceni efektu
GnRHa dle pfiznaktl POF, dle néstupu
menzes, dle pregnancy rate.

Preimplantaéni geneticka diagnostika
u BRCA pozitivnich zdravych zen

Hereditarni mutace gentl BRCAT a BRCA2
patfi mezi monogenné podminéné dis-
pozice s nelplnou penetranci a poz-
déjsi manifestaci klinickych symptoma.
Nosickdm ¢i nosicdm mutaci gend
BRCAT nebo BRCA2 viak |ze nabidnout
preimplantacni genetickou diagnostiku

(PGD), tedy metodu zalozenou na se-
lekci in vitro fertilizovanych oocytd, resp.
vzniklych embryi, kterd je obecné eticky
akceptovana [42]. Pfiprava vlastniho vy-
Setfeni pro konkrétni par, vyvinuti sond
pro PGD ale vyzaduje urcitou dobu
(zpravidla 6-9 mésic().

Karcinom prsu - adjuvantni
hormonalnilécba a jeji vedlejsi
ucinky

Piiblizné 70-80 % karcinomu prsu ex-
primuje v dobé diagndzy estrogenové
a/nebo progesteronové receptory,
které jsou dnes nejdllezitéjsim a jedi-
nym standardné vySetfovanym predik-
tivnim faktorem pro hormonalni lécbu.
Se zvysujicim se vékem pacientek roste
procento nadord s pozitivnimi estroge-
novymi receptory (ER) [55]. Vysledky kli-
nickych studii opakované potvrdily pfi-
nos adjuvantni hormonalni lécby, do
které patii selektivni modulatory ER (ta-
moxifen), inhibitory aromatazy a GnRHa.
Indikace a typ hormonalni terapie zavisi
na pozitivité steroidnich receptor( v tu-
moru, menopauzalnim stavu zeny, indi-
vidualni snasenlivosti a kontraindikacich
konkrétnich preparat.

Tamoxifen

Tamoxifen byl vyvinut v 60. letech minu-
|ého stoleti jako kontraceptivum. V roce
1971 se ale zjistilo, Ze zpUsobuje ovu-
laci u sterilnich pacientek s anovulaénimi
cykly. Tamoxifen pusobi jako selektivni
modulator ER, na které ma agonisticky
¢i antagonisticky vliv. Tato jeho vlast-
nost je dana specifickym ptsobenim na
nejméné dva druhy ER, které jsou v riiz-
ném pomeéru zastoupeny v tkanich a or-
ganech ¢lovéka. Tamoxifen se uziva v ad-
juvantni terapii karcinomu prsu, déle
metastatického nadoru prsu i v rdmci
profylaxe vzniku zhoubného nadoru
prsu u vysoce rizikovych skupin Zen [56].
| pfes vedlejsi a neZzadouci ucinky vy-
hody tamoxifenu v 1é¢bé rakoviny prsu
pievazuji nad riziky [57,58]. Pacientky
musi byt informovany o nezadoucich
Gcincich.

Tamoxifen a jeho vliv

na zenské organy

Tamoxifen plsobi na Zzenské organy -
pochvu, délohu, ovaria — a mizZe byt
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pficinou vzniku patologie v téchto or-
génech. U Zen v pre- i postmenopauze
ma tamoxifen jak agonisticky, tak i ant-
agonisticky Ucinek na posevni sliznici,
vyvolava pocity suchosti v pochvé, dys-
pareunii. U poloviny premenopauzal-
nich pacientek menstruace zeslabne,
az zcela vymizi. Nej¢ast&jsim nale-
zem pfi dlouhodobém uZivani tamoxi-
fenu je benigni polyp v déloznim téle,
a to zvlasté u postmenopauzalnich
pacientek [59,60]. Polypy se vyskytuji
sincidenci8-36% oproti bézné populaci,
kde jsou zastoupeny v 0-10 % [61,62].
Polypy vzniklé plsobenim tamoxifenu
jsou v priiméru vétsi — az 5¢cm, v bézné
populaci se velikost polypu pohybuje
mezi 0,5 a 3,0cm. Tamoxifen je plavod-
cem vzniku endometrialni cystické atro-
fie. Jedna se o stav, kdy se endometrium
sestava z fibréznfho stromatu a atrofické
sliznice tvofené mnohocetnymi cystami
(obr. 1) [63]. Dosud se pfesné nevi, zda
cysty vznikaji z endometria ¢i maji pocé-
tek subendometrialné, ve stromatu [64].
Endometrialni Zlazky se casto vchlipuji
do myometria a vytvaieji v ultrazvuko-
vém obraze dojem adenomyozy. Neni
jasné, zda se jedna o skute¢nou ade-
nomyozu ¢i jen jeji obraz. Cystické for-
mace nejsou prekancerézou a ani se v ni
nevyvijeji [63]. Nékolik studii poukazo-
valo na narQst velikosti myom v di-
sledku 1é¢by tamoxifenem v postme-
nopauze [65]. Histologicky ale nebyla
potvrzena zadna zména ve slozeni, ani
nebyly detekovany premaligni ¢i maligni
léze v myomech [65,66]. Incidence en-
dometrialni hyperplazie je u pacientek
s tamoxifenem zvysena na 1,3-20 %.
Hyperplazii endometria rozezndvame
bez atypii ¢i s atypiemi a dale ji roz-
délujeme na simplexni nebo kom-
plexni [67,68]. U pacientek s nalezem
endometrialnich atypii je popsana pro-
grese do karcinomu aZ v 22 %, naopak
pti hyperplazii bez atypii je progrese
v karcinom jen ve 2 % piipadu [69]. Pre-
i postmenopauzalni Zeny maji vyssi ri-
ziko tvorby ovaridlnich cyst [70]. Nebyl
nikdy dokumentovan vlivtamoxifenu na
vznik karcinomu ovaria ani u BRCA pozi-
tivnich pacientek [71].

Nejvétsi obavy z uZivéani tamoxifenu
postmenopauzalné plynou ze zvyseni ri-
zika vzniku atypii a nasledné karcinomu

TVUS pied zahajenim lé¢by tamoxifenem

|

endometrium > 5 mm

hysteroskopie

-~

|

endometrium < 5 mm

|

3 roky pouze klinické pfiznaky
(sledovat krvécenti, Spinéni)

po 3.roce TVUS a 1 rok

endometrium > 5 mm

Schéma 1. Varianta sledovani tloustky endometria pomoci transvaginalni sonogafie
(TVUS) u Zzen s karcinomem prsu v postmenopauze pri lé¢bé tamoxifenem.

délozniho téla. Naproti tomu inhibitory
aromataz nezpusobuji vznik hyperpla-
zie anasledné karcinomu délozniho téla.
Mnoho studii potvrdilo, ze karcinomy
délohy v souvislosti s tamoxifenem jsou
aZ v 80 % prognosticky pfiznivé, endo-
metroidni, dobfe diferencované [60].
Jen kazuisticky je dédvan tamoxifen do
souvislosti se vznikem high-grade kar-
cinomu délozniho téla [72]. Studie
u 59 929 pacientek s karcinomem prsu
ukézala zvyseni RR vzniku karcinomu
délohy u zen s tamoxifenem o 2,7 [73].
Bylo zkoumano, zda pfi prodlouzeném
uzivani tamoxifenu nad pét let nedo-
jde k nardstu jeho nezadoucich Gc¢inkad.
Ze zavérl studie ATLAS (Long Against
Shorter) plyne, ze riziko prodlouzené
lé¢by tamoxifenem nema vliv na navy-
seni rizika vzniku karcinomu déloZzniho
téla a to zOstava setrvalé naRR 1,74 (95%
Cl 1,30-2,34; p = 0,0002), u plicni embo-
lieje RR 1,87 (95% Cl 1,13-3,07; p =0,01).
Ve studii ATLAS nebyla navysena inci-
dence cévni mozkové piihody RR 1,06
(95% CI 0,83-1,36; p = 0,63) a incidence
ischemické choroby srdecni se snizila
RR 0,76 (95% Cl 0,60-0,95; p = 0,02).
Kumulativni riziko onemocnéni karci-
nomem endometria v letech 5-14 bylo
3,1 % u Zen s kontinudlnim uZivanim ta-
moxifenu oproti 1,6 % kontrol (absolutni
mortalita na nador délohy se zvysila
0 0,2 %) [74]. Studie aTTom (Adjuvant
Tamoxifen — To Offer More) potvrdila rov-
néz setrvalé, nezvysujici se riziko vzniku
karcinomu délohy u pacientek uZiva-
jicich tamoxifen po dobu 10 let oproti
populaci (102 vs. 45 endometrialni

karcinom, RR 2,20 (95% C| 1,31-2,34;
p < 0,0001)). Bylo sledovano minimalni
navyseni v imrtnosti na karcinom endo-
metria 37 (1,1 %) vs. 20 (0,6 %) umrti (ab-
solutni riziko navyseni je pouze 0,5 %;
p =0,02) [75].

Gynekologické kontroly pacientek
s tamoxifenem
V CR neexistuje oficialni doporuceny po-
stup péce o pacientky uZivajici tamoxifen.
Mnoho gynekologll a onkologt si zve
pacientky s tamoxifenem na pravidelné
kontroly ve snaze ¢asné detekovat vzni-
kajici patologii dutiny délozni pfi lé¢bé
tamoxifenem pomoci transvaginalni so-
nografie (TYUS) u pre-i postmenopauzal-
nich Zen, Tento koncept sledovéni se dle
publikovanych studii nepotvrdil a neo-
svédcil. Vede k falesné pozitivnim néle-
zUm a indukuje nepotfebné bioptické
zakroky jako separované abraze a hys-
teroskopie [60]. Onkolog v navaznosti
na to méni adjuvantni endokrinni 1é¢bu,
coz mUze mit nezadouci efekt z pohledu
dlouhodobé onkologické bezpecnosti.
Vétdina lézi v dutiné délozni spoje-
nych s tamoxifenem je benignich, bez
znamek atypii. Raciondlnim pfistupem
je zhodnotit dutinu déloZni pomoci
TVUS pfed nasazenim tamoxifenu. V pfi-
padé jakéhokoliv patologického nélezu
pak pacientku referovat k hysterosko-
pickému vysetteni dutiny délozni pred
nasazenim tamoxifenu. Pokud je TVUS
dutiny délozni v postmenopauze pred
zahajenim lécby tamoxifenem bez de-
tekce patologie, sliznice < 5mm, ostie
ohrani¢ena vici myometriu, je neprav-
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dépodobnég, ze by se béhem nasleduji-
cich tfi let u pacientky vyvinula atypicka
hyperplazie na podkladé pusobeni ta-
moxifenu. Jakakoliv ultrazvukova kon-
trola b&hem prvnich tii let neni jen
z pohledu tamoxifenu racionalni a indi-
kovana (schéma 1) [71]. Pfi pravidelnych
TVUS kontroldch endometria pfi 1é¢hé
tamoxifenem budeme u pacientek po-
zorovat endometridlni a subendome-
tridIni zmény ve smyslu cystické pre-
mény, edému stromatu, polypy a tyto
néalezy budou imitovat endometriélni
hyperplazii [76-78].

Tamoxifen u premenopauzalnich pa-
cientek nezvysuje riziko vzniku atypif ¢i
karcinomu téla délohy ani ovaria. Postme-
nopauzalnf Zeny jsou ve zvyseném riziku
po péti letech uzivani tamoxifenu, ri-
ziko je navyseno 2-3krat. U postmeno-
pauzalni Zzeny s tamoxifenem bychom
se méli fidit pouze symptomatologif.
U postmenopauzalnich zen krvaceni, 3pi-
néni nebo podevni vytok jsou symptomy
ukazujici na mozny rozvoj patologie v du-
tiné délozni [76,77]. Histologicky potvr-
zené atypické hyperplazii pfedchazi az
v 85 % krvaceni z délohy.

Hysteroskopie je zlatym standardem
k detekci atypické hyperplazie se sen-
zitivitou 97 %, specificitou 100 %, po-
zitivni prediktivni hodnotou (PPV)
100 % a negativni prediktivni hodno-
tou (NPV) 96 % [77]. Kyretdz, resp. sepa-
rovand abraze délohy je misto hystero-
skopie indikovana jen v piipadé silného
krvaceni z délohy jako hemostaticky ur-
gentni vykon [78,79]. TVUS ve sledo-
véni zmén endometria pfi lécbé tamo-
xifenem vykazuje velmi nizkou pfesnost
v detekci atypické hyperplazie en-
dometria. V postmenopauze hranice
tloustky < 5mm pfi TVUS vykazuje 100%
senzitivitu v detekci slizni¢ni patologie,
ale jen 15% specificitu, PPV 4 % a NPV
100 %. Posunutim hranice na 10mm zis-
kame senzitivitu 84 %, specificitu 69 %,
PPV 10 % a NPV 99 %. Studie Seoud
et al [76] nenasla pfi |é¢bé tamoxife-
nem zadnou korelaci mezi patologii du-
tiny délozni a s vyskou sliznice dle TVUS
(pacientka s karcinomem dutiny délozni
méla sliznice 3 mm). Patologie vzdy ko-
relovala s klinickymi symptomy. TVUS
se zaméfenim na patologii dutiny dé-
lozni by mél byt proveden vzdy pied za-

hajenim lé¢by tamoxifenem a v piipadé
klinickych obtizi. TYUS neni vhodny ke
screeningovému vysetfovani za uce-
lem detekce patologie dutiny délozni pfi
1é¢bé tamoxifenem [79].

Zaver

Zeny s karcinomem prsu &i se zvyienym
hereditarnim rizikem vzniku karcinomu
prsu piedstavuji sirokou populacni sku-
pinu. Diky klesajici mortalité prevalence
Zen s karcinomem prsu v anamnéze
v populaci neustale stoupa a za posled-
nich 10 let vzrostla o 65 %. Péce o tyto
pacientky je komplexni a podili se na
ni kromé klinického onkologa také on-
kogynekolog/senclog a o$etiujici gy-
nekolog. Organizace onkologické a on-
kogynekologické pé¢e v CR dovoluje
soustfedit vétsinu pacientek do speciali-
zovanych center s patficnym vybavenim,
a predeviim odbornou erudici. Predkla-
dand prace shrnuje soucasné znalosti
v oblastech péce o Zeny s karcinomem
prsu, ve kterych se nejvice prolinaji vyse
zminéné odbornosti, a méla by poslou-
Zit k vét§imu vzajemnému porozuméni
a prohloubeni spoluprace mezi klinic-
kymi onkology a onkogynekology ve
prospéch nasich spole¢nych pacientek.
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4. Specifické komplikace operacni lécby v onkogynekologii —
lymfocysta, lymfedém a lymfaticky ascites

Zasadni pro 1é¢bu a prognozu pacientek v onkogynekologii je spravna indikace rozsahu operace
vcetn¢ provedeni panevni a paraaortalni lymfadenektomie. V poslednich letech jsme svédky
cilené snahy o standardizaci chirurgickych vykont za ucelem snizovani jejich radikality
s ohledem na pozitivni ovlivnéni poopera¢ni morbidity pacientek. Na druhou stranu chirurgicky
vykon musi byt adekvatné radikalni se zachovanim onkologické bezpec€nosti. I chirurgicka 1écba
je tedy dnes individualizovana. Systematicka panevni a paraaortalni lymfadenektomie jsou samy
0 sob& velmi naro¢né operacni vykony jak pro operatéra, tak pro pacientku. Velké usili je
vynakladano na identifikaci rizikovych a protektivnich faktorG vzniku lymfocyst, lymfedému
dolnich koncetin ¢i lymfatického ascitu, které jsou zdrojem kratkodobé i dlouhodobé pooperaéni

morbidity.

4.1. Lymfocysta — jeji prevalence a management u gynekologickych
malignit

Lymfocysta je kolekce lymfy s tlustou fibrotickou sténou bez epitelialni vystelky vznikajici
V retroperitoneu po provedené systematické panevni a/nebo paraaortalni lymfadenektomii [24].
Patofyziologickym podkladem jejiho vzniku je nekompletni lymfostdza s poopera¢nim tnikem
lymfy v tak velkém mnozstvi, Ze neni mozna jeji spontanni resorpce. VétSina lymfocyst je
asymptomatickych a jsou ndhodnym nélezem pii pooperacni kontrole nebo rutinni
dispenzarizacni  prohlidce. Incidence Ilymfocysty po onkogynekologickych vykonech
s lymfadenektomii je v literatufe udavana v Sirokém rozmezi 1-58 % [25-28]. V obdobi 2 a 6
tydnti po operaci se objevi 80 %, respektive 96 %, lymfocyst [28]. Pouze mensi ¢ast lymfocyst je

symptomatickych (5-35 %) [29-34]. Mohou byt pfi¢inou zavazné poopera¢ni morbidity a
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oddaleni dalsi onkologické 1écby. Manifestovat se mohou bolesti, utlakem okolnich struktur
(napf. mocCovodu se vznikem méstnani az hydronefrézy; mocového méchyie se vznikem
urgence), vznikem akutniho lymfedému ¢i septickymi piiznaky pti sekundarni superinfekci, nebo
kombinaci uvedenych symptomti. S ohledem na Kklinicky stav lze u neinfikovanych
symptomatickych lymfocyst zvolit zpocatku konzervativni piistup s podanim analgetik a
monitoraci velikosti lymfocysty pomoci CT nebo UZ. V ptipad¢ klinicky zavaznych symptomt
nebo zanétu je tieba lymfocystu aktivné 1é€it.

Autor predklada rozsahlé review (ptiloha 4.1.1.) publikované v zahranicnim impaktovaném
Casopise s cilem shrnout dostupna data o incidenci lymfocyst v pooperacnim obdobi, poskytnout
informace o moZnostech prevence vzniku lymfocysty, definovat rizikové i protektivni faktory,
které jejich incidenci mohou ovliviiovat a shrnout moznosti chirurgické i farmakologické 1écby

symptomatickych lymfocyst u onkogynekologickych pacientek.
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A lymphacele is a cystic mass that may occur in the retroperitoneum following a systematic
pelvic and/or para-aortic lymphadenectomy. Lymphoceles may be the cause of severe
morbidity, or rarely mortality. Symptomatic lymphoceles manifest with pain, compression of
adjacent structures, lymphoedema, deep vein thrombosis or inflammation. The morbidity
associated with a symptomatic lymphocele may reduce the quality of life of a patient, as well
as delay subsequent cancer treatment. The number and positivity of removed lymph nodes,
surgical approach, type of tumor, radiotherapy and BMI rate are among the most discussed
risk factors of lymphocele formation. The incidence of postoperative lymphocele is reported in
the broad range of 1-58%,; 5-18% of those who are symptomatic. Only symptomatic
lymphoceles should be treated. Mini-invasive methods involving catheter drainage and
sclerotization tend to prevail. Surgery either via laparoscopy or laparotomy remains an option

in recurring, poorly accessible or inflammatory lymphoceles.

Kevyworbs: complications of surgical treatment o gynecological malignancy e intervention radiology

* lymphadenectomy * lymphocele

The formation of lymphocele is a complica-
tion occurring after lymphadenectomy, that
is, the removal of lymph nodes. Most often
duc to gynecological or urological malignancy,
it may also occur following renal transplanta-
tion [1-3]. Extensive vascular or spinal surgery
constitutes another, less frequent cause of
lymphocele formation [145). In 1955, Mori
published a series of 68 lymphoceles following
radical hysterectomy and lymphadenectomy
for cervical cancer [6]. In 1961, Ferguson and
Maclure confirmed that lymphoceles are a
complication of the lymphatic system, as con-
trast agent injected into a lymph vessel pene-
trated into the lymphocele [7].

The majority of lymphoceles is asympro-
matic and often incidental
finding during postoperative  or
follow-up visits. The incidence of lymphoceles
following  oncogynecological ~ procedures
involving lymphadenectomy is reported as

represents  an
routine

being in the broad range of 1-58% [es-11].
Eighty percent of the lymphoceles occur
within 2 weeks after surgery, 96% within 6
weeks (12 Only a minority of lymphoceles
(5-34.5%) is sympromatic (Tams 1) [1113-17].
Lymphoceles may be a significant cause of

postoperative morbidity and may delay fur-
ther cancer treatment.

The aim of our article is to provide an over-
view of the data available on the incidence of
postoperative lymphoceles, on possibilities in
prevention of lymphocele formation, on relevant
risk and protective factors which may have a
role to play in lymphocele formation and finally
on the treatment options for symptomatic
lymphoceles, both surgical and conservative.

Methods

For the purpose of this review, we have used
the results of studies and overview articles
on the subject published in English up to
June 2013. They were identified through a
scarch of literature using PubMed with the
keywords (‘lymphocele” OR ‘lymphocoele’
OR ‘lymphocyst’). We retrieved and assessed
potentially relevant papers, and checked the
reference lists of all papers of interest to
identify addidonal relevant publications. We
did not consider abstracts or case reports.

Etiology
Lymphocele is an accumulation of lymph cov-
cred by a thick fibrotic wall with absence of
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Lymphocele: prevalence & management in gynecological malignancies

any epithelial lining. The pathophysiology is based on insuffi-
cient lymphatic stasis with gross postoperative lymph leakage
which cannot be absorbed in the peritoneum. Lymph tends not
to coagulate under physiological conditions; unlike blood it
contains only limited amounts of platelets and coagulation fac-
tors [2. A lack of smooth muscle in the lymphatic walls pre-
vents vasoconstriction. All
Iymphocele or lymphatic ascites. Excess lymphatic fluid accu-
mulates and fills the space following the removal of lympharic
tissue from the retroperitoneum, or the spaces evolving from
the adhesions of adjacent structures [18]. Lymphoceles generally
develop within the first 3 months from surgery. There have
been cases described of lymphoceles developing after more than
1 year after surgery [68-11].

that leads to the formarion of

Diagnosis

In diagnosing lymphocele, ultrasonography (US) is the imaging
method of first choice. Combination of vaginal and abdominal
approach allows for detailed assessment of the retroperitoneum.
Lymphoceles usually surround the external iliac veins or
develop in the obturator fossa. Less frequently, they run along-
side the common iliac veins or further cranially. Pelvic lympho-
celes may spread through the retroperitoneum to the space
along lumbar spine. US describes a lymphocele as a cystic
structure with thin wall and fluid content of various echogenic-
ity (most of all anechogenic). Its shape suggests a cystic oval,
round or hourglass structure, which may contain thin septac
and debris (1920 A fluid collection of any size, which fulfills
these criteria, may be called a lymphocyst. If older lymphoceles
are detected they tend to manifest with denser content, well-
developed seprations and calcifications. If an inflammatory
transformation has occurred, it manifests with an obviously
non-homogeneous hypoechoic or mixed content. Infected lym-
phocele tends to be painful on examination. Particular discom-
fort is felc when it is touched by vaginal or abdominal
transducer.

Computed tomography (CT) images describes lymphoceles
as having hypodense content with negative Hounsfield units
(-18 HU). Infected or complex lymphoceles usually have thin
irregular walls with irregular uptake and may reach up tw
24 HU on CT image [19]. On MRI, a lymphocele presents as a
hyperintense lobular structure, in T2-weighted images, it has
almost indiscernible walls and minor or even negligible uptake
in post-contrast T1-weighted images. Debris inside the lym-
phocele may appear as a solid lesion. The absence of uptake
following gadolinium administration differentiates it from solid
nodular structures in the wall. The size and number of individ-
ual lymphoceles can be exactly assessed through a cystogram,
that is, injection of contrast material into a percutancously
inserted drain into the lymphocele. Cystogram shows lympho-
celes as being of lobular shape with regular walls.

The differential diagnosis of lymphoceles includes first and
foremost hematoma and abscess, followed by seroma, urinoma
or a cystic relapse of a malignant tumor. The latter should be
considered especially if the lymphocele first appears more than

a year after surgery [1521). Asymptomatic lymphoceles tend to
diminish and lymphoceles of less than 100 ml in volume usu-
ally resorb spontancously [13). Tf after imaging there is doubt
concerning the biological origin and nature of the mass, histol-
ogy or cytology examination remains the gold standard.

Risk factors for the development of lymphoceles
following lymphadenectomy

An injury to the lymphatic vessels is the key precondition for
the formarion of a lymphocele. Current research focuses on a
number of potential risk factors which may increase the risk of
lymphocele formation after lymphadenectomy [221. Studies on
the subject published to date are inconclusive, however.

The number and positivity of lymph nodes removed is sug-
gested as a potential risk factor; increasing node number and
number of positive nodes resulting in higher incidence. This
hypothesis was supported by Petru et al (16, who found a
higher incidence of lymphocele in cervical cancer patients whose
nodes were positive as opposed to lymph node negative patients
(29 vs 14%; p < 0.02). Kim ez @/ [13] has documented that a
group of patients with postoperadve lymphocele had had a
greater number of nodes resecred during surgery than a group
which developed no postoperative lymphoceles (26.80 +
14.82 vs 22.96 + 10.18; p = 0.03). Other studies, however, fail
to confirm such relationship. Any of the two above risk factors
has shown to be statistically significant in larger Italian cohorts
(234 and 137 padents, respectively) [1123]. Also, Achouri ez al.
failed to find a statistically significant difference in the incidence
of lymphoceles in correlation with the number of resected pelvic
(p = 0.13), para-aortic nodes (p = 0.95), and the number of
positive pelvic (p = 0.37) and para-aortic nodes (p = 0.11) [14].

Preoperative or postoperative radiotherapy as well as adju-
vant ot neoadjuvant chemotherapy are also considered to be a
risk factor with respect to lymphocele formadon [16]. A study
by Kim et al (13 which assessed a group of 264 patients
(50 lymphoceles) showed a significantly higher incidence in
groups of patients treated with postoperative radiotherapy
(29.2% in the radiotherapy group vs 15.6% in the group with-
out radiotherapy; p = 0.01), However, there are no data on the
percentage  of sympromatic lymphoceles in both groups.
Achouri et al. [14] studying a cohort of 31 patients with symp-
tomatic lymphocele did not observe higher incidence in the
radiotherapy group (odds rato [OR]: 0.25; 95% Cl: 0.06-
0.98). Data on preoperative radiotherapy are not available. The
patients receiving neoadjuvant or postoperative chemotherapy
did not show a higher incidence of lymphoceles [13]. Data are
however inconsistent in this topic too.

Several studies have observed that among gynecological
malignancies the highest incidence of lymphoceles following
lymphadenectomy occurs in cervical cancer patients, a slighdy
lower incidence in ovarian cancer patients and the lowest inci-
dence in endometrial cancer patients [13. An increased inci-
dence of lymphoceles in cervical cancer patients can be
cxplained as a consequence of lymphadenectomy in combina-
tion with radical surgery on the parametria [6,14].
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Prophylactic use of subcutaneous heparin and insufficient
hemostasis has also been studied as another risk factor contri-
buting to the development of lymphocele. In 1980,
Catalona et ¢/ and Tomic et 4l pointed to the fact that lym-
phocele more often develops in patients who had received sub-
cutaneous heparin injection [24-26]. Sieber er al. organizcd a
prospective study on patients undergoing radical prostatectomy
with lymphadenectomy in which heparin was administered to
one group of patients, while the other group received no hepa-
rin, The difference between both groups in the postoperative
incidence of lymphocele was not significant [27].

BMI is ofien quoted as another risk factor. A retrospective
study by Kim ez al. [13) which covered 264 patients who had
undergone pelvic lymphadenectomy (50 patients with lympho-
cele) found a significantly higher BMI in the group of patients
who developed postoperative lymphocele than in those without
a lymphocele (23.94 = 3.38 vs 22.52 = 3.00; p < 0.01). Con-
trary, in a study of 88 patients following pelvic or para-aortic
lymphadenectomy for gynecological malignancy Achouri er al.
[14] did not observe a higher risk of lymphocele associated with
a higher BMI (p = 0.34).

The choice of surgical approach has been discussed as
another factor. The largest series on the issuc published to
date (28] has studied a group of patients operated on for
endometrial cancer and found a significandy lower incidence
of lymphocele in patients after laparoscopic approach. One
hundred and thirty-eight women in the study had undergone
pelvic laparoscopic surgery while 123 women after pelvic
lymphadenectomy by laparotomy served as a control group.
The patients were followed-up by US after the surgery. The
lymphocele incidence in laparoscopy patients was 1.4%, that
is, 2 cases. Following laparotomy, lymphocele developed in
19 cases, that is, the incidence of lymphocele amounted to
15.4% (OR: 12.42; 95% CI: 2.82-54.55; p < 0.0001). Not
surprisingly, also symptomatic lymphocele occurred  with
greater frequency in patients following laparotomy than in
those treated laparoscopically (p = 0.028). A recent study on
88 patients (14, however, has not found such a difference in
lymphocele formation comparing laparoscopy and laparotomy
{out of total of 31 lymphocele patients 11 had
been operated on laparoscopically and 20 had had a laparot-
omy; OR: 0.61; 95% CI: 0.25-1.52). In a large retrospec-
tive study by Querlen er al. (29) referring on use of
laparoscopic pelvic (transperitoneal) and/or para-aortic (trans-
peritoneal or extraperitoneal, lymphocele was found in 71
patients  (7.1%). Extraperitoneal laparoscopic lymphadenec-
tomy was associated, in their early experience, with high

the

lymphocele formation, so they proposed a routine opening
Of PCfitOllCllm at [hC Cfld Df PrﬂCCdqu to cnsurc ill[fapcfito—
neal drainage of retroperitoneal dissected space. The resulting
incidence of lymphocele formation was then not superior to
open dissection.

In the work of Achouri et al. [14], there was not any difference
in lymphocele incidence berween patent undergoing pelvic only
or pelvic and para-aordc lymphadenectomy. As para-aortic

lymphadenectomy, we considered in this paper only technique
with dissection up to the renal veins level.

Protective factors

ln Order to reduce [he risl( OF lyl'llphﬂcelff, numerous Surgic"ll
tCChHiunS Hﬂd PIOCCdLerS as WCll as dfug treatment Op[ions
are currently under investigation as protective factors (Taewe 1).

Leaving the peritoneum open after surgery

Until 1980s, the general recommendation for the surgeon had
been to close the periconeum following pelvic or para-aortic
lymphadenectomy. This was based on the presumption that
closing the peritoneum would close the free space surrounding
the vessels which is created by the systematic removal of adi-
pose and lymphatic tissue. Several retrospective studies have
demonstrated however, that the peritonealization actually results
in an clevated risk of lymphocele formation. The difference
was significant regardless of the surgical approach chosen and
of the number of lymph nodes resected [30-32). These results
have supported the hypothesis that a wide-open peritoneum
should allow the lymph to drain postoperatively into the
abdominal cavity where it is absorbed by the peritoneum and
omentum. Leaving the retroperitoneum open does not increase
the risk of postoperative infection, thrombosis, fistulas, coeles
or postoperative ileus [33). Leaving the retroperitoneum open
after systematic pelvic and para-aortic lymphadenectomy is a
clearly preferred approach today.

Leaving the vaginal stump open after surgery

Radical hysterectomy with the removal of the vaginal cuff in
cervical cancer patients reduces the length of the vagina which
may result in discomfort during sexual intercourse/dyspareu-
nia, as well as chronic pain in the lower abdomen. A method
to prevent the shortening of the vagina involves leaving the
vaginal stump open after surgery. A positive side effect of the
technique is a reduction in the incidence of lymphoceles in
the retroperitoneum. The hypothesis was verified by a Japa-
nese study [22] on a group of 190 patents with gynecological
tumors. One hundred and one patents underwent radical
hysterectomy leaving the vaginal vault open, while the vaginal
vault and stump were closed in 79 patients. Hemostasis and
the closing of the abdominal cavity were performed by sutur-
ing the peritoneum above the vaginal stump and the stump
was left open. A gauze dressing tampon was inserted to help
mechanical dilation and prevent premature closure of the
stump. Lymphaceles were detected on CT scan during regular
follow-up in months 3 and 6 after surgery. The incidence of
lymphoceles proved to be significandy lower in the patients
(5.9%),
cases where the vagina was closed during surgery (15.2%).
Despite the positive results presented, the study contains no
further details neither on the development of postoperative
infection, duration of hospital stay nor on symptoms of the
lymphoceles. This study has not been verified by another
center.

whose  vaginal stump was left  open than in
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Preventive & prophylactic postoperative drainage

The aim of postoperative drainage is hypothetically not only
to divert blood from the exposed surfaces in the abdominal
cavity but also excess lymph from sites where lymphadenec-
tomy was pcrf()rmcd in order to prevent the formation of a
lymphocele. A meta-analysis from 2010 covered the majority
of randomized studies on patients who had undergone pelvic
lymphadenectomy for gynecological malignancy. The insertion
of a draining catheter paradoxically resulted in a higher risk of
symptomatic lymphocele [2334). The studies using lymphoscin-
tigraphy to assess the resorption of radiotracer indicated that
the catheter inserted at the end of the surgery acts as a foreign
body reducing the resorption capacity of the peritoneum. The
pathﬂ})hysiulogy OF this p]‘Jeﬂ()menUn, hOVJEVCI‘, ]'C]Tla[rls
unexplained.

European Organisation for Research and Treatment of
Cancer — Gynecological Cancer Group (EORTC-GCG) organ-
ized a muldcentric randomized clinical trial in 1998-2000, the
aim of which was to compare the incidence of lymphocele
across two groups of patients who had undergone radical hys-
terectomy and pelvic lymphadenectomy for cervical cancer.
One of the groups had a draining catheter inserted after sur-
gery; the other had no drainage. In neither of the groups was
the retroperitoneum  peritonealized. Twelve months after sur-
gery, the incidence of symptomatic lymphocele amounted to
0.9% in the arm without catheter drainage and 5.9% in the
arm with catheter drainage, the figures almost reaching staristi-
cal significance in supporting the hypothesis that retroperito-
neal drainage actually increases the incidence of lymphocele
formation [23]. Benedetti-Panici et 2/ [11] hypothesized that the
drain acts as a foreign body irritating peritoneum and decreases
resorption capacity of peritoneum.

Omentoplasty

The omentum conrains physiologically perforated capillaries
whose structure allows the transport of fluid and large mole-
cules [35]. It was suggested that the omentum placed into the
retroperitoneum might reduce the risk of lymphocele and lym-
phatic ascites (83637 The surgical technique is based on creat-
ing a flap of the omentum, which is supplied by arterial blood
from the right or left gastroepiploic artery. The flap is trans-
ferred into the retroperitoneal space after lymphadenectomy.
The technique was described for the first dme by Logmans in
1999 in his pilot study on 22 women treated for cervical can-
cer stage I-IIA [8]. In 10 of the patients omentoplasty was per-
formed and none of them developed lymphocele following
surgery. In 2003, Fujiwara er 4/ used the same technique to
assess a group of 64 patients with cervical or endometrial can-
cer. The incidence of symptomatic lymphocele was 4.7% [36.
However, there was no control group in the study.

Although the method may not be suitable for every patent
bearing in mind the specific anatomical situation as well as
oncological safety — certain tumors require omentectomy — the
method if verified in a controlled study may be promising in
lymphocele prevention for selected patents.

New technologies: Ultracision, LigaClip

New sources of energy are being introduced into clinical prac-
tice in performing systematic pelvic and para-aortic lymphade-
nectomy in gynecological malignancies. A number of studies
focusing on the instruments listed in literature have primarily
assessed their lymphatic complications. A recent study by
Rohaizak er @l in 2013 evaluates the use of Ultracision versus
clectrocoagulation on the lymphorrhea immediately after axil-
lary dissection in breast cancer. Axillary drainage in the group
using Ultracision could be discontinued as carly as on day
3 after surgery, whereas in the group treated by clectrocoagula-
3. In 2010,
Gallotta et @l described the use of LigaClip in a prospective
randomized trial versus bipolar coagulation in 30 patients who
had undergone laparoscopic pelvic lymphadenectomy. The inci-
dence of postoperative lymphocele was found to be 10-times
lower in the LigaClip group (1/15) than in the bipolar coagula-
tion group (9/15). LigaClip can close lymphatic vessels selec-

tion drainage was nceded until day 6

tively, thus preventing lymphorrhea in the postwoperative
period [39].

Biological glues

In 2002, Scholz er al described the use of fibrin glue in
93 patients following pelvic lymphadenectomy for gynecologi-
cal malignancy. Lymphoceles occurred in 43% of cases. The
authors came to the conclusion that fibrin glue has no effect in
the prevention of lymphocele [30].

