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1. Uvod

Zékladni podminkou pro optimalni 1é€bu zhoubnych nadorti, nejen v onkogynekologii, je
pfesné diagnostika onemocnéni a exaktni stanoveni jeho rozsahu (klinicky staging). Klinicky

staging zalozeny pouze na fyzikalnim vySetieni je nedostatecny.

Na zakladé doporuceni FIGO (Federation of International Gynaecologists and Obstetricians)
je ultrazvukové vySetieni vyuzivano pro svoji piesnost a dostupnost jako obligatorni metoda
v ur¢ovani lokalniho rozsahu endometroidniho karcinomu a v diferencidlni diagnostice
zhoubnych nadori ovaria. Je také obecné uznavanou metodou volby pro hodnoceni stavu

spadovych (tfiselnych) uzlin u zhoubného nadoru vulvy.

Predkladand prace se zabyva zhodnocenim piinosu ultrazvukového vysetfeni v oblastech
onkogynekologie, ve kterych dosud pro nedostatek objektivnich dat byla jeho role
podhodnocena. Prvni ¢ast prace se vénuje vyuziti ultrazvuku ve stagingu Casnych stadii
zhoubného nadoru (ZN) d€lozniho hrdla a druha ¢ast moznostem ultrazvuku v diagnostice

pokrocilych panevnich nadora.



2. Staging zhoubnych nadoru reprodukénich organt

2.1 Uvod

V piipadé podezieni ¢i jiz histologického ovéfeni ptitomnosti zhoubného gynekologického
nadoru jsou zahdjena obligatorni stagingova vySetfeni dle doporu¢eni FIGO [Benedet 2000].
Tato vySetieni slouzi k urceni klinického stadia onemocnéni. Stanoveni stadia onemocnéni je
podminkou pro zvoleni adekvétni 1é€by a umoznuje srovnavani léebnych vysledki na
narodni a mezindrodni Urovni. Stanoveni klinického stagingu v dobé prvniho zéachytu

onemocnéni je definitivni a neméni se s progresi onemocnéni.

Klinicky staging by mél spliovat dle doporuceni FIGO nasledujici podminky: validitu,
flexibilitu v pfijimani novych poznatkli, objektivitu a prakticnost. Ve skutecnosti vSak
stavajici doporuceni FIGO nékteré z téchto podminek nespliuji. V mnoha publikacich byla
v posledni dob¢€ kritizovana neptesnost klinického stagingu s vyuzitim doporucenych
vysetieni podle FIGO, které neumoziuji stanoveni vyznamnych prognostickych parametrd.
Mnozi autofi proto zdlraziuji nutnost vyuziti jedné¢ z modernich zobrazovacich metod jako
metody obligatorni. Mezi tyto metody s vysokou pfesnosti zobrazeni patii ultrazvuk (US),
pocitacova tomografie (CT), magnetickd rezonance (MR) a pozitronova emisni tomografie

(PET).

2.2 Staging FIGO a klasifikace TNM

Rozsah onemocnéni je definovan stadiem onemocnéni dle klasifikace FIGO (0 — IV)
a kategoriemi TNM, které odpovidaji stadiim podle FIGO. V systému TNM je nador
klasifikovan podle velikosti primarniho nadoru (T), stavu lymfatickych uzlin (N)

a pfitomnosti vzdalenych metastaz (M).

Klinické stadium onemocnéni je stanoveno na zakladé obligatornich vySetfeni. Mezi obecna
obligatorni vySetfeni v onkogynekologii patii anamnéza, gynekologické vySetieni, skiagram
hrudniku a zékladni laboratorni vysetfeni (KO, biochemie). Nadorové markery se obligatorné
stanovuji pouze pii podezieni na zhoubny nador vajecniki. Specifickou obligatorni a zakladni
zobrazovaci metodou je ultrazvuk panve a biiSni dutiny (tab. 1). Pocitacova tomografie,
magnetickd rezonance ani pozitronova emisni tomografie nepatii mezi obligatorni vySetfeni
v diagnostice gynekologickych nadorii, ale tvofi s klasickymi zobrazovacimi metodami

skupinu metod fakultativnich.



Fakultativni vySetfeni slouzi ke stanoveni prognostickych faktorti. Tato vySetfeni jsou
vyuzivana zvIlasté u pokrocilych stadii onemocnéni, napi. ke stanoveni postizeni lymfatickych

uzlin v retroperitoneu, urceni intraparenchymatézniho postizeni apod.

Tabulka 1: Prehled vysetieni vyuzivanych v klinickém stagingu v onkogynekologii

Obligatorni vySetieni Fakultativni vySetieni

Obecna vySeti‘eni Endoskopické metody a klasické

rentgenové metody

Anamnéza Uretrocystoskopie
Interni a anesteziologické vySetieni Rekto-/kolonoskopie
Skiagram hrudniku Lymfografie
Laboratorni vySetieni VU
Specialni vySeti‘eni Moderni zobrazovaci metody
Ultrazvuk panve a biisni dutiny” CT
triselné uzliny (ZN vulvy) MR
kalichopanvickovy systéem ledvin (ZN cervixu) PET
invaze do myometria (ZN endometria) PET/CT
diferencialni diagnostika ovaridlnich nadorii
Nadorové markery: CA 1257 Nadorové markery: dle typu nadoru™

*Podle doporuceni FIGO je ultrazvukové vysSetieni obligatorni pouze v uvedenych indikacich.

**Nadorové markery pouze u ovarialnich nadort, u mladych Zen se pfipojuji markery germinalnich nadora —
LDH, CEA, AFP, hCG.

***Nadorové markery: SCC (spinocelularni karcinom vulvy, pochvy, délozniho hrdla), CA 125 (adenokarcinom
délozniho hrdla a endometria) a dalsi (CA 72-4, CA 19-9, CEA).

2.3 Vyuziti modernich zobrazovacich metod ve stagingu ZN déloZniho
hrdla a panevnich nadori
V soucasnosti neni k dispozici zadna idealni zobrazovaci metoda pro stanoveni klinického

stagingu, prognostickych faktori a planovani 1é¢by. Zobrazovaci metody se vzajemné

dopliiuji. Struény piehled jejich vyhod a limitaci je uveden v tabulkach 2 a 3.




Tabulka 2: Vyhody a limitace modernich zobrazovacich metod v gynekologii

Zobrazovaci | Vyhody Nevyhody

metoda

usS Rutinni, bézné dostupné vysetieni v gynekologii Zavislost na erudici vySetiujiciho a kvalité
Dynamické vySetfeni s moznosti zobrazeni organu | Vybaveni
ve tfech rozmérech Horsi tkanové rozliseni
Moznost uptesnéni informace funkénimi Limitované pole zobrazeni
zkouskami (pohyb telfutého obsahu pfi Elalfu o Omezeni u obéznich pacientti, pooperagnich
sondou, mobilita organu, bolestivost vySetfeni aj.) | stavii s adherujicimi stfevnimi kli¢kami
Kombinace sonomorfologického a dopplerovského |k btisni sténé apod.
vySetfeni Vyuziti kontrastni latky je limitovano jeji
Detailni zobrazeni organi malé panve cenou a pristrojem s prislusnym softwarem
transvaginalni / transrektalni sondou — nezavislé na
somatotypu pacientky
Pfiznivé cena vySetfeni
Neni nutna piiprava pacienta ani lacnéni
Neni ionizujici zafeni
Moznost intervencni ultrasonografie (biopsie
tenkou nebo silnou jehlou)

CT Dostupnéjsi a levnéjsi nez MR Ionizujici zateni
Rychlost eliminuje pohybové artefakty a zvysuje Nutnost laénéni
toleranci pacienti Peroralni piiprava a premedikace
Dobré prostorové rozliseni Intravendzni (i. v.) podani jodové kontrastni
Velky rozsah zobrazeni se zhodnocenim panve a latky (JKL) s rizikem nezadoucich reakci
moznosti rozsifeni na bficho a hrudnik Maly kontrast m&kkych tkani
Lepsi rozliseni kalcifikaci a kortikalni kosti nez
MR
Moznost intervenci pod kontrolou CT

MR Neni ionizujici zafeni Pocetné kontraindikace (kardiostimulator,
Vysoky tkafiovy kontrast umoziiujici zhodnoceni | kovové implantaty, kochlearni implantat)
jednotlivych vrstev panevnich organt Aplikace paramagnetické kontrastni latky —
Hodnoceni na zéklads morfologickych kritérii gadolinia —s rizikem alergické reakce
v kombinaci se zménou signalu Ekonomicky nakladnéjsi vySetteni nez CT
Zobrazeni ve tfech rovinach Mensi dostupnost

Casova naro¢nost vysetfeni
PET Vysoka detekéni schopnost Ionizujici zateni

Celotélovy scan

Nutnost la¢néni

Peroralni ptiprava v ptipadé¢ PET/CT
(shodné s CT — p. o. fedéna JKL +1i. v.
JKL)

Nutnost i. v. podani radiofarmaka

Vysoka fyziologicka akumulace
radiofarmaka v CNS a uropoetickém traktu
Fales$na pozitivita u zanéta

Nutna fuze s CT k upifesnéni lokalizace

Limitace vySetieni pfi dekompenzovaném
diabetu

Nizka dostupnost, cena




Tabulka 3. Priprava, trvani a dostupnost zobrazovacich metod

US CT MR PET PET/CT p.o. | PET/CT i.v.
Lacnéni - + - + + +
Premedikace* - +/- - - - +/—
Peroralni - + - - + +
piiprava Redéna JKL Redéna JKL | Redénd JKL

nebo voda (60 (60 minut) (60 minut)
minut)
Intravenézni - + + - - +
podani Dopplerovska JKL Paramagneticka JKL
i kontrastni (100 ml) *** latka
kontrastni latka (20ml)
latky II.generace™*
Intravenézni - — - + + +
podani FDG FDG FDG
radionuklidu
Trvani 15 minut Desitky 30 minut 60 minut 30 minut 35 minut
vlastniho sekund
vySetieni
Rozsah Pénev, Panev, Panev, bticho, Od baze Od baze lebni | Od baze lebni
zobrazeni bficho, tfisla brlcl’m, ’ jatra aj. 1§bn1 pod pod inguiny pod inguiny
hrudnik aj. inguiny
P¥iblizna cena 400 3000 7000 34 000 34 000 36 000
vySetieni (K& konvencni nativni nativni
ultrazvuk vySetieni vySetfeni

Cena vySeti‘eni 1400 4500 11 000 dtto dtto dtto

s podanim k. L.

*Premedikace u CT neni nutna, pokud u pacienta nejsou ptitomny rizikové faktory pro podani jodové kontrastni

latky (JKL).

**Dopplerovska kontrastni latka II.generace (plyn obsahujici sulfur hexafluorid, SonoVue®, Bracco, Italie) je
v onkogynekologii s vyhodou vyuzivana v diferencialni diagnostice 1ézi v prsu a jatrech.

*#% V pripadé gynekologickych indikaci pro vysetfeni CT je nutno prakticky vzdy podat kontrastni latku i. v.

**3%% Podani paramagnetické kontrastni latky (gadolinia) pii vysetfeni MR v onkogynekologii je vyuzivano
s vyhodou u karcinomu endometria, recidivujiciho onemocnéni, v diferencialni diagnostice jaternich 1ézi,
umozni také rozliSeni viabilni a nekrotické tkang, event. tekutiny.

k. 1. — kontrastni latka

PET/CT p. 0. — hybridni vySetfeni PET a nizkodavkové CT s p. 0. podanim kontrastni latky pro ucely

anatomické lokalizace nalezu PET — tj. nenahrazuje specializované vySetteni CT.

PET/CT i. v. — hybridni plnohodnotné vysetieni PET i CT, tj. s p. 0. a i. v. podanou kontrastni latkou a

nesnizenou davkou zafeni z CT.




2.3.1 Ultrazvukové vysetieni

Ve srovnani s dal$imi modernimi zobrazovacimi metodami ma ultrazvukové vysSetfeni svoje
nesporné vyhody (tab. 2,3). Vyuziti endoluminélnich — transvaginalnich nebo transrektalnich
sond umoznuje piiblizeni k organu, ale také vyuziti vySSich kmitoCtli s vySSim rozliSenim.
Soucasna pocitacovd technologie umoziiuje naprogramovat optimalni podminky pro
jednotliva vySetfeni, dodate¢né upravovat zachyceny obraz a ukladat jej na vhodnd pamétova
média nebo jeho pienos v ramci internetové sité. U této metody lze vyuzit zvySené kvality
obrazu pomoci pfirozeného harmonického zobrazeni. V soucasné dobé se vyvijeji systémy
trojrozmérného zobrazeni pracujici v redlném Case. Pouziva se pro né oznaceni zobrazeni 4D,
pricemz ¢tvrtym rozmérem se rozumi velmi kratky Casovy usek pottebny k rekonstrukei
obrazu. Velmi citlivé zpracovani dopplerovského signalu slouzi k zobrazeni i velmi pomalych
tokli a nadorové perfize organti. Dalsi zvySeni dopplerovského signalu lze ziskat vyuzitim
ultrazvukovych kontrastnich latek. Ultrazvukové zobrazeni lze vyuZit 1 pro intervenéni
vykony, provaddéné pod ultrazvukovou kontrolou, umoziujici ziskdni materialu

k cytologickému nebo histologickému vysetfeni.

O vyuziti ultrazvuku ve stagingu ZN d€lozniho hrdla bylo publikovano pouze nékolik studii,
pfevazné starSiho data [Zaritzky 1979, Aoki 1990, Innocenti 1992, Gitsch 1993]. Metodika
vySetteni ZN dé€lozniho hrdla se nelisi od metodiky u ostatnich panevnich orgént [Fischerova
2007]. Vroce 2007 byla publikovana prvni prace vyuzivajici trojrozmérného zobrazeni
vrealném cCase (— zobrazeni 4D) v diagnostice ZN d€lozniho hrdla [Ghi 2007].
Z intervencnich vykont pod ultrazvukovou kontrolou byla popsdna biopsie parametrii tenkou

jehlou s cilem upfesnéni stagingu onemocnéni (stadium IB—IIA vs. IIB) [Cendrowski 2003].

Diferencialni diagnostika benignich a malignich ovaridlnich nadort je doménou
gynekologického ultrazvukového vysetfeni. Transvaginalni sonda umoziiuje presné
hodnoceni intralumindlnich zmén uvnitf ovaridlniho nédoru. Vyhodou je 1moznost
dynamického zobrazeni se zapojenim funk¢nich zkousek v prabéhu vySetfeni — pohyblivost
nadoru, bolestivost béhem vySetfeni. Piesnost stanoveni diagnézy lze zvysSit vhodnou
kombinaci sonomorfologického vySetfeni a dopplerovského vySetfeni. Obecné ultrazvuk
dosahuje v diferencidlni diagnostice benignich a malignich ovaridlnich nadorG senzitivity
96 % a specificity 90 % [Timmerman1999]. Zatimco v diferencialni diagnostice ovarialnich
nadort je role ultrazvuku diky fadé€ studii nezpochybnitelnd, je mnohem méné pozornosti

vénovano vyuziti ultrazvuku ve stagingu a diagnostice pokrocilych ovaridlnich nadord



adosud neni zadna prace, kterd by se vénovala ultrazvukové predikci operability

u pokrocilého ovaridlniho nadoru.

2.3.2 Magneticka rezonance

Nespornou vyhodou MR ve srovnani s CT a US je vysoky tkanovy kontrast mekkych c¢asti,
tedy i orgdni malé panve. MR zobrazuje ve vysoké kvalité anatomické detaily malé panve,
napiiklad dovoluje rozliSeni mezi submukézou a muskularni vrstvou uretry. Navic MR
detekuje abnormality nejen na zakladé morfologickych kritérii, ale i signalovych zmén.
Umoznuje tak substratovou charakterizaci — cystickou, solidni a tukovou. Podéni
paramagnetické kontrastni latky mize napomoci detekci solidni masy, nekrdzy &i cysty.
Samoziejmosti MR je zobrazeni ve tfech zdkladnich rovinach. Dal§i vyhodou MR je, Ze
pacienta nezatézuje ionizujicim zafenim

Zhoubné nadory délozniho hrdla jsou nejcastéjsi indikaci k vySetieni MR v gynekologii. Na
rozdil od ultrazvukového vySetfeni je dostatek dat o pfesnosti magnetické rezonance ve
stanoveni lokalniho stagingu ZN délozniho hrdla. Ve stadiu mikroinvazivnich karcinomi
délozniho hrdla (Tla) neméd vyznam indikovat vysetfeni MR. Magneticka rezonance se
nevyuziva pro detekci, ale pro staging jiz prokdzaného tumoru. Obecné plati, ze ¢im je
stadium onemocnéni pokrocilejsi, tim je diagnostika pomoci MR spolehlivéjsi. Intravendzni
aplikace paramagnetické kontrastni latky u karcinomu délozniho hrdla na rozdil od
endometridlniho karcinomu nepfindsi vyraznéjsi vyhody. Postkontrastni skeny dovoluji
rozlisit viabilni a nekrotickou tkan, ale jinak nebyla prokézéna jejich vétSi diagnosticka
pfesnost. Magnetickd rezonance velmi dobfe zobrazuje propagaci ZN délozniho hrdla do
okoli, pochvy, zadni stény mocového méchyie, predni stény rekta ¢i do panevniho dna

[Burgetova 2007].

