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SEZNAM POUZITYCH ZKRATEK
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1. UVOD

Endometri6za je chronické zanétlivé onemocnéni, které je definovéano jako pfitomnost
endometridlnich zlazek a stromatu mimo endometridlni dutinu. Postihuje typicky Zeny

v reprodukénim veéku s odhadovanou prevalenci az 10 % v bézné populaci a az 50%

u pacientek s panevnimi bolestmi a neplodnosti (Giudice, 2010). Patofyziologicky jde

o aktivaci lozisek (endometridlni zlazky a stroma), kterd se méni v ramci menstrua¢niho
cyklu, a zptisobuji reaktivni zmény v okoli s hojenim (fibrézou). Zakladnim symptomem
je chronicka cyklicka, pozd¢ji 1 acyklickd bolest a neplodnost. Loziska infiltrujici tkdné
do hloubky 5 mm a vice pod peritonealni povrch se v literatufe oznacuji jako hluboka
endometriéza (Cornillie et al., 1990), starSim nazvem anglicky deep infiltrating

endometriosis (DIE), novéji pouze deep endometriosis (DE).

Mechanismus vzniku endometridzy se zda byt multifaktoridlni a dosud neni
pln¢ objasnén. Metastatickd teorie je zaloZzena na teorii retrogradni menstruace
(Sampson, 1925) s implantaci a rOstem ektopické endometridlni tkané¢ na
peritoneu. Druha nejCastéj$i je teorie metaplastickd, zalozena na preméné /
metaplazii panevniho peritonea, které je soucasti tzv. sekundarniho Miillerianského
systému. Nasleduji dalsi teorie zaméfujici se na genetické, hormonalni, imunologické a

dalsi aspekty vzniku, ale podobné jako prvni dvé teorie, nevysvétluji plné¢ vznik

endometridzy.

1.1. Diagnostika

Diagnostika endometriézy je zalozena na anamnéze, klinickém vySetfeni
a zobrazovacich vysetfenich (ultrazvukovém vysetieni a magnetické rezonanci [MR])

anebo vysledku diagnostické laparoskopie (obr. 1).



Obrazek 1. Hluboka endometrioza v bazi mocového méchyre, zobrazeni a chirurgicky ndlez

Schéma v sagitalni roviné s ndalezem hluboké endometriozy (oznacena hvézdickou) v bazi mocového
méchyre (a), léze ohranicena kalipery (hvézdicka) v ultrazvukovém zobrazeni v sagitalni roviné (b), léze
zobrazena magnetickou rezonanci v korondrni (c) a sagitalni roviné (d), laparoskopicka cystotomie
s resekct loZiska hluboké endometriozy (hvézdicka) po zavedeni ureterdlnich stenti (e), mikroskopicky
ndlez hluboké endometriozy s pritomnosti endometridlnich Zlazek a stromatu (f). MM — mocovy méchyr,
MP — muscularis propria, U — uterus, TVS — transvagindlni sonografie, T2W — T2 vadzené obrazy

v magnetické rezonanci.



Ani zobrazovaci metody ¢i diagnosticka laparoskopie nenabizi 100% ptesnost a v praxi

se tyto pfistupy obcas kombinuji (tab 1.).

Pritomnost Zobrazovaci Senzitivita (%) | Specificita (%) | Autor, rok
endometriozy metoda
Adenomyodza TAS 32 95 Bazot et al. (2001)
TVS 65 -82 77-85 Bazot et al. (2001)
Meredith et al. (2009)
MR 97 92 Bazot et al. (2001)
Endometroidni TVS +/- TAS 93 96 Nisenblat et al. (2016)
cysty MR 90-92 91-98 Glastonbury (2002)
Mocovy méchyt TVS 44-100 97-100 Exacoustos et al. (2014)
Savelli et al. (2009)
MR 64 98 Medeiros et al. (2014)
Uretery a detekce | TVS 61-69 95-98 Exacoustos et al. (2014)
hydronefrozy MR -- --
Sakrouterinni TVS 67 86 Guerriero et al. (2018)
vazy MR 70 -85 80-93 Guerriero et al. (2018)
Medeiros et al. (2014)
Rektum TVS 908 - 941 841-86% Exacoustos et al. (2014)
MR -- -- -—--
Rektosigmoideum | TVS 85 96 Guerriero et al. (2018)
MR 83-85 88-95 Guerriero et al. (2018)
Medeiros et al. (2014)
Rektovaginalni TVS 59 -74 86-97 Guerriero et al. (2018)
septum Exacoustos et al. (2014)
MR 66 -77 95-97 Guerriero et al. (2018)
Medeiros et al. (2014)
Pochva TVS 59 83 Exacoustos et al. (2014)
MR 82 82 Medeiros et al. (2014)

Tabulka 1. Presnost ultrazvuku a magnetické rezonance v zobrazeni endometriozy

TAS, transabdominalni ultrazvuk; TVS, transvaginalni ultrazvuk;, MR, magneticka rezonance.

§ Horni (intraperitonedlni) rektum (podle autorii Exacoustos et al. se jednd o usek rekta ohraniceny
peritoneem Douglasova prostoru az k urovni sigmoidealniho spojeni)(Exacoustos et al., 2014)

9| Dolni subperitonedlni rektum (podle autorii Exacoustos et al. se jedna o usek rekta pod peritoneem

Douglasova prostoru az k anu) (Exacoustos et al., 2014)

10



Vyhodou ultrazvukového vysetfeni je nejen vizualizace lozisek v panvi, ale diky

dynamickym aspektim tohoto vySetfeni je mozné zobrazit také sristy a cilené se vénovat

zobrazeni mist s maximem bolestivosti béhem vysetfeni (U. Menakaya et al., 2016).

Krom¢ relativné nizké ceny a vysoké dostupnosti je tato metoda pacientkami velice

dobfe tolerovana a nemd zZadné znamé kontraindikace. MR vySetfeni mé v porovnani

s ultrazvukovym vysetfenim podobnou piesnost (Guerriero et al., 2018), ale na rozdil od

n¢j ma znamé kontraindikace, je nevhodné pro klaustrofobické pacientky, vétSinou

vyzaduje pfipravu pacientky a je nékolikandsobné¢ drazsi (tab.2).

zavisla na adekvatni
fotodokumentaci nélezi
(etrospektivni posouzeni nalezu ze
statickych snimkd, 3D
(trojdimenzionalnich obrazka,
videoklipt).

Fyzicky diskomfort nebo bolest
béhem vysetieni.

Senzitivita ultrazvukového
vySetieni neni 100% (negativni
nalez neznamena nutné absence
nemoci).

(kardiostimulator, kochlearni implantat,
cizi kovova télesa a jiné).

Relativni kontraindikace vySetfeni
(nove zavedené protézy, svorky,
klaustrofobie).

Ptiprava pacientky (nitfozilni podani
spasmolytika na snizeni stfevni
peristaltiky® a kontrastni 1atky na bazi
chelatll gadolinia).

Dlouhé doba vysetieni (45 minut)

a hluk.

Vysoka cena (6 — 10 000 K&)*.
Senzitivita MR v zobrazeni 1éze neni
100% (negativni nalez neznamena
nutné absence nemoci).

Diagnosticka | Ultrazvuk Magneticka rezonance (MR) Diagnosticka laparoskopie
metoda
Vyhody Nizka cena (342 K¢)*. Mozné druhé ¢téni nalezu Oziejmi i povrchovou
Kratka doba vysetfeni (20 min). (retrospektivni hodnoceni snimk). endometridzu.
Neni nutna pfiprava pacientky. Incidentalni nalez asymptomatickych Mozné kombinovat s resekci lozisek
Neni nutné podani kontrastni latky. | loZisek. (operaéni laparoskopie).
Nejsou znamé kontraindikace Dobra vizualizace hornich usekt Moznost odebrani biopsie
a nezadouci G¢inky vySetfeni. stieva, véetné slepého stieva. k potvrzeni endometridzy.
Nevyhody Limitovana moznost druhého ¢teni | Absolutni kontraindikace vySetfeni Chirugické komplikace (véetné

1: 30 000 riziko amrti’).

Neni vhodné k zobrazeni
retroperitonealnich struktur (ledvin,
rektovaginalniho septa

a retroperitonealni ¢asti mocového
méchyfte, veétSiny ureteru).

Nutnost 2. chirurgického vykonu na
specializovaném pracovisti, pokud
se jedna o pokrocily nélez hluboké
endometriozy.

Cena 7 500 — 8 000 K¢&*.

Riziko fale$né negativniho nalezu
(nedostate¢na explorace v terénu
adhezi a obliterované panve,
nerozpoznani peritonealni fibrotické
1éze v neaktivnich stadiich,
neadekvatni biopticky odbér a jiné),
které mtize vést k chybné diagnoze
a inadekvatni 16¢b¢ pacientky.

Tabulka 2. Porovnani diagnostickych metod v zobrazeni endometriozy

¢Butylskopalamin nebo glukagon.

*Aktudlni sazebnik lékarskych vykonii Vieobecné zdravomi pojistovny k datu 15. 6. 2020. Cena vySetieni

magnetickou rezonanci kolisa s ohledem, zda jde o nativni vySetieni nebo je podana kontrastni latka.

*Dle informovaného souhlasu Britské Krdlovské rady porodnikii a gynekologii (Royal College

of Obstetricians and Gynaecologists, 2017).
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I ptes pokroky v zobrazovacich technikach si diagnosticka laparoskopie uchovava svoji
pozici v diagnostice endometridozy. To je dano ptredevSim tim, Ze piimou vizualizaci
organt a peritonea je mozné oziejmit loziska v panvi, véetné povrchové endometridzy,
ktera pfi vySetieni ultrazvukovem nebo MR vétSinou unikd. Zaroven se béhem operace
muze kromé diagnostiky provést i resekce lozisek. Nevyhodou je limitovany piehled
retroperitonea (uretery, rektovaginalni septum, baze mocového méchyie atd.)

a chirurgicka rizika. I kdyz je diagnosticka laparoskopie teoreticky dostupna v kazdé
nemocnici, chirurgickd expertiza v odstranéni lozisek DE je k dispozici pouze ve
specializovanych centrech pro 1é¢bu endometridzy. Pacientky tak ¢asto musi podstoupit
dvé operace, nebot’ neni mozné odstranit loziska v rdmci diagnostické laparoskopie na

prvnim (nespecializovaném) pracovisti.

V ramci hledani dalSich diagnostickych metod se nedavny piehledovy ¢lanek
z databdze Cochrane (Mol et al.,, 2016) zamé&fil na neinvazivni vyuziti 122 krevnich
biomarkert. Nejvice vyzkumu bylo publikovano o biomarkeru CA 125, ale ukazalo se,
ze v diagnostice endometridzy je nespecifickym markerem bez klinického uplatnéni. Ani

vyzkum mocovych markert nepfinesl mnoho tspéchu a nema klinicky vyznam.

Odlisnd doporuceni odbornych spolec¢nosti v diagnostice endometridzy odrazi
postupny pfechod z invazivni do neinvazivni diagnostiky (tab. 3). Star§i doporuceni jsou
zaloZena na diagnostické laparoskopii, naptiklad doporuc¢eni ESHRE (European Society
for Human Reproduction and Embryology) z roku 2014 preferuje laparoskopii jako zlaty
standard (Horne et al., 2014). V novéjSich doporucenich ptevazuje ultrazvukové
vySetieni jako metoda volby a MR jako doplitkova metoda (National Institute for Health

and Care Excellence, 2017).
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Ultrazvukové vysetieni

Magneticka rezonance

Laparoskopie

NICE 2017
(National Institute
for Health and Care
Excellence, 2017)
Cochrane 2016
(Nisenblat et al.,
2016)

ESHRE 2014
(Horne et al., 2014)

ACOG 2011
(American College
of Obstetricians

and Gynecologists,

2011)

Metoda 1. volby v detekci
endometroidnich cyst, hluboké
endometridzy stieva, méchyte
a ureterd.

Vhodné k detekci
endometroidnich cyst, hluboké
endometridzy rektosigmoidea.
Vhodné k detekei
endometroidnich cyst, hluboké
endometridzy rekta.

Metoda 1. volby pfedevsim

v detekci endometroidnich cyst,

hluboké endometridzy rekta,

Neni rutinni metoda, mozna
v ptipadé hluboké endometriozy

stieva, méchyte a uretert.

Vhodna na detekci endometroidnich
cyst, hluboké endometridézy
rektosigmoidea.

Nevhodna pro peritonealni
endometriézu a hlubokou
endometridzu ureterQ.

Vhodna pfi diagnostické nejistote,
predevsim v ptipadé hluboké

endometridzy stieva a méchyie.

Indikovana v piipadé negativniho

néalezu dle ultrazvuku.

Nezminuje laparoskopii.

Zlaty standard (idealn¢ s
histologickym ovétfenim
pritomnosti 1éze).

Zlaty standard s histologickym

ovéfenim piitomnosti léze.

Tabulka 3. Prehled doporucenych diagnostickych postupii v detekci endometriozy.

NICE, National institute for Clinical Excellence UK; ESHRE, European Society for Human Reproduction

and Embryology; ACOG, American College of Obstetricians and Gynaecologists.

1.2.

Klasifikaéni systémy

Ukolem registrujiciho gynekologa je Gasné diagnostikovat piitomnost endometriozy

a referovat pacientku do specializovaného centra. V ramci centra je potvrzena diagnéza

onemocnéni a stanoven jeho rozsah. V ramci stanoveni rozsahu onemocnéni se vyuzivaji

rizné klasifikaéni systémy obdobné jako pii stanoveni stagingu v onkogynekologii.

Klasifikaci endometriozy je nckolik a zddné nepostihuje vSechny aspekty stagingu —

popis rozsahu, korelace s pifiznaky a prognézou onemocnéni (pfedpokladany vyvoj

onemocnéni, na zakladé ¢ehoz by se dala navrhnout individudlni 1écba pro kazdé

stddium nemoci). Napiiklad,

rozdéleni

stadii na 4 stupné,

podobné jako

v onkogynekologii, je k dispozici jiz téméf 40 let (Mettler, 1984). Na rozdil od

onkogynekologie je vSak kazdé stadium charakterizované tak Sirokou Skalou nélezu, ze

neni mozné je prakticky vyuzit k porovnani pfipadii nebo sjednoceni 1é¢ebnych postupi.
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Soucasné klasifikacni systémy se zaméfuji na tfi cile. Prvni aspekt je piesny
ptedoperacni popis rozsahu. Cilem téchto klasifika¢nich systému je sjednotit popis
a standardizovat terminologii. Do této kategorie bychom mohli zatadit doporuceni
mezinarodni skupiny IDEA (International Deep Endometriosis Analysis group,
Guerriero et al., 2016), které bylo poprvé pouzito v praxi v naSich studiich a bude

detailnéji popsano v metodice vyzkumné prace.

Druhy aspekt je popis intraoperacni. Zde je snahou rozdélit onemocnéni do stadii
nebo detailnich kategorii, které koreluji s chirurgickym vykonem. Do této kategorie patii
nejstarsi pouzivany systém pivodné z roku 1979, bézn¢ zkracovany jako rASRM skoére
(revised American Society of Reproductive Medicine score, American Society for

Reproductive Medicine, 1997) a Enzian klasifikace (Keckstein et al., 2003).

Tteti aspekt je asociace nalezu s klinickym stavem, symptomy pacientky
a predikci vyvoje onemocnéni. Endometriosis Fertility Index (EFI) je zatim jedinym
systtmem v této kategorii a obsahuje korelaci reproduk¢nich rezerv u pacientky

s nalezem postizeni vejcovodil a vajecnikli (Adamson and Pasta, 2010).

1.3. Lécba

Endometri6za jakozto chronické onemocnéni vyzaduje dlouhodobou 1écbu. Vyuziva se
farmakologickd 1écba, kterd se da rozdé€lit na lécbu symptomatickou (analgetika)

a supresivni (hormondlni 1éc¢ba). Zékladnim principem hormonélni 1é¢by je snizeni
mnozstvi estrogenu a tudiz potlaceni jeho proliferacniho efektu na eutopickou
i ektopickou endometridlni tkan. Hormonalni 1écba je vétSinou zaloZena na podani
gestagenil nebo GnRH analogli. Farmakologicka 1é¢ba endometriozu nevyléci, ale
gestagen (dienogest) a GnRH analogy (goserelin, leuprorelin) maji prokédzané G¢inky na

zmensSeni velikosti lozisek endometriozy (Andres et al., 2015; Rafique and DeCherney,
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2017). GnRH analogy maji vyborny analgeticky efekt potlacenim hypotalamo -
hypofyzéarni osy, ale neni mozné je pouzivat dlouhodobé, vzhledem k riziku snizovani

kostni denzity.

Druhou 1écebnou modalitou je chirurgicka lécba. Kompletni resekce lozisek
endometriozy je v tuto chvili jedind kurativni 1é¢ba. Odstranéni lozisek DE je technicky
naro¢né s rizikem chirurgickych komplikaci, v¢etné snizeni uz tak kompromitované
plodnosti u pacientky. Operace je proto vhodné provadét pouze v centrech
specializujicich se na 1é¢bu DE. Vzhledem k nutnosti multidisciplinarniho pfistupu musi
byt k dispozici zkuseny urolog a kolorektalni chirurg, ktefi jsou zvani individalné
k operacim podle ptedpokladaného nalezu. Pfedoperacni stanoveni rozsahu onemocnéni
je zésadni nejen k pldnovéani opera¢niho tymu, ale i kurceni optimdlniho rozsahu
resekce. I kdyz 1éze DE prorustaji z povrchu dutych orgédnt dovnitt, neni vzhled lozisek
pfi laparoskopii (tedy “pohled zvenku”) vZdy reprezentativni. Toto je predevs§im dulezité
u DE na stfeve, kdy se mensi loziska odstrani snesenim (tzv. shaving), zatimco vétsi
loziska (velikost do 3 cm) je vhodné odstranit diskoidni resekci a pfi pokrocilém
postizeni (velikost > 3 cm nebo hloubka > 7 mm) je nutnd segmentalni resekce stfeva

(Fernandes et al., 2019).
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2. CILE DIZERTACNI PRACE

Vlastni prace byla zamétena na tii cile: (1) zlepSeni povédomi odborné vetejnosti
o diagnostice endometridzy, (2) kriticky pohled na nesourodost soucasnych
klasifika¢nich systéml s doporucenim vhodného systému pro stanoveni rozsahu
endometridézy, (3) srovndni piesnosti dvou b&zné uzivanych zobrazovacich metod ve
stanoveni rozsahu endometridzy, pokud bude vyuzita jednotna terminologie IDEA, a

to nejen béhem zobrazovacich vySetfeni (ultrazvukové a MR vySetieni), ale také v
ramci intraoperacniho popisu (Indrielle-Kelly et al., 2020c, 2019c), (4) stanoveni
kisokpgrédisty a radiologa ve vycviku (dale non-expert) ve srovnani s expertnim

sonografistou/radiologem (déle jen expert) a chirurgickymi nalezy.

2.1. Prehledové €lanky — Diagnostika endometriozy

Ultrazvukové a MR vysetfeni maji vysokou presnost v detekci hluboké endometriozy

v rukou zkuSenych lékatrti (tab 1.). V rukou nezkuSenych sonografistii ¢i radiologl
mohou vSak zcela evidentni znamky piitomnosti endometriozy uniknout pozornosti. To

je jeden z faktorti vedouci k prodlouzeni intervalu mezi prvnimi symptomy a diagnozou,
v evropskych zemich je posana az desetileta prodleva (Hudelist et al., 2012). Formou 3-
dilného ptehledového clanku bylo poskytnuto dostatek informaci pro ¢eské gynekology
vramci diagnostiky endometridzy (Indrielle-Kelly et al., 2020b, 2019a, 2019b,
ptiloha 1-3). Tento cil vychéazel z poznatkii v literatufe a zamétoval se predevSim na

zobrazovaci metody.
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2.2. Prehledovy ¢lanek - Klasifika¢ni systémy endometriozy

I ptes pokroky v molekularni biologii, neni dostatek informaci o biologickém chovani
této nemoci, coz znemoziuje vytvoreni jednotného stagingového systému. Kromé
velkého mnozstvi klasifikacnich systému je zde i velkd diskrepance mezi protokoly
pouzivanymi v zobrazovacich metodach zaméfenymi na popis, a protokoly
chirurgickymi zaméfenymi na stratifikaci obtiznosti chirurgického vykonu a predikci
lécebného vysledku. Sonografisté a radiologové jsou vétSinou neznali chirurgickych
klasifikaci a naopak. To pfispiva k nejednotnému popisu rozsahu onemocnéni a obtizné
reprodukovatelnosti publikovaného vyzkumu. V této piehledové praci (narativni
review) jsme se soustiedili na uceleny piehled klasifikaci v obou oblastech pro

jednodussi mezioborovou orientaci v problematice (odeslano k publikaci, viz ptiloha 4).

2.3.  Vlastni vyzkumna prace

2.3.1. Prospektivni diagnosticka studie
Presnd predoperacni diagnostika a stanoveni rozsahu onemocnéni jsou klicové,
vzhledem k Castému vyskytu 1ézi na stfevé nebo mocovém meéchyii, kdy je potfeba
operaéni vykon planovat s mezioborovou spolupraci. Hlavnim cilem nasi prospektivni
diagnostické studie bylo stanovit diagnostickou piesnost ultrazvukového a MR vySetieni
v mapovani hluboké panevni endometridozy (staging onemocnéni) u pacientek
odeslanych do centra pro 1é¢bu endometriozy (Indrielle-Kelly et al., 2020b, 2019b; viz
piiloha 5, 6). Vyzkumnym piinosem ve srovnani s dosud publikovanymi diagnostickymi
studiemi bylo vyuziti nové publikované jednotné terminologie IDEA v popisu

zobrazovacich vysetieni (ultrazvukového a MR vySetfeni) a intraoperacniho nalezu.
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2.3.2. Posouzeni kiivky uceni (learning curve)

Proces uceni hraje dilezitou roli ve standardizaci tréninku, v naSem piipad¢ stanovenim
minimalniho poctu vysSetfeni k dosazeni konstantni piesnosti v detekci panevni DE
(platé kiivka). Na zakladé podobnych studii se pak sestavuji pozadavky v tréninku
(curricula) v gynekologii s piedepsanym poctem ptipadi (tzv. logbookem) a rozsahem
znalosti. Druhym vystupem nasi vyzkumné prace bylo porovnani kiivky uceni (learning
curve) v ultrazvuku a MR vySetfeni mezi sonografistou a radiologem ve vycviku
(Indrielle-Kelly et al., 2020a; viz ptiloha 7). Hlavnim cilem bylo oziejmit vyukovy
proces Vv zobrazovacich metodach, pfedevSim pocet piipadi  potfebnych
k demonstrovani pozitivni kiivky uceni (viz metodologie)—a definovat mnozstvi
vySetfenych pacientek nutnych k dosazeni kompetence srovnatelné s expertem (platd

ktivka).
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3. HYPOTEZA DIZERTACNI PRACE

Pii planovani vyzkumné prace jsme vychéazeli z hypotézy, Zze ultrazvukové a MR
vySetieni budou mit velice podobnou piesnost, coz se opiralo o pfedchozi vyzkum
v jednotlivych zobrazovacich metodach, vzacné vSak byly ultrazvuk a MR pouzity na
stejné kohorté pacientek. Navic poprvé v historii bylo planovdno vyuziti jednotného
zobrazovaciho protokolu zaloZzeného na mezindrodné platné terminologii IDEA pro
popis hluboké endometridzy (Guerriero et al., 2016). IDEA terminologie se vyuzivala
nejen béhem ultrazvukového vySetteni, pro coz byla origindlné vytvofena, ale také pro

popis MR a chirurgického nalezu.

V druhé casti vyzkumné prace (kiivka uceni) jsme ptedpokladali, ze vyuka
radiologa ve specializa¢ni pfipravé bude rychlejsi, vzhledem k cileni jeho z&jmu
a tréninku na zobrazovaci metody a jednoduché aplikovatelnosti znalosti anatomie na
vysledky z vySetfeni MR. U sonografisty (I€kaf v atestani ptipravé z gynekologie
a porodnictvi) jsme ocekavali, ze se bude stanoveni rozsahu DE v panvi ucit déle,
vzhledem k SirSimu spektru klinickych povinnosti, kde je pouze Cast specializacniho

vycviku cilena na znalost gynekologického ultrazvukového vySetieni.
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4. METODIKA DIZERTACNI PRACE

4.1. Prehledovy ¢lanek — diagnostika endometriozy (3 dily)

Ptehledovy trojdilny ¢lanek o diagnostice endometridzy byl psan jako edukacni material
se zaméfenim na obvodni 1 nemocni¢ni gynekology. Metodika sbéru dat se opirala
oreview publikované literatury s pouzitim PubMed databaze, publikaci v CeStiné
a angli¢tin€ a doporuceni odbornych spolecnosti (pfedevsim the International Society

of Ultrasound in Obstetrics and Gynecology, ISUOG).

4.2. Prehledovy ¢lanek — Kklasifikacni systémy endometriozy

Tento c¢lanek byl koncipovan jako review vychazejici ze systematického vyhledani
relevantnich publikaci v databazi PubMed. Byla pouzita nasledujici klicova slova:
guidelines, classification, mapping, endometriosis, ultrasound, magnetic resonance
imaging, surgery. Hledali jsme publikace v angli¢tin¢, publikované od roku 1979 do
dneSka. Rok 1979 byl zvolen jako pocatek novodobych klasifikaci, kdy byla
publikovana nejstarsi dosud pouzivana klasifikace rASRM, aktualizované v roce 1997
(American Society for Reproductive Medicine, 1997). Vzhledem k tomu, Ze jsme chtéli
zahrnout klasifikace v obou zobrazovacich metodach a chirurgii, zvolili jsme zpracovani
dat jako narativni review. Z relevantnich publikaci jsme vybrali pouze hlavni
klasifika¢ni systémy pouzivané v klinické praxi. Vybér téchto klasifikaci vychazel

z interdisciplinarniho rozhodnuti vSech autort.