Postoperative administration of octreotide

Octreotide is a synthetic octapeptide analog of natural somatos-
tatin with similar pharmacological effects as the natural sub-
stance but a much longer lasting effect. Tt suppresses the
secretion of growth hormone and the peptides of the gastro—
entero—pancreatic endocrine system. The primary indication for
its use is acromegaly. The compound is used also to prevent
primary complications of pancreatic surgery, and to reduce
bleeding from esophageal varices in patients with liver cirrhosis.
Te is administered to relieve the symptoms of gastro—entero—
pancreatic tumors. The effect of octreotide on lymphorrhea or
on the incidence of lymphocele in gynecological cancer patients
has only been assessed in case studies. Octreotide has shown
promising resules in reducing lymphorrhea in other kinds of
malignant tumors. Two prospective randomized studies on
patients with breast cancer after axillary dissection have demon-
strated that octreotide administered in the dose of 0.3 mg/day
for the first 5 days after surgery significantly reduced the
amount and duration of axillary lymphorrhea [4041). In a study
on 89 men after radical prostatectomy and lymphadenectomy
with lymphorrhea greater than 200 ml/day, 0.1 mg octreotide
was administered three-times daily from day 3 after surgery
until day 2 after draining catheter removal [42], Octreotide sig-
nificantly shortened the duration of postoperative drainage
(8.9 vs 12.1 days) as well as the duration of hospital stay
(9.9 vs 14.9 days). When administering octreotide no systemic
side effects were observed.
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Treatment

Most lyHlPhOCElES are aﬁylnp[ﬂnlﬂ[ic Hnd are Or\ly diﬂgnOSEd
accidentally. The incidence of symptomatic lymphoceles in lit-
erature ranges between 5 and 18% [1315-17. A symptomatic
lymphOCele may COInFI['ESS ﬂdjaceﬂt strucrures, Fﬂ[ exan]ple, ure-
ter, the urinary bladder, rectum or the iliac vein. It may cause
pain, hydronephrosis, urinary urgency or venous thrombosis.
The most serious complication of lymphocele is infection.

If a lymphocele becomes symptomatic, it must be treated.
Pelvic lymphoceles may be treated conservatively (in case of
i[]ﬂaﬂllnatiﬂﬂ) or Surgically, hy lapﬂl’ﬂscﬂpy or lap:{rotnnly as
well as using the methods of intervention radiology, when a
catheter is inserted into the cyst under ultrasound or CT guid-
injecting therapeutic or sclerosing agent into the
lymphocele [43-451.

ance

Surgical management: laparotomy

OPEH Sll['gﬂry hC{S long heen COHSidErEd to he thﬂ gf)ld S[leldﬂ[d
iIl TllC mﬂllﬂg[fﬂlcllt Of Symptomatic lylnpll()ccl(f& LﬂPﬂfOtUmy
is used to explore the abdominal cavity and to marsupialize the
lynlpllOCelﬁ. -l‘he lYanllOCflE \«Vﬂll iS cut Wide Opell [llU.S HHO\«V'
ing the lymph to drain into the abdominal cavity where it is
spontancously absorbed by the peritoneum. This approach
makes valid histological verification of the mass possible. In
some cases, the procedure has been accompanied by omento-
plasty [146).

Ulldﬂl’ Cel’t{{il] Ci['CUH]S[ﬂHCES, L'lpﬂr()[()lny l'elnﬂiHS [he Ollly
option for treating resistant or recurrent inflamed lymphoceles
or l)’ﬂlph(}(}clcﬁ VVhiCh are not aCCCSSiblC f‘()lv pCfCUTﬂl]CUUS
drainage.

Surgical management: laparoscopy

Most publications cover laparoscopic management of lym-
phocele after renal transplantation [47-49]. The first laparo-
scopic marsupialization of lymphocele was described by
McCullough ¢t 2l in 1991. The most frequently occurring
COmPliCatiﬂn Of thCSC p[‘DCCdLll'CS was UrCthﬂl .lllelf)’ \Vhich
was observed in up to 7% of the cases and required surgical
intervention [so. In a large retrospective study, Lucewicz
et al. noted a significantly lower recurrence rate after laparo-
scopic intervention compared with open surgery or simple
aspiration (8 vs 16 vs 59%) [s1].

Only few studies with a relatively low number of patents
{'Vﬂlllﬂt(fd SllrgCrY as a lnCThUd Uf ChUiCC iH IYJHPhUCClC man-
agement in cancer patients. The largest retrospective study [52]
assessed a group of 102 patients who had undergone lympha-
denectomy for gynecological malignancy. A total of 132
lymphoceles were fenestrated by laparoscopy. Complications
occurred intraoperatively in 9.8%, postoperatively in 5.9%,
with recurrence of lymphocele in 6.9% of cases. Padents
\«VhU h:ld llndCrgUllC pClViC ﬂﬂ[{ pﬂfﬂ—ﬂuftiﬂ lymphﬁdcllCCtUHly
had a significantly higher risk of complications (23,8%),
\«VhCICI{S PﬂtiCH[S ill Wh()nl lymphﬂ({(fﬂccfoﬂly was OHIY
pelvic had complications in as few as 3.6% (p < 0.01). The
mode of surgery (laparotomy vs laparoscopy) made no

difference to the risk of complications related to fenestration
of lymphocele.

Laparoscopic management of symptomatic lymphocele repre-
sents a demanding procedure with a relatively high risk of con-
version to laparotomy. The source of risk lies primarily in the
amount of adhesions in the abdominal cavity following pre-
vious surgery, particularly adhesion induced by the lymphocdc
itself, especially if affected by infection. The choice of surgical
approach must always be tailored to the individual patient
bearing in mind her clinical condition and treatment history as
well as the experience and expertise of the surgeons.

Methods of intervention radiology: simple aspiration
Simple aspiration tends to be used for verification of lympho-
cele and exclusion of the tumor recurrence. The cyst is punc-
tured and its content suctioned using a thin needle under
ultrasound guidance [1,1953-571. A sample of the fluid can be
sent for cytology examination to rule out recurrence of the pri-
mary disease. The procedure, however, has low success rate in
lymphocele therapy, as lymphoceles recur in majority of these
cases (80-90%). Morcover, there is a risk of introducing infec-
tion (25-509%).

Methods of intervention radiology: percutaneous drainage
In 1983, Aronowitz and Kaplan reported the first successful
drainage of a lymphocele using an ultrasound-guided cathe-
ter 143). Conte et al. [15] achieved the success rate of 100% in a
group of cight lymphoceles treated by ultrasound-guided cathe-
ter drainage. Kim ez al reported a success rate of 87% in a
group of 23 lymphoceles treated by ultrasound-guided catheter
drainage [44]. Post—pmcedura] comphca[ions occurred in 4 cases
out of 23, including 1 secondary infection of the lymphocele,
1 displacement of the catheter and 2 skin infections at the site
of the catheter insertion. The average duration of catheter
drainage was 22 days. Further studies on the subject have
quoted a success rate of 79-82% [1958].

Methods of intervention radiology: percutaneous drainage
with sclerotherapy

The technique was described by Teruel ez @/ in 1983 [4s.
A symptomatic lymphocele following renal transplantation
was treated using betadine sclerotherapy. Different agents have
been used for sclerotherapy: betadine, ethanol, ampicilin,
tetracycline, doxycycline, bleomycin, fibrin glue, talc and
others [194658-61]. Ethanol and betadine are the two most fre-
quently used sclerotization agents. The main reason for the use
of sclerotization agents is a better outcome compared with sim-
ple drainage with percutancous catheter. It is hypothesized that
sclerotization triggers a chemical reaction which then obliterates
the lymph vessel preventing further lymph leakage. The success
rate ranges between 88 and 97% with a recurrence rate of
3-7% [61-64). The average duration of catheterization of a lym-
phocele is 19-36 days. Beradine is an affordable and easily
available substance with a success rate of sclerotization of 60—
89%. The recurrence rate fullowing one session is 11-38%,
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and after repeated administration outcomes are similar to those
for ethanol, 88-100% [4563-67]. Tetracycline and doxycycline
broad-spectrum  antibiotics are used for the management of
recurring pleural effusion as they cause adhesions and fibrosis
after their administration into the pleural cavity. They may also
be used to sclerotize lymphoceles as they inhibit the gelatinase
enzyme causing local inflammation in the lymphocele followed
by secondary obstruction of the lymph vessels. The overall
success rate of antbiotic use for sclerotization amounts to
83-93%. Bleomycin with its excellent sclerotization properties
is reserved exclusively for recurring and resistant lympho-
celes [6869]. A success rate of 75% has been shown for fibrin
glue as sclerotization agent [70.71].

Betadine must not be administered to patients with docu-
mented allergy to iodine. Acute renal failure has been described
as a consequence of betadine intoxication [72]. Literature also
refers to pycloureteral stenosis following the sclerotization with
betadine [67], as well as a case of fistula between the lymphocele
and the bladder which occurred after ethanol sclerotherapy (73).
A study by Zuckerman and Yeager reports infectious complica-
tions after sclerotherapy in 9% of cases [63]. The prophylactic
use of antibiotics, however, is generally recommended in renal
transplant patients only, as the incidence of infections following
sclerotherapy is low and does not outweigh the risk of develop-
ing bacterial resistance. Despite of the antiseptic and antibacte-
rial effects of betadine, Rivera er al. reported infection as a
complication following sclerotherapy in 15% of cases. There is
generally no difference between betadine and ethanol with
respect to the incidence of infection [46].

The management of inflammatory lymphocele

Management of infected lymphocele often represents a serious
therapeutic problem. Conservative treatment, that is, the
administration of broad-spectrum antibiotics may be sufficient
in some cases and it may help to avoid surgical intervention.
The inflamed lymphocele is rather difficult for the antibiotic to
penetrate as there are no blood vessels in its thick wall and the
fibrin mesh creates an environment where infectious agents
proliferate easily. Percutancous drainage is preferred to surgical
(laparoscopic or laparotomic) drainage in order to prevent the
spread of infection in the abdominal cavity. Kurata et al.
treated 10 infected lymphoceles following percutaneous cathe-
terization with a success rate of 90% [74]. If the clinical signs of
inflammation persist or increase in intensity they may warrant
open rather than laparoscopic management. This type of inter-
vention represents always demanding procedure. The aim of
surgery is to fenestrate lymphocele, to evacuate debris, remove
as much of lymphocele wall as possible and drain the bed of
lymphocele. Due to inflammatory irritation, multiple adhesions
mostly in lymphocele surroundings are common finding and
open approach represents safer way with lower risk of lympho-
cele recurrence and complications. The causative agent of infec-
tion is usually the skin flora. The culture of lymphocele
content may be negative, though, as the bacterial colonies are
primarily present in the walls of the lymphocele.

Expert commentary

Over the past years, we have seen a tendency toward reducing
the radicality of surgery in oncological gynecology with the aim
to reduce morbidity. At the same time, surgery must be of suf-
ficient radicality to achieve oncological safety. Surgical treat-
ment should therefore be always tailored to the particular
disease in particular patient.

There is an apparent effort to standardize individual surgical
procedures, including lymphadenectomy, both with respect to
its extent and technique. A lot of attention is paid to identify
both the risk and protective factors for the formation of lym-
phocele as a frequent source of postoperative morbidity related
to lymphadenectomy for gynecological cancer. Surgical recom-
mendations require that the peritoncum should be left open
above the lymphadenectomy sites [1830-32]. The 2007 EORTC-
GCG study conclusions indicate that rather than reducing the
formation of lymphocele catheter drainage may actually increase
the risk as it causes local irritation. No study to date has shown
that postoperative prophylactic drainage reduces the risk of lym-
phocele formation. Drainage during surgery should only be per-
formed to check for the presence of postoperative bleeding in
the abdominal cavity [23). Omentoplasty represents a promising
surgical method to prevent lymphocele in certain indica-
tions [1836]. In ovarian cancer patients, however, the omentum
cannot be preserved as its removal/dissection is an integral part
of standard staging surgery. Also, the anatomical conditions may
not always make it possible to preserve the omentum. This con-
stitutes a further limitation of the technique which still requires
verification using a controlled prospective study on a single type
of cancer. From a pharmacology point of view, octreotide seems
rather promising in reducing the formation of lymphoceles.
Octreotide is a safe and reliable agent capable of reducing lymph
production following systematic pelvic and para-aortic lympha-
denectomy [184142). In order to be able to provide a clear and
unequivocal recommendation on the method, a prospective con-
trolled study on gynecologic cancer patients is needed.

Most lymphoceles are asymptomatic and represent an inci-
dental finding during follow-up after surgery or routing gyne-
cological check-up. The incidence of lymphocele following
surgery for gynecologic cancer ranges between 1 and 58%.
Lymphoceles most often develop in the early postoperative
period (within 6 weeks) after surgery [s,1112]. If asymptomatic,
the presence of lymphocele requires no treatment — only symp-
tomatic lymphoceles should be treated. There are not sufficient
data available on the time needed for a lymphocele to regress
or on the likelihood of developing symptoms. An asympto-
matic lymphocele should therefore be monitored using CT or
US and the patient should be instructed on the need to report
any symptoms, particularly the signs of infection.

Symptomatic lymphoceles occur with the incidence of
5-34.5% of all the lymphoceles [1315-17.75]. There is, however,
a lack of data describing the incidence of symptomatic lympho-
cele according to the total number of surgical procedures and
not as a proportion of asymptomatic lymphoceles, which is the
most relevant clinical information. They may be the cause of
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serious postoperative morbidity and delay in further anticancer
therapy. Lymphoceles may manifest as pain, compression of
adjacent structures (e.g. the ureter with congestion lcading to
hydronephrosis, compression of the bladder with urgency), the
formation of acute lymphoedema or signs of sepsis, as well as a
combination of the above. Keeping the patient’s clinical condi-
tdon in mind, uninfected symptomatic lymphocele may be
managed expectantly, monitoring their size using CT or US.

If serious symptoms or signs of inflammaton develop the
lymphocele must be actively treated. It is always our aim to be
as non-invasive as possible. Percutancous puncture and drainage
under ultrasound or CT guidance is a simple method which
may be combined with the administration of sclerotizing agent,
most frequently ethanol or betadine. The overall success rate of
repeated drainage is 90-100%. Simple aspiration alone has lim-
ited treatment effect. Betadine must not be used in patients
with documented iodine allergy. An increased incidence of
infectious complications of 9-15% has been reported after per-
cutaneous drainage. Our policy is to administer prophylactic
antibiotics before and during the procedure.

A classical surgical method to treat symptomatic lymphocele
is laparotomy with the marsupialization of the lymphocele. The
key disadvantage is the burden of surgery and the time needed
for the patient to recover [1.46).

Laparoscopic marsupialization of the lymphocele has the
advantage of minimally invasive approach (4676]. No consistent
darta are available, however, on the success rate or the rate of com-
plications in gynecological cancer patients. Multiple adhesions
can be expected in the abdominal cavity as the lymphocele wall is
made of a thick fibrin crust often covered by adjacent structures,
most frequently by the colon. Given such surgery terrain, open
surgery is a method of choice in some cases. Recently, interven-
tion radiology has started to replace surgery as the method of
choice to treat symptomatic lymphocele.

Infected lymphoceles represent the greatest challenge. Simple
administration of broad-spectrum antbiotics is rarely sufficient

Key issues

to treat the infection. Percutancous drainage may be of benefit
as it also prevents the inflaimmation from spreading into the
abdominal cavity. In some cases, however, surgery is/becomes
inevitable. Such a procedure is rather demanding and should
be performed by an experienced surgeon. Our experience has
shown that preoperative insertion of ureteral catheters and
using perioperative US help to exactly locate the lymphocele
and its relation to surrounding structures, particularly to large
blood vessels and ureters.

Five-year view

As for the future, it is important to identify and harmonize the
indications for systematic pelvic and para-aortic lymphadenec-
tomy, to standardize and define the surgical technique which
would reduce the postoperative incidence of lymphocele. Fur-
ther studies are needed to verify the pharmacological efficacy of
octreotide in reducing lymphorrhea after lymphadenectomy in
gynecological malignancies.

In last few years, there have been developed new technologies
as surgical patches. Nowadays, they start to be tested for the
prevention of lymphocele. According to results of pilot studies,
collagen patch coated with human coagulation factors seems to
provide a useful additional option in reducing drainage volume
and preventing lymphocele development after systematic lym-
phadenectomy [77.78]. However, these studies were done on lim-
ited number of patients and multicentric validation is needed.
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Lymphoceles occur in 1-58% of patients (usually one-third) after pelvic and/or para-aortic lymphadenectomy for gynecological malignancy.

There is no need for systematic search to diagnose lymphocele in asymptomatic patient. In patient with symptoms of lower abdomen
pain, compression of pelvic structures, acute lymphoedema of lower limb, deep vein thrombosis in pelvis or inflammation, a sympto-
matic lymphocyst should be consider as a source of these symptoms.

Keeping the peritoneum open above the lymphadenectomy site represents the gold standard of preventing the development of lympho-
celes. Prophylactic post-surgery drainage does not reduce lymph production.

The technique of leaving the vaginal stump open, omentoplasty, new technologies as well as postoperative administration of octreotide
represent promising methods of preventing the formation of lymphoceles. Further research is needed, however, particularly prospective

controlled studies covering larger groups of patients with gynecological cancers.
Most lymphoceles are asymptomatic, only 5-10% cause pain, compression of adjacent structures, acute lymphoedema or infection.
Lymphocele should be treated only if symptomatic.

Ultrasound- or computed tomography guided percutaneous drainage, possibly accompanied by sclerotization represents a valid
treatment option.

If mini-invasive therapy fails, surgery is required. Such procedures are technically very demanding, but may be facilitated by the use of
peri-operative ultrasound and by ureteral catheterization.

doi: 10.1586/14737140.2014.866043

Expert Rev. Anticancer Ther.

HTE LIN K

72



Lymphocele: prevalence & management in gynecological malignancies

References

10

Braun WE, B;mowsky LH, Straffon RA
er al. Lymphocysts associated with renal
transplantation. Report of 15 cases and
review of the literature. Am. J. Med. 57(5),
714-729 (1974).

Glass LL, Cockett AT. Lymphoceles:
diagnosis and management in urologic
patients. Urology 51(5A Suppl), 135-140
(1998).

Dodd GD, Rutledge F, Wallace S.
Postoperative pelvic lymphocysts. Am. /.
Roentgenol. Radium. Ther. Nucl, Med.
108(2), 312-323 (1970).

Jensen SR, Vm:geli DR, Mcdermotr JC,
Crummy AB, Turnipseed WD. Lymphatic
disruption following abdominal
aortic-surgery. Cardiovase. Intervent. Radiol.
9(4), 199-201 (1986).

Levi ADO. Treatment of a retroperitoneal
lymphocele after lumbar fusion surgery with
intralesional povidone iodine: technical case
report. Neurosurgery 45(3), 658-660 (1999).
Mori N. Clinical and experimental studies
on the so-called lymphocyst which develops
after radical hysterectomy in cancer of the
uterine cervix. /. Jpn Obster. Gynecol. Soc.
2(2), 178-203 (1955).

Ferguson JH, Maclure JG. Lymphocele
following lymphadenectomy. An. [ Obster.
Gynecol. 82(4), 783-8& (1961).

Logmans A, Kruyt RH, De Bruin HG,
Cox PH, Pillay M, Trimbos JB.
Lymphedema and lymphocysts following
lymphadenectomy may be prevented by
omentoplasty: a pilot study. Gynecol. Oncol.

75(3), 323-327 (1999).
Gray MJ, Plend AA, Taylor HC Jr. The

lymphocyst: a complication of pelvic lymph
node dissections. Am. J. Obster. Gynecol.
75(5), 1059-1062 (1958).

Mann W], Vogel F, Patsner B, Chalas E.
Management of lymphocysts after radical
gynecologic surgery. Gynecol. Oncol. 33(2),
248-250 (1989).

Benedetd-Panici P, Maneschi F, Cutillo G
et al. A randomized study comparing
retroperitoneal drainage with no drainage
after lymphadenectomy in gynecologic
malignancies. Gysecol, Oncol. 63(3),
478-482 (1997).

Tam KF, Lam KW, Chan KK, Ngan HY.
Natural history of pelvic lymphocysts as
obscrved by ultrasonography after bilateral
pelvic lymphadenectomy. Ultrasonnd Obstet.
Gynecol. 32(1), 87-90 (2008).

Kim HY, Kim JW, Kim SH, Kim YT,
Kim JH. An analysis of the risk factors and

16

19

20

22

24

management of lymphocele after pelvic
lymphadenectomy in patients with
gynecologic malignancies. Cancer Res. Treat.
36(6), 377-383 (2004).

Achouri A, Huchon C, Bats AS, Bensaid C,
Nos C, Lecuru F. Complications of
lymphadenectomy for gynecologic cancer.

Eur. . Surg. Oncol. 39(1), 81-86 (2013).

Conte M, Panici PB, Guariglia L,

Scambia G, Greggl S, Mancuso S. Pelvic
lymphocele following radical para-aortic and
pelvic lymphadenectomy for cervical
carcinoma: incidence rate and percutaneous
management. Obstet. Gynecol. 76(2),
268-271 (1990).

Petru E, Tamussino K, Lahousen M,
Winter R, Pickel H, Haas ]. Pelvic and
paraaortic lymphocysts after radical surgery
because of cervical and ovarian cancer. Am.
/. Obstet. Gynecol. 161(4), 937-941 (1989).

Benedet J1, Turko M, Boyes DA,
Nickerson KG, Bienkowska BT. Radical
hysterectomy in the treatment of cervical
cancer. Am. J. Obster. Gynecol. 137(2),
254-262 (1980).

Achouri A, Huchon C, Bats AS, Bensaid C,
Nos C, Lecuru F. Postoperative lymphocysts
after lymphadenectomy for gynaccological
malignancies: preventive techniques and
prospects. Eur. J. Obstet. Gynecol. Reprod.
Riol, 161(2), 1252129 (2012).

Vansonnenberg E, Wittich GR, Casola G
et al. Lymphoceles: imaging characteristics
and percutancous management. Rediology

161(3), 593-596 (1986).

Spring DB, Schroeder D, Babu S, Agee R,
Gooding GA. Ultrasonic evaluation of
lymphocele formation after staging
lymphadenectomy for prostatic carcinoma,
Radiolagy 141(2), 479-483 (1981).

Terada KY, Roberts JA. Lymphoceles
following second-look laparotomy for
ovarian cancer. Gynecel. Oneol. 29(3),
382-384 (1988).

Yamamoto R, Saitoh T, Kusaka T ez al.
Prevention of lymphaocyst formation
following systematic lymphadenectomy. fpn
[ Clin. Oneol. 30(9), 397-400 (2000).
Franchi M, Trimbos JB, Zanaboni F er af.
Randomised trial of drains versus no drains
following radical hysterectomy and pelvic
lymph node dissection: a European
Organisation for Research and Treaument of
Cancer-Gynaecological Cancer Group
(EORTC-GCQG) study in 234 patients. Eur.
J. Cancer 43(8), 1265-1268 (2007).
Catalona W], Kadmon [, Crane DB.
Effect of mini-dose heparin on lymphocele
formation following extraperitoneal pelvic

lymphadenectomy. /. Urol. 123(6), 890892
(1980).

Tomic R, Granfors T, Sjodin JG, Ohberg L.
Lymph leakage after staging pelvic
lymphadenectomy for prostatic carcinoma
with and without heparin prophylaxis. Seand.

J. Urol. Nephrol. 28(3), 273-275 (1994).

Kropfl D, Krause R, Hartung R, Pfeiffer R,
Behrende H. Subcutancous heparin injection
in the upper arm as a method of avoiding
lymphoceles after lymphadenectomies in the
lower part of the body. Urel Int. 42(6),
416-423 (1987).

Sieber PR, Rommel FM, Agusta VE et al.
Is heparin contraindicated in pelvic
lymphadenectomy and radical
prostatectomy? /. Urol. 158(3 Pu. 1),
869-871 (1997).

Ghezzi F, Uccella S, Cromi A er al.
Lymphoceles, lymphorrhea, and
lymphedema after laparoscopic and open
endometrial cancer staging. Ann. Surg.

Oneol. 19(1), 259-267 (2012).

Querleu D, Leblanc E, Carton G,
Nardued F, Ferron G, Martel P. Audit of
preoperative and early complications of
laparoscopic lymph node dissection in

1000 gynecologic cancer patients. Awr. /.
Obster. Gynecol. 195(5), 1287-1292 (2006).
Scholz. HS, Petru E, Benedicic C, Haas ],
Tamussino K, Winter R. Fibrin application
for preventing lymphocysts after
retroperitoneal lymphadenectomy in patients
with gynecologic malignancies. Gynecal.

Oneol. 84(1), 43—46 (2002).

Suzuki M, Ohwada M, Sato 1. Pelvic
lymphocysts following retroperitoneal
lymphadenectomy: retroperitoneal partial
“no-closure” for ovarian and endometrial
cancers. J. Surg. Oncol. 68(3), 149-152

(1998).

Benedertti-Panici P, Maneschi F, Cutllo G.
Pelvic and aortic lymphadencctomy. Surg.
Clin. North Am. 81(4), 841-858 (2001).
Franchi M, Ghezzi F, Zanaboni F,
Scarabelli C, Beretta P, Donadello N.
Nonclosure of peritoneum at radical
abdominal hysterectomy and pelvic node
dissection: a randomized study. Obstet.
Gynecol. 9004 PL 1), 622-627 (1997).
Thome Saint Paul M, Bremond A,

Rochet Y. [Absence of peritonization after
pelvic cancer surgery. Results in 157 cases].
J. Gynecol. Obster. Biol. Reprod. (Paris)
20(7), 957-960 (1991).

Shimotsuma M, Hagiwara A, Takahashi T,

Kawata M, Shields JW. Surface structure
and cell zonation in human omental milky

spots. Lymphology 23(4), 207-208 (1990).

informahealthcare.com

73

doi: 10.1586/14737140.2014.866043

RIGHTS LI N KG



Weinberger, Cibula & Zikan

36 Fujiwara K, Kigawa ], Hasegawa K et al.
Effect of simple omentoplasty and
omentopexy in the prevention of
complications after pelvic
lymphadenectomy. Tne. J. Gynecol. Cancer
13(1), 61-66 (2003).

37 Benoit L, Boichot C, Cheynel N er af.
Prcvcnting ]ynlpl‘l(‘derﬂ;{ and molbidity \’V;th
an omentum flap after ilioinguinal lymph
node dissection. Ann. Surg. Oncol. 12(10),
793-799 (2005).

38 Rohaizak M, Khan FJ, Jasmin ]S,

Mohd Latar NH, Abdullah SS. Ultracision
versus electrocautery in performing modified
radical mastectomy and axillary lymph node
disscction for breast cancer: a prospective
randomized control trial. Med. J. Malaysia
68(3), 204-207 (2013).

39 Gallorta V, Fanfani F, Rossitto C er al.
A randomized study comparing the use of
the Ligaclip with bipolar energy to prevent
lymphocele during laparoscopic pelvic
lymphadenectomy for gynecologic cancer.
Am. J. Obstet. Gynecol. 203(5), 483 e481—
e486 (2010).

40 Carcoforo P, Soliani G, Maestroni U er al.
Octreotide in the treatment of lymphorrhea
after axillary node dissection: a prospective
randomized controlled trial. /. Ans. Coll.
Surg. 196(3), 365-369 (2003).

41 Mahmoud SA, Abdel-Elah K, Eldesoly AH,
El-Awady SI. Octreotide can control
lymphﬂn'heﬂ a‘ﬁ’.ﬁ'l' ﬂxi”ﬂry nL‘(1t’ dil\ﬁcctiu" iTI
mastectomy operations. Breast /. 13(1),
108-109 (2007).

42 Kim WT, Ham WS, Koo KC, Choi YD.
Efficacy of octreotide for management of
lymphorrhea after pelvic lymph node
dissection in radical prostatectomy. Urology
76(2), 398-401 (2010).

43 Aronowitz J, Kaplan AL, The management
of a pelvic lymphocele by the use of a
percutancous indwelling catheter inserted
with ultrasound guidance. Gynecol. Oncol.
16(2), 292-295 (1983).

44 Kim JK, Jeong YY, Kim YH, Kim YC,
Kang HK, Choi HS. Pmmperqrive psl\lic
lymphocele: trearment with simple
percutancous catheter drainage. Radiology
212(2), 390-394 (1999).

45 Teruel JL, Escobar EM, Quereda C,
Mayayo T, Ortuno J. A simple and safe
method for management of lymphocele after
renal transplantation. /. Urof. 130(6),
1058-1059 (1983).

46 Karcaaltincaba M, Akhan O. Radiologic
imaging and percutancous treatment of
pelvic lymphocele. Eur. [. Radiol. 55(3),
340-354 (2005).

48

49

53

o
b

55

56

58

Dochn C, Fornara P, Fricke L, Jocham D.
Taparoscopic fenestration of posttransplant
Iymphoceles. Surg. Endose. 16(4), 690-695 60
(2002).

Iwan-Zietek 1, Zietek 7, Sulikowski 1" er a/.
Minimally invasive methods for the

treatment of lymphocele after kidney o1
transplantation. Transplant. Proc. 41(8),
3073-3076 (2009).

Gill IS, Hodge EE, Munch LC,

Goldfarb DA, Novick AC, Lucas BA.
Transperitoneal marsupialization of o
lymphoceles: a comparison of laparoscopic
and open techniques. J. Urol. 153(3 Pt 1),
706-711 (1995).

Melvin WS, Bumgardner GIL., Davies FA,
Elkhammas EA, Henry ML, Ferguson RM.
The laparoscopic management of
post-transplant lymphocele. A critical
review. Surg. Endosc. 11(3), 245-248
(1997).

Lucewicz A, Wong G, Lam VW ¢ al
Management of primary symptomatic
Iymphocele after kidney transplantation:

a systematic review. Iransplantation 92(6),

663-673 (2011).

Radosa MP, Dicbolder H, Camara O,
Mothes A, Anschuetz ], Runnebaum TB.
TAHP&T(]SC(]P]‘E I)/mph[)lxlc Fﬁncﬂtrﬂti{)n in

65

gynaecological cancer partients after
retroperitoneal lymph node dissection as a
first-line treatment option. BfOG 120(5),
628-636 (2013).

Meyers AM, Levine E, Myburgh JA,
Goudie T. Diagnosis and management of

66

Iymphoceles after renal transplantation.
Uprology 10(5), 497-502 (1977).

Atray NK, Moore F, Zaman F e al.
Post-transplant lymphocele: a single centre
experience. Clin. Transplant. 18 (Suppl. 12),
46-49 (2004).

Kay R, Fuchs E, Barry JM. Management of
postoperative pelvie lymphoceles. Urology
15(4), 345-347 (1980).

Lucas BA, Gill IS, Munch LC.
Tntraperitoneal drainage of recurrent

69

Iymphoceles using an internalized Tenckhoff

catheter. /. Urol 151(4), 970-972 (1994).

Jensen SR, Voegeli DR, Mcdermote JC,
Crummy AB. Percutaneous management of
lymphatic fluid collections. Cardiovase.
Intervent, Radiol. 9(4), 202-204 (1986).
White M, Mueller PR, Ferrucci JT Jr.

et al. Percutancous drainage of postoperative
abdominal and pelvic lymphoceles. A/R Am.
. Roensgenol. 145(5), 1065-1069 (1985).
Cohan RH, Saced M, Sussman SK ¢ al. 7
Percutaneous drainage of pelvic lymphatic
fluid collections in the renal transplant

patient. nvest. Radiol. 22(11), 864-867
(1987).

Pope AJ, Ormiston MC, Bognd DG.
Sclerotherapy in the treatment of recurrent
lymphocele. Postgrad. Med. | 58(683),
573574 (1982).

Akhan O, Cekirge S, Ozmen M, Besim A.
Percutaneous transcatheter ethanol
sclerotherapy of postoperative pelvic
lymphoceles. Cardiovasc, Tntervent. Radiol.
15(4), 224-227 (1992).

Sawhney R, D’agostino HB, Zinck S et al.
Treatment of postoperative lymphoceles
with percutaneous drainage and alcohol
sclerotherapy. /. Vasc. Interv. Radiol. 7(2),
241-245 (1996).

Zuckerman DA, Yeager TD. Percutaneous
(‘.'[ha ]101 &lel'l’)fhﬂrﬂp‘\' (‘F P()ST(IPCT.’“’iVE
lymphoceles. A/R Am. J. Roentgenol. 169(2),
433437 (1997).

Kuzuhara K, Nishimori S, Kurooka Y et al.
Conservative treatment of lymphocele after
renal transplantation, using 95% ethanol
instillation. Tmn_rplanL Proc. 26(4),
1988-1990 (1994).

Gilliland JD, Spies JB, Brown SB,

Yrizarry JM, Greenwood LH. Lymphoceles:
percutaneous treatment with
povidone-iodine sclerosis. Raciology 171(1),
227-229 (1989).

Montalvo BM, Yrizarry JM, Casillas V]

et al. Percutaneous sclerotherapy of
lymphoceles related to renal transplantation,

J. Vasc. Interv. Radiof, 7(1), 117-123

(1996).

Rivera M, Marcen R, Burgos ] er al.
Treatment of posttransplant lymphocele
with povidone-iodine sclerosis: long-term
follow-up. Nephron 74(2), 324-327 (1996).
Kerlan RK ]r, Lal!ergﬁ JM‘ Gordon RL,
Ring EJ. Bleomycin sclerosis of pelvic
lymphoceles. /. Vase. Lnterv. Radiol. 8(3),
885-887 (1997).

Khorram O, Stern JL. Bleomycin
sclerotherapy of an intractable inguinal
1ymph0cysr. Gynemi Oneol. 50(2), 244-246
(1993).

Langle F, Schurawirzki H, Muhlbacher F

et al. Treatment of lymphoceles following
renal transplantation. Transplant. Proc.
22(4), 1420-1422 (1990).

Chin A, Ragavsndra N, Hilborne L,
Gritsch HA. Fibrin sealant sclerotherapy for
teatment of lymphoceles following renal
transplantation. J. Urel. 170(2 Pt. 1),
380-383 (2003).

Manfro RC, Comerlato L, Berdichevski RH

et al. Nephrotoxic acute renal failure in a

doi: 10.1586/14737140.2014.866043

74

Epert Rev, Awticancer Ther

RIGHTS LI N Hiy




Lymphocele:

prevalence & management in gynecological malignancies

73

74

renal transplant patient with recurrent 75
lymphocele treated with povidone-iodine
irrigation. Am. J. Kidney Dis. 40(3),

655-657 (2002).

Oh §J, Kim SH, Kim HH.

Vesicolymphocele fistula following

sclerotherapy for lymphocele. J. Urol. 76
172(6 Pr. 1), 2266 (2004).

Kurata H, Aoki Y, Tanaka K. Simple

one-step catheter placement for the

treatment of infected lymphocele. Fur, /.

Obster. Gynecol. Reprod. Biol. 106(1), 69-71 77
(2003).

Benedetti-Panici P, Maneschi F,

Scambia G, Greggi S, Mancuso S.
Anatomic abnormalities of the
retroperitoneum encountered during aortic
and pelvic lymphadenectomy, Am. J. Obster.
Gynecol. 170(1 P 1), 111-116 (1994). 78
MLCLLHUUgh CS, Soper NJ, Cl:{ym:{n RV,
So S8, Jendrisak MD, Hanto DW.
Laparoscopic drainage of a posttransplant
lymphocele. Transplantation 51(3), 725727
(1991).

Simonato A, Varca V, Esposito M,
Venzano F, Carmignani G. The use of a
surgical patch in the prevention of

lymphoceles after extraperitoneal

pelvic lymphadenectomy for prostate
cancer: a randomized prospective pilot
study. /. Ural. 182(5), 2285-2290

(2009).

Tinelli A, Mynbaev OA, Tsin DA,

Giorda G, Malvasi A, Guido M, Nezhat FR.
Lymphocele prevention after pelvic
laparoscopic lymphadenectomy by a
collagen patch coated with human
coagulation factors: a matched case-control
study. fne. [ Gynecol. Cancer 23(5),
956-963 (2013).

informahealthcare.com

75

doi: 10.1586/14737140.2014.866043
RIGH

TS LI N KO



4.2. Faktory ovliviiujici incidenci asymptomatickych a symptomatickych
lymfocyst po systematické panevni a/nebo paraaortalni
lymfadenektomii

Tvorba lymfocyst, lymfedému a lymfatického ascitu pooperacné je v pfi¢inné souvislosti s
poranénim lymfatickych cév pii systematické lymfadenektomii. Z literatury je patrnd snaha o
[31]. Chirurgicky pftistup (laparotomie vs. laparoskopie), pocet ziskanych lymfatickych uzlin,
postizeni lymfatickych uzlin tumorem, histologicky typ tumoru, BMI, ptedoperacni nebo
adjuvantni radioterapie a chemoterapie jsou faktory diskutované jako potencialné rizikové pro
vznik pooperacni lymfocysty, lymfedému a lymfatického ascitu [31]. Cilem studie, na které se
autor podilel, bylo analyzovat vyskyt symptomatickych a asymptomatickych lymfocyst,
vyhodnotit rizikové a protektivni faktory jejich vzniku na nejvétsim dosud publikovaném souboru
pacientek, které byly prospektivné sledovany po provedené panevni a/nebo paraaortalni
lymfadenektomii pro gynekologickou malignitu.