Magneticka rezonance umoziuje hodnoceni intraluminalnich zmén uvniti ovarialniho nadoru
a je presnou metodou v diferencialni diagnostice benignich a malignich ovarialnich nadort.
Ve vétSiné piipadl vSak neumoznuje dal$i specifikaci ovaridlniho nddoru s vyjimkou
dermoidu a endometroidni cysty. Obecné dosahuje MR v diferencialni diagnostice benignich
a malignich nddord senzitivity 83 % a specificity 84 % [Hricak 2000]. Ve stagingu
ovarialniho karcinomu kromé& postizeni lymfatickych uzlin magnetickd rezonance zobrazuje
Sifeni nadoru do sousednich organii (mocovy méchyt, GIT, panevni sténa) a dokaZe uptesnit

anatomicky piivod tumoru. Pfesnost kontrastni MR ve stagingu ovaridlniho karcinomu je



kolem 93 % [Hricak 2000]. MR se také vyuziva v hodnoceni operability pokroc¢ilého nadoru
[Qayyum 2005].

2.3.3 Pocitacova tomografie

Pocitacova tomografie je ve srovnani s MR obecné dostupnéjsi a levnéjsi metodou.
Nevyhodou CT ve srovnani s MR je mensi tkanovy kontrast mékkych ¢asti, tedy 1 organt
malé panve. Proto je v praxi nezbytné vyuziti kontrastnich latek, jejichZz aplikace je spojena
s urCitym dyskomfortem pro pacienta. Podobné jako ultrazvuk lze také CT lze vyuzit

k navigovani intervenc¢nich diagnostickych nebo terapeutickych vykonti.

Vyznam vySetfeni CT u ZN délozniho hrdla je ve srovnani s MR mensi. Limitaci pro CT je
jiz zminény mensi tkanovy kontrast a obtizné posuzovani Sifeni naddoru predevsim v asnych
stadiich. V¢étSina praci ukazuje, ze US a MR jsou v hodnoceni lokalni nadorové invaze
presnéjsi nez CT. Vyznam CT je zejména ve stanoveni postizenych uzlin v retroperitoneu

a vzdalenych metastdz, zvlasté u recidivujicich onemocnéni.

Diferencialni diagnostika benignich a malignich nadort ovarii je v obraze CT a MR zaloZena
na obdobnych morfologickych kritériich jako pfi vysetfeni US. CT je méné€ piesnou metodou
pro diferencidlni diagnostiku ovaridlnich tumorti, vzhledem k jiz zminénému malému
kontrastu mékkych tkéni. Vyjimkou je rozliSeni tuku a kalcifikaci, coz lze uplatnit
v diagnostice dermoidi. VySetteni CT ma vSak svoje vyuziti ve stagingu pokrocilych
ovarialnich karcinomt, v némz dosahuje obdobné piesnosti jako MR. V této indikaci je CT
v klinické praxi vyuzivano castéji nez MR. Ve dvou komparativnich studiich byla piesnost
CT 77 % a MR 78 % [Forstner 1995]. Vysetieni CT je také vyuZzivano k predikci optimalni
cytoredukce u pokrocilého ovaridlniho karcinomu a k navigaci bioptickych vykonii [Qayyum

2005].

2.3.4 Pozitronova emisni tomografie

Zasadni indikaci pro FDG-PET je zobrazovani nadort. Divodem je vysoka akumulace 2-
[18F]fluoro-2-deoxy-D-glukozy (FDG) v malignich tumorech a s tim spojend vynikajici
citlivost metody pro diagnostiku ZN [Bélohlavek 2003]. FDG-PET se obecné v onkologii
pouziva pro posouzeni biologického chovani jiz diagnostikovaného tumoru, pro staging fady

nadord, pro ¢asné posouzeni efektu chemoterapie, pro v€asné odhaleni recidivy tumoru nebo



pro odhaleni okultniho primarniho nddoru pii zndmé metastaze [Nakamoto 2005]. Tyto

obecné aplikace vsak neplati pro vSechny typy nadora.

Uloha FDG-PET u ZN dé&lozniho hrdla byla v minulosti extenzivné zkouména, jednak pfi
stanoveni postizenych lymfatickych uzlin, jednak pii detekci recidiv [Havrilesky 2005].
V lokalnim stagingu neni vhodnou metodou, vzhledem k neptesnosti CT ve stanoveni objemu
nadoru 1 infiltrace parametrii. Také anatomické podminky znesnadiiuji vySetfeni, vzhledem

k prekryti nddoru mo¢ovym méchyiem s fyziologickou akumulaci radiofarmaka.

PET-CT neni vhodnou metodou v diferencialni diagnostice benignich a malignich nadora
vzhledem k fale$né pozitivité normalnich ovarii fertilni Zeny v dob& ovulace, pfi zdnétu a pfi
benignich zménach, jako je teratom, cystadenom, endometroidni cysta. Nalezy mohou byt
naopak faleSné negativni u borderline a malignich nadort s cystickou slozkou. V diferencialni
diagnostice benignich a malignich nddorti dosahuje senzitivity 58 %, specificity 76 %
a presnosti 74 % [Fenchel 2002]. Nejvétsi vyznam ma PET-CT v diagnostice recidiv. Zcela
nedavno byla publikovéna prace vyuzivajici PET- CT v hodnoceni operability onemocnéni

[Risum 2008].



3. Vlastni prace I
Vyuziti transrektalniho ultrazvukového vySetieni ve stagingu

¢asnych stadii zhoubného nadoru délozniho hrdla

3.1 Uvod

Dle doporuceni FIGO z roku 2000 patii mezi obligatorni vySetieni u zhoubného nadoru
délozniho hrdla fyzikalni vySetfeni v celkové anestézii, intravendzni vylucovaci urografie
(IVU) a u pokrocilych onemocnéni cystoskopie a rektoskopie [Benedet 2000]. Stanoveni
rozsahu nadorového onemocnéni pomoci fyzikélniho vysetfeni je vSak nepfesné ve tfeting az
poloviné pfipadii u operovanych pacientek a jeho neptfesnost se zvysSuje se stadiem
onemocnéni. Fyzikalni vySetfeni navic neumoziuje stanovit kraniokaudéalni rozmér nadoru.
Podobné neni mozné palpacnim vySetfenim stanovit incipientni infiltraci parametrii, zvIasté

u obéznich pacientek a velkych (bulky) nadorii [Van Nagell 1997].

Hlavnim divodem pro stavajici doporuceni FIGO pro klinicky staging je vysokd incidence
ZN dé€lozniho hrdla v rozvojovych zemich (80 %), ve kterych nejsou moderni zobrazovaci
metody bézn¢ dostupné. V ekonomicky vyspélych zemich vSak doporuceni FIGO nejsou
dodrZovany pro svoji neptresnost. Podle velké americké multicentrické studie ACCRIN 6651 /
GOG 183 bylo u pacientek s karcinomem d€lozniho hrdla v ramci klinického stagingu
provedeno gynekologické vysetfeni v celkové anestézii ve 26,9 %, rektoskopie v 8.6 %

a intravenozni vylucovaci urografie pouze v 1 % ptipadi [Amendola 2005].

Standardnim postupem pro zhodnoceni stavu lymfatickych uzlin v casnych stadiich je
chirurgicky staging. U pokrocilych stadii se k vylouceni generalizace onemocnéni, zejména

k vySetfeni jater, mediastina a plic, vyuziva CT.

U casnych stadii onemocnéni se stale vice pozornosti vénuje piesnému stanoveni lokalniho
rozsahu onemocnéni. Na zéklad¢ prfesného ur¢eni objemu nddoru a hloubky invaze se planuje
typ a rozsah operace, v€. 1é€by zachovavajici fertilitu, nebo jsou pacientky indikovany
k neoadjuvantni chemoterapii ¢i primarni chemoradioterapii. Volbou idealni zobrazovaci
metody pro stanoveni lokalniho rozsahu onemocnéni (velikost nadoru, postizeni parametrii)

se zabyvalo mnoho studii.

Prvni price zabyvajici se vyuzitim transrektdlniho ultrazvuku ve stagingu karcinomu

délozniho hrdla publikoval Zaritzky v roce 1979. Dalsi vyuziti této metody ve stanoveni
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velikosti nddoru a postizeni parametrii je zmiflovdno pouze né€kolika autory. Innocenti
porovnaval klinicky staging stanoveny fyzikalnim vySetfenim a transrektdlnim ultrazvukem
u nasledné¢ operovanych 124 pacientek [Innocenti 1992]. Stanoveni parametridlni infiltrace
fyzikalnim vySetfenim dosahlo senzitivity 52 %, specificity 92 % a presnosti 84 % ve
srovnani s transrektalnim ultrazvukem, u kterého byla senzitivita 78 %, specificita 89 %
a pfesnost 87 %. Také Gitsch dosahl vysoké presnosti 89 % pfti stanoveni infiltrace parametrii
transrektalnim ultrazvukem, podobné jako Aoki 90 % [Gitsch 1993; Aoki 1990]. Dalsi prace
porovnavala piesnost stanoveni stagingu karcinomu délozniho hrdla fyzikalnim vySetienim
(85 %), ultrazvukem (95 %) a magnetickou rezonanci (90 %) [Cobby 1990]. Ve snaze
o zvySeni piesnosti stanoveni infiltrace parametrii byl ultrazvukovy nalez doplnén biopsii
parametrii tenkou jehlou pod ultrazvukovou kontrolou. V praci Cendrowského u nasledné
operovanych 52 pacientek s karcinomem dosdhla pfesnost pfedoperacniho stanoveni
infiltrovanych parametrii na zakladé¢ kombinace cytologické diagnostiky — biopsie tenkou
jehlou (FNAB - fine needle aspiration biopsy) a ultrazvuku 83 %, senzitivita 78 %

a specificita 84 % [Cendrowski 2003]. Z prezentovanych vysledki je patrné, Ze se piesnost

ey e

Je zajimavé, ze i1 kdyz je ultrazvuk bézné dostupnou, levnou a podle dat z 90. let piesnou
metodou, bylo mnohem vice pozornosti ve stagingu karcinomu d€lozniho hrdla vénovano
magnetické rezonanci. Podle soucasnych dat je magnetickd rezonance velmi piesnou
metodou, uvadi se s presnosti 81 % pro hodnoceni Sifeni do parametrii, senzitivitou 69 %
a specificitou 80 %, jedna se vSak o data ziskana vétSinou z jednoho pracovisté [Hricak 1988;
Subak 1995]. Podobné jsou vysledky recentni metaanalyzy 59 studii publikované Bipatem, ve
které MR dosahla senzitivity 74 % ve srovnani s 55 % pro CT [Bipat 2003]. Tyto slibné
vysledky ziskané z jednotlivych center nebyly potvrzeny v nejveétsi prospektivni
multicentrické studii organizované Americkou spolecnosti radiodiagnostikii (ACRIN 6651,
American College of Radiology Imaging Network) a Onkogynekologickou skupinou (GOG
183, Gynecologic Oncology Group). Pii srovnani obou metod v rdmci multicentrické studie
dosahla senzitivita u MR pouze 53 % a u CT 42 %, specificita pak dosahla u MR 75% a u CT
82 % [Mitchell, 2006]. Ptekvapivé srovnatelnd piesnost CT a MR v této studii byla
pravdépodobné podminéna technickym zdokonalenim pocitaCové tomografie. Piestoze ob¢
metody byly nepiesné v hodnoceni stromalni nadorové invaze, lepSich vysledki dosahla MR
ve srovnani s CT ve stanoveni velikosti nadoru a v hodnoceni postizeni dolniho délozniho

segmentu.
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Vyuziti pocitacové tomografie v lokalnim stagingu zlistavad méné rozsifeno, z divodi horsiho
tkanového rozliSeni. V literatute se uvadi presnost CT v hodnoceni parametrialni invaze 62 %
se senzitivitou 63 % a specificitou 62 % [Sironi 1991]. CT se vSak vyuziva u velmi
pokrocilych naddorovych infiltraci délozniho hrdla a k posouzeni infiltrace vétsiho rozsahu do
okolnich orgénti — propagace tumortt do mocového méchyie, rekta a panevni stény. CT je

jednoznaéné piinosné v diagnostice postizenych vzdalenych uzlin a metastaz.

Pozitronovd emisni tomografie neni metodou volby pro hodnoceni lokélniho rozsahu
onemocnéni, ma vSak vyss§i senzitivitu v hodnoceni retroperitonedlnich uzlin i v detekci

recidivujiciho nadoru ve srovnani s MR nebo CT.

3.2 Cile prace

Cilem prace bylo porovnat pfesnost magnetické rezonance jako standardni metody
a transrektalniho ultrazvuku ve stagingu a stanoveni vyznamnych prognostickych parametrt
u ¢asnych stadii ZN délozniho hrdla. Z prognostickych parametri byly vySetfovany
pritomnost rezidualniho nadoru v déloznim hrdle (u Zen po konizaci), méfeni objemu nadoru

a postizeni parametrii.

3.3 Metodika

Do prospektivni studie byly zafazeny pacientky s ¢asnym stadiem karcinomu délozniho hrdla,
podle fyzikalniho vySetieni stadia T1al-T2a, které byly referovany do Onkogynekologického
centra VFN od ledna 2004 do tinora 2006. VSechny pacientky byly vySetfeny transrektalnim
ultrazvukem (TRUS — transrectal ultrasound) a soucasné¢ magnetickou rezonanci. Podminkou
pro zatfazeni do studie byla naslednd operacni 1écba (extrafascidlni hysterektomie, radikalni
hysterektomie nebo radikalni trachelektomie) do 2 tydni od provedenych zobrazovacich
vySetieni. Pomoci obou zobrazovacich metod byla hodnocena ptitomnost nadoru v déloznim
hrdle, poruSeni pericervikalni fascie, Sifeni nadoru do ptednich, postrannich a zadnich
parametrii a eventuelné lateralita $ifeni. Operacni preparat (déloha, délozni hrdlo s nddorem)
byl odeslan na histopatologické vysetieni. Velikost nadoru byla nezavisle zméfena ve tiech

rozmérech histopatologem, radiodiagnostikem (MR) a sonografistou (TRUS). Objem nadoru
byl ur€en vypoctem pro objem elipsy [(DIxD2xD3)xT/6], rozméry jsou uvadény

v centimetrech (D1 — antero-posteriorni, D2 — kraniokaudélni, D3 — transverzélni velikost

nadoru). Vysledky namétené dle TRUS a MR byly vztazeny k histopatologickému nélezu.
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Magnetickd rezonance byla provedena na piistroji 1.5 T (General Electric Signal HS)
s pouzitim panevni civky. VySetfeni bylo zhotoveno v sekvencich T2W (fast spin echo
4600/90 repetition time / time to echo ) v roving transverzalni, sagitalni a koronarni na délozni
hrdlo s $ifi vrstvy 5 mm a s odstupem 1 mm mezi vrstvami. Pfitomnost tumoru byla
stanovena na zakladé¢ nodularit v cervikdlnim epitelu s rozrusenim normalni anatomické
struktury, eventudln¢ na podkladé ptitomnosti masy stfedniho signalu v hrdle. Byla méfena
délka, hloubka a Sife tumoru a vypocten jeho objem. Parametria byla hodnocena v obrazech
T2W v roving transverzalni a koronarni na dlouhou osu hrdla. Postizeni parametrii bylo
stanoveno na zakladé pferuseni normalniho hyposignalniho prstence kolem délozniho hrdla a

Siteni do parametridlniho tuku.

Pro transrektalni ultrazvukové vySetfeni byl pouZivan pfistroj General Electric Logic 9
a endolumindlni linedrni sonda 5-7 MHz. Nador byl hodnocen na zdkladé¢ kombinace
sonomorfologického a dopplerovského vysetfeni. Pro stanoveni stupné vaskularizace se
vyuzivalo ovétfené subjektivni semikvantitavni hodnoceni hustoty cév, tzv. barevné skore: 1 —
zadny cévni tok, 2 — minimdlni tok (jedna az tfi cévy v nadoru), 3 — stfedni hustota (Ctyfi az
Sest cév), 4 — vysokd hustota (mnohocetné nepravidelné cévni uspotadani) [Hata 1991, Tepper
1996]. Ke kvalitativni analyze cévniho toku se vyuzival index rezistence, index pulzatility,
maximalni systolicka rychlost (PSV — peak systolic velocity), nejvyssi diastolickd rychlost
(EDV — end-diastolic velocity) a primérny ¢as do dosazeni maximalni rychlosti (TAMAX —
time-averaged maximum velocity). Pro hodnoceni byly vyuziviny obecné piijaté
dopplerovské znamky neovaskularizace (barevné skoére 3—4, vysoka end-diastolicka
rychlost). Sonomorfologickymi kritérii pfitomnosti zhoubného nadoru byly nehomogenni,
vétSinou hypoechogenni zmény ve stromatu, castéj$i u spinoceluldrnich karcinomd,
hyperechogenni zmény u adenokarcinomil a poruSeni endocervikalniho kanalu. V ptipadé¢
izoechogenity nadoru nebo pii nejistoté o perzistenci nddoru po provedené konizaci byl
stanoven objem nadoru na zaklad¢ upiesnéni jeho ulozeni dopplerovskym energetickym
mapovanim. Infiltrace parametrii byla popséna v pfipadé poruSeni pericervikalni
nadorovych prominenci smérem do parametridlniho tuku. K odliSeni hypoechogennich

cervikélnich cévnich pleteni od parametridlni infiltrace byl vyuzivan doppler.
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3.4 Statistické zpracovani

Senzitivita, specificita, pozitivni a negativni prediktivni hodnoty a pfesnost obou
zobrazovacich metod byly stanoveny pro detekci pfitomnosti nadoru, pro diagnostiku
rezidudlnich nadorti nebo nadorti o malém objemu (< 1 cm3) a pro stanoveni parametrialni
infiltrace. 95% konfiden¢ni interval pro jednotlivé statistické hodnoty byl vypocitdn metodou
podle Cloppera a Pearsona [Clopper, Pearson 1934]. Pro srovnani pfesnosti mezi ob&éma
zobrazovacimi metodami byl vyuzivan McNemartv test [Mc Nemar 1947]. Pro porovnani
vysledku naméfeného objemu zvolené zobrazovaci metody (TRUS, MR) s histopatologickym

nalezem byl pouzit linedrni regresni model [Meloun 2002].