4.3. Prospektivni diagnosticka studie

Vyzkum byl planovan jako prospektivni kohortova studie (prospective observational

cohort study) s cilem stanovit pfesnost zobrazovacich metod u populace pacientek
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s vysokym podezienim na DE. Studie byla schvalena etickou komisi VSeobecné fakultni

nemocnice v Praze dne 15. 9. 2016 pod identifikacnim ¢islem 1249/16 S-1V.

Do studie byly zatazeny vSechny pacientky v reprodukénim véku (18-55 let),
u kterych byla planovana chirurgicka 1écba panevni DE ve vyzkumném centru. U vSech
zatazenych pacientek byl predoperacné stanoven rozsah onemocnéni kombinovanym
transvaginalnim a transabdomindlnim ultrazvukovym a MR vySetienim (index testy,
obr 1.) podle predem definovaného studijniho protokolu. Vysetteni provadéli expertni
sonografisté a radiologové, kteti se studie ucastnili a meli vice jak 10 let zkuSenosti
s popisem panevni DE. Operacni vykon m¢l byt proveden do 4 mésici od popisu
zobrazovacich metod. Intraopera¢ni nalez byl hodnocen chirurgem s vyuZzitim
identického studijniho protokolu a IDEA terminologie, coZ spolu s histopatologickym
nalezem slouzilo jako referen¢ni standard. Histopatologie vSak nebyla k dispozici ze
vSech moznych lokalit u vSech pacientek, naptiklad u vizualné normélniho nalezu béhem
laparoskopie nebo pouze u nalezu panevnich srtsti na podkladé ptedchozich operaci.
Ze studie byly pacientky vyloucené pii podezieni na maligni onemocnéni nebo pfi jeho
histologickém potvrzeni, pifi odmitnuti jednoho z diagnostickych testli ¢i operace anebo

pfi prekroceni Casového limitu 4 mésici mezi zobrazenim a operaci.

Ultrazvukové a MR vySetfeni, podobné jako intraoperac¢ni ndlez byl popsan
s vyuzitim protokolu a terminologie mezindrodni skupiny IDEA. Toto doporuceni bylo
publikovano v roce 2016 a obsahuje systematicky popis a terminologii pro popis panevni
hluboké endometriozy. Plvodné bylo IDEA doporu€eni urceno pro ultrazvukové
vySetfeni hluboké endometriézy. V ramci studie byl modifikovan plivodni IDEA
protokol pro ucely MR a chirurgického popisu, a to s modifikaci tzv. soft markera (napf.
negativni/pozitivni klouzavy znak [,sliding sign‘]), které jsou aplikovatelné pouze pii

vySetfeni ultrazvukem. Nepiimé znamky adhezivnich procesti v panvi posuzované na
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zéklad¢ chybéni klouzavého znaku (,negative sliding sign‘) v ultrazvukovém vysetfent,
byly v MR vySetfeni nahrazeny zndmkami panevnich sristii, na které bylo mozné
usuzovat ze zmeénéné panevni anatomie. U popisu chirurgického nalezu se chirurgové
soustiedili na vizualni potvrzeni adhezi, které nahradilo ,sliding sign‘ v protokolu.
Stanoveni rozsahu panevni DE zahrnovalo popis DE v pfednim (vezikouterinnim)
a zadnim kompartmentu (Douglasiiv prostor) (tab. 4). Podle IDEA doporuceni byla
popsana loziska hluboké endometriozy na mocovém méchyii a ureterech,
sakrouterinnich vazech, rektu a rektosigmoideu, rektovaginalnim septu a v pochvé

(obr. 2). Pro uplnost se vramci protokolu stanovila piitomnost adenomyodzy, i kdyz

referen¢ni standard chybél u vétSiny pacientek, nebot’ nemély hyterektomii, a piitomnost

endometroidnich cyst.

Lokalizace

Definice IDEA

Rektovaginalni septum

Rektovaginalni prostor pod Grovni exocervixu.

Dolni (retroperitonealni)
rektum

Usek stfeva pod Grovni sakrouterinnich vazu.

Horni (intraperitonedalni)
rektum

Usek stfeva nad urovni sakrouterinnich vazil upinajicich se na délozni
hrdlo.

Rektosigmoideum Usek stfeva mezi irovni Gponu sakrouterinnich vazli na délohy a tirovni
délozniho fundu.
Sigmoideum Usek stfeva nad urovni délozniho fundu.

Posevni sténa (zadni
klenba)

Rektovaginalni prostor mezi dolni hranici peritonea v Douglasové
prostoru a urovni exocervixu.

Sakrouterinni vazy

Hyperechogenni tkan vychazejici z posterolateralni ¢asti cervixu
a zadni poSevni klenby, upinajici se na lateraln¢ na rektum a sacrum.

Mocovy mechyt

Mocovy méchyi ma 4 ¢asti:

1. Trigonum - hladka trojuhelnikova oblast mezi tistim obou
mocovodu a uretry.

2. Baze - ¢ast méchyie naléhajici na klenbu poSevni a cervix.

3. Vertex - intraabdominalni ¢ast méchyie nad bazi.

4. Retroperitonealni ¢ast méchyie -extraabdominalni tisek mezi
vertexem a trigonem.

Tabulka 4. Anatomické definice podle doporuceni IDEA (International Deep Endometriosis

Analysis group)

IDEA, International Deep Endometriosis Analysis group
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Obrazek 2. Anatomické lokalizace hluboké endometriozy podle mezindarodniho doporuceni

IDEA (International Deep Endometriosis Analysis group)

Schéma koronarniho Fezu panvi (a), sagitalniho tezu se zobrazenim anatomickych struktur mocového

meéchyre a rekta (b) a sagitalniho Fezu panvi se zobrazenim zadni stény pochvy a rektovaginalniho septa (c).

A — abdominalni usek mocového méchyre (vertex), B — baze mocoveho méchyre, DR — dolni rektum, HR
— horni rektum, P — pochva, PK — predni kompartment, PP — postranni parametria, R — retroperitonealni
¢dst mocoveho méchyre, RS — rektosigmoideum, RVS — rektovagindlni septum, S — sigmoideum, SUV —

sakrouterinni vazy, T — trigonum mocového mechyre, U — ureter;, ZK — zadni kompartment.

Statistickad analyza

Pro ultrazvukové a MR vySetfeni byla vypoctena celkova diagnostickd piesnost,
senzitivita, specificita, pozitivni (PPV) a negativni prediktivni hodnoty (NPV) ve
stanoveni pfitomnosti DE ve vSech vySetfovanych oblastech. Stupeni shody (agreement)
mezi zobrazovacimi metodami a chirurgi byl posouzen pouzitim Cohenovy hodnoty
Kappa (k) a vysledky byly vyhodnoceny podle Altmana (Altman, 1999): k < 0,20 velmi
nizka shoda (,,poor agreement®); « = 0,21-0,40 nizkd shoda (,fair agreement®);
K =0,41-0,60 stredni shoda (,,moderate agreement”); k = 0,61-0,80 vysokd shoda
(,,good agreement™); k = 0,81-1,00 velmi vysoka shoda (,,very good agreement®).
Diagnosticka piesnost ultrazvukového a MR vysetieni v jednotlivych lokalizacich byla
statisticky porovndna pouzitim McNemarova testu s hodnotou p<0,05 jako ukazatelem

statistické signifikance.
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4.4. Posouzeni kiivky uceni (learning curve)

Tato studie probihala jako soucést vySe popsané diagnostické studie. VSem pacientkdm
(vstupni kritéria popsana vyse) byla nabidnuta 2 ultrazvukové a jedno MR vySetteni.
Ultrazvukova vysetieni byla provedena nezéavisle po sobé€ expertnim sonografistou (dale
jen expert) a sonografistou ve vycviku (dadle jen non-expert). MR vySetfeni byla
nezavisle popsana expertnim radiologem (déle jen expert) a radiologem ve vycviku (dale
jen non-expert). Pro popis rozsahu onemocnéni vradmci zobrazeni a popisu
chirurgického nélezu byl vyuzivan protokol IDEA. Kromé¢ zékladnich oblasti vyskytu
DE (stfevo a rektovagindlni septum, pochva, mocovy méchyrt a uretery, sakrouterinni
vazy) lékafi popsali také znamky adenomydzy, endometroidnich cyst a panevnich sristl
(frozen pelvis). Po kompletaci celého souboru byly pacientky rozdéleny do 3 skupin
(blokit) podle ¢asového potadi jejich zafazeni do studie a kiivka uceni byla stanovena
jako trend vyvoje diagnostické piesnosti mezi jednotlivymi casovymi bloky.
V ojedinélych piipadech, kdy v jednotlivém casovém bloku chybély léze v urcité
lokalizaci, se pacientky rozd¢lily do 2 bloki. Ktivka byla popsana jako pozitivni, kdyz
se presnost mezi jednotlivymi bloky zlepSovala, jako negativni, kdyz se pfesnost mezi
bloky zhorSovala, jako plato, kdyz se presnost neménila a jako neurcita, kdyz zlepSeni

stagnovalo nebo bylo nekonzistentni mezi bloky.

Statistickad analyza

Diagnosticka presnost mezi expertem a non-expertem pii ultrazvukovém a MR vySetfeni
a chirurgickym nalezem byla vyjadiena stupném shody s pouzitim Cohenovy hodnoty
Kappa (k). Stupen shody (agreement) byl vyhodnocen podle Altmana (Altman, 1999)

viz vyse.
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5. VYSLEDKY DIZERTACNI PRACE

5.1. Piehledovy ¢lanek — diagnostika endometriézy (3 dily)

V prvnim dile jsme se zaméfili na sezndmeni ctendili obecné s diagnostickymi
moznostmi v oblasti panevni endometridzy. V druhém dile jsme se zaméfili na formy
tohoto onemocnéni, které je mozné diagnostikovat jiz pii bézném ultrazvuku v ordinaci
registrujictho gynekologa, a to stanoveni adenomyoézy, ptitomnosti endometroidnich
cyst a nepfimé znamky pénevnich adhezi na zakladé negativniho klouzavého znaku.
V poslednim dile jsme nabidli detailnéj$i informace o detekci hluboké endometriozy,
ktera je sice rezervovana pro centra specializujici se na léCbu endometriozy, ale
teoretické znalosti v této oblasti jsou uzite¢né pro Sirokou gynekologickou spolecnost
amuzou prispét ke zkrdceni intervalu mezi prvnimi symptomy a diagndzou

endometridzy a casném zahajeni adekvatni 1éCby.

5.2. Prehledovy ¢lanek — klasifika¢ni systémy endometridzy

Celkem jsme identifikovali 1179 ¢lankt, ze kterych jsme jako relevantni vybrali 11,

které jsme zpracovali podle podkategorii ultrazvukové vysetfeni, MR, chirurgie.
V nasem ptehledu jsme poukdzali na diskrepanci v hlavnich systémech a nedostatek
informaci o biologii a progndéze onemocnéni. V ramci ultrazvukového vySetfeni se
v dnesni dobé pouzivaji dva systémy —(1) IDEA doporuceni s diirazem na jednotnou
terminologii panevnich 1ézi (Guerriero et al., 2016) a (2) Ultrasound-based
Endometriosis Staging System (UBESS) kombinujici stratifikaci technické naro¢nosti
operace a rozsahu endometriézy (Menakaya et al., 2016). V MR vysetifeni se v literature
klade daraz na technicky protokol (nastaveni, pfiprava pacientky atd) a hlavnim
dokumentem je Evropsky protokol od European Society of Urogenital Radiology

(ESUR, Bazot et al., 2016). Chirurgov¢ se tidi tremi klasifikacemi, jiz zminénou rASRM
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klasifikaci, klasifikaci ENZIAN (Keckstein et al., 2003) a hodnocenim EFI
(Endometriosis Fertility Index)(Adamson and Pasta, 2010) a Casto kombinuji vS§echny
tfi systémy, jak bylo doporuceno na mezinarodni konferenci World Endometriosis

Society (Johnson et al., 2017).
5.3.  Prospektivni diagnosticka studie

Od zaiti 2016 do tinora 2018 bylo celkem osloveno 111 pacientek v ramci ndboru do
studie. Sedesat pacientek odmitlo ucast, vétsinou kvili obavam z vice zobrazovacich
vySetfeni anebo problémy s cestovanim na opakovand vySetfeni. Padesat jedna zen
souhlasilo s ucasti ve studii a podstoupily ob¢ zobrazovaci vySetfeni. Dvé pacientky
odlozily operaci z reproduk¢nich divodl, a proto byly ze studie vylouceny kviili
chyb¢jicimu referenénimu standardu. Zavérecna analyza vychazela z dat 49 pacientek

(obr. 3). VSechny ucastnice studie mély podobné etnické a socioekonomické zazemi.
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Obrazek 3. Nabor pacientek

DE, deep endometriosis; N, pocet pacientek; MR, magnetickd rezonance; UZ, ultrazvuk.

Primérny interval mezi prvnim zobrazovacim vySetieni a operaci byl 41 dni (3 - 118
dni). Pfitomnost DE byla vizudln¢ a histologicky potvrzena v 96 % ptipadi (47/49).
Zbyvajici 2 pacientky bez potvrzené¢ DE meély pouze panevni sriisty bez vizualniho

a histopatologického potvrzeni hluboké endometridozy. U Zzadné pacientky nebylo
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zaznamenano podezieni na malignitu a maligni onemocnéni ani nebylo histopatologicky
zachyceno. VSechny vykony byly planované laparoskopicky, ale ve 2 ptipadech (4 %)
bylo nutno konvertovat laparoskopii na laparotomii kvili obtizné vizualizaci.
Prevalence DE 1ézi podle lokalizace v panvi byla nasledujici, sakrouterinni vazy 69
% (34/49), rektosigmoideum 35 % (17/49), pochva 22 % (11/49), horni rektum 20

% (10/49), mocovy mechyt 18 % (9/49), rektovaginalni septum 12 % (6/49).

Vysledky diagnostické piesnosti obou zobrazovacich metod jsou uvedeny
v tabulce 5. Obé metody (ultrazvukové vs. MR vySetfeni) mely velmi dobrou senzitivitu
a specificitu pii detekci DE v mocovém méchyii (senzitivita 89 % vs 100 %, specificita
100 % vs 95 %), obé metody dosahly shodn¢ 100% senzitivity a specificity v zobrazeni
dilatace mo¢ovodu a DE horniho rekta. Senzitivita a specificita ultrazvukového a MR
vySetfeni v zobrazeni DE rektosigmoidea byla shodné 94 % a 84 %. U sakrouterinnich
vazil (SUV), pochvy (P) a rektovaginalniho septa (RVS) m¢lo ultrazvukové vySetieni
vy$si specificitu nez MR (SUV: 67 % vs 60 %; P: 100 % vs 95 %; RVS: 100 % vs 93 % ),
ale nizsi senzitivitu (SUV: 74 % vs 94 %; P: 55 % vs 73 %, RVS: 67 % vs 83 %).
Ultrazvukové a MR vySetfeni vykazovaly podobnou senzitivitu 78 % a 91 %
a specificitu 97 % a 91 % v celkovém hodnoceni panevni DE, coz vedlo k celkové

ptesnosti 92 % u ultrazvuku a 91 % u MR.
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Tabulka S. Vysledky diagnostické studie

CD, cavum Douglasi; CI, confidence interval; DE, deep endometriosis; LR, likelihood ratio; MR,

,

magnetic; NPV, negativni prediktivni hodnota; p hodnota, ukazatel statistické signifikance; PPV, pozitivni

prediktivni hodnota; TVS, transvaginalni ultrazvuk; SUV, sakrouterinni vazy.

i presnost TVS a MR, p hodnota <0,05 brana jako statisticky signifikantni.

,

,

avajic

*McNemaruv test porovn
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Diagnosticka piesnost ultrazvuku a MR se statisticky signifikantné neliSila pfi
hodnoceni vétSiny oblasti panve s vyjimkou sakrouterinnich vazi, kde mélo MR
vysetieni vyssi detekci DE (p = 0,039) a to zvlasté na pravé strané (p = 0,001). Pii pouziti
Cohenovy k hodnoty jsme nasli dobrou shodu mezi ultrazvukovym vySetfenim a operaci
(x = 0,727, p < 0,001) a MR vysetfenim a operaci (x = 0,755; p < 0,001)

v celkové detekci DE v panvi.
5.4. Posouzeni kiivky uceni

Ctyficet devét pacientek bylo zafazeno do ptedchozi studie, ale pouze 35 znich
souhlasilo s druhym ultrazvukovym vySetfenim. Po ukonceni nédboru byly tyto pacientky
rozdeleny do 3 blokli o 12, 12 a 11 pacientkach. Kazdy blok odpovidal pfiblizné 4 aZ 6

meésicum naboru do studie.

5.4.1. Ultrazvukové a MR vysetieni (non-expert vs expert)

Non-expertni sonografista v porovnani s expertem mél na konci tetiho bloku statisticky
signifikantni pozitivni kiivku u¢eni ve stanoveni panevnich srastt (x = 0,93; p<0,01),

v celkovém posouzeni stievni DE (x = 1,00; p=0,01) a DE mo¢ového méchyte (x = 1,00;
p=0,01) a pozitivni kiivku, ne vSak statisticky signifikantni, v posouzeni adenomyozy
(x=1,00; p=0,09). Neurcita kiivka uceni na konci tfetiho bloku byla zaznamenana pfi
detekci DE sakrouterinnich vazi (x = 0,39; p=0,04) a endometroidnich cyst (k = 0,76;
p<0,01). Celkova detekce panevni endometriézy dosahla dobré shody (good agreement;

k= 0,74; p=0,01) na konci tfetiho bloku (tab. 6, graf 1).

Non-expertni radiolog v porovnani s expertem mél na konci tfettho bloku
pozitivni kiivku uceni pouze v detekci adenomyoézy (k= 0,42; p=0,09) a DE mocového
méchyie (kx = 1,00; p=0,01). Neurcita kfivka uceni na konci tfetiho bloku byla

zaznamenana v detekci stievnich 1ézi (x = 0,62; p=0,03), endometroidnich cyst (k = 0,68;
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p<0,01), sakrouterinnich vazl (x = -0,02; p=0,09) a panevnich srtstl (frozen pelvis,

kK = 0,84; p<0,01). Celkova detekce panevni endometridézy na konci tfetiho bloku méla

také stagnujici trend a jeji kiivka byla popsana jako neurcita (kx = 0,59; p<0,01)(tab. 6,

graf'1).

Kiivka uceni ve 3 blocich

Shoda mezi non-experty a experty dle hodnoty kappa

Lokalizace Pocet UZ (non-expert) MR (non-expert)
endometriozy pacientek

Blok 1 Blok 2 Blok 3 Blok 1 Blok 2 Blok 3
Panevni sristy 29 0,800 0,941 0,933 0,721 0,609 0,836
Sakrouterinni 25 0,357 0,571 0,394 0,903 0,583 0,023(SN)
vazy
Sttevo  (rectum, | 19 0,330(SN) | 0,657 1,000 0,657 0,667(SN) | 0,621
rektosigmoideum)
Endometroidni 18 0,697 0,467 0,76 0,817 1,000 0,681
cysty
Adenomydza 9 0,571(SN) | 0,800(SN) | 1,000(SN) | 0 (SN) 0,400(SN) | 0,421(SN)
Pochva 10 Nepocitano*
Rektovaginalni 4 Nepocitano*
septum
Panevni 0,583 0,708 0,735 0,784 0,627 0,592
endometridza
(celkovd)
Ki¥ivka uéeni ve 2 blocich Blok 1 | Blok 2 Blok 1 | Blok2
Lokalizace Pocet UZ (non-expert) MR (non-expert)
endometriézy pacientek
Mocovy méchyi | 8 1,000 | 1,000 0,824 | 1,000

Tabulka 6. Shoda mezi non-expertnim a expertnim sonografistou / radiologem v hodnocent

pritomnosti endometriozy v jednotlivych lokalizacich

MR, magneticka rezonance; SN, statisticky nesignifikantni shoda (p>0,05); UZ, ultrazvuk.

*Hodnoty kappa pro endometriozu pochvy nebyly pocitany, nebot Zadna z 10 lézi nebyla identifikovana

studenty. Hodnoty kappa pro loZiska v rektovaginalnim septu nebyly pocitany, vzhledem k nizké prevalenci

(2 léze v 1. bloku, 1 léze ve 2. a 3. bloku).
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Graf 1. K7ivky uceni

(A-d) hodnoceni celkové presnosti detekce hluboké endometriozy v panvi (vSechny lokalizace
dohromady); (e-f) pozitivni krivky uceni v jednotlivych lokalizacich panevni endometriozy a adenomyozy;,
(g-h) neurcité krivky uceni v jednotlivych lokalizacich panevni endometriozy.

MR, magneticka resonance; R, rektum; RS, rektosigmoideum,; SU vazy, sakrouterinni vazy, UZ, ultrazvuk.

Frozen pelvis — rozsahlé panevni sristy zpiusobujici obliteraci predniho a zadniho kompartmentu.
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5.4.2. Ultrazvukové a MR vysetieni (non-expert vs operacni nalez)

Sonografista non-expert mél pozitivni kiivku uceni v detekci panevnich sristt (k = 0,80

v poslednim bloku, p<0,01) a endometroidnich cyst (x =

0,78 v poslednim bloku,

p<0,01). Oba non-experti méli pozitivni kiivku a vysoce dobrou shodu (very good

agreement) s chirurgickym ndlezem v detekci DE mocového méchyie (x = 1,00

v poslednim bloku, p<0,01). V ostatnich oblastech mé¢li oba non-experti kiivku u¢eni

neurcitou. Je zfejmé, Ze shoda non-expertli s experty (tab. 6) byla celkové lepsi nez

shoda s laparoskopii (tab. 7).

Hodnoty Kappa
Shoda non-expertniho sonografisty/radiologa vs operac¢ni nalez

Lokalizace Pocet UZ (non-expert) MR (non-expert)
endometriézy pacientek

Blok 1 Blok 2 Blok 3 Blok 1 Blok 2 Blok 3
Panevni sriisty 29 0,351 0,713 0,800 0,044 0,027 0,267
Sakrouterinni 25 0,231 0,100 0,191(SN) | 0,474 0,489 0,083(SN)
vazy
Stfevo  (rectum, | 19 0,333(SN) | 0,657 0,560 0,471(SN) | 0,833(SN) | 0,298(SN)
rektosigmoideum)
Endometroidni 18 0,697 0,647 0,783 0,814 0,625 0,681
cysty
Adenomyoza 9 Nepocitdno*
Pochva 10 Nepocitdno *
Rektovaginalni Nepocitano*
septum
Péanevni 0,397 0,542 0,483 0,479 0,592 0,474
endometrioza
(celkova)
Kiivka ufeni ve 2 blocich Blok 1 | Blok 2 Blok 1 | Blok 2
Lokalizace Pocet UZ (non-expert) MR (non-expert)
endometriézy pacientek
Mocovy méchyi | 8 0,667 | 1,000 0,667 [ 1,000

Tabulka 7. Shoda mezi non-expertnim sonografistou / radiologem a operacnim nalezem

v hodnoceni pritomnosti endometriozy v jednotlivych lokalizacich

MR, magneticka rezonance; SN, statisticky nesignifikantni (p>0,05); UZ, ultrazvuk. *Hodnoty kappa pro

adenomyozu nebyly pocitany, nebot pouze 1 pacientka podstoupila hysterektomii. Hodnoty kappa pro

endometriozu pochvy nebyly pocitiny, nebot zadna z 10 lézi nebyla identifikovana studenty. Hodnoty

kappa pro loZiska v rektovaginalnim septu nebyly pocitiny, vzhledem k nizké prevalenci onemocneni

(2 léze v 1. bloku, 1 léze ve 2. a 3. bloku).
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6. PREDPOKLADANE VYUZITI A PRINOS VYSLEDKU DIZERTACNI PRACE
6.1. Piehledovy ¢lanek — diagnostika endometriozy

Podrobny popis diagnostiky tohoto onemocnéni nebyl v eské literatuie dosud dostupny
a tfidilny prehlednovy ¢lanek bude slouzit registrujicim (soukromym) 1 nemocni¢nim
gynekologiim. Skala znalosti a dovednosti se mezi 1ékafi 1isi, a pokud chceme zlepsit
diagnostiku endometridozy a zkratit prodlevy v diagndze, je tieba edukovat celou
odbornou gynekologickou spole¢nost. Zaroveni ucelené informace o vSech typech
endometridzy (povrchova, hlubokéd endometri6za, endometroidni cysty a adenomydza)
poslouzi koleglim hledajicim informace o endometridze, naptiklad pti pfipravé na

atestaci.
6.2. Prehledovy ¢lanek — klasifika¢ni systémy endometriozy

Tato review je prvnim ¢lankem nabizejici informace o klasifikacich endometridzy na
mezioborové urovni a poslouzi sonografistiim, radiologim a chirurgim k pochopeni
klasifikaci sdruzenych specializaci. Zakladnim rozdilem mezi systémy vyuzivanymi
v zobrazovacich metodach a v chirurgii je odlisny cil, ke kterému slouzi popis 1ézi.
Zobrazovaci metody se soustfedi na popis rozsahu, chirurgické systémy se soustfedi na
stratifikaci technické obtiznosti. Hlavnim problémem pfi pouzivani rozdilnych
klasifikaci je nepfesnd komunikace na multidisciplindrni Grovni a nase review muze
poslouzit jako zékladni shrnuti informaci nutné pro vytvofenim jednotlivé mezioborové

terminologie v popisu endometridzy.
6.3.  Prospektivni diagnosticka studie

Hlavnim pfinosem prvni vyzkumné studie bylo doloZzeni shodné ptesnosti
ultrazvukového a MR vySetfeni ve stanoveni hluboké endometridzy, jejiz rozsah byl

popsan dle mezinarodné platného doporuceni IDEA. Diky standardizovanému popisu
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bylo mozné srovnani téchto dvou hlavnich zobrazovacich metod ve stagingu panevni
endometriézy. Kromé¢ pouziti predem definovaného protokolu a standardizované
terminologie, patfi mezi silné stranky této studie prospektivni design a jednotna kohorta

pacientek pro ob¢ zobrazovaci techniky.