V celé skupiné 800 zafazenych pacientek, které podstoupily pénevni a/nebo paraaortalni
lymfadenektomii a mély alesponn jednu dispenzariza¢ni navstévu po operaci, byla lymfocysta
detekovdna u 161 z nich (20,1 %). Symptomatickd lymfocysta byla vzacna a vyskytovala se
v souboru u 5,8 % vSech pacientek. Lymfocysty se nachazely dominantné¢ v levém péanevnim
retroperitoneu (63,2 %), symptomatické lymfocysty se vyvinuly obecné diive nez
asymptomatické (3,7 vs. 5,0 mésicl). Vyssi vyskyt lymfocyst byl zaznamenédn u pacientek
operovanych pro karcinom ovaria, u kterych bylo odstranéno v priméru vét§i mnozstvi uzlin nez
u jinych gynekologickych malignit. Dal§im rizikovym faktorem byla radikalni hysterektomie
s extenzivni parametrektomii u pacientek s karcinomem délozniho hrdla. Ostatni faktory jsou

podrobné rozepsany a komplexné¢ probrany v publikované studii ,,A prospective study
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examining the incidence of asymptomatic and symptomatic lymphoceles following
lymphadenectomy in  patients with gynecological cancer (2015) Gynecologic
Oncology, 137 (2), pp. 291-298”.

Vysledky studie jsou velmi diilezité 1 z pohledu plné informovanosti pacientek pred radikalnimi
onkogynekologickymi vykony, nebot’ ukazuji na mozné pooperacni potize, které mohou mit
dlouhodobé nasledky pro pacientku. Diky vétS§imu povédomi o komplexnosti této problematiky
jsme schopni Iépe a rychleji tyto komplikace diagnostikovat a pacientky pfedem pfipravit na

mozné pooperacni obtize, které mohou nastat.

4.3. Incidence a terapie lymfocyst po provedené lymfadenektomii
v Onkogynekologickém centru FN Brno a LF MU

Lymfadenektomie je standardni soucasti onkogynekologickych operaénich vykoni. Karcinomy
vulvy a distalni ¢asti pochvy maji spadové uzliny v tfislech. Karcinom proximalni ¢asti pochvy a
d€lozniho hrdla se S§ifi spadové do panevnich uzlin, a proto standardni soucasti operac¢niho
vykonu je odstranéni uzlin z povodi zevnich 1 vnitinich ilickych cév z obturatorni fossy, z povodi
spolecnych ilickych cév a z presakralni oblasti. U zhoubného nadoru délozniho téla a karcinomu
ovaria, tuby a peritonea je spadova lymfatickd oblast nejen v panvi, ale i v paraaortalni oblasti az
do vySe rendlnich zil. Systematickd lymfadenektomie se tedy provadi z paraaortdlni oblasti,
parakavalni a interaortokavalni. Lymfadenektomii je mozné provést jak oteviené, tak
laparoskopicky. Volba opera¢niho pfistupu je modifikovana dle specifickych charakteristik
konkrétni pacientky a zkuSenosti operacniho tymu.

Autor prezentuje (jako korespondujici autor) vlastni retrospektivni studii, do které bylo zatazeno
111 pacientek, které v letech 2010-2012 podstoupily v ramci opera¢niho vykonu systematickou
panevni ¢i aortopelvickou lymfadenektomii bez uzavieni peritonea nad operovanou oblasti.
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V souboru byla stanovena incidence symptomatickych i asymptomatickych lymfocyst, které byly
diagnostikovany pomoci ultrazvuku. Ve skupiné symptomatickych lymfocyst byl vyhodnocen
zpusob a efektivita jejich terapie. Popsali jsme incidenci lymfocyst pooperacné v zavislosti na
typu nadoru a zhodnotili, zda soucasna paraaortalni lymfadenektomie statisticky zvySuje
incidenci pooperacni lymfocysty oproti samotné panevni lymfadenektomii. V naSem souboru
dosahla celkova incidence lymfocyst 33 %. Klinicky vyznamné byly pfedev§im symptomatické
lymfocysty, které vyzadovaly feSeni. V piedlozené praci byla symptomaticka lymfocysta
detekovana u 13 (12 %) ze 111 pacientek se soucasné provedenou lymfadenektomii. Autor

prezentuje studii v pfiloze 4.3.1.
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4.3.1. Felsingerova, Z., Minai, L., Weinberger, V. Incidence a terapie lymfocyst po

provedené systematické panevni a paraaortalni lymfadenektomii — Vlastni soubor.
(2014) Ceska Gynekologie, 79 (5), pp. 388-392.
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Incidence a terapie lymfocyst
po provedené systematické panevni
a paraaortalni lymfadenektomii -

vlastni soubor

Incidence and therapy of lymphoceles after pelvic
and paraaortic lymph node dissection — ourfile

Felsingerova Z., Minar L., Weinberger V.

Gynekologicko-porodnicka klinika LF MU a FN, Brno, pfednosta prof. MUDr. P. Ventruba, DrSc., MBA

Objective: Analysis of lympheocele’s incidence and
therapy among the patients, who underwent syste-
matic pelvic and paraaortic lymphadenectomy during
the years 2010-2012 in Oncogynecological centre of
Department of Gynecoclogy and Obstetrics in Brno.
Design: Retrospective study.

Setting: Department of Gynecology and Obstetrics,
Masaryk University Hospital Brno

Methods: We retrospectively evaluated the file of 111
patients, who underwent pelvic and/or paraaortic lym-
phadenectomy during the years 2010-2012 in our clinic.
These patients were observed for the incidence of
lymphoceles proved by ultrasonography. We focused
on the incidence of symptomatic lymphoceles from
all detected lymphoceles in the file of patients and
we searched for relation between their presence and
the type of systematic lymphadenectomy (pelvic or
paraaortic) and the type of gynecological tumor and
we report their management.

Results: During the years 2010-2012 we provided 11
lymphadenectomies consisting of: 78 pelvic and 33
pelvic and paraaortic lymphadenectomies in our clinic.
These patients were rewied for retrospective study. We
reported 37 cases of lymphoceles (33.3%) detected by
vaginal or transabdominal ultrasonography. Among all
patients with lymphoceles, we observed 24 asymptoma-
tic patients and 13 patients with clinical features. There
were 11.7% symptomatic lymphoceles from overall count.

Cil studie: Analyza incidence a terapie lymfocyst v sou-
boru pacientek, které podstoupily systematickou panevni
a paraaortalni lymfadenektomii v Onkogynekologickém

CESKA GYNEKOLOGIE 2014, 79,£.5
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Only these symptomatic patients underwent therapy
including simple punction or surgery management
Among all patients with lymphoceles, we reported
the presence of lymfoceles by 19 patients with ovarian
cancer (51.4%), 12 patients with cancer of cervix (32.4%),
4 patients with cancer of uterus (10.8%), one patient
with cancer of salpinx and one patient with cancer of
peritoneum (both 2.7%). We did not register statistically
important dependence of lymphocele s incidence on
the type of lymphadenectomy (pelvic and/or paraacr-
tic) - difference of 4.31%.

Conclusion: Asymptomatic lymphoceles do not repre-
sent such a risk for patients after lymphadenectomy
such as lymphoceles with clinical symptoms, which
need to be followed by therapy. We proved incidence
of lymphoceles 33.3%. There were 11.7% symptomatic
lymphoceles among all patients after systematic lymph-
adenectomy.

In the future, it is necessary to standardize the condi-
tions, used to Indicate systematic lymphadenectomy to
ensure safety of the oncological procedure and at the
same time not to increase postoperative morbidity of
patients. Going forward the topic of lymphocele s pre-
vention and detection of their valid risk and protective
factors requires further prospective studies divided
into single types of gynecological malignant tumors.

pelvic and paraaortic lymphadenectomy,
lymphoceles, incidence

centru Gynekologicko-porodnicke kliniky v Brné v letech
2010-2012.

Typ studie: Retrospektivni studie.

Nazev a sidlo pracovisté: Onkogynekologicke centrum,
Gynekologicko-porodnicka klinika LF MU a FN Brno.



Metodika a soubor: Hodnotime retrospektivné soubor 111
operovanych pacientek, ukterych byla v letech 2010-2012
na nasi Gynekologicko-porodnické klinice provedena
panevni a paraaortalni lymfadenektomie. Zjistujeme
celkovou incidenci lymfocyst, které byly diagnostiko-
vany na zakladé ultrazvukového vysetfeni. Z celkového
poctu lymfocyst patrame po incidenci symptomatickych
lvmfocyst a zjistujeme, zda jejich incidence byla zavisla
na typu provedeni systematicke lymfadenektomie (pa-
nevni a/nebo paraaortalni, na typu gynekologického
tumoru a jakym zplUsobem byly tyto symptomatické
lymfocysty feSeny.

Vysledky: V letech 2010-2012 jsme provedli u 111 onkolo-
gickych pacientek 78 panevnich a 33 panevnich a para-
aortalnich systematickych lymfadenaktomii. V souboru
téchto pacientek jsme retrospektivné patrali po incidenci
lymfocyst. Lymfocysty byly detekovany pooperacné
vaginalnim ¢i transabdominalnim ultrazvukem (UZ) u 37
pacientek (33,3 %). Z celkoveéno poctu 37 detekovanych
lymfocyst bylo 24 lymfocyst klinicky asymptomatickych
a 13 symptomatickych. Incidence symptomatické lymfo-
cysty v nasem souboru je 11,7 %. Prostou punkei pod UZ
kontrolou ¢i chirurgicky jsme fesili pouze symptomaticke
lymfocysty. Z celkoveho poctu 37 lymfocyst jsme je
pooperacné detekovali u 19 pacientek s karcinomem
avaria (51,4 %), u 12 pacientek s karcinomem hrdla délo-

Lymfocysta ¢i lymfokéla je cystickd rezis-
tence vznikajici v retroperitoneu po provedeneé
systematické panevni a/nebo paraaortalni lymf-
adenektomii. Lymfocysta je kolekce lymfy se sil-
nou fibrotickou sténou bez epitelialni vystelky.
Patofyziologickym podkladem jejiho vzniku je
nekompletni lymfostaza s poopera¢nim tnikem
lymfy v tak velkém mnozstvi, Ze neni mozna jeji
Zpétna resorpce peritoneem. V lymfatickych cé-
vach neni dostatek bunék hladké svaloviny, coZ
brani jejich vazokonstrikci a lymfa obsahuje jen
minimalni mnozZstvi trombocytil a koagula¢nich
faktortl, Diky kombinaci téchto faktor se lymfa
hromadi v retroperitonedlnim prostoru a miize
dojit ke zformovani lymfocysty [15]. Vétsina lym-
focyst je asymptomatickych a jsou nahodnym
nalezem pii pooperaéni kontrole (obr. 1, obr, 2).

Incidence lymfocyst po onkogynekologic-
kych vykonech s lymfadenektomii se pohybuje
v Sirokém rozmezi 1-58 % (2, 9]. Median jejich
vyskytu je zhruba 3 az 8 tydnd po operaci, né-
kdy se mohou objevit aZ za jeden rok po operaci.
Symptomatické lymfocysty vykazuji incidenci

hy (32,4 %), u Ctyf pacientek s karcinomem téla délohy
(10,8 %), u jedné pacientky s karcinomem vejcovodu
a u jedné pacientky s karcinomem peritonea (obé 2,7 %).
V nasem souboru jsme nezaznamenali statisticky vyznam-
nou zavislost incidence lymfocysty na typu provedené
(panevni a/nebo paraaortdlni) lymfadenektomie.
Zavér: Asymptomaticke lymfocysty po provedeng lymf-
adenektomii nepredstavuji pro pacientky takove riziko
jako lymfocysty symptomaticke, ktere vyzaduji reseni.
V nasem souboru se pooperacne lymfocysta vyskytla
s incidenci 33,3 %. Na celkovy pocet 111 pacientek, ktere
podstoupily lymfadenektomii, jsme pozorovali 11,7 %
symptomatickych lymfocyst.

Do budoucna je zcela nutné standardizovat podminky, za
kterych je indikavano provedeni systematicke lymfade-
nektomie, abychom zachovali onkologickou bezpeénost
chirurgického vykonu a zéroven dale zbytetné nezvysovali
pooperaéni morbiditu pacientek. Problematika prevence
vzniku lymfocyst a detekee validnich rizikavych a protek-
tivnich faktortl jejich vzniku vyZaduje do budoucna pro-
spektivnistudie, které budou rozdélené dle jednotlivych
typt gynekologickych zhoubnych nadeord.

panevni a paraaortalni lymfadenektomie,
lymfocysty, incidence

Ces. Gynek, 2014, 79, ¢, 5, 5. 388-392

5-34,5 % [6]. Symptomy zavisi na velikosti a tla-
ku okolnich anatomickych struktur, Lymfocysty
mohou nejcastéji zpfisobovat bolest, sekundirné
se infikovat, vést k tvorbé otokil dolnich koncetin,
vzniku hluboké zilni trombézy, utlacovat mocovy
méchyt a zpilsobovat obstrukci ureteri [7, 14].

Do této retrospektivni studie bylo konsekutiv-
né zarazeno celkem 111 pacientek s pooperaénim
nalezem lymfocysty, které v letech 2010-2012 pod-
stoupily v rdmci radikidlniho onkogynekologic-
kého operaéniho vykonu systematickou panevni
¢i aortopelvickou lymfadenektomii bez uzavieni
peritonea nad operovanou oblasti. V souboru zjis-
tujeme incidenci symptomatickych i asympto-
matickych lymfocyst, které byly diagnostikovany
pomoci ultrazvuku. Ve skupiné symptomatickych
lymfocyst sledujeme zptisob a efektivitu jejich te-
rapie. Popisujeme incidenci lymfocyst pooperaéné
v zavislosti na typu gynekologického zhoubného
nadoru a hodnotime, zda prididni paraaortalni
lymfadenektomie statisticky vyznamné zvysuje
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UZ obraz unilokularni ,ground glas“ lymfocysty v oblasti
levé fossa obturatoria

Obr. 1

incidenci pooperac¢ni lymfocysty oproti samostatné
provedené panevni lymfadenektomii. Analyza byla
provadéna na hladiné vyznamnosti 0,05.

V letech 2010-2012 jsme provedli celkem 78 pa-
nevnich a 33 aortopelvickych lymfadenektomii.
V souboru 111 pacientek s provedenou panevni a/
nebo paraaortilni lymfadenektomii jsme diagnos-
tikovali pomoci UZ 37 lymfocyst, coZ odpovida inci-
denci 33,3 %. Ze souboru 37 lymfocyst bylo 24 asym-
ptomatickych a 13 symptomatickych. Incidence
symptomatické lymfocysty je v naSem souboru
11,7 %. Z celkového poctu 37 pacientek byl nejvyssi
pocet lymfocyst pooperacné pozorovan u pacientek
s karcinomem ovaria - celkem 19 (51,4 %), dale
jsme lymfocystu detekovali u 12 pacientek s kar-
cinomem hrdla délohy (32,4 %), u Ctyf pacientek
s karcinomem délohy (10,8 %), u jedné pacientky

Ca cervicis uteri

Ca corporis uteri

Ca ovari

[2D] G72 {13548
FA6 P90
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*PG:0

Obr. 2  UZ obraz unilokularni hypoechogenni lymfocysty s debris

s karcinomem peritonea a jedné pacientky s kar-
cinomem vejcovodu (obé 2,7 %), (graf 1).

Zajimalo nds, jestli incidence lymfocyst je
zavisla na typu provedené systematické lymf-
adenektomie (panevni a/nebo paraaortalni).
U 78 pacientek po provedené samostatné panevni
lymfadenektomii jsme detekovali 25 lymfocyst
(36,36 %), u 33 pacientek s provedenou aortopelvic-
kou lymfadenektomii jsme diagnostikovali 12 lym-
focyst (32,05 %). Podle statistického vyhodnoceni
je tento rozdil 4,31 % signifikantné nevyznamny,
p =0,6657 (tab. 2).

Témeér vSechny lymfocysty byly diagnostikova-
ny do Sesti mésicli po operaci (tab. 1). Jejich detekce
byla bud ndhodné pfi dispenzariza¢ni kontrole,
nebo pfi kontrole z divodl potizi pacientky. V na-
Sem souboru jsme piistoupili k opera¢nimu feseni
jen v pfipadé symptomatické lymfocysty. U celkem
13 symptomatickych pacientek jsme provedli 10
punkci pod UZ kontrolou (77 %), ve dvou piipadech
(15 %) jsme marsupializovali lymfocystu laparo-
skopicky a v jednom pfipadé (8 %) laparotomicky.
Zjistili jsme, Ze u 10 lymfocyst (10 pacientek) fese-
nych jednoduchou punkci, doslo v pritbéhu 4 tyd-
ni v Sesti pfipadech k recidivé. V jednom pfipadé
recidivy byla nutnd laparotomickd marsupializaci
lymfocysty, u ostatnich péti recidiv byl zvolen

Graf 1 Zastoupeni jednotlivych malignit v souboru pacientek
s detekovanou lymfocystou po provedené systematické lymfade-
nektomii
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Tab.1 Doba od operace, kdy byla lymfocysta poprvé detekovana
u vSech pacientek po lymfadenektomii v nasem souboru
N %
2 tydny 6 16,2
6 tydndi 4 10,8
3 mésice 8 217
6 mésicll 16 432
9 mésic 3 81
12 mésicl 6] 0




Tab.2 Rozdéleni lymfocyst podle typu provedené
lymfadenektomie

panevni panevni + celkem P value
paraaortalni
N % N % N
LYMFADENEKTOMIE 78 NS 33 NS m NS
Lymfocysta 25 32,05% 12 36,356% 37 0,6657

Rozdil je 4,31 %, coZ dle Fisher exact test: p=0.6657

konzervativni postup a lymfocysta v priibéhu tii
mésicli vymizela.

V posledni dobé jsou zkoumany jak rizikové,
tak protektivni faktory vzniku lymfocyst. Jako po-
tencidlné rizikovy faktor vzniku lymfocyst je zvazo-
van pocet a pozitivita odstranénych lymfatickych
uzlin s pfedpokladem riistu incidence lymfocyst
s rustem poctu a pozitivity uzlin [11]. Mezi dal$imi
rizikovymi faktory vzniku lymfocyst se zminuji
neoadjuvantni a adjuvantni chemoterapie a radio-
terapie [8]. Nékteré studie zaznamenaly nejvyssi
incidenci lymfocyst po operacich u zhoubnych
nadord hrdla délohy, nizZsi u ovaridlnich nidorti
a nejnizéi u nadord téla délozniho [8]. V nasem
souboru bylo nejvice lymfocyst detekovano u pa-
cientek po operaci pro karcinom ovaria.

Dal$im diskutovanym rizikovym faktorem je
vlivlaparoskopického ¢ilaparotomického operac-
niho pfistupu. V dosud nejvétsim publikovaném
souboru srovnavajicim oba operac¢ni pristupy je
skupiné operované laparoskopicky [5]. Na druhou
stranu v recentni retrospektivni Achouriho praci
nebyl shleddn rozdil v incidenci vzniku lymfocyst
mezi laparoskopickym a laparotomickym pfistu-
pem (z celkového poctu 31 pacientek s lymfocystou
bylo 11 operovano laparoskopicky a 20 laparotomic-
ky; OR 0,61; 95% CI 0,25-1,52). Dale se diskutuje
o vlivu BMI a miniheparinizace na vznik lymfocyst
[1]. Zadny z vySe uvedenych rizikovych faktort ale
nebyl dosud jednoznacné akceptovan a potvrzen
v dosud publikovanych studiich.

Prokazanym protektivnim faktorem je operacni
technika, pfi které je ponechdno oteviené perito-
neum nad operovanou oblasti retroperitonea pfi
onkochirurgickém vykonu. Za dalsi protektivni
faktor se povaZzuje ponechani otevieného posev-
niho pahylu, omentoplastika nebo vyuZziti novych
metod, jako je ultracision a ligaclip. Ligaclip miiZe
uzaviit lymfatické cévy selektivné, a zabranit tak
lymforee v poopera¢nim obdobi. Podle vysledkil
dence lymfocyst ve skupiné pacientek operovanych
pomoci ligaclipu neZ ve skupiné s bipolarni koagu-
laci [4]. Z farmakoterapie je zmifiovana jako slibna

metoda pooperacéni aplikace oktreotidu, Preventivni
drenaz za ucelem sniZeni incidence lymfocyst po
operaci se ukazala jako zcela neti¢inna. Ve studii
z let 1998-2000, ktera zkoumala vliv pooperacni
drendZe na tvorbu lymfocyst, se po 12 mésicich od
operace ukazala incidence symptomatické lymfo-
cysty vrameni bez drénu 0,9 % a v rameni s drénem
5,9 %, coz téméf dosahlo statistické vyznamnosti
pro hypotézu, Ze drendz retroperitonea naopak
zvysuje incidenci tvorby lymfocysty [3].

Zobrazovaci metodou prvni volby v diagnostice
lymfocyst je ultrazvuk. I v nasem souboru jsme
s vyhodou kombinovali vagindlni i abdominalni
piistup pro detailni zhodnoceni retroperitonea.
Lymfocysty nejcastéji obklopuji externi ilické cévy
nebo se nachazeji ve fossa obturatoria, Méné ¢asto
jsou detekovany podélspole¢nychilickych céva vyse
paraaortalné, V UZ obraze ma lymfocysta (obr. 1, 2)
tenkou sténu a tekuty obsah riizné echogenity,
V pfipadé zanétlivé zménéné lymfocysty je patrny
jeji nehomogenni nebo smiSeny obsah a pfizatla-
ceni ultrazvukovou sondou byva bolestiva. Dalsi
metodou zobrazeni lymfocysty je CT vySetfeni nebo
magneticka rezonance malé panve. Diferencialni
diagnostika zahrnuje vylouceni urinomu, sero-
mu, hematomu, abscesu a cystické recidivujici
neoplazie [6].

Lymfocysty bez klinickych symptoma nevyza-
duji 1é¢bu. U symptomatickych lymfocyst jsme
v naSem souboru pfistoupili aktivné k lécbé.
Vzdy se snazime o co nejméné invazivni piistup.
Perkutanni punkee a drenaz pod kontrolou UZ nebo
CT je jednoduchd metoda, kterou 1ze kombinovat
s aplikaci sklerotizujici latky, nejcastdji etanolu
nebo betadine. Pouhd aspirace obsahu lymfocysty
jehlou vykazuje nizkou Gspésnost, recidiva lymfo-
cysty se uvadi v 80-90 %. 1 v nasem souboru jsme
zaznamenali recidivu lymfocysty po prosté punkci
a odsati v Sesti pfipadech z deseti, coZ znamena
recidivu v 60 % piipadil, Klasickym chirurgickym
feSenim je oteviend bfiSni operace s marsupializaci
lymfocysty. Laparoskopicky provedena marsupia-
lizace lymfocysty ma vyhodu miniinvazivniho vy-
konu, ale neni ve vSech pfipadech technicky pro-
veditelna vzhledem k adhezim v dutiné bfisni po
predchozim radikalnim onkochirurgickém vykonu.
Podle velké retrospektivni studie Lucewicze a kol.
byla zaznamenana mnohem mens§i recidiva po
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laparoskopické intervenci v porovnani s otevienou
bIisni operaci nebo jednoduchou aspiraci (8 % vs.
16 % vs, 59 %) [10]. Chirurgickd lé¢ba symptomatické
lymfocysty v posledni dobé ustupuje do pozadi na
ukor metod intervenéni radiologie. V sou¢asnosti se
klade dtiraz na v€asnou prevenci lymfocyst.

Podle poslednich pilotnich studii jsou vyvijeny
nové metody, tzv. chirurgické zatky. Zacina se
zkouset kolagenova zitka pfipravena z koagulac-
nich faktori, kterd se jevi jako uzitetnd doplrikova
metoda redukce pooperaéni lymforey a prevence
tvorby lymfocyst po systematické lymfadenekto-
mii [12, 13].

V nasem souboru dosdhla celkova incidence
lymfocyst 33,3 %, coZ koresponduje s primérnou
incidenci popisovanou v literatufe. Nejvy3si vyskyt
lymfocyst jsme pozorovali pooperacné ve skupiné
pacientek s nadorem vaje¢niku. Rozsifeni syste-
matické panevni lymfadenektomie o paraaortalni
oblast statisticky vyznamné nezvySovalo incidenci
lymfocysty (tab. 2). Asymptomatické lymfocysty
neptedstavuji vétsi zdravotni riziko pro pacientky.
Klinicky vyznamneé jsou predev§im symptomatické
lymfocysty, které vyZadujifeSeni. V pfedloZené praci
jsme pozorovali 11,7 % symptomatickych lymfocyst
na celkovy pocet 111 pacientek, které podstoupily
lymfadenekromii. Do budoucna je nutné standardi-
zovat podminky, za kterych je indikovano provedeni
systematické lymfadenektomie, abychom zacho-
vali onkologickou bezpecnost chirurgického vyko-
nu a zaroven dale zbyte¢né nezvySovali pooperacni
morbiditu pacientek. Problematika prevence vzniku
lymfocyst a detekce validnich rizikovych a protek-
tivinich faktorfl jejich vzniku vyZaduje do budoucna
prospektivni studie rozdélené dle jednotlivych typt
gynekologickych zhoubnych nadort.

Prace vznikla za podpory MZ €R - RVO
(FNBr, 65269705).
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4.4. Moznosti redukce pooperaéni lymforey za ucelem sniZeni incidence
lymfocyst, lymfedému a lymfatického ascitu

Dosud jen malo studii tykajicich se redukce pooperacni lymforey ukézalo piesvéd¢ivé a pozitivni
vysledky a nepanuje obecna shoda, jaké pristupy jsou v této problematice nejefektivnéjsi. Jednim
Z prvnich zkoumanych zplisobii byla pooperacni drenaz. Hypotetickym cilem profylaktické
pooperacni drendze je nejen odvadét krev zranych ploch v dutiné bfiSni, ale 1 odvadét
ptebyte¢nou lymfu za G¢elem prevence vzniku lymfocysty. Metaanalyza z roku 2010 zahrnovala
vétSinu randomizovanych studii pacientek, které podstoupily panevni lymfadenektomii pro
gynekologicky zhoubny nador. Zavedenim drénu na konci operaéniho vykonu se paradoxné
zvysilo riziko vzniku symptomatické lymfocysty [35]. Uvedené prace na zakladeé
lymfoscintigrafického vysetfeni resorpce radiofarmaka uvadeji hypotézu, ze drén umistény na
konci opera¢niho vykonu do retroperitonea puisobi jako cizi téleso a snizuje resorp¢ni schopnost
peritonea [35, 36].

Omentoplastika byla popsana jako dals$i moznéd technika redukujici pooperacni lymforeu.
Operacni zakrok spociva ve vytvofeni laloku omenta, ktery je zasobeny arteridlni krvi z pravé
nebo levé gastroepiploické artérie. Takto vytvofeny a vyZzivovany lalok je umistén do oblasti
retroperitonea po provedené lymfadenektomii. Operacni technika byla popsdna Logmansem
vroce 1999 [37]. Prestoze tento postup nezohlednuje onkologickou bezpecnost (nutnost
omentektomie u neékterych nadorti) nebo konkrétni anatomické podminky a neni tedy vhodny pro
kazdou pacientku, mohl by piedstavovat v piipadé ovéfeni efektu kontrolovanym souborem
slibnou metodu prevence vzniku lymfocyst u vybranych pacientek.

Studie zkoumajici efekt tkanovych lepidel dosud neprokazaly pozitivni vysledky a znovych
nastroji uzivanych v onkogynekologické operativé se jevi jako nejslibnéjsi pouziti ,.ligaclipu®,
kterym dokaze operatér efektivné a selektivné uzavtit jednotlivé lymfatické cévy [38-40].
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Aplikace oktreotidu byla dokumentovana jako dalsi moznost snizeni pooperacni lymforey. Jedna
se o synteticky oktapeptidovy analog somatostatinu s podobnymi farmakologickymi ucinky,
avsak se zna¢né prodlouzenou dobou uc¢inku. Tlumi sekreci rtistového hormonu i peptidii gastro-
entero-pankreatického endokrinniho systému. Primarni indikaci k jeho pouziti je akromegalie.
Mezi jeho dalsi indikace patii prevence komplikaci chirurgickych vykonti na pankreatu, zastava
krvaceni z jicnovych varixti u pacientd s jaterni cirh6zou, zmirnéni symptomatologie u pacientt
s gastro—entero—pankreatickymi nadory. Efekt oktreotidu na snizeni produkce lymforey, resp.
incidenci tvorby lymfocyst, byl hodnocen pouze vramci kazuistik u pacientek po
lymfadenektomii pro gynekologickou malignitu. V literatufe byly publikovany dvé prospektivni
observaéni randomizované studie u pacientek s karcinomem prsu po disekei axily a jedna u muzi
po prostatektomii s disekci panevnich uzlin [41-43]. Uvedené studie ukazaly signifikantni G¢inek
oktreotidu podaného v davce 0,3 mg/den prvnich 5 dni po operaci na snizeni mnozstvi a délky
trvani lymforey. Pfesny mechanizmus plisobeni oktreotidu na redukci lymforey nebyl dosud
objasnén [44].

Efekt oktreotidu na snizeni lymforey, resp. incidenci lymfocyst, lymfedému a lymfatického
ascitu, nebyl dosud v literatuie hodnocen u pacientek po provedené systematické panevni a/nebo
paraaortalni lymfadenektomii pro gynekologickou malignitu. Touto problematikou jsme se
zabyvali v nasi studii publikované v ¢asopisu Ceska gynekologie — viz p¥iloha 4.3.1. Hodnotili
jsme efekt oktreotidu podaného v poopera¢nim obdobi na redukci lymforey a tim sekundarné na
vznik lymfocyst, lymfedému dolnich koncetin a lymfatického ascitu v priabehu jednoho roku po

operaci.
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4.4.1. Weinberger, V., Mina¥, L., Felsinger, M., et al. Vliv poopera¢niho podani oktreotidu
na redukci lymforey a nasledné vzniku lymfocyst, lymfedému a lymfatického ascitu

po lymfadenektomii u gynekologickych malignit. (2017) Ceska Gynekologie, 82 (2),
pp. 92-99.
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Vliv pooperacniho podani oktreotidu
na redukci lymforey a naslednée vzniku
lymfocyst, lymfedému a lymfatického
ascitu po lymfadenektomii

u gynekologickych malignit

Postoperative administration of Octreotide to reduce

lymphorrhea, lymphocele, lymphedema and lymphatic
ascites after lymphadenectomy in gynecological

malignancies

Weinberger V.!, Minarf L., Felsinger M.}, Seidlova D.2, Ovesna P.%, Bednafikova M.*, Jandakova E.5,

Rovny 1.5
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Introduction: Octreotide is a synthetic analogue of
natural somatostatin. Octreotide effect on lymphorrhea
reduction in gynecological malignancies has only been
assessed in case studies.

Methods: In 2014 there was a prospective, randomized,
one-institution study. Patients underwent surgery inclu-
ding pelvic or pelvic and paraaortic lymphadenectomy
for cervical, uterine and ovarian cancer. The informed
consent was signed. Octreotide was evaluated in relation
to diagnosis, surgery (laparoscopy versus laparotomy),
pelvic and/or paraaortic lymphadenectomy, number of
removed lymph nodes and their positivity, necadjuvant
chemotherapy, adjuvant chemotherapy, adjuvant ra-
diotherapy, albumin, BMI, number of days with drains
postoperatively, number of days in hospital, blood loss
during surgery, time of surgery, total number of drains
placed into abdominal cavity. In follow up period, within
1 year after surgery, we searched for lymphocele, lym-
phedema of lower extremities and lymphatic ascites in
relation to lymphorrhea

Results: 44 patients (9 cervical, 19 endometrial and
16 ovarian cancer) were enrolled in two statistically
comparable randomized groups. ,Octreotide group”,
which paradoxically showed lymphorrhea of 4082
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ml on average, (without 1992 ml, p = 0.001), needed
drainage for more days (p = 0.001). The diagnosis
had no influence on lymphorrhea in both groups (p =
0.966). The neoadjuvant chemotherapy was administ-
ered (p =0.026), the more lymph nodes were removed
(p = 0.018), the more days the drainage was In place
(p < 0.001), the bigger the lymphorrhea; no relationship
between lymphorrhea and age (p = 0.631), albumin
level (p=0.584), BMI ( p= 0.966) or number of positive
nodes (p = 0.259), length of surgery (p = 0.206), blood
loss (p = 0.494). Nor lymphedema (p = 0.404), nor
lymphaocele (p = 0.086), correlated with postoperative
lymphorrhea. Lymphatic ascites was associated with
lympharrhea (p = 0.048).

Conclusion: Octreatide did not reduce lymphorrhea
and the incidence of lymphocele, lymphedema of lower
extremities and lymphatic ascites within one year of
follow-up period after surgery.

According to our results, we do not recommend to
administer the octreotide in oncogynecological patients
after pelvic and/or paraaortic lymphadenectomy.

lymphadenectomy, lymphatic ascites, lymphedema,
lymphocele, octreotide



Uvod: Oktreotid je synteticky analog somatostatinu. Vliv
oktreotidu na redukci lymforey byl v onkogynekologii
hodnocen dosud jen kazuisticky.

Typ prace: Plvodni prace s vlastnim souborem paci-
entek.

Nazev a sidlo pracovisté: Gynekologicko-porodnicka
klinika LF MU a Fakultni nemocnice Brno, pfednosta
prof. MUDr. P. Ventruba, Drsc., MBA.

Metodika: Jedna se o prospektivni randomizovanou
studii z roku 2014, Pacientky s karcinomem hrdla, téla
délohy a ovaria podstoupily v indikovanych pfipadech
panevni a/nebo paraacrtaini lymfadenektomii. Oktreotid
byl pacientkam podan po randomizacl a zafazeni do
skupiny s lécbou nebo bez lécby, podepsaly informovany
souhlas. Efekt oktreotidu byl hodnocen v souvislosti
s diagnézou, operaci (laparoskopie versus laparotomie),
panevni a/nebo paraaortalni lymfadenektomif, poctem
odstranénych uzlin a jejich pozitivitou, krevni ztratou
a délkou operacnino vykonu, celkovym poctem drénd
ravedenych do dutiny bfisni, neoadjuvantni a adjuvantni
chemoterapii, adjuvantni radioterapif, hladinou albuminu
predoperacng, BMI, poctem dnf s drénem po operaci
apoctem dnihospitalizace. Pooperacné byly sledovany
v souvislosti s lymforeou parametry: vznik lymfocysty
podle ultrazvukoveho vysetfenf panve a dutiny brisni,
lymfedém dolnich kencetin a lymfaticky ascites.
Vysledky: Do studie bylo zafazeno 44 pacientek (devét
s karcinomem hrdla délohy, 19 s karcinomem téla délohy, 16

s karcinomem ovaria), které byly randomizované rozdéleny
do dvou statisticky srovnatelnych skupin. Skupina s oktreo-
tidem vykazala vyssi pooperacni lymforeu (4082 ml) nez
skupina bez ngj (1992 ml, p = 0,001), potrebovala delsi dobu
pooperacnidrendz (p = 0,001). Diagnoza (p=0,573) ani typ
lymfadenektomie (p = 0,205) nemeély vliv na lymforeu. U pa-
cientek s necadjuvantni chemoterapii (p = 0,026) a s vyssim
poctem odebranych uzlin (p = 0,018) byla zaznamenana
zvysena lymforea. Nebyla detekovana souvislost mezi
velikostilymforey a vékem pacientky (p = 0,631), hadinou al-
buminu predoperacné (p = 0,584), BMI (p = 0,966), poctem
pozitivnich uzlin (p = 0,259), délkou operace (p = 0,200)
akrevni ztratou (p = 0,494). Lymfedém dolnich konéetin ani
vyskyt lymfocyst v prabéhu roku po operaci nekorelovaly
slymforeou (p = 0,404 resp. p = 0,086), lymfaticky ascites
koreloval s lymforeou (p = 0,048).

Zavér: Oktreotid u gynekologickych malignit nema
ocekavany efekt v redukci lymforey, incidenci lymfocyst,
lymfedému dolnich koncetin a lymfatického ascitu.
Pooperacni rutinni podani oktreotidu proto v onkogy-
nekologii, u pacientek po systematické panevni a/nebo
paraaortalni lymfadenektomii, nedoporuéujeme.a sekun-
darni prevenci prekanceroz a malignich anemocnént.
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V onkogynekologii je velka snaha o identifikaci
faktorti, které by mohly potencidlné redukovat
morbiditu pacientek po radikalni chirurgické 16¢bé
s panevni a/nebo paraaortalni lymfadenektomif,
Lymforea je podkladem pro vznik lymfocysty, lym-
fedému dolnich koncetin ¢i lymfatického ascitu
v pooperacnim obdobi [1].