3.5 Vysledky

Celkem bylo do studie zahrnuto 120 pacientek. Vstupni kritéria nesplnilo 25 pacientek
z nasledujicich divoda: vyssi stadium onemocnéni (22), nesouhlas s operaci (1), Spatny
celkovy stav (2). Podminky pro zatazeni do studie byly splnény u 95 pacientek, které¢ byly
vySetfeny obéma zobrazovacimi metodami (MR, TRUS) a u kterych byl nasledn¢ proveden
adekvatni chirurgicky vykon — prostd extrafascialni hysterektomie (2), radikalni
hysterektomie (78) nebo radikalni trachelektomie (15). Charakteristika souboru je uvedena
v tabulce 4. Celkem u 36 pacientek byla provedena diagnostickd konizace pfed definitivnim
chirurgickym feSenim. U téchto pacientek nebyl v 53 % nalezen rezidudlni nador. V celé
kohorté pacientek byl diagnostikovan ve 23 % (u 22 pacientek) nddor o malém objemu
(< 1 cm®). Pouze u 6 pacientek byla v definitivnim histopatologickém preparatu zastizena

infiltrovana parametria (6,4 %).
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Tabulka 4. Charakteristika souboru pacientek

Pocet pacientek (95) % z celého souboru
Stadium
pTlal 2 2,1
pTla2 2 2,1
pT1bl 66 69,5
pT1b2 15 15,8
pT2a 4 4,2
pT2b 6 6,3
Histotyp
Skvamozni 73 76,8
Adenoskvamoézni 7 7,4
Adenokarcinom 15 15,8
Nadory o malém objemu (<lcm’®) 22 23,2
(zéklad = 95)
Ptedchozi konizace 36 37,9
RO* 19 52,8**
* nepfitomnost rezidualniho nadoru v definitivnim preparatu z hysterektomie nebo trachelektomie
u pacientek s piedchozi konizaci
ok u pacientek s ptedchozi konizaci

Objemy naméfené magnetickou rezonanci, transrektalnim ultrazvukem a histopatologem jsou

uvedeny v tabulce 5.

Tabulka 5. Objem nddoru naméieny MR, TRUS, a histopatologem (objem je uveden v cm’).

Objem Primér SD Median P25 P75
Histopatologie* 13,244 29,372 3,073 0,2277 13,1252
MR 11,064 26,963 4,264 0,4318 8,5205
TRUS 15,147 30,266 4,650 0,5183 16,2825

* pacientky s absenci nadoru dle zobrazovaci metody nebo v definitivni histologii byly vylouceny

(SD - smérodatna odchylka)

Nadorova tkan byla zastizena v definitivnim preparatu u 76 pacientek (80 %). U 19 pacientek,
u kterych byla pred definitivni operaci provedena konizace, jiz nebyla zastizena rezidualni

nadorova tkan v histopatologickém preparatu. TRUS spravné identifikoval piitomnost nadoru
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u 71 ze 76 pacientek s nadorem a dosahl piesnosti 93,68 %. V diagnostice nadorii 1 cm’
a menSich dosahl TRUS piesnosti 90,53 %. MR spravné identifikovala pfitomnost naddoru

s presnosti 83,16% a nadory o velikosti 1 cm® a méné zobrazila s piesnosti 81,05% (tabulka6).

Tabulka 6. Presnost MR a TRUS ve stanoveni pritomnosti nadoru (P <0,006) v celé kohorte

pacientek (n=95) a ve skupiné nadorii o malém objemu < Icm’ (P <0,049)

Zobrazovaci Senzitivita Specificita PPV NPV Piesnost
Metoda (%) (%) (%) (%) (%)
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
95 93,42 94,74 98,61 78,26 93,68
TRUS | pac. (85,31-97,83) (73,97-99,87) (92,50-99,96) (56,30-92,54) (86,76-97,65)
<lem® 72,00 97,14 90,00 90,67 90,53
(50,61-87,93) (90,06-99,65) (68,30-98,77) (81,71-96,16) (82,78-95,58)
95 82,89 84,21 95,45 55,17 83,16
MR pac. (72,53-90,57) (60,42-96,62) (87,29-99,05) (35,69-73,55) (74,10-90,06)
<lem® 44 94,29 73,33 82,50 81,05
(24,40-65,07) (86,01-98,42) (44,90-92,21) (72,38-90,09) (71,72-88,37)

(PPV — pozitivni prediktivni hodnota, NPV — negativni prediktivni hodnota)

Korelace mezi zdvislou proménnou (objemem naméfenym magnetickou rezonanci nebo
transrektalnim ultrazvukem) a nezavislou proménnou (histopatologickym objemem) jsou
uvedeny v grafu linedrni regresni kiivky (graf 1). Volumometrie nddoru namétena
transrektalnim ultrazvukem koreluje mnohem pfesnéji s nezdvisle stanovenym objemem

nadoru (histopatologicky nalez) ve srovnani s magnetickou rezonanci.

Graf 1. Linearni regresni kiivka objemu naméreného TRUS (a) a objemu stanoveného dle MR (b) ve

srovnani s histologickym vySetrenim. .

a) b)
15 [TR=0.996, ®2=952%)| ] 15 | R=0.980, (R2=96.0%) ' 7
r 4 fany <0.0001
_ [ p<0.0001 ] P 1
T 12 E 12 |
N of N T or ]
D -
Z el h % 6L % ]
8’ : : \6; L L
9 3 ] 2 s ]
ok, | , , ) N 0 # S . ) ]
0 3 6 9 12 15 0] 3 6 9 12 15

log(Hist+1) log(Hist+1)

R — korelaéni koeficient regresni kiivky (mira t&snosti prolozeni), R*- koeficient determinace, p — statisticka
vyznamnost.

Pozn.: Konfidencni interval fitu (zevni ohraniceni) pro jednotlivé experimentalni body je mnohem $ir$i pro MR
nez pro TRUS.
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PostiZzeni parametrii bylo zjiSténo histopatologem pouze u 6 pacientek. U téchto pacientek
MR neidentifikovala infiltraci ve tfech pfipadech a dosahla faleSné negativity 50 %. TRUS
nezobrazil pfitomnost infiltrace parametrii u 1 z postizenych pacientek a doséhl faleSné
negativity 16,67 %. Naopak MR falesné pozitivné popsala infiltraci parametrii u 2 piipadu,
zatimco TRUS nenadhodnotil Sifeni do parametrii v Zzadném ptipad¢ (tabulka 7). Topografie
spravné diagnostikovanych postizenych parametrii stanovenych zobrazovaci metodou

odpovidala vzdy histopatologickému nalezu.

Tabulka 7. Presnost stanoveni infiltrace parametrii dle MR a TRUS (P <0,219).

Zobrazovaci Senzitivita Specificita PPV NPV Presnost
metoda (%) (%) (%) (%) (%)
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
TRUS 83,33 100,00 100.00 98,89 98,95
(35,88-99,58) (95,94-100) (47,82-100) (93,96-99,97) (94,27-99,97)
MR 50,00 97,75 60,00 96,67 94,74
(11,81-88,19) (92,12-99,73) (14,66-94,73) (90,57-99,31) (88,14-98,27)

(PPV — pozitivni prediktivni hodnota, NPV — negativni prediktivni hodnota)

Stadium onemocnéni bylo ve srovnani s definitivnim histopatologickym stagingem (pT)
nespravné hodnoceno transrektalnim ultrazvukem ve 4 piipadech (velikost nadoru — 3,
parametria — 1) a magnetickou rezonanci v 9 ptipadech (velikost nddoru — 4, parametrialni

infiltrace — 5).

Rozdil v ptfesnosti stanoveni pfitomnosti rezidualniho nadoru transrektalnim ultrazvukem ve
srovnani s magnetickou rezonanci byl statisticky vyznamny (P < 0,006). Podobné i v detekci
malych nadorti (< 1 cm’) byl TRUS piesn&jsi metodou nez MR (P <0,049). Srovnani
pfesnosti stanoveni parametridlni infiltrace transrektdlnim ultrazvukem a magnetickou
rezonanci nedosédhlo statistické vyznamnosti (P < 0,219). Piesnost méfeni nebyla ovlivnéna

habitem pacientek (BMI — body mass index).

3.6 Diskuze

Uvedend prospektivni studie se zabyva pifinosem ultrazvukového vySetfeni ve stagingu
casnych stadii ZN délozniho hrdla. Prace je prioritni velikosti souboru (95 pacientek)
s Casnym stadiem onemocnéni, poctem pacientek s malym objemem nadoru (23 %)
a pacientek po pfedchozi konizaci (38 %). V podskupiné Zen po konizaci jiz v 53 % ptipadi

nebyl pfitomen rezidualni nador v definitivnim preparatu. Studie srovnavala data ziskana
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pii transrektalnim  ultrazvukovém  vySetieni (TRUS), magnetick¢é rezonanci (MR)
a histopatologickém vySetfeni. TRUS byl pfesnéjsi metodou nez MR v identifikaci
rezidualnich nadorii po konizacich, v identifikaci malych nadori < 1 cm® (90,5 % vs. 81 %)

a v méfeni objemu nadoru.

MR je soucasnosti povazovana za zlaty standard pfi stagingu casnych stadii karcinomu
délozniho hrdla. V minulosti byla vyuziti MR vénovéna dostate¢nd pozornost. Piesnost
stanoveni  velikosti nadoru (+/~0,5cm) magnetickou rezonanci ve srovnani
s histopatologickym néalezem se pohybovala kolem 70-93 % [Hricak 1988, Subak 1995].
Podobné¢ vysokd byla i pfesnost stanoveni infiltrace parametrii s negativni prediktivni
hodnotou 95 %. Naopak pozitivni prediktivni hodnota MR v hodnoceni parametrialni
infiltrace byla pomérné nizka (67 %). Publikovana data jsou v souhlasu s vysledky nasi préce,
ve které pozitivni prediktivni hodnota v hodnoceni postiZzeni parametrii dosahla pouze 60 %.
Pricinou je zejména obtizné odliSeni reaktivnich zmén od nadorové infiltrace. Je vSak nutné
zduiraznit, ze vysledky nasi prace jsou velmi limitované malym poctem Zen s invazi nadoru do

parametrii.

Dosud publikovana data o vyuziti ultrazvukového vySetfeni ve stagingu ZN délozniho hrdla
jsou ve srovnani s MR velmi omezena a pochazeji prevdzné ze zacatku 90. let. V poslednich
deseti letech byla upfednostiiovana magnetickd rezonance, zejména z divodu lepSiho
tkadnového rozliseni. Technické moznosti ultrazvuku jsou vSak v soucasnosti nesrovnatelné ve
srovnani s 90. léty. Zatimco v perinatologii je ultrazvuk zdkladni vySetfovaci metodou,
v gynekologii, resp. v onkogynekologii, se teprve zacind prosazovat mezi obligatorni

stagingové metody.

Na téma vyuziti transrektalniho ultrazvuku byly publikovany studie z oblasti urologie
a gastroenterologie. Nejnovéjsi studie potvrdily vyssi pfesnost TRUS ve srovnani s MR ve

stagingu karcinomu prostaty i rekta [Leibovici 2005, Fuchsjéger 2003].

Vyhodou transrektalniho pfistupu ve srovndni s transvagindlnim je ptesnéjSi vizualizace
parametrii, detekce infiltrace pochvy a stény rekta. Transvaginalni vySetieni je navic spojeno
srizikem krvaceni z exofyticky rostoucich nadort. Jedinou vyhodou transvaginalniho
vySetfeni je moZnost funkéni zkousky infiltrace stény mocového méchyte nadorem na zakladé
jeho posunlivosti proti déloznimu hrdlu [Iwamoto, 1994; Huang, 2006]. Ve shodé s dalSimi
autory [Aoki 1990] jsme na limitovaném podsouboru pacientek potvrdili vysokou piesnost

transrektalniho ultrazvuku v hodnoceni postizeni parametrii a na zéklad¢ SirSich klinickych
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zkuSenosti navrhli ultrazvukovy grading infiltrace parametrii (tabulka 8). Tato problematika

bude predmétem jiné studie.

Tabulka 8. Grading parametrialni infiltrace dle ultrazvuku

Grading Parametridlni infiltrace
0 Intaktni pericervikalni fascie
1 Poruseni pericervikalni fascie nadorem
2 Incipientni infiltrace parametrii
3 Nodularni infiltrace parametrii
4 Diskontinudlni §ifeni nddoru do parametrii

Pokud jde o vyuziti dopplerovského vysetieni v detekci ZN délozniho hrdla, byla doposud
publikovdna pouze omezend data [Carter 1999, Wu 2000, Testa 2004]. Zobrazeni pomoci
doppleru je neinvazivni metoda, kterd umoziuje zobrazit nddorovou vaskularizaci i v malych
nadorech. V nasi praci byl nador detekovan energetickym dopplerem u 94,7 % pacientek. Po
vylou€eni pacientek snadorem menSim nez 2 mm, u kterych jest€¢ nejsou piitomny
novotvofené cévy, byly nadorové cévy zastizeny v98 % pfipadd ve shodé
s Alcazarovou publikovanou studii [Alcazar 2003]. Mapovani nadorovych cév energetickym
dopplerem ndm umoznilo dosdhnout vysSi pfesnosti ve stanoveni piitomnosti, ulozeni
1 velikosti nadoru ve srovnani s magnetickou rezonanci. Podobné s vyssi piesnosti ve srovnani

s MR byly zobrazeny také malé naddory a perzistujici nadory v terénu postbioptickych zmén.

Presné stanoveni velikosti nadoru a jeho Sifeni umoznilo pfesné urCeni stadia onemocnéni
u vétSiny pacientek. Stadium stanovené transrektalnim ultrazvukem se neshodovalo
s patologickym stagingem pouze ve 4 piipadech, u magnetické rezonance doslo k neshod¢

v 9 ptipadech.

3.7 Shrnuti

Nase prace je prvni studii srovnavajici na dostatecném poctu pacientek piesnost
ultrazvuku a magnetické rezonance v klinickém stagingu u pacientek s casnym stadiem
karcinomu délozniho hrdla. Vysledky prokazaly vysokou spolehlivost ultrazvuku v méfeni

objemu nddoru a v identifikaci rezidudlniho nddoru u pacientek po ptredchozi konizaci.
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Ziskana data ukazuji i piesnost ultrazvuku v hodnoceni invaze nadoru do parametrii, limitaci

je vSak maly pocet ptipadii.

3.8 Vyznam pro praxi

Ultrazvukové vySetfeni bylo ve stagingu karcinomu délozniho hrdla vyuzivano doposud
pouze ojedinéle. Hlavni pfi¢inou byl uddvany horsi tkanovy kontrast a obtizné interpretace
vysledkli. RozliSovaci schopnosti ultrazvuku se vSak v poslednich deseti letech vyznamné
zlepsily. Zapojeni citlivych dopplerovskych vysSetifeni umoznilo neinvazivni hodnoceni
nadorové vaskularizace. Moznost digitalniho uklddani vysledkt zlepSilo objektivitu
v interpretaci vysledki. NasSe prospektivni studie ukdzala stejnou, resp. vyssi piesnost
ultrazvukového vySetfeni v porovnani se zatim nejpouzivanéj$i metodou ve stagingu ZN
délozniho hrdla, magnetickou rezonanci. Vzhledem k tomu, Ze se jedna o neinvazivni a bézné
dostupnou metodu, lze ocekavat ptehodnoceni jeji role ve stagingu a v planovani 1écby ZN

délozniho hrdla.