Tato prace zcela jedine¢na svoji aktualnosti, doporuc¢eni IDEA bylo publikovano
ve stejném roce jako zahajeni vyzkumu po odbdrzeni schvaleni etickou komisi. Poprvé
byla pouzita jednotna terminologie a protokol mezindrodni skupiny IDEA v praxi,
véetné rozsiteni jeho pouziti na MR a popis chirurgického nalezu. Tento aspekt je velice
vyznamny, nebot’ se jedna o jediny mezinarodni protokol, ktery byl sestaven pro pouziti
ve vyzkumu a v praxi k zajisténi jednotného popisu 1ézi. NaSe prace bude tudiz do
budoucna prvni studie z mnoha, které testovaly IDEA protokol a jako takova bude hrat

dilezitou roli v budoucich systematickych review a metaanalyzach.

Vyuzitim a vyzkouSenim doporuceni IDEA v praxi jsme odhalili drobné
nedostatky v terminologii, které sice neznemoziuji jeho pouziti, ale je vhodné je brat
v potaz, ptredev§im pii aplikaci na popis MR vySetfeni nebo chirurgického nalezu.
Jednim z takovychto nedostatkl byla naptiklad definice sigmoidea, které je podle IDEA
doporuceni definovano jako ,,usek tlustého stieva nad urovni délozniho fundu®, coz se
1181 od klasické anatomické definice ,,useku stfeva na tirovni S3 nalevo od stfedni Cary,
kde se staci aboralnim smérem a pokracuje jako rektum “(Gray et al., 2005). Dalsi
nedostatek protokolu IDEA je stanoveni roviny vedené v Grovni zevni branky jakoZzto
hranice mezi postizenim pochvy a rektovaginalniho septa. Toto formalni rozliSeni obou
1ézi muze byt obtizné. Definice poSevnich 1ézi (respektive postizeni zadni poSevni
klenby) je v IDEA doporuceni definovano jako rektovaginalni prostor mezi dolni hranici
peritonea v Douglasové prostoru a trovni zevni branky (Guerriero et al., 2016).

Rektovagindlni septum je pak definovano jako rektovaginalni prostor pod urovni
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distalniho polu exocervixu. Kromé anatomickych zmén (naptiklad sestup délohy), kdy

se pozice exocervixu muze zmenit, muze k nedorozumeéni prispét prorustani léze ze
zadni klenby posevni do rekta a kaudalné do rektovaginalniho septa, kde neni mozné
jasné¢ urcit, do které anatomické oblasti 1éze patii. Obdobny problém nastava pii nalezu
loziska zabirajiciho stfevni klicky, sakrouterinni vazy a rektovaginalni prostor, kde

piesny popis 1éze nebo jejiho pivodu neni mozny.

Dalsi dulezity aspekt, respektive silnd stranka naSi diagnostické studie je
porovnani dvou hlavnich zobrazovacich metod ve stagingu panevni endometriozy. NaSe
data ukazala, ze vybér zobrazovaci metody pro mapovani panevni endometridzy by
nemél byt vdzany na pifesnost (accuracy) dané¢ metody, nebot ultrazvukové i MR
vySetfeni maji srovnatelnou detekci panevni DE. Ultrazvukové vySetfeni mélo obecné
vy$si specificitu a niz8i senzitivitu v porovnani s vysetfenim MR, coz v klinické praxi
znamena, ze negativni nalez béhem ultrazvukového vySetfeni nevylucuje hlubokou
endometriozu. To také vysvétluje, pro¢ nekteré spolecnosti doporucuji ultrazvukové
vySetfeni jako metodu prvni volby a MR vySetfeni az jako metodu druhé volby pii
nejasnych nebo negativnich vysledcich, pfedevsim pokud trva podezieni na ptitomnost
endometriozy podle klinickych symptomt. Rozdily v detekci DE témito dvéma
metodami nebyly statisticky signifikantni s vyjimkou 1ézi sakrouterinnich vazt. Horsi
detekce postizeni téchto vazli vSak neptedstavuje klinicky problém, protoze jejich
resekce neni z chirurgického hlediska ndrocnd na rozdil od postiZzeni stfeva c¢i

uropoetického traktu.

Diagnosticka presnost obou zobrazovacich metod je natolik vysoka, Ze nejsou
nutné méné ¢i vice invazivni vySetfovaci metody. I kdyz pouziti vét§iho mnozstvi gelu
k vytvofeni akustického okna v pochvé (tzv. sonovaginografie) nebo naplnéni rekta

vodou mirn€ zvySuje detekci DE rektovaginalniho septa a rekta, jde o techniky, které
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prodluzuji ¢as vySetfeni a jsou pacientkou huie tolerovany, a rutinné se nepouzivaji
(Dessole et al., 2003; Menada et al., 2008). Rutinni rekto/kolonoskopie nebo
diagnosticka cystoskopie nepiinesou mnoho dalSich informaci pfedevSim proto, ze
endometriotické 1éze prortstaji st€énou organu zvenku smérem k lumen, vlastni sliznice
vSak ve vétsing pripadl neni postizena. Kolonoskopie vSak ma své misto pii podezieni
na pfitomnost maligniho onemocnéni (nahodny nalez perfundované 1éze intraluminalné
vrektu ¢i rektosigmoideu béhem ultrazvukového vysSetfeni bez jinych znadmek
svédcicich pro hlubokou endometriézu). Cystoskopie muze pomoci pii pldnovani

resekce DE mocového méchyte anebo k inserci stentt.

Hlavni limitaci na$i studie byla vysoce selektovana populace s vysokou
prevalenci endometriozy, proto se vysledky piesnosti zobrazeni obtizné pievadéji na
obecnou populaci vSech zen ve fertilnim véku nebo Zen s chronickou panevni bolesti.
DalSim nedostatkem této studie bylo pouziti peropera¢niho chirurgického popisu jak
referen¢niho standardu. To sice odpovida doporucenim vétSiny odbornych spolecnosti,
znamena to ale, ze histologické vysetieni vSech panevnich lokalit nebylo k dispozici ve
vSech prfipadech. Tkané, které vypadaly nepostizené nebo adheze vzniklé
pravdépodobné na podkladé predchozich operaci nebyly bioptovany z diivodu rizika
peroperacnich komplikaci u jinak zdravych struktur. Dle literatury je vizudlni potvrzeni
endometriézy v prubéhu operace limitovano erudici chirurga a je znamo, ze
laparoskopické hodnoceni endometriotickych 1ézi ma senzitivitu 94 % a specificitu jen

79 % (Wykes et al., 2004).

Nase vysledky se podobaji v mnohém jiz publikovanym datlim, které shrnuli ve
svych systematickych review Guerriero et al. (Guerriero et al., 2018, 2015). I kdyz to

nepifimo poukazuje na vysokou reprodukovatelnost vySetfeni, bylo by vhodné se
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v budoucim vyzkumu zaméfit na srovnani variability hodnoceni rozsahu postizeni

endometri6zou mezi riznymi expertnimi sonografisty a mezi expertnimi radiology.

6.4. Posouzeni kiivky uceni (learning curve)

Toto byla prvni studie posuzujici kiivku uceni stanoveni panevni endometridézy u dvou
zobrazovacich metod na stejné kohorté pacientek s pouzitim stejného zobrazovaciho
protokolu. Jedna se také o jednu z méla studii popisujicich kiivku uceni v realné klinické
praxi bez pouziti pomocnych nastrojti jako offline hodnoceni obrazki a videoklipt nebo

uceni pomoci pocitacové simulace a online materialti.

Hlavni piinos této studie je aplikace vysledki na piipravu pozadavkil pro
ultrazvukovy a radiologicky vycvik 1€katli pracujicich v centrech pro 1écbu
endometriézy. NasSe vysledky dolozily, Ze jiz po 35 pacientkdch lze zaznamenat
zlepsujici se trend v detekci panevnich adhezi, adenomyo6zy a DE mocového méchyie
a stfeva. UCebni proces sonografisty i radiologa byl pomalejsi u 1ézi sakrouterinnich
vazl, které podle vysledkli naSi prvni studie (viz vySe) piedstavuji problematickou
lokalitu 1 pro experty. Horsi kiivka uceni byla také zaznamendna u obou non-expertil
u endometroidnich cyst, coz je u sonografisty pravdépodobné ddno moznosti zameny
endometroidni cysty s funkénimi zménami ovarii (Guerriero et al., 1995). MR sice
detekuje ptritomnost rozpadovych produktl hemoglobinu v riizném stadiu s typickym
obrazem v T1 a T2 vazenych sekvenci (tzv. shading sign), 1 pies to je vSak i v MR mozné
zaménit funk¢ni hemoragické cysty s endometroidnimi, predevSim pii unilateralnim
nalezu jednoduché unilokuldrni cysty (Foti et al., 2018). Zaroven lze detekovat na MR
endometroidni mikrocysticky < lecm, které nejsou pii laparoskopii diagnostikovany, coz

mohlo pfispét k celkové neurcité kiivce uceni u radiologa.
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Dalsi limitace je popis pouze ranych stadii ucebniho procesu, vzhledem
k nizkému poctu pacientek. K dokonceni kiivky uceni je zapotiebi vice pozitivnich
piipadl, coz souhlasi s vysledky nedavné studie (Guerriero et al., 2019), ve které se
autofi sousttedili na kombinovany piistup realného uceni v praxi a offline posouzeni
obrazkli a klipl. Autofi dospéli k zavérim, ze k dosazeni dostate¢né kompetence je
tteba 17 - 44 ptipada s postizenim v individudlnich lokalizacich (17 ptipadid pro DE
mocového meéchyie, 44 ptipadi pro DE sakrouterinnich vazl). Tyto 1éze nejsou
zastoupeny u vSech Zen s endometriozou a pii prevedeni na prevalenci panevni
endometriézy v naSi kohort¢ pacientek by bylo nutné vysSetfit ptiblizné 100 — 150

subjekti k zajisténi dostatecné erudice.

Dalsi zajimavy aspekt nasi studie bylo porovnani u¢ebniho procesu mezi non-
expertnim sonografistou a non-expertnim radiologem. V dnesni dobé si mohou centra
pro 1é€bu endometridzy vybrat, kterou zobrazovaci metodu budou vyuZzivat ke stagingu
endometriézy. Narodni a mezinarodni doporuceni akceptuji oboje, 1 kdyz se stale velky
vyznam pfisuzuje laparoskopii. I pfes vSechny vyhody ultrazvukového vysetieni
(relativné nizkd cena, dostupnost, absence kontraindikaci atd.) vyuzivd mnoho, ne-li
vétSina center vySetfeni MR jako metodu prvni volby. Hlavnim diivodem je nedostatek
erudice v ultrazvukovém vysSetieni, a tudiz nedostatek expertli v této oblasti. Nase studie
vsak ukazuje, Ze nastup erudice radiologii v zobrazeni endometridézy neni rychlejsi, ba
naopak. Sonografista, ktery ptihlizel nebo osobné asistoval béhem urcitych operaci, mél
ktivku uceni pozitivni ve vice lokalitach. Toto je ptekvapivy aspekt u¢ebniho procesu,
ktery jsme neptfedpokladali pii formovani hypotézy, kdy piiméa zpétnd vazba mezi
redlnym nalezem pii chirurgii a béhem ultrazvukového vySetfeni pravdépodobné
urychlila ucebni proces. Dany rozdil v kiivkdch uceni je mozné také piipsat

individualnim rozdilim mezi dvéma I€kati ve vycviku, nebot’ se ukdzalo, ze ucebni
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proces vykazuje velkou intervariabilitu (Bazot et al., 2011). Posledni mozné zdivodnéni
rozdilu ve kiivkach uceni jsou rozdily v samotnych zobrazovacich metodach.
Ultrazvukové vysetfeni je dynamické vysSetfeni, které vyuziva tzv. soft markert
(nepfimych znakl panevnich patologii), které pozorné sonografisty navedou i na mensi
1éze nebo sristy vyvolané povrchovou ¢i hlubokou endometridézou, kterd by jinak unikla
pozornosti. Prvnim znakem je bolestivost (site-specific tenderness), ktera je zpisobena
piimym nebo prenesenym tlakem na loziska DE a sristy. Druhym znakem je pohyb
panevnich orgdnd vici sobé pii tlaku sondou (klouzavy znak [,sliding sign‘], kdy
panevni adheze zpusobi souhyb organti, které by po sob¢ za fyziologickych okolnosti

klouzaly.

Identifikace a analyza limitaci nasi studie jsou obdobn¢ dilezité jako vysledky
samotné, nebot’ poukazuji na slabiny pfi vyzkumu kiivek uceni, kterych se védci/autofti

mohou vyvarovat v budoucim vyzkumu.
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7. ZAVERY

Diagnostika panevni endometriézy zacind uz v ordinaci registrujiciho gynekologa
a kon¢i multidisciplinarnim chirurgickym tymem. V rdmci nasi védecké ¢innosti jsme
publikovali piehledové Clanky pro Sirokou odbornou vefejnost nabizejici informace
o diagnostice a klasifikacich tohoto onemocnéni. Hlavni vyzkumnéd prace prokéazala
srovnatelnou pfesnost ultrazvukového a MR vySetfeni ve stagingu hluboké
endometriézy. Poprvé v historii byl staging onemocnéni popsdn dle mezindrodniho
doporuceni IDEA a naSe poznatky a zkuSenosti jsme kriticky shrnuli v dopisu editorovi
Casopisu Mezindrodni spolec¢nosti v porodnictvi a gynekologii. V neposledni fadé jsme
hodnotili kfivku uceni sonografisty a radiologa, na které jsme ukazali, Ze pokroky jsou
evidentni uz po 35 pfipadech a radiolog se neuc¢i rychleji nez sonografista, jak jsme
puvodné ptredpokladali. Na zaklad¢ téchto vysledkti mliizeme konstatovat, Ze obavy
znizké detekce endometriozy béhem ultrazvukového vysetfeni jsou neopodstatnéné
a v piipadé standardizované vyuky sonografistil v zobrazeni endometriozy neni ditvod

vyuzivat prednostné¢ MR v zobrazeni hluboké endometriozy.
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Diagnostika endometriozy
1. Cast — Prehled diagnostickych metod

Diagnosis of endometriosis

1st part — Overview of diagnostic approaches

Indrielle-Kelly T. "2 Friihauf F. ', Burgetova A.

' FantaM. ' FischerovaD.

'Gynekologicko-porodnicka klinika 1. LF UK a VFN, Praha, pfednosta prof. MUDr. A. Martan, DrSc.
2Department of Gynaecology and Obstetrics, Burton Hospitals NHS, United Kingdom,

Clinical Director Mr. J. Hollingworth

Objective: To summarise the current knowledge and
trends in the diagnosis of endometriosis.

Design: Review article.

Setting: Centre for diagnostics and treatment of endo-
metriosis and Gynecologic Oncology Centre, Department
of Obstetrics and Gynaecology, First Faculty of Medicine,
Charles University and General University Hospital in
Prague; Department of Gynaecology and Obstetrics,
Burton Hospitals NHS, United Kingdom.

Methods: Literature review.

Results: Diagnosis of endometriosis in the primary care
is based on patient's history, physical examination and
basic ultrasound, which can demonstrate endomet-
riomas, adenomyosis and indirect signs of adhesions.
Use of blood and urine biomarkers is not recommen-
ded. Patients with suspected endometriosis should
be referred to the specialized endometriosis centre
where imaging experts in ultrasound and/or magnetic
resonance, and experienced surgical team are available.
High diagnostic accuracy of both imaging methods does
not support routine use of laparoscopy in the diagnosis

Cil studie: Shrnuti sou¢asnych poznatku a trend(i v ob-
lasti diagnostiky endometriozy.

Typ studie: Literarni prehled.

Nazev a sidlo pracovisté: Centrum pro komplexni
lécbu endometriozy a Onkogynekologické centrum,
Gynekologicko-porodnicka klinika, 1. Iékafska fakul-
ta, Univerzita Karlova a VSeobecna fakultni nemocni-
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Metodika: Systematicky prehledovy ¢lanek.

Vysledky: Diagnéza endometridézy v primarni péci je
stanovena na podkladé anamnézy, fyzikalniho vySetfeni
a zékladniho ultrazvukového vySetfeni, které zobrazi pfi-
tomnost endometroidnich cyst, adenomydzy a nepfimé
znamky srlstd. PouZiti krevnich ¢i mocovych biomarker(
se nedoporucuje. Pacientky s podezienim na pfitomnost
endometridzy by mély byt odeslany do specializovaného
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of the disease, but it may be considered eventually to
exclude superficial and extrapelvic endometriosis in
symptomatic patients with negative findings on imaging.
Conclusion: Community gynecologists should be able to
perform basic ultrasound to diagnose endometriomas,
adenomyosis and signs of pelvic adhesions, leading to
an appropriate referral of the patient to a specialized
endometriosis centre. Expert ultrasound diagnosis of
advanced endometriosis including detection of pelvic
deep endometriosis is usually reserved for specialised
endometriosis centres. Due to broad availability of
ultrasound in gynecology, its lower cost and absence
of known contraindications, ultrasound should be the
diagnostic method of choice while magnetic resonan-
ce imaging should be used as a second stage test for
difficult cases as a problem solving methods.

endometriosis, ultrasound, magnetic resonance
imaging, adenomyosis, endometriomas, deep
endometriosis

centra lécby endometriozy, kde jsou k dispozici zkuseni
sonografisté anebo radiologové v ramci expertniho
ultrazvuku anebo magnetické rezonance a specializo-
vany chirurgicky tym. Vysoka diagnosticka presnost
obou zobrazovacich metod nepodporuje rutinni vyuZiti
laparoskopie v diagnostice endometridzy, mlize vSak byt
zvazovana k vylouceni povrchové anebo extrapelvické
endometriozy u symptomatickych pacientek s negativ-
nim nalezem pfi zobrazovacich metodach.

Zavér: Béhem zakladniho ultrazvukového vy3etfeni by
oSetiujici gynekolog mél byt schopen zobrazit pfitom-
nost endometroidnich cyst, adenomydzy a nepfimé
znamky adhezi a na zakladé ultrazvukového nalezu
anebo typickych symptom( odeslat pacientku do centra
pro lécbu endometridzy. Expertni ultrazvukové vySetieni
panevni endometridzy je obvykle dostupné ve specia-
lizovanych centrech 1é¢by endometridzy. Vzhledem
k vysokeé diagnostické presnosti ultrazvuku, jeho bézné
dostupnosti v gynekologii, nizsi cené a absenci kontrain-



dikaci ve srovnani s magnetickou rezonanci je ultrazvuk

metodou volby v zobrazeni rozsahlé panevni endomet-

riozy, zatimco magneticka rezonance je vyuzivana jako

metoda druhé volby v obtiznych pfipadech.

endometridza, ultrazvuk, magneticka rezonance,
adenomydza, endometroidni cysta, hluboka
endometridza
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Endometriéza je definovana jako pritomnost
endometridlni tkdné mimo endometrium a myo
metrium. Metastaticka teorie vzniku endomet
riézy je zaloZena na retrogradni menstruaci s im
plantaci a ristem ektopické endometrialni tkané
na peritoneu. Podobné implantace ektopické
endometrialni tkané béhem operacnich vykont
vysvétluje vznik endometriézy v chirurgickych
jizvéach, traumatizované sliznici déloZniho hr
dla a pochvy nebo v jizvé po epiziotomii. Pasaz
ektopické endometridlni tkané z peritoneal ni
dutiny pres defekty v branici anebo brani¢nimi
lymfatickymi spojkami vysvétluje vznik brani¢ni
¢i pleurdlni endometriézy. Pfitomnost endo
metriézy v lymfatickych uzlinach je asociovana
s lymfatickym rozsevem, podobné jako nalez
endometriézy v mozku, plicich nebo koncetinach
souvisi s hematogennim rozsevem ektopické
endo metridlni tkané. Druhd nejcastéjsi teorie je
metaplasticka, zaloZena na metaplazii panevni
ho peritonea, které je soucasti tzv. sekundarniho
miilleridnského systému. Nasleduji dalsi teorie
(genetické, hormondlni, imunologické a dalsi
faktory).

Prevalence endometri6zy neni znama vzhledem
k faktu, Ze mnoho Zen s timto onemocnénim je
asymptomatickych. Dosud publikované data od
haduji prevalenci v bézné populaci mezi 10 az 15 %.
VétSina pacientek (> 80 %) je v reprodukénim véku,
10 % jsou adolescentky a méné nez 5 % z nich jsou
postmenopauzalni pacientky.

Endometriéza zahrnuje Siroké spektrum né
lezii od povrchovych 1ézi zasahujicich pouze pe
ritoneum, které nejsou operacné naroc¢né, az po
hlubokou endometri6zu (DE, deep endometriosis)
infiltrujici panevni organy. Chirurgicka 1écba hlu
boké endometriézy zpisobujici téZké organové
postiZeni s rozsahlym adhezivnim procesem patfi
mezi nejkomplikovanéjsi vykony v gynekologii,
mnohdy vyZadujici multidisciplinarni tym slo
Zeny z chirurglia urologd. PFi planovani téchto
extenzivnich operaci je dilezité co nejpresnéji
znat rozsah postiZzeni, v€etné detailniho popisu
pritomnosti tzv. frozen pelvis (téZky adhezivni pro
ces postihujici panev s obliteraci predniho anebo
zadniho kompartmentu).
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Novym trendem v managementu pacientek
s endometri6zou je presna neinvazivni diagnos
tika rozsahu onemocnéni s vyuzitim modernich
zobrazovacich metod, ultrazvuku a magnetické
rezonance. Tyto zobrazovaci metody umozni nejen
precizni stanoveni pritomnosti a rozsahu pokrocilé
endometridzy, na zakladé kterého je naplanovéana
vhodna lécba, ale také sledovani léCebného efektu
hormonalni 1écby. BohuzZel v evropskych zemich
je prameérna doba od pocatku symptomti do sta
noveni diagnézy endometriézy az deset let [14].
Pacientky jsou navic zbyte¢né indikovany k inva
zivni diagnostice (diagnostické laparoskopii) pfi
podezieni na endometri6zu namisto zlepSovani
erudice sonografistd anebo radiologti v predope
racni diagnostice a stanoveni rozsahu (stagingu)
endometriézy. Argumentem pro vyuZiti laparo
skopie je kombinace vizualizace 1ézi, v€etné povr
chovych, s mozZnosti jejich souasného odstranéni.
Takovy postup ma svoje uskali, nebot’ bez presné
predoperacni diagnostiky neni pacientka fadné
k vykonu pripravena, neni casto pfitomen zkuSeny
operatér ani zajiSténa dostupnost multidisciplinar
niho tymu a pacientka neni pfedem informovana
o rozsahu resek¢nich vykont. Navic je nutné si
uvédomit, Ze v piipadé pokrocilého onemocnéni,
i za pfitomnosti erudovaného tymu, je operacni
lécba spojena s rizikem intraoperacni a poope
rac¢ni morbidity (piStéle, postresekéni syndrom,
stomie) a takové riziko nemusi byt vidy pro pa
cientky s benignim onemocnénim akceptovatelné.
Alternativou chirurgického resekéniho vykonu
muze byt vyuZiti hormonalni supresivni 1écby,
s rozdilnym klinickym efektem. V budoucnosti 1ze
ocekavat pokracujici vyzkum zaméfeny na vyuziti
cilené 1écby (imunomodulac¢ni 1écba a jiné).

Vzhledem k nizkému poctu specializovanych
pracovist, ktera se komplexni 1é¢bou endometrié
zy zabyvaji, je vhodné u pacientek ve fertilnim
véku, které udavaji symptomy svédcici pro pritom
nost endometriézy, provést zakladni diagnostiku
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Tab.1  Hlavni symptomy endometriézy v zvislosti na lokalizaci a stupni postizeni

Symptomy

Specificka diagnéza

Chybna predpokladana diagnéza

Dysmenorea (bolestiva menstruace)

Adenomyéza

Sekundarni dysmenorea

Bolest bez ndvaznosti na cyklus

Pokrocila endometriéza v panvi, velké
endometroidni cysty

Drazdivy traCnik, potravinova intolerance,
psychosomatické pficiny

Dyspareunie (bolestivost pfi pohlavnim

Hluboka endometriéza v Douglasové

Sexualné pfenosné infekce,

- povrchova T

a v epiziotomickych jizvach

styku) prostoru infiltrujici sakrouterinni vazy, svehosexualni oficin

- hluboka $ rektum, poSevni klenby pSy priciny
Dyspareunie (bolestivost pfi pohlavnim Endometridza délozniho Cipku, hymen ” . -
styku) Dermatitidy, vulvodynie, vaginismus

Dysurie (Casté a bolestivé moceni)
a nespecifické moCové pfiznaky*

Hluboka endometriéza mocového
méchyre

Intersticialni cystitida

Hematurie (krev v mogi), kolikovité bolesti
beder*

Hluboka endometriéza mocového
méchyfe, ureteru

Renélni kolika (nefro-/urolitidza),
specifické bolesti zad (lumbalgie) na
podkladé degenerativnich zmén patefe,
z&nétu, nddoru nebo traumat

Dyschézie (bolestiva defekace)
a nespecifické pfiznaky (prijem, zacpa
a strevni ki'ece)*

Hluboka endometriéza
rektovaginalniho septa a rekta,
rektosigmoidea

Drazdivy tracnik, Crohnova choroba nebo
ulcerdzni kolitida

Hematochézie (krev na stolici), meléna

Hluboka endometridza proristajici do
sliznice stfeva

Zhoubny nador stfeva, zanéty

Nodularity kolem operacnich jizev, v bfisni
sténg, v trisle®

Hluboka endometriéza v operacnich
jizvach, v bfisni sténé anebo v misté
Uponu oblého vazu (ligamentum teres
uteri)

Lipom bfi$ni stény, absces, Schlofferiv
uzel v jizvé, lymfadenopatie v tfisle

Bolest na prsou, pneumotorax, hemoptysis

Endometridza plic, pohrudnice Ci

Srde¢ni pficiny, plicni embolie, zanétlivé

(krvavé sputum) branice

onemocnéni plic, zhoubny nador plic

* Zhoreni pii menstruaci.