Lymfocysta je kolekce lymfy s tlustou fibro-
tickou sténou bez epitelidlni vystelky vznikaji-
ci v retroperitoneu po provedené systematické
panevni a/nebo paraaortalni lymfadenektomii.
Patofyziologickym podkladem jejiho vzniku je
nekompletni lymfostaza s pooperacnim tnikem
lymfy v tak velkém mnozstvi, Ze neni mozna je-
ji spontanni resorpce. Lymfocysty mohou byt
pfi¢inou téZké morbidity, zfidka mortality [16].
Symptomatické lymfocysty zptisobuji bolest bii-
cha, podbfisku, mohou vyvolavat komplikace
z nutlaku okolnich struktur - tenkého i tlustého
stfeva a mocového méchyte, mohou byt pficinou
vzniku hydronefrézy a sekundarné afunkce ledvi-
ny, mohou vyvolat otok dolni koncetiny a sekun-
darné vznik hluboké zZilni trombdzy, mohou se
infikovat a byt pric¢inou septického stavu pacientky
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[6, 9]. Lymfocysta se miZe vyvinout nejcastéji
béhem prvnich tii mésicli po operaci. Incidence
lymfocyst je v literatufe referovdna v §irokém roz-
meziodl%do 58 % [4, 14],

Prvnim signalem vznikajiciho lymfedému dol-
nich koncetin mohou byt pouze subjektivni obtize
(bolest, pocit napéti, tlaku a otoku, inavnost),
zejména po namaze. Zmeény objemu postizené
oblasti je$té nejsou patrné (latentni lymfedém).
V reverzibilnim stadiu lymfedému se jiZ objevuje
mirné vecerni prosaknuti postiZzené oblasti, které
dorana samo plné ustoupi. Tfeti stadium lymfedé-
mu je ireverzibilni, kdy je jasné patrny tuhy, ble-
dy, Spatné stlacitelny edém, nékdy aZ s omezenim
hybnosti pfislusné konéetiny. Kiize uz mize byt
ztludtéld v dlisledku pocinajici vazivové pfestavby
(fibrézy). BohuZel, vzacnosti nejsou ani pacientky
ve stadiu elefantidzy s monstréznimi otoky s vazi-
vovou prestavbou kiiZe a podkoZi a s vyznamnym
omezenim hybnosti koncetiny [2, 17].

Lymfaticky ascites resp. chyloperitoneum je
stav, pfi kterém se v dutiné bfisni hromadi lymfa
bez jeji adekvatni resorpce, zplisobuje zvétSeni
bficha, hlavné v krajiné pupku, tlaci na branici
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a omezuje dychani, Incidence lymfatického ascitu
po lymfadenektomii je 1,2-8,2 % [10, 13].

Oktreotid je synteticky oktapeptidovy derivat
prirozeného somatostatinu s podobnymi farma-
kologickymi tiéinky, ale se znaéné prodlouzenou
dobou ic¢inku, Tlumi sekreci riistového hormonu
ipeptidil gastro-entero-pankreatického endokrin-
niho systému. Primarni indikaci k jeho uziti je
akromegalie, dale je indikovan v prevenci kompli-
kaci chirurgickych vykonia na pankreatu, uziva se
k zdstavé krvaceni z jicnovych varixil u pacientii
s jaterni cirhézou. UZiva se ke zmirnéni pfiznakil
k symptomatické 1é¢bé pacientl s gastro-ente-
ro-pankreatickymi nadory. Efekt oktreotidu na
lymforeu resp. incidenci lymfocyst, lymfedému
a lymfatického ascitu nebyl dosud hodnocen u pa-
cientek po provedené systematické panevni a/nebo
paraaortalni lymfadenektomii pro gynekologickou
malignitu. Pfesny mechanismus psobeni oktreo-
tidu a jeho ovlivnéni redukce lymforey neni dosud
znam [19]. V nasistudii jsme zkoumali, zda podani
oktreotidu v poopera¢nim obdobi ma primarné po-
zitivni vliv na redukci lymforey, a tim sekundarné
na vznik lymfocyst, lymfedému dolnich koncetin
alymfatického ascitu v obdobi follow-up v pritbéhu
jednoho roku od operace.

Jedna se o prospektivni randomizovanou studii
z onkogynekologického centra FN Brno a LF MU
z Toku 2014, Pacientky s karcinomem hrdla, téla
délohy a ovaria podstoupily vindikovanych pfipa-
dech radikalni chirurgicky vykon véetné panevni
a/nebo paraaortalni lymfadenektomie, Studie by-
la schvélena mezioborovou onkogynekologickou
a etickou komisi. VSechny pacientky podepsaly
informovany souhlas. Oktreotid byl pacientkdm
podan po randomizaci a zafazeni do testované
skupiny, nebo nepodan po zafazeni do kontrolni
skupiny. Zafazeni pacientek do pfislusné skupiny
probihalo v zdvislosti na diagndze a v ramci ni
byly pacirntky losem pfifazeny do testovaného
nebo kontrolniho souboru. ORtreotid byl aplikovan
subkutanné od prvniho do patého pooperacniho
dne véetné, vdavce 0,1mg tfikrat denné, spolecné
s nizkotuénou parenteralni dietou. Drény (drén)
byly (byl) zavedeny peroperac¢né véem pacientkam
ve studii, byly napojeny na aktivni sani, jejich po-
Cet byl ponechan na rozhodnuti operatéra. Drény
byly v poopera¢nim obdobi extrahovany separatné,
pokud sekrece z jednoho konkrétniho nepresihla
100 ml tekutiny za den. Efekt oktreotidu na reduk-
ci lymforey byl hodnocen v souvislosti s diagné-
zou, operaci (laparoskopie versus laparotomie),
provedenou panevni a/nebo paraaortalni lymfa-
denektomii, potem odstranénych uzlin a jejich
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Tab. 1

Srovnani charakteristik souboru pacientek, kterym byl
poddn oktreotid, a téch, kterym oktreotid podén nebyl

Oktreotid D1-5

Testované Kontrolni

Zeny skupina

(n=24) (n=20)
Diagnoza p=0789
C53 4.(16,7 %) 5250 %)
C54 (45,8 %) 8 (40,0 %)
C56 | 9375 %) 7 (35,0 %)
Lymfadenektomie p=0185
PLN 4(16,7 %) 7 (350 %)
PLN+PALN 20(833%) | 13(650 %)
Deperitonealizace p=0,259
ano 6(250%) | 2000%)
ne 18 (750%) | 18(90,0 %)
Omentektomie p=07364
ano 14 (583 %) | 8(40,0%)
ne 10 (41,7 %) 12 (60,0 %)
Laparo- p=0646
LPT 22 (9.7 %) 17 (85,0 %)
LSK 2(8.3%) 30150 %)
Pozit. LU p=0102
0 20 (833 %) | 12(60.0 %)
=1 4(16,7 %) 8 (40,0 %)
NACHT p=1000
ano 4(16,7 %) 30150 %)
ne 20 (83,3%) | 17 (850%)
Adj. CHT p=1000
ano 11 (45,8 %) 10 (50,0 %)
ne 13(54,2%) | 10(50,0 %)
Adj.RT p=0532
ano 7(292%) 8 (40,0 %)
ne 17(70.8%) | 12(60,0 %)
Pocet drénd p=0,009
1 1(4,2%) 8 (40,0 %)
2 18 (750%) | 11(55,0 %)
3 5(20,8 %) 1(50 %)
Lymfocysta p=1000
ano 7(29.2 %) 6 (30,0 %)
ne 7 708%) | 14(700%)
Lymfedém DKK p=0199
ano 5(208% 8 (40,0 %)
ne 19(79,2%) | 12(60,0 %)

|

aites 1000
ano 1(4.2 %) 1(50%)
ne 12(958%) | 19(950 %)

LPT - laparotomie, LSK - laparoskopie, PLN - panevni lymfadenektomie, PALN
- paraaortalni lymfadenektomie, LU - lymfaticka uzlina, NACHT - neoadjuvantni
chemoterapie, CHT - chemoterapie, RT - radioterapie




Tab.2 Srovnani charakteristik souboru pacientek, kterym byl podan oktreotid, a t&ch, kterym oktreotid podan nebyl
ek, BMI, délka operace a krevni ztrata byly podobné v obou skupindch. Ve skupiné s oktreotidem bylo nutné panechat drén delsl dobu nez ve

skupiné bez cktreotidu (p = 0,001)

Oktreotid D1-5

ano (n = 24) ne (n=20)
Vek (roky)' 59 (29-74) 59 (25-75) p=0563
LU celkem! 66,0 (41-120) 64,5 (12-19) p=0,620
BMI? 27,0 (07,5-41,7) 291(17,6-481) p=0313
Alburmin (g/1)? 30,5 (22,3-38.7) 30.0(7,7-423) p=0,765
Délka operace (min)* 246,3 (159,3-333,3) 237,3(170,7-303,9) p=0462
Krevni ztrata (ml)? 392,97 (118,1-1307.9) 404,04 (56,7-2877,0) p =091
Pocet dni's drénem?® 89 (54-12.4) 6,7 (26-10,8) p=0,001
Délka hospitalizace (dny)? 111(6,5-19,2) 1,2 (56-224) p=0966

"' median (rozmezi), p-value z Kruskalova-Wallisova testu
? geometricky pramér (95% interval spolehlivosti), p-value z t-testu
 pramer (95 % interval spolehlivosti), p-value z t-testu

pozitivitou, krevni ztratou peroperatné, délkou
operaéniho vykonu a celkovym poctem drénti za-
vedenych do dutiny bfi$ni, neoadjuvantni a ad-
juvantni chemoterapii, adjuvantni radioterapii,
hladinou albuminu pfedoperacné, BMI, poctem
dni s drénem po operaci a poctem dni hospita-
lizace. Pooperacné byly pacientky kontrolovany
v zavedeném intervalu kontrol (3-4 mésice) nebo
dfive v rdmci mimofadné kontroly, pokud nasta-
ly klinické obtiZe, Na kontrolich byly sledovany
nasledujici parametry: vznik lymfocysty podle
ultrazvukového vysetfeni panve a dutiny bfisni,
lymfedém dolnich koncetin a lymfaticky ascites
(tab. 1). Ultrazvukové kontroly probihaly stan-
dardné vyhodnocenim nalezu v malé panvi pomoci
transvagindlni sondy, dutina bfidni nad hranici
malé panve byla hodnocena transabdomindlni
sondou, vSe podle vySetfovaciho protokolu naseho
onkogynekologického centra. Jako lymfaticky as-
cites byl vyhodnocen ten, kde volna tekutina byla
detekovana nejen v malé panvi, aleivolné v dutiné
bfisni. Lymfedém dolnich konéetin byl hodno-
cen podle subjektivnich steskli a obtizi pacientky
a objektivné vizualnim a palpaénim zhodnocenim
dolnich koncetin 1ékatem pfi follow-up kontrole.

K popisu kategoridlnich proménnych byly
pouZzity absolutni a relativni pocty a statistické
testovani bylo provedeno Fisherovym exaktnim
testem, popfipadé maximalné vérohodnym y? tes-
tem. Spojité proménné byly popsany primeérem
a 95% intervalem spolehlivosti (IS). Proménné
s log-normalnim rozloZenim (vfetné celkového

mnozstvi odpadu do drénti), které byly tspésné
transformovany na normalni rozloZeni, byly dile
sumarizovany jako geometricky primeér s 95% IS
a k testovani byl pouzity t-test. V piipadé neu-
spésné transformace byl ukdzan median a rozsah
a pouZzit byl Kruskaltiv-WallisGv test. Vztah me-
zi dvéma spojitymi proménnymi byl hodnocen
pomoci Pearsonova ¢i Spearmanova korela¢niho
koeficientu, Vicerozmérny linedrni regresni mo-
del s adjustaci na vstupni kovariaty byl pouzit pro
posouzeni, zda je celkovy odpad lymfy do drénd
vyznamné asociovan s podavanim oktreotidu.
Vysledky z regresni analyzy byly znazornény jako
koeficienty Exp(R) s odpovidajicimi 95% IS. Ve
vSech analyzach byly pouZity oboustranné testy
s hladinou vyznamnosti p = 0,05.

Do studie bylo zafazeno konsekutivneé celkem 44
pacientek (9 s karcinomem hrdla délohy, 19 s kar-
cinomem téla délohy a 16 s karcinomem ovaria)
a byly randomizované rozdéleny do dvou statistic-
ky stovnatelnych skupin. Pfi srovnani obou skupin
pacientek jsme zaznamenali vyznamny rozdil jen
v poCtu drénil, kdy pacientkam s okterotidem byl
zaveden vétsi pocet drént do dutiny bfisni, a v nut-
nosti ponechat drény del$i dobu v dutiné bfisni nez
pacientkdm ve skupiné bez oktreotidu. Ostatni
sledované parametry byly bez rozdilu v distribuci
mezi obéma skupinami (tab. 1a tab. 2). Pro srovna-
niobou skupin jsme uzili vicerozmérnou analyzu,
aby se zahrnuly vSechny potencialné vysvétlu-
jici proménné. Skupina s oktreotidem vykazala
paradoxné celkové lymforeu 4082 ml v praméru
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Tab.3 Faktory potenciondlné ovliviiujici mnoZstvi lymforey

N Drény celkem (ml)’

Diagnoza C53 9 3138,5 (642,3-15335,3) p=0573
C54 19 25818 (634,4-10506,2)
C56 16 33258 (842.2-13133,4)

Lymfadenektomie | PLN I 2315,4 (403,4-13288,8) p=0205
ELAT; 33| 31925 (888,0-11478.3)

Deperitonealizace ano 8 3286,6 (778,1-13881,9) p=0642
ne 35 2875,5 (690,5-11973.8)

Omentektomie ano 22 29479 (940,4-9240,6) p=0.996
ne 22 29445 (552,5-15691,0)

Laparo- LPT 39 31691 (829,7-12105,0) p =006l
LSK 5 1668,0 (319,2-8716,8)

NACHT ano 7 5113,7 (1280,5-20422,0) p=0,026
ne 37 2654,3 (692,6-10171.9)

Adj. CHT ano 7 5N13,7 (1280,5-20422,0) p=0817
ne 23 3019,3 (7112,4-12796,1)

Ad). RT ano 15 32499 (751,2-14060,0) p=0523
ne 29 2800.4 (686.7-11420,6)

Pozit LU Q 32 3178,7 (746,1-13543,6) p=0259
=1 12 24059 (658.4-8791.9)

Pocet drénli 1 9 1754,2 (491,53-6263,3) p = 0,050
2 29 33798 (859,1-13297.1)
3 6 3302,4 (862,3-12647,3)

Oktreotid D1-5 ano 24 40818 (1344.9-12388,8) p=0,001
ne 20 1992,3 (500,2-7935,2)

Lymfocysta ano 13 3930,9 (1250,5-12356,2) p=0086
ne 31 2610,6 (602,0-11320,8)

Lymfaticky ascites | ano 2 78435 (1171,5-52516.1) p=0,048
ne 42 2812,0 (728,0-10861,2)

Lymfedém DKK ano 13 3397.0(797,7-14465,9) p=0404
ne 31 27754 (678,2-11358,5)

"geometricky pramér (95 % interval spolehlivesti), p-value z t-testu

C53 - karcinom hrdla délohy, C54 - karcinom téla délohy, C56 - karcinom ovaria, PLN - panevni lymfadenek-
tomie, PALN - paraaortalni lymfadenektomie, LPT - laparotomie, LSK - laparoskopie, LU - lymfatickd uzlina,

NACHT = neoadjuvantni chemoterapie, CHT = chemoterapie, RT - radioterapie
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oproti kontrolni skupiné (1992 ml,
p = 0,001) a bylo nutné drénovat
dutinu bfidni vice dni (p = 0,001).
Diagnéza (p = 0,573) ani typ lym-
fadenektomie (p = 0,205) nemély
Zadny vliv na celkové mnoZstvi
lymforey. U laparotomicky prove-
denych operaci byl statisticky ne-
vyznamné vyssi odpad do drénit
nez u laparoskopicky provedenych
(p=0,061). U pacientek s neoadju-
vantni chemoterapii (NACHT) byl
statisticky vyznamné vétsi odpad
do drénti (p = 0,026), Pozitivita lym-
fatickych uzlin nekorelovala v na-
Sem souboru s celkovym odpadem
do drénu. Cim vétsi pofet drénii byl
zaveden do dutiny bfisni, tim vétsi
odpad byl sledovan v poopera¢nim
obdobi (p = 0,050). Souhrnny od-
pad do drénu vyznamné koreloval
s celkovym poctem odstranénych
lymfatickych uzlin (p = 0,018, pii-
ma zavislost) a s poctem dni s dré-
nem (p < 0,001), respektive s délkou
hospitalizace (p = 0,085). Nebyla
prokazana souvislost mezi mnoz-
stvim odpadu lymfy a vékem, BMI
pacientky, pfedoperacni hodnotou
albuminu, délkou operace ani krev-
ni ztratou béhem operace (tab. 3
atab. 4). Lymfedém dolnich konce-
tin ani vyskyt lymfocyt v pribéhu
jednoro¢niho sledovani po operaci
nekorelovaly s celkovym pooperac-
nim odpadem lymfy do drénu (p =
0,404 resp. p = 0,086), naopak pri-
tomnost lymfatického ascitu i pfes
sviij vzacny vyskyt silné korelovala
s mnozstvim lymfy odvedené po-
operacné drény (p = 0,048) (tab. 5).

Piedstavujeme prospektivni
studii na souboru 44 pacientek
operovanych v priabéhu roku 2014
pro gynekologickou malignitu,
u kterych byla provedena systema-
ticka panevni a/nebo paraaortalni
lymfadenektomie a byly randomi-
zované rozdéleny do skupiny s po-
operaénim podanim oktreotidu
a bez néj. Vysledkem na$i studie
je, Ze jsme neprokazali pozitivni
ucinek oktreotidu na redukci lym-
forey. Pacientky, které dostaly ok-



Tab. 4 Korelace (Pearsonovy/Spearmanovy) mezi spojitymi
parametry a celkovym mnozstvim tekutiny v drénech

Korelace lymforey Korelagni

: :rﬁ;:;::c;esl‘kem koeficient

Veék (raky) r.=.075 p'=0,b31
LU celkem r.=0358 p'= 0,018
BMI r=0,007 p?=0,966
Albumin (g/1) r.=-0,086 p'=0,584
Délka operace (min) r=0197 pt=0,206
Krevni ztrata (ml) r=0107 p?=10,494
Pocet dni's drénem r=0744 p?< 0,001
Délka hospitalizace (dny) r=0,265 p?=0,085

p-value Spermanovy korelace

“p-value Pearsonovy korelace

Proménné s nencrmalnim rozloZenim dat, které byly tspésné transformovany
poemoci pfirozengho logaritmu (LN), maji v tabulkéch uvedeny hodnoty po zpétné
transformaci (geometricky primeér s 95% intervalem spolehlivosti).

Tab.5 Vznik lymfocysty, lymfatického ascitu, lymfedému dolnich
konéetin v zavislosti na pooperaéni lymforey bé&hem 1. roku follow-
up od operace

N Mnozstvi lymfy
v drénech (ml)
39309
Lymfocysta | ano 13 (1250,5- p=0086
12356,2)
ne 31 26106
(602,0-11320,8)
Lymfaticky 78435 _
ascites ane | 2| 755056y | PT0048
2812,0
e 142 728,0-108612)
) 33970 ~
Lymfedém ano 13 (797.7-14465.9) p=0,404
ne 2 27754
(678,2-11358,5)

treotid, mély statisticky vyznamné vice odpadu do
drénu (v praméru 4082 ml) nez pacientky, které
oktreotid nedostaly (1992 ml, p = 0,001). V nasem
souboru nemél oktreotid pozitivni vliv v redukci
odpadu lymfy po operaci u Zadné z gynekologic-
kych onkologickych diagnéz (karcinom hrdla, téla
délohy a ovaria).

Vyznamny rozdil byl zaznamendan v nasi studii
mezi obéma skupinami v poctu drénti, kdy paci-
entkam s okterotidem bylo zavedeno pooperacné
vétsi mnozstvi dréndl do dutiny bfisni nez pacient-
kam ve skupiné bez oktreotidu. Tuto skutecnost si

casteneé vysvétlujeme tak, Ze ve skupiné pacientek
s oktreotidem byla pifi detailnim zkoumani sledo-
vanych parametra zpozorovana vyssi radikalita
provedenych operaci. Rozdily nedosdhly diky cel-
kové malé velikosti souboru statistické vyznam-
nosti, ale ve skupiné s oktreotidem bylo provedeno
celkem Sest kompletnich deperitonealizaci dutiny
bfisni vCetné strippingu branice oproti dvéma ve
skupiné bez oktreotidu. Ve skupiné pacientek s ok-
treotidem bylo provedeno 14 totalnich omentekto-
mii oproti osmi bez oktreotidu, pficemz omentum
iperitoneum se zcela zasadnim zplisobem podileji
na zpémmém vychytavani lymfy do obéhu, a tim
redukci jejiho mnoZstvi v dutiné bfisni. Zavedeni
vétsiho mnozZstvi drénd do dutiny bfisni a retr-
operitonea muZe byt jednou z pfi¢in negativniho
vysledku ucinku oktreotidu na celkovou lymforeu
pooperacné. Hypotetickym cilem profylaktické po-
operacni drenaze je nejen odvadeét krev z rannych
ploch v dutiné bfisni, ale i odvadért pfebytecnou
lymfu z mist po provedené lymfadenektomii za
ucelem prevence vzniku lymfocysty.

Metaanalyza z roku 2010 zahrnovala vét§inu
randomizovanych studii pacientek, které podstou-
pily panevni lymfadenektomii pro gynekologicky
zhoubny nddor. Z této analyzy je znamo, Ze zave-
deni drénu na konci opera¢niho vykonu paradoxné
zvysuje riziko pooperaéni morbidity v souvislosti
s provedenou lymfadenektomii, zvy8uje riziko
vzniku symptomatické lymfocysty. Mira poope-
racnich komplikaci s nutnosti poopera¢ni hospi-
talizace byla vy$§i u skupiny pacientek s pooperac-
né umisténym drénem [7, 18]. Uvedené prace na
zakladé lymfoscintigrafického vySetieni resorpce
radiofarmaka uvadéji hypotézu, Ze drén umistény
na konci opera¢niho vykonu do retroperitonea pii-
sobi jako cizi téleso a sniZuje resorpéni schopnost
peritonea, Patofyziologicky mechanismus tohoto
jevu v8ak nebyl dosud objasnén [3],

Statisticky vyznamné vétsi lymforea byla po-
operatné dokumentovana u pacientek po neo-
adjuvantni chemoterapii (p = 0,026). Celkovy
souhrnny odpad do drénu vyznamné koreloval
i s celkovym poctem odstranénych lymfatickych
uzlin (p = 0,018, pfima zavislost) a s poftem dni
s drénem. Toto zjisténi je zcela v souladu se studii
Zikana a kol., kde autofi prezentuji nejvétsi dosud
popsany soubor asymptomatickych a symptoma-
tickych lymfocyst po lymfadenektomii a definuji
rizikové a protektivni faktory jejich vzniku [20].
V nékterych studiich je udavéana pozitivita lym-
fatickych uzlin jako rizikovy faktor pooperaéni
lymforey, avSak v nasi studii pozitivita lymfa-
tickych uzlin nekorelovala s celkovym odpadem
lymfy do drénu [8, 20]. Laparoskopie je udavana
v nékterych studiich v literatufe jako protektivni
faktor excesivni dlouho trvajici lymforey [11].
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V nasem souboru byly u laparotomicky provede-
nych operaci odpady do drénu vétsi nez u operaci
provedenych laparoskopicky, ale nedosahly statis-
tické vyznamnosti (p = 0,061). V nasledujicim roce
sledovani pacientek po operaci jsme neprokazali
jakoukoli statisticky vyznamnou souvislost mezi
celkovym odpadem lymfy do drénu pooperacné
a vznikem lymfocysty (p = 0,086) Ci rozvojem
lymfedému dolnich koncetin (p = 0,404) v poope-
ra¢nim obdobi ve follow up v priibéhu jednoho
roku. Jen vznik lymfatického ascitu pfimo kore-
loval s mnozstvim pooperacnilymforey a v nasem
souboru byla tato spojitost statisticky vyznamna
(p=0,048).

Vzhledem k tomu, Ze mnozstvi odpadu do dré-
ni ovliviiuje vice faktord, a navic pacientky nebyly
randomizovany nezavisle vici vem faktorim, by-
la na misté aplikace vicerozmérného piistupu. Do
modelu byly zahrnuty vechny faktory vyznamné
vjednorozmérnych analyzach. Ve vicerozmérném
modelu zistdva statisticky vyznamnym faktorem
podani oktreotidu - vliv na celkové mnozstvi odpa-
du do drénti, Model interpretujeme tak, Ze podani
oktreotidu v nasi studii zvysilo celkové mnozZstvi
odpadu do drént (p = 0,001). Podani NACHT zvy-
§ilo mnoZstvi odpadu do drénii (p = 0,015), akazda
odstranénd lymfaticka uzlina navic predikovala
zvy$eni mnozstvi celkového odpadu drénu (p =
0,018). Pocet drénti byl vyznamny v jednorozmeérné
analyze, ve vicerozmeérné se vyznamnost nepotvr-
dila (tab. 6).

Tab.6 Multivarientni linedrné regresni analyza faktord
ovliviiujicich celkové mnozstvi lymforey v drénu (drénech)

Exp(f) 95 % Cl pro exp(p) p-value
Oktreotid: ne 1,000 ref
Oktreotict 1843 1300 2612 0,001
ang
Pocet drénli: 1 | 1,000 ref
pocetarent s | om0 | e 0.0
NACHT: ne 1,000 ref
NACHT: ano 1723 1.1 2,672 0,015
LU celkem 1,009 1,001 1,016 0,018
Intercept 943993 | 578396 1540,680 | <0,001
Adj. R? - 0,409

LU - lymfaticka uzlina, NACHT - neoadjuvantni chemoterapie
Existuje minimum studii o Gié¢inku pooperaéni
aplikace oktreotidu za ucelem redukce lymforey

po systematicky provedené lymfadenektomii.
Oktreotid vykazoval slibné vysledky v redukci
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pooperacni lymforey ve dvou dosud publikova-
nych prospektivnich randomizovanych studiich
u pacientek s karcinomem prsu po disekci axily.
Oktreotid byl ve studiich podavan v davce 0,3 mg
za den po dobu péti dni od prvniho pooperac¢niho
dne a po operaci signifikantné snizil mnozstvi
adélku lymforey z axily [5, 15]. Ve studii u 89 muzi
po radikalni prostatektomii s lymfadenektomii
s vice nez 200 ml lymforey za den byl od tfetiho po-
operacniho dne do druhého dne po vytaZzeni drénu
aplikovan oktreotid v ddvce 0,1 mg tfikrat denné
[12]. Vyznamné snizil délku pooperacni drenaze
(8,9 dni versus 12,1 dni) a délku hospitalizace (9,9
dni versus 14,9 dni).

Studie provedena u gynekologickych malignit
nebyla dosud publikovana. Silou nasi studie je,
Ze se jednd o prvni prospektivni studii na souboru
pacientek s gynekologickym zhoubnym nddorem
(karcinom hrdla délohy, téla délohy a ovaria),
kde u v8ech zatfazenych pacientek byla provedena
panevni a/nebo paraaortialni lymfadenektomie.
Byla zpracovana kompletn{ klinicka i patologicka
data v8ech pacientek od operace do jednoho roku
od ni v ramci jejich follow-up. Slabinou studie je,
Ze se jedna o studii jednoho onkogynekologického
centra, kterd byla provedena na relativné malém
poctu pacientek. Z metodiky nebylo pfesné do-
pfedu urceno, kolik dréni se bude u pacientek
zavadét do dutiny bfidni a retroperitonea, Vechny
zavedené drény byly zapojeny na aktivni sdni, coz
mohlo umocnit negativni vliv drénu jako ciziho
télesa v téle, a zvySovat tak produkci lymfy.

Vliv oktreotidu bude nutné vyhodnotit v ramci
prospektivni randomizované multicentrické stu-
die. Nasi studii jsme po jednom roce trvani pieru-
§ili, nebot nebyl prokazan pozitivni vliv oktreotidu
na snizeni pooperacni lymforey.

Z vysledkil nasi studie vyplyva, Ze zasadnim
vyznamnym faktorem v ovlivnéni pooperacni lym-
forey ztistava podavani neoadjuvantni chemote-
rapie a celkovy pocet odstranénych lymfatickych
uzlin. Velmi pravdépodobné vyznamné puisobi
i poCet zavedenych drénii a doba jejich ponechani
pooperacné v dutiné bfi$ni, coz ale nebylo v mul-
tivariantni analyze na relativné malém souboru
potvrzeno, Podani oktreotidu u gynekologickych
malignit od prvniho do patého pooperacniho dne
nema ocekavany efekt v redukci lymforey a v po-
operacnim obdobi nema pozitivni efekt na redukci
incidence lymfocyst, lymfedému dolnich koncetin
a lymfatického ascitu. Naopak jeho podani mé-
lo negativni dopad ve smyslu zvySené lymforey
v testované skupiné pacientek. Vznik lymfocyst
ani lymfedému poopera¢né nebyl v nasi studii



ovlivnén velikosti lymforey pooperacné, vznik
lymfatického ascitu ale naopak pfimo souvisel
s velikosti pooperaéni lymforey.
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5. Nové biomarkery, jejich prognosticky vyznam a vyuziti
v diagnostice a dispenzarizaci gynekologickych malignit

V této kapitole habilitatni prace se autor zabyva novymi biomarkery karcinomu ovaria a
délozniho t¢la. U karcinomu ovaria se autor zamé&fuje na prekancerdézu panevniho ,,high-grade*
serozniho karcinomu (HGSC = karcinom tuby, ovaria a peritonea) — STIC (sero6zni tubarni
intraepitelidlni  karcinom), ktery je prvni morfologicky detekovatelnou 1ézi HGSC
S metastatickym potencidlem. Nejprve autor komentuje obsahlou souhrnnou préci vénujici se
STIC, kterou publikoval v zahrani¢nim impaktovaném ¢asopise — viz piiloha 5.1.1. Dalsi
autorova prace tykajici se realného dopadu nalezu STIC na FIGO klasifikaci karcinomu ovaria,
tuby a peritonea byla publikovana pro ¢eskou odbornou vetejnost — viz ptiloha 5.2.1. Tyto
publikace a snahy autora byly zacatkem SirSiho projektu, ktery se dale rozvinul ve spolupraci
s Gynekologicko-porodnickou klinikou FN Plzen a Patologickym ustavem FN Brno. Cilem
spolecné prospektivni observacni studie bylo zaméfit se na popis cytologie bun¢k ziskanych ex
vivo kartackem z vejcovodl u Zen, které podstoupily odstranéni vejcovodi a ovarii z riznych
indikaci. Za ptedpokladu, Ze STIC ma svij cytologicky i imunohistochemicky korelat
vV bunéénych vzorcich ziskanych z vejcovodl, jsme popsali senzitivitu a specificitu ,,brush®
cytologie v kombinaci s imunohistochemii v detekci adnexalni malignity, zvlasté s ohledem na
detekci ,,high-grade* ser6zniho panevniho karcinomu. Cytologické vySetieni vejcovoda v nasem
souboru dosahovalo excelentni senzitivity 1 specificity v detekci HGSC (senzitivita 80,0 % a
specificita 90,5 %). Vysledky studie jsou nyni sumarizovany a budou publikovany formou
manuskriptu v zahrani¢nim impaktovaném cCasopise.

Dalsim zcela zadsadnim zajmem autora v oblasti biomarkert karcinomu tuby, ovaria a peritonea je

stanoveni jejich role v dispenzarizaci pacientek po ukoncené onkologické 1é¢be. Soucasna
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strategie v dispenzarizaci ovarialniho karcinomu spociva v pravidelnych kontrolach hodnot CA
125 kombinovanych s fyzikalnim vySetfenim, obvykle kazdé 3-4 mésice v prvnich dvou letech
po ukonceni primarni terapie a poté kazdych 6 mésici do celkové doby 5 let [45-46]. EXistuje
pouze nékolik studii zkoumajicich roli HE4 v dispenzarizaci ovarialniho karcinomu [47-51].
Vsechny byly provedeny na malém mnozstvi pacientek (N= 8-73). HE4 se ukézal jako Casny
indikator recidivy karcinomu ovaria (¢asnéjsi ve srovnani s CA 125). Pozitivita HE4 se objevila
5-8 mésict pied Klinickou manifestaci nemoci nebo jejim prikazem zobrazovaci metodou [51].
Dosud byla publikovana pouze jedna prospektivni kontrolovana studie, Ktera prokazala vyssi
senzitivitu i specificitu samotného HE4 ¢i v kombinaci s CA 125, CA 72-4 oproti samotnému
markeru CA 125 v diagnostice recidivy karcinomu ovaria [49]. Z tohoto pohledu by mohlo byt
zatazeni HE4 do rutinni praxe v rdmci dispenzarizace validnim nastrojem k detekci ¢asného
relapsu karcinomu ovaria a promptniho zahajeni chemoterapie. Zrychleni diagnostiky recidivy
karcinomu ovaria vede mimo jiné i ke zvySeni pravdépodobnosti operability tumoru a tak
k prodlouzeni celkového prteziti pacientek. Odpoveédi na otazky tykajici se sily a role markeru
HE4 v dispenzarizaci pacientek skarcinomem ovaria by méla pfinést prvni prospektivni
observa¢ni mezinarodni studie, které je autor hlavnim zkousejicim. Studie je vedena pod nazvem
»The role of HE4 in the Follow-up of Advanced Ovarian Cancer, Fallopian Tube and
Primary Peritoneal Cancer* s registraci na www. clinicalTrials.gov pod ¢islem NCT02687321.
Jedna se tak 0 prvni studii pod oficialni zastitou CEEGOG (Central and Eastern European
Gynecologic Oncology Group). Prvni vysledky studie by mély byt publikované v prab&hu roku

2020.
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5.1. Nové biomarkery karcinomu ovaria v diagnostice a dispenzarizaci

Vznik HGSC nebyl dosud objasnén. Diivéjsi teorie jeho vzniku vychazely z epidemiologickych
dat a rizikovych faktort [52, 53]. Nejnovéjsi dualisticky model karcinogeneze popisuje postupny
vznik ,,low grade* a ,,high grade* karcinomu, které se od sebe li$i genetickymi charakteristikami
[54]. Jiz v roce 1969 byly publikovany nazory a teorie, ze by karcinom ovaria mohl vznikat
mimo samotny vajecnik a mohl by mit multifokalni plivod. Jako moznym mistem jeho vzniku byl
jmenovan mimo jiné i vejcovod [55, 56].

U Zen nesoucich vrozenou BRCA mutaci byl prokazan vyssi vyskyt okultniho karcinomu
vejcovodu oproti okultnimu karcinomu vajeéniku [57]. Diky detailnimu patologickému
vySetfovani vejcovodu a ovarii u téchto Zen po profylakticky provedenych adnexektomiich byl
detekovan STIC ve vejcovodu. Na zakladé uvedenych vysledki se zacal vyzkum soustiedit na
distalni ¢ast vejcovodu, jako potencidlné mozné misto vzniku epitelidlniho karcinomu ovaria,
respektive serdzniho panevniho high grade karcinomu. Distalni ¢ast vejcovodu velmi
pravdépodobné predstavuje misto pivodu HGSC panve [58, 59]. Oteviené lumen vejcovodu
vzbuzuje obavy, Ze buiniky se mohou z jeho distalni ¢asti §ifit do peritonealni dutiny. Tyto tvz.
,,drop* metastazy se dostavaji na povrch ovaria nebo transformovany epitel ovaria se dostava pii
ovulaci do ovaridlniho kortexu. V obou scénéfich je vejcovod mistem vzniku karcinomu ovaria.
STIC ptedstavuje nejcasnéjsi morfologicky rozpoznatelnou formu panevniho HGSC [60].
Soucasna literatura se zamétfuje dominantné na popis nalezu STIC, nikoliv na jeho klinicky
vyznam — diagnostiku, 1écbu a sledovani. Na druhou stranu prognosticky vyznam nalezu
izolovaného STIC po profylaktické adnexektomii neni dosud znam a dalsi 1écebny ¢i preventivni
medicinsky postup neni stanoven. Izolovany a nahodny néalez STIC vyvolava mnoho praktickych

otazek tykajicich se indikace provedeni kompletniho chirurgického stagingu a podani adjuvantni
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systémové chemoterapie, tak jako je tomu standardné¢ u karcinomu ovaria, vejcovodu ¢i
peritonea.