Presné stanoveni stagingu a vySetieni prognostickych parametri ma zasadni vyznam pro
volbu lé¢ebné modality a volbu rozsahu opera¢niho vykonu (tabulka 9). Hlavnim trendem
chirurgické 1éCby poslednich let je zpiesiiovani rozsahu vykonu ve smyslu modifikace
radikality (tailoring) u kazdé pacientky v zavislosti na pfitomnosti  hodnocenych
prognostickych parametri. Na zakladé pfesného stanoveni objemu nadoru, hloubky invaze,
resp. vzdalenosti nddoru od pericervikalni facie je indikovéna radikalita vykonu, a to
v rozsahu extrafascialni hysterektomie, radikalni hysterektomie typu II nebo typu III,
eventualné modifikace radikalni hysterektomie Setfici inervaci. Volba radikality vykonu

vyznamn¢ ovliviiuje morbiditu operacni 1éCby.

Asi 1/3 karcinomt délozniho hrdla je diagnostikovana u zen ve fertilnim véku. Jednou
znejnovejSich  moznosti  1écby  jsou vykony umoziujici zachovani fertility.
U mikroinvazivnich nadort je dostateCcnym vykonem rekonizace, u vysSich stadii jsou
indikovany vykony, jejichz principem je odstranéni Céasti délozniho hrdla a parametria
(radikélni trachelektomie). Hlavni limitaci pro provedeni téchto vykoni je kranidlni dosah
nadoru smérem k dutin€¢ délozni. Pfesny popis velikosti nadoru a jeho uloZeni pomoci
transrektalniho ultrazvuku umoziuje s vysokou piesnosti predikovat dosazeni dostatecné

radikality vykonu a pldnovat vykon zachovavajici fertilitu.
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Velkd pozornost byla v poslednich 15 letech vénovdna konceptu vyuziti neoadjuvantni
chemoterapie (NACT) pted chirurgickou 1écbou. Neoadjuvantni chemoterapie (NACT) pied
chirurgickym vykonem je podavdna se zadmérem zmensSit naddor pied radikdlnim vykonem
aumoznit snizeni radikality resekce parametrii s vyslednym sniZzenim rizika pozdnich
urologickych komplikaci. Pfesnd ultrazvukovd diagnostika lokalniho rozsahu nadoru
umoziiuje nejen spravnou selekci pacientek k NACT, ale nésledné 1 sledovani odpovédi na

neoadjuvantni 1écbu.

Tabulka 9. Klinicky staging zhoubného nadoru délozniho hrdla

Stadium | Charakteristika rozsahu nadorového onemocnéni

FIGO ZN délozniho hrdla

Primarni tumor nelze hodnotit

Primarni tumor neni pfitomen

0 Karcinom in situ
I Nédor limitovan na délozni hrdlo, resp. délohu
IA Mikroskopicky nador
1Al Stromalni invaze < 3 mm, horizontalni $ifeni < 7 mm
IA2 Stromalni invaze > 3 a < 5 mm, horizontalné < 7 mm
1B Mikroskopicky nador vétsi nez IA2 nebo klinicky evidentni nador
IB1 Nador v nejvétsim rozméru < 4 cm
B2 Nador v nejvétsim rozméru > 4 cm (bulky nador)
II Nédor se §iti mimo délohu, ale nedosahuje k panevni sténé nebo do
dolni tfetiny pochvy
1A Sifeni do hornich dvou tietin pochvy, bez postizeni parametrii
1B Infiltrace parametrii nedosahujici az ke stén¢ panve
I Nédor saha az k panevni stén¢ a/nebo do dolni tfetiny pochvy a/nebo
je ptitomna hydronefréza ¢i nefunkéni ledvina
1A Nador se §iti do dolni tfetiny pochvy, nedosahuje k panevni
sténé
1B Néador saha az k panevni sténé a/nebo je pritomna hydronefroza
IVA Nédor infiltruje sliznici mocového méchyie a/nebo rekta nebo se $iii

mimo malou panev
IVB Ptitomnost vzdalenych metastaz (M1)

pozn. casna stadia onemocnéni (IA — I1A)
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4. Vlastni prace I
Vyznam intervenc¢ni ultrasonografie v 1é¢bé€ pokrocilych

abdomino-pelvickych nadoru

4.1 Uvod

Diferencidlni diagnostika benignich a malignich nadort je doménou gynekologického
ultrazvukového vysetieni [Fischerova 2007]. Pii pouziti pouze sonomorfologickych kritérii je
limitovana moznost pfesn¢ho odliSeni benignich a casnych malignich ovaridlnich nadort
vzhledem k ptekryvéni jejich sonomorfologickych charakteristik. Proto se soucasné vyuziva
dopplerovské vysetieni (color Doppler sonography, CDS), které dopliuje informaci
o biologickém chovani nadoru. Kombinaci sonomorfologickych a dopplerovskych kritérii
dosahuje ultrazvuk v diferencialni diagnostice benignich a malignich ovaridlnich nadort
senzitivity 96 % a specificity 90 % [Timmermann 1999]. Velkd multicentricka studie IOTA
(International Ovarian Tumor Analysis) se zaméfila na stanoveni ptesnosti ultrazvuku
v predoperacni predikci histotypu u vSech ovarialnich benignich, borderline a malignich
nadort v¢. sekundarnich ovaridlnich nédorti. Ve studii byly zahrnuty 1 obtizné
a neklasifikovatelné ndlezy. Na zdkladé velkého poctu piipadi bylo mozné definovat
objektivni ultrazvukova kritéria pro diagnostiku jednotlivych histotypii ovaridlnich nadort
a predikovat také grading nadoru. Podle pfedbéznych dat studie se ultrazvuk osvédcil jako
pfesna metoda v predikci histotypu ovarialniho nadoru se senzitivitou 87,7 %, specificitou
92,6 %, pozitivni prediktivni hodnotou 80,5 % a negativni prediktivni hodnotou 95,6 %
[Lessons from the IOTA trial, Timmerman D, ISUOG 2007].

Ultrazvukové vySetfeni, skiagram hrudniku a stanoveni nadorového markeru CA 125 patii
u zhoubného nadoru vajeéniku mezi obligatorni stagingova vySetfeni. Piesto je vétSinou
onkogynekologickych center akceptovana role ultrazvuku pouze v diferencialni diagnostice
malignich a benignich ovaridlnich 1ézi. U spornych piipadii ovaridlnich nadord je
doporucovano provedeni magnetické rezonance a pro stanoveni rozsahu onemocnéni v bfisni
dutin€é vySetfeni CT s kontrastem. SoucCasné technické moznosti ultrazvukového vySetieni
vSak umoziuji jeho SirSi vyuziti v klinickém stagingu. Kombinaci transvaginalniho
a transabdomindlniho vySetfeni lze ziskat kompletni informaci o rozsahu nddoru podobné
jako u jinych malignit. V ultrazvukovém popisu je krom¢ ptesné charakteristiky primarniho

ovaridlniho naddoru mozné hodnotit pritomnost, lokalizaci, rozsah a Sifku peritonealnich
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metastaz, stanovit tloustku infiltrovaného infrakolického a suprakolického omenta, zhodnotit
inguinofemoralni, panevni a paraaortalni lymfatické uzliny, postiZeni jater a sleziny, potvrdit
nebo vyloucit dilataci kalichopanvi¢kového systému ledvin, pfitomnost a mnozstvi ascitu
a fluidotoraxu a dal$i patologické nalezy v bfi$ni a pleurdlni dutin€. Pti podezieni na infiltraci
rektosigmoidea lze soucasné provést transrektalni ultrazvukové vySetfeni se zhodnocenim

anatomie stény rekta [Votrubova 2002].

Doposud bylo publikovano pouze nékolik studii, které srovnavaly moznosti ultrazvuku
a dalSich modernich zobrazovacich metod ve stanoveni stagingu pokrocilych ovarialnich
karcinomti. Podle prospektivni studie radiodiagnostické onkologické skupiny (RDOG -
Radiological Diagnostic Oncology Group) srovnavajici pifesnost US, MR a CT
v predoperacnim stagingu u 180 nésledné operovanych pacientek mély uvedené zobrazovaci
metody podobnou piesnost (87 % — 95 %) pro stanoveni Sifeni nadoru v panvi a biisni dutiné.
Konvenéni ultrazvuk dosahl nejvyssi specificity (96 %) ve stagingu ve srovnani s MR (88 %)
a CT (89 %), avSak nizsi senzitivity (75 %) ve srovnani s MR (98 %) a CT (92 %) [Kurtz
1999]. Druha prospektivni studie radiodiagnostické onkologické skupiny (RDOG) u 280
nasledn¢ operovanych pacientek s ovarialnim karcinomem potvrdila vySs$i specificitu
ultrazvuku ve srovnani s MR a CT pii stanoveni peritonealnich metastaz (93 %), postizenych
lymfatickych uzlin v retroperitoneu (93 %) a metastaz v jaternim parenchymu (98 %)

[Tempany 2000].

Zadna prace se dosud nevénovala vyuziti ultrazvukového vySetfeni v predikci operability
pokrocilych ovaridlnich nadort. Ultrazvuk vSak mize zhodnotit pfitomnost definovanych
markerti pro stanoveni operability podobné jako MR nebo CT. Mezi nejcastéji citované
markery inoperability patii difuzni viscerdlni karcinomatéza na stievnich klickach,
suprarenalni lymfadenopatie, ulozeni nadoru znemoziujici jeho odstranéni, pfitomnost

intraparechymat6znich metastaz nebo nodularity v mezenteriu velikosti nad 2 cm.

Dalsi moznou indikaci pro vyuziti ultrazvuku u pokrocilych ovaridlnich nadorG jsou
ultrazvukem navigované intervencni vykony, slouzici zejména k ziskani histologického
vzorku. Doposud se k bioptické verifikaci vyuzival ptistup laparotomicky, laparoskopicky
nebo biopsie tenkou jehlou (fine needle aspiration biopsy, FNAB), pouze ojedinéle byla
provadéna biopsie silnou jehlou (tru-cut biopsy). Nevyhodou laparotomie i laparoskopie je
invazivita vykonu, snutnosti celkové anestézie a hospitalizace, srizikem perioperacni
a pooperacni morbidity. Biopsie tenkou jehlou patii sice mezi minimalng€ invazivni metody,

ale umozni ziskani pouze cytologického vzorku. Optimalni metodou je biopsie silnou jehlou,
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umoziujici nejen ziskani adekvatniho histologického vzorku, ale zaroven splilujici podminky

minimdlné€ invazivniho vykonu [Fischerova 2007].

4.2 Cile prace

Cilem prace bylo ovéfit pfesnost a bezpecnost ultrazvukem navigované biopsie silnou jehlou

(tru-cut biopsie) u pokrocilych abdominopelvickych nddorti na dostatecném poctu pacienti.

4.3 Metodika

Do studie byly zahrnuty pacientky s pokro¢ilym abdominopelvickym nadorem referované do
Onkogynekologického centra VFN od ledna 2005 do prosince 2006. K tru-cut biopsii byly
indikovany pacientky s pokroc¢ilym nadorem se zndmkami inoperabilniho nalezu, pacientky
ve Spatném stavu, ktery neumozioval primarni chirurgicky vykon a pacientky s podezienim
na recidivu panevniho nadoru, u kterych bylo indikovano histologické ovéfeni. Zhodnoceni
operability néalezu bylo provedeno na zdkladé kombinace vySetfeni ultrazvukem
a pocitatovou tomografii. Za znamky inoperabilniho nalezu byly povazovany nésledujici
jevy: difuzni viscerdlni karcinomatdza na stfevnich klickach, suprarendlni lymfadenopatie
>4 cm, ulozeni nadoru znemoznujici jeho odstranéni v¢. postizeni brénice, pfitomnost

intraparechymat6znich metastaz nebo vétsi nodularity v mezenteriu.

U vSech pacientek byly nejprve ultrazvukem ovéfeny podminky pro transvagindlni nebo
transabdominalni odbér biopsie. V piipadé, ze nebylo mozné bezpecné provést tru-cut biopsii

nadoru, byly pacientky referovany k diagnostické laparoskopii nebo minilaparotomii.

Tru-cut biopsie byla provedena transvaginalnim nebo transabdomindlnim piistupem pod
ultrazvukovou kontrolou. Pro transabdominalni vpich byla pouzita lokalni anestézie 1 %
Mesocainem 2-5 ml, transvaginalni odbér nevyzadoval lokalni anestézii. Vykon byl proveden

ambulantné a pacientky byly 30—-60 minut po vykonu pifedany do doméci péce.

Biopsie byla odebirdna z nddoru nebo jeho metastatickych lozisek. K biopsii se vyuZzivalo
automatické bioptické délo (Fast Gun, firma Sterylab, Italie) s jednorazovymi jehlami
a moznosti fizeni hloubky ,,vystielu“ 10-20 mm. Pro transvaginalni vykon byla pacientka
uloZena ve stejné poloze jako pti gynekologickém vySetfeni. Na endovaginalni sondu byl
upevnén zavadec a do néj nasledné umisténa jehla o délce 250 mm a priméru 16 gauge (Fast
Cut jehly, firma Sterylab), kterd byla upevnéna v bioptickém délu. Transabdominalni odbér

byl proveden pod ultrazvukovou kontrolou abdominalni sondou, na kterou nebyl upevnén
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zavadé¢. Vlastni vykon byl provaddén zvolné ruky. Pro transabdomindlni odbér byly
vyuzivany krat$i jednorazové jehly o délce 150-200 mm a $§ifi 14-16 gauge. K vykonu byl
vyuzivan ultrazvukovy pfistroj General Electric 9 sendovagindlni sondou (5-7,5 MHz)

a transabdominalni sondou (3—5 MHz).

Celkem byly odebirany 1-3 vzorky tkané o délce 1020 mm a Sifi 1,62 mm, které¢ byly
nasledné vlozeny do formaldehydu a odeslany na histopatologické vySetfeni. Fixované
vzorky zalité do parafinu byly nabarveny hematoxylin-eosinem a byla hodnocena adekvatnost
vzorku, eventudlné¢ doplnéna imunohistochemicka vySetfeni pro upiesnéni typu a piivodu

nadoru.

V ptipadé, ze nebyl ziskan adekvatni vzorek k urceni typu naddoru, byla biopsie zopakovana.

4.4 Vysledky

Do studie bylo zahrnuto 90 pacientek indikovanych k provedeni tru-cut biopsie b&hem

sledovaného dvouletého obdobi. Charakteristiky pacientek jsou shrnuty v tabulce 10.

Tabulka 10: Charakteristika skupiny

V¢ék (median, min., max.) 65 (38-80)
Celkovy stav (pocet, %)
0 29 (34)
I 38 (44)
1 9 (10)
11 8(9)
v 203)
BMI (kg/m?) (pramér, SD) 2534 (£ 1,11)
Ascites (pocet, %) 34 (39)
CA 125 (IU/ml) (primeér, SD) 1941 (£ 814,3)
e Priméarni ovarialni karcinom 1587,1
(pramer)
e Extraovarialni ZN (primér) 165,8

(BMI — body mass index, CA 125 — cancer antigen 125, SD — smérodatna odchylka)

U 4 pacientek nebylo technicky mozné provést tru-cut biopsii a pacientky byly referovany
k laparoskopickému diagnostickému vykonu. Celkem byla tru-cut biopsie provedena u 86
pacientek. 68 (79 %) pacientek mélo zndmky inoperabilniho onemocnéni, ve 13 (15 %)

pripadech se jednalo o recidivujici onemocnéni a 5 (6 %) pacientek bylo ve Spatném
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celkovém stavu. Ve skupiné s recidivujicimi naddory bylo u 5 ze 13 pacientek znamé duplicitni

nadorové onemocnéni.

Transvaginalni odbér biopsie byl proveden u 46 (53,5 %) a transabdomindlni ptistup u 40
(46,5 %) pacientek. Vzorky byly ziskany z vlastniho nadoru u 47 pacientek (54,6 %),
z infiltrovaného omenta ve 12 piipadech (14%) a z parietalni nebo visceralni karcinomatdzy
u27 Zen (31,4 %). V priméru byly odebrany 2 vzorky. Doba potitebna k ziskani vzorkl

u jedné pacientky se pohybovala mezi 10-15 minutami.

V 6 ptipadech byl ziskan inadekvatni vzorek, z toho ve 4 vzorcich byla pouze nekroticka blize
nehodnotitelna nadorova tkan. U téchto 4 pacientek byla biopsie ispé$né zopakovana a ziskan
adekvatni vzorek pro histologické vySetieni. Ve zbylych 2 ptipadech byla z technickych
davodt (skirhoticky nador, diskrétni karcinomatdza) upfednostnéna laparoskopie nebo
minilaparotomie (graf 2). Celkova diagnostické ptesnost vykonu dosahla 97,67 % (95% CI,
91,85-99,72 %).