§ Hluboka dyspareunie je bolest pfi pohlavnim styku, kdy pacientka udava bolest hluboko v &asti panve ¢i v celé panvi nebo v podbiisku, s moznosti Sifeni bolesti do

konecniku, typicky pfi hluboké penetraci.

11 Povrchova dyspareunie je bolest pfi pohlavnim styku lokalizovana do zevnich rodidel, introitu a hraze.

jiz v bézné gynekologické praxi. Je dilezité zdd
raznit, Ze zavaznost symptomd vsak nekoreluje
s rozsahem endometriézy. Na zdkladé anamnézy
se zhodnocenim symptom pacientky (tab. 1) jsou
indikovana diagnosticka vysetfeni. Nerozpoznani
symptomti endometridzy je hlavnim faktorem,
pro¢ jsou pacientky odeslany na specializované
pracovisté s velkym zpozdénim. Kromé klasic
kych priznakd, jako je chronickd panevni bolest,
dysmenorea, abnormalni krvaceni, hluboka dys
pareunie (bolestivost pfi pohlavnim styku), cyk
lické4 dyschézie (bolestiva defekace v zavislosti na
menstruacnim cyklu) nebo neplodnost, ukazuji
na pritomnost endometriézy i zcela nespecific
ké symptomy (tab. 1). Neplodnost doprovazi az
30 % pacientek s endometriézou a je zptsobena
tubarnim faktorem (adheze, obstrukce vejcovo
di), ovaridlnim faktorem (anovulace, dysfunkce
luteinni féze, syndrom neprasklého luteinizova
ného folikulu), peritoneélni faktory (vyssi hladiny
prostaglandinti, makrofagi), imunitni faktory
(antiendometrialni protilatky) a jiné.

Fyzikalni vySetieni je duleZité, i kdyZ negativni
nalez onemocnéni nevylucuje. V ramci detekce
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endometriézy v pochvé anebo rektovaginalnim
septu je fyzikalni vySetfeni obdobné presné jako
zobrazovaci metody (ultrazvuk, magneticka rezo
nance), avsak v detekci endometriézy ovarii, sa
krouterinnich vazd a rektosigmoidea je vyznamné
presnéjsi ultrazvukové vySetfeni nebo zobrazeni
magnetickou rezonanci [11, 13]. Pfesnost fyzikélni
ho vysSetteni v detekci 1ézi zadniho kompartmentu
je pouze 63 % u 1ézi rektosigmoidea a 55 % u retro
cervikalniho postiZeni [1]. Loziska endometriozy
jsou mnohem bolestivéjsi a casto vétsi béhem
menstruace.

Zakladni gynekologické ultrazvukové vyset
feni zaméfené na odliSeni normdlniho a abnor
malniho nélezu v panvi je soucasti pripravy ke
specializaci v oboru gynekologie a porodnictvi [4,
7]. OSetfujici gynekolog by mél znat zaklad
ni ultrazvukové znamky charakteristické pro
pFitomnost endometroidnich cyst a adeno
myozy, kterd doprovazi az 22 % pacientek s en
dometriézou [5], a umét vyuzit informace, jez
dynamické ultrazvukové vySetfeni nabizi. Popis
ultrazvukovych zndmek endometroidnich cyst,
adenomyoézy a adhezivnich panevnich zmén je




naplni druhé ¢asti naseho prehledového clanku.

V ramci ultrazvukového vysetteni lze cilené dete
kovat bolestivost pri mirném tlaku sondou nebo
volnou rukou pres bfisni sténu na urcity panevni
organ a oziejmit jeho sniZenou posunlivost a jiné
znamky pritomnosti adhezivniho procesu. V pri
padé abnormalniho nélezu anebo normélniho
nélezu u pacientky s trvajicimi charakteristickymi
obtiZemi, které by mohly signalizovat pritomnost
endometri6zy (tab. 1), by mél oSetfujici gynekolog
predat pacientku k dovySetfeni do specializova
ného centra pro komplexni 1é¢bu endometridzy.
Popis detekce (stagingu) hluboké endometriézy
v ramci expertniho ultrazvukového vySetfeni je
néaplni tfeti ¢asti naseho prehledového clanku.

POKROCILA DIAGNOSTIKA ,
(STANOVENI ROZSAHU ENDOMETRIOZY)
VE SPECIALIZOVANEM CENTRU -
PRINOS ZOBRAZOVACICH METOD
Nezbytnym vybavenim specializovanych
center pro komplexni 1é¢bu endometriézy je
dostupnost modernich zobrazovacich metod,
které umozni vysoké tkanové rozliSeni v panvi.
Zobrazovaci metodou prvni volby je expertni
ultrazvukové vysetfeni, které provadi v ideal
nim pripadé lékat, jenz se pfimo zabyva léc
bou endometriézy. Pokud v daném centru

Tab.2  Porovnani zobrazovacich metod v zobrazeni endometriézy

neni pritomen erudovany sonografista, kte

ry se specializuje v diagnostice a zobrazeni
rozsahu endometriozy, pak metodou druhé
volby je magneticka rezonance. Magneticka
rezonance by méla byt provedena a popsana
zkuSenym radiologem, ktery je soucasti mul
tidisciplinarniho tymu zabyvajiciho se 1écbou
endometriézy. Je dtlezité zdiraznit, Ze centra,
kterd nemaji v tymu expertniho sonografistu,
indikuji vySetfeni magnetickou rezonanci vét
Sinou k objasnéni rozsahu jiZz zndmé rozsahlé
endometriézy, nikoliv k primdrni diagnosti
ce pritomnosti endometriézy. Dalsi indikaci
k vySetfeni magnetickou rezonanci je negativni
ultrazvukovy nalez u symptomatické pacientky

s vysokym podezienim na pfitomnost hluboké
endometriozy v oralni ¢asti sigmoidea, na kli¢
kach tenkého stfeva a jinych extrapelvickych
lokalizacich. S technickym vyvojem ultrazvu
kovych diagnostickych pfistrojt, a to zv1asté vy
sokofrekvencnich endovaginalnich ultrazvuko
vych sond, je mozné v soucasné dobé dosdhnout
srovnatelného tkanového rozliSeni v panvi jako
pfi vySetfeni magnetickou rezonanci. Ultrazvuk
je nejen bézné dostupnou zobrazovaci metodou

v gynekologické praxi, ale ve srovnani s magne
metodou, dobfe tolerovanou pacientkami, bez
znamych kontraindikaci (tab. 2).

Dostupnost

Vysoka

Mensi

Nezbytna zkuSenost sonografisty anebo radiologa

Ano

Ano

Cena* Nizka (342 K¢) Vysoka (6-10 tisic K¢)
Doba vySetreni 15-20 minut 30 minut
Priprava pacientky Neni Spazmolytika z ddvodu snizeni stfevni peristaltiky &
Kontrastni latka Neni V nékterych pipadech (gadolinium)
Radia¢ni z4téz Neni Neni

Absolutni (kardiostimulator, kochlearni implantat,
Kontraindikace Neni neurostimulator, cizi kovova télesa v oku)

Relativni (nové zavedené protézy, svorky, klaustrofobie)
Zobraz’enl v rgalnelm Case a navigace pfi vySetfeni Ano Neni
pomoci bolestivosti
Zobrazeni ledvin a detekce hydronefrozy* Ano Neni

# Aktualni sazebnik Iékarskych vykont VSeobecné zdravotni pojistovny k datu 15. 6. 2018. Cena vySetieni magnetickou rezonanci kolisa s ohledem na to, zda jde o nativni

vySetreni, nebo je podana kontrastni latka.
& Butylskopalamin nebo glukagon intravendzné.

*V ramci ultrazvukového vy3etreni se provadi vySetieni transvaginaini a transabdominalni sondou (kalichopanvickovy systém ledvin). Magneticka rezonance je rutinné
provadéna na oblast panve, ale protokol Ize modifikovat a rozsiit na oblast kalichopanvickového systému.
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Obr. 1 Endometroidni cysta

Schéma endometroidni unilokularni hladkosténné cysty s tekutym obsahem vzhledu miééného skla intraovariéiné (a), ultrazvukovy néalez
unilokularni cysty (hvézdicka) s obsahem vzhledu miééného skla, cysta je lemovana prstencem normalini ovarialni tkané s drobnymi folikuly (b),
v T1 vaZeném obrazu z magnetické rezonance ma pfitomnost rozpadovych produktt hemoglobinu uvnitf cysty hyperintenzni signél (hvézdicka)
(c) a v T2 vazeném obrazu hypointenzni signal (tzv. shading), cysta oznacena hvézdickou se nachazi nad mocovym méchyfem (d)

TVS - transvaginalni sonografie, T1W — T1 vazené obrazy v magnetické rezonanci, T2W — T2 vaZzené obrazy v magnetické rezonanci, MM —
mocovy méchyr

Tab.3  Presnost ultrazvuku a magnetické rezonance v zobrazeni endometriézy

Pritomnost endometriézy Zobrazovaci metoda Senzitivita (%) Specificita (%) Autor, rok
TAS 32 95 Bazot, 2001 [3]
. 65 77 Bazot, 2001 [3]
Adenomyéza s 82 85 Meredith, 2009 [17]
MR 97 92 Bazot, 2001 [3]
TVS +/- TAS 93 96 Nisenblat, 2016 [19]
Endometroidni cysty —
MR 90-92 91-98 Glastonbury, 2002 [9]
62 100 Guerriero, 2015 [11]
L TVS 100 97 Exacoustos, 2014 [8]
Mocovy mechyr 44 100 Savelli, 2009 [20]
MR 64 98 Medeiros, 2015 [16]
Uretery a detekce TVS 61-69 95-98 Exacoustos, 2014 [8]
hydronefrozy MR - -
TVS 67 86 Guerriero, 2018 [11]
Sakrouterinni vazy VR 70 93 Guerriero, 2018 [11]
85 80 Medeiros, 2015 [16]
VS 908 86°% Exacoustos, 2014 [8]
Rektum 941 841 Exacoustos, 2014 [8]
MR - -
TVS 85 96 Guerriero, 2018 [11]
Rektosigmoideum VR 85 95 Guerriero, 2018 [11]
83 88 Medeiros, 2015 [16]
VS 59 97 Guerriero, 2018 [11]
74 86 Exacoustos, 2014 [8]
Rektovaginalni septum
MR 66 97 Guerriero, 2018 [11]
77 95 Medeiros, 2015 [16]
TVS 59 83 Exacoustos, 2014 [8]
Pochva
MR 82 82 Medeiros, 2015 [16]

TAS - transabdominélni ultrazvuk; TVS - transvaginalni ultrazvuk; MR — magneticka rezonance.

§ Homni (intraperitoneaini) rektum (podle autori Exacoustos et al. se jedna o Usek rekta ohraniceny peritoneem Douglasova prostoru az k Grovni sigmoidealniho spojeni)
[6].

11 Dolni subperitonedlni rektum (podle autori Exacoustos et al. se jedna o Usek rekta pod peritoneem Douglasova prostoru az k anu) [6].
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Nevyhodou kaZzdé zobrazovaci metody, a to
nejen ultrazvuku, je zavislost na erudici sonogra
fisty. Ultrazvukova erudice v detekci a mapovani
rozsahu pokrocilé hluboké endometri6zy je limito
vana na specializovana pracovisté, kde po ziskani
dostatecné zkuSenosti v ramci vyuky, tzv. learning
curve, je treba udrZovat ultrazvukové dovednosti
a provadét urcité mnozstvi ultrazvukovych vy
Setfeni rocné v daném centru s moznosti zpétné
kontroly svych nalezt. S erudici souvisi i ukladani
reprezentativni obrazové dokumentace, i kdyZz
retrospektivni hodnoceni néalezd z ultrazvukové
dokumentace ma své limitace [12].

Magneticka rezonance je vysoce pfesna metoda
v detekci endometriézy, ktera umozni druhé cteni
obrazového materialu ve specializovaném centru.
Magneticka rezonance je dnes rutinni zobrazovaci
metoda, kterd ma vSak v porovnani s ultrazvukem
nevyhody, napiiklad vysoka cena, dlouhé objed
naci doby, nékdy horsi tolerance ze strany pacien
tek (hluk, dlouhd doba vySetfeni ve stisnéném
prostoru) a mnoho zndmych kontraindikaci. Ve
srovnani s ultrazvukem chybi ve vySetfeni magne
tickou rezonanci dynamicka sloZka zobrazeni, coz
zhorsuje rozpoznani adhezivniho procesu. V ramci
diagnostiky adenomy6zy, endometroidnich cyst
(obr. 1), ale také hluboké endometriézy jsou obé
metody srovnatelné (tab. 3).

Diagnosticka laparoskopie umozni pfimou vi
zualizaci panve a bfiSni dutiny a neztraci svou

roli pfi diagnostice endometri6zy, predevsim po
vrchovych 1ézi nebo 1ézi na ordlnim tseku stieva.
Vyhodou laparoskopie je kromé vizualizace celé
panve také moznost okamzitého odstranéni po
vrchovych loZisek v ramci jedné operace. Limitaci
laparoskopické diagnostiky, podobné jako u zob
razovacich metod, je zkuSenost chirurga a daného
pracovi$té s endometriézou. Presnost samotné la
paroskopie v detekci endometriézy ovérené histo
logicky je obdobna jako pfi zobrazeni ultrazvukem
a magnetickou rezonanci, se senzitivitou 94 %
a specificitou 79 % [21]. NiZsi specificita laparo
skopie souvisi s tendenci chirurga nadhodnocovat
nalez, kdy se pritomnost sristt a jakékoliv tmaveé
zbarvené oblasti na peritoneu nespravné inter
pretuje jako endometri6za. Méné cCasto prinasi
laparoskopie riziko falesné negativnich nalezi
souvisejicich s prehlédnutim casnych, ¢asto ne
pigmentovanych 1ézi nebo neaktivnich stadii en
dometridzy, vCetné ,,bilych® fibrotickych loZisek,
a nedostatecnou erudici operatéra neumoznujici
dostatecnou vizualizaci obliterované panve.

V pripadé pokrocilé endometriézy nelze béhem
laparoskopie jednoduse zobrazit napriklad subpe
ritonealni loZiska v rektovaginalnim septu nebo
1éze v adhezich po cisafském Fezu. Tento problém
se objevuje pfedevsim na pracovistich bez zkuSe
nosti s operativou v retroperitoneu. Navic je tfeba
zdtiraznit, Ze negativni histologicky nalez nevy
lucuje pritomnost endometridzy, nebot’ pokrocilé
fibrotické zmény loZisek endometridzy u klinicky
zcela evidentniho onemocnéni casto znemoZni
histologické potvrzeni nalezu. Doposud plati, Ze
pokud nejsou v biopsii pfitomny endometrialni

Tab.4  Prehled doporucenych diagnostickych postupl v detekci endometridzy

Ultrazvuk

Magneticka rezonance

Laparoskopie

Metoda prvni volby v detekci
endometroidnich cyst, hluboké

NICE 2017 [18] endometriozy stfeva, méchyre

Neni rutinni metoda, mozna v pfipadé
hluboké endometriézy stfeva,
méchyfe a ureterd

Indikovana v pfipadé
negativniho nalezu podle
ultrazvuku

hluboké endometridzy rekta

endometriozy stfeva a méchyre

a uretert

Vhodny k detekci endometroidnich Vhodna na detekci endometroidnich
Cochrane 2016 . - . - . .
(9] cyst, hluboké endometriézy cyst, hluboké endometridzy Nezmifiuje laparoskopii

rektosigmoidea rektosigmoidea
ESHRE
2013 [6] ' Vhodny k detekci endometroidnich Nevhodnz?'pro peritonealni Zla'ty stan.dard (|devavlne’
(planovana . - endometriézu a hlubokou s histologickym ovéfenim

: cyst, hluboké endometriézy rekta - o o -

aktualizace endometriozu ureterl pFitomnosti léze)
2019-2020)

Metoda prvni volby pfedevsim Vhodna pfi diagnostické nejistoté, Zlaty standard
ACOG [2] . o L D . . e B
2011 v detekci endometroidnich cyst, pfedevsim v pfipadé hluboké s histologickym ovéfenim

pfitomnosti 1éze

NICE - National institute for Clinical Excellence UK; ESHRE - the European Society for Human Reproduction and Embryology; ACOG — American College of Obstetricians

and Gynaecologists
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Zlazky a stroma, nejsou splnéna histomorfologic
ka kritéria endometriézy. V neposledni fadé jde
o invazivni vySetfeni, pokud laparoskopie probiha
v ramci diagnostiky.

Pacientky po inicidlni diagnostické laparo
skopii na spadovém gynekologickém pracovisti,
zvlasté pfi pritomnosti hluboko infiltrujicich 1ézi,
je pak Casto nutné referovat k dalsi operaci do spe
cializovaného centra. V centru je upfesnén rozsah
endometri6zy podle nalezu zobrazovacich metod,
pacientka je fadné k vykonu pfipravena, poucena
o riziku operace vcetné pisemného informovaného
souhlasu se zaloZenim pfipadnych pojistnych sto
mii a je zajiSténa pritomnost multidisciplinarniho
tymu béhem operace.

Odlisna doporuceni odbornych spole¢nos
ti v diagnostice endometriézy odrazi postupny
prechod z invazivni do neinvazivni diagnos
tiky (tab. 4). Starsi doporuceni jsou zaloZena na
diagnostické laparoskopii, napfiklad doporuceni
ESHRE (European Society for Human Reproduction
and Embryology) z roku 2013 preferuje laparosko
pii jako zlaty standard [6], zatimco v novéjSich
doporucenich prevazuje ultrazvukové vySetieni
jako metoda volby a magnetické rezonance jako
dopliikova metoda. Ocekava se tedy, Ze se ESHRE
doporuceni patrné v novéjsi verzi zméni, nebot
vétSina hlavnich systematickych metaanalyz do
loZila vysokou presnost ultrazvuku pfi diagnostice
endometroidnich cyst, adenomyézy a hluboké
endometriozy [10, 11].

Nedavny prehledovy ¢lanek z Cochrane databaze
[19] zhodnotil 141 studii testujicich 122 krevnich bio
markert, avSak Zadny z nich nebyl doporucen pro
screening nebo diagnézu endometriézy. Stanoveni
hodnoty CA 125 sice koreluje s aktivitou onemoc
néni, ale vzhledem k jeho nizké presnosti ztistava
v diagnostice endometriézy markerem bez klinic
kého uplatnéni. Pfehledovy ¢lanek z Cochrane da
tabaze z roku 2015 posuzoval osm studii na mocové
markery [15], kde ze sedmi testovanych markert se
pouze tii liSily u pacientek s endometriézou (eno
lase 1, vitamin D binding protein (VDBP), urinary
peptide profiling). Vzhledem ke Spatné kvalité stu
dii a malému poctu pacientek bylo vSak nemozné
dané vysledky statisticky zhodnotit, a tudiz Zadny
biomarker nebyl doporucen v rdmci screeningu
nebo diagnostiky endometriozy.

Endometriéza je chronické onemocnéni, které
mnohdy unikd spravné diagnéze. VétSinou je
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lokalizované v panvi, méné cCasto se setkavame
s 1ézemi v proximalni ¢asti stfeva nebo hrudni

ku. V diagnostice a stanoveni rozsahu péanevni
endometriézy je ultrazvuk srovnatelné presnou
metodou s magnetickou rezonanci. Navic ultra
zvuk spolehlivé zobrazi pfitomnost hydronefrézy,
kterd miZze doprovazet hlubokou endometriozu.
Dalsi diagnostickou metodou je diagnosticka la
paroskopie, kterd odhali i povrchové 1éze, jedna se
vSak o invazivni metodu s intraoperacni a poope
rac¢ni morbiditou, limitovanou vizualizaci v pii
padé pokrocilé endometridzy s obliteraci panve
a nutnosti dalsi operace ve specializovaném cen
tru. V rdmci primarni péce je tieba identifikovat
pacientky s anamnézou, kterd by mohla svédcit
pro pritomnost endometriézy a cilené béhem ul
trazvukového vySetieni patrat po znamkach ade
nomyodzy, endometroidnich cyst a adhezivnich
zmén doprovazenych bolestivosti. Definitivni
stanoveni rozsahu endometri6zy probiha ve spe
cializovanych centrech 1écby endometridzy a je
zaloZeno na expertnim ultrazvukovém vySetieni.
Magneticka rezonance se vyuziva azZ jako metoda
druhé volby v problematickych pripadech.

Tato prace byla podporena Univerzitou
Karlovou v Praze (UNCE 204065 a PROGRES
Q28/LF1), projektem Ministerstva zdravotnictvi
CR (MR CRRVO VFN 641165).
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Diagnostika endometriozy

2. cast — Ultrazvukova diagnostika
endometriozy (adenomyodzy,
endometroidnich cyst, adhezi)

VvV primarni péci

Diagnosis of endometriosis

2nd part — Ultrasound diagnosis of endometriosis (adenomyo-
sis, endometriomas, adhesions) in the community

Indrielle-Kelly T. "2, Friihauf F. ', Burgetova A.

! FantaM. ' FischerovaD. '

'‘Gynekologicko-porodnicka klinika 1. LF UK a VFN, Praha, pfednosta prof. MUDr. A. Martan, DrSc.
2Department of Gynaecology and Obstetrics, Burton Hospitals NHS, United Kingdom,

Clinical Director Mr. J. Hollingworth

Objective: To summarise the current knowledge and
trends in the basic ultrasound diagnosis of adenomyosis,
endometroid cysts and pelvic adhesions.

Design: Review article.

Setting: Centre for diagnostics and treatment of endo-
metriosis and Gynecologic Oncology Centre, Department
of Obstetrics and Gynaecology, First Faculty of Medicine,
Charles University and General University Hospital in
Prague, Department of Gynaecology and Obstetrics,
Burton Hospitals NHS, United Kingdom.

Methods: Literature review.

Results: Endometriosis is a relatively common disease,
which often escapes timely diagnosis, although sonogra-
phic features of adenomyosis, endometriomas and pelvic
adhesions can be easily assessed on the basic ultrasound
examination. Endometriomas are ovarian cysts in a pre-
menopausal patient with ground glass echogenicity
of the cyst fluid, one to four locules and no papilary
projections with detectable blood flow. Adenomyosis

is characterised by an asymmetrical thickening of the
myometrium due to an ill-defined myometrial lesion
with fan-shaped shadowing, non-uniform echogeni-

Cil studie: Shrnuti sou¢asnych poznatku a trend(i v ob-
lasti zakladni diagnostiky adenomyd6zy, endometroidnich
cyst a panevnich adhezi.

Typ studie: Literarni pfehled.
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city with myometrial cysts, hyperechogenic islands,
hyperechogenic subendometrial lines and buds with an
irregular or interrupted junctional zone, and translesio-
nal vascularity containing vessels crossing the leasion
perpendicular to the endometrium. Pelvic adhesions
can be detected using dynamic aspect of ultrasound
examination demonstrating negative sliding sign of
the uterus and/or ovaries against surrounding tissue
planes and site-specific tenderness. Distorted pelvic
anatomy (the presence of uterine ,question mark sign’
and/or kissing ovaries’) is another sign of adhesions.
Conclusion: First step in basic transvaginal ultrasound
is visualisation of the uterus and ovaries, assessment
of their mobility and tenderness during examination.
Knowledge of the characteristic ultrasound features of
adenomyosis, endometriomas and adhesions enables
timely diagnosis of endometriosis by the community
gynecologist and prompt referral to the endometriosis
centre.

endometriosis, ultrasound, magnetic resonance
imaging, adenomyosis, endometriomas, deep
endometriosis

Nazev a sidlo pracovisté: Centrum pro komplexni
|é¢bu endometridzy a Onkogynekologické centrum,
Gynekologicko-porodnicka klinika, 1. Iékafska fakul-
ta, Univerzita Karlova a VSeobecna fakultni nemocni-

ce Praha; Department of Gynaecology and Obstetrics,
Burton Hospitals NHS, UK.



Metodika: Systematicky pfehledovy Clanek.