Cilem autorova piehledového ¢lanku (viz ptiloha 5.1.1.) bylo shrnout dostupné recentni tidaje o
existenci vSech relevantnich forem atypii vejcovodu vcetné STIC, které mohou mit potencidlni
vztah ke vzniku panevniho HGSC. Publikace popisuje stavy a onemocnéni S moznym vyskytem
STIC, souvislosti jeho vyskytu a incidenci. Podrobné se zaméfuje na moznosti detekce atypii,
prekancer6z a STIC na cytologické, histologické 1 imunohistochemické urovni a rovnéz zmiiuje
aktualni moznosti zobrazovacich metod v jejich diagnostice. Definuje optimalni chirurgicky
postup Vv ramci profylaktické adnexektomie u BRCA pozitivnich nosi¢ek a Zen ve zvySeném
riziku vyskytu okultniho karcinomu ¢i STIC. Ptehledovy ¢lanek dale shrnuje recentni poznatky o
kompletnim chirurgickém stagingu, adjuvantni chemoterapii, moznostech chemoprofylaxe a

nasledném rezimu sledovani takovych pacientek.
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Introduction: Serous tubal intraepithelial carcinoma (STIC) is most likely precursor lesion of the most
part of high-grade serous pelvis carcinomas, carcinosarcoma and undifferentiated carcinoma with
incidence of 0.6% to 7% in BRCA carriers or women with strong family history of breast or ovarian
carcinoma. STIC is a pathomorphologically and immunohistochemically detectable lesion which biolo-
gical significance and clinical relevance is unknown.

Areas covered: We investigate methods of STIC diagnostics and we present an overview of recent
studies and available knowledge on surgical management, adjuvant chemotherapy and subsequent
follow-up procedure in women with an isolated STIC.

Expert commentary: Patients found to have an incidental STIC lesion should be referred for screening
of BRCA1/2 mutation. In absence of an invasive disease, follow-up of patient remains a reasonable
choice. A rational scheme should include check-ups every 6 months consisting of gynecological
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examinations, CA 125 and/or HE4 and pelvic ultrasound examination by an expert sonographer.

1. Introduction

Pelvic serous high-grade carcinomas (HGSCs) include carci-
noma of ovaries, the fallopian tube, and peritoneum. Five-
year survival, irrespective of the stage, is between 35% and
40%. Most patients (75%) are diagnosed in advanced stages of
the disease (Ill-1V) with the five-year survival of 5-25%. Even in
the early stages, five-year survival in HGSCs is only 60-85%.
Five-year survival prognosis in female patients with hereditary
mutations in the BRCAT or BRCA2 gene is probably slightly
more favorable compared to patients with sporadic tumors;
eventual benefit in the 10-years range of survival is question-
able [1].

The exact emergence of high-grade serous ovarian carci-
noma is not understood yet. In 1969, opinions and theories
pointing to its possible multifocal origin were published,
potentially even in the fallopian tube [2]. Earlier theories
were based on epidemiological data and risk factors that
supported the hypothesis of ‘incessant ovulation’ and exces-
sive gonadotropin release [3]. It has been shown that women
carrying the hereditary BRCA mutation have a higher incidence
of occult carcinoma of the fallopian tubes than the incidence
of occult ovarian carcinoma [4]. Immunochistochemical stain-
ing, in particular the tests for p53 and Ki67, enabled detailed
examination of the fallopian tube and the identification of
abnormalities. The ‘serous tubal intraepithelial carcinoma’
(STIC) unit was defined based on the detailed pathological
examination of fallopian tubes and ovaries after the risk-redu-
cing prophylactic surgery in BRCA mutation carriers. Some
authors use the term TIC (tubal intraepithelial carcinoma or

STIN (serous tubal intraepithelial neoplasia) [5,6]. The dualistic
model of carcinogenesis describes the emergence of low-
grade and high-grade carcinoma with different genetic char-
acteristics [7]. The new revised and expanded dualistic model
was published by Kurman et al. in 2016 [8]. It shows that type
Il tumors are composed of carcinosarcoma, undifferentiated
carcinoma and for the most part, of high-grade serous carci-
nomas that can be further subdivided into merphological and
molecular subtypes. Many type |l carcinomas develop from
STIC predominantly in the distal portion of the fallopian tube
and it is very likely the point of the origin of a significant
subset of the pelvic high-grade serous carcinoma (HGSC) [8-
10]. Not only distal portion of tube, but also its non-fimbriated
portion is the place, where STIC can be found [8,11].

STIC is most probably the earliest morphologically recog-
nizable precursor lesion of many (not all) pelvic HGSC [12]. The
exact mechanism, how the STIC develops into invasive pelvic
serous carcinoma is not well understood. The current literature
focuses predominantly on pathomorphological STIC descrip-
tion, not on its clinical significance - diagnosis, treatment, and
follow-up. The prognostic significance of isolated STIC after
prophylactic bilateral salpingo-oophorectomy (BSO) is not
known. No treatment regimen or follow-up is provided.
Isolated and incidental STIC finding raises many practical
issues regarding the need to perform complete surgical sta-
ging and adjuvant systemic chemotherapy, as the standard in
ovarian, fallopian tube, or peritoneal carcinoma.

The aim of our paper is to summarize the available data
about the existence of all relevant atypias of fallopian tube
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including STIC, which have or may have an association with
the formation of the pelvic HGSC. We focus on ways, how to
detect atypias and precancerous lesions and intraepithelial
fallopian tube carcinoma by cytology, histology, immunchis-
tochemistry, serum markers, and imaging methods. We deal
with the incidence of STIC. We summarize the prophylaxis
options to the development of STIC or HGSCs in BRCA carriers
and women with high-risk family history. We provide an over-
view of recent studies and the available knowledge on surgical
staging, adjuvant chemotherapy, and subsequent follow-up
procedures in women with an isolated STIC without parallel
proven pelvic HGSC.

2. Methods

For the purpose of this review, we have used the results of
studies and review articles on the subject published in English
up to April 2016. They were identified through a search of
literature using PubMed, MEDLINE-Ovid, Scopus, and
Cochrane Library with the keywords (‘Serous tubal intraepithe-
lial carcinoma’ OR 'STIC" OR ‘TIC' OR ‘STIN' OR ‘BRCA mutation’
OR ‘Risk reducing salpingo-oophorectomy’ OR ‘High grade
serous carcinoma’). We retrieved and assessed potentially rele-
vant papers, and checked the reference lists of all papers of
interest to identify additional relevant publications. We also
considered abstracts and case reports.

3. Precursor lesions of HGSC of the fallopian tube - its
morphological and immunohistochemical features

Fallopian tube mucosa is made of three types of cells -
ciliated, secretory, and intercalated cells. The most common
are the ciliated cells, followed by secretory cells, which
together comprise over 90% of the cell population. The inter-
calated cells are presumed to be a variant of the secretory cell.
Secretory and ciliated cells alternate without a dominant
population depending on reproductive age, hormonal status,
and location in the tube [13]. The introduction of the section-
ing and extensive examination of fimbria (SEE-FIM protocol
[14]) into clinical practice of histopathological processing of
fallopian tubes led to the discovery of many new proliferative
and atypical lesions [15-17]. Apart from STIC, three other
lesions in particular need to be taken into consideration: p53
signature, secretory cell outgrowth (SCOUT), and intraepithe-
lial lesion (STIL). As these lesions have only recently been
recognized, their clinical significance is not known. They may
also have a potential role in the pathogenesis of epithelial
ovarian carcinoma [18-20].

3.1. P53 signature

P53 signature is characterized by a strip of normal-appearing
fallopian tube epithelium, at least 12 cells in length, with
strong nuclear p53 positivity [21]. Some of these lesions
have been reported to harbor 7P53 mutations [22]. The lesion
cannot be detected morphologically; it may be diagnosed
only by immunohistochemistry because of strong nuclear
p53 positivity and Ki67 proliferative index of less than 10%.

Carcinogenesis occurs in several steps and requires several
insults, which precede the development of invasive carcinoma.
The p53 signature may represent only the first step - it will be
either further developed, or will persist. We further distinguish
the proliferative p53 signature, which also cannot be detected
morphologically;  immunohistochemistry  reveals  strong
nuclear positivity of p53 and Ki67 proliferation index >10%.

3.2. Secretory cell outgrowths (SCOUTs)

This entity contains a discrete expansion of at least 30 epithe-
lial cells of secretory type (Bcl2 positive, p53 mutation nega-
tive). The lesions characterized by secretory cells outgrowth
seem to be equally involved in the carcinogenesis process and
the gradual formation of pelvic serous carcinoma as the p53
signatures [23]. SCOUT lesion is characterized by Bcl2-positive
secretory cells proliferation and the loss of PAX2 [19]. The
shared loss of PAX2 expression in SCOUTSs, serous cancer pre-
cursor (STIC) and HGSC suggests that inactivation of this gene,
while integral to neoplasia, has a wider range of associations
and may signify a generic pathway common to epithelial cell
expansion [6,24].

3.3. Serous intraepithelial lesion of the fallopian tube
(STIL)

This lesion displays cytological atypia but falls short of STIC;
the nature of this lesion and its relationship to STIC have not
been clearly established [25,26].

3.4. Serous intraepithelial carcinoma of the fallopian
tube (STIC)

STIC diagnosis is based on an assessment of a combination of
morphological and immunohistochemical features.
Morphological abnormalities include an increase in the
nucleus/cytoplasm ratio, enlarged nuclei with prominent
nucleoli, reduction of ciliary cells, loss of polarity, but with
no penetration through the basal membrane (Figure 1).
Immunohistochemical features supporting the STIC diagnosis
are p53 (overexpression of >60% or no expression) (Figure 2)
and increased Ki-67 proliferative activity index. The overex-
pression of laminin y1 immunoreactivity and alteration of its
staining pattern in STICs serve as a useful tissue biomarker,
especially for those STICs that are negative for p53 and have a
low Ki-67 labeling index [27]. Serous intraepithelial carcinoma
of the fallopian tube is defined by these histological differ-
ences and characteristics, and is thus clearly distinguishable
from the p53 signature, proliferative p53 signature, and
SCOUT lesions, bearing some, but not all of the unique histo-
logical characteristics of STIC [28].

3.5. STIC as a precursor lesion of majority HGSCs -
further evidence

There are several strong and convincing results of studies
showing that STIC is very probably the precursor lesion of
majority of pelvic HGSC. The study by Kuhn published in
2016 supports the view that both HGSC and STIC are clonally

102



Figure 1. Hematoxolin and eosin staining of fallopian tube section: increase in
the nucleus/cytoplasm ratio, enlarged nuclei with prominent nucleoli, loss of
polarity, no penetration through the basal membrane.

Mﬂs‘

Figure 2. TP53 overexpression in STIC (brown). Normal epithelium can be seen
in left bottom corner.

related, as identical TP53 mutations occur in both STICs and
concurrent HGSCs in the majority of cases [29]. STICs com-
pared with the parallel corresponding HGSC have shorter
telomeres and shortened telomeres are one of the earliest
molecular changes in carcinogenesis [30]. STICs are not metas-
tases from ovarian carcinoma (different telomere lengths
between STICs and ovarian cancers) but tubal precursor
lesions of ovarian carcinoma [31]. STICs compared with con-
comitant HGSC have lower centrosome number in STIC as
compared to HGSC [6]. These references serve as the core of
evidence to support (but not confirm) the tubal hypothesis of
HGSC.

There are several recently published studies in mouse model
testifying the origin of pelvis HGSC in fallopian tube. The double
knockout genetic mouse model was used in which Dicer gene
(essential gene for microRNA synthesis), and PTEN (a key nega-
tive regulator of the PI3 K-Akt signaling pathway), are selectively
inactivated throughout the Miillerian tract. They showed that a
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high-grade serous ovarian cancer could arise from the fallopian
tube. This mouse ovarian cancer demonstrated molecular simila-
rities with human serous ovarian cancers. Moreover, removal of
the fallopian tube prevented cancer initiation, whereas bilateral
oophorectomy had no effect. In molecularly engineered mouse
models, inactivation of BRCA, TP53, and PTEN leads to the devel-
opment of STICs and ovarian HGSC [32]. In the study of Perets
et al. they demonstrated that high-grade serous tumors can
originate in fallopian tubal secretory epithelial cells and also
establishes STIC as the precursor lesion of high-grade serous
ovarian and peritoneal carcinomas in animal models targeting
the BRCA, TP53, and PTEN genes [33]. In this recent study,
Yamamoto et al. refer about in vitro and in vivo correlates of
physiological and neoplastic human fallopian tube stem cells.
They cloned stem cells from human fallopian tube and demon-
strated that transformed fallopian tube stem cells can develop
into aggressive HGSC in mouse xenograft models in a short time.
The xenografted tumor shared all the hallmark features with
HGSC, further supporting the fallopian tube as the site of origin
of serous cancer [34]. There was a recent study published on the
effect of lovastatin in mouse models. The first model sponta-
neously developed STICs. The second model was a xenograft
tumor model in which human ovarian cancer cells were inocu-
lated into immunocompromised mice. Mice in both models were
treated with lovastatin, and effects on tumor growth were mon-
itored. Lovastatin significantly reduced the development of STICs
in first model and inhibited ovarian tumor growth in the mouse
xenograft model [35]. These references present another support
for tubal hypothesis of HGSC.

4. Incidence of STIC
4.1. STIC in BRCA mutation carriers

The lifetime risk of pelvic HGSC in the BRCAT gene mutation
carriers is up to 40-60%; it is lower in the BRCA2 gene mutation
carriers, reaching 10-30% [36]. Many of these women undergo
risk-reducing salpingo-oophorectomy (RRSO) to reduce the risk
of ovarian carcinoma and breast carcinoma. Based on extensive
examinations of fallopian tubes and studies by Cass et al., the
origin of these early carcinomas is almost exclusively in the distal
fallopian tube [37]. According to a study published by Li et al.,
occult and/or serous intraepithelial carcinoma of the fallopian
tube was found in 10-15% of BRCA-positive women after RRSO
[11]. The incidence of isolated STIC in the published studies
varies from 0.6% to 7% in BRCA-positive patients. In another
study, the incidence of STIC is 2-7% of samples of BRCA muta-
tion carriers (or in high-risk women) after prophylactic salpingo-
oophorectomy. Further, it occurs in up to 80% in BRCA-positive
patients with a proven high-grade serous ovarian carcinoma and
in 46% of patients with sporadic ovarian carcinoma [38,39]. The
STIC incidence in the population of women without the BRCA
mutation is not known.

4.2. STIC in the general population of women with
ovarian carcinomas

Kindelberger et al. described a group of women with ovarian
carcinoma, where almost none was a carrier of the BRCA
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germline mutations and STIC was detected in 35-50% of cases
simultaneously with pelvic serous carcinoma [4Q]. Carlson et al.
identified STIC in 9 of 19 (47%) of primary peritoneal serous
carcinomas and Horn et al. in 35% of cases [16,41]. More than
90% of serous carcinomas have a mutation of the p53 gene and
it was present in all the analyzed STICs [22,42]. In all cases, where
a STIC lesion was identified simultaneously with an invasive
carcinoma, the same p53 mutations were found [22]. Another
study published by Kuhn et al. in 2016 provide a step further to
support the view that both HGSC and STIC are clonally related,
as identical TP53 mutations occur in both STICs and concurrent
HGSCs in the majority of cases [29]. This is strong evidence of a
causal link between them.

4.3. STIC associated with other invasive malignancies at
primary surgery

There is a recent study published on targeted next-generation
sequencing (NGS) on formalin-fixed, paraffin-embedded tissue
from 4 women, 2 with HGSC and 2 with uterine endometrioid
carcinoma, who were diagnosed as having synchronous STICs.
NGS confirmed the presence of a STIC clonally unrelated to
one case of uterine endometrioid carcinoma and NGS of the
other tubal lesion diagnosed as a STIC unexpectedly sup-
ported the lesion as a micrometastasis from the associated
uterine endometrioid cancer. This provides evidence that
some STICs are actually metastases rather than HGSC precur-
sors [43]. Chay et al. accidentally detected STIC in three
patients with other than primary pelvic HGSC. One patient
had a primary endometrioid carcinoma of the uterine body,
stage T1a (TNM 2009), and was adjuvantly treated for simulta-
neous serous intraepithelial fallopian tube carcinoma with
carboplatin as monotherapy. A second patient died due to a
simultaneously occurring transitional cell carcinoma. The third
patient had a colon adenocarcinoma and underwent hemico-
lectomy. No details of further follow-up were available [44].

5. Methods of detection of STIC and early pelvic
HGSC

So far, there is no functional screening for ovarian carcinoma.
The aim is to find a test or a combination of methods able to
detect the disease at an early stage when there is a high
chance of a cure and mortality reduction. The current mod-
alities, gynecological examination, transvaginal ultrasound,
and serum CA125 and HE4 biomarkers have not yielded the
expected results. There is no evidence so far, any of biomar-
kers could detect the STIC or early HGSC with reasonable
sensitivity and specificity.

5.1. Future prospects in imaging methods - detection of
STIC and early pelvic HGSC

In terms of early detection, it is important to note that current
imaging technologies (sonography, CT, and MRI scans) are not
able to distinguish precursor lesions inside the fallopian tube
or ovary. The newest and still experimental methods for diag-
nosing of precancerous lesions and early fallopian tube

carcinomas include microlaparoscopy and autofluorescence
imaging.

5.1.1. Confocal and flexible microlaparoscopy

It provides live images of fallopian tube lumen. It is capable of
distinguishing macroscopically pathological changes of the
fallopian tube from the physiological ones and provides a
guide for biopsies. Images obtained by these probes in real
time during surgery have shown a clear distinction between
normal and abnormal regions within the ovarian surface
epithelium [45]. Studies using a flexible microlaparoscope
have demonstrated the ability to provide high-resolution
images of early-stage carcinoma inside the fallopian tube in
the intraoperative setting [46]. Unfortunately, image quality
produced by the microlaparoscope is diminished when com-
pared to traditional laparoscopes due to a smaller scope size,
focal distance, and a reduced light output. Procedural compli-
cations may also arise from a lack of tight correlation between
the movement of the instrument handle and instrument
movement in the surgical field due to its increased flexibility
[47]. Nevertheless, the device can successfully image organs in
vivo without major complications and needs to be carefully
evaluated in future clinical trials. There is a completed study
on optical biopsy and fallopian tube (falloptic study). The
optical biopsy has been developed and validated in the detec-
tion of early precancerous lesions (Berrett's esophagus or
carcinoma in situ of the bladder). The first objective of this
study was to prospectively assess the efficacy of optical biopsy
in the study of fallopian tubes during laparoscopy with the
correlation between the histopathological and immunohisto-
chemical analysis and endomicroscopy image interpretation.
The second objective was to describe the optical biopsy pic-
tures in order to state a classification. The final results of this
study are not published yet [48].

5.1.2. Autofluorescence imaging

A great emphasis is placed on the development of secure
imaging agents that allow for visualization of early or recur-
rent tumors. Current research in ovarian carcinoma investi-
gates the use of folate receptor (FR-A) and the HER-2
targeting antibody for specific fluorescent imaging of early
or recurrent tumors. FR-A and HER2 are overexpressed in the
majority of epithelial ovarian carcinomas, especially in HGSCs
with a high risk of recurrence. Gene expression profiling was
instrumental in identifying proteases relevant to tumors,
which further enabled the development of protease-specific
near-infrared fluorescence (NIRF) probes. They can provide not
only a higher resolution for molecular-guided detection of
early tumors but also the ability to distinguish between
inflammation and carcinoma [49]. Similarly, an alpha(v)beta
(3-) integrin-targeted NIRF probe was used successfully in
ovarian xenograft models to optimize debulking surgery [50].
High sensitivity (95%), specificity (88%), and diagnostic accu-
racy (96.5%) of this imaging system suggest that the NIRF-
targeted platform is well suited for clinical translation and may
be able to provide highly accurate images of small tumor
lesions that are otherwise difficult to detect [50]. McAlpine
et al.in 2011 published a study on autofluorescence in identi-
fying STIC and occult carcinomas in ex vivo samples of human
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fallopian tube epithelium. In the cohort of 47 cases, sensitivity
(73%), specificity (83%), positive (57%) and negative predictive
value (91%) were calculated. Authors concluded that abnor-
mal fallopian tube lesions can be detected using ex vivo
optical image technologies and other studies are needed for
developing in vivo screening via falloposcopy [49].

5.2. Oncologic cytology of the uterine cavity and
fallopian tube - detection of STIC and early pelvic HGSC

Lavage cytology of the uterine cavity and the proximal part of
the fallopian tube or brush cytology of the distal part of the
fallopian tube may be a promising method for early detection
of STIC or pelvic HGSC in the population of BRCA-positive
women or women at high risk [51]. Otsuka et al. reported
that tumor cells exfoliating from the STIC lesion may be
detected using careful endometrial cytology [52]. The occur-
rence of false positives is low. The pilot study detected malig-
nant cells in the uterine cavity in five patients who had a
physiological finding according to imaging methods; three of
these patients had no clinical symptoms. They were later
diagnosed with early HGSC [52]. One occult primary high-
grade fallopian tube carcinoma has been described based on
cytological examination of pelvis lavage [53].

5.2.1. Washing cytology of the uterine cavity and the
proximal portion of the fallopian tube

Currently, there are three clinical studies focusing on early
detection of carcinoma of the fallopian tube and ovaries
based on the analysis of suspicious or malignant cells sampled
via the lavage of the uterine cavity.

In LUDOC (lavage of the uterine cavity for the diagnosis of
ovarian and tubal carcinoma and their premalignant changes)
study, the lavage of the uterine cavity is investigated to deter-
mine whether cells from early ovarian carcinoma (EOC) or
genetic material from those cells can be detected in the
lavage fluid [54]. There is a second study — LUDOC II. This
project will prove the concept that exfoliated cells from patho-
logical changes of the ovarian surface and fallopian tube lining
will be present in a lavage from the uterine cavity [55]. Liquid-
based cervical cytology allows not only cytological evaluation
but also collection of DNA. In the LUDOC Il project, the inves-
tigators will study the specificity and sensitivity of the lavage
of the uterine cavity and proximal tubes as a test to differ-
entiate between malignant and benign ovarian tumors. The
investigators aim to detect cells from EOC or genetic material
from those cells in the lavage [55]. The third study currently
recruiting the patients is Lavage of the Uterine Cavity for the
Diagnosis of Serous Tubal Intraepithelial Carcinoma (LUSTIC)
[56]. The aim of the study is to answer the scientific question
of whether exfoliated cells from STICs get transported into the
uterine cavity via the fallopian tube, and whether it is possible
to detect those cells in the lavage fluid from the uterine cavity
and proximal fallopian tubes. To address this question, the
investigators will study 20 lavage samples and their 20 corre-
sponding STIC-positive tissue samples in women who opt for
RRSO because of increased risk of pelvic HGSC (mostly carry-
ing a BRCA mutation), without a history of tubal occlusion for
sterilization. Women who opt to have the fallopian tubes
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removed but the ovaries preserved are eligible for the study
too, as are women who opt for RRSO plus hysterectomy [56].

5.2.2. Brush cytology of the fallopian tube

Based on the current hypothesis of HGSC formation, fallopian
tubes can be considered the primary target for the develop-
ment of a screening test for ovarian carcinoma. To our knowl-
edge, there are only two studies dealing with the issue of in
vivo endoscopic brush cytology of the fallopian tubes [57,58].
The first study aimed to detect STICs. In this article, a proof-of-
concept study is described, focusing on the feasibility of
obtaining fallopian tube epithelial cells via a minimally inva-
sive approach in high-risk women with the implication of
detecting precursor lesions of ovarian, fallopian tube, and
peritoneal carcinoma in the future. They hypothesized that
cytological sampling of the fallopian tube could be performed
to identify these precursor lesions, analogous to the Pap
smear. The same group of authors came with a second trial
dealing with the description of fallopian tube cytomorphol-
ogy. They described the cytomorphological features of 15
brush cytology specimens obtained directly from the fallopian
tube during a prospective study of a new fallopian tube brush
sampling technique for possible future use in screening for
pelvic HGSC. We do not know of any other study that would
address the cytological changes in the fallopian tube for the
detection of STIC, p53 signatures, SCOUT lesions, or STIL. This
study prospectively collected and evaluated the samples of
cells from the fallopian tubes and described the spectrum of
benigh changes at the cytological level [58].

6. STIC - clinical significance of the finding

In the literature, there are few publications on the clinical implica-
tions of isolated serous intraepithelial fallopian tube carcinoma
after RRSO in BRCA mutation carriers and women at high risk.
Also, there is little data about the clinical significance of STIC in
women after BSO from benign indications. The aim of the study of
Patrono et al. was to review the published literature on isolated
STIC, to determine outcomes of these patients [59]. The study
reported a total of 78 patients with isolated STIC. Of these, 67
were carriers of BRCA mutations or women with high-risk personal
or family history, and in 11 patients, an incidental STIC was
detected after surgery for non-carcinomatous indications. The
follow-up time ranged from 2 to 150 months. Three (4.5%) patients
with BRCA mutations were diagnosed with primary peritoneal
carcinoma (PPC) during the follow-up at 43, 48, and 72 months
after RRSO. The authors conclude that the rate of PPC in patients
with BRCA mutations and isolated STIC is 4.5%. The first woman
was a 49-year-old BRCAT carrier at the time of RRSO. Cytology from
the abdominal cavity was negative and the patient did not receive
any additional treatment after the initial surgery [60]. The second
patient was a 44-year-old woman who underwent an RRSO (BRCAT
mutation carrier) and had a personal history of breast carcinoma at
age 34 and a relapse of the same carcinoma at age 41. At age 50,
6 years after her prophylactic surgery, she presented with a pelvic
mass and ascites and was diagnosed with stage IIIC PPC. After the
PPC diagnosis, the slides of her RRSO were rereviewed and an STIC
was diagnosed [61]. The third patient was a 46-year-old woman
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who was a BRCAT mutation carrier at the time of her RRSO that
contained an isolated STIC. She did not receive additional treat-
ment after this diagnosis. Four years later, the patient presented
with an elevated serum CA125 and ascites [62]. The study presents
a comprehensive analysis of the published clinical results of the
treatment in patients with isolated STIC. It tries to collect and
reanalyze the data that previously published on STIC. The quality
of the analyzed dlinical data is affected by their incompleteness,
and inconsistent information about the treatment, which in itself is
not standardized. No complete information about the follow-up of
patients and information about the extent of the staging proce-
dure (which in itself is not precisely defined) are available. Thereis a
great variability in the information on systemic adjuvant therapy,
and the BRCA condition of patients with STIC. The authors con-
cluded that the rate of PPC in patients with BRCA mutations and
isolated STIC is 4.5 % and the role of adjuvant therapy remains
elusive and routine surveillance with tumor markers and imaging is
not warranted.

The study of Wethington et al. evaluates the clinical outcome of
patients with isolated STIC. The study provides retrospective data
on 593 BRCA mutation carriers or women with high risk who
underwent RRSO in 2006-2011 [12]. All patients had peritoneal
washings collected. All surgical specimens were assessed using the
sectioning and extensively examining the fimbria protocol, with
immunohistochemistry when indicated. P53 signature lesions and
SCOUTSs were excluded. Isolated STIC was diagnosed in 12 patients
(2%) Five patients (42%) were BRCAT positive, five patients (42%)
were BRCA2 positive, and two patients (17%) had a high-risk family
history. Preoperatively, all patients with STIC had normal CA125
levels and/or pelvicimaging results. Wethington et al. performed a
review of the literature and found 49 patients with the STIC
including their own cohort of women. In total, 47 patients (96%)
had washings obtained, and 26 patients (53%) underwent hyster-
ectomy. Twenty-two patients (45%) underwent omental biopsy or
omentectomy, with no invasive disease identified in the omental
specimen. For the 34 women whose information regarding lymph
node sampling was available, 8 women (24%) had lymph nodes
removed and none were positive. Complete information on the
extent of surgical staging was available for 27 patients. Seven
reported cases (15%) had positive washings, with the remainder
of the surgical pathology without the evidence of metastatic dis-
ease. Among these patients, 2 patients received chemotherapy
and 4 patients did not. Treatment recommendations for patients
with STIC, positive washings, and no other evidence of invasive
malignancy at the time of RRSO are important. The authors con-
cluded that among the cases of isolated STIC after RRSO reported
in the literature, the yield of surgical staging is low, and short-term
clinical outcomes are favorable [12]. Peritoneal washings are the
most common site of disease spread. Individualized management
is warranted until additional data become available.

A recent study from Chay et al. published in 2016 reported
the follow-up findings of a series of incidental fallopian tube
high-grade serous carcinomas and STICs identified in women
at low risk of hereditary breast and ovarian carcinoma, under-
going surgery for other indications [44]. Patients with known
BRCA1 or BRCA2 mutations, or a family history of ovarian or
breast carcinoma before the diagnosis of STIC or HGSC were
excluded. A retrospective chart review was conducted to

obtain clinical data. Eighteen cases of incidental STIC and
HGSC were identified from 2008, with the median follow-up
of 25 months. In total, 12 of 18 patients had a diagnosis of
STIC with no associated invasive HGSC and 6 had STIC asso-
ciated with other invasive malignancies. Completion of sta-
ging surgery was performed in 7 of the 18 patients, including
5 of 12 in which STIC was only identified on primary surgery; 3
cases were upstaged from STIC only to HGSC based on the
staging surgery. Recurrence of HGSC occurred in 2 of the 18
patients. They concluded that the completion of staging sur-
gery for incidental STICs in non-BRCA patients may be consid-
ered [44]. These patients should be offered hereditary testing.

In the study reported by Morrison et al., they analyzed the
clinical and pathological features of 22 cases, including 15
pure STICs and 7 STICs associated with microscopic invasive
high-grade serous carcinomas, identified incidentally in fallo-
pian tubes removed for non-prophylactic indications [10]. No
patients were known to carry BRCAT or BRCA2 mutations. Of
the 12 pure STICs for which the location in the fallopian tube
could be established, 9 were in the fimbriated portion, 1 was
at the junction of the fimbria and infundibulum, and 2 were in
the non-fimbriated tube. The preferential finding of STIC, in
the fallopian tubes rather than the ovaries as an incidental
(clinically occult) microscopic lesion in the absence of wide-
spread pelvic carcinoma provides further evidence that STIC
might be the earliest form of pelvic high-grade serous carci-
noma and that the fallopian tube is probably the site of origin.
This study demonstrated the potential for complete examina-
tion of the fallopian tubes and ovaries to identify STICs and
early invasive serous carcinomas that might be more amen-
able to the earliest intervention and potential cure [10].

A very unusual and interesting case report was presented by
Chay et al. They reported a young woman with a prior diagnosis of
bilateral breast carcinomas [63]. She was a BRCAT gene mutation
carrier and an atypical, proliferative lesion was found in the fim-
brial end of a fallopian tube at the time of bilateral salpingectomy.
This tubal intraepithelial lesion did not meet the criteria for STIC as
it lacked high-grade atypia and had a low Ki67 (less than 10%). It
did, however, show strong diffuse p53 immunostaining indicative
of a TP53 missense mutation. This was followed by the develop-
ment of advanced stage low-grade serous carcinoma 18 months
later. This carcinoma, very atypically for a low-grade serous carci-
noma, showed strong diffuse p53 immunoreactivity. This case
demonstrates the potential for occasional low-grade serous carci-
nomas, and ‘low-grade STIC' lesions, to arise in the setting of
germline BRCA mutation. The presence of abnormal p53 expres-
sion may be helpful, diagnostically, in such cases. This case
demonstrates that the conventional morphological definitions of
STIC and high-grade serous carcinoma do not capture all lesions
associated with the molecular phenotype of serous neoplasia in
patients with hereditary breast and ovarian carcinomas [63].

7. Expert commentary

Ovarian cancer is a heterogeneous group of neoplastic diseases.
According to the latest revisited, revised, and expanded dualistic
model of ovarian carcinogenesis, STIC is thought to be potential
precursor of HGSC, undifferentiated carcinoma, carcinosarcoma,
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and PPC and is not responsible for other ovarian type | and Il
carcinomas.

The recent paradigm shift in understanding the histogenesis
and pathogenesis of extrauterine pelvic serous carcinomas has
many potential clinical implications for screening, prevention,
diagnosis, and management [8]. The latest version FIGO classifi-
cation 2014 of ovarian carcinoma is based on the concept of
pelvic HGSC, with unification of the staging system that guides
appropriate management [64]. Early detection of extrauterine
pelvic serous carcinomas is the key factor for improvement of
overall patient survival and quality of life; however, to our knowl-
edge, no currently available serum biomarkers or imaging meth-
ods and tests exist that have sufficient sensitivity and specificity,
even in a high-risk population.

Currently, the only tool for primary prevention in women at
risk of hereditary gynecological malignancy is surgical removal of
ovaries and tubes. Given the common pathways of carcinogen-
esis (common cancer stem cell) in the fallopian tube, ovary, and
peritoneum, prophylactic salpingo-oophorectomy does not
completely eliminate the risk of carcinoma development, leaving
the residual risk of PPC. Prophylactic salpingo-oophorectomy in
BRCA1/2 carriers reduces the risk of both ovarian (about 96%)
and breast carcinoma (53% in carriers of BRCA1 gene mutations,
about 72% in BRCA2 gene mutation carriers) [63, 64]. It is recom-
mended to perform the surgery between the age of 35 and
40 years, or after the completion of the reproduction plan. The
argument in the BRCAT gene mutation carriers is clearly the steep
increase in the risk of tumor development precisely at this age.
For BRCA2 gene mutation carriers, the risk begins to rise about
10 years later, between the 45th and 50th year of life. However,
up to 34% of these women suffer from breast carcinoma before
the age of 50 years. Therefore, also BRCA2 carriers can signifi-
cantly benefit from prophylactic surgery performed between the
35th and 40th year of life to reduce the risk of breast carcinoma,
as evidenced by the analysis of overall mortality [36,65]. Recently,
there is a discussion about two steps prophylactic surgery (bilat-
eral salpingectomy alone between 35th and 40th year of life
followed by bilateral ocophorectomy at the menopausal age in
BRCA carriers). Bilateral salpingectomy alone would avoid the
morbidity-mortality connected with induced menopause when
oophorectomy is associated: cardiovascular, osteoporosis, and
neurological risks along with deterioration in the quality of life
[51]. However, the idea looks very nice, there are no data sup-
porting the same effect of sole salpingectomy on risk of HGSC
development compared to salpingo-oophorectomy. Moreover,
in BRCA1 mutation carriers specifically, invasive tumor on ovary
without concurrent tubal lesion is also reported [31,39,66].
Another very important disadvantage of two step’s surgical
approach is its no positive influence on reduction of breast
cancer in BRCA1/2 carriers in comparison to standard bilateral
prophylactic  salpingo-oophorectomy. Therefore, BSO still
remains a gold standard in population at genetic risk.

For further reduction of ovarian carcinoma incidence in the
population, two additional strategies may be considered.
There has to be improved identification and genetic testing
of women who are at inherited high risk {many women with
ovarian carcinoma and triple-negative breast carcinoma are
not referred for genetic counseling). As for the surgical meth-
ods reducing the risk of ovarian carcinoma, tubal ligation must
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be mentioned. Meta-analysis of 13 strictly selected studies
showed a reduced risk of epithelial OC by 34%. The protective
effect of tubal ligation was confirmed even in a subgroup of
women 10-14 years after the procedure. The risk reduction
was confirmed for the endometrioid for endometriosis asso-
ciated ovarian cancers (RR = 0.40) and serous (RR = 0.73)
cancers, respectively, but not for mucinous [67].

There was the first population-based study published in
2015, which analyzed data on women with previous surgery
on benign indication (sterilization, salpingectomy, hysterect-
omy, and BSO and hysterectomy, compared with the unex-
posed population. They described an association between
removal of both fallopian tubes and decreased risk of ovarian
cancer. There was a statistically significantly lower risk for
ovarian cancer among women with previous salpingectomy
(HR = 0.65) when compared with the unexposed population.
In addition, statistically significant risk reductions were
observed among women with previous hysterectomy
(HR = 0.79), sterilization (HR = 0.72), and hysterectomy with
BSO (HR = 0.06) [66]. Salpingectomy might be an alternative
strategy to other sterilization techniques and opportunistically
at the time of hysterectomy or other pelvic surgery to poten-
tially reduce the incidence as well as death rates from ovarian
carcinoma in the general population [68]. The opponents of
prophylactic removal of the fallopian tubes warn of an
increased rate of intraoperative and postoperative complica-
tions, increased overall morbidity of the extended surgery and
the risk of premature ovarian failure based on compromise to
the ovaries’ vascular support [69]. None of these claims was
proved so far. A series of examinations with various end points
such as Doppler-sonographic measurements and hormonal
profile changes (follicle-stimulating hormone (FSH), luteinizing
hormone (LH), estradiol, anti-Mullerian hormone (AMH)) has
failed to show any evidence of negative influence of the
ovarian reserve after salpingectomy is performed during hys-
terectomy [70-73]. The perioperative morbidity of performing
a salpingectomy at the time of hysterectomy is not signifi-
cantly increased compared to hysterectomy alone [74].