Graf 2: Rozdéleni pacientek v prospektivni studii

Celkovy pocet pacientt

,/S)\

Nadory nevhodné Nadory vhodné

k tru-cut biopsii k tru-cut biopsii
4 86

Inadekvatni vzorky Adekvatni vzorky
6 80
Minilaparotomie Adekvatni vzorek
nebo laparoskopie v Oii':%‘i':::""u"
2 4 /
Maligni nador Benigni nador
83 3

Primarni ovarialni nador byl histologicky potvrzen u 54 pacientek (62,8 %) pacientek.
Sekundérni ovaridlni postizeni nebo extraovarialni nador byly detekovany u 9 (10,5 %) a 23
(26,7 %) zen (tabulka 11). U tfech pacientek s podezienim na recidivu primarniho

onemocnéni pii anamnéze zhoubného nadoru (kolorektalni karcinom, karcinom prsu a plic)

26



byl ziskdn vzorek benigniho nadoru (cervikalni myom, peritonedlni difizni leiomyomatdza,
ovarialni teratom). Ovaridlni teratom byl nasledné¢ odstranén laparoskopickym piistupem
a dal8i 2 pacientky s benignim nalezem byly sledovany 6—24 mésicli bez znamek progrese

primarniho onemocnéni.

Tabulka 11: Histologie pokrocilych abdominopelvickych nadorii

Histotyp nadoru Pocet

Primarni ovarialni nadory

Epitelové nadory™ 50
Nadory ze zarod&&ného epitelu 1
Nadory ze zarodé&nych bunék 2
Dalsi (synovialni sarkom) 1

Sekundarni ovarialni postiZeni

Karcinom zaludku (Krukenbergtiv tumor)
Kolorektalni karcinom

Karcinom prsu

—_— = N W

Granulocytarni sarkom

Extraovaridlni nadory

Primarni peritonealni serézni tumor 10
Kolorektalni karcinom 3
Gastrointestinalni stromalni tumor 2
Endometrialni karcinom délohy 4
High grade leiomyosarkom délohy 1
Cervikalni karcinom 1
Leiomyoma disseminans 1

Leiomyoma cervicis uteri 1

* véetné maligniho mezodermalniho smiseného nadoru ve 2 pripadech

Béhem sledovaného obdobi byla zaznamenana jedna komplikace spojena s tru-cut biopsii.
Jednalo se o krvéceni z ovaridlniho nadoru bezprostfedné po provedeni odbéru u pacientky
s mirnou trombocytopenii, u které byl nasledné verifikovan generalizovany Krukenberglv
nador. Komplikace si vyzadala minilaparotomii. V celém souboru nebyly popsany jiné

komplikace (bolest, febrilie).
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4.5 Diskuze

V nasi praci jsme ovéfili spolehlivost a bezpe¢nost minimalné invazivni biopsie silnou jehlou
navigované ultrazvukem u pacientek s pokroCilym abdominopelvickym nadorem se
znamkami inoperability, u pacientek ve Spatném celkovém stavu a u pacientek s podezienim

na recidivu ZN.

Nejcastéji vyuzivanou metodou k histologické verifikaci panevniho nadoru je v soucasnosti
pouzivana biopsie tenkou jehlou (FNAB — fine needle aspiration biopsy). Tenka jehla ma
pramér 19 gauge nebo vice (£ 0,9 mm) a nizké riziko komplikaci spojenych s odbérem
biopsie. Tato technika byla poprvé popsana Guthriem vroce 1921 a postupné se
zdokonalovala se zapojenim modernich zobrazovacich metod, které slouzily k navigaci
vykonu. Jedna se o jednoduchou metodu s mozZnosti biopsie téméet ze vSech lokalit, bez
nutnosti vyuziti celkové anestézie. Hlavni limitaci vykonu je ziskdni malého vzorku tkané
s chudym zastoupenim bunék a vysokym poctem faleSné negativnich nalezti. Druhou
nevyhodou je omezena moznost doplnéni imunohistochemického vySetieni k upfesnéni typu

nadoru.

Doposud byly publikovany dvé prace, které srovndvaly piesnost biopsie ziskané tenkou
asilnou jehlou. Prvni, Malmstréemova prace hodnotila pifesnost obou metod u 85
gynekologickych nadort. Vykon byl provadén vzdy v celkové anestézii. Hlavni limitaci prace
je provadéni vykontl bez vyuziti navigace zobrazovaci metodou. Tento metodicky nedostatek
pravdépodobné vysvétluje zjisténé srovnatelné vysledky obou metod. V druhé, Chojniakové
praci bylo provedeno 1300 biopsii pod kontrolou CT z hrudniku, bficha, retroperitonea, hlavy
a krku. Biopsie byly provedeny tenkou (22 gauge) nebo silnou jehlou (16-18 gauge).
Adekvatni vzorky byly ziskany u biopsie tenkou jehlou v 70-92 %, naopak pii odbéru silnou
jehlou v 93-100 %, specifickd diagndza byla stanovena pfi biopsii tenkou jehlou v 54,67 %
a silnou jehlou v 82—100 %.

Vzhledem k tomu, ze k tru-cut biopsii je vyuzivana jehla o vétSim priméru, 1ze predpokladat
vyssSi riziko komplikaci, zvlast€¢ krvaceni. V naSi praci nebyl zaznamenan vysSi pocet
komplikaci tru-cut biopsie ve srovnani s publikovanymi pocty komplikaci pfi biopsii tenkou
jehlou (0,5-1 %) [Sauthier 2006]. Jedinou komplikaci bylo hemoperitoneum po biopsii
bohat¢ perfundovaného solidniho ovaridlniho nadoru, které vedlo k neprodlené
minilaparotomii. Jednalo se o pacientku s mirnou trombocytopenii v disledku infiltrace kostni

dfené generalizovanym nadorem zaludku (Krukenberglv tumor). Obecné lze ocekavat
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krvaceni z mista biopsie (nddor) nebo intraabdominalnach organi a cév. K vyznamnému

sniZeni rizika lze vyuzit vizualizaci cévniho zésobeni dopplerovskym mapovanim.

Nekteti autofi upfednostiuji vyuziti oteviené laparoskopie k ziskani biopsie pokrocilych
ovarialnich nadorti [Vergote 2005]. Anwer srovnaval vysledky tru-cut biopsie u 47 pacientt
a biopsie pfi oteviené laparoskopii u 41 pacientd [Anwer 2005]. Skupina indikovana k tru-cut
biopsii byla vyznamné¢ starsi (P<0,01) a pacientky byly v hor§im celkovém stavu (P<0,001).
Adekvatni vzorek byl pomoci tru-cut biopsie ziskan bez komplikaci u vSech zen, ve srovnani
s otevienou laparoskopii, kde se vyskytly 3 komplikace (hematom v misté portu, perforace

délohy, anesteziologicka komplikace).

K navigaci biopsie silnou jehlou lze vyuzit ultrazvuku, pocitacové tomografie, magnetické
rezonance nebo palpa¢ni kontroly. PocitaCovd tomografie je vhodnou metodou k navigaci
abdomindlnich a retroperitonedlnich nadorti, ale u nddort uloZenych hluboce v panvi neni
transabdominalni pfistup vhodny; také se nedosahuje vyhovujiciho tkanového rozliseni.
Magneticka rezonance se zatim vyuzivd v navigaci tru-cut biopsie vyjimecné, jelikoz
vyzaduje specidlni titanové instrumentarium, k dispozici jsou pouze ojedin€lé prace, které
vyuzivaly MR v navigaci biopsii prsu nebo prostaty [Floery 2006, Anastasiadis 2006].
Nespornou vyhodou ultrazvuku je absence radiacni zatéze a zatézujici piipravy u pacienta.
Vzhledem ke kratkému trvani vykonu se s pacientem lépe spolupracuje, vyhodou je moznost
kombinace piistupli transvagindlnich, transrektalnich a transabdomindlnich. Ultrazvuk je
bézné dostupnou metodou, zvlast€é pro gynekologa. Volba pfistupu (transvagindlni,
transrektalni, transabdominalni) zavisi na ulozeni nddoru a jeho dosazitelnosti (virgo
pacientka, zkraceni pochvy po radioterapii a jiné). Transvaginalni pfistup je optimalni cestou
k ziskani biopsie panevnich nadort. Vyuziti zavadéce upevnéného na endovaginalni sondu
umoziluje piesné cileni a odbér biopsie. V nasi studii bylo 46 biopsii (53,5 %) provedeno
transvaginalnim pfistupem a 40 biopsii transabdomindlnim pfistupem. Dosud byl
v gynekologické onkologii transabdomindlni pfistup k ziskani histologického vzorku
podcenovan, zvlasté pro riziko poranéni stfeva. Dle naSich zkuSenosti je vyhodou
ultrazvukového vysetieni dynamické zobrazeni stfevni motility, které bezpecné odlisi stfevni
klicky od infiltrovaného omenta nebo parietalni karcinomatdzy a umozni biopsie z téchto mist

provést bezpecné.

Potencialnim rizikem tru-cut biopsie je chybny odbér, ktery by vedl k faleSné negativni
diagnoze. Navic vzorky s insuficientnim mnozstvim materidlu nebo Spatnou kvalitou

neumoznuji dal$i imunohistochemické dovysSetfeni. Obtizné je ziskdni reprezentativniho
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vzorku z ptevazné cystickych nadorti nebo nekrotickych nador. Optimalni vybér viabilni

tkané pro biopsii umoziuje vyuziti dopplerovského vysetieni.

4.6 Shrnuti

Ultrazvukem navigovana biopsie silnou jehlou je bezpecnd, rychla a spolehliva metoda
k histologické verifikaci pokrocilého nebo recidivujiciho abdominopelvického nddoru. Vykon
lze provést ambulantné, bez nutnosti celkové anestézie, pfi minimalnim dyskomfortu pro
pacienta ve srovnani s laparoskopii nebo laparotomii. Riziko komplikaci je nizké a hlavni
vyhodou je ziskdni adekvatniho histologického vzorku s moznosti nasledného
imunohistochemického vysetieni, které je nezbytnym ptedpokladem pro volbu optimalni

onkologické 1écby.

4.7 Vyznam pro praxi

Na zaklad¢ recentnich studii neni pifinosem provedeni primdrni operace u pacientky
s pokro€ilym ovaridlnim nddorem, pokud neni mozné dosdhnout optiméalniho cytoredukéniho
vysledku. Tyto pacientky profituji zpodani neoadjuvantni chemoterapie s naslednou
intervalovou cytoreduk¢éni operaci po zmenseni nadoru v bfiSni dutin€. Podminkou pro tento
alternativni pfistup je ziskani adekvatniho histologického vzorku pted zahajenim cytotoxické
1écby. Ziskani histologického vzorku umoziuje laparotomie i1 laparoskopie. Provedeni
explorativni laparotomie s jedinym cilem ziskani biopsie nadoru je eticky nepfipustné.
Laparoskopie ma rizika spojena s perioperacni a pooperac¢ni morbiditou. Zanedbatelné neni
ani riziko port-site metastaz. Optimalni metodou k ziskani adekvatniho histologického vzorku
pfi splnéni pozadavkll na minimalni invazivitu vykonu je odbér pomoci biopsie silnou jehlou.
Nase studie potvrdila ptinos biopsie silnou jehlou navigované ultrazvukem. Jedna se zatim
o nejvetsi studii v onkogynekologii, ktera ovétila bezpeCnost a vysokou diagnostickou

ptesnost (97,7 %) této ambulantni metody.

Dal$im vyznamnym piinosem jednoduché a bezpecné histologické verifikace panevnich
nadort je odliSeni extraovaridlnich nadorii. V naSem souboru byly zastoupeny az v jedné
treting pripadi. Tyto zhoubné nddory Casto vyzaduji zcela jiny 1écebny algoritmus a primarni

operace by mohla oddalit adekvatni 1é¢bu a vyznamné zhorsit progndzu pacientky.
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5. Shrnuti dizertacni prace a jejiho prinosu

Cilem prvni prace bylo porovnat presnost magnetické rezonance jako standardni metody
a transrektalniho ultrazvuku ve stagingu a stanoveni vyznamnych prognostickych parametrii
u Casnych stadii ZN dé¢loznitho hrdla. Z prognostickych parametrti byly vySetfovany
pritomnost rezidualniho nadoru v déloznim hrdle (u Zen po konizaci), objem nadoru

a postizeni parametrii.

Vysledky potvrdily vysokou pfesnost ultrazvuku ve srovnani s magnetickou rezonanci ve
stanoveni pfitomnosti nddoru (P < 0,006). Podobné¢ v detekci malych nédorti (< 1 cm3) byl
TRUS piesnéjsi metodou nez MR (P < 0,049). Byla prokazéana vysoka spolehlivost ultrazvuku
ve stanoveni objemu nadoru ve srovnani s magnetickou rezonanci. Pfesnost méfeni nebyla

ovlivnéna habitem pacientek (BMI — body mass index).

Vysledky prace ,,Vyuziti transrektalniho ultrazvukového vysSetieni ve stagingu Casnych stadii
zhoubného nadoru dé€lozniho hrdla® byly publikovany vroce 2007 v ¢asopisu Evropské
spolecnosti  gynekologické onkologie (ESGO, European Society of Gynaecological
Oncology) (pfiloha 8.1.). Prace iniciovala zahajeni ultrazvukového stagingu u Casnych stadii
ZN délozniho hrdla v dalSich evropskych centrech — vysledkem je i prace italskych autort,
kterd nyni prochédzi recenznim fizenim pted publikaci [Testa 2008]. Ziskané vysledky jsme
vyuzili v kapitole do monografie Onkogynekologie, ktera bude vydana v letoSnim roce (2008)

nakladatelstvim Grada, 1 v dalSich ¢eskych publikacich (ptiloha 8.3).

Prispévek o vysledcich srovnani transrektalniho ultrazvuku (TRUS) a magnetické rezonance
(MR) byl vybran k ustni prezentaci na prestiznim mezindrodnim ultrazvukovém kongresu
v roce 2007 (ISUOG 2007, Florence, Italy). Pfednaska vyvolala velky zdjem a v letosSnim
roce jsme byli pozddani editorem Casopisu mezindrodni ultrazvukové spolecnosti
(International Society of Ultrasound in Obstetrics and Gynecology) o pfipravu publikace
prezentujici metodiku ultrazvukového stagingu u ZN délozniho hrdla. Nasledné byla prace
prednesena na Mezinarodnim ultrazvukovém kongresu EUROSON 2007, potadaného
spolecné s ultrazvukovym kongresem némecky mluvicich zemi (Dreilaendertreffen 2007,
Leipzig, Deutschland). Dale byly vysledky prezentoviny na kongresu Evropské
onkogynekologické spolecnosti (ESGO — Berlin, 2007) a na mnoha celostatnich kongresech
(priloha 8.4.).
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Ptesné vysledky ultrazvukové diagnostiky ve stagingu ZN délozniho hrdla umoznily zahajeni
dalSich studii, jejichz cilem je optimalizace radikality operac¢ni 1écby onkologickych
pacientek. Prace ,,Vyuziti ultrazvukového vySetieni ve volbé typu radikality operacni 1éCby
ZN dé¢lozniho hrdla®“ byla pfijata v letoSnim roce kustni prezentaci na mezinarodnim

ultrazvukovém kongresu (ISUOG 2008, Chicago, USA).

Cilem druhé prace bylo ovéfit piesnost a bezpe€nost biopsie silnou jehlou (tru-cut biopsie)
navigované ultrazvukem u pokrocilych abdominopelvickych nddorti na dostateném poctu

pacientq.

Biopsie nadoru provedena silnou jehlou pod ultrazvukovou kontrolou byla provedena u 86
pacientek. Transvagindlni odbér biopsie byl proveden u 46 (53,5 %) a transabdominélni u 40
(46,5 %) pacientek. Vzorky byly ziskany z vlastniho nadoru u 47 pacientek (54,6 %),
z infiltrovaného omenta ve 12 ptipadech (14 %) a z parietalni nebo visceralni karcinomatdzy
u 27 zen (31,4 %). Byla zaznamenana jedna komplikace (krvaceni) po odbéru vzorku, fesena
minilaparotomii. Celkova diagnostickd ptesnost tohoto vykonu dosahla 97,67 % (95 % CI,
91,85-99,72 %). Primarni ovaridlni nador byl histologicky potvrzen u 54 pacientek (62,8 %).
Sekundarni ovarialni postizeni nebo extraovaridlni nador byly detekovany u 9 (10,5 %) a 23
(26,7 %) zen. V této studii byla potvrzena vysoka diagnosticka presnost a bezpecnost
zkoumané metody jako minimalné invazivni techniky u pacientek s pokrocilym
abdominopelvickym nadorem se zndmkami inoperability, ve Spatném celkového stavu nebo

u pacientek s podezienim na recidivu zhoubného nadoru.

Vysledky  studie  ,,Vyznam  interven¢ni  ultrasonografie = v1écbé  pokrocilych
abdominopelvickych nadort“ byly publikovany v Casopise International Journal of
Gynecological Cancer, a to dokonce bez pfipominek recenzentl (ptiloha 8.2). ZkuSenosti byly

publikovany i v ¢eskych odbornych casopisech a v monografii (ptiloha 8.3.).