Vysledky: Endometritza je relativné béZné onemocnéni,
které Casto unika vCasné diagnoze, prestoze sono-
grafické znamky adenomyozy, endometroidnich cyst

a panevnich adhezi Ize jednoduse posoudit uz pfi za-
kladnim ultrazvukovém vySetieni. Endometroidni cysty
jsou charakterizovany vyskytem u premenopauzalnich
pacientek jako ovarialni cysty s echogennim obsahem
vzhledu mlééného skla, s jednou az &tyfmi lokulari-
tami, bez pfitomnosti cévné zasobenych papilarnich
prominenci. Adenomydza je charakterizovana asyme-
trickym ztlusténim déloznich stén na podkladé Spatné
ohrani¢ené 1éze v myometriu. Léze je nehomogenni
echogenity, vzhledem k pfitomnosti myometrialnich
cyst a hyperechogennich ostrivkd s typickymi véjifo-
vitymi akustickymi stiny a neporuSenym uspofadanim
radidlnich cév probihajicich 1ézi kolmo na endometrium.
V adenomy6ze mohou byt pfitomny projekce hyper-
echogenniho endometria vybihajici do vnitfni vrstvy
myometria jako tenké linie ¢i tzv. puceni doprovazené

nepravidelnou i pferuSovanou junkéni zénou. Panevni
adheze mohou byt detekovany na podkladé dynamic-
kého ultrazvukového vySetieni, na jejichz pfitomnost
poukazuje ztrata posunlivosti délohy anebo ovarii proti
okolnim strukturdm doprovazena bolestivosti. DalSi
znamkou pritomnosti adhezi je zména tvaru a ulozeni
délohy a ovarii.

Zavér: Prvnim krokem zakladniho transvaginalniho ultra-
zvukového vySetfeni je zobrazeni délohy a ovarii, jejich
pohyblivosti a bolestivosti béhem vySetfeni. Znalost
ultrazvukovych charakteristickych znamek adenomyd-
zy, endometroidnich cyst a pfitomnosti adhezi umozni
v€asnou diagnostiku endometridzy v rukou registruji-
ciho gynekologa a odeslani pacietky na specializované
pracovisté |é¢by endometriozy.

endometridza, ultrazvuk, magneticka rezonance,
adenomydza, endometroidni cysta, hluboka
endometridza
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Endometri6za je chronické onemocnéni posti
hujici az 10-15 % Zenské populace [18]. Vzhledem
k Siroké skale priznakti a nedostatku diagnostické
erudice je diagnéza vétSinou pozdni, a pacientky
tak trpi mnoho let, neZ se jim dostane adekvatni
lécby. Diagnostika hluboké endometriézy (po
dle nové terminologie DE, deep endometriosis) je
smérovana do specializovanych center, oSetfujici
terénni gynekolog by vSak mél byt schopen roz
poznat zndmky adenomydzy, endometroidnich
cyst a nepfimé znamky panevnich sristd béhem
zakladniho ultrazvukového vySetfeni.

Definice, prevalence a symptomy

Adenomyo6za, podobné jako endometridza, je
histologicky popsana jako ektopicka pfitomnost
endometridlnich Zlazek a stromatu mimo délozni
dutinu, a to v myometriu. Adenomyom je vzacna 1é
ze tvofend nejen endometridlnimi Zlazkami a stro
matem, ale také hladkou svalovinou. Adenomyom
se muZe nachazet v myometriu, ale také mize
vychéazet z endometria a rist jako endometrialni
polyp, kde tvoii 2 % endometrialnich polypu.

Presna prevalence adenomyoézy u bézné populace
je téZko posouditelnd, pfedevsim proto, Ze zlatym
standardem v diagnostice adenomydzy je histologie
v ramci hysterektomie, ktera je vSak zfidka provede
na. Prevalence adenomydzy u pacientek, které pod
stoupi hysterektomii pro menoragii nebo bolesti,
se pohybuje mezi 33 % az 70 % [2, 3] a u pacientek se
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znamou endometriézou dosahuje 22 % [5]. Pacientky
s adenomydzou jsou ¢asto premenopauzalni a peri
menopauzalni ve véku 40 az 60 let, ale adenomyéza
muZe byt pfitomna i u mladych Zen. Typickym pii
znakem adenomyo6zy je dysmenorea a abnormalni
délozni krvaceni (menometroragie), i kdyZ se obtize
mohou prekryvat s dal§imi symptomy asociovanymi
s endometriézou. Efekt adenomyozy na zachovani
fertility neni uplné objasnén, ale zda se, Ze snizZuje
uspésnost asistované reprodukce [12]. Kvalitni stu
die posuzujici fertilitu u pacientek s adenomyézou
v ramci spontanni koncepce chybi [12]. Chybna dia
gnéza délozniho myomu u mladé nerodivsi Zeny

s adenomydzou mize také snizit fertilitu na pod
kladé neadekvatniho operacniho vykonu namisto
zahdjeni hormonalni 1é¢by. Priméarni hormonélni
1écba je metodou volby (intrauterinni télisko s levo
norgestrelem nebo peroralni gestageny).

Patogeneze

I kdyZ existuji razné teorie, patogeneze ade
nomy6zy neni iplné znamd. Pivodné se predpo
kladalo, Ze skrze poskozenou junkéni zénu mezi
endometriem a myometriem prordstd endome
trium do vnitini svalové vrstvy. Tomu odpovida
vyssi incidence u mnohorodicek a pacientek s chi
rurgickym vykonem v anamnéze (cisarsky ez nebo
kyretdZ). Jina teorie predpoklada vznik de novo
cestou metaplazie miilleridnského epitelu se vzni
kem loZisek pfimo v myometriu. Dal$i moZnosti
vzniku je prortstani do délohy zevné na podkladé
infiltrujici endometriézy prordstajici ser6zou do
zevni vrstvy myometria [11].
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Typy adenomydzy

Podle své distribuce miiZe byt adenomydza fo
kalni nebo difuzni. Fokalni 1éze vytvari fokalni (lo
Ziskové) nakupeni endometrialnich Zlazek a stro
matu obklopené myometriem, zatimco difuzni léze
disperzné postihuje délozni télo a vede k asymetrii
délozni stény. V okoli ektopicky ulozenych lozisek
endometridlniho stromatu a Zlazek je zmnoZena
(hypertroficka) svalovina. Adenomyéza je typicky
Spatné ohranicena léze, ktera je obtiZné feSitelna
chirurgicky a metodou volby zistdva hormonalni
1écba (viz vySe). Adenomyom je ohranicend léze
(tumorlike lesion) tvofena endometridlnimi Zlaz
kami, stromatem a hladkou svalovinou. Na rozdil
od intramuralnich myomid vSak adenomyomy
nemaji tzv. pseudopouzdro, coZ vyznamné ztézZu
je potencidlni chirurgicky vykon a hlavni 1é¢bou
zlistava hysterektomie.

Zobrazeni

Vzhled adenomyézy se méni v zdvislosti na
funk¢nich zménach na podkladé hormonalni sti
mulace. V prvni poloviné menstrua¢niho cyk
lu jsou ektopické endometrialni Zlazky a stroma
v proliferacni fazi, zatimco sekre¢ni zmény v lézi
béhem druhé poloviny cyklu obvykle chybi ne
bo jsou inkompletni, vzhledem ke sniZené odpo
védi 1éze na fyziologické hladiny progesteronu.
Ektopické endometrialni Zlazky a stroma davaji
adenomyo6ze hyperechogenni vzhled, hladké sva
lovina, kterd 1ézi typicky ohranicuje, je hypoecho
genni (obr. 1). Okolni hladka svalovina prochazi
reaktivni fibr6zou, ktera postupné proroste 1ézi
a endometridlni tkan mtzZe vymizet, cozZ je dopro
vézeno ztratou echogenity. Pokud jsou léze vétsi,
Ize je rozliSit jako samostatné jednotky s rtiznym
stupném echogenity podle aktivity. Drobné ane
chogenni a hypoechogenni cysticky (< 5 mm) re
prezentuji dilatované Zlazky nebo oblasti drobnych

hemoragii. Vétsi ostriivky aktivni endometridlni

tkané mohou dat vzniknout relativné vzacné formé
cystické adenomydzy. Junk¢ni zéna je Casto neos
tra a Siroka, patrné jemné echogenni linie nebo
pupence jsou nasledkem invaginace ektopického
endometria pfes junkéni zonu do vnitfni vrstvy
myometria [18].

V roce 2015 vydala mezinarodni skupina MUSA
(Morphological Uterus Sonographic Assessment
group) konsenzus pro ultrazvukovy popis myo
metria a myometridlnich 1ézi v€etné adenomydzy
[21]. V roce 2018 vysla ultrazvukova klasifikace
a terminologie specificky zaméfena na adeno
my6zu, kterd mimo jiné také vytvofila vhodny
ultrazvukovy protokol pro zobrazeni adenomy6zy
[22]. Mezi charakteristické znaky adenomyézy
v zobrazovacich metodach patii zvétSena kulo
vita déloha na podkladé Spatné definované léze.
Castéji je asymetricky zesilena zadni délozni
sténa. V lézi jsou patrné drobné anechogenni
nebo hypoechogenni cysty, hyperechogenni
subendometrialni jemné prominence a ost
ruvky, nepravidelna ¢i porusena junkcni zona
a neporusena pritomnost radialnich cév pro
bihajicich uvnitf léze kolmo na endometrium.

V ultrazvukovém zobrazeni je typicky véjifovity
akusticky stin ohranicujici lézi (obr. 1).

V zobrazeni magnetickou rezonanci (MR) se
adenomyo6za zobrazuje v T2 vaZeném obraze jako
hypointenzni oblast v dtisledku ztluSténi myome
tria s pfitomnymi hyperintenznimi loZisky podob
ného vzhledu jako endometrium, v T1 vaZeném
obraze mohou byt zobrazeny hyperintenzni okrsky
odpovidajici hemoragiim.

Metaanalyza z roku 2009 ukazala, Ze ultra
zvuk detekuje adenomyo6zu se senzitivitou 82,5 %

a specificitou 84,6 % [13]. Jind studie porovna
vajici transabdominalni a transvaginalni ultra
zvuk s MR prospektivné na 120 pacientkach pod
stupujicich hysterektomii ukazala, Ze presnost
transvaginalniho ultrazvuku a MR byla srovna

Obr.1  Adenomyéza

Ultrazvukové schéma adenomyozy zadni stény délozni (a) zobrazujici asymetricky zesilenou zadni sténu délozni na podkladé Spatné
ohrani¢ené léze s nehomogenni strukturou s cystickymi projasnénimi (1), hyperechogennimi ostrivky (2), projekcemi endometria do myometria
(3) a jemnymi akustickymi stiny. Ultrazvukovy nélez (b), nélez z magnetické rezonance (c) a intraoperaéni nalez (d).

E - endometrium, TVS - transvaginalni sonografie, T2W — T2 vazené obrazy v magnetické rezonanci
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telnd [3]. Senzitivita transvaginalniho ultrazvuku

a MR byla 65 % a 77,5 %, specificita transvaginal
niho ultrazvuku a MR byla 97,5 % a 92,5 % [3].
Abdominalni ultrazvuk mél velice nizkou senzitivi
tu 32,5 % a vétSina piipadli adenomyézy by v rdmci
transabdomindlniho ultrazvuku unikla detekci.
Transabdomindlni ultrazvuk neumozni detailni
zobrazeni délohy, vzhledem k vétsi vzdélenosti
od sondy a horSimu rozliSeni, zvlasté v pripadé
obéznich pacientek [3]. V detekci adenomydzy byla
také testovana transvaginalni elastografie [1]. Jde

o ultrazvukové méreni elasticity tkané, v kterém
adenomydza vykazuje nizsi elasticitu nez okolni
myometrium, vzhledem k reaktivnim zméndm

s fibrozou (viz obr. 2). PouZitim elastografie je
senzitivita ultrazvukového vySetfeni pri detekci
adenomyozy 89,7 % a specificita 92,9 %.

Ostatni vySetfovaci metody se v diagnostice
adenomydbzy neprosadily. Hysteroskopie je li
mitovana pouze na délozni dutinu, a neni tudiz
spolehliva v diagnostice intramyometrialnich
zmén. Nékteré znaky vSak mohou naznacovat
pritomnost adenomy6zy, napriklad defekty ve
sténé z invaginace endometria do myometria,
hypervaskularizace endometria nebo hemoragické
léze tmavé modré nebo hnédé barvy v endometriu
[6]. Laparoskopicka diagnéza adenomyozy je velice
nepresnd, na pritomnost adenomyo6zy miZeme
intraoperacné usuzovat z nepravidelného tvaru ¢i
vétsiho objemu délohy.

Definice, prevalence a symptomy

Endometroidni cysty jsou ovaridlni benigni
cysty vznikajici na podkladé pfitomnosti endomet
ridlnich Zlazek a stromatu v ovariich nebo na jejich
povrchu a reprezentuji priblizné 13-38 % vsech

Obr.2  Elastografie

Doppler

ovaridlnich cyst [14]. Prevalence endometroidnich
cyst u pacientek se soucasné ptitomnou povrcho
vou endometriézou se méni s ohledem na uZivani
hormonélni 1é¢by, dosahuje 18,3 % u pacientek
s peroralni kontracepci, 48,8 % u pacientek bez
hormonaélni 1é¢by [10]. Pfiznaky jsou nespecifické
a patii mezi né dyspareunie, bolesti v podbfisku
a neplodnost.

PostiZeni tuby je vétSinou nepfimé na podkladé
adhezi z panevni endometriézy, vzacné jde o vlast
ni endometri6zu vejcovodu. Vznik saktosalpingu
nasledkem endometridzy patii mezi jeden z hlav
nich faktort neplodnosti. Kromé sniZené Sance
na prirozené poceti zvysuje také riziko ektopické
gravidity a sniZuje UspéSnost embryotransferu
v ramci asistované reprodukce.

Patogeneze

Plvodni (metastatickd) teorie retrogradni men
struace a implantace endometridlni tkdné na po
vrchu ovaria byla nahrazena novéjSimi teoriemi,
napiiklad metaplastickou teorii zaloZenou na
célomické metaplazii, kterd predpoklada invagi
naci tkané z ovarialniho kortexu a jeji naslednou
metaplazii. Dal$i mozné patogeneze endometroid
nich cyst je transformace funk¢nich cyst, véetné
Zlutého téliska (corpus luteum), v misté adheze
ovaria na panevni sténu [24]. Pokud se Graaftv
folikul nachézi v misté adheze na panevni sté
nu, miZe byt uvolnéni oocytu blokovéano a dojde
k intraovarialnimu zakrvaceni a vzniku funk¢ni
hemoragické cysty, kterd podle posledni teorie
mtiZe transformovat do endometroidni cysty. To by
vysvétlovalo nizsi incidenci u pacientek uZzivajicich
kombinovanou oralni kontracepci.

Vlastni endometriéza vejcovodu vznika na pod
kladé tfi mechanismi. Nejcastéjsi je postiZeni
serdzy nebo subser6zy vejcovodu, které doprova

Elastografie

Ultrazvukové zobrazeni d&lohy (B-mode, Skéla Sedi) s koncentricky zesilenou pfedni a zvI&Sté zadni sténou na podkladé adenomyézy
(a), zobrazeni barevnym dopplerem s nezménénou perfuzi v pfedni a zadni sténé délozni (b), elastografie s oznacenim fibrotickych zmén

hvézdickou (modra oblast) ulozenych pfevazné ventralné ve fundu (c).
E - endometrium

2019, 84,¢. 4  CESKA GYNEKOLOGIE

263



Obr.3  Endometroidni cysta

Zobrazeni endometroidni cysty v magnetické rezonanci na podkladé pritomnosti rozpadovych produktt hemoglobinu, ktera je v T1 vazeném
obrazu hyperintenzni (zvySeny signal) (a) a v T2 vazeném obraze hypointenzni (tzv. shading) (b), v ultrazvukovém zobrazeni patma avaskularni
unilokulami cysta s denzni hypoechogenni intracystickou tekutinou (c) a intraoperacni nélez z laparoskopické cystektomie (d).

T1W a T2W - T1 a T2 vazené obrazy v magnetické rezonanci, TVS - transvaginalni sonografie

zi panevni endometri6zu. V druhém piipadé se
endometrialni tkan implantuje z déloZnich rohti

a nahrazuje sliznici intersticialni a istmické ¢asti
tuby. Tento typ obvykle nesouvisi s pfitomnosti
panevni endometriézy. Ve tfetim ptipadé se jedna
o endometridzu, kterd obvykle vznikd v pahylu
odstranéného nebo ligovaného vejcovodu (post

v ruznych fazich rozpadu. Typickym nalezem je
cokoladové zbarvena stara krev, proto jsou tyto
cysty v literatufe obcas nazyvany cokoladové cys
ty (obr. 3). Tomuto nalezu odpovida ultrazvukovy
ndlez intracystické tekutiny vzhledu mlécného
skla. Presnost ultrazvuku v diagnostice endo
metroidnich cyst je dostatecné doloZena v lite

ratufe. Nedavny prehledovy c¢lanek Cochrane
databaze popsal senzitivitu 93 % a specificitu
96 % ultrazvukového zobrazeni endometroidnich
cyst [15]. Na podkladé této evidence vSechna do
Zobrazeni stupnd odbornd doporuceni navrhuji ultrazvuk

Endometroidni cysty na podkladé cyklické jako metodu volby pro zobrazeni endometri6zy
aktivity endometridlnich Zlazek obsahuji krev ovarii (obr. 3).

salpingectomy endometriosis). Tato léze je svym
chovanim analogicka adenomydze délohy se Site
nim od sliznice pfes svalovou vrstvu azZ na ser6zu.

Differencialni diagnostika ovaridlni cysty s hemoragickym obsahem

Mlééné sklo

Corpus Luteum Endometroidni cysta Endometroidni cysta Maligni nador
(Zluté télisko) spora vaskularizace absence cév pfitomnost cév

cevnl prstenec ve sténé cysty v solidni slozce v'solidni slozce

Obr. 4  Diferencialni diagnostika hemoragické ovaridlni cysty

Unilokularni cysta s intracystickou tekutinou vzhledu miééného skla s cévnim hypervaskularnim lemem v zobrazeni barevnym dopplerem svéd¢i
pro pritomnost funkéni korpusluteinni hemoragické cysty, pfitomnost sporé perfuze v pouzdru perzistujici unilokularni cysty s tekutinou vzhledu
mlécného skla sv&dci nejspiSe pro endometroidni cystu. Detekce pfitomnosti cév uvnitf intracystické hyperechogenni papilami prominence je
vhodna k odliSeni krevniho (avaskulamiho) koagula od nadorové (vaskularizované) papilarni prominence, ktera je charakteristickym nalezem
ovariélnich borderline nadort. Obrazek modifikovan z Guerriero et al [7].
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Obr.5  Maligni transformace endometroidni cysty

Schéma unilokularni-solidni cysty s tekutinou vzhledu mlééného skla a viceCetnymi solidnimi papilarnimi prominencemi s bohatou perfuzi (a),
ultrazvukové zobrazeni v B-obraze (b), dopplerovské zobrazeni perfuze uvnitf solidni papilarni intracystické prominence (c), intraoperaéni nélez
malignizace endometroidni cysty (podle histologie endometroidni adenokarcinom). Papilami intracysticka prominence je oznaéena hvézdickou.

Obr.6  Hydrosalpinx

Schéma unilokulami cysty s inkompletnimi septy (pseudosepty) a pitomnosti hypoechogenni tekutiny s jemnymi echy (), ultrazvukovy nalez
hydrosalpingu (hvézdicka) (b) a magneticka rezonance v T2 vazeném obrazu zobrazujici hyperintenzni strukturu hydrosalpingu (hvézdicka)

v pravé jamé kycelni (c)

TVS - transvaginalni sonografie, T2W — T2 vaZené obrazy v magnetické rezonanci

Pro ultrazvukovy popis endometroidnich cyst
se vyuzivd — podobné jako pro popis vSech ad
nexalnich 1ézi — mezinarodni terminologie IOTA
(the International Ovarian Tumor Analysis) [20].
Z akladni morfologicka kritéria diagnozy endo
metroidnich cyst jsou kromé typického vzhledu
intracystické tekutiny (tekutina vzhledu mlécné
ho skla) také pritomnost jedné az ctyr lokularit
uvnitf cysty bez pritomnosti solidni slozky, cévni
zasobeni pouze v pouzdru endometroidni cysty
a premenopauzalni stav pacientky (obr. 4) [23].

V ramci typické endometroidni cysty mizeme
detekovat také hyperechogenni velmi drobna lo
Ziska ve sténé cysty, jejichz podkladem mtizZe byt
nakupeni cholesterolovych soli [16]. Naopak jako
atypicky vyhliZejici endometroidni cysta podle ul
trazvuku (nikoliv podle histologie) je popisovana en
dometroidni cysta s intracystickou hyperechogenni
solidni komponentou, kterd neni vaskularizova
na [8]. Tento nalez obvykle svéd¢i pro pfitomnost
koagul nebo detritu. Je diilezité pripomenout,
Ze pritomnost cév uvnit¥ intracystické solidni
slozky, podobné jake nalez endometroidni cysty
u postmenopauzalnich pacientek, je hodnocena
jako suspektni nalez, vzhledem ke trojnasob

né az osmindsobné zvySenému riziku maligni
transformace (obr. 5) [4]. Zhoubné ovarialni na
dory jsou ve 4 % asociované s pritomnosti endome
triozy. NejcCastéji jsou zastiZzeny endometroidni
karcinomy, nasledované svétlebunécnymi karcino
my. VétSinou se jedna o dobfe diferencované nadory
zachycené v ¢asném stadiu s pfiznivou prognézou.

Priblizné ve 12 % pripadii mohou endomet
roidni cysty v téhotenstvi podléhat decidualiza
ci s nalezem hladkych a bohaté perfundovanych
solidnich intracystickych prominenci. Jedna
se o funkcéni zmény, které se spontanné upravi
po porodu. Ultrazvukové charakteristiky téchto
zmeén jsou podrobné popsany v recentnim ¢lanku
Frithaufa a kol. [7]. Velmi vzacné dochazi k akut
nim komplikacim a rozvoji ndhlé pfihody bfisni
v téhotenstvi na podkladé ruptury decidualizované
endometroidni cysty s rozvojem hemoperitonea.

V klinické praxi je pritomnost endometroidnich
cyst Casto doprovazena vznikem sristl a tvorbou
komplikovanych tuboovarialnich komplexd s di
latovanymi, poslepovanymi vejcovody a perito
nealnimi pseudocystami (opouzdrené vypotky na
podkladé adhezi). Saktosalpinx se zobrazuje jako
protahly dtvar s inkompletnimi septy (obr. 6).
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Tab.1  Stanoveni posunlivosti organti béhem ultrazvukového vySetieni

Pohyblivost organd 83
(sliding sign) 85

97 Reid, 2013 [17]
96 Hudelist, 2013 [9]

Udavana presnost vySetfeni pomoci posunlivosti (,sliding sign“) v detekci srlisti v panvi v prednim a zadnim kompartmentu. Sristy jsou mnohdy jedinym znakem povr-

chové endometriozy detekovatelné pfi ultrazvukovém vysetreni.

Krev uvnitf dilatovaného vejcovodu (hemato
salpinx) ma vzhled mlé¢ného skla, podobné jako

u endometroidni cysty. Po zakrvaceni, v ramci
formovani krevniho koagula, Ize uvnitf vejcovodu
zobrazit smiSeny obsah na podkladé pfitomnosti
anechogenni nebo hypoechogenni tekutiny a solid
ni komponenty bez jakékoliv vaskularizace, nlez
reprezentuje vysrazené sérum a krevni koagulum.
V pripadé hydrosalpingu je pfitomen obsah anecho
genni nebo hypoechogenni s jemnymi bilymi echy.

NEPRIME ZNAMKY ENDOMETRIOZY -
SOFT MARKERS
Definice

Pri ultrazvukovém vySetfeni si vSimame boles
tivosti (sitespecific tenderness), ktera predstavuje
tzv. soft marker poukazujici na pritomnost adhezi
a hluboce infiltrujicich 1ézi. Bolestivost poukazuje
na patologicky proces a miiZe nas navigovat pri
hledéni hluboko infiltrujici 1éze (tendernessguided
ultrasound). V ultrazvuku se jako soft marker pouzi
va kromé bolestivosti i posunlivost organti (sliding
sign). Sliding sign (,,klouzéani orgdnii navzajem®)
ukazuje na posunlivost organt vic¢i sobé navzijem
a vuci panevni sténé a slouzi k vylouceni pfitomnos
ti adhezi a povrchové endometriozy [9, 17].

Zobrazeni

Rutinné se dokumentuje posunlivost ovarii pro
ti pdnevni sténé a proti déloze. V prednim kom
partmentu se popisuje posunlivost mezi délohou
a moCovym méchyfem. V zadnim kompartmentu se

vySetfuje posunlivost mezi déloznim hrdlem a rek
tem, dale mezi déloznim fundem a sigmoideem.
Posunlivost organti navzajem (positive sliding sign)
se vybavi kombinaci lehkého tlaku vaginalni sondy
proti déloZznimu hrdlu, tlakem mezi délohu a adnexa
a eventudlné protitlakem na podbfiSek volnou rukou
sonografisty. Absence posunlivosti (negative sliding
sign) poukazuje na adheze ¢i obliteraci daného kom
partmentu, kdy lze na zékladé anamnézy a vysledku
zobrazovaci metody usuzovat bud’ na pooperacni
srusty (cisarsky fez), povrchovou endometri6zu (obli
terace bez viditelné 1éze), ¢i hlubokou endometriézu
(viditelna hluboka endometri6za rektosigmoidea

s kompletni obliteraci Douglasova prostoru anebo
hluboka endometri6za mocového méchyte s komplet
ni obliteraci predniho kompartmentu) (obr. 7, 8) [9].