STIC occurs with equal frequency in BRCA! and BRCA2
mutation carriers. 15% of cases are accompanied with positive
peritoneal lavage finding without other additional evidence of
the presence of invasive carcinoma in women after RRSO. The
positive pelvic lavage indicates the presence of circulating
potentially malignant cells in the abdominal cavity, prompting
some centers to add adjuvant chemotherapy. The literature
provides no clear recommendation for the standard extend of
surgery in STIC. There are no standardized guidelines for the
adjuvant postoperative treatment and follow-up of patients
with an isolated STIC. When STIC is found without an invasive
component in the fallopian tube but high-grade serous carci-
noma is identified in the ovary (whether a dominant mass,
limited surface or cortical tumor, or a microscopic focus),
peritoneum, omentum, or any other pelvic sites, it is also
reasonable to interpret the STIC as the primary lesion and
classify the tumor as tubal in origin, as has been recently
proposed [75]. Patients found to have an incidental STIC lesion
should be referred for screening for a BRCAT or BRCA2 muta-
tion. This is particularly important as BRCA carriers have the
option of further prophylactic surgery (e.g. mastectomy), and
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for testing of family members. International collaboration will
be necessary to document the natural history of STICs.

Based on current knowledge, we suggest that careful
exploration of the whole abdominal cavity and lavage is
needed to detect any site of invasive disease, completion of
staging surgery should be recommended in patients with
incomplete evaluation of the abdomen or in suspicion of
extratubal or invasive lesion and can be considered in
informed individuals, weighting the risks of a second surgical
procedure. Simple questions, such as the optimal extent of
surgical staging and the rate of BRCA germline mutations in
incidentally identified STIC lesions, need to be answered.
Likewise, the ability of adjuvant chemotherapy to reduce the
risk of progression to invasive carcinoma needs to be under-
stood. It is unlikely that a clinical trial to examine such ques-
tions could be conducted due to the rare nature of STICs
(without invasive disease) in both BRCA mutation carriers
and noncarriers. There is the Pelvic-Ovarian carcinoma
INTerception (POINT) Project. It is a registry set up to address
this critical gap in knowledge and to add to our understanding
of the behavior and outcomes of all tubal abnormalities (STIC
and tubal atypias which fall short of STIC). This can help
address the pressing need for more robust guidelines and
greatly aid in the optimal management of these patients [42].

In the absence of an invasive disease, and especially in case
of completely negative surgical staging, the follow-up of
patients with a history of isolated STIC remains a reasonable
choice. We agree with Powell et al. that although there is no
effective screening system able to detect pelvic HGSC earlier
than at the time of the diffuse spread of the disease, patients
with an identified STIC lesion fall into the risk category that
reguires continued monitoring. A rational scheme should
include check-ups at the intervals of 6 months, consisting of
gynecological examinations, CA 125 and/or HE4 sampling, and
pelvic ultrasound examination by an expert sonographer, CT
may be considered as per institutional guidelines for ovarian
cancer patients’ follow-up.

8. Five-year view

As for the future, it is important to either better identify
individual at risk using new wide-genome or epigenome-
based technique and to identify the appropriate tool for
ovarian screening in high-risk individual based on detection
of precursor lesions and early HGSCs. The serum screening
tests based only on tumor markers are not sufficient. The
combination of tumor markers and imaging methods has
not been shown to be sufficient in wide HGSC screening.
New approaches based on wide-genome or epigenome
seqguencing are very promising, even still in research studies.
The novel imaging techniques based on detection of FR-A
and HER-2 using targeted antibodies labeled with a fluores-
cent reagent are promising. FR-A and HER2 receptors are
overexpressed in the majority of epithelial ovarian carcino-
mas, especially in HGSCs with a high risk of recurrence.
Another trend in the imaging of early tumors is their detec-
tion by protease-specific NIRF probes. They can provide not
only a higher resolution for molecular-guided detection of
early tumors but also the ability to distinguish between

inflammation and cancer [50]. Within 5 years, the results of
studies dealing with the washing cytology of the uterine
cavity and the proximal part of the fallopian tubes or brush
cytology of fallopian tubes should be available and answer
the question of whether these techniques are the right ones
for the screening of STIC or early HGSC. Simple questions,
such as the optimal extent of surgical staging and the rate of
BRCA germline mutations in incidentally identified STIC
lesions, need to be answered. Likewise, the ability of adjuvant
chemotherapy to reduce the risk of progression to invasive
carcinoma needs to be understood. It is unlikely that a clinical
trial to examine such questions could be conducted due to
the rare nature of STICs (without invasive disease) in both
BRCA mutation carriers and noncarriers. Only international
cooperation and a database like the Pelvic-Ovarian carcinoma
INTerception (POINT) represent a promising path for the
future able to address this critical gap in knowledge and
add to our understanding of the behavior and outcomes of
all tubal abnormalities (STIC and tubal atypias which fall short
of STIC). These projects and further clinical trials can help
address the pressing need for more robust guidelines and
greatly aid in the optimal management of these patients [44].

Key issues

® The research on carcinogenesis of ovarian carcinoma
revealed a number of morphological and submorphological
changes that support the theory of HGSC development in
the fallopian tube; however, their clinical significance is not
clear

® STIC is a pathomorphologically and immunohistochemically
detectable lesion

® Apart from STIC, other lesions (detectable only by immuno-
histochemistry) in particular need to be taken into consid-
eration: p53 signature, secretory cell outgrowth (SCOUT)
and intraepithelial lesion (STIL)

® |ncidence of isolated STIC is 0.6-7% of samples after RRSO
in BRCA mutations carriers or women at high risk of carci-
noma development. STIC can be detected in 80% of BRCA-
positive patients with proven HGSC and in 46% of patients
with sporadic ovarian carcinoma

® The STIC incidence in the population of women without the
BRCA mutation is not known

® The novel autofluorescent imaging techniques are promis-
ing in detection of STIC and early HGSC

® Washing cytology of the uterine cavity and the proximal
part of the fallopian tube and brush cytology are being
studied as possible examination methods in the detection
of STIC and early HGSC in BRCA mutation carriers, and
women at high risk of HGSC

® Patients found to have an incidental STIC lesion should be
referred for screening for a BRCAT or BRCA2 mutation

® |n the absence of an invasive disease, and in the case of
completely surgical evaluation, follow-up of patients with a
history of isolated STIC remains a reasonable choice

® A rational follow-up scheme should include check-ups
every 6 months consisting of gynecological examinations,
CA 125 and/or HE4 sampling and pelvic ultrasound exam-
ination by an expert sonographer
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5.2. Zmény FIGO stagingu karcinomu tuby, ovaria a peritonea vyvolané
nalezem STIC

Dualisticka teorie karcinogeneze ovaria predpoklada, Ze ovarialni karcinom neni jeden subjekt
s n¢kolika histologickymi podtypy, ale soubor ruznych onemocnéni, ktera vznikaji z bunck
rizného puvodu, kdy nékteré znich nemusi pochazet z povrchového epitelu ovaria. Nové
informace o vzniku karcinomu ovaria ukazuji na komplexni a slozité propojeni zhoubného
nadoru vaje¢niku, vejcovodu a vystelky dutiny biisni (peritonea). Tento fakt byl zohlednén
Vnovém revidovaném stagingovém systému vydaném FIGO. Nova Kklasifikace zahrnuje
karcinom ovaria, tuby a peritonea, zpochybiiuje tradicni klasifikaci téchto onemocnéni a
zohledniuje nové poznatky tykajici se primarniho vzniku karcinomu ovaria z prekancerozy STIC.
High-grade ser6zni karcinomy, at’ uz ovarialni, tubarni ¢i peritonealni, se ve skute¢nosti chovaji
jako jedno onemocnéni bez rozdilu v délce preZiti.

Autor seznamuje jako korespondujici autor ¢eskou odbornou vetejnost s témito poznatky formou

¢lanku publikovaného v ¢asopisu Ceska gynekologie — viz piiloha 5.2.1.
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Introduction: Pelvic high-grade serous carcinomas
(HGSCs) include carcinoma of ovary, fallopian tube,
and peritoneum. Five-year survival, irrespective of the
stage, is between 35-40%. Most patients are diagnosed
in advanced stages of the disease. The new revised and
expanded dualistic model of ovarian carcinogenesis
shows that type Il tumars are composed for the most
part of high-grade serous ovarian carcinoma, carcino-
sarcoma, undifferentiated carcinoma and can he further
subdivided into morphologic and molecular subtypes.
Many type Il carcinomas develop from STIC predomi-
nantly in the distal portion of the fallopian tube and it is
very likely the point of the origin of a significant subset
of the pelvic high-grade serous carcinomas.

Obijective: To provide an overview of major changes in
our understanding of the origin of ovarian cancer, that
led to the revision of FIGO (International Federation of
Gynecology and Obstetrics) classification and its uni-
fication for the ovary, fallopian tube and peritoneum.
We summarize the new classification, main changes
compared to the original one and their clinical impact.
Methods: For this review, we have used the results of
studies and review articles on the subject published in

Uvod: Panevni high-grade serdzni karcinomy (HGSCs)
zahrnujf karcinom ovaria, vejcovodu a peritonea, Pétileté
preziti se bez ohledu na stadium nemoci pohybuje mezi
35-40 %. Vetsina pacientek Je diagnostikovana v po-
krocilych stadiich nemoci. Novy revidovany a rozsireny
dualisticky maodel vzniku karcinomu ovaria ukazuje, ze
tumory typu Il zahrnuji vétsinu high grade seréznich
karcinom(, karcinosarkom, nediferencovany karcinom
a mohou byt dale déleny na morfologické a molekuldrni
subtypy. Mnoho karcinomd typu Il se vyviji ze serdz-
niho tubarniho intraepitelidinihe karcinomu (STIC),
dominantné v distalni ¢asti vejcovodu, coz je velmi

English up to Octeber 2016. They were identified through
a search of literature using PubMed, MEDLINE-Ovid,
Scopus and Cochrane Library with the keywords (“se-
rous tubal intraepithelial carcinoma” or “high-grade se-
rous ovarian carcinoma” or “FIGO ovarian cancer staging
20147). We retrieved and assessed potentially relevant
studies, and checked the reference lists of all papers
of interest to identify additional relevant publications.
Conclusion: The origin of most cases of pelvic HGSC
(carcinoma of ovary, the fallopian tube, and peritone-
um) is expected in the fallopian tube epithelium. The
main changes in the revised FIGO classification for
extrauterine pelvic serous carcinomas were subdivision
of stages IC, Il and IV and elimination of the old stage
[, based on new knowledge and prognostic data. A
prereguisite for the proper treatment of patients is to
perform adequate surgical and pathological staging,
including determining the grade of carcinoma. These
factors, coupled with appropriately performed operation
with zero postoperative residuum (RO), are the most
important prognostic factors for patients with carcinoma
of the ovary, fallopian tube, and peritoneum.

staging, STIC, high-grade serous carcinoma

pravdépodobné misto puvedu vyznamné podskupiny
high-grade panevnich seréznich karcinoma.

Cil prace: Podat prehled o hlavnich zménach v chapani
vzniku malignich ovaridlnich nadord, které vedly k re-
vizi FIGO (International Federation of Gynecology and
Obstetrics) klasifikace a jejimu sjednoceni pro nadory
ovaria, vejcovodu a peritonea. Souhrnné prezentuje-
me novou klasifikaci, hlavni provedené zmény oproti
pUvodni klasifikaci a jejich klinicky dopad.

Metodika: Byly pouzity vysledky studii a prehledovych
¢lanku s danym tématem publikovanych do fijna roku
2016, ziskanych vyhledavanim s pouzitim PubMed,
MEDLINE-Ovid, Scopus a Cochrane Library pomaoci
klicovych slov (,serous tubal intraepithelial carcinoma®
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nebo ,high-grade serous ovarian carcinoma“ nebo
LFIGO ovarian cancer staging 2014"). Vyhledali jsme
a vyhodnotili patencialné relevantni publikace a prosli
jejich referencni seznamy s cilem urcit dalsi vhodné
studie a publikace.

Zaveér: PUvod vétsiny piipadld panevniho HGSC (karci-
nom ovaria, tuby a peritonea) se predpoklada v epitelu
vejcovodu. Hlavnimi zménami v revidované FIGO kla-
sifikaci extrauterinnich panevnich serdznich karcinom(
bylo rozdéleni stadif IC, Il a IV, vynechani stadia IIC na

Spektrum extrauterinnich panevnich seréznich
karcinomii zahrnuje ovaridlni karcinom, primarni
peritonedlni a karcinom vejcovodu [7]. Maligni
nadory ovaria jsou patym nejcastéjSim nadoro-
vym onemocnénim Zen ve vyspélych zemich [18].
Pétileté preZiti se bez ohledu na stadium nemoci
pohybuje mezi 35-40 %. U vétSiny pacientek (75 %)
je nemoc diagnostikovana v pokrocilych stadiich
(III-1V) s pétiletym pfeZitim 5-25 %. Dokonce i pfi
zjisténi nemoci v éasnych stadiich je pétileté pfe-
ziti u panevnich high-grade seréznich karcinomt
(HGSCs) pouze 60-85 % [2].

Maligni ovaridlni nadory jsou skupinou one-
mocnéni, kterd se vzdjemné 1isI morfologii i biolo-
gickym chovanim. V 90 % se jedna o maligni epite-
lidlni karcinom. Mnohem méné Casté jsou nadory
ze zarodefnych bunék (dysgerminom, nador ze
Zloutkového vacku, nezraly teratom, choriokar-
cinom, embryondlni karcinom) a nadory z bunék
stromatu a zdrodeénych pruht (nddor z bunék
granuldzy, arenoblastom, androblastom) [11, 18].

Staging panevniho HGSC (karcinom ovaria,
tuby a peritonea) ma dva hlavni cile. Poskytuje
standardni terminologii umoziiujici srovnani
pacientek mezi jednotlivymi centry a zafazeni
pacientek do prognostické skupiny vyzadujici od-
povidajici 1é¢bu. Plivodni FIGO Klasifikace ovari-
alnich malignit byla publikovana v roce 1988 (Rio
deJaneiro). Divodem revize FIGO klasifikace v roce
2014 byly dvé zasadni zmény v pohledu na ovarialni
maligni nadory.

Prvnizménou byl poznatek, Ze epitelidlni ovari-
alni karcinom neni jednotné onemocnéni a na za-
kladé histopatologickych, imunohistochemickych
a molekularné-genetickych analyz jej 1ze rozdélit
do péti hlavnich typii: high-grade serdzni karci-
nom (70 %), endometroidni (10 %), clear-cell (10
%), mucinézni (3 %) a low-grade serézni karcinom
(5 %) [18]. Kurmantv dualisticky model klasifikuje
ovarialni karcinomy do dvou odlisnych skupin,
které se 1isi biologickym chovanim, odpovédi na
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zakladé novych poznatkld a zpresnéni prognostickych
dat. Pfedpokladem pro spravnou lé¢bu pacientek je
adekvatni provedeni chirurgického a patologického
stagingu vcetné uréeni gradu karcinomu. Tyto faktory
jsou spolu s operaci provedenou s nulovym pooperacnim
reziduem (RO) nejzasadnéjsimi prognostickymi faktory
pro pacientky s karcinomem ovaria, tuby a peritonea.

staging, STIC, high-grade serézni karcinom

MUDr. Vit Weinberger, Ph.D,, vitweinberger@gmail.com
Ces. Gynek., 2017 82, ¢. 3, 5. xxx-xxx

1é¢bu a progndzou, Typ I (low-grade malignity)
zahrnuje low-grade serézni karcinom, low-grade
endometroidni karcinom, clear cell karcinom,
karcinom z pfechodnych bunék a mucinézni kar-
cinom. Typ II (high-grade malignity) zahrnuje
high-grade serézni karcinom, high-grade endo-
metroidni karcinom, karcinosarkom a nediferen-
covany karcinom [14].

Druhym vyznamnym objevem ovliviiujicim
soucasny pristup bylo poznani, Ze mnoho kar-
cinomt typu II se vyviji ze serézniho tubarniho
intraepitelidlniho karcinomu (STIC), dominantné
v distalni ¢asti vejcovodu, coZ je velmi pravdépo-
dobné misto ptivodu vyznamné podskupiny panev-
nich HGSCs [4, 15]. Stejny ptivod je pravdépodobny
unékterych tubarnich a peritonealnich high-grade
seréznich karcinoma.

Vzhledem ke spoletnému puvodu a identické
chirurgické a farmakologické 16¢bé téchto karcino-
mu byl v nové revizi sjednocen staging pro zhoubné
nadory ovaria, vejcovodu a peritonea [19]. Nova
FIGO Kklasifikace 2014 bere v ivahu nejvyznamneéjsi
prognostické parametry sdilené vsemi typy nado-
ri. Histopatologicka diagnodza je zasadné dlilezitd
pro adekvatni staging, nebot rizné histologické
typy nadort koresponduji s riznou odpovédi na
1écbu.

Vznik HGSC nebyl dosud exaktné popsan a po-
chopen. Jiz v roce 1969 byly publikovany nazory
a teorie smértujici k jeho moZznému multifokalni-
mu piivodu, potencidlné i ve vejcovodu. Nedavno
byla obecné pfijata teorie ser6zniho tubarniho
intraepitelialniho karcinomu (STIC) vychdzejici
z hodnoceni vzorkil z profylaktické salpingo-oofo-
rektomie u Zen s mutaci BRCA [3]. Podrobné imu-
nohistochemické vysetfovani odhalilo u nositelek
BRCA mutaci vys$si incidenci okultniho tubarniho
karcinomu nez okultniho ovaridlniho karcinomu



Tab.1 FIGO 2014 stage | karcinomu ovaria a tuby. Rozdily mezi starou a novou klasifikaci.

STAGE |
Tumor omezen na vajecnik nebo vejcovod, maligni buiiky mohou byt pfitomny v peritonealni tekutiné
Stara klasifikace Nova klasifikace
Tumor omezen na jedno avarium, intakini kapsula, Tumor omezen na jedno ovarium, intaktni kapsula,
1A tumor neni na povrchu ovaria ¢i vejcovodu, negativni 1A tumaor neni na povrchu ovaria ¢ vejcovodu,
lavaz negativnilavaz
B Tumor zasahuje na obé ovaria/tuby - jinak stejné jako B Tumor zasahuje na obé ovaria/tuby - jinak stejné
stadium |A jako stadium 1A
IC Tumor na jednom ¢ obou ovariich
Chirurgicky zpUsobena ruptura tumoru
. . p IC1 L
Tumor na jednom ¢i obou ovariich + ruptura kapsuly {(peroperatné)
IC tumoru a/nebe tumor na povrchu ovaria, a/nebo B} .
pozitivnl lavaz/ascites Ic2 Ruptura kapsuly‘tumoru pfed operaci & nador
na povrchu ovaria
IC3 Maligni bunky v ascitu nebo peritoneaini lavazi

[23]. STIC byl popsan také u pokrocilého stadia
sporadickych HGSCs s ovaridlni nadorovou masou
a ve vzacnych ptipadech primarniho tubarniho
nebo peritonedlniho HGSC bez zfejmého postiZzeni
ovarii [18], Imunohistochemické znaky podporujici
diagndzu STIC jsou nadmérna nebo zcela chybéjici
exprese p53, zvySeni Ki-67 proliferacniho indexu
[12]. TP53 mutace piitomné u STIC i HGSC ukazuji
na jejich klonalni vztah [19]. STIC ma ve srovnani
s paralelnim odpovidajicim HGSC kratsi telomery
a zkraceni telomer je jedna z nejcasnéjsich mole-
kuldrnich zmén v karcinogenezi [13]. STIC neni
metastazovanim ovaridlniho karcinomu, ale jeho
tubarni prekurzorovou 1ézi (rozdilné délky telomer
mezi STIC a ovaridlnim karcinomem) [6]. Tyto
skute¢nosti jsou jadrem dGkaz{i na podporu (ne
potvrzeni) tubarni hypotézy HGSC [23].

Na druhé strané u low-grade ovariadlnich serdz-
nich karcinoma (LGSCs) se pfedpoklada postupny
vyvoj z histologicky rozpoznatelnych prekurzort,
zejména z benignich seréznich cystadenoma/ade-
nofibromi (vznikajicich s epitelidlnich inkluznich
cyst ovarialniho povrchu) pfes stadium borderline
tumort [7, 19]. Dualisticky model pfipisuje vzniku
high-grade a low-grade karcinomtm razné ge-
netické charakteristiky [16]. LGSCs jsou spojeny
s KRAS a BRAF mutacemi a nesouviseji s abnor-
malitami TP53 a BRCA [19].

Na zdkladé uznani tubdrniho pavodu vétsiny
extrauterinnich panevnich seréznich karcinomi,
Mezinarodni federace gynekologl a porodniki
FICO vroce 2014 schvalila a publikovala podstatné

zmény v puvodni chirurgické a patologické klasifi-
kaci ovaridlnich malignich nadora [18].

Onemocnéni stadia [ je omezeno na vajecniky
nebo vejcovody, piipadné jsou pritomny maligni
buriky v ascitu ¢i peritonedlnim vyplachu. Tumor
limitovany na jeden vajeénik nebo jeden vejcovod
je klasifikovan jako stadium IA. Tumor limitovany
na oba vaje¢niky nebo vejcovody je klasifikovan
jako stadium IB, Onemocnéni s pfitomnosti na-
dorovych bunék na povrchu vajec¢niku nebo vejco-
vodu, ruptura tumoru nebo pifitomnost malignich
bunék v ascitu ¢i peritonealnim vyplachu spada
do stadia IC [19]. Zasadni rozdil oproti pavodni
Klasifikaci spociva v konstatovani, Ze vejcovod je
pravdépodobnym mistem vzniku velké ¢asti panev-
nich HGSCs a v novém rozdéleni stadia IC (tab. 1).
Mikroskopicky rozsev nddoru mimo adnexa je dale
délen do stadii IC1- iatrogenni ruptura tumoru,
1C2- ruptura pouzdra pfed chirurgickym zakrokem
nebo piitomnost nadoru na povrchu vajecniku
nebo vejcovodu, IC3- maligni buniky v ascitu nebo
peritonedlnim vyplachu [19].

Onemocnéni omezené na malou panev a pa-
nevni peritoneum je klasifikovano jako stadium
11 bez ohledu na to, zda vychazi z vajecnika, nebo
vejcovodll. Makroskopicky patrné rozéifeni a/nebo
implantace nadoru na vejcovody a/nebo vaje¢niky
a/nebo postiZzeni délohy je klasifikovano jako sta-
dium IIA. Sifeni na jiné panevni organy (tlusté
stfevo, mocovy méchyt) je klasifikovano jako stadi-
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Tab.2 FIGO 2014 stage Il karcinomu ovaria, tuby a peritonea. Rozdily mezi starou a novou Klasifikaci.

1A Tumor zasahuje na serdzu délohy a/nebo tuby A Tumor zasahuje na serdzu délohy a/neba tuby
B Tumor zasahuje jiné organy v malé panvi

1B Tumor zasahuje jiné organy v malé panvi
lc I1A nebo IIB s pozitivnim ascitem/lavazi

Tab.3 FIGO 2014 stage Ill karcinomu ovaria, tuby a peritonea. Rozdily mezi starou a novou Klasifikaci.

1A Mikroskopické metastazi mimo panev

HIA Pozitivni spadove uzliny a/nebo mikroskopicke
metastazy mimo panev

Pouze pozitivni spadové uzliny

Makroskopicky patrné metastazy mimo panev > 2
1nc cm v nejvétsim priméru a/nebo metastazy
v retroperitonedinich spadowvych uzlinach

. . . ) N
ne Makroskopicky patrné metastazy mimo panev <2 AT INATC) Metastazy = 10 mm
cm v nejvetsim priméru
[ATC) Metastazy > 10 mm
A2 Mikroskopické extrapelvické metastdzy peritonea

+ pozitivni spadove lymfatické uzliny

Makroskopicke extrapelvicke metastazy =2 ¢cm
B + pozitivni spadove lymfaticke uzliny. Rozsiren!
tumoru na kapsulu jater/sleziny

Makroskopickée extrapelvicke metastdzy > 2 cm
nc + pozitivni spadoveé lymfatické uzliny. Rozsireni
tumoru na kapsulu jater/sleziny

um [IB. Viechna onemocnéni stadia II jsou 1é¢ena
adjuvantni chemoterapii, dalsi déleni proto neni
nutné. V puvodni klasifikaci uvddéné stadium
1IC (IIA nebo IIB s malignimi bunikami v ascitu ¢i
peritonealnim vyplachu) bylo zhodnoceno jako
nadbytecné a v nové klasifikaci bylo vynechano
(tab. 2). Klasifikace primarniho peritonedlniho
karcinomu za¢ind od stadia II [18]. V pfipadé po-
stizeni peritonea mimo malou panev musi byt
onemocnéni hodnoceno jako stadium III [19].

STADIUM Il

Stadium III je nejvétsi skupinou pokrocilych
nadorl a zahrnuje tumory mimo panev s posti-
zenim peritonea dutiny bfini, omenta, rendlni
fascie, jaterniho pouzdra, slezinného pouzdra
(bez metastdz v parenchymu) a/nebo metastizy
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v lymfatickych uzlinach [19] (tab. 3). Méné nez
10 % ovarialnich karcinomi se §ifi mimo panev
samostatnym postizenim lymfatickych uzlin bez
postiZeni peritonea. Samostatné metastazovani
do retroperitonealnich lymfatickych uzlin se fadi
do stadia IIIA1s dal$im délenim na IIIA1(i) pro me-
tastizy do 10 mm v nejvétsim rozméru a IIIA1(ii)
pro metastazy vétsi nez 10 mm [18], Takové one-
mocnéni ma lepsi prognoézu, proto je nové klasifi-
kovano jako II1Al, a ne 1IC, jak tomu bylo dfive.
Mikroskopické peritonedlni postiZzeni mimo malou
panev s/nebo bez pozitivnich lymfatickych uzlin
je klasifikovano jako stadium IIIA2. Stadium IIIB
zahrnuje makroskopické peritonedlni metastazy
mimo panev o velikosti do 2 cm v nejvétSim roz-
méru. Jsou-li peritonedlni metastdzy mimo panev
véts$i nez 2 cm, je onemocnéni klasifikovano jako
stadium IIIC [19].



Tab.4 FIGO 2014 stage IV karcinomu ovaria, tuby a peritonea. Rozdily mezi starou a novou klasifikaci.

STAGE IV
Vzdalené metastazy, mimo peritonealni postizeni dutiny bfisni

Stara klasifikace

Nova klasifikace

Vzdalené metastazy mimo peritonedlnich. Meta
v parenchymu jater.

IVA Pleuralni vypotek s pozitivni cytologil

Metastézy parenchymu jater, sleziny; metastézy do
IVB extraabdominalnich organl (LU inguina, uzliny mimo
dutinu bfisni)

Stadium IV zahrnuje vSechny tumory se vzdale-
nymi metastdzami s vyloucenim peritonedlnich,
spadajicich do stadiaIlaIll (tab. 4). Stadium IV se
nové déli na stadium IVA, kam patii onemocnéni
projevujici se malignim pleurdlnim vypotkem,
a stadium IVB, do kterého fadime parenchyma-
tézni metastizy nebo extraabdomindlni metastazy
(lymfatické uzliny mimo bfiSni dutinu, inguinalni
lymfatické uzliny, tumory pupku a bfisni stény,
stfevni infiltraty s postiZzenim sliznice) [19].

cinomu ovaria z roku 2014 bylo pfidani tumorti
vychdzejicich z tuby a peritonea a sjednoceni jejich
stagingu. Pro ucely nové FICO klasifikace je nut-
né urcit primarni misto vzniku extrauterinnich
high-grade seréznich karcinomu jako ovaridlni,
tubdrni nebo primarné peritonedlni [18]. V po-
kroéilych stadiich onemocnéni jsou prekurzorové
1éze casto piekryty, coZ znesnadniuje diagnostiku
a spravné zafazeni pavodu tumoru. Zasadnim
krokem k urceni plivodu tumoru je detailni vySet-
feni vejcovodu, kde se pravdépodobné ve velkém
mnozstvi pfipadd nachazi prekurzorova léze ¢i
puvodni nador. Doporuceny postup histologického
zpracovani tub u HGSCs a nosicek mutace BRCA
nazyvany SEE-FIM (Sectioning and Extensively
Examining the Fimbriated end of the fallopian
tube) umoznuje hodnoceni nejvétsi mozné plochy
povrchu fimbrii pro nalezeni pfitomnosti STIC
nebo pocatecniho HGSC [9, 20]. Pritomnost STIC
bez invaze nebo extratubarniho §ifeni by méla byt
klasifikovana jako FIGO stadium IA tubarniho kar-
cinomu s vysvétlenim, Ze neni pfitomen invazivni
karcinom. STIC je schopen $ifeni a tvorby vzdale-
nych metastdz, prestoZe se nejedna o invazivni
nador vejcovodu. Jako primarné tubarni by mély
byt popsany viechny pfipady, kdy je STIC nalezen
ve vejcovodu bez ohledu na mnozstvi tumoru na
ovariu, peritoneu ¢i v tubé. Piipady s dominant-
nim ovarialnim postiZzenim a identifikovatelnym
vejcovodem bez STIC by mély byt klasifikovany

jako primarné ovaridlni. Jako primarné perito-
nealni by mély byt popsany pfipady s vyloucenou
piitomnosti STIC nebo malého HGSC v tubé, kdy
oba vaje¢niky jsou normalni velikosti, postizeni
extraovarialni je vétsi nez postiZeni na povrchu
kteréhokoliv ovaria [20].

Vyznam ruptury nadoru, jak spontanni, tak
iatrogenni, neni zcela jasny. Z nékterych studii
vyplyva, Ze rozdéleni stadia IC na tfi subtypy v nové
FIGO Klasifikaci ma sv@j prognosticky vyznam,
ale dosud bez realného terapeutického dopadu [8,
21, 22]. Nékteré studie odhalily, Ze perioperacni
ruptura pouzdra zvySuje riziko recidivy onemoc-
néni, Vergote et al, prezentovali, Ze ruptura na-
doru béhem chirurgického zakroku a pfed nim ma
nezavisly nepfiznivy vliv na pfeziti bez ptiznakl
nemoci [22]. Suh et al. ve své retrospektivni studii
dosli k vysledku, Ze pétileté pieZiti pacientek sta-
dia IC1 bylo podobné jako u stadia IA, a bylo tedy
jasné vyssi neZ u pacientek stadia IC3 [21]. Naopak
Kim et al. v nedavné metaanalyze neprokazal, Ze
by iatrogenni ruptura tumoru ovlivnila prognézu
pacientek v ¢asném stadiu onemocnéni [1, 5, 8,
10]. Stupen diferenciace byl v nékolika analyzach
tumori stadia I identifikovan jako nejsilnéjsi
prognosticky indikator pfeziti bez pfiznakil one-
mocnéni. Stadium [ u primarniho peritonealniho
karcinomu neexistuje [18].

Stadium II je relativné vzacné, Pro revidova-
né stadium II Paik et al. a Suh et al. nepotvrdili
vyhody v lepdi predpovédi progndzy pacientek,
Klinicky je téZké rozlisit stadium IIA od stadia
IIB, nebot serdza vejcovodu, délohy a vajecniki
tvo¥i kontinuum panevniho peritonea. Casté jsou
pfipady, kdy vzhledem k zavaznym sristiim nelze
zcela vyloucit peritonealni postiZeni, piestoze neni
histologicky prokizano. Podle zavérii téchro studii
jsou pro dosazeni statisticky vyznamnych vysledka
potfebné dalsi studie s pocetnéjsi populaci a bude
nutné porovnat vysledky celkového preZiti pacien-
tek ve stadiu II s Casnym stadiem III [17, 21]. Jisté
je rozdil v biologickém chovani tumoru, ktery se
§ifi per continuitatem od toho, ktery skokové me-
tastazuje, coz ale nova klasifikace nezohlednuje.
Nékteré prace ukazuji na fakt, Ze peritoneum je
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anatomickd jednotka a postizeni panevniho ¢i ex-
trapelvického peritonea je prognosticky podobné,
Navrhuji definovat vechny pfipady s postizenim
peritonea (véetné délozni serdzy) jako stadium III.
Na druhou stranu ale existuji jasné rozdily v délce
preziti mezi ptipady s panevnim a extrapelvickym
rozsevem choroby [18].

HGSCs jsou vét§inou diagnostikovany ve stadiu
1IIC a tyto tumory se typicky $ifi po peritoneal-
nich povrsich-omentum, mezenterium, stfeva,
parakolicky prostor vpravo, branice, povrch jater
a sleziny [19]. DiileZitou otdzkou plivodniho stadia
11IC je rozdil v progndze mezi onemocnénim s in-
traabdomindlnimi metastazami a onemocnénim
s izolovanym postiZzenim retroperitonealnich lym-
fatickych uzlin. Paik et al. prokazali jasnou vyhodu
v preziti pro stadium I11A1 a IIIA2 oproti stadiu IIIC
v revidované FIGO Kklasifikaci [17]. Jednim z ptijatel-
nych vysvétleni maZe byt vyssi mira cytoredukce
ve srovnani se stadiem IIIC s intraperitonealnimi
metastazami ve v&tsi velikosti nez 2 cm. Suh et al.
ukazali, ze optimalni cytoredukce byla nezavislym
prognostickym faktorem pro celkové preziti paci-
entek ve stadiu IIIC [21]. Kontroverzni je nastavevi
cut-off hladiny velikosti metastaz 1 cm mezi stadii
IIIAL(i) a ITAL(ii) a rovnéz diskutabilni je rozmér 2
cm k odliSeni stadii I1IB od IIIC, Néktefiautofi na-
vrhuji rozdélit stadium IIIB a I1IC na mikroskopické
a makroskopické postiZeni peritonea [18].

Onemocnéni stadia IV miZe byt vice heterogen-
ni skupinou, nez se piedpokladalo. Retrospektivni
studie demonstrovaly vyznamné rozdily v celko-
vém pieziti mezi pacientkami stadia IV s metasta-
zami pouze v supraklavikularnich lymfatickych
uzlinach a pacientkami s jinymi formami vzdale-
nych metastaz [17, 21]. Metastdza v pupku je fazena
do stadia IVB, ackoli se néktefi autofi domnivaji,
Ze svym plavodem (postiZeni peritonea v reziduu
urachu) a prognézou by meéla byt fazena do stadia
1IIC [18].

Nova revize FIGO klasifikace 2014 sjednotila
staging karcinomu ovaria, vejcovodu a primarni-
ho peritonealniho karcinomu na zakladé pfijeti
STIC teorie jejich pfevdzné spolecného pluvodu.
Hlavnimi zménami v revidované FIGO klasifikaci
extrauterinnich panevnich seréznich karcinomi
bylo rozdéleni stadii IC, III a IV a vynechani sta-
dia IIC na zdkladé novych poznatki a zpiesnéni
prognostickych dat. Pfedpokladem pro spravnou
1é¢bu pacientek je adekvatni provedeni chirurgic-
kého a patologického stagingu véetné urceni gra-
du karcinomu. Tyto faktory jsou spolu s adekvat-
né provedenou operaci s nulovym poopera¢nim
reziduem (RO) nejzdsadnéjs$imi prognostickymi
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5.3. Nové diagnostické a prognostické biomarkery karcinomu délohy
Karcinom délohy je nejrozsifenéjsi gynekologickou malignitou ve vyspélych zemich a jeho
incidence se zvySuje. Tyto karcinomy jsou tradicné¢ rozd€leny na endometrioidni a non-
endometrioidni karcinomy na zéklad¢ jejich histologie. Pfedpoklada se, Zze endometrioidni
karcinomy vznikaji z hyperplastického endometria pod vlivem estrogenni stimulace a obecné
maji ptiznivou prognézu. U non-endometrioidnich karcinomii se pfedpokladd, Ze vznikaji z
atrofického endometria, nejsou zavislé na stimulaci estrogeny a maji horSi prognézu [61].
Karcinom délohy se nejcastéji projevi krvacenim v menopauze. Diky tomu je vice jak 70 %
pfipadi onemocnéni diagnostikovdno v €asném stadiu s pfiznivou progndzou stran celkového
preziti [61].