Vysledky byly opakované prezentovany na mezinarodnim kongresu ultrazvukové diagnostiky
(ISUOG 2006 — Londyn; ISUOG 2007 — Florencie). V letosnim roce jsme ziskali pozvani na
kongres ISUOG k pifedneseni uvodni pfednasky na toto téma v bloku ,,Complementary
imaging and therapies®. Krom¢ dal§iho mezindrodniho ultrazvukového kongresu (EUROSON
2007) byla prace prednesena na mezinarodnim gynekologickém kongresu (FIGO 2006) a na
mezinarodnich (ESGO 2007, IVW 2008, IGCS 2008) a celostatnich kongresech
onkologickych (ptiloha 8.4.).
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Vysoka ptesnost ultrazvukové diagnostiky pokrocilych abdominopelvickych nadorit umoznila
zahajeni dal§i studie, kterd se zabyva stanovenim ultrazvukovych kritérii operability
pokrocilych ovaridlnich a peritonedlnich nddort. Jedna se o prvni praci, ktera se dané
problematice vénuje. Pfedbézné vysledky byly piijaty k Gstni prezentaci v letoSnim roce
(ISUOG 2008, Chicago). ZkuSenosti naseho pracovisté s ultrazvukovou diagnostikou
pokroc¢ilych abdominopelvickych nddort jsou zdkladem pro vyZadanou prezentaci na téma
»Role transabdominalni ultrasonografie v onkogynekologii®, kterd bude ivodnim ptispévkem
v bloku ,,Gynecological Oncology” na letoSnim mezindrodnim ultrazvukovém kongresu

(ISUOG 2008).

Mezinarodni  ohlas dokldda 1 zdjem nékolika renomovanych  zahrani¢nich
onkogynekologickych center, které projevily v poslednim roce zdjem o vyuku metodiky
ultrazvukového vysetieni v onkogynekologii (Universita Cattolica del Sacro Cuore, Rim,
Italie; Universita di Bologne, Bologna, Italie; Katholiecke Univesiteit, Lovan, Belgie,

Memorial Sloan — Kettering Cancer Center, New York, USA).
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6. Conclusion of the doctoral thesis and the overview of its

general contribution

The goal of the first study was to compare the accuracy of magnetic resonance (MR) - the
standard method - to transrectal ultrasound (TRUS) in the staging and establishment of
significant prognostic parameters in early-stage malignant tumors of the uterine cervix. Of the
prognostic parameters, the presence of residual tumor in the cervix (in patients post

conization), the tumor volume, and parametrial involvement were evaluated.

The results confirmed a high accuracy of the ultrasound in comparison with the magnetic
resonance in evaluation of the tumor presence (P < 0.006). Similarly, in the detection of small
or residual tumors (< lem’), TRUS proved to be a more accurate method than MR (P <
0.049). A high reliability of ultrasound in determining of tumor volume in comparison with
magnetic resonance was also demonstrated. The accuracy of the measurements was not

influenced by the patients’ body mass index (BMI).

Results of the study “Transrectal ultrasound and magnetic resonance imaging in staging of
early cervical cancer” were published in 2007 in the Journal of the European Society of
Gynecological Oncology (ESGO) (attachment 8.1.). This study initiated the widespread use of
ultrasound staging of cervical cancer in other European centers, the result of this being also
the recent study by Italian authors that is now undergoing peer-review process prior to
publication (Testa 2008). Our results were also used for a book chapter in a monography
“Oncogynecology”, that will be published later this year (2008) by the Grada publishing

house, and for other Czech-language publications (attachment 8.3.).

Our abstract regarding the results of TRUS and MR comparison was selected for an oral
presentation at a prestigious international conference on ultrasound technology in 2007
(International Society of Ultrasound in Obstetrics and Gynecology, ISUOG 2007, Florence,
Italy). The presentation was met with a high interest and in this year we were asked by the
editor of the Journal of International Society of Ultrasound in Obstetrics and Gynecology to
prepare a publication presenting the technique of ultrasound staging of cervical cancer. Our
work was also presented at the international ultrasound conference EUROSON 2007 that was

organized in collaboration with the ultrasound technology conference of German-speaking
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countries (Dreilaendertreffen 2007, Leipzig, Germany). Further, these results were presented
at the meeting of the European Oncogynecological Society (ESGO 2007, Berlin, Germany)

and at many national conferences (attachment 8.4).

The highly accurate results of ultrasound diagnostics in the staging of cervical cancer enabled
the initiation of further studies that have as a goal the optimization of surgery radicality in
cancer patients. The results of our study titled “The role of ultrasound in guiding of surgery
radicality in cervical cancer management” were accepted for oral presentation at an

international conference on ultrasound technology (ISUOG 2008, Chicago, USA).

The goal of the second study was to evaluate the accuracy and safety of ultrasound-guided
large-diameter needle biopsy (tru-cut biopsy) in advanced abdominopelvic tumors in a
sufficiently large cohort. The ultrasound-guided tru-cut biopsy was performed in 86 patients.
Of those, the transvaginal route was used in 46 (53.5%), and the transabdominal in 40
(46.5%) cases. The samples were obtained from the tumor stroma in 47 patients (54.6%),
from the infiltrated omentum in 12 patients (14%), and from a parietal or visceral
carcinomatosis in 27 patients (31.4%). Only one complication was noted, a post-biopsy
bleeding that was resolved with mini-laparotomy. The overall diagnostic accuracy of the
procedure reached 97.67% (95% CI, 91.85-99.72%). A primary ovarian tumor was
confirmed histologically in 54 (62.8%) patients. Secondary ovarian involvement or
extraoavarian tumors were detected in 9 (10.5%) patients and 23 (26.7%) patients,
respectively. This study confirmed the high diagnostic accuracy and safety of this method,
making it an ideal minimally invasive technique to be used in patients with advanced
abdominopelvic tumors with signs of inoperability, in a poor performance state, or in patients

with a suspicion of malignant tumor relapse.

The results of the study “Ultrasound-guided tru-cut biopsy in the management of advanced
abdomino-pelvic tumors” were published in the International Journal of Gynecological
Oncology, and they were accepted with no additional reviewers’ comments (attachment 8.2.).
These experiences were also published in several Czech —language professional journals as

well as a book chapter (attachment 8.3.).

These results were also repeatedly presented at international meetings on ultrasound

diagnostics (ISUOG 2006 — London, ISUOG 2007 — Florence). In this year we have been
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invited to present an opening talk on this subject at the ISUOG conference as a part of the
“Complementary imaging and therapies” section. In addition to yet another international

ultrasound conference (EUROSON 2007), this study was also presented at an international
gynecological meeting (FIGO 2006) and at international (ESGO 2007, IVW 2008, ICGS

2008) and national oncology conferences (attachment 8.4.).

The high accuracy of ultrasound diagnostics of advanced abdominopelvic tumors enabled the
initiation of a subsequent study regarding the establishment of ultrasound criteria of
operability in advanced ovarian and peritoneal cancer. It is the very first study devoted to this
subject. This year, its initial results were accepted for oral presentation at the ISUOG 2008
conference in Chicago. Our center’s experience with the ultrasound diagnostics of advanced
abdominopelvic tumors formed the foundation of an invited presentation titled “The role of
transabdominal ultrasonography in oncogynecology”, that will become an opening talk in the
“Gynecological Oncology” section of this year’s international ultrasound congress (ISUOG

2008).

This international acclaim is also documented by an interest shown by several foreign
oncogynecological centers that have stated their intention to initiate extensive education in
ultrasound diagnostics in oncogynecology that have approached us regarding education in
ultrasound diagnostic methods in oncogynecology (Universita Cattolica del Sacro Cuore,
Rome, Italy; Universita di Bologne, Bologna, Italy; Katholieke Universiteit, Leuven,

Belgium; Memorial Sloan-Kettering Cancer Center, New York, USA).
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Abstract. Fischerova D, Cibula D, Stenhova H, Vondrichova H, Calda P, Zikan M, Freitag P, Slama J,
Dundr P, Belacek J. Transrectal ultrasound and magnetic resonance imaging in staging of early cervical cancer.
Int | Gynecol Cancer 2007.

The goal of this study was to determine the sensitivity, specificity, and accuracy of transrectal ultrasound
(TRUS) in comparison to magnetic resonance imaging (MRI) in the evaluation of tumor volume, early para-
metrial infiltration, and identification of residual tumor in early-stage cervical cancer. Patients in whom an
early-stage cervical cancer was diagnosed by clinical examination were enrolled in the study. Only those
patients who were examined by both MRI and TRUS with following surgical treatment were included.
Imaging results were compared with pathology findings. Altogether, 120 patients were consecutively
enrolled from January 2004 to February 2006. Data from 95 patients were evaluated. Correlation coefficient
for TRUS- and MRI-derived volumes versus volumes at pathology reached R = 0.996 and R = 0.980,
respectively. The accuracy for detecting tumor in 95 patients was 93.7% for TRUS and 83.2% for MRI (P <
0.006). In small tumors (<1 cm?), the accuracy of tumor detection by TRUS was 90.5% and 81.1% by MRI
(P < 0.049). The accuracy of parametrial infiltration detection by TRUS and MRI was 98.9% and 94.7%,
respectively (P < 0.219). The accuracy was not influenced by body mass index values. In conclusion, our re-
sults showed the accuracy of TRUS as being comparable to the more commonly used MRI in staging of
early-stage cervical cancer. TRUS and the pathology-derived volumes correlated tightly; accuracy of TRUS
was superior to MRI, especially in detection of residual tumors following conization.

KEYWORDS: cervical cancer, MRI, staging, transrectal ultrasound.

It has been well documented that clinical estimation of
tumeor size and parametrial invelvement in early-stage
cervical cancer correlates poorly with surgically
derived tumor staging(l . Volume estimation by gyne-
cological examination is limited in its ability to deter-
mine the longitudinal (craniocaudal) extent of tumor.
The majority of errors concern the identification of
early parametrial involvement, especially in obese
patients or bulky tumors. Staging errors appear in
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20-30% cases in stage IB FIGO clinical staging and
are even more frequent in more advanced disease™.

A precise pretreatment evaluation of tumor size,
stromal infiltration, and cranial border of tumor is
essential in the early stages for treatment individuali-
zation, including the planning of fertility-sparing pro-
cedures. Besides providing a high accuracy, the ideal
pretfreatment staging method should also be fast,
widely available, and inexpensive.

Since the introduction of magnetic resonance imag-
ing (MRI) staging criteria for cervical cancer by Hricak
and Togashi®? in the late 1980s, new technologic de-
velopments have improved the image quality. MRI is
now widely accepted as an optimal method for evalu-
ation of tumor volume, uterine corpus involvement,
parametrial invasion, and metastatic lymph node
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involvement®™. MRI obviates the use of invasive diag-
nostic procedures, such as cystoscopy and procto-
scopy, especially if there is no evidence of local
extension.

In spite of major advances in the ultrasound tech-
nique (including color velocity imaging and 3-D ultra-
sound), the method is still used rarely in the
evaluation of cervical pathology. In cervical cancer
staging, it is only recommended for the evaluation of
urinary tract obstruction. However, the use of high-
frequency probes and combination of Doppler and
gray-scale analysis significantly improved the accu-
racy of tumor measurement, especially its craniocau-
dal diameter, and the distinction between tumor and
adjacent normal tissue. The use of endorectal sono-
graphic probes allows for a precise visualization of the
uterine cervix, parametria, vagina, rectal wall, and
posterior wall of the bladder®. Moreover, transrectal
ultrasound (TRUS) fulfills the requirements for a non-
invasive, broadly available, and low-cost method.

To our knowledge, this is the first study evaluating
the accuracy of TRUS in comparison to MRI in preop-
erative staging of early-stage cervical cancer, including
its ability to identify residual tumor following coniza-
tion, on a sufficient number of patients. The results of
both imaging modalities” evaluation were compared
to pathology findings.

Materials and methods

Patients

Patients assessed by clinical examination as having
early-stage cervical cancer (Tlal-T2a) and referred to
the University Oncogynecological Center from Janu-
ary 2004 to February 2006 were consecutively enrolled
in the study. Only those patients examined by both
TRUS and MRI were included. Evaluated were only
data from patients who also underwent a surgical
treatment (simple hysterectomy, radical hysterectomy,
or radical trachelectomy). The surgery was performed
within 2 weeks following imaging evaluation. The
pathologic assessment of surgical specimens from hys-
terectomy or trachelectomy was focused on the tumor
size in three diameters (see below) and tumor exten-
sion to the parametrium. Finally, the results of MRI
and TRUS were compared with corresponding pathol-
ogy findings. The postsurgical pathologic classification
of primary tumor (the American Joint Committee on
Cancer and the International Union Against Cancer)
was used. The protocol for this study was approved
by the Local Ethics Committee, and all patients signed
an informed consent.

© 2007 IGCS and ESGO, Huternational Journal of Gynecological Cancer

Imaging methods

Both imaging examinations (MRI and TRUS) were per-
formed by a different single expert, who was blinded
to the results of the other method. The following para-
meters were prospectively evaluated by each method:
presence of tumor, tumor size in anteroposterior, cra-
niocaudal, and transversal diameter, and parametrial
involvement including a description of laterality:
anterior (cervicovesical ligament), lateral (cardinal liga-
ment), and posterior (uterosacral ligament) parame-
trium. Volumometry (tumor volume measurement)
was calculated using the formula for ellipsoid (L [em]
XD [em] X W [em] X I1/6) with three maximal diame-
ters of tumor (length [L], depth [D], and width [W]).

MRI was performed at 1.5 T (GE Signal HS) using
phased-array surface pelvic coil. Transverse, sagittal,
and coronal planes of the cervix were obtained using
T2-weighted sequences (fast spin echo 4600/90 repeti-
tion time/time to echo ms). Consequent slices of 5 mm
width and 1 mm gap were acquired with a 512 X 256
matrix, four signal averages, and a 24- to 28-cm field
of view. The presence of tumor was assessed on T2-
weighted images. Nodularity of the cervical epithe-
lium with disruption of its normal undulating pattern
or a presence of an intermediate signal intensity mass
within the cervix was noted as positive for tumor. The
length, depth, and width of each tumor were mea-
sured. The parametria were assessed on both T2-
weighted and fast short time inversion recovery
(4200/90 TR/TE ms, two signal averages, 256 X 224
matrix) images transverse and coronal to the long axis
of the cervix. Involvement of the parametria was rec-
ognized by intermediate-signal intensity area disrupt-
ing the normal hyposignal rim surrounding cervix at
its periphery and extending into the high-signal inten-
sity area of parametrial fat.

TRUS was performed at General Electric Logic ¢
ultrasound device with 5-7 MHz endovaginal probe
with a linear field of view. The tumor size was evalu-
ated by a combination of gray-scale examination and
power and pulsed Doppler imaging. For this purpose,
a subjective semiquantitative assessment of the den-
sity of bloed flow within the examined cervix (color
score: 1, no flow; 2, minimal flow [one- to three-color
spots]; 3, moderate flow [four- to six-color spots]; and
4, abundant flow [multiple-color spots]) and the analy-
sis of the flow signal (resistance indices, peak systo-
lic velocity, and time-averaged maximum velocity}
were used to distinguish the tumor from the adjacent
tissue based on its neovascularization. Generally
accepted Doppler characteristics of malignancy (color
score 3—4, high end-diastolic flow velocity waveforms)
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were used”¥. Cervical cancer tissue was identified as
a mass with heterogeneous echogenicity and irregular
borders with disruption of the cervical canal. Tumor
volume was automatically calculated after the estima-
tion of its three diameters by applying the formula for
ellipsoid”. Wherever it was not possible to detect the
tumor in gray-scale imaging due to its previous con-
ization or isoechogenity, the volume was measured
only by alterations of power Doppler signals and
ultrasound-derived vascular indices. Infiltration of the
parametria was recognized by irregular extension of
hypoechogenic prominences into the parametrial
fat". In order to distinguish between parametrial
lateral extension and hypoechogenic cervical vessels,
a Doppler analysis was simultaneously applied.

Statistical analysis

Sensitivity, specificity, positive and negative predictive
values, and the accuracy of each imaging method were
calculated for the whole cohort, for tumors of volume
<1 cmg, and for parametrial extension. Ninety-five per-
cent confidence interval for observed sensitivity, speci-
ficity, positive predictive value, negative predictive
value, and accuracy were evaluated by the method of
Clopper and Pearson™. The comparison between
TRUS and MRI accuracies for all evaluated parameters
was tested by standard McNemar test™*'®. Pathology
examination was used as a reference method. The con-
cordance of the results of the imaging methods with the
result of clinical examination was evaluated by using
a two-parameter linear regression model. Both the
dependent variables (TRUS- and MRI-derived values)
as well as the independent variable (pathology-derived
values) were transformed by a logarithmic trans-
formation respecting skewed distribution and non-
constant variance of the data and residuals.
Nonhemogeneities were detected using regression di-
agnostics as described elsewhere!!®.

Results

Altogether, 120 patients were prospectively included
in the study and 25 were excluded due to following
reasons: more advanced disease on imaging (22),
refusal to undergo surgery (1), and surgical treatment
contraindicated due to poor performance status (2).
Eventually, 95 patients were evaluated in the study.
Those were examined by both imaging methods
(TRUS and MR and underwent a simple hysterec-
tomy (2), radical hysterectomy (78), or radical trache-
lectomy (15).
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Characteristics of the whole group are summarized
in Table 1. Altogether, 36 patients (38%) underwent
conization before receiving a definite surgical treat-
ment. In 53% of those, the definitive specimen was
negative for residual tumor. Small tumors (<1 em®)
were present in 22 patients (23%). Parametrial involve-
ment was found in six specimens from hysterectomy
or trachelectomy.