Obr.7  Schéma obliterace panve (frozen pelvis)

Déloha je deformovana na podkladé sristi v Douglasové prostoru do
tvaru ,otazniku'. Pfi lehkém tlaku sondou proti déloznimu hrdlu neni
mozné zobrazit posunlivost délohy proti rektu (negative sliding sign)
na podkladé srustu, proti mocovému méchyfi je déloha posunliva
(positive sliding sign) (a), v pfipadé adhezi v prednim a zadnim
kompartmentu je déloha neposunlivé proti mocovému méchyfi

a rektu (b).

Obr.8  Déloha tvaru otazniku

Schéma obliterace panve s patrnou délohou tvaru ,otazniku' na podkladé adhezi zadni stény délozni k endometroidni cysté (hvézdicka),
zaroven pfitomny srusty obliterujici vezikouterinni pliku (a), ultrazvukovy obraz délohy s pevnou adhezi zadni stény k endometroidni cysté
(hvézdicka) (b), magneticka rezonance obliterovaného Douglasova prostoru na podkladé fixace délohy k velké cysté (hvézdicka) (c).

U - uterus, TVS - transvaginalni sonografie, T2W — T2 vazené obrazy v magnetické rezonanci
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Detekce obliterace Douglasova prostoru pomoci
ztraty posunlivosti délohy vici rektosigmoideu
(negative sliding sign) béhem ultrazvukového vy
Setfeni je vysoce presnou pomtickou (tab. 1), ktera
dosahuje senzitivity 83,3 %, specificity 97,1 % a cel
kové presnosti 93 % [17].

Na pritomnost tézkych adhezi (frozen pelvis)
nas upozorni i zména tvaru a uloZeni organd.
Napfiklad fixace délozniho fundu k rektosigmo
ideu (tvar otazniku, ,,question mark sign“) (obr. 7)
nebo pevné adheze ovarii za délohou (,kissing
ovaries®).

Endometri6za je relativné béZzné onemocnéni,
které je moZné spolehlivé diagnostikovat béhem
zakladniho ultrazvukového vySetfeni. Primdrni
podezieni na toto onemocnéni vychéazi vétSinou
z anamnézy abnormalniho déloZniho krvaceni,
cyklickych bolesti vazanych na menstruacni cyklus
anebo neplodnosti. Zakladni ultrazvukové vySet
feni provedené oSetfujicim gynekologem by mélo
odhalit pfitomnost adenomyozy, endometroidnich
cyst a nepfimé znamky panevnich sristd, které
doprovézeji povrchovou i hlubokou endometriézu.
I v pripadé zdéanlivé normalniho nalezu je vhodné
pii pretrvavajicich obtiZich zvazit odeslani pacient
ky do specializovaného centra.

Tato prace byla podporena Univerzitou
Karlovou v Praze (UNCE 204065 a PROGRES
Q28/LF1), projektem Ministerstva zdravotnictvi
CR (MR CRRVO VFN 641165).
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Diagnostika endometriozy
3. cast — Ultrazvukova diagnostika

hluboké endometriozy
Diagnosis of endometriosis
3rd part — Ultrasound diagnosis of deep endometriosis
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ABSTRACT

Objective: To summarise the current knowledge and
trends in the diagnosis of deep endometriosis.

Design: Review article.

Setting: Centre for diagnostics and treatment of endo-
metriosis and Gynecologic Oncology Centre, Department
of Obstetrics and Gynaecology, First Faculty of Medicine,
Charles University and General University Hospital in
Prague, Department of Gynaecology and Obstetrics,
Burton Hospitals NHS, United Kingdom.

Methods: Literature review.

Results: Deep endometriosis (DE) in the pelvis is divided
into lesions in the anterior and posterior compartment.
In the anterior compartment DE infiltrates bladder and
ureters, while in the posterior compartment it is mostly
uterosacral ligaments, rectum, rectosigmoid and sigmoid

colon and rarely rectovaginal septum and posterior
fornix. Extrapelvic endometriosis is a rare disease typi-
cally located in the proximal bowel segments (jejunum/
ileum/appendix), abdominal wall including umbilicus,
scars after spontaneus delivery and/or after cesarian
section, lungs and diaphragm.

Conclusion: Ultrasound diagnosis of pelvic DE has a high
accuracy in the hands of an experienced sonographer.
Extrapelvic endometriosis is sporadic and imaging of
choice depends on the location, such as use of magnetic
resonance in retroperitoneal disease (sciatic nerve),
computed tomography or endoscopy in thoracic lesions.

KEYWORDS

endometriosis, ultrasound, magnetic resonance
imaging, adenomyosis, endometriomas, deep
endometriosis

SOUHRN

Cil studie: Shrnuti sou¢asnych poznatku a trend(i v ob-
lasti diagnostiky hluboké endometridzy.

Typ studie: Literarni pfehled.

Nazev a sidlo pracovisté: Centrum pro komplexni
|é¢bu endometridzy a Onkogynekologické centrum,
Gynekologicko-porodnicka klinika, 1. 1ékafska fakul-
ta, Univerzita Karlova a VSeobecna fakultni nemocni-
ce Praha, Department of Gynaecology and Obstetrics,
Burton Hospitals NHS, UK.

Metodika: Systematicky pfehledovy Clanek.

Vysledky: LoZiska hluboké endometriézy (DE) v panvi
se déli na postizeni pfedniho a zadniho kompartmentu.
V pfednim kompartmentu DE postihuje moCovy méchyr
a mocovody, v zadnim kompartmentu nejCastéji sakro-
uterinni vazy, rektum, rektosigmoideum, sigmoideum

a vzacné rektovaginalni septum a zadni poSevni klenbu.

Extrapelvicka endometridza je vzacna a typicky se na-
chazi v orélnim Useku stfeva (jejunum/ileum/apendix),
v biini sténé vcetné pupku, v jizvach po spontannim
porodu anebo po cisafském fezu, v plicich a na branici.
Zaver: Ultrazvukova diagnostika panevni DE ma vysokou
presnost v rukou zkuSeného sonografisty. Extrapelvicka
endometrioza je sporadické onemocnéni a zobrazovaci
metody prvni volby zaleZi na lokalizaci, napfiklad vyuZiti
magnetické rezonance u retroperitonedalniho postizeni
(napfiklad nervus ischiadicus), pocitacové tomografie
nebo endoskopie pfi postizeni hrudniku.

KLICOVA SLOVA

endometriéza, ultrazvuk, magneticka rezonance,
adenomydza, endometroidni cysta, hluboka
endometriéza

Korespondujici autorka: doc. MUDr. Daniela Fischerové, Ph.D., e-mail: daniela.fischerova@If1.cuni.cz

Ces. Gynek., 2019, 84, ¢. 4, s. 269-275

2019, 84,¢. 4

CESKA GYNEKOLOGIE



CESKA GYNEKOLOGIE

Hluboka endometriéza (deep endometriosis,
DE) je benigni onemocnéni charakterizované
chronickymi bolestmi a neplodnosti a je defi
nované jako infiltrativné rostouci 1éze zasahu
jici 5 mm a vice subperitonedlné [2]. V pripadé
organového postiZeni se hluboka endometri6za
popisuje pii zasaZeni svalové vrstvy a hlubsich
vrstev stény organt. Na rozdil od zhoubnych
nadort méchyfte Ci tlustého stfeva prorista en
dometri6za zvenku dovnitf, tedy od serézy do
svalové vrstvy, nasledné submukézy a vzacné do
mukozy (obr. 1).

Hluboka endometridza je typicky lokalizovana
v panvi, kde se déli podle uloZeni na postiZeni
predniho a zadniho kompartmentu. U pacientek
operovanych pro endometriézu je pfitomno po
stizeni hlubokou endometri6zou v oblasti rekta
nebo sigmoidea ve 37 %, méchyte nebo ureterti
v 16 aZ 20 % [19]. Zasadnim poZadavkem v rdmci
predoperacni diagnostiky panevni endomet
at’ s vyuzitim ultrazvuku, ¢i magnetické rezo
nance (MR), je pouZzivéni jednotné terminolo
gie v popisu hluboké endometriézy. V roce 2016
vydala skupina IDEA (the International Deep
Endometriosis Analysis group) navrh na stan
dardizovany zobrazovaci protokol pfi popisovani
hluboké endometriézy v panvi béhem ultrazvuko
vého vysetieni [7]. Hluboka endometri6za se mu
Ze také vyskytovat v ordlni Casti stfeva, v bfisni
sténé, v operacnich jizvach, nebo dokonce vzacné
v hrudniku jako plicni endometri6za. V té€ho
tenstvi mdZe hlubokd endometri6za podléhat
deciduéze s malym rizikem rozvoje komplikaci,
jako je napriklad perforace stfeva nebo hemope
ritoneum [5].

Extraovaridlni endometri6za mutze byt az
v 10 % asociovana s pritomnosti maligniho na
doru, v pripadé ovaridlni endometriézy je po

pisovano riziko maligniho zvratu ve 4 % [10].

Nejcastéjsi extraovarialni lokalizaci maligniho
nélezu je rektovagindlni septum, pochva, stievo

a mocovy méchyt. Az 90 % karcinomt vznikajich
extraovarialné na podkladé maligni transformace
endometriézy je endometroidnich karcinomd.
Na druhém misté se miZeme setkat se svétlebu
nécnym karcinomem. Mezi dalsi histotypy patfi
endometridlni stromalni sarkom, karcinosarkom,
adenosarkom a dalsi.

Podle klasifikace IDEA v ramci zobrazeni hlu
boké endometri6zy predniho kompartmentu po
pisujeme léze mocového méchyie a péanevnich
usekt mocovodu.
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ridzy,

Mocovy méchyf

Hlubokou endometriézu mocového méchyre
nalezneme nejcastéji v jeho intraabdomindlni
Casti, ktera se nazyva vertex ¢i apex a v oblasti
baze (fundu) mocového méchyte [7]. U pacientek
s hlubokou endometriézou ma postizeni mocového
méchyte prevalenci 14 % [3]. Prevalence postizeni
ureterll se pohybuje mezi 2 a 15 % [3, 4], postiZe
ni mocovodd s hydronefrézou je vSak mnohem
vzAacnéjsi.

1D 34.75 mm
2D 16.04 mm

Obr. 1 Vrstvy moCového méchyfe pii zobrazeni ultrazvukem

Ultrazvukovy nélez mo¢ového méchyre s hlubokou endometriézou
(ohrani¢ena kalipery) v oblasti baze méchyre.

1 - Usti moCovodu, 2 — submukdza, 3 - svalova vrstva, 4 — hluboka
infiltrujici 1éze zasahujici az do submukozy

MM — mo&ovy méchyf

Senzitivita ultrazvuku v detekci hluboké endo
metriézy mocového méchyte se pohybuje mezi 44
az 100 % [6, 14] a zavisi na velikosti 1éze, ¢im vétsi
1éze, tim vySsi spolehlivost ultrazvuku v detekci
léze. Uspésnost vysetfeni také zavisi na naplni
méchyte. Prazdny méchyt nese riziko faleSné nega
tivnich vysledkt, nebot’ mensi 1éze ve sténé unik
nou pozornosti. Plny méchyr zhorsuje vizualizaci
intraabdomindlni ¢asti méchyfte, kde se nachazi
vétsSina lézi, vzhledem k velké vzdalenosti vertexu
od sondy, opét doprovazené nardstem falesné ne
gativnich vysledkd (obr. 2).

Vysoka specificita ultrazvuku mezi 96,8 % az
100 % v zobrazeni endometriézy mocového mé
chyte mtiZe souviset s dynamickym aspektem ul
trazvukového vySetieni [4, 6]. Povrchové 1éze na
serdze méchyte nelze vétSinou spolehlivé zobrazit.
Pokud vSak neni pfitomna posunlivost mezi délo
hou a mocovym méchyrem (negative sliding sign)

a neni jiny patologicky nalez v dané oblasti, 1ze
predpokladat obliteraci predniho kompartmentu
na podkladé povrchové endometriézy. Soucasné
je nutné vénovat pozornost chirurgické anamné
ze, nebot’ tfetina Zen po cisarském fezu bude mit
pooperacni sriisty, na podkladé kterych bude dé
loha fixovana k mocovému méchyfti bez soucasné
pritomnosti endometriézy.



Obr. 3 Dilatovany ureter a hydronefréza

Schéma hydronefrézy vpravo druhého stupné s dilataci panvicky a
kalichu (a), ultrazvukovy nélez hydronefrézy 2° (b) a hydroureteru
vpravo (d), nalez z magnetické rezonance s detekci hydronefrézy 2°
(Sipka) (c) a hydroureteru (Sipka) (e)

R - ren, TAS - transabdominalni sonografie, T2W - T2 vazené obrazy
v magnetické rezonanci

Uretery a hydronefréza

Mocovody jsou Casto zavzaty do loZiska endo
metri6zy (extrinsic endometriosis), vzacnéji jde
o infiltraci samotné stény mocovodu (intrinsic en
dometriosis). Nejcastéjsi postizeni mocovodd je
v ovarialni fose (fossa ovarica) jejich pfitaZzenim

Obr.2  Hiuboka endometriéza moového méchyre k endometroidnim cystam, které adheruji na pa
Schéma v sagitalni roving s nalezem hluboké endometriézy (oznacena nevni sténu. Podobné mohou byt mocovody obli
hvézdickou) v bazi mo¢ového méchyre (a), Iéze ohrani¢ena kalipery terovany pii infiltraci sakrouterinnich vazt hlubo

(hvézdicka) v ultrazvukovém zobrazeni v sagitélni roviné (b) 1éze K d .. Vzacndi A o d
v magnetické rezonanci v koronami roving (c) a sagitaini roviné (d), Ou endometriozZou. Vzacnejl se stenoza mocovodu

laparoskopicka cystotomie s resekci loziska hluboké endometriozy nachazi v jeho abdomindlnim prtabéhu, kde jde

(hvézdicka) po zavedeni intraureterinich stent (€), mikroskopicky Cast&ji o infiltraci jeho stény (intrinsic endometrio
nalez hluboké endometridzy s piitomnosti endometrialnich zlazek

a stromatu (f) sis). Incidentalni nalez hydronefrézy neni bohuzel
MM — mogovy méchy¥, MP — muscularis propria, U — uterus, TVS — vzacny a vzhledem k chronickému pomalému vyvoji
transvaginalni sonografie, T2W — T2 vaZené obrazy v magnetické probiha obstrukce dutého systému ledvin asym
rezonanci

ptomaticky priblizné u 40 % pacientek [14] (obr. 3).

redu kc:ﬁ
parenchymu

¢

2° | <)

panvicka ‘ panvicka

4

Obr. 4  Stupné hydronefrézy

Prvni stupen (dilatace panvicky) (a), druhy stupe (dilatace panvicky a kalicht) (b), tfeti stuper (dilatace panvicky a kalichd a redukce korového
parenchymu) (c)
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Je obecné znamo, Ze detekce ureteralni endome
tridzy je ztizena, pokud je mocovod Stihly, bez zna
mek hydronefrézy. Presnost ultrazvukové detekce
ureterdlni hluboké endometri6zy je vyssi v pritom
nosti hydronefrézy a jeji senzitivita a specificita
se pohybuje v rozmezi 61,5 % az 100 % [4] (obr. 4).

Cystoskopie neni rutinné doporucovéna k pri
marni diagnostice hluboké endometriézy mocové
ho méchyre, jelikoZ se Casto jedna o submukdzné
uloZené léze. Cystoskopii 1ze vyuzit k zavedeni ure
teralnich stenti nebo cévek, eventualné k odebrani
biopsie k odliSeni benigni a maligni 1éze v pfipadé
atypického nalezu.

Podle klasifikace IDEA v ramci zobrazeni hlubo
ké endometriézy zadniho kompartmentu popisu

Tab.1  Anatomické definice podle doporu¢eni IDEA

jeme léze sakrouterinnich vaz, stfeva (rekta, rek
tosigmoidea, sigmoidea), rektovaginalniho septa
a zadni poSevni klenby. Nejcastéji jsou postiZeny
sakrouterinni vazy, rektum a rektosigmoideum.

Stievni léze

Anatomické déleni distalnich tseki stieva na
rektum, rektosigmoideum a sigmoideum se 1iSi me
zi autory, coz prispiva k nejednotnosti popisu 1ézi.
Napriklad mezinarodné akceptovana definice pte
chodu sigmoidea v rektum je podle Grayovy anatomie
misto, kde se ,,klicka sigmoidea nachazi v relativné
stalé pozici nalevo od stfedni ¢ary v urovni obratle S3,
kde se staci dolti a pokracuje jakoZto rektum“[18]. Tato
definice se s obtiZemi uplatni pfi vySetieni ultrazvu
kem, a proto je doporuceno pouZivat nomenklaturu
a anatomické déleni podle mezindrodniho doporuce
ni skupiny IDEA, specidlné vytvoreného pro zobrazeni
hluboké endometriézy ultrazvukem (tab. 1).

Lokalizace Definice IDEA

Rektovaginalni septum

Rektovaginaini prostor pod Urovni exocervixu

Dolni (retroperitonealni) rektum

Usek stieva pod trovni sakrouterinnich vaz(

Horni (intraperitonedini) rektum

Usek stfeva nad Grovni sakrouterinnich vaz(i upinajicich se na délozni hrdlo

Rektosigmoideum

Usek stfeva mezi rektem a trovni délozniho fundu

Sigmoideum Usek stieva nad trovni dglozniho fundu

Posevni sténa (zadni klenba)

Rektovaginalni prostor pod dolni hranici peritonea v Douglasové prostoru a nad urovni exocervixu

Sakrouterinni vazy

Hyperechogenni tkan vychazejici z posterolateralni ¢asti cervixu a zadni poSevni klenby,
upinajici se na lateralné na rektum a sakrum

Mocovy méchyF

Mocovy méchyf méa 4 ¢asti:

1. Trigonum — hladka trojuhelnikova oblast mezi Ustim obou mocovodu a uretry

2. Baze - ¢ast méchyre naléhajici na klenbu poSevni a cervix

3. Vertex — intraabdominalni ¢ast méchyfe nad bazi

4. Retroperitonealni ¢ast méchyfe — extraabdominalni Usek mezi vertexem a trigonem

Definice adaptované z konsenzu IDEA (Guerriero et al. [7]).

Obr. 5  Anatomie rekta a rektosigmoidea: hluboké endometriéza horniho rekta

Schéma hluboké endometriézy horniho rekta (oznacéena hvézdickou) (a), ultrazvukovy nalez hluboké endometridzy predni stény horiho rekta
s hypoechogenni infiltraci svalové vrstvy (muscularis propria) a submukdzy (hvézdicka) (b), magneticka rezonance v T2 vaZeném obrazu

v sagitalnim (c) a transverzalnim fezu (d) s nalezem identické |éze DE (hvézdicka). Oznaceni vrstev zadni stény rekta od serézy k mukéze

(1 — muscularis propria, 2 — submukdza, 3 — muscularis mucosae, 4 — mukoza). U — uterus. TVS — transvaginaini sonografie, T2W - T2 vazené

obrazy v magnetické rezonanci.
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Infiltrace stfevni stény, podobné jako u moco
vého méchyfte, zacina zevné od serézy smérem do
lumen (obr. 5). VSech pét vrstev stfevni stény lze
snadno identifikovat na ultrazvuku bez nutnosti
jakékoliv stfevni pfipravy na podkladé zmény echo
genity. Ser6za se zobrazuje jako hyperechogenni
vrstva, nasleduje hypoechogenni svalova vrstva
(muscularis propria), hyperechogenni submuko
za, hypoechogenni slizni¢ni svalovina (muscula
ris mucosae) a hyperechogenni mukéza (obr. 5).

V rédmci ultrazvukového vySetteni byla testovana
presnost nativniho a kontrastniho ultrazvuku

v detekci hluboké endometriézy tlustého stieva.
Nativni ultrazvuk (tzv. plain ultrasound) je vy
Setfeni bez jakékoliv pfipravy, zaloZeny jen na
pfirozeném rozdilu echogenity stfevnich vrstev.
Kontrastni ultrazvuk vyuziva rtznych médii ke
zvyraznéni struktur, typicky s vyuZitim anecho
genni tekutiny, ktera lépe definuje prostor a zlep
Suje zobrazeni struktur na podkladé tzv. akustické
ho okna. Nedavna metaanalyza vSak, i pres lepsi
zobrazeni hluboké endometriézy stieva v ramci
kontrastniho ultrazvuku, neodhalila signifikantni
rozdil v presnosti nativniho a kontrastniho ultra
zvuku v detekci hluboké endometriézy (senzitivita
89 % vs. 93 %) [6].

Presnost predoperacniho zobrazeni je zasadni
v planovani operacniho vykonu, jelikoZ hloubka
infiltrace a délka léze jsou hlavni faktory pfi rozho
dovani mezi snesenim fibr6zni endometroidni tka
né z povrchu stfeva tzv. shavingem (z anglického
shave, oholit) a mezi diskoidni nebo segmentalni
resekci stieva. Pri rastu léze do submukazy je vy
soké riziko postiZeni vice nez 40 % obvodu stfeva,
proto je doporucena segmentalni resekce, aby se
predeslo pooperacni stenéze [1].

Prima vizualizace hluboké infiltrujici endomet
ridzy tlustého stfeva béhem koloskopie je limitova

n4, vzhledem k tomu, Ze pouze 20 % lézi zasahuje
do mukdzy nebo submukdzy stfeva, a neni proto
rutinné doporucovana [11]. Povrchové léze na stievé
se zobrazuji obtizné a v tomto pripadé je diagnos
ticka laparoskopie nejlepsi volbou (obr. 6).

Hluboka endometriéza sakrouterinnich vazu

PostiZeni sakrouterinnich vazi ma prevalenci
55 % (na pravé strané) a 61,5 % (na levé strané) u pa
cientek s hlubokou endometri6zou. Podle literar
nich dat je lep3i detekce téchto 1ézi na levé strané
ultrazvukem i MR [4]. Levy sakrouterinni vaz je
kratsi neZ pravy, coZ je dano rotaci a pfichycenim
mezenteria na levou stranu péanve. Koincidence
hluboké endometri6zy na stievé a blizky kontakt
stteva s levym sakrouterinnim vazem zvySuje
soucasny zachyt hluboké endometri6zy na levém
sakrouterinnim vazu. Ultrazvuk zobrazi hlubo
kou endometri6zu sakrouterinnich vazi jako hy
poechogenni noduly v blizkosti délozniho hrdla
v misté, kde se vazy upinaji. Zobrazeni samotnych
sakrouterinnich vaz bez pfitomné léze v pripadé,
Ze neni volna tekutina v panvi, je obtizné, vzhle
dem ke shodné echogenité parametrii s okolnimi
tkanémi. Ultrazvukova detekce hluboké endomet
ri6zy sakrouterinnich vazi ma vysokou senzitivitu
a specificitu (67 % a 86 %), porovnatelnou s magne
tickou rezonanci (70 % a 93 %) [8].

Presnost vySetfeni miizeme zvysit sledovanim
lokélni bolestivosti pfi pohybu sondy ve vrcho
lu pochvy (tzv. tendernessguided ultrasound)
anebo aplikaci kontrastni latky do pochvy [13].
Jako kontrastni latku je mozné pouZit fyziologicky
roztok, u kterého je tfeba uzit specialni krouzek
na vagindlni sondu, aby nedoslo k rychlému uni
ku tekutiny nebo aplikaci gelu do pochvy. Gel je
aplikovéan bud’ pfimo do klenby, nebo do kondomu,
ktery kryje povrch sondy.

Obr. 6  Lokalizace hluboké endometriézy podle doporuceni IDEA

Schéma koronarniho fezu panvi (a), sagitalniho fezu se zobrazenim anatomickych struktur moového méchyre a rekta (b) a sagitélniho fezu

panvi se zobrazenim zadni stény pochvy a rektovaginalniho septa

A - abdominaini Usek mocového méchyre (vertex), B — baze mocového méchyre, DR - dolni rektum, HR — horni rektum, P — pochva, PK - pfedni
kompartment, PP — postranni parametria, R — retroperitonedini ¢ast mocového méchyre, RS - rektosigmoideum, RVS — rektovaginaini septum,
S - sigmoideum, SUV - sakrouterinni vazy, T — trigonum moc¢ového méchyre, U — ureter; ZK — zadni kompartment
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Hluboka endometrioza rektovaginalniho septa
Prevalence 1ézi rektovaginalniho septa u pa
cientek s hlubokou endometriézou je 44 % [4]. Svou
lokalizaci miZe byt postiZeni omezeno na samotné
septum nebo se §ifenim endometriozy ze septa do
pochvy anebo rekta. Chirurgické feseni téchto 1ézi
nese vysoké riziko komplikaci a v rdmci pfedope
racniho stagingu je nutné také zméfit vzdalenost
léze od svérace. Nizké resekce nesou zvysené riziko
postoperacnich komplikaci, napriklad vzniku rekto
vaginalni piStéle, zaloZeni stomie nebo postresekcni
syndrom, ktery je charakterizovany inkontinenci
stolice, nutkavymi pocity k defekaci a problémy
s vyprazdiiovanim. Ultrazvukova diagnostika de
tekce hluboké endometridozy v rektovaginalnim
septu dosahuje senzitivity 59 % a specificity 97 %,
coZ je podobné presnosti MR se senzitivitou 66 %
a specificitou 97 % [8]. Stejné jako v ptipadé detek
ce hluboké endometriézy sakrouterinnich vazt
mtiZeme presnost ultrazvukového vySetfeni zvysit
pouzitim kontrastniho média (viz vyse).

Hluboka endometriéza pochvy

Pochva je zasaZena priblizné u 30 % pacientek
s hlubokou endometriézou [4], je vSak tézké urcit
jeji presnou prevalenci, vzhledem k nejednotné
nomenklature. Pfi vySetfeni v zrcadlech maji léze
typické modravé zbarveni a palpacni vySetfeni ma
vysokou presnost s typickym nalezem nodularit
a lokalni bolestivosti.