Pokud je tumor diagnostikovan ve stadiu FIGO I a nejsou pfitomny znamky vyssiho rizika
(endometrioidni typ grade 3, non-endometrioidni typ, hloubka invaze pfes polovinu myometria),
je chirurgicky vykon vrozsahu extrafascidlni hysterektomie s oboustrannou adnexektomii
povazovan za dostateCny. Pokud jsou vyjadieny faktory vyssiho rizika pro relaps onemocnéni, je
chirurgicky vykon radikalngjsi (v€etné panevni a paraaortdlni lymfadenektomie, omentektomie) a
nasleduje adjuvantni 1écba (radioterapie a u vyssich stadii, resp. u non-endometrioidni histologie
v kombinaci s chemoterapii) [61].

Ptes inicialn¢ dobrou prognézu ,low-risk“ skupiny 15-20 % pacientek zrelabuje. Tento fakt
nahrava hypotéze tykajici se inicialné chybného zatazeni pacientek do skupiny nizkého rizika. Na
druhé strané¢ pacientky s moznym chybnym inicidlnim zafazenim do skupiny vysokého rizika
mohou byt zatizeny nadmérné agresivni 1é¢bou zpusobujici vyss$i poopera¢ni morbiditu [62].
Rozsah chirurgického vykonu se totiz stanovuje na zdkladé histologie ze separované abraze ¢i

hysteroskopie, kterd ale az v jedné tfetiné¢ piipadii karcinoml s vysokym rizikem relapsu
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nekoreluje s definitnim nalezem zresekatu. Opera¢ni 1é¢ba je pak Vv téchto pripadech
neadekvatni.

Vyvstava tedy naléhava potieba identifikace novych markert, které by pomohly zpiesnit
rozdéleni pacientek do jednotlivych rizikovych skupin a Iépe tak individualizovat 1é¢ebny piistup
(chirurgii, radioterapii a systémovou lécbu). Vzhledem k tomu, ze vétSina imrtnosti souvisejici s
onemocnénim je zpusobena vzdalenymi recidivami, jsou potiebné dalsi markery k identifikaci
rizikovych pacientek a nasledné individualizaci 1é¢by [63].

Autor je aktivnim a fadnym ¢lenem skupiny ENITEC (European Network of Individual
Treatment in Endometrial Cancer), ktera sdruzuje velmi dobfe spolupracujici onkogynekologicka
centra v Evropé zabyvajici se vyzkumem prognostickych markerti karcinomu délohy. Diky této
spolupraci je nase centrum spoluautorem prvni studie, ktera analyzuje prognostickou hodnotu
exprese LICAM (L1 cell adhesion molecule) na klinicky reprezentativnim souboru pacientek
s karcinomem d¢lohy. Studie potvrzuje souvislost mezi expresi LICAM a Spatnym
prognostickym vysledkem pacientek s endometrioidnim karcinomem délohy, i souvislost mezi
ptitomnosti LLCAM u pokroéilych stadii endometrioidnich a non-endometrioidnich karcinomd.
Studie ukézala rovnéZ velmi silnou souvislost mezi expresi LICAM a jinymi negativnimi
prognostickymi markery, zejména pfitomnosti metastdz v lymfatickych uzlinach a non-
endometrioidnim histotypem karcinomu. Na zakladé dalSich analyz této studie by melo byt déle
zkoumano pouziti systémové adjuvantni 1écby u karcinomu délohy vykazujicich LICAM
pozitivitu, které maji prokazateln¢ vyssi metastazujici potencial nez L1CAM negativni. Studie je
uvedena v ptiloze 4.3.1.

Dalsi studované markery, které mohou byt uzite€né pro zlepseni identifikace vysoce rizikovych
pfipadli, jsou imunohistochemicka ztrata estrogenniho receptoru (ER) a progesteronového

receptoru (PR). Exprese ER a PR je béZna u estrogen-dependentnich endometrioidnich
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karcinomt, zatimco ztrata ER a PR a exprese LICAM jsou castéjsi u non-endometrioidnich
karcinomu. Ztrata ER a PR a exprese LICAM byly spojeny s agresivnéjSim onemocnénim jak u
endometrioidnich, tak u non-endometrioidnich karcinomu [63, 64]. Ackoliv vSechny tii markery
byly prokazany jako silné negativni prediktory, mame jen omezené znalosti o jejich kombinované
hodnot¢€, coz zté¢zuje jejich praktické uziti a implementaci do denni klinické praxe. Cilem dalsi
studie v ramci skupiny ENITEC bylo analyzovat vztah mezi témito tfemi markery a analyzovat
kombinovanou hodnotu ER, PR a L1CAM v ptedpovédi recidivujici choroby. Z téchto tii
markerd byla pouze ztrata PR nezavislym prediktorem snizeni celkové délky pteZziti bez nemoci.
Bylo prokazano, ze prognosticky model zahrnujici FIGO stadium nemoci, expresi PR a LVSI
(lymphovascular space invasion) je nadfazen soucasnému modelu, ktery zahrnuje pouze
histologicky typ a grading tumoru. Hodnota téchto markeri v pifedopera¢ni diagnostice
karcinomu d¢lohy, jakoz i1 lécebné disledky exprese markert, by mély byt dale zkoumany
formou prospektivnich studii v ramci skupiny ENITEC. Autor se podilel na studii s nazvem
~Added Value of Estrogen Receptor, Progesterone Receptor, and L1 Cell Adhesion
Molecule Expression to Histology-Based Endometrial Carcinoma Recurrence Prediction
Models: An ENITEC Collaboration Study*“ (2018) Int J Gynecol Cancer, 28 (3), pp. 514-
523. Diky autorove uzké mezinarodni spolupraci v rdmcei skupiny ENITEC a vyborné spolupraci
s Patologickym ustavem FN Brno jsou nase pacientky s diagnostikovanym karcinomem délohy

prospektivné vysetfovany od roku 2016 na pritomnost LICAM, ER, PR a p53.
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L1CAM expression in endometrial
carcinomas: an ENITEC collaboration study
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Background: I|dentification of aggressive endometrioid endometrial carcinomas (EECs) and non-endometrioid carcinomas
(NEECs) is essential to improve outcome. L1 cell adhesion molecule (L1CAM) expression is a strong prognostic marker in stage |
EECs, but less is known about L1CAM expression in advanced-stage EECs and NEECs. This study analyses L1ICAM expression in a
clinically representative cohort of endometrial carcinomas.

Methods: The expression of LICAM was immunohistochemically determined in 1199 endometrial carcinomas, treated at one of
the European Network for Individualized Treatment of Endometrial Cancer (ENITEC) centres. Staining was considered positive
when > 10% of the tumour cells expressed L1CAM. The association between L1CAM expression and several clincopathological
characteristics and disease outcome was calculated.

Results: In all, LICAM was expressed in 10% of the 935 stage | EECs, 18% of the 160 advanced stage EECs, and 75% of the 104
NEECs. The expression of L1CAM was associated with advanced stage, nodal involvement, high tumour grade, non-endometrioid
histology, lymphovascular space invasion, and distant recurrences in all cases, and with reduced survival in the EECs, but not in the
NEECs.

Conclusions: The expression of LICAM is a strong predictor of poor outcome in EECs, but not NEECs. It is strongly associated
with non-endometrioid histology and distant spread, and could improve the postoperative selection of high-risk endometrial
carcinomas. The value of LICAM expression in the preoperative selection of high-risk endometrial carcinomas should be studied.

Endometrial carcinoma is the most common gynaecological
malignancy in developed countries (Siegel et al, 2012). These
carcinomas can be histologically classified as either endometrioid
endometrial carcinomas (EECs) or non-endometrioid endometrial
carcinomas (NEECs) (Lax, 2004; Matias-Guiu and Prat, 2013). In
general, EECs have a favourable prognosis, and are characterised
by expression of the oestrogen and progesterone receptors,
microsatellite instability, and PTEN, KRAS, PIK3CA, and CTNNB!
mutations. The most common NEECs have serous or clear cell
histology, and a worse prognosis. They are characterised by 1P53
mutations, and PTEN and PIK3CA mutations, respectively. Less
common carcinomas with non-endometrioid histology are those
with undifferentiated histology, characterised by microsatellite

instability, those with mucinous histology, with a prognosis and
molecular characterisation similar to EECs, and the carcinosarco-
mas. However, a substantial number of endometrial carcinomas do
not fit within this dualistic model, and have mixed histology or
hybrid molecular and histological characteristics, making diagnosis
challenging (Matias-Guiu and Prat, 2013). After primary surgery,
adjuvant treatment is recommended based on the presence of
predictors of poor outcome, most importantly FIGO stage.
In addition, the prognosis is related to histological type, tumour
grade, myometrial invasion, lymphovascular space invasion
(LVSI), and the age of the patient (Amant et al, 2015). More
recently, a new subdivision into four subgroups, based on the
molecular profile, was proposed by The Cancer Genome Atlas
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Research network (Cancer Genome Atlas Research Network et al,
2013). However, these data have not been incorporated in clinical
practice yet. In addition, several immunohistochemical markers
have been shown to be associated with poor outcome. Expression
of the transmembrane L1 cell adhesion molecule (LICAM) seems
to be one of the most powerful ones described to date. The LICAM
plays an important role in neurogenesis, but has been associated
with poor outcome in various cancer types (Fogel et al, 2003;
Allory et al, 2005; Boo et al, 2007; Schroder et al, 2009; Tischler
et al, 2011; Tsutsumi et al, 2011; Bondong ef al, 2012; Schafer and
Frotscher, 2012; Wang et al, 2013). Two large studies have shown a
strong association between LICAM expression in stage I EEC and
poor disease outcome (Zeimet ef al, 2013; Bosse et al, 2014).
However, there was a wide variation in both the percentage of cases
expressing LICAM and the strength of the association between
LICAM and disease outcome found by these studies. More
recently, several smaller studies have highlighted the association
between LICAM expression and poor disease outcome in
advanced-stage EECs and NEECs, as well as a strong association
between LICAM expression and non-endometrioid histology
(Dellinger et al, 2016; Geels et al, 2016; Van Gool et al, 2016).
However, these studies have limited clinical applicability because
neither of these studies analysed the subgroups separately, and the
number of included advanced-stage EECs and NEECs is still
limited. In addition, Dellinger et al (2016) used mRNA L1ICAM
expression with a different cutoff than the other studies that limits
the comparability.

The aim of the current study is therefore to analyse the value of
immunohistochemical LICAM expression in a large, clinically
representative cohort of endometrial carcinomas, including sub-
stantial numbers of all histological types and FIGO stages.

MATERIALS AND METHODS

Patients. This study was performed within the European Network
for Individualized Treatment of Endometrial Cancer (ENITEC), a
European Society of Gynecological Oncology (ESGO) consortium
aiming to improve and individualise treatment of women with
uterine cancers by sharing expertise. All ENITEC members were
invited to participate in this study and to include patients treated
for stage I EEC (a maximum of 150 cases per centre), stage II-IV
EEC, or NEEC. Cases with any non-endometrioid component were
included in the NEEC group, except for the mucinous carcinomas
that were included in the EEC groups as their characteristics
and prognosis are similar to that of endometrioid carcinomas
(Lax, 2004). Only cases diagnosed by an expert gynecological
pathologist, with complete data on treatment and pathology, and at
least 36 months of follow-up were included. Clinical and
pathological data were recorded from the patient files into a
database, including patient age, date of diagnosis, surgical
treatment (including lymphadenectomy and omentectomy),
tumour histology and grade, myometrial invasion, cervical
invasion, LVSI, FIGO stage, adjuvant treatment (including radio-
therapy, chemotherapy and chemoradiation), residual disease,
recurrent disease, and death.

Tissue and staining, One representative slide was selected per
case. Blank 4 ym sections, cut from the corresponding formalin-
fixed, paraffin-embedded tissue blocks, on Superfrost slides were
sent to the Radboud University Medical Center. A haematoxylin
and eosin and an immunohistochemically stained L1ICAM slide
were made for every case. Immunohistochemical staining was
performed in semiautomatic staining devices using an optimised
version of the previously described staining protocol (Fogel et al,
2014). In short, after EDTA antigen retrieval and blocking of
endogenous peroxidase with hydrogen peroxide, slides were

incubated with 1:100 diluted LICAM antibody (purified anti-
CD171 (L1) antibody clone 14.10, Biolegend, San Diego, CA,
USA). They were subsequently incubated with PowerVision +
Poly-HRP and visualised with PowerVision DAB substrate
solution (Leica Biosystems, Buffalo Grove, IL, USA). Finally, the
slides were counterstained with haematoxylin, dehydrated, and
mounted. Staining of the nerves was used as internal positive
control.

Scoring. All slides were scored twice, by independent pathologists.
First by NCM Visser or K van de Vijver, and subsequently by
M Santacana, P Bronsert or ] Bulten. They were blinded for clinical
and pathological data, as well as each other’s scores. They were
asked to score the number of stained tumour cells as 0%, 1-10%
11-50%, or 51-100%, and cases were considered to express
L1ICAM when one or both pathologists considered >10% of the
tumour cells to be stained, in accordance with the previously
described cutoff (Zeimet et al, 2013; Bosse et al, 2014; Geels et al,
2016). Cohen’s x was calculated for LICAM expression as
a dichotomous variable (either <10% or >10%). In case of large
discrepancies (ie., if one pathologist scored 0% and the other
11-100%, or if one pathologist scored 1-10% and the other
51-100%) the slides were reviewed by a third pathologist who did
not score the slide initially (either NCM Visser or | Bulten).

Statistical analysis. Clinicopathological differences between
LICAM-positive and -negative cases were compared using the
#* and Fisher’s exact tests for categorical variables and the Mann-
Whitney U-test for continuous variables, and corresponding
P-values are shown in Tables 1-4.

The association between L1ICAM expression and other known
risk factors expressed as an odds ratio (OR) and corresponding
95% confidence interval (95% CI) was calculated using univariate
logistic regression analysis. These risk factors were deep myome-
trial invasion, patient age over 60 vears, LVSI, non-endometrioid
(except mucinous) histology, advanced FIGO stage, and nodal
involvement.

The Kaplan-Meier curves of 10-year disease-free and overall
survival were generated for the stage I EEC, stage 1I-IV EEC,
and NEEC subgroups. The corresponding hazard ratio (HR) and
95% CI was calculated using Cox regression analysis. For stage [
EECs a multivariate analysis was performed including covariates
that were significantly associated with outcome in the univariate
analysis. Sample size calculation accounted only for multivariate
Cox regression analysis of the stage I EECs.

Statistical differences were considered significant at a two-sided
P-value of <0.05. SPSS version 22 (SPSS IBM, New York, NY,
USA) statistical software was used to perform the statistical
analyses.

Ethical approval. The study was approved by the institutional
review board (IRB) of all participating centres.

RESULTS

LICAM in endometrial carcinomas. There were 1199 cases
included from 10 European centres, including 935 stage 1 EECs,
160 stage II-IV EECs, and 104 NEECs. The LICAM was expressed
in 200 (17%) cases, and was scored with a k of 0.82. Table 1 shows
demographic and tumour characteristics of all cases and a
comparison between the L1CAM-negative and -positive cases.
These two groups were significantly different concerning demo-
graphics, treatment, tumour characteristics, and disease outcome.
In univariate regression analysis, L1ICAM expression was
significantly associated with advanced stage (OR 5.1, 95%
CI 3.5-7.3), nodal involvement (OR 5.0, 95% CI 3.2-7.7), and
non-endometrioid histology (OR 24.0, 95% CI 14.8-38.8).
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Table 1. Comparison of the clinical and pathologic characteristics and disease outcome of all included carcinomas with respect to

the L1CAM expression

All L1CAM L1CAM + P
Number of patients 1199 299 (83%) 200 (17%)
Median age (years) 64 (range 31-93) 63 (range 31-93) 69 (range 39-93) <0.01
Median fol\ow-upl’ (months) 62 (range 0-229) 64 (1-229) 50 (range 0-185) =<0.01
Treatment
Lymphadenectomy 795 (66%) 645 (65%) 150 (75%) =0.01
Radiotherapy 563 (47%) 467 (47%) 96 (48%) 0.86
Chemotherapy 123 (10%) 72 (7%) 51 (26%) <0.01
FIGO stage
| 265 (80%) 849 (85%) 116 (58%) <0.01
I 74 (6%) 58 (6%) 16 (8%)
1l 125 (10%) 76 (8%) 49 (25%)
v 35 (3%) 16 (2%) 19 (10%)
Histology
Endometrioid 1095 (91%) 973 (97%) 122 (61%) <0.01
Non-endometrioid 104 (9%) 26 (3%) 78 (39%)
Grade
1 467 (39%) 441 (44%) 26 (13%) <0.01
2 474 (40%) 417 (42%) 57 (29%)
3 258 (22%) 141 (14%) 117 (59%)
Myometrial invasion
<1/2 746 (62%) 656 (66%) 90 (45%) <0.01
=1/2 453 (38%) 343 (34%) 110 (55%)
LVSI
No 813 (68%) 723 (88%) 90 (60%) <0.01
Yes 162 (14%) 101 (12%) 61 (41%)
Unknown 224 175 49
Outcome
Residual disease 40 (3%) 15 (2%) 25 (12.5%) <0.01
Recurrence 158 (13%) 100 (10%) 58 (33%) <0.01
Locoregional 76 (7%) 57 (6%) 19 (11%) 0.02
Distant 98 (8%) 53 (5%) 45 (26%) =0.01
Deceased 171 (14%) 104 (10%) 67 (34%) <0.01
Endometrial cancer 99 (8%) 48 (5%) 51 (26%) <0.01
Abbreviations: FIGO = International Federation of Gynaecology and Obstetrics; LICAM =L1 cell adhesicn melecule; LYSI=lymphovascular space invasicn.
2P-value for the Mann-Whitney U-test for continuous variables, and 42 test for categorical variables. Bold values indicate that the differences were considered to be significant.
Meadian follow-up including deceased patients

LICAM in stage 1 endometrioid endometrial carcinomas.
Patient and tumour characteristics of all stage I EEC cases
(n=935, including 4 mucinous carcinomas) with respect to
LICAM expression are shown in Table 2. The LICAM was
expressed in 93 (10%) cases. These patients were older, had a
higher tumour grade and LVSI, and more often presented with
distant recurrence and disease-related mortality.

In univariate regression analysis, LICAM expression was
significantly associated with grade 3 histology (OR 4.1, 95%
CI 2.5-6.8) and LVSI (OR 2.9, 95% CI 1.5-5.6), but not with deep
myometrial invasion.

L1CAM in advanced-stage endometrioid endometrial carcino-
mas, Patient and tumour characteristics of all advanced-stage EEC
cases (n =160, including 5 mucinous carcinomas) with respect to
LICAM expression are shown in Table 3. The expression of
L1CAM was present in 28 (18%) cases. These cases had a higher
tumour grade, a more advanced FIGO stage, and more often
presented with distant recurrence and disease-related mortality.
In univariate regression analysis, LICAM expression was
significantly associated with the presence of nodal disease
(OR 4.1, 95% CI 1.5-11.5) and LVSI (OR 3.0, 95% CI 1.1-8.0).

L1CAM in non-endometrioid carcinomas. Patient and tumour
characteristics of all NEEC cases (1 = 104) with respect to LICAM
expression are shown in Table 4. The expression of LICAM was
present in 78 (75%) cases, and varied between the subgroups: 77%

of the serous carcinomas, 82% of the clear cell carcinomas, 64% of
the carcinosarcomas, and 57% of the undifferentiated carcinomas
expressed LICAM. Patients with LICAM expression were older,
more often had LVSI, and more often presented with distant
recurrences and disease-related mortality.

In univariate regression analysis, LICAM expression was
significantly associated with the presence of LVSI (OR 4.6, 95%
CI 1.5-14.1).

L1CAM expression and survival. The 10-year disease-free and
overall survival Kaplan-Meier plots are shown in Figure 1.
Corresponding HRs are shown in Table 5.

Multivariate analysis of the stage I EEC cases showed that
expression of LICAM is a strong and independent predictor of
both reduced disease-free survival and overall survival, along with
several known prognostic markers. Patient age of > 60 years was
the strongest predictor of reduced overall survival, but not of
reduced disease-specific survival (data not shown).

The expression of LICAM and the presence of LVSI in
advanced-stage EEC cases were significantly associated with
reduced disease-free, and overall survival in univariate analysis.
Grade 3 histology and deep myometrial invasion predicted a
reduced overall survival as well, but the myometrial invasion
HR had a very wide CIL.

Analysis of the NEEC cases showed that LICAM expression is
not associated with reduced disease-free and overall survival.
Patient age of > 60 years and advanced FIGO stage were associated
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Table 2. Comparison of the clinical and pathologic characterist

endometrial carcinomas with respect to L1CAM expression

ics as well as disease outcome of stage | endometrioid

All L1CAM — L1CAM + P
Number of patients 935 842 (90%) 93 (10%)
Median age (years) 63 (range 32-93) 63 (range 32-91) 67 (range 39-93) <0.01
Median fol\ow—uph (months) 64 (range 1-210) 65 (range 1-210) 55 (range 6-185) =0.01
Treatment
Lymphadenectomy 586 (63%) 519 (62%) 67 (72%) 0.05
Radiotherapy 400 (43%) 359 (43%) 41 (44%) 0.79
VBT 206 (22%) 189 (23%) 17 (18%)
EBRT +/— VBT 190 (20%) 166 (20%) 24 (26%)
Chemotherapy 36 (4%) 31 (4%) 5 (5%) 0.42
Grade
1 442 (47%) 418 (50%) 24 (26%) <0.01
2 389 (42%) 348 (41%) A1 (44%)
3 104 (11%) 76 (9%) 28 (30%)
Myometrial invasion
=1/2 664 (71%) 604 (72%) 60 (65%) 0.15
=1/2 271 (29%) 238 (28%) 33 (36%)
LvSI
No 703 (91%) 645 (92%) 58 (81%) <0.01
Yes 67 (9%) 53 (8%) 14 (19%)
Unknown 165 144 21
QOutcome
Recurrence 85 (9%) 66 (B%) 19 (20%) =0.01
Locoregional 48 (5%) A1 (5%) 7 (8%) 0.27
Distant 42 (5%) 29 (3%) 13 (14%) <0.01
Deceased 88 (9%) 69 (8%) 19 (20%) <0.01
Endometrial cancer 37 (4%) 26 (3%) 11 (12%) =0.01
Abbreviations: EBRT — extarnal beam radiotherapy; LTCAM - L1 cell adhesion malecule; LVSI - lymphovascular space invasion; VBT - vaginal brachytherapy.
2P.value for the Mann-Whitney U-test for continuous variables, and 42 test for categorical variables. Bold values indicate that the differences were cansiderad to be significant.
Median follow-up including deceased patients

with reduced disease-free survival, and the presence of LVSI and
advanced FIGO stage were associated with reduced overall survival.

DISCUSSION

This large, well-documented series of 1199 endometrial carcinomas
shows a strong association between LICAM expression and poor
outcome in stage [ EECs and advanced-stage EECs, but not in
NEECs. Moreover, LICAM expression was shown to be associated
with the presence of nodal disease, grade 3 histology, LVSI, and
distant disease recurrences, but especially with non-endometrioid
histology.

Prognostic value of LICAM expression in stage I endometrioid
carcinomas. Two large studies have described the prognostic value
of LICAM expression in stage I EECs. Zeimet et al (2013) found
LICAM expression in 17% of the cases, with HRs of 16.33 for
recurrence and 15.01 for death. The PORTEC group found
L1CAM expression in 7%, with HRs of 2.55 for pelvic recurrence,
3.48 for distant recurrence, and 2.05 for death (Bosse et al, 2014).
In comparison, we found LICAM expression in 10% of the stage I
EECs, with HRs of 2.3 for recurrences, 2.8 for distant recurrences,
and 2.4 for death.

The number of lymphadenectomies performed in our study was
slightly higher than in the Zeimet study. The PORTEC study does
not mention the exact number of lymphadenectomies, but it is
described that routine lymphadenectomies were not performed,
and only suspicious nodes were removed. Patients in our study
received radiotherapy, especially external beam radiotherapy, more
often than patients in the Zeimet study, but less often than those in
the PORTEC study. Patients in the PORTEC study more often had
a low-grade tumour and deep myometrial invasion that was related
to the inclusion criteria of the study. In the Zeimet study LVSI was

present in a large number of carcinomas compared with both our
study and the PORTEC study.

It was hypothesised that a lower number of included grade 1
cases might explain the higher number of LICAM-positive cases in
the Zeimet study (Bosse et al, 2014). Although we show a strong
association between LICAM expression and grade 3 histology, our
study included even fewer grade 1 cases, making it unlikely that
this explains the difference in LICAM expression. As we show a
strong association between the presence of LICAM expression and
LVSI, it is possible that the high prevalence of LVSI in the Zeimet
study is responsible for the high number of LICAM-positive cases,
and the exceptionally strong association between L1CAM expres-
sion and poor outcome they describe.

Several smaller studies included stage I EECs in addition to
advanced-stage EECs and NEECs. Unfortunately, both Van Gool
et al (2016) and Geels et al (2016) did not analyse the value of
LICAM expression specifically in the stage I EECs, making it
impossible to compare our findings with these studies. Interest-
ingly, Dellinger ef al (2016) included a sizeable amount of stage I
EECs and analysed the association between mRNA expression of
LICAM and prognosis, but were not able to validate the strong
prognostic value of LICAM expression. This might be explained by
the fact that they considered all cases with an mRNA LICAM
expression above the median to be positive, resulting in a much
higher proportion of LICAM-positive cases in their study
compared with other LICAM studies.

Prognostic value of LICAM expression in advanced-stage
endometrioid carcinomas and non-endometrioid carcinomas.
Several previous studies described the prognostic value of LICAM
expression in advanced-stage EECs and NEECs. Fogel et al (2003)
described LICAM expression in all of the 10 included FIGO stage
III and IV cases, but the histology was not mentioned, and 3
previous studies described LICAM expression in 73% of the 15,
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Table 3. Comparison of the clinical and pathologic characteristics as well as disease outcome of advanced-stage endometrioid

endometrial carcinoma cases with respect to L1CAM expression

All L1CAM — L1CAM + P
Number of patients 160 131 (82%) 29 (18%)
Median age (years) 64 (range 37-93) 64 (range 37-93) 68 (range 47-84) 0.40
Median fo\low—upb (months) 55 (range 1-227) 58 (range 3-227) 37 (range 1-1006) <0.01
Treatment
Lymphadenectomy 122 (76%) 103 (79%) 19 (65%) 0.13
Radiotherapy 112 (80%) 95 (73%) 17 (59%) 0.14
Chemotherapy 41 (26%) 31 (24%) 10 (36%) 0.23
Chemoradiotherapy 7 (5%) 6 (5%) 1 (4%) 1.00
FIGO stage
Il 59 (37%) 54 (41%) 5 (18%) 0.02
1l 83 (52%) 62 (47%) 21 (72%) 0.02
v 18 (12%) 15 (12%) 3(11%) 1.00
Grade
1 25 (16%) 23 (18%) 2 (7%) 0.20
2 82 (51%) 68 (52%) 14 (48%)
3 53 (33%) 40 (31%) 13 (45%)
Myometrial invasion
<1/2 43 (27%) 39 (30%) 4 (14%) 0.1
=1/2 117 (73%) 92 (70%) 25 (86%)
LvSI
No 67 (54%) 60 (59%) 7 (33%) 0.052
Yes 58 (46%) 43 (42%) 15 (68%)
Unknown 35 28 7
Qutcome
Residual disease 19 (12%) 13 (10%) 6 (21%) 0.12
Recurrence 41 (26%) 28 (24%) 13 (57%) <0.01
Locoregional 15 (9%) 12 (10%) 3 (13%) 0.71
Distant 31 (19%) 20 (17%) 11 (48%) =0.01
Deceased 38 (24%) 25 (19%) 13 (45%) <0.01
Endometrial cancer 26 (16%) 16 (12%) 10 (35%) =0.01
Abbreviations: FIGO = International Federation of Gynaecology and Obstetrics; LICAM=L1 cell adhesion molecule; LVSI =lymphovascular space invasion.
2P-value for the Mann-Whitnay U-test for continuous varisbles, and #° test for categerical variables. Bald values indicate that the differences were considarad to be significant.
Bhedian follow-up including deceased patients

58% of the 12, and 55% of the 20 included NEEC cases (Zeimet
et al, 2013; Bosse et al, 2014). We found LICAM expression in 75%
of the 104 NEEC cases.

Three studies included both advanced-stage EECs and NEECs
and described the association between LICAM expression and
clinicopathological variables, as well as between LICAM expression
and outcome (Dellinger et al, 2016; Geels et al, 2016;
Van Gool et al, 2016). Geels et al (2016) found an association
between L1ICAM expression and high tumour grade and LVSI,
Dellinger et al (2016) between L1ICAM expression and advanced
FIGO stage, non-endometrioid histology, high tumour grade, deep
myometrial invasion, and nodal spread, and Van Gool et al (2016)
between LICAM expression and non-endometrioid histology and
high tumour grade, but not FIGO stage, depth of myometrial
invasion, and LVSL In comparison, we found an association between
LICAM expression and advanced FIGO stage, non-endometrioid
histology, high tumour grade, LVSI, and nodal spread. We found
these associations in all three subgroups, but unfortunately neither of
these studies analysed the association between LICAM and
clinicopathological variables within the subgroups.

In addition, neither of these studies analysed the disease-free
and overall survival separately in the advanced-stage EECs and
NEECs. Our subgroup analyses have shown that there is indeed a
strong association between LICAM expression and poor outcome
in the advanced-stage EECs, but not in the NEECs, possibly
because the presence of non-endometrioid histology itself is a
strong marker of poor prognosis, and the majority were LICAM
positive. The fact that previous studies have combined the
advanced-stage EECs and the NEECs in the high-risk carcinoma

group might therefore have influenced their results, and additional
studies are required to validate the prognostic value of LICAM
expression separately in the advanced-stage EECs and the NEECs.

This study shows that there is a very strong association between
LICAM expression and the presence of non-endometrioid
histology. Up until now, p53 expression has been used to identify
NEECs, and whereas p53 is frequently expressed in serous
carcinomas, it does not play an important role in other NEECs
(Lax, 2004). Previous studies reported p53 expression in 62-67% of
all NEECs, whereas we found L1CAM expression in 75% of the
NEECs, including 77% of the serous and 82% of the clear cell
carcinomas (Engelsen et al, 2006; Van Gool et al, 2016). Based on
these findings LICAM expression appears to be the most powerful
marker to identify NEECs described to date.

Interestingly, Van Gool et al (2016) did not find an association
between LICAM expression with a cutoff of 10% and poor
outcome in their cohort of high-risk carcinomas, including high-
risk stage I EECs, but did find this association when using a cutoff
of 50%. We however did find an association between L1ICAM
expression with a cutoff of 10% and poor outcome in the
advanced-stage EECs and NEECs, and preliminary analyses did
not show a major advantage of using a higher cutoff (data not
shown). Using one cutoff in all subgroups would be preferable,
because having to determine the tumour histology, tumour grade,
and the depth of myometrial invasion before choosing the LICAM
cutoff would greatly limit the clinical applicability.

It has to be noted that mixed carcinomas were included in the
NEEC group of our study, and pure non-endometrioid histology
was more common in the LICAM-positive cases. There is a
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Table 4. Comparison of the clinical and pathologic characteristics as well as disease outcome of the non-endometrioid carcinoma

cases with respect to L1ICAM expression

All L1CAM — L1CAM + P
Number of patients 104 26 (25%) 78 (75%)
Median age (years) 69 (range 31-88) 64 (range 31-83) 70 (range 49-88) <0.01
Median fo\low—uph (months) 46 {range 0-229) 52 (range 2-229) 45 (range 0-129) 0.15
Treatment
Lymphadenectomy 87 (84%) 23 (89%) 64 (82%) 0.56
Radiotherapy 51 (49%) 13 (50%) 38 (49%) 0.91
Chemotherapy 46 (44%) 10 (39%) 36 (46%) 0.50
FIGO stage
| 30 (39%) 7 (27%) 23 (30%) 0.73
Il 15 (14%) 4 (15%) 11 (14%) 1.00
1l 42 (40%) 14 (54%) 28 (36%) 0.1
\% 17 (16%) 1 (4%) 16 (21%) 0.06
Histology
Pure NEEC 76 (73%) 17 (65%) 59 (76%) 0.32
Mixed EEC/NEEC 28 (27%) 9 (35%) 19 (24%)
Primary NEEC component
Serous 61 (59%) 14 (54%) 47 (60%) 0.57
Clear cell 22 (21%) 4 (15%) 18 (23%) 0.58
Carcinosarcorma 14 (14%) 5(19%) 2 (12%) 0.33
Undifferentiated 7 (7%) 3 (12%) 4 (5%) 0.36
Myometrial invasion
<1/2 39 (38%) 13 (50%) 26 (33%) 0.13
=1/2 65 (63%) 13 (50%) 52 (67%)
LvSI
No 43 (54%) 18 (78%) 25 (44%) <0.01
Yes 37 (46%) 5 (22%) 32 (56%)
Unknown 24 3 21
Qutcome
Residual disease 21 (20%) 2 (8%) 19 (24%) 0.09
Recurrence 32 (39%) 6 (25%) 26 (44%) 0.14
Locoregional 13 (16%) 4 (17%) 9 (15%) 1.00
Distant 25 (30%) 4 (17%) 21 (36%) 0.12
Deceased 45 (43%) 10 (39%) 35 (45%) 0.57
Endometrial cancer 36 (35%) 6 (23%) 30 (39%) 0.23
Abbreviations: EEC = endometrioid endometrial carcinoma; FIGO =International Federation of Gynaecology and Cbstetrics; LICAM = L1 cell adhesion molecule; LVSI = lymphovascular space
invasicn; NEEC = nen-endemetrioid carcinoma.
2Povalue for the Mann-Whitney U-test for continucus varisbles, and 7° test for categerical variables. Bold values indicate that the differences were considered to be significant.
Median follov-up including deceased patients

possibility that mixed cases with a large endometrioid component
were considered L1ICAM negative in our study, even though
LICAM was expressed in over 10% of the non-endometrioid
component.

Relationship between these findings and the function of
LICAM. The L1ICAM was shown to have several extracellular
and intracellular functions in cancer, both in an intact and cleaved
form, as it has an influence on cell migration, cell survival,
angiogenesis, and tumour progression (Mechtersheimer et al, 2001;
Shtutman et al, 2006; Sebens Muerkoster et al, 2007; Stoeck et al,
2007; Gast ef al, 2008a, b; Friedli et al, 2009). It is known that
epithelial-to-mesenchymal transition (EMT) plays an important
role in endometrial cancer invasion and metastasis (Colas et al,
2012). Several studies suggest that LICAM expression induces an
EMT-like transition that increases the metastatic potential, without
altering the invasive capabilities. Comparable to EMT, expression
of L1ICAM was shown to be TGFf and Slug dependent
(Geismann et al, 2009; Huszar ef al, 2010). Moreover, several
studies have shown that intracellular LICAM signalling activates
NF-kB that was shown to be essential for EMT and metastasis of
breast cancer (Huber et al, 2004; Gavert et al, 2010; Kiefel et al,
2012). In colorectal cancer cell lines, LICAM expression was
shown to increase cell motility and liver metastasis, without
changes in expression of epithelial or mesenchymal markers.

Introduction of major EMT regulators changed expression of
epithelial and mesenchymal markers, but did not increase the
metastatic potential (Gavert et al, 2011). Many clinical studies
have shown that there is a strong association between L1ICAM
expression and metastasis in various cancer types (Allory et al,
2005; Boo et al, 2007; Schroder et al, 2009; Tischler et al, 2011;
Tsutsumi ef al, 2011; Bondong et al, 2012; Wang et al, 2013). The
current study shows a comparable association between L1ICAM
expression and advanced stage, lymph node involvement, and
metastasis in both EECs and NEECs. Interestingly, there was no
strong association between LICAM expression and myometrial and
cervical invasion, and although it was not scored separately in our
study, the pathologists did not notice a clear localisation of LICAM at
the invasive front of the carcinomas. These findings are in accordance
with the hypothesis that LICAM induces EMT-like changes, but only
plays a role in metastasis, and not invasion.

However, several previous studies analysing the association
between LICAM expression and clinicopathological variables present
conflicting results concerning whether or not there is an association
between LICAM expression and the presence of LVSI, deep
myometrial invasion, and cervical invasion (Zeimet et al, 2013;
Bosse et al, 2014; Dellinger et al, 2016; Geels et al, 2016; Van Gool
et al, 2016). Future studies focussing on the function of LICAM will
likely provide more insight into the possible association between
LICAM and these processes of invasion and metastasis.
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Figure 1. Kaplan-Meier plots of the 10-year disease-free and overall survival of the stage | endometrioid, advanced-stage endometrioid, and
non-endometrioid cases with respect to L1CAM expression (a full colour version of this figure appears online).