Pretreatment tumor volumes evaluated by MRI and
TRUS, together with histopathology results, are sum-
marized in Table 2. Tumor tissue was present in the
specimen in 76 of 95 cases (80%). In 19 cases, no resid-
ual tumor was found following initial conization.
TRUS correctly identified the presence of tumor in 71
of 76 cases (sensitivity 93.42%; 95% CI 85.31-97.83%)
and described the absence of tumor in 18 of 19 cases
(specificity 94.74%; 95% Cl 73.97-99.87%). Positive
and negative predictive values were 98.61% (95% CI
92.50-99.96%) and 78.26% (95% CI 56.30-92.54%),
respectively. The accuracy of tumor identification by
TRUS reached 93.68% (95% CI 86.76-97.65%). In 22
patients (23%) with small tumor volume (<1 cms), the
sensitivity for detection was 72.0% (95% CI 50.61—
87.93%), specificity 97.14% (95% CI 90.06-99.65%),
positive and negative predictive values 90.00% (95%
(I 68.30-98.77%) and 90.67% (95% CI 81.71-96.16%),
and accuracy 90.53% (95% CI 82.78-95.58%) (Table 3).

MRI correctly identified tumor in 65 of 76 cases (sen-
sitivity 82.89%; 95% CI 72.53-90.57%) and described

Table 1. Clinical characteristics of the patients

Number of patients

{base = 95) Patients (%)
Stage
pTlal 2 21
pTla2 2 21
pT1bl 66 69.5
pT1b2 15 15.8
pT2a 4 42
pT2b 6 63
Histotype
Squamous 73 76.8
Adenosquamous 7 7.4
Adenocarcinoma 15 158
Mucinous 9
Endometrioid 5
Clear cell 1
Small tumors, base = 95 22 232
(<1 em®)
Previous cone biopsy 36 37.9
RO 19 52.8°

“Absence of residual tumor in a definite specimen from hyster-
ectomy or trachelectomy in patients follewing conization.
bAmong patients following conization.

© 2007 I1GCS and ESGO, International Journal of Gynecological Cancer
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Table 2. Group characteristics, tumor volumes measured by MRI, TRUS, and pathology (volume estimated in em®)

Mean SD P25 Median P75
Age (years) 481 13.0 37.5 47 58.3
Body mass index (kg/mz) 255 4.7 22.2 24.0 27.9
Volume at patl’\ology“ 13244 29.372 0.2277 3.073 13.1252
Volume at MRI 11.064 26.963 0.4318 4,264 8.5205
Volume at TRUS 15147 30.266 0.5183 4,650 16.2825

“Patients with absence of tumor (either by imaging or by pathology) were excluded.

absence of tumor in 16 of 19 cases (specificity 84.21%;
95% CI 60.42-96.62%). Positive and negative predic-
tive values for the presence of tumer by MRI were
95.45% (95% CI 87.29-99.05%) and 55.17% (95% CI
35.69-73.55%), respectively, and the accuracy reached
83.16% (95% CI 74.10-90.06%). In 22 patients (23%)
with small tumor volume (<1 cm®), the sensitivity and
specificity for detecting tumor were 44.00% (95% CI
24.40-65.07%) and 94.29% (95% CI 86.01-98.42%),
respectively, positive and negative predictive values
were 73.33% (95% CI 44.90-92.21%) and 82.50% (95%
CI 72.38-90.09%), respectively, and accuracy was
81.05% (95% C171.72-88.37%) (Table 3).

Correlations between pathology-derived tumor size
and volumes measured by TRUS and MRI are demon-
strated in Figure 1. It is obvious that the ultrasound
volumometry correlated more precisely (R = 0.996)
with pathology results than MRI (R = 0.980). This dif-
ference is even more apparent from the comparison of
R?, expressing percent of variability for TRUS or MRI
(dependent variables) explained by histology. The his-
tolegy volume explained 99.2% of TRUS variability
and 96% of MRI variability.

Parametrial involvement was detected enly in 6
(6.3%) of 95 pathology specimens (Table 4). Of these,
MRI did not identify parametrial involvement in three
cases (false negative rate 50%) and TRUS in one case
(false negative rate 16.67%). Parametrial involvement
was falsely described in two cases by MRI (false-
positive rate 2.25%) but in no case by TRUS. In all
true-positive cases, both the laterality and the topogra-
phy of parametrial infiltration were described correctly
by both methods. Nodular parametrial thickening was

all these were accurately described by TRUS and con-
sequently confirmed by histology findings. However,
the number of cases with parametrial involvement
was limited, and thus, no definite conclusion can be
made concerning the superiority of MRI or TRUS in
this parameter.

In a limited number of patients, a discrepancy
between pathologic staging (pT) and imaging-derived
results was found, for TRUS in four cases (tumor size
[three] and parametrial involvement [one]) and for
MRI in nine cases (tumor size [four] and parametrial
involvement [five]).

The accuracy of tumor detection in 95 patients was
93.7% for TRUS and 83.2% for MRI (P < 0.006). In
small tumors (<1 ¢m®), the accuracy of tumor detec-
tion by TRUS was 90.5% and 81.1% by MRI (P <
0.049). The accuracy of parametrial infiltration detec-
tion by TRUS and MRI was 98.9% and 94.7%, respec-
tively (P < 0.219). The accuracy was not influenced by
the patients’ body mass index values.

Discussion

This prospective study was designed to evaluate the
sensitivity and specificity of TRUS in pretreatment
staging of early-stage cervical cancer. We demonstrate
a high accuracy of TRUS in the identification of resid-
ual tumor following conization, evaluation of small
tumor volume, and initial parametrial infiltration. The
results obtained were either comparable or superior to
those of MRIL

There is a substantial evidence in literature showing
the superiority of staging based on cross-sectional

wrongly interpreted as tumor by MRI in three cases;

imaging to that based on clinical examination only

(2}

Table 3. Accuracy of MRI and TRUS in the identification of tumor {P < 0.006) in the whole group {(n = 95) and in the subgroup
of small tumors <1 em® (P < 0.049)

Imaging modality Sensitivity, % (95% CI) Specificity, % (95% CI) PPV, % (95% CI) NPV, % (95% CI) Accuracy, % (95% CI)

TRUS 95 patients  93.42 (85.31-97.83) 04.74 (73.97-99.87) 98,61 (92.50-99.96) 78.26 (56.30-92.54) 93.68 (86.76-97.65)
<1 em® 72.00 (50.61-87.93) 97.14 (90.06-99.65) 90.00 (68.30-98.77) 90.67 (81.71-96.16) 90.53 (82.78-95.58)

MRI 95 patients  82.89 (72.53-90.57) 84.21 (60.42-96.62) 95.45 (87.29-99.05) 5517 (35.69-73.55) 83.16 (74.10-90.06)
<1 em® 44 (24.40-65.07) 94.29 (86.01-98 42) 73.33 (44.90-92.21) 82.50 (72.38-90.09) 81.05 (71.72-88.37)

PPV, positive predictive value; NPV, negative predictive value.

© 2007 IGCS and ESGO, International Journal of Gynecological Cancer
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Figure 1. Linear regression of TRUS- and MRI-derived tumor volumes versus histopathology findings. The bold lines with dashed lines sym-
bolize the regression lines with their 95% confidence intervals. The lines beside the regression line delineate the region with theoretical occur-
rence of 95% of experimental points; R, correlation coefficient of the linear regression; R2, proportion of variability in dependent variable

explained by independent variable; P, statistical significance; the circles represent experimental points, while the crosses symbolize outliers.

Furthermore, when computed tomography (CT) and
MRI are compared, MRI is significantly more accurate
in the evaluation of tumor volume, local tumor stage,
and parametrial invasion due to its distinctive tissue
contrast and multiplanar Capabilify(s’ls'm. During the
past decade, several studies have retrospectively com-
pared tumor diameter derived from MRI with the
measurements obtained from a surgical specimen. The
reported accuracy of MRI in detecting tumor size
within 0.5 cm was 70-93% "7, The reported negative
predictive value of MRI in detecting parametrial
involvement was shown to be 95% by Subak et al. 17,
In contrast, the positive predictive value for para-
metrial invasion was considerably lower (67%) due to
difficulties in distinction between the peritumoral
reactive changes and the presence of tumor™®'?. In
a recent meta-analysis of 57 studies published by
Bipat ef al.?® the sensitivity of estimation of para-
metrial involvement was 74% for MRI and 55% for
CT. These promising data from single-institution stud-
ies were, however, not confirmed in a recent multicen-
ter and largest to date prospective study conducted by
the American College of Radiology Imaging Network
6651 and the Gynecologic Oncology Group 183. This
study compared clinical examination, MRI, and CT in
staging of early-stage cervical cancer using pathology
report as a reference method®”. MRI was superior to
CT in assessing cervical carcinoma size and uterine
corpus involvement. In contrast to prior studies, the
authors showed similar staging accuracy for both CT
and MRI, with sensitivities of 42% and 53%, respec-
tively. It is likely that the use of helical CT technology

(thinner section collimation and higher table speed per
rotation) may explain better results for CT in this
study.

There are only few studies published concerning
the use of ultrasound in pretreatment evaluation of
patients with cervical cancer®%222Y " The main
limitation of sonography used to be a low-contrast
resolution with consequent difficulties in distinction
between tumor and adjacent normal cervical, uterine,
parametrial, or vaginal tissue. However, over the last
few years the quality of gynecological ultrasound has
remarkably evolved.

Different techniques were used for sonographic
evaluation of the cervix. Since Zaritzky et al.®? first
applied TRUS in the field of gynecology in 1979, the
use of this method for the evaluation of tumor size
and parametrial involvement has been reported by
only a few investigators in nearly two decades. In
a study involving 124 patients, Innocenti et al.© re-
ported the accuracy of 83% for staging performed
with TRUS compared to 79% for clinical examination.
In patients who underwent surgical staging, the
author reported parametrial involvement detection
sensitivity, specificity, and accuracy of 52%, 92%, and
84%, respectively, for clinical examination comparing
to 78%, 89%, and 87%, respectively, for TRUS. A high
specificity in detection of parametrial involvement
was reported by Gitsch et al.” based on sonographic
features in 64 patients; rectosonography provided cor-
rect diagnosis in 90%. Cobby et al reported accu-
racy rates of 95% for ultrasonography, 85% for clinical
examination, and 90% for MRI in local staging;

Table 4. Accuracy of MRI and TRUS in the evaluation of parametrial involvement (P < 0.219)

Imaging modality ~Sensitivity, % (95% CI) Specificity, % (95% CI) PPV, % (95% CI)

NPV, % (95% CD)  Accuracy, % (95% CI

TRUS
MRI

83.33 (35.88-99.58)
50.00 (11.81-88.19)

100.00 (95.94-100)
97.75 (92.12-99.73)

100.00 (47.82-100)
60.00 (14.66-94.73)

98.89 (93.96-99.97)  98.95 (94.27-99.97)
96.67 (90.57-99.31)  94.74 (88.14-98.27)

PPV, positive predictive value; NPV, negative predictive value.
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however, not all patients in that study underwent sur-
gical staging. Apparently, results of the above studies
did not advocate a standard use of endoluminal
sonography as it provided only comparable accuracy
1o clinical examination.

Recently, two more studies on larger cohorts of pa-
tients comparing TRUS versus MRI in staging of pros-
tate and rectal cancer were published®?®. Both
studies found higher accuracy achieved using TRUS
than MRL

Another endoluminal sonography method, a transva-
ginal ultrasound, offers a high-resolution display, pro-
vides a close approach to the tumor, and enables the
assessment of bladder wall movability against the uter-
ine cervix, which allows for evaluating the bladder wall
involvement®. Howevet, the parametria are located in
a very close proximity to the transvaginal probe. It was
reported by Timor-Tritsch et al®® that transvaginal
scanning produces a sharp image only at focal ranges of
1.5-7 c¢m, and, therefore, Aoki ef al."” did not recom-
mend transvaginal scanning as a suitable method for
assessment of the parametria. The main advantage of
Transrectal over transvaginal ultrasound is a better visu-
alization of parametria, including simultaneous evalua-
tion of the hyperechoic pericervical tissue line (intact or
disappeared) between cervix and rectum or urinary
bladder and between cervix and lateral parametrial tis-
sue. Moreover, a transrectally placed probe allows for
a better delineation of tumor spread into vagina and
eliminates the potential risk of bleeding from an exo-
phytic tumor, which could not be completely avoided
during transvaginal examination. It should be empha-
sized that in none of our patients was the transrectal
examination terminated due to patient discomfort.

Little has been published on the role of Doppler
analysis in cervical tumor detection and correlation
with pathologic characteristics™®. It is well docu-
mented that beth power and pulsed Doppler ultraso-
nography allow for in vivo assessment of tumor
vascularity, even in small malignant tumors. The use
of more sensitive ultrasound devices enables the
detection of intratumoral vessels in a majority of cervi-
cal cancers®®*”, In our study, we have achieved
a 94.7% detection rate of intratumoral blood flow;
however, in the five tumors without detected flow,
a mean tumor volume was 2.4 mm> (median 1.6 mm?°,
range: 05-6.3 mm’). Since new vessels are only ex-
pressed in tumors above 2 mm in diameter (2.7 mmS),
and the pathologic flow was not detected in only two
patients with tumor volumes above that level (3.1 and
6.3 mm?), the detection rate reached 98% in our group.
Alcazar et al.®”V reported that the assessment of
tumor flow within the cervix was the most accurate

© 2007 1GCS and ESGO, International Journal of Gynecological Cancer

parameter for prediction of malignancy. The use of
tumor bloed flow mapping in our study enabled the
detection of small tumors and the distinction of post-
bioptic reactive changes from residual tumor tissue.

Tumor volume and depth of invasion are the most
significant parameters for a decision regarding further
management of early-stage cervical cancer. Tumor vol-
umes measured by both TRUS and MRI correlated
closely with pathology-derived volumes in our study.
MRI tended to underestimate tumor size, which could
be attributed to the inability of MRI to distinguish the
tumor from postbiopsy changes. It is noticeable that
TRUS tended to measure the size of tumors slightly
larger when compared to the pathology-derived vol-
ume, this may be related to tumor shrinkage due to
formaldehyde fixation.

TRUS specifically allowed for a more accurate
assessment of small tumors, including identification of
residual tumor following conization, with high speci-
ficity but lower sensitivity. An explanation for TRUS
being more precise than MRI can be the combination
of gray-scale and power Doppler analysis of tumor
blood flow and the use of endorectally placed probe.

In addition to tumor volume, the parametrial
involvement is a key parameter for further therapeutic
management. Our study confirmed a high specificity
of both imaging methods (MRI and TRUS) in assess-
ing an initial parametrial involvement. This decreases
the number of false-positive results and, therefore, of-
fers more patients a radical surgery as a treatment
option. On the other hand, the lower sensitivity and
positive predictive value of MRI due to higher rate of
unrecognized initial parametrial involvement support
the case for standard use of TRUS in preoperative
assessment, especially in bulky tumors infiltrating the
whole-cervical stroma.

Finally, the pathology-derived staging based on
tumor volumes and parametrial involvement differed
in only four cases from the staging given by TRUS ver-
sus nine cases from the MRI staging. The accuracy of
tumor detection—including small tumors—reached
by TRUS was significantly higher than by MRL Of
note, this accuracy was not influenced by body mass
index values of the patients.

Conclusion

In our study, the TRUS was highly accurate in the
assessment of tumor volume and identification of ini-
tial parametrial involvement in early-stage cervical
cancers. A combination of sonomorphoelogic character-
istics with Doppler assessment of intratumoral flow
was successfully used. Results of TRUS were superior
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to MRI, especially in the identification of residual
tumor following conization and in the evaluation of
small tumors. There is no doubt that the method is
also broadly available, fast, noninvasive, and cost-
effective.
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8.2 Ultrasound-guided tru-cut biopsy in the management of advanced
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Ultrasound-guided tru-cut biopsy in the

management of advanced abdomino-pelvic tumors
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Abstract. Fischerova D, Cibula D, Dundr P, Zikan M, Calda B Freitag P, Slama J. Ultrasound-guided
tru-cut biopsy in the management of advanced abdomino-pelvic tumors. Int | Gynecol Cancer 2007.

The goal of this study was to evaluate the accuracy and safety of ultrasound-guided tru-cut biopsy in pa-
tients with either primarily inoperable pelvic tumor, advanced tumor and compromised performance status,
or recutrent pelvic tumor. Altogether, 90 patients were enrolled and only 4 were not suitable for tru-cut
biopsy. The biopsy was taken either from pelvic tumor (54.6%), peritoneal visceral or parietal metastases
(31.4%), or omental cake (14%). Samples were obtained transvaginally (53.5%) or transabdominally (46.5%).
A diagnosis consistent with primary ovarian malignancy was made in 62.8%, metastatic ovarian involve-
ment was found in 10.5%, and extraovarian tumor in 26.7%. The obtained tissue was adequate for histo-
logic diagnosis in 80 out of 86 cases. In four cases, repeated biopsy was required to obtain a sufficient
tissue sample. False-negative samples without tumor tissue were obtained in two cases, and those patients
were referred for either laparoscopy or minilaparotomy. The diagnostic accuracy of ultrasound-guided tru-
cut biopsy reached 97.7% (95% CI 91.85-99.72%). There was only one complication, a bleeding from tumor
in a patient with mild thrombocytopenia, requiring laparotomy. In conclusion, ultrasound-guided tru-cut
biopsy is safe, reliable, and cost-effective diagnostic method. It can be performed in an outpatient setting
without the need for general anesthesia and provides an adequate specimen for histelogic analysis, includ-
ing immunohistochemical methods. It should, therefore, be considered as a method of choice for histologic
verification of both advanced primary and recurrent abdomine-pelvic tumors.