Mnoho zobrazovacich protokold, vcetné nej
novéjsiho IDEA protokolu [7], zahrnuje postiZeni
zadni posevni klenby do zobrazeni zadniho kom
partmentu. V ramci popisu 1ézi pochvy existuji
zdkladni dva typy. PostiZeni mtiZe byt omezené na
pochvu samotnou, nejcastéji v zadni poSevni klen
bé. V druhém pfipadé je pochva zasaZena hlubokou
endometriézou proristajici z rektovaginalniho
septa Ci rekta. Ultrazvuk a magneticka rezonance

maji stejnou specificitu dosahujici 82 % [4, 12].

Magneticka rezonance ma vsak vyssi senzitivitu
(82 %) oproti transvaginalnimu ultrazvuku (59 %),
coZz je dano malou vzdalenosti 1éze od ultrazvuko
vé sondy, kdy je mozné drobné 1éze prehlédnout

v ramci nativniho transvaginalniho ultrazvuko
vého vySetfeni [12]. Saccardi popsal signifikant
ni zvySeni presnosti detekce poSevnich 1ézi pri
kontrastnim ultrazvukovém vysSetfeni s pouZitim
fyziologického roztoku do pochvy (saline contrast
sonovaginography) v porovnani s nativnim ultra
zvukem, s nartistem senzitivity z 57,9 % na 94,7 %
a se zvysenim specificity z 91,4 % na 97,1 % [13].

Extrapelvicka endometriéza je relativné vzacna
a postihuje typicky hrudnik, oralni useky stfeva,
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bfisni sténu (predevsim v jizvach po cisafském
fezu), odstupy nervi (napriklad nervus ischiadi
cus) a dalsi.

Na podkladé implantace endometroidni tkané
z peritonealni dutiny do pleurdlni dutiny pfes bra
ni¢ni defekty nebo lymfatika vznikd endometridza
na branici, pleufe a perikardu v podobé Cervenych
vyvySenych 1ézi, které mohou progredovat azZ do
drobnych perforaci. Symptomy jsou typicky vazané
na menstruacni cyklus a zahrnuji predevsim bo
lest hrudniku, recidivujici spontanni, témér vzdy
pravostranny pneumotorax, hemotorax a vzacné
byla popsdna hemoptyza. Asociace plicni paren
chymatézni endometriézy s vykony na déloze pod
poruje embolizacni (hematogenni) teorii vzniku.
Charakteristickymi symptomy plicni parenchy
mat6zni endometriézy jsou hemoptyza vazana na
menstruacni cyklus a bolesti na hrudniku.

Endometriéza ordlni ¢asti stfeva predstavuje
piiblizné 17 % vSech gastrointestinalnich 1ézi (GIT),
z CehoZ nejcastéjsi je endometriéza apendixu (6,4 %
vSech 1ézi), nasledovana lézemi tenkého stfeva

(4,7 %), ileocékalni oblasti (4,1 %) [3]. Vzacné je

popséana endometri6za omenta (1,7 %) [3].

Endometriéza v pooperacnich jizvach v brisni
sténé byva spojena s nartistem velikosti a boles
tivosti 1éze v zavislosti na menstruacnim cyklu,
obcas doprovéazend krvacenim z léze a zménou barvy
kiZe. Nejcastéjsi vyskyt je v jizvé po jednom ci vice
cisarskych rezech (< 1 %), kde se predpoklada mik
roskopicky rozsev deciduy do okolnich tkani béhem
operace, v nichZ se pak vyvine v loZisko endometrié
zy [9]. U netéhotnych Zen miiZe dojit k implantaci
endometroidni tkané do jizev bfisni stény a perinea
(epiziotomie aj.) po operacich na déloze nebo vejco
vodech, po kyretazi anebo v souvislosti s odchodem
endometroidni tkdné béhem menstruace.

Kromé pooperacnich jizev se Casto nachazi en
dometridza v pupku a perianalné. Vzacné mtize byt
endometri6za i v oblém déloZnim vazu (ligamen
tum rotundum), v jeho extraperitonealnim useku
(<1 %), kde se podoba ingvinalni hernii. Vice nez
90 % piipadi ingvinalni endometriézy je na pra
vé strané a symptomy typicky nasleduji cyklické
zmény ektopické endometrialni tkané s bolestivym
cyklickym zdufenim v tfisle [16].

Zobrazeni extrapelvickych 1ézi (hluboké endo
metriézy v tiponu oblého vazu v tfislech ¢i v jizvé po
epiziotomii na hrazi nebo v pooperacnich jizvach
v brisni sténé) je velmi presné ultrazvukem, pokud
je dostupna vysokofrekvencni linearni sonda, ¢i
magnetickou rezonanci. Magneticka rezonance se
VyuZziva, v pripadé symptomi svédcicich pro pri
tomnost extrapelvické endometri6zy, k zobrazeni
loZisek na visceralnim peritoneu jater, oralnich
Usecich stieva, v omentu a podobné. Diagnosticka
laparoskopie ma predpokladanou vysokou ptesnost



pri diagnostice postiZeni brénice, oralnich Gsekt
stteva a dalSich loZisek na peritoneu. V pripadé
nadbrani¢niho postiZeni je metodou volby poci
taCova tomografie (intraparenchymatézni plicni
léze, 1éze na brénici, hemotorax, pneumotorax).
Rentgenovy snimek hrudniku mtze ukazat kom
plikace endometri6zy (hemotorax, pneumotorax).

Diagnostika hluboké endometriézy v panvi je
stanovena béhem expertniho ultrazvukového vy
Setfeni nebo zobrazeni magnetickou rezonanci
a je zpravidla provadéna ve specializovanych cen
trech zabyvajicich se lécbou tohoto onemocnéni.
Ultrazvuk je neinvazivni metoda, ktera s velkou
presnosti zobrazi loZiska hluboké endometriézy
v prednim a zadnim kompartmentu. Pro standar
dizovani péce je doporucen jednotny zobrazovaci
protokol mezinarodni skupiny IDEA. Magneticka
rezonance je indikovana jako metoda druhé volby
v problematickych pripadech. VysSetfeni pocitaco
vou tomografii se provadi v ptipadé podezreni na
plicni formu endometriézy.

Tato prace byla podporena Univerzitou
Karlovou v Praze (UNCE 204065 a PROGRES
Q28/LF1), projektem Ministerstva zdravotnictvi
CR (MR CRRVO VFN 641165).
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Are We Better off Using Multiple Endometriosis Classifications in Imaging and Surgery
Than Settle for one Universal Less Than Perfect Protocol? Review of Staging Systems in

Ultrasound, Magnetic Resonance and Surgery

Abstract

There are multiple classifications in imaging and surgery of endometriosis and in this paper we
offer a review of the main evaluation systems. The International Deep Endometriosis Analysis
(IDEA) group consensus is the leading document for ultrasound assessment, while magnetic
resonance imaging (MRI) is guided by the European Society for Urogenital Radiology (ESUR)
recommendations on technical protocol. In surgery, the revised American Society for
Reproductive Medicine classification (rASRM) is the oldest system, ideally combined with
newer classifications, such as Enzian or Endometriosis Fertility Index (EFI). Recently, World
Endometriosis Research Foundation (WERF) Endometriosis Phenome and Biobanking
Harmonisation Project (EPHect) introduced detailed proforma for clinical and intraoperative
findings. There is still no universal consensus, so the initial emphasis should be on the uniform
reporting of the disease extent until research clarifies more the correlations between extent,

symptoms and progression in order to develop a reliable staging system.

Keywords: endometriosis, magnetic resonance imaging, ultrasound, staging, laparoscopy,

gynaecological surgery
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Introduction

Endometriosis resembles cancer in its invasive character and in many ways the care in
endometriosis follows developments in gynaecological oncology subspeciality, such as
standardising accreditation for endometriosis centers or developping staging systems based on
prognosis prediction and an attempt for complete lesion resection. It is very difficult to
establish a reliable staging system due to the complexity of the disease, its inconsistent and
sometimes even absent progression and need for individualised care with a trend towards
conservative approach. Evaluation systems focus on topography (described as mapping in this
review), description of the disease extent with assigned stages (staging) or a mix of both with
or without prognostic features (other scoring systems, classifications).

In ultrasound, the most prominent has been the International Deep Endometriosis Analysis
group consensus (IDEA, Guerriero et al., 2016) and Ultrasound based endometriosis staging
system (UBESS, Menkaya et al., 2016). MRI technical protocol is outlined in the European
Society for Urogenital Radiology (ESUR, Bazot et al., 2013) guidelines on the technical
aspects of the scan protocol without including anatomical definitions or nomenclature. Surgical
systems go back a century with the revised American Society for Reproductive Medicine
classification (rASRM, ASRM, 1997) as the oldest system, ideally combined with newer
classifications, such as Enzian (Keckstein et al., 2003) or Endometriosis Fertility Index (EFI ,
Adamson and Pasta, 2010). Newer initiatives such as World Endometriosis Research
Foundation (WERF) Endometriosis Phenome and Biobanking Harmonisation Project
(EPHect) focus on incorporating uniform performance of tissue sampling together with
intraoperative reporting (Becker et al., 2014).

This narrative review aims to provide an overview of various evaluation systems and guidelines
on endometriosis in order to provide a comparison among the main three domains: ultrasound,

MRI and surgical staging.
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1.Ultrasound Systems

Since ultrasound is relatively new in endometriosis care, the mapping protocols and
classifications systems have been created mostly after the year 2000. It initially started as
descriptive reviews on endometriosis findings and their appearance on ultrasound. There were
few mapping protocols proposed by individual teams, such as those led by Exacoustos (2014)

or Young (2016), but none were widely accepted (Table 1).

Table 1. Main classification systems and guidelines in imaging.

1.1. IDEA

In 2016 the International Deep Endometriosis Analysis group (IDEA) published a concise
imaging protocol for endometriosis mapping (Guerriero et al., 2016). It focuses on deep
infiltrating pelvic disease and adhesions and so far, it is the only expert consensus available for
ultrasound.

The protocol offers clear anatomical definitions and uniform nomenclature so the study
findings can be used and compared in the future research and practice. Symptoms, such as pain
are used in navigating the probe to the lesions by so-called soft markers, namely site-specific
tenderness and sliding sign, which are suggestive of the presence of lesions or adhesions. This
protocol offers a systematic evaluation of the pelvis to minimise the risk of missing lesions. A
transabdominal ultrasound of the kidneys is mandatory for all women with endometriosis to
search for hydronephrosis.

Proposed systematic approach does not assign any stages to the findings and focuses
solely on topography of the lesions with an emphasis on particularities related to surgery, such
as distance from linea dentata, total length and depth of infiltration of the bowel segment

involved or lesion distance from the ureteric ostia. Possible source of criticism of the IDEA
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systems could be the anatomical definitions, which were tailored to ultrasound use, such as
segments of bowel defined by its position to uterus (rectosigmoid is between the level of
internal os and uterine fundus, sigmoid colon then continues above the level of uterine fundus
etc.) or differences between vaginal and rectovaginal septum lesions based on their relation to

the lower border of the posterior lip of the cervix.

1.2. UBESS

Ultrasound-based endometriosis staging system (UBESS) was used in a multicentre cohort
study, published in 2016 (Menakaya et al.), and it has been the only ultrasound classification
assigning stages/levels of disease progression based on the anticipated level of complexity of
surgical procedure. Depending on the affected sites, cases are classified as UBESS I, I, III,
which correlate with 3 levels of surgical complexity according to the Royal College of
Obstetricians and Gynaecologists (Table 2). The findings from the study suggest that
ultrasound has high accuracy in predicting complicated cases and the UBESS has the potential
to facilitate the triage of women with higher stage endometriosis to the most appropriate centers

with surgical expertise.

Table 2. Ultrasound-based endometriosis staging system (UBESS) classification

2. MRI Classifications

There are no validated staging systems for MRI assessment of deep endometriosis (DE) but
there is a number of publications for educational purposes providing radiologists with guidance
on the description of the pelvis and appearance of endometriotic lesions. Coutinho et al.

authored such publication, offering narrative review on endometriosis and diagnostics in
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1

2

2 general with a particular emphasis on MRI (Coutinho et al. 2011). Foti et al. (2018) illustrated
5

6 features of lesions on MRI with their differential diagnosis, as well as correlations with clinical
7

8 symptoms. Most recently, Feldman et al. (2019) published a MRI reporting system used in the
9

1? local endometriosis center. Such documents are valuable in clinical practice but do not reach
15 international widespread use.

14

15 Quality of MRI reporting depends on the quality of images hence importance is given
16

17 to the technical protocol, including preferred sequences, patient preparation etc. This is
18

;8 outlined in the European Society of Urogenital Radiology (ESUR) guidelines with a little
21

22 emphasis on anatomical terms and definitions. Lack of nomenclature has been addressed by
23

24 using other classification systems, originally designed for ultrasound or surgical evalution.
25

gg Ultrasound protocol IDEA can be adapted for use in MRI and surgical reporting, which was
28 . . . . . . .

29 shown in a single-unit study(Indrielle-Kelly et al., 2020) and is planned to be validated in a

30

31 multicentric IDEA study. The oldest surgical classification still in use (rASRM) has been also
32

gi used for MRI reporting with 95% concordance between MRI and laparoscopic scoring (Zanardi
gg et al., 2003). Similarly, MRI staging using the ENZIAN classification showed good agreement
37

38 with surgical evaluation (Di Paola et al., 2019).

39

40

41

42 2. 1. ESUR guideli

43 A guidelines

44

45 In 2013 the ESUR published guidelines on MR imaging of the pelvic endometriosis (Bazot et
46

47 al., 2016). The protocol is evidence-based recommendation, predominantly focusing on
48

gg technical parameters of the scan, such as array type, timing of the examination and preparation
51

52 of the patient. Deep endometriosis is visualised mainly on T2-weighted images while adnexal
53

54 pathologies are assessed on T1-weighted sequences. To clarify further the nature of adnexal

55

gg mass (endometriomas, abscess, malignancy) diffusion-weighted images (DWI) and TI
gg weighted images with intravenous contrast (gadolinium) can be added as optional sequences.
60
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Similarly to the IDEA protocol, this MRI protocol is limited to the evaluation of pelvic disease

and kidneys.

3. Surgical Classifications

Numerous surgical staging systems have been proposed to date following various outcomes
(Table 3). Carl von Rokitansky described the endometriosis in 1860 but it wasn't until 1970s
that the initiatives to establish classification system continued on a substantial scale. In 1979
the American Society of Reproductive Medicine published their classification, which is
predominantly based on laparoscopy findings and with its updates in 1985 and 1997 it is the
oldest system still in use (ASRM, 1997). The second most important surgical system published
in 2003 is Enzian classificatin (Keckstein et al, 2003), which can be used in conjunction with
the rASRM as suggested in the World Endometriosis Society consensus (Johnson et al., 2017).
Endoscopic Endometriosis Classification (EEC, Mettler, 1984) is still occasionaly used due to
its simple staging although with limited clinical relevance. The only classification system
which was validated and offers prognostic information is the Endometriosis Fertility Index
(EFI, Adamson and Pasta, 2010). Surgical staging is based on visual confirmation of
endometriosis during laparoscopy, which should be accompanied by histological confirmation.
In order to standardised algorithm in laparoscopic evaluation including sites for tissue biopsies,
the World Endometriosis Research Foundation (WERF) Endometriosis Phenome and
Biobanking Harmonisation Project (EPHect) published their intraoperative forms (Becker et

al., 2014).

Table 3. Surgical classification systems.

3.1. Revised American Society of Reproductive Medicine classification system
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The American Society of Reproductive Medicine (American Fertility Society then) published

in 1979 a classification system of pelvic endometriosis with the focus on peritoneum and
adnexa. Since its publication the scoring system underwent two revisions and the current
version was published in 1997 with added description of the appearance of peritoneal implants
(ASRM, 1997). The revised ASRM protocol is the oldest classification system still in use,

which employs point system to establish stage I to IV in relation to severity of the disease.
Scoring is based on pouch of Douglas obliteration, adnexal adhesions and peritoneal and
ovarian endometriosis (Table 3).

The main advantage is the simple staging, which is comprehensible not only for
clinicians but also for patients. The disadvantage is the calculation of the score and stage, which
does not always correspond to general appreciation of the disease. The value of points is
arbitrary, leading to the same score for very different lesions. In other words, the stratification
of stages does not correspond to the increasing level of surgical difficulty, severity of pain or
infertility. For example 2 cm large deep lesion of the peritoneum is scored as 4, therefore stage
I (minimal), while 2 cm large deep lesion of the ovary is scored as 16, therefore stage III
(moderate). The r-ASRM has also a poor correlation with fertility outcomes, symptoms
improvement or quality of life. Its main limitation is however the absence of adequate DE
description. For these reasons it has been recommended by the World Endometriosis Society
to use a combination of rASRM and Enzian or Endometriosis Fertility Index (EFI) based on

individual cases (Johnson et al., 2017).

3.2. Enzian classification system
Enzian classification derived its name from a hotel name where this system was developed
during a local expert meeting by Keckstein et al. in 2003 and was updated in 2012. Its main

aim was to describe deep infiltrating lesions so the pelvis was divided into three zones with the
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cervix in the center: A, rectovaginal space and vagina; B, uterosacral ligaments, pelvic
sidewall, ureters; C, rectum. Other sites of disease are defined by prefix F (from fremd, which
means foreign, strange in German) and sign posted by first letter: FI intestinal, FU ureteral, FB
bladder, FA adenomyosis, FO other (lungs etc). By the anatomical distribution of the A, B, C
zones this staging system resembles cervical cancer staging and similarly to TNM the
description follows ABCEF site order. For example, a patient with adenomyosis, 0.5 cm vaginal
nodule and 3.2 ¢cm sigmoid lesion would be classed as Enzian: A1 BO C3 FA. As a surgical
system it can be used for intraoperative surgical staging but it also takes into consideration
findings from other diagnostic methods in case of extrapelvic spread. Moreover, the application
of the Enzian score in MRI reporting has been shown to have good correlation with
laparoscopic findings, making it suitable tool for preoperative evaluation (Di Paola et al.,
2019).

Enzian classification was initially published in German and it is possibly why it has
been popular predominantly in German-speaking countries. Level 3 competence centers
certified by the Endometriosis Research Foundation (Stiftung Endometriose Forschung, SEF)
in Austria, Germany, Switzerland and part of Italy are required to use Enzian and rASRM for
their reporting (Haas et al., 2013). But despite that there are still no validation studies or good
evidence exploring clinical relevance. Outside these countries Enzian classification has had
limited use due to several factors. The division into zones contrasts with the traditional
classification of the anterior and posterior pelvic compartment. In all other systems uterus is
regarded as a pelvic organ, rather than extrapelvic structure, while in Enzian system
adenomyosis is signposted by FA. Secondly, with its detailed description it is a rather complex
system, particularly difficult to understand by patients. Thirdly, the correlation of ENZIAN

classification with fertility outcomes, pain symptoms and quality of life was never established.
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Nevertheless, the Enzian system with its focus on DE complements the rASRM classification

hence these two should be used together (Johnson et al., 2017).

3.3. Endoscopic Endometriosis Classification (EEC)
Endoscopic Endometriosis Classification (EEC) was proposed in 1984 by professor Mettler
(Mettler, 1984). It is supposed to be based on endoscopic visual evaluation, but the
classification includes extrapelvic disease, such as chest lesions, routinely not visualised during
laparoscopy. Similarly to the rASRM staging, EEC also resembles gynaecologic oncology
staging by using stages I to IV based on the severity and distance from the uterus, i.e. stage [V
is "distant" (extrapelvic) disease . This system evaluates superficial and deep infiltrating
disease but it doesn't include adenomyosis.

This system is one of the simplest and most straight forward classifications. The main
advantage is its coverage from minor superficial lesions to extrapelvic spread. However the
fact that it covers superficial, deep and ovarian lesions, which some authors don't even regard
as one disease, in only 4 categories means that the stratification of patients is insufficient. For
example an endometrioma is stage III as well as a deep infiltrating nodule in the bladder with
complete obliteration of pouch of Douglas. Its clinical relevance could be improved if the
staging was expanded to substaging, similarly to FIGO staging of gynaecologic cancers. Stage
III could be then divided into several subgroups depending on the extent and once data are
available also on the prognosis. For now it is still in use but with limited clinical relevance,
which is reflected in the fact that World Endometriosis Society consensus on the classification

of endometriosis doesn't even offer it for consideration(Johnson et al., 2017).

3.4. Endometriosis Fertility Index (EFI)
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EFI, the most recent evaluation system was published in 2010 as a clinical tool to predict
pregnancy rates in patients with confirmed endometriosis attempting natural conception
(Adamson and Pasta, 2010). It is the only classification system that was validated and also the
only system, which offers prognostic value. It is calculated from historical score and surgical
score. History focuses on reproductive function only (age, years of infertility and prior
pregnancy) and surgical score describes function of tubes and ovaries and then adds scoring
from rASRM. Final score ranges between 0 and 10 and predicts chances of natural conception
over 36 months. EFI score 0-3 represents 10% chance of natural conception, while score 9-10
reaches almost 80%.

This system is very limited in pelvic endometriosis staging as it doesn't cover most sites
of DE or extrapelvic disease and even its inclusion of rASRM classification is not sufficient
for complete surgical staging. The calculation of the score is not very intuitive and some
descriptions might be influenced by subjective judgment (for example, level of dysfunction of
the tube and ovary). EFI is however a priceless tool in advising women on chances of natural

conception and guiding them through options of assisted reproduction.

3.5 The World Endometriosis Research Foundation (WERF) Endometriosis Phenome and
Biobanking Harmonisation Project (EPHect)
WERF EPHect is a global initiative aiming to develop a consensus on standardisartion and
harmonisation of surgical and clinical data with sample collection methods. It was recognised
that one of the main issues in endometriosis research is the lack of standardised description,
reporting and tissue sampling. Inconsistencies in studies and difficulty in reproducing previous
results can be partly attributed to the different methodologies.

In 2014, in their surgical phenotype data collection report they used two intraoperative

protocols — standard recommended surgical form (SSF) and minimum surgical form

URL: http:/mc.manuscriptcentral.com/cjog Email: [JOG-peerreview@journals.tandf.co.uk



Page 11 of 21

O©CoONOOOPRWN =

Journal of Obstetrics and Gynaecology

(MSF)(Becker et al., 2014). These forms included detailed descriptions of lesions, modes of
tissue sampling, but also take into account comorbidities, potential residual disease and
previous classification tools, such as rASRM and EFI. These protocols were very detailed and
when used for clinical research they would provide ample of information for every case. In the
daily clinical use the 6-page standard form might be too long and without any online database
or application it is not practical. However, the ambition for the future is to develop stand-alone
application together with web-based system for endometriosis centres. Since the form gives a
list of surgical and tissue-sampling sites it might indirectly lead to more unified and
standardised procedures across the centers, with better quarantee of a good standard of care at
a national and international level. Even if it wasn’t used in daily practice, it would be beneficial

in standardising disease description and tissue sampling in research setting.

Discussion
Ideal staging system details the extent of disease based on a uniform description of lesions,
including their size and precise anatomical locations, and offers stages based on the risk of
disease progression and overall prognosis, guiding the surgical treatment. There are several
classification of endometriosis focusing either on description or prognosis, but a universal
staging system in endometriosis offering a complete information as detailed above is missing.
Following the cancer staging system, we shall aim to develop a universal staging system in
endometriosis, which starts with a standardised description and measurements of disease
extent, used in imaging and surgery and consequently define the correlation of disease extent,
specific biomarkers and others with prognosis.

Regarding endometriosis extent description, as shown in this review, the evaluation
systems and guidelines in ultrasound, MRI and surgery are not even united at a basic

descriptive level, which is the first step to build a universal classification. Ultrasound and MRI
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are guided by imaging-specific evaluation systems and guidelines, but it was also shown that

it is possible to use some surgical staging systems in imaging (ENZIAN) and vice versa
(IDEA). ENZIAN system was used successfully in MRI staging but it offers limited guidance
on exact anatomical definitions and measurements. On the other hand, the IDEA consensus
originally designed for ultrasound, can be used in MRI and surgical staging (Indrielle-Kelly et
al., 2020). It too has limitations, steming from the ultrasound-specific anatomical definitions,
which sometimes differ from traditional anatomic nomenclature (for instance the definition of
sigmoid colon topography). For that purpose it would be useful to initiate not only international
discussion within the scientific societies but also facilitate inter-disciplinary consensus among
image readers and surgeons to agree on a universal descriptive system for the extent of pelvic
disease including standardized measurements.

Second aspect of staging system is linking the disease extent with risk of progression
and prognosis. This is very chalenging in endometriosis due to several factors. Firstly, the
extent of the disease is poorly correlated with the type and severity of the symptoms (Vercellini
et al., 2007). Secondly, the natural history of endometriosis is not uniform and the disease
doesn’t progress in a constant fashion. Endometrioitic lesions can regress spontaneously in up
to one third of infertile patients while progression was noted in 50% of cases within 12 month
(Harrison and Barry-Kinsella, 2000). Thirdly, the spread of the disease is not uniform and with
the current data it is not possible to establish confidently the order of affected sites. Patients
can have an isolated lesion in the bladder or rectum with otherwise normal anatomy, as well as
extensive disease where the original site can only be presumed. This is even further
complicated by the fact that a complete surgical removal of the disease is not always possible
due to reproductive plans or unacceptable surgical risks. There is an ongoing research into
molecular mechanisms and triggers for disease initiation and progression. Unfortunatelly so

far the promising evidence comes from single unit studies and no biomarker has been
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established to confidently clarify the nature or progression of the disease, helping indirectly
with staging and progression predictions. Another factor to consider is the quality of evidence
itself depending on the uniformity of studies, which could be enhanced for example by using
data colletion report by The World Endometriosis Research Foundation (WERF)
Endometriosis Phenome and Biobanking Harmonisation Project (EPHect)(Becker et al., 2014).