Table 5. Results of the Cox regression analysis, depicting the association be

een several risk factors and outcom

\ Stage | EEC \ Stage II-IV EEC NEEC
Univariate Multivariate Univariate Univariate
HR (95% Cl) HR (95% ClI) HR (95% ClI) HR (95% CI)

DFS
L1CAM + 3.1 (1.9-5.1) 2.3 (1.3-4.1) 3.9 (2.0-7.7) 2.0(0.8-4.8)
Grade 3 2.7 (1.6-4.4) 2.0 (1.1-3.5) 1.3 (0.7-2.5) —
MI =50% 1.5(1.0-2.3) — 1.8 (0.8-4.0) 1.1(0.6-2.7)
Age =60 2.0 (1.2-3.3) 2.0 (1.1-3.4) 1.3 (0.7-2.6) 4.2 (1.0-17.7)
Lvsl 2.9 (1.6-5.1) 2.3 (1.3-4.1) 3.1 (1.5-6.7) 1.8 (0.8-4.1)
FIGO 3/4 — —_ 1.6 (0.8-3.2) 2.6 (1.3-5.4)
0s
L1CAM + 3.1(1.9-5.2) 2.4 (1.4-4.2) 3.7 (1.9-7.3) 1.6(0.8-3.3)
Grade 3 2.8 (1.7-4.6) 2.1 (1.1-3.6) 2.7 (1.4-5.1) —
Ml =50% 1.3 (0.8-2.0) — 7.7 (1.9-32.0) 1.4 (0.8-2.7)
Age =60 2.8 (1.6-4.8) 2.9 (1.6-5.3) 2.0(0.9-4.2) 1.7 (0.7-4.1)
LvSI 2.4 (1.3-4.4) 1.9 (1.0-3.4) 3.0(1.4-6.2) 23(1.1-4.7)
FIGO 3/4 — — 1.6 (0.8-3.4) 3.7 (1.8-7.5)
Abbreviations: CI - canfidence interval, DFS - disease-free survival;, EEC - endemetrioid endametrial carcinoma; FIGO - International Federation of Gynaecclogy and Obstetrics; HR — hazard
ratio; LICAM = L1 cell adhesion molecule; LVSI = lymphovascular space invasicn; Ml = myometrial invasion; NEEC = non-endometrioid carcinoma; OS = overall survival. The table shows hazard
ratios and corresponding 95% confidence intervals. Bold hazard ratios are significantly associated with the respective outcome variable. For the stage | EEC subgroup, additional multivariate
Cox regression analysis was performed, including covariates that were significantly associated with outcome in the univariate analysis.

Future perspectives, Accumulating data associating L1CAM
expression in stage I EECs with a poor outcome should have
treatment implications. Moreover, this study shows that LICAM
expression in advanced-stage EECs is associated with poor
outcome as well, and there was a trend towards more residual
disease after treatment, in line with LICAM expression in ovarian
carcinoma that has been associated with restricted tumour
resectability (Bondong et al, 2012). Although this would seem to
support the use of chemotherapy, LICAM expression in other
cancer types has been shown to be associated with chemotherapy
resistance (Sebens Muerkoster et al, 2007; Stoeck et al, 2007;
Bondong et al, 2012). Given the fact that a substantial number of
advanced-stage EECs and the majority of the NEECs are LICAM
positive, and a growing number of these carcinomas are treated
with chemotherapy, studying the issue of resistance of LICAM-
positive tumours to chemotherapy has a high priority. In addition,

the use of anti-LICAM treatment might be an interesting future
option (Knogler et al, 2007).

This study also found a strong association between LICAM
expression and the presence of other markers of poor prognosis,
most notably non-endometrioid histology, grade 3 histology, and
nodal disease. Once it is established that LICAM expression in
preoperative biopsies is in accordance with final pathology,
incorporation into currently used preoperative prediction models
might improve the selection of patients requiring a lymphade-
nectomy, and help pathologists to identify high-risk carcinomas,
especially those with non-endometrioid histology.

In light of the recently proposed subdivision of endometrial
carcinomas into four subgroups based on the molecular profile, it
would be interesting to analyse the LICAM expression in these
four groups (Cancer Genome Atlas Research Network ef al, 2013).
The studies of both Dellinger et al (2016) and Van Gool et al
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(2016) looked at L1ICAM expression in the mRNA data from the
TGCA database, but unfortunately they did not describe the
expression of LICAM relative to the four proposed subgroups. If
either LICAM expression or the proposed genetic subdivision
are to be used in the future management of endometrial
carcinomas, it is imperative to know how these markers are
related to each other.

Strengths and weaknesses. This is the largest study to date
including all endometrial carcinoma types. Complete surgical
staging was performed in the majority of cases, limiting the risk of
under diagnosis, and a minimal follow-up of 36 months was
required, limiting the risk of missing disease recurrences and
deaths, As this was a retrospective study, there has been no
standardised treatment protocol, and there is the risk for selection
bias. There was no centralised pathology review in this study, but
all slides were from large referral hospitals with dedicated
gynaecological pathologists. This makes the results of this study
applicable to daily practice in such hospitals.

CONCLUSION

In conclusion, this study shows the prognostic value of LICAM
expression in stage [ EECs and advanced-stage EECs, but not in
NEECs. The expression of LICAM was associated with the
presence of nodal disease, non-endometrioid histology, grade 3
histology, LVSI, and with a high risk of distant disease recurrence.
Implementation of LICAM expression in clinical practice could
improve the postoperative selection of high-risk carcinomas. Both
the value of LICAM expression in the preoperative selection of
high-risk carcinomas and the consequences of LICAM expression
on the use of and response to chemotherapy should be studied.
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5.4. Vyznam predoperacni znalosti biomarkeru HE4 a ultrazvuku
V rozhodovani o zpiisobu chirurgické 1é¢by pacientek s Casnym
karcinomem déloZniho téla

Vedle zavedenych klinickych parametri (histologicky typ nadoru, diferenciace tumoru a
ultrazvuku panve a dutiny biisni) by mohly pomoci v pfesnéj$im rozdéleni pacientek do skupiny
»low-,, a ,,high-risk“ biomarkery. Podle dosud publikovanych praci patifi mezi velmi slibné
prognostické markery nejen L1ICAM, ER, PR, ale i HE4 [63]. V soucasné dob¢ se Zzadny
Z biomarkerti nepouziva rutinn¢ k diagnostice karcinomu dé€lohy ¢i urceni jeho specifického
rizika z davodu nedostatku tidaji a znalosti jejich ptislusnych meznich hodnot [62].

Cilem prezentované studie, kde byl autor korespondujicim spoluautorem, bylo zhodnoceni
Klinického vyznamu piedopera¢niho posuzovani sérovych hladin HE4 pro diferenciaci mezi
pacientkami s tumorem nizkého a vysokého rizika. Sekundarnim cilem této studie bylo zhodnotit
korelaci HE4 s klinickym (na zakladé pfedoperacniho ultrazvuku) a patologickym rozsahem
onemocnéni (IA versus vysSi staddia, postizeni lymfatickych uzlin) stejné¢ jako s findlni
patologickou FIGO klasifikaci a histotypem nddoru. Dals$im cilem klinické studie byla odpovéd’
na otazku, zda predopera¢ni znalost hladiny HE4 ptidd hodnotu expertnimu
onkogynekologickému ultrazvuku a zlepsi tim stratifikaci pacientek do skupiny s nizkym ¢i
vysokym rizikem. Vysledkem na$i studie bylo potvrzeni dobré korelace HE4 s klinickym
stagingem pomoci ultrazvuku a kone¢nym FIGO stagingem. Hladina HE4 korelovala s hloubkou
myometridlni invaze, postizenim lymfatickych uzlin a vékem pacientky. VySetfeni HE4 vSak
nedosahovalo senzitivity a specificity ultrazvuku a nepfispélo ke zlepSeni stratifikace pacientek

do jednotlivych rizikovych skupin.
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Abstract. Aim: To analyze the utility of HE4 assessment in
preoperative management of pafients with early-stage
endometrial cancer for stratification into low-risk and high-
risk groups. Patients and Methods: The following data were
prospectively collected from patients operated for endometrial
cancer from 05/2012 till 9/2016; age, HE4, CAI25, expert
ultrasound examination of the pelvis, histotype, grade, FIGO
stage. Results: In total, 124 patients were enrolled. A cut-off of
=113 pmol/l HE4 demonstrated 40.3% sensitivity and 83.9%
specificity for detection of high-risk patients. Correlations of
HE4 with age (p<0.001), depth of myometrial invasion
(p=0.001), clinical stage of the disease according to ultrasound
- Tla vs. TIb (63.6 pmol/l vs. 110.6 pmol/l, p<0.001) were
Jound. However, no correlation of HE4 with [ymph node
invasion (p=0.07) and tumor grade (p=0.212) was identified.
Conclusion: HE4 levels correspond to clinical and FIGO stage
of the disease. The sensitivity and specificity does not reach the
transvaginal ultrasound results in preoperative assessment of
the extent of the disease. Combination of HE4 with ultrasound
does not improve the stratification of patients into low-risk and
high-risk groups. Preoperative assessment of HE4 is useful
providing where no adequate imaging method is available.

Endometrial cancer (EC) patients often exhibit signs and
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University, Obilni trh 11, Brno, 60200, Czech Republic. Tel: + 420
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Key Words: CA125, HE4, endometrial cancer, preoperative staging.

symptoms, such as postmenopausal bleeding that lead to the
diagnosis of the malignancy in the early stages of the disease.
As a result, more than 70% of EC cases are diagnosed at an
carly stage with a favorable prognosis (1). Abdominal
ultrasound (US) combined with transvaginal ultrasound of the
pelvis (TVUS) belong to obligatory imaging methods for EC
staging in the Czech Republic. Histological type and grade of
differentiation of the tumor are assessed from a biopsy obtained
by dilatation and curettage of the uterus or hysteroscopy. The
differentiation between carcinomas associated with good or
poor prognosis helps in selection of patients that would benefit
from more aggressive primary treatment or adjuvant therapy.
In addition to established clinical parameters, biomarker(s)
for better risk stratification in high-risk or low-risk EC could
improve individualized primary treatment and would help
avoid over- or undertreatment of EC patients. Studies
investigating the prognostic value of CA125 in EC patients
have revealed conflicting results. While Sood et al. (2)
described preoperatively elevated CAI125 levels as an
independent prognostic marker for poor survival, other reports
have shown no correlation between CA 125 levels and extent
of the disease (3-6). Moore et al. (7) showed the superiority of
HE4 over CA125 in the detection of EC, especially in early
stages. Recently published study demonstrated a putative
predictive role of HE4 in EC (8). Prognostic significance of
serum HE4 has been demonstrated for patients with poorly
differentiated endometrial cancer (9, 10). However, no serum
biomarker is currently used in the management of EC owing
to the lack of data and knowledge of relevant cut-offs (11).
The purpose of this study was to evaluate the clinical
significance of preoperative assessment of serum levels of HE4
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in differentiation between low- and high-risk EC patients. The
secondary objective of this study was to evaluate correlation
of HE4 with clinical (according to preoperative ultrasound) and
pathologic extent of the disease (IA versus IB and higher
stages, lymph node involvement) as well as with grading and
histotype of the tumor. Another objective for clinical practice
was answer the question, whether the preoperative knowledge
of HE4 level will add value to expert ultrasound and improve
patient stratification in low-risk or high-risk groups.

Patients and Methods

This was a single-Centre prospective study performed from April 2012
to September 20116. Patients with probable carly stage EC according
to previous staging examinations (US, chest X-ray, endometrial
biopsy) were enrolled. Only patients with histologically-proven
primary EC from uterine curettage or hysteroscopy preoperatively
were included in the study. All patients underwent a pre-operative
ultrasound staging examination according to the methodology and
protocol of our institution (12) and blood samples for CA125 and HE4
were collected and examined. The extent of the surgery was based on
the staging ultrasound examination and knowledge of histotype and
grading. Type A radical hysterectomy  with  bilateral
salpigoophorectomy was performed in all patients (13). Systematic
pelvic and paraaortic lymphadenectomy was included where indicated,

Age, preoperative levels of CA125 and HE4, results of TVUS with
respect to depth of myometrial invasion and cervical involvement,
lymphadenopathy, and pathological data from biopsies (type of the
tumor, grading) were recorded. Final pathological data (stage,
histotype and grade) were assessed post-operatively according to the
International Federation of Gynecology and Obstetrics 2009 staging
system (FIGO) and the World Health Organization 2003 (14)
pathologic classification of female reproductive organs. The patients
were divided into three groups for statistical evaluation. Low risk
eroup was defined as FIGO IA, grade 1-2 according to preoperative
investigations. The systematic pelvic (PLN) and paraaortic
lymphadenectomy (PALN) was not performed in these cases.
Intermediate risk group was detined as FIGO stage 1B, G1-2. In this
case, the systematic PLN and PALN are not obligatory and were
considered according to the perioperative circumstances. The
systematic PLN and PALN were always performed in high risk group,
i.e. FIGO IA and IB, G3 endometroid and non-endometroid histotype
and all clinically more advanced stages. The differentiation between
low and high risk patients is a key for clinical practice; therefore, ROC
(Receiver Operating Characteristic) analysis was employed for the
assessment of the optimal HE4 cut-off value. In the first analysis. the
group of patients with intermediate-risk carcinoma was joined with the
low-risk while, the second analysis was performed joining
intermediate-risk carcinoma to high-risk group. Cut-off levels for
CA125 and HE4 markers for both scenarios were determined;
sensitivity and specificity for differentiation of a low- and high-risk
group were calculated. This study was approved by the local ethics
committee, and all patients gave their informed consent.

Preoperative ultrasound examination. Each patient underwent both
transabdominal and transvaginal US scan within 14 days before
admission in the operating theater by one of the two oncogynecologists
experienced in the field of US diagnostics in gynecologic oncology.
They were expert sonographers with gynecologic oncology experience

and national certification. Each US examination was immediately
described in the written report; these reports were used for the study
analysis. Descriptions and examination reports were based on the
standards applied by our center (15). During US staging examination
of uterine cavity, myometrium, cervix and pelvic lymph nodes were
carefully assessed in every patient to describe the extent of the tumor
locally (16, 17).

Quantitative determination of HE4 and CA125 in human serum. Blood
was collected prior to surgery and after diagnostic curettage. The
sampling was always performed from the cubital vein using
VACUETTE® blood collection tubes (Greiner Bio-One, Austria)
between 7-10 am. Serum was separated by centrifugation for 10
minutes at 1,700 x ¢ and the samples were analyzed either
immediately or stored frozen at —80°C until the analysis. Levels of
both markers were determined using a chemiluminescence method by
Architect 1000i (Abbott, USA) in Immunoanalysis laboratory of the
University Hospital Pilsen.

Statistical analysis. Original values of HE4 and CA125 markers were
transformed with log-function due to their log-normal distribution.
Geometric mean and 95% confidence interval (Cl) after back
transformation are presented in the results. All other parameters had
normal distribution of values. Student r-test or ANOVA with Tukey
post-hoc test were employed for the comparison of HE4 in different
two or more groups (clinical parameters). Relation between HE4 and
age was assessed using Pearson correlation. ROC (Receiver Operating
Characteristic) analysis was applied to determine the best cut-off to
distinguish patients into low-risk and high-risk group. A cut-off with
the highest sum of sensitivity and specificity was chosen. All analyses
were performed using SPSS Statistics 23, all tests were done as two-
sided at a level of significance of 0.05.

Results

In total, 124 patients with EC were enrolled in the study, all
operated in the Center for Gynecologic Oncology of the
University Hospital in Pilsen. The FIGO stage of the disease
was determined from the final histology report postoperatively.
In the studied group, 70 patients were in FIGO stage 1A, 44
FIGO stage 1B, and none FIGO stage 1I. A total of 10 patients
had retroperitoneal lymph nodes involvement; pelvic lymph
nodes in six cases - FIGO IIICI1; paraaortic lymph nodes in
four patients - FIGO IIIC2. Pathomorphologic and sonographic
characteristics of the groups are provided in Table 1. Median
preoperative HE4 and CA125 levels in the studied group of
patients with early stage endometrial cancer were 75.5 and 18.0
respectively. The patients with very low HE4 level had a low-
risk carcinoma; conversely patients with extremely high HE4
level had an intermediate or high-risk carcinoma (Table II).
Paradoxically, the highest HE4 levels were observed in
intermediate-risk group of patients. No clear HE4 cut-oft for
differentiation of risk groups could be determined. The most
patients were diagnosed at the stage of disease IA or IB.

In the first analysis, (intermediate-risk patients were added
to low-risk group) only 35.5% of patients with high-risk
carcinoma with a specificity of 75.3% were identified with cut-
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Table 1. Pathomorphologic and sonographic characteristics of the
groups.

N (%)

Age (years), mean (SD)
Clinical staging by TVUS

67.6 (9.8)

T1aNxMO 80 (64.5%)
TI1bNxMO 39 (31.5%)
T2NxMO 2 (1.6%)
T3aNxMO0 2 (1.6%)
TO 1 (0.8%)
FIGO
IA 70 (56.5%)
IB 44 (35.5%)
HIC1 6 (4.8%)
Imc2 4 (3.2%)
Depth of tumor invasion into the myometrium
<50% 71 (57.3%)
>50% 53 (42.7%)

Histologic type

endometroid adenoca 110 (88.7%)

clear cell adenoca 5 (4%)

mixed (adeno, squamous) 1 (0.8%)

high-grade serous adenoca 6 (4.8%)
mucinous adenoca 1 (0.8%)
Grade

1 65 (52.4%)

2 32 (25.8%)

3 27 (21.8%)

off HE4=115. Regarding CA125, the best cut-off calculated by
ROC analysis was CA125230, providing sensitivity 48.4% and
specificity 80.6%. In second scenario, (intermediate-risk
patients were added to high-risk group) cut-off HE4 =113 was
identified with the sensitivity of 40.3% and specificity of
83.9% to determinate these two risk groups. Cut-off CA125=15
demonstrated 75.8% sensitivity and 53.2% specificity.

We focused on the correlation of serum HE4 level with
patient age, preoperative TVUS, tumor histotype, grading and
lymph node involvement. HE4 correlated well with patient age
(p<0.001) (Figure 2) and preoperative TVUS, where
statistically significant differences between patients stage Tla
and T1b were observed. The mean values for HE4 for clinical
stage T1a reached 63.6 pmol/l (95% CI, 21.6-187.6) vs. 110.6
pmol/l (95% Cl, 34.8-350.9) for Tlb, p<0.001 (Table IlI).
Furthermore, a correlation between HE4 and histological depth
of myometrial invasion was found; the HE4 levels for stage
FIGO IA vs. IB were 63.2 pmol/l (95% CI1=21.9-182.1) vs.
99.7 pmol/l (95% CI=27.3-363.9) respectively, p=0.001,
Correlation with FIGO staging FIGO IA and IIIC2 was also
found 63.2 pmol/l (95% CI=21.9-182.1) and 164.9 pmol/l
(95% CI1=35.8-759.6) respectively, p=0.01 (Table III). The
HE#4 level did not correlate with tumor grade, following mean
values were observed; G1 70.7, G2 87.8 and G3 84.5 pmol/l,

Table 1. HE4 (pmol/l) according to the risk group of carcinoma.

N Mean 95% CI
Low risk 62 64.7 21.5-194.7
Intermediate 100.9 25.8-394
High risk 31 863 25.9-287.7
Total 124 777 22.4-269.3

Table III. HE4 (pmol/l) and clinical staging by TVUS and FIGO.

N Mean 95% C1

Clinical staging by TVUS

T1aNxMO 80 63.6 21.6-187.6

T1bNxMO 39 110.6 34.8-350.9

T2NxMO 2 112.1 18.9-664.2

T3aNxMO 2 2110 29 .7 -
1498.9

TO 1 47.0 -
FIGO

1A 70 63.2 21.9-182.1

1B 44 99.7 27.3-363.9

1ICI 6 84.2 36.7-193.2

Imc2 4 164.9 35.8-759.6

p=0.212. The correlation of HE4 with lymph nodes
involvement did not reach statistical significance (p=0.07) in
spite of the fact that patients with positive lymph nodes had
higher HE4 levels (mean=110.2) than those with no lymph
node involvement (mean=75.4 pmol/l).

Discussion

There is a need for EC markers that can help stratify patients
preoperatively into high-and low-risk categories to assist
gynecologic oncology surgeon in selection of patients that can
benefit from lymphadenectomy, hysterectomy or radical
hysterectomy, or extensive surgery. A number of recent studies
demonstrate that the serum biomarker HE4 is increased not
only in ovarian cancer, but also in EC, type T and 1T (9, 18).
Studies on patients with EC have shown that serum HE4 levels
correlated with myometrial invasion, grading, advanced stage
disease and with the presence of extrauterine discase, such as
lymphatic and peritoneal metastases (19). Other studies found
no or only a partial correlation (8, 9, 20). No clear cut-off value
for HE4 serum levels has been defined for EC patients (21,
22). In the study of Mutz-Dehbalaie et al. from 2012,
investigators established the cut-off level for discrimination
between high and low HE4 serum levels based on median
value (81 pmol/l). Serum HE4 median values in EC patients
were similar in our study (median 75.5 pmol/l) as compared to
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HE4 [pmol/l)
0 300 400 500
O Low risk
Bintermediate risk
M High risk

HEA<113 pmolfl | HE4>113 pmol/l

Figure 1. Classification of patients according to HE4 cut-off 113 pmol/l.
Each patient is represented by one horizontal bar. The best cut-off for
HE4 113 pmol/l devides all values into two group. Patients with HE4<113
pmolll are on the left side; patients with HE4=113 pmol/l are on the right
side. White bars on the left sides depict correctly predicted patients, i.e.
low risk, whereas grey and black bars (intermediate or high risk,
respectively) represent wrongly predicted patients (false negative). White
bars on the right side represent wrongly predicted patients (false positive).
It is evident that patients with intermediate risk (grey bars) have higher
values of HE4, thus these patients were joined to high risk group.

previous published investigations (7-9). Median 75.5 pmol/l
was affected by the selection bias as primarily advanced stages
of disease were not included in the study. The distribution of
median CA125 values corresponded to the low, intermediate
and high risk categories. On the contrary, in case of HE4, the
intermediate risk group paradoxically showed higher values
than high-risk group of patients (Table II). The importance of
this finding is unclear. It may be due to the random error with
low number of patients. On the other hand, it may point to a
group of patients with a different prognostic significance, i.e.
different disease-free interval or overall survival.

The HE4 cut-off for risk group differentiation was calculated
for the situations when the intermediate risk group was added
to the low-risk group or the high-risk group. At the cut-oft HE4
=113 we identified 40.3% patients in high/intermediate risk. If
this cut-off was used routinely in preoperative evaluation, then
16.1% patients would be operated radically in spite of having a
low-risk carcinoma. The correlation between high HE4 levels
and myometrial invasion was reported previously (8, 20). Both
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Figure 2. Correlation between HE4 and age. Relation between age and
HE4 is evident — older patients higher HEA4.

studies described significantly elevated HE4 serum levels in
patients with more than 50% myometrial invasion compared to
patients with less than 50% myometrial invasion. Our results
are in agreement with these reports regarding the association of
HE4 and depth of myometrial invasion (IA vs. IB and higher,
p=0.001) (Table III). Given the fact that deep myometrial
invasion increases the likelihood of lymph node metastasis,
HE4 levels could provide an additional preoperative information
concerning the benefit of lymphadenectomy. Bignotti et al.
described that higher HE4 levels were significantly associated
with positive lymph nodes and presence of lymphovascular
mvasion (9). Additionally, a recent study revealed that HE4
expression is associated with lymph node metastases in breast
cancer (23). Interestingly, neither Moore ef al. (8) nor our study
(p=0.07) found an association between HE4 serum levels and
absence or presence of lymph node involvement. The result can
be biased by the low number of patients with positive lymph
nodes in our study (n=10). The correlation of HE4 with
histologic type of the tumor could not be calculated due to
major representation of endometroid carcinoma in our study
group, which copies the clinical practice.

TVUS is associated with high sensitivity and specificity in
identification of high-risk patients (78% (95% Cl1=63.7-88.0%)
and 89% (95% C1=81.7-93.8%) respectively) (24). It is capable
of diagnosis of tumor invasion into the myometrium by the
more than 50% of its thickness, the cervix, the uterine
appendages or surrounding tissues with high sensitivity and
specificity (25-27). Depth of myometrial invasion as a basic
parameter of FIGO stage I, may be undervalued especially in
small well differentiated tumors with low perfusion and
conversely overvalued in poorly differentiated or
undifferentiated tumors of larger dimensions with high
perfusion (16). One of the objectives of our study was to assess
the additional benefit of serum marker HE4 use to pelvic TVUS
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Reality: M Intermediate / high risk Low risk
10
28.6%
52
58.4%

HE4<113 pmol/I
Classification according to HE4

HE42113 pmol/I

Figure 3. Classification of patients according io HE4 cut-off 113 pmol/l.
Forty-seven (37.9%) patients were classified wrongly according to HE4
— 37 of them were misclassified into low risk group (HE<I13 pmolll)
although they had intermediate or high risk in reality (false negative);
10 of them were misclassified into high risk group (HE=113 pmol/l)
although they had low risk in reality (false positive). The rest of 77
(62.1%) patients were classified correctly.

in preoperative management of EC. At the cut-off HE4 =113,
47 (37.9%) patients were misclassified - 10 patients with low-
risk carcinoma as high-risk patients and conversely 37 patients
classified as low-risk had a high/intermediate cancer (Figures 1
and 3). On the contrary, TVUS let to misclassification of 32
(25.8%) patients — 25 patients with high/intermediate-risk
carcinoma were clinically determined as having stage Tla and
7 patients were classified as T1b and had a low-risk carcinoma
(Figure 4).

The current study has several limitations. Blood was
collected after the initial curettage or hysteroscopy. The impact
of curettage/hysteroscopy on HE4 serum levels is unknown to
date, however, but serum HE4 median values were comparable
to previously published results (7-9). All data come from one
Center for Gynecologic Oncology and may be affected by
random error due to low number of participants in some groups
(number of patients in stage FIGO II, IIIA and IIIB). On the
other hand the data were collected prospectively. The study
design copies clinical practice; a patient with EC is stratified
into the proper risk group using preoperative staging results
and treated accordingly. According to our knowledge, no study

Reality: M Intermediate / high risk Low risk

15.9%

55
68.8%

T1aNxMO
Classification according to US

T1bNxMO or higher

Figure 4. Classification of patienis according to US. Thirty-iwo (25.8%)
patients were classified wrongly according to US — 25 of them were
misclassified into low risk group by US (Tla) although they had
intermediate or high risk in reality (false negative); 7 of them were
misclassified into high risk group (T1b or higher) although they had
low risk in reality (false positive). The rest of 92 (74.2%) patients were
classified correctly.

has compared the reliability of the serum marker HE4 and
preoperative TVUS.

Conclusion

The results of the study confirm a good correlation of HE4
with clinical staging using ultrasound and final FIGO staging
by histopathology. HE4 correlates with depth of myometrial
invasion, lymph node involvement and patient age. The
determination of HE4 does not reach the sensitivity and
specificity of an ultrasound examination and would not
contribute to an improvement in the stratification of a patient
to proper risk group. According to our results, preoperative
assessment of HE4 seems to be justifiable where no adequate
imaging method for preoperative staging of the disease is
available.
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6. Zavéry

V kapitole ,,Ultrazvuk jako zobrazovaci metoda prvni volby vV diagnostice, stagingu a
dispenzarizaci v onkogynekologii® autor definoval metodiku ultrazvukového vySetieni ve
stagingu karcinomu d€lozniho hrdla formou navrhu narodniho doporu¢eného postupu. V ramci
predoperacni diferencialni diagnostiky adnexalnich patologii za ucelem rozpoznani maligni a
benigni adnexalni 1éze, autor popsal na vlastnich souborech pacientek ultrazvukové
charakteristiky benigni strumy ovaria a benigniho Brennerova tumoru — patologii, které jsou
predoperac¢né velmi obtizné odliSitelné od karcinomu ovaria. Prokazal excelentni senzitivitu (84
%) a specificitu (96 %) vaginalniho ultrazvuku v pfedoperacnim stanoveni rozsahu postizeni
peritonealnich povrchi panve u pacientek s lokalné pokroc¢ilym karcinomem ovaria. V rdmci
dispenzarizace pacientek skarcinomem prsu autor navrhl racionalni schéma sledovani vysky
endometria pomoci ultrazvuku pfi dlouhodobé adjuvantni 1é¢bé tamoxifenem.

V kapitole ,,Specifické komplikace opera¢ni lééby v onkogynekologii — lymfocysta,
lymfedém a lymfaticky ascites* autor shrnul dostupnda data o incidenci lymfocyst
V poopera¢nim obdobi, definoval rizikové i protektivni faktory pro jejich vznik a shrnul moznosti
chirurgické 1 farmakologické 1é€by symptomatickych lymfocyst u onkogynekologickych
pacientek. Na vlastnim souboru pacientek, které podstoupily lymfadenektomii, autor referoval
celkovou incidenci lymfocyst (33 %), symptomatické lymfocysty zaznamenal u 12 % pacientek.
Autorova prace ukdazala, ze vyznamnym faktorem zvySujicim pooperac¢ni lymforey zlstava
aplikace neoadjuvantni chemoterapie a celkovy pocet odstranénych lymfatickych uzlin. Velmi
pravdépodobny negativni rizikovy faktor predstavuje i pocet zavedenych drénti a doba jejich
ponechani pooperacné¢ v dutiné biisni. Podani oktreotidu u gynekologickych malignit

neprokazalo pozitivni efekt na redukci lymforey a incidence lymfocyst, lymfedému a
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lymfatického ascitu. Poopera¢ni rozvoj lymfocyst ani lymfedému nebyl v na$i studii ovlivnén
vysi lymforey. Vznik lymfatického ascitu naopak piimo souvisel s vysi pooperacni lymforey.

V kapitole ,,Nové biomarkery, jejich prognosticky vyznam a vyuZiti v diagnostice a
dispenzarizaci gynekologickych malignit* autor shrnul tdaje o existenci vSech relevantnich
forem atypii vejcovodu véetné STIC. Podrobné se zaméfil na moznosti jejich detekce na
cytologické, histologické i imunohistochemické trovni a zminil aktualni moznosti zobrazovacich
metod V jejich diagnostice. Autor definoval optimalni chirurgicky postup v ramci profylaktické
adnexektomie u BRCA pozitivnich pacientek a pacientek ve zvySeném riziku. Autor dale shrnul
recentni poznatky tykajici se managementu STIC léze - kompletniho chirurgického stagingu,
adjuvantni chemoterapie, moznosti chemoprofylaxe a nasledného rezimu sledovani. V ramci Sirsi
snahy o zkoumani klinického vyznamu molekularné biologickych markeri LICAM, ER, PR u
karcinomu dé€lohy prezentoval vysledky valida¢ni studie ukazujici LLCAM jako marker $patné
prognozy, vyskytujici se zejména v piipadé prukazu metastdz v lymfatickych uzlinach a non-
endometrioidniho histotypu karcinomu. Autor zhodnotil klinicky vyznam piedoperacniho
posuzovani sérovych hladin HE4 u karcinomu endometria. Potvrdil dobrou korelaci HE4 s
klinickym stagingem pomoci ultrazvuku a kone¢nym FIGO stagingem. Hladina HE4 korelovala s
hloubkou myometrialni invaze, postizenim lymfatickych uzlin a vékem pacientky. Stanoveni
hladiny HE4 vsak nedosahlo senzitivity a specificity ultrazvukového vysetfeni a neptispélo ke

zlepsSenti stratifikace pacientek do jednotlivych rizikovych skupin (,,low-risk* versus ,,high-risk*).
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7. Souhrn

Habilitacni prace dokumentuje systematickou praci autora na poli expertniho
onkogynekologického ultrazvuku, ktery je pojitkem s jeho dalsi védecko-vyzkumnou cinnosti
v oblasti zkouméni specifickych pooperacnich komplikaci a novych biomarkert
v onkogynekologii. Prace doklada komplexni rozvoj Onkogynekologického centra FN Brno a LF
MU a jeho excelentni zapojeni do védecko-vyzkumné cinnosti nejen na néarodni, ale i
mezinarodni Urovni. Vysledky dosavadni prace autora jsou podpofeny fadou prezentaci na
narodnich i mezinarodnich foérech. Na narodni urovni je autor ¢lenem vyboru jak Sekce
ultrazvukové diagnostiky tak Onkogynekologické sekce Ceské gynekologicko-porodnické
spole¢nosti a aktivné se podili na rozvoji oboru v ramci Ceské republiky.

Vysledky studii jsou pivodnimi pracemi i myslenkami, které ukazuji na zcela zasadni roli
ultrazvuku v diagnostice, stagingu a dispenzarizaci pacientek v onkogynekologii. Z sirSiho
pohledu je nutné vnimat ultrazvuk jako komplementarni metodu k dalSim vySetfovacim
modalitam nejen zobrazovacim, ale i molekularné biologickym. V §ir§im kontextu piedstavuji
jednotlivé ultrazvukové parametry ve skutecnosti biomarkery, které jsou specifické pro danou
konkrétni pacientku. V individualizovaném pojeti mediciny se timto otevird novy rozmér
ultrazvukové diagnostiky, nebot’ se stdva soucasti ptistupu ,,$it€ho na miru* konkrétni pacientce.
V kombinaci s dalSimi specifickymi metodami, hlavné individualni biochemickou,
cytomorfologickou a imunohistochemickou charakteristikou tkani, muize byt ultrazvuk
vV budoucnu zésadni soucasti diagnosticko — prediktivnich modeld. Pfi potvrzeném zhoubném
onemocnéni mohou poté tyto biomarkery predikovat s vysokou mirou pravdépodobnosti

progndzu a urcit dle specifickych individualnich charakteristik tumoru konkrétni terapii.
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Dalsi védecko-vyzkumny rozvoj oboru onkogynekologie autor vidi v uzkém propojeni
jednotlivych subspecializaci mediciny. Samotné vyzkumné skupiny dosahuji mnohdy
excelentnich vysledkt, paklize jsou vnimany ofima dané subspecializace ve své tzké odborné
komunité, ale z pohledu realné pacientky a klinické praxe jsou mnohdy tyto vystupy nezasadni a
miji cil.

Budouci trend lze vidét v novém modelu, kdy spole¢nym jmenovatelem je onkogynekologicka
diagnoza a stavajici klinick4 praxe. Je tfeba koordinované z pohledu védy a vyzkumu definovat
jasné klinické otazky a problémy a dat je ke zpracovani Sir§im interdisciplinarnim tymtm. Timto
jasné klinicky motivovanym vyzkumem V propojeni s bazalnim vyzkumem dostanou vysledky

jednotlivych tymu zcela jiny rozmér.
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8. Summary

Habilitation thesis represents the systematic work of the author in the field of expert
oncogynecological ultrasound, which is a link with his further scientific research activity in the
field of investigation of specific postoperative complications and new biomarkers in
oncogynecology. The work demonstrates the complex development of the Oncogynecology
Center at the University Hospital and its excellent involvement in scientific and research
activities not only at the national but also at the international level. The results of the author's
work are supported by a number of lectures held at both national and international forums. At the
national level, the author is a member of both the ultrasound and oncogynecological sections of
the Czech Obstetrics and Gynecology Society and actively participates in the development of
Obstetrics and Gynecology within the Czech Republic.

The results of the studies are original works and ideas that show the crucial role of ultrasound in
the diagnosis, staging and follow up of patients in oncogynecology. From a wider perspective, it
is necessary to perceive ultrasound as a complementary method to other investigation modalities
not only imaging but also molecular biological. In a wider context, individual ultrasound
parameters are, in fact, biomarkers that are specific to a particular patient. The individualized
approach in the modern current medicine opens a new dimension of ultrasound diagnostics as it
becomes part of a tailor-made approach to a particular patient. Especially the individual
biochemical, cytomorphological and immunohistochemical characteristics of the tissues can be
seen as essential parts of diagnostic - predictive models. In a case of confirmed malignancy, these
biomarkers can then predict prognosis of the patient with a high accuracy and determine the most

effective therapy suitable for a particular patient.
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The future and further scientific and research development in the field of oncogynecology is
strongly based on the close cooperation among many medicine sub-specializations. The particular
research groups often achieve excellent results if they are perceived by the subspecialty's
members in their narrow professional community, but from the real clinical practice point of
view, these results are often unimportant and aimless.

The future trend can be seen in the new model where the common denominator of the individual
sub-specializations is a specific clinical oncogynecological question. It is necessary to define
clear clinical issues and problems and to make them available to wider teams working on specific
issues. With this clearly clinically motivated research, the results of individual teams will get a

completely different dimension.
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