KEYWORDS: advanced pelvic tumor, ovarian cancer, recurrent tumor, tru-cut biopsy, ultrasound.

Primary cytoreductive surgery followed by adjuvant
chemotherapy is the standard therapy of patients with
advanced ovarian cancer. However, many studies
have shown that when complete cytoreduction is not
achieved, surgical cytoreduction does not improve
survival®’. Moreover, patients with a poor perfor-
mance status due to comorbidities or advanced dis-
ease are unsuitable candidates for a primary radical
surgery. In such cases, a minimally invasive diagnostic
method that allows for an accurate histologic verifica-
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tion of the tumor is essential for early initialization of
adequate treatment.

Currently, explorative laparotomy, laparoscopy, fine
needle aspiration biopsy (FNAB), and, only rarely, tru-
cut biopsy are referred to be used for obtaining the tis-
sue sample”. The disadvantage of both laparotomy
and laparoscopy is the need for general anesthesia,
together with risks related to surgery, while ENAB
only provides a cytologic specimen.

Tru-cut biopsy provides a sufficiently large tissue
sample, while also fulfilling the requirements for an
outpatient and minimally invasive methed. To our
knowledge, this is the first study evaluating the accu-
racy and safety of ultrasound-guided transvaginal or
transabdominal tru-cut biopsy in advanced primary
or recurrent pelvic and/or abdominal tumors in a suf-
ficiently large cohort.
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Materials and methods

Consecutive patients referred to the Oncogynecological
Center for minimally invasive biopsy from January
2005 to December 2006 were included in the study. Indi-
cations for biopsy were as follows: primarily inoperable
pelvic tumor, poor performance status, and recurrent
disease requiring histologic verification. The tumor in-
operability was determined based on a combination of
ultrasound and computed tomography (CT) imaging.

In all patients, the tumor accessibility and the
feasibility of tru-cut biopsy through transvaginal or
transabdominal approach were assessed first by ultra-
sound. Patients unsuitable for tru-cut biopsy were
referred instead for explorative laparotomy or open
laparoscopy.

Local anesthesia (1% Mesocain, 2-5 mL) was used
for the transabdominal approach, while for the trans-
vaginal approach no anesthesia was required. Patients
not hospitalized at the time of the procedure were
observed for at least 30 min before being discharged.

Tru-cut biopsy specimens were taken from either
the tumor itself, metastatic lesions (eg, peritoneal carci-
nomatosis), or omental cake. Special attention was paid
to identifying viable parts of the tumors as detected by
bloed perfusion on Doppler imaging. The tissue sam-
ples were obtained using an automatic bioptic gun
(Fast Gun, Sterylab, Milan, Italy). The depth of cut pen-
etration was controlled by setting the stopper to 10-20
mm. The transvaginal procedure was performed in the
lithotomic position, using a disposable 16-gauge, 250-
mm long tru-cut needle (Fast Cut Needle, Sterylab) in
a spring-loaded biopsy device guided by ultrasound
(General Electric Logiq 9 [GE Healthcare, Amersham,
UK] with a 5-7.5 MHz intracavitary transducer). The
tru-cut needle was directed to the lesion with the assis-
tance of a special needle guide attached to an endovagi-
nal ultrasound probe. The needle guide has been
designed by the Jezek Company, Prague, Czech Repub-
lic, based on a principle similar to oocyte retrieval, to
simplify the technique and increase the safety of the
procedure. The transabdominal procedure was per-
formed using a 14-16 gauge Fast Cut Needle (150-200
mm long) in the Fast Gun biopsy device guided by
ultrasound with a 3-5 MHz transabdominal probe.

One to three tissue cores of 10-20 mm length and
1.6-2 mm width were obtained from each patient and
submitted for histologic analysis. Sections from forma-
lin-fixed, paraffin-embedded tissue blocks were stained
with hematoxylin—eosin. All samples were examined
and classified for the presence of tumor tissue as well as
the biopsy material’s suitability for immunohistochemi-
cal staining, and the determination of tumor character-
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istics, such as the site of origin, subtype, and grade.
When samples insufficient for immunohistochemical
staining were obtained, the procedure was repeated.

The study protocol was approved by the local ethics
committee. Written informed consent was obtained
from each patient.

Results

Ninety female patients were referred for tru-cut biopsy
during a 24-month study period. The patient charac-
teristics are summarized in Table 1.

In four cases, a preliminary ultrasound examination
revealed unsuitable tumor localization, and these pa-
tients were referred instead for either open laparos-
copy or laparotomy. The remaining 86 patients
comprised the study group that consisted of 68 (79%)
patients with ultrasound or CT evidence suggesting
suboptimal operability, 13 (15%) patients with recur-
rent tumors, and 5 (6%) advanced tumor patients with
poor performance status. More than one malignancy
was found in 5 of 13 patients with recurrent tumor.

We have used transvaginal approach in 46 (53.5%)
and transabdominal route in 40 (46.5%) cases. The
samples were obtained from pelvic tumor in 47
(54.6%), omental cake in 12 (14%), and parietal or vis-
ceral carcinomatosis in 27 (31.4%) cases. On average,
two samples were taken per case (range 1-3). The pro-
cedure time to obtain two samples of tissue ranged
between 10-15 min in each patient.

Of all samples collected, only six were inadequate
for histologic evaluation (Fig. 1). In four of those, the
tumor tissue was present, however, in amount or qual-
ity insufficient for staining (mostly necrotic tissue). In
these cases, the ultrasound-guided biopsy was suc-
cessfully repeated. This had happened among the first
36 patients—afterwards, color Doppler imaging was
employed to guide the biopsy needle to viable tumor

Table 1. Characteristics of study group

Characteristics

Age, median (range) 65 (38-80)
Performance status, n (%)

0 29 (34)

I 38 (44)

I 9 (10)

I 8(9)

v 2(3)

BMI (kg/m?), mean (SD) 25.34 {4 1.11)

Ascites, n (%) 34 (39)
CA125 (IU/mL), mean (SD) 1941 (+ 8143)
Primary ovarian malignancy (mean) 1587.1
Nonprimary ovarian malighancy (mean) 165.8

BMI, body mass index; CA125, cancer antigen 125.
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Figure 1. Flow chart of prospective study.

parts and there were no inadequate samples obtained
further on. In another two samples, difficulties per-
taining to the tumors’ nature or location prevented the
obtaining of representative material (scirrhotic nod-
ules in one case and discrete visceral carcinomatosis in
another). For those, minilaparotomy and diagnostic
laparoscopy were required. Thus, the procedure
reached high diagnostic accuracy (97.67%; 95% CI
91.85-99.72%).

Histology revealed primary ovarian tumor in 54
(62.8%) patients. Metastatic ovarian involvement and
extraovarian pathology were found in 9 (10.5%) and
23 (26.7%) cases, respectively (Table 2). In three pa-
tients with previous history of malignant tumor
(breast, colorectal, or lung cancer), where a relapse
was suspected, a benign tumor tissue was obtained
(cervical myoma, disseminated peritoneal leiomyoma-

Ultrasound-guided tru-cut biopsy 3

tosis, and teratoma ovarii). Teratoma ovarii was sub-
sequently confirmed by laparoscopic procedure and
two patients with benign findings are being followed
without therapy for at least 12 months.

There was a single complication—a bleeding from
a transabdominally biopsied ovarian mass with conse-
quent hemoperitoneum, which required minilaparot-
omy. Histologic analysis of the ovarian mass revealed
Krukenberg's tumor in the patient with mild thrombo-
cytopenia and subsequently bone marrow infiltration
was confirmed. No other complications (eg, pelvic
pain, fever) were observed.

Discussion

We present our experience with the ultrasound-guided
tru-cut biopsy as an emerging diagnostic method of
choice in patients with a severely advanced disease,
high comorbidity, atypical tumor morphology with
high probability of nonovarian etiology, or those with
a suspected relapse. With the goal of reducing the
tumor size and improving the general status of these
patients, approaches alternative to primary cytoreduc-
tion surgery, such as the use of neoadjuvant chemo-
therapy, are currently being evaluated in multicentric
studies (EORTC #55971). Obviously, these approaches
require a diagnostic biopsy method that would allow
for a precise histologic analysis of the tumor on which
a subsequent chemotherapy could be based, while
also being minimally invasive.

The least invasive biopsy technique currently fre-
quently referred is a FNAB, which is conventionally
defined as a specimen of an outer diameter greater
than or equal to 19 G and less than or equal to 0.9 mm.
First described by Guthrie in 1921, FNAB has for
many years been the standard method for verifica-
tion of various primary or recurrent gynecological
tumors(3’4), and it has been further improved by the

Figure 2. Histology obtained by tru-cut biopsy (serous adenocarcinoma, hematoxylin-eosin, original magnification X40 and X200). Note the

papillary arrangement and psammoma bodies.
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Table 2. Histology of advanced and recurrent tumors

Type of tumor Number

Primary ovarian tumors
Surface epithelial-stromal tumors®
Sex cord-stromal tumor
Germ cell tumors
Other (synovial sarcoma)
Metastatic ovarian involvement
Stomach cancer (Krukenberg’s tumor)
Colorectal cancer
Breast cancer
Granulocytic sarcoma
Nonovarian tumors
Primary peritoneal serous tumors
Colorectal cancer
Gastrointestinal stromal tumor
Endometrial uterine cancer
High-grade leiomyosarcoma uteri
Cervical cancer
Leiomyomata disseminans
Leiomyoma cervicis uteri

o1
=

—
N A

[ N =)

“Including malignant mesodermal mixed tumeor in two cases.

use of imaging-guided sampling(s). The technique is
relatively simple, has a low morbidity, permits the
biopsy of a majority of gynecological lesions irre-
spective of their location, and can be performed with-
out general anesthesia. The limitation of this method,
however, is a small sample size that causes a high rate
of false-negative results due to poor cellularity of the
harvested material®. Moreover, the obtained speci-
men may not allow for precise immunochistochemical
staining, which could become a limiting factor, espe-
cially in a patient group with high proportion of tu-
mors of extraovarian origin.

There are two reports comparing FNAB and tru-cut
biopsy. The first one by Malmstrém™ evaluated the
accuracy of both methods in 85 patients with gyneco-
logical tumors.- All procedures were performed under
general anesthesia. Both methods used needle guides
without any imaging technique, which could possibly
explain why there were no significant differences in
accuracy observed between the two of them. Another
recent study of 1300 consecutive CT-guided biepsies
of thorax, abdomen, retroperitoneum, and head/neck
compared the adequacy and specific diagnosis rate
between FNAB (22 G needle) and tru-cut biopsy (16—
18 G needle)®. Adequate samples were obtained in
70-92% of fine-needle and 93-100% of tru-cut biop-
sies, and the specific diagnosis rates were 54—67% and
82-100%, respectively. Overall, the tru-cut biopsy tech-
nique sample adequacy and specific diagnosis rate
was superior to FNAB.

Since the tru-cut biopsy requires a larger-size cut-
ting needle in comparison to FNAB (Fig. 2), a greater

© 2007 IGCS and ESGO, International Journal of Gynecological Cancer

risk of complications, especially bleeding, can be
hypothesized. In our study, however, the tru-cut
biopsy technique had no higher complication rate than
is referred for ENAB in available literature (0.5-1%)"®.

The use of open laparoscopy for biopsy in advanced
ovarian cancers is advocated by some authors™.
Anwer ef al."?, however, compared laparoscopic and
image-guided tru-cut biopsy in 41 and 47 patients,
respectively, and found that although patients in the
image-guided group were relatively older (P < 0.01)
and had a poorer performance status (P < 0.001), ade-
quate biopsy was cbtained without any complications,
compared to three complications in the laparoscopic
group (port site hematoma, uterine perforation, anes-
thetic complication). The cost ratio was 1:7.2 in favor
of imaging-guided biopsy versus the laparoscopic one.
Both methods were found equally useful in guiding
the patient management. Moreover, laparoscopy re-
quires general anesthesia and is associated with a
higher complication rate, including the risk of port site
metastases. It may provide a better visual evaluation
of the tumor—this, however, can be substituted by the
use of imaging methods™?.

Modalities used to direct tru-cut biopsy include ultra-
sound, CT, and magnetic resonance imaging (MRI). A
digitally directed approach has also been reported™™'?.
CT-guided percutaneous biopsy has been established
as a safe and efficient procedure in evaluation of ab-
dominal or retroperitoneal masses®™®, however, deep
pelvic masses could prove inaccessible through the
transabdeminal approach. So far, MRI is rarely used for
percutaneous diagnostic interventions despite its im-
aging benefits. Reported uses are biopsies of breast le-
and prostate™™. According 1o these studies,
MRI-guided biopsy using an open low-field system can
be performed safely and accurately, and it is a suitable
alternative to the CT-guided technique™?’.

The obvious advantage of the ultrasound-guided
biopsy is the absence of radiation exposure for the
patient. Apart from that, it offers a better patient coop-
eration due to short procedure time and a higher flexi-
bility in the choice of approaches (transvaginal,
transrectal, or transabdominal). The ultrasound is also
widely available and there tends to be a high general
level of expertise in it in gynecology.

The choice between transvaginal versus transrectal
or transabdominal approach depends on various fac-
tors (eg, virginity, vaginal shortening, and accessibility
of tumor). The transvaginal approach is an optimal
route to pelvic tumors and often represents the only
safe access. The endoluminal ultrasound probe needle
guide permits an extremely accurate biopsy. Despite
these advantages, the transvaginal approach has been
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underused"®. In our study, 46 biopsies (53.5%) were
performed using the transvaginal approach, and the
remaining 40 biopsies were performed percutane-
ously, under transabdominal ultrasound guidance.
The transabdominal approach has also been rarely
used in gynecological oncology, mostly due to fear of
possible intestinal injury(ls). However, the use of
dynamic ultrasound scanning allows for simple and
precise identification of bowel based on its movement
and acoustic shadows, and a biopsy of parietal metas-
tases or infiltrated omentum can be, therefore, per-
formed safely in a majority of cases.

A potential failure of tru-cut biopsy can be caused
by a sampling error with consequent false-negative
diagnosis. In addition, samples with insufficient amounts
or quality of malignant tissue de not allow for special
staining. This is especially true in samples taken from
cystic portions of tumors or from mostly necrotic tissue,
however, color Doppler imaging can be successfully em-
ployed to guide the biopsy needle to viable tumor parts.

In agreement with a recent study led by Faulkner
et al. ™, we have also observed a large proportion of
nonprimary ovarian malignancies among the
advanced pelvic tumors (metastatic ovarian involve-
ment in 10.5% and extraovarian tumors in 19.8%)
(Table 2). This indicates a possible tendency of such
tumors (especially those of extraovarian origin) to
cause abdominal lesions that are often unsuitable for
cytoreduction surgery. Moreover, multiple malignan-
cies were found in more than 1/3 (38.5%) of the recur-
rent tumor cases. In these cases, the tru-cut biopsy as
a diagnostic method is highly beneficial due to its abil-
ity to provide definite histologic diagnosis (eg, hor-
monal receptor status, c-erb oncogene presence in
recurrent breast cancer, and other prognestic factors),
which allows for tailoring of the subsequent therapy.

The single serious complication observed in our
cohort was a hemoperitoneum after a transabdominal
biopsy from a solid ovarian tumor, subsequently
requiring a minilaparotomy. It occurred in a patient
with mild thrombocytopenia due to metastatic infiltra-
tion of bone marrow from a generalized tumor that
was later histologically classified as a cancer of the
stomach (Krukenberg’s tumor). In general, bleeding
could result from an iatrogenic injury to the tumor
itself or to other intra-abdominal organs. Such risk
could be minimized by the use of Doppler imaging,
however, any circumstances that increase the risk
of bleeding (eg, thrombocytopenia, coagulation dis-
turbances including those caused by anticoagulation
therapy)—especially when dealing with highly vascu-
larized tumors—should be considered a contraindica-
tion for tru-cut biopsy.
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Conclusion

Ultrasound-guided tru-cut biopsy is a safe and reliable
method for histologic verification of advanced pri-
mary or recurrent pelvic tumors. It can be performed
in an outpatient setting without the need for general
anesthesia, it is fast, cost-effective and causes only
a minimal discomfort to the patient. It is accompanied
by a low complication rate and spares the patient an
unnecessary laparoscopy or laparotomy. The tissue
sample obtained is sufficient for a detailed histologic
analysis, including immunohistochemistry, on which
a subsequent therapy can be based.
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