Although our efforts to establish a universal staging system allowing prediction of
disease prognosis and personalized treatment may seem hopeless for now, it is encouraging to
draw a comparison with cancer staging systems. Cancer patients also show individual
differences in symptoms and progression, but international experts managed to unify staging
systems, including gynaecologic cancers staging, based on the available research with regular
updates steming from new evidence.

In summary, developing a standardised staging system in endometriosis has many
obstacles, partly due to lack of robust evidence on the symptoms - disease extent correlation,
progression and prognosis. The first step to build a universal classification is to establish a
standardized description and measurements of disease extent. This should presently be one of

the main priorities of the endometriosis societies all over the world.

Word count: 3620 without references and tables
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Tables

Table 1. Main classification systems in imaging (attached separately due to the width)
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12 Table 2. UBESS classification

14 Level Ultrasound findings Surgical complexity Ability of ultrasound to predict the level
15 (one or more features present) of surgical complexity

16 Accuracy | Sensitivity Specificity
(%) (%) (%)

17 1 Normal mobile ovaries, absent DE, normal POD Negative laparoscopy 87.5 83.3 91.7

18 with or without site-specific tenderness* or mild stage disease

19 2 Endometrioma with or without (1) immobile ovaries, | Moderate stage disease | 87.0 73.7 90.3
20 (2) non-bowel DE, (3) obliterated POD

21 3 Bowel DE with or without (1) non-bowel DE, (2) Severe stage disease 95.3 94.8 95.5
22 immobile ovaries (endometriomas), (3) obliterated
POD

24 RCOG, Royal College of Obstetricians and Gynecologist; DE, deep endometriosis; POD,

26 pouch of Douglas.

* Site-speficic tenderness: endometriosis nodules and adhesions cause pain, elicited by

31 movements of the ultrasound probe, this can be used in navigating the ultrasound towards
33 affected sites, increasing the sensitivity of the imaging. Ultrasound-based endometriosis

35 staging system (UBESS).

43 Table 3. Surgical classification systems (attached separately due to the width)

DE, deep endometriosis; E, endometriosis; POD, pouch of Douglas
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Doesn’t need validation

System Author Imaging Description Stages / categories | Locations described Advantages Disadvantages
method

Ultrasound based | Menakaya | Ultrasound | Ultrasound Level 1 Pelvis Practical application Limited to pelvic disease
endometriosis etal., 2016 mapping, (no or mild No detailed descriptions High accuracy (single study) Limited stratification of lesions (only
staging system assigning 3 stages disease) Good correlation with surgical 3 stages)
(UBESS) based on the Level 2 findings No external validation

anticipated (moderate The only surgery-derived

surgical disease) staging system for ultrasound

complexity Level 3

(severe disease)

International Guerriero Ultrasound | Consensus on No stages Pelvis International consensus
Deep etal. 2016 terms, Anatomical division | Detailed description of lesions High accuracy (single study) Limited to pelvic disease
Endometriosis measurements and | into uterus, adnexa, Possible to use for MRI Anatomical definitions are
Analysis group definitions in anterior and External validation in progress | ultrasound-derived and sometimes
(IDEA) ultrasound posterior different from conventional

description of compartment anatomical definitions

pelvic

endometriosis
European Society | Bazot et MRI Guidelines on No stages or No locations described European consensus No anatomical definition consensus
of Urogenital al., 2017 recommended and | anatomical division | Locations (deep endometriosis and Clear recommendation on or topographical description
Radiology optional aspects adnexa) mentioned in relation to evidence-based recommended Limited to pelvic disease
(ESUR) of technical recommended and optional sequences sequences and techniques and
guidelines protocol in MRI and setting) optional

Table 1. Main classification systems in imaging
MRI, magnetic resonance imaging
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Level Ultrasound findings Surgical complexity Ability of ultrasound to predict the level
(one or more features present) of surgical complexity

Accuracy | Sensitivity Specificity
(%) (%) (%)

1 Normal mobile ovaries, absent DE, normal POD Negative laparoscopy 87.5 83.3 91.7

with or without site-specific tenderness* or mild stage disease

2 Endometrioma with or without (1) immobile ovaries, | Moderate stage disease | 87.0 73.7 90.3
(2) non-bowel DE, (3) obliterated POD
10 3 Bowel DE with or without (1) non-bowel DE, (2) Severe stage disease 95.3 94.8 95.5
1 immobile ovaries (endometriomas), (3) obliterated
POD

©CoOoONOOOOP»WDN -

14 Table 2. UBESS classification
15 DE, deep endometriosis; POD, pouch of Douglas; RCOG, Royal College of Obstetricians and Gynecologist; Ultrasound-based endometriosis staging system (UBESS).

16 * Site-speficic tenderness: endometriosis nodules and adhesions cause pain, elicited by movements of the ultrasound probe, this can be used in navigating the ultrasound towards affected sites, increasing the sensitivity

of the imaging.
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System Author Description Stages / categories Locations described Advantages Disadvantages
rASRM ASRM Point system based on size and I minimal 1-5 points Tubes and ovaries Longevity No DE
revised American Society for 1997 depth of E 1I mild 6-15 points Peritoneum Universal familiarity No extrapelvic E
Reproductive Medicine Stage I-IV based on overall score 1II moderate 16-40 points Obliteration of POD Inclusion in other classification No adenomyosis
classification 1V severe >40 points systems Possible underrepresentation of multiple
findings
Poor correlation with the clinical symptoms
Enzian classification Keckstein Compartments Al1-3 Whole pelvis Extra-pelvic E Crossover with rASRM in 15-17% of cases
et al. A (RV space, V) B1-3 Extrapelvic lesions DE Predominantly used in German-speaking
2003 B (USLs, CL, pelvic sidewalls, C1-3 Adenomyosis Adenomyosis countries
external ureter compression) FA, FB, FU, FIL, FO Inclusion in other classification Complicated categorisation
C (rectum/sigmoid) systems No adhesions
FA adenomyosis
FB bladder
FU intrinsic ureteric E
FI intestine
FO other (lungs, diaphragm etc)
Level 1-3 based on size (<1 cm, 1-
3cm, >3cm)
EEC Mettler and | Lesions visually detected on I lesions <5mm, pelvis Whole pelvis Extrapelvic Extra-pelvic E No adenomyosis
Endoscopic Endometriosis Semm laparoscopy 1I lesions >5mm, pelvis lesions DE Limited detail
Classification 1983 Accounts for known distant lesions, | III frozen pelvis, Possible underrepresentation of multiple
such as lungs endometriomas, extensive findings
pelvic E
1V distant spread (lungs,
proximal intestine etc)
EFI Adamson et | Score for patient's history (age, EFI score 0 — 10 predicting Tubes Externally validated No DE
Endometriosis Fertility Index al. years of infertility, prior chances of natural concpetion Fimbria Focus on outcome (fertility) No extrapelvic E
2010 pregnancies) and surgical factors (0 Ovaries Inclusion in other classification Predictive of natural conception only - no
to 10) 0-3 points: 10% chance systems account for other fertility issues (anovulation
9-10 points: 80% chance etc)
No adenomyosis
WERF EPHect Becker et Simple descriptive form including No stages assigned Whole pelvis Very detailed Very long (standard form 6 pages)
World Endometriosis Research | al. history, symptoms, imaging, Diaphragm Versatile No staging
Foundation Endometriosis 2016 hysteroscopy findings, tissue Incorporates rASRM and EFI

Phenome and Biobanking
Harmonisation project.

sampling

Table 3. Surgical classification systems

DE, deep endometriosis; E, endometriosis; POD, pouch of Douglas
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Objectives. The primary aim was to investigate the diagnostic accuracy of transvaginal ultrasound (TVS) and magnetic resonar
imaging (MRI) in the mapping of deep pelvic endometriosis (DE) in a diseased population. The secondary aim was to offer first
insights into the clinical applicability of the new International Deep Endometriosis Analysis group (IDEA) consensus for
sonographic evaluatiomnwhich was also adapted for MRIand surgicalreporting in this study. Methods.The study was a
prospective observationabhort study.In this study, consecutive women planned for surgicieatment for DE underwent
preoperative mapping of pelvic disease using TVS and MRI (index tests). The results were compared against the intraoperative
findings with histopathological confirmation (reference standard). In case of disagreement between intraoperative and patholog
findings,the latter was prioritisedindex tests and surgical findings were reported using a standardised protocol based on the
IDEA consensusResultsThe study ran from 07/2016 to 02/201@®ne-hundred and eleven women were approachaat, 60

declined participation. Out of the 51 initially recruited women, two were excluded due to the missing reference standard. Both
methods (TVS and MRI) had the same sensitivity and specificity in the detection ddE in the upper rectum (UpR) and
rectosigmoid (RS) (UpR TVS and MRI sensitivity and specificity 100%; RS TVS and MRI sensitivity 94%; TVS and MRI specific
84%). In the assessment of DE in the bladder (BI), uterosacral ligaments (USL), vagina (V), rectovaginal septum (RVS), and ov
pelvis (P), TVS had marginally higher specificity but lower sensitivity than MRI (Bl TVS sensitivity 89%, specificity 100%, MRI
sensitivity 100%, specificity 95%; USL TVS sensitivity 74%, specificity 67%, MRI sensitivity 94%, specificity 60%; V TVS sensit
55%,specificity 100%MRI sensitivity 73% specificity 95%RVS TVS sensitivity 67 %specificity 100%VIRI sensitivity 83%,
specificity 93%P TVS sensitivity 78% specificity 97 % MRI sensitivity 91%,specificity 91%)No significant differences in
diagnostic accuracy between TVS and MRI were observed except USL assps@84j where MRI was significantly better

and pouch of Douglas obliteratiop (€9.04) where TVS was significantly better. Overall, there was a good agreement between
reference standards and both index tests (TVS kappa v p ©.001), MRI K90.755 p € p0801]). Conclusion. We

found that both imaging techniques had overalbod agreement with the reference standard in the detection of deep pelvic
endometriosisThis is the first study to date involving the IDEA consensus for ultrasouitsdmodified version for MRIand
intraoperative reporting of deep pelvic endometriosis in clinipeactice.



2 BioMed Research International

1. Introduction design following the Standards for Reporting of Diagnostic
Accuracy (STARD) guidelines [11]To compare the diag-

Endometriosis has been recognized for decadesas the  nostic performance of both TVS and MRI in the mapping of
leading cause of pelvic pain in women of reproductive age pelvic DE, participants underwent two index tests (TVS and
[1]. Cornille et al. defined deep endometriosis (DE) as in- MRI), which were reported using a predefined protocol
filtration of the tissue deeper than 5 mm with a typicdb- based on the ultrasound IDEA consensus [8] with its
cationinthe wall of bladder and bowel, uterosacral modified version for MRI evaluation (Supplementary
ligaments (USL), vagina, and rectovaginal septum (RVS) [2fable 1). Results from the index tests were compared against
Transvaginalultrasound (TVS) and magnetic resonance intraoperative findings with histopathological confirmation
imaging (MRI) are often used for preoperative staging of thavhere available as the reference standarahich was re-
disease with high accuracy. In the most recent meta-analygierted using the same evaluation protocolbased on the
of these methods by Guerriero et alhoth showed similar  IDEA consensus.
performance when assessing DE in the rectosigmoide- Sonographers and radiologists were blind to any pre-
rosacralligaments, and rectovaginal septum [3]. Studies  vious imaging and clinicalexamination findings surgeons
comparing TVS and MRI in the assessment of bladder DE had access to alfeports in order to plan the surgery and
are scarceand the best available evidence for TVS shows multidisciplinary team,and histopathologists were blind to
sensitivity 62% and specificity 100% [4], which was similar the imaging results but not to the operative findings.
MRI performance noted in a different systematic review
(sensitivity 64 %, specificity 98%) [5]. According to the .
Cochrane review by Nisenblat et 6], TVS and MRl are ~ 2-2- Participants As our study was aimed at detecting the
accuratein diagnosing endometriomas and based on a  accuracy of imaging modalities in the mapping of DEwe
limited evidence also lesions in the lower bowel. Ultrasoundequired participants in whom surgical treatment was
could be more useful in identifying pelvic DE compared witfplanned for high suspicion of DE, hence recruiting them
MRI, but none of the imaging methods could be suggestedfi®m patients in an endometriosis center. Based on the
replace surgicastaging of overalpelvic endometriosis. previous literature with a similar design [12], the sample size

Patients with advanced disease ideally ought be treatedat 95% confidence levalas calculated to be 44 (using the
in an endometriosis center, which should have available highestvalue based on individual anatomicalsite preva-
advanced imaging with expert image readers although this ignces of DE). All patients with suspected pelvic DE planned
not always stated as a compulsory requirement for the  for surgical treatment were consecutively approached to
endometriosis center accreditation [7]. Centres choose theiparticipate in the study. DE was suspected on the basis of (1)
imaging of choice mostly based on the available expertise, clinical symptoms and physical examination and/or (2)
which frequently tend to be MRI. However, ultrasound has nonexpert ultrasound findings and/or (3) previous operative
many advantages over MRktarting with no known con-  findings from the referring institution (diagnostic laparos-
traindications or need for patient preparation (starving, ~ copies without surgicaltreatment). To be eligible to par-
etc.). It is also cheaper, less time-consuming, and due to thiécipate, the women had to be of reproductive age (18-55
dynamic aspects of ultrasound usefir the assessment of  years) with index tests and operation performed within four
adhesions and site-specific tenderness. months of recruitment. A maximum four-month interval

In 2016, the International Deep Endometriosis Analysis Was established as the longest reasonable time frame based
group (IDEA) published a consensus opinion with an aim te®®n the departmental case flow.No changes to hormonal
standardise the nomenclature ofultrasound-based endo- treatment were allowed during this period to avoid influ-
metriosis evaluation [8]In 2017,the European Society for encing findings [13]. Participants were excluded if they had
Urogenital Radiology (ESUR) published guidelines on ~ one or no index test or their index tests revealed findings
technical protocol for MRI assessment of pelvic DE [9]. Thisuspiciousof malignancy. Those with absent reference
study’s primary aim was to investigate the diagnostic ac- standard and those whose index-test-to-operation time
curacy in pelvic DE mapping of two common imaging interval exceeded 4 months were also excluded.
modalities (TVS and MRI) in a diseased population.The
secondary aim was to offer firstinsights into the clinical
applicability of the IDEA consensus and also its use for M
and surgicalreporting.

&S Index TestsAs a part of the preoperative assessment,
each participantunderwent TVS and TAS by one of two
expert gynecologists witk10 years of experience in pelvic
and abdominal ultrasonography(level 3 as defined by

2. Methods EFSUMB [14]) and MRI scan was interpreted by an expe-

rienced radiologistwith >10 years ofexperience in gyne-

2.1. Study Design and Data Collectigfis was a prospective cologic and abdominal imaging; all followed the predefined

observationatohort study led by a clinicaprotocol based protocol based on the IDEA consensus [8].

on the IDEA consensus [10]reporting the diagnostic ac- In addition to the original IDEA consensus, assessment

curacy of TVS and MRI when mapping pelvic DE. Prior to of pelvic portion of the ureter was included in the evaluation

starting this real-world study, we have drafted the study  protocols with a dilatation cutoff value >3 mm [15] for
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identification of obstruction (hydroureter) due to DE (in- 3. Results
trinsic or extrinsic). Renaldilatation (hydronephrosis) was
graded as grade 1 (distended renal sinus), grade 2 (distenddts study was conducted following the publication of IDEA
renal pelvis and calyces)and grade 3 (sacciform hydro-  consensus and ethicapprovalof the study, from August
nephrosis with renal parenchymaatrophy) [16]. IDEA 2016 to February 2018.
consensus was adapted to MRI with the following modifi-
cations in soft markers evaluation: omitting site-specific 4. Participants
tendernessreplacing sliding sign by “sign of adhesions”
(Supplementary Table 1). Technical parameters and setting3ut of 111 patients who were approached, 51 women agreed
of the index tests are listed in Table 1. to participate in the study and underwent index tests. Of the
women who were approached, 60 declined participation due
] to unwillingness to undergo two imaging tests, struggle with
2.4. Reference Standarb reflect the current practice [17], multiple appointments, or they opted to avoid surgery. These
visual confirmation from laparoscopy was used as a refer- \ygre the main reasons why women chose to avoid the
ence standard along with histopathological confirmation forggcong imaging (in most cases MRI). Two out of 51 enrolled
every participant but not necessarily for every possible DE participants delayed surgery for reproductive reasons hence
site. When the anatomicalsite showed no signs of DE on  yere excluded from the study due to the absent reference
laparoscopyfindings were recorded as no DE and biopsy  standard (Figure 1). The final analysis was based on the data
was omitted.When DE was confirmed visuallybiopsy or  from 49 participants. All participants were Caucasian and of
resection was performed for histopathologicaévaluation.  gimilar socioeconomicbackground. Further participant
Laparoscopic evaluation followed standard steps as OUt”ne@emographics are listed in Table 2.
by ESHRE guidelines[17]. All participants underwenta The average interval between the first index test and the
su_rgicalprocedure performed.by one ofthe two gynecol- operation was 41 days (3-118 daysJhe presence of DE
ogists with>10 years of experience in advanced laparoscopyas visually and histologically confirmed in 95.9% of cases
who were assisted by an urologist and/or colorectal surgeopy7/49) (Table 2). The 2 disease-free cases had only ad-
where indicated.The preferred approach was laparoscopic, hesions without visual and histological confirmation of DE.
aiming to remove all or majority of the disease from affectegtorty-seven participants (95.9%) underwent laparoscopic
areas by various techniques including shaving, discoid, angyyocedure,and two (4.1%) had laparoscopy with a con-
segmental resections. Intraoperative findings were describggsion to laparotomy due to difficult laparoscopic surgery.
using the same evaluation protocol based on the IDEA  The prevalenceof histologically confirmed DE lesions
terminology and definitionsdescribing all sites of possible 5cross the various sites among the participant population
pelvic DE. Histology examination was recorded as negativnciuding uterosacral ligaments 69.4% (34/49), rec-
when it failed to identify the typical endometriosis features tosigmoid 34.7% (17/49), vagina 22.4% (11/49), upper
(glands_ar!q stroma) and when in d_isp.ute, pathology finding$ctum 20.4% (10/49), bladder 18.4% (9/49), and rec-
were prioritised over laparoscopy findings. tovaginal septum 12.2.% (6/49).Pouch of Douglas oblit-
eration was present in 81.6% (40/49) and hydroureter due
2.5. Statistical AnalysiData were recorded as binary sets, to extrinsic DE was in 10.2% (5/49). We recorded 3 areas in
and statistical analysiswas carried out using SPSSThe 2 patlenFs with V|s.ually d_escrlped DE on Ia_paroscopy,
sensitivity and specificity with their corresponding 95% where histology failed to identify endometrialglands and
confidence intervals (Cl) positive and negative predictive stromg, an_d hence reference standard was recorded as
values (PPV and NPV, respectively),and positive and negahye (|pvolvement of uterosacral ligaments and
negative likelihood ratios (LR+ and LRrespectively) were rectosigmoid).
calculated for the index tests across various locations of the
pelvic disease. The diagnostic performance of both method®e Test Results

was compared using McNemar’s test and a probability value . ) i .
(p value) <0.05 was regarded significantCohen’s kappa Results of the index tests in comparison with the reference
value (k) was used to determine the level of agreement standard are detailed in Table 3, according to the anatomical

between the index tests and reference standards regarding?"€@s ofthe DE lesion location (Figure 2, Supplementary
the presence or absence of DE lesions in all individual areak2P!e 2)- Al participants underwentboth TVS and TAS

of the pelvis. Agreement was interpreted based on guidelin@§hough allcases of hydroureter in our cohort were iden-
by Altman [18]: K< 0.20, poor agreement;0.21-0.40fair tified on TVS. Ultrasound and MRI performances were not

agreement; 0.41-0.60, moderate agreement; 0.61-0.80 gog;atistically different except in the assessment of pouch of
agreementb.81—1 .OOyéry good agreement. ’ " ¥ Douglas (POD) obliteration where TVS was superior to MRI

(p €®.040) and in the uterosacrdigaments (USLs) where
MRI was better in detecting DE in the USL in general

2.6. Ethical ApprovalThe local ethics committee approved (p €9.039). The difference in the detection of DE in USL was
the study protocol, and informed consent was obtained froranly present on the right side (#0.001) with the left side

all subjects (study number 1249/16 S-lIdpproved version showing no difference (#0.220).0n using Cohen’s kwe
1486/16 1S). found good agreementbetween both TVS and reference
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Table 1: Index tests methodology.

Ultrasound

Magnetic resonance imaging

Voluson E10 (GE medicdbystemsZipf,

Technicabarameters

Austria)

Standard gynecology setting

3 T MR scanner with phased-array pelvic coil (Skyra, Siemens
AG, ErlangenGermany)
Slice thickness 3-4 mm with interslice gaps 0.0 mm-1.0 mm

Preparation

No bowelpreparation or contrast gel

sonography

Fasting for 4 hours
Butylscopolamine 1 mg i.v.

Transvaginaliltrasound (TV probe

Technicabrotocol
(standardised for use in
every participant)

7-9 MHz)

probe 4-7 MHz)

Protocol-part 1 for pelvic DE location
(1) 2D T2W sequences in sagittalxialand oblique plan&
Protocol—-part 2 for adnexdkesions
(2) Dixon technique 2D (T1W images inatith and without

Transabdominal ultrasound (curvilinear Tfat suppression sequenc%s)

(3) DWI in axial plang *
(4) Postcontrast 2D T1W with fat suppression (i.v.
gadoliniumj *

Pelvis
Imaged Upper urina
area PP ry

tract

TVS
TAS

Whole pelvis from iliac crests to pubic bone
T2-weighted sequences in coronal plane from symphysis up to
kidneys

*ESUR recommends 2D T2W sequences for pelvic DE [9JESUR recommends 2D T1W sequences for endometriomas with Dixon technique as an
alternative to confirm the presence of blood and to rule out a fat-containing lesion (such as dermoid§3@IR recommended as optional sequences for
‘indeterminate’ adnexal endometriosis (differential diagnosis of pelvic inflammatory disease, malignancy) [9]. 2D, two-dimensional; DE, deep endometriosis:
DWI, diffusion-weighted imaging; ESUR, European Society of Urogenital Radiology guidelines [9]; MRI, magnetic resonance imaging; T1W, T1 weighted;
T2W, T2 weighted;i.v. intravenous;TAS, transabdominalultrasound; TVS, transvaginalultrasound.

Potentially eligible participants
(women with suspected deep|
endometriosis requiring surgery)
n=111

v
Eligible participants
n =51

Declined participation
n =60
(i) Discomfort (n = 18)
(i) Travel issues (n = 25)
(iii) Wished to avoid surgerny
(n=17)

v

TVS and MRI performed
(index test) n = 51

v

TVS positive, n = 51
MRI positive, n = 51

Excluded participants
n=0

A 4

N

No reference standard n =

Test-to-surgery time > 4monthss,

(n=2)

Reference standard
(operative findings with
histological confirmation
where available) n = 49
\
A 4
Final diagnosis:
deep endometriosis

(ii) Target condition absent (n = 2
(iii) Inconclusive (n = 0)

Figure 1: STARD Flow diagram. N; number of participants; TVS,

(i) Target condition present (n = 47)

transvaginalltrasound;MRI, magnetic resonance imaging.

standardsK €0.727 (p £©.001) and MRI and reference

standardsk €0.755 (0 ©.001).

Please note these are only schematic drawings of various
anatomicalsites described in the IDEA consensus [8].

6. Discussion

Accurate mapping of DE is essentiah preoperative plan-

ning in order to consent patients adequately and organises a
multidisciplinary team and the estimated theatre tinfeur
primary aim was to assess the diagnostic accuracy of TVS
and MRI in preoperative pelvic DE mapping on the same
cohort, using one standardised protocol for index tests and
reference standard We found that TVS and MRI were
similar in their performance in endometriosis mapping; only
in the assessmenbf USLs did MRI achieve significantly
better results (p €9.039); and in POD obliteration, TVS
showed significantly higher accuragy @9.040) (Figure 3).
The unique aspect of our study is the adaptation of the only
international imaging consensus on endometriosisyvhich

was originally intended for ultrasound assessment, for use in
MRI and intraoperative reporting of DE.

There are no studies, which compared TVS and MRI in
DE mapping on the same cohort by using the same
standardised protocol among index tests and reference. Our
study’s prospective design and standardised protocol based
on the IDEA consensus which together with a high-end
imaging technology used by expersonographers and ra-
diologists and experienced surgeonsn a referral center
setting offer valid data on the mapping capability of the
investigated methods.

One of the limitations of this study was a poor partic-
ipant uptake, where patients declined participation because
of discomfort, difficulty attending multiple appointments, or
they wished to avoid surgery. Although the sample size was
counted as adequate, it resulted in low or zero incidence of
certain lesions. It could be also argued that the high
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Table 2: Baseline characteristics.

Age (years)mean (SD) 32.4 (5.3)

BMI, mean (SD) 23.6 (3.9)
Nulliparous 32 (62.3)

Parity,n (%) Uniparous 13 (26.5)
Multiparous 4 (8.2)

Primary infertility 21 (42.9)

Fertility, n (%) Secondary infertility 3 (6)

Normal fertility 10 (20.4)
No reproductive attempts 15 (31)
No treatment 33 (67.4)

Progestogen only 12 (24.5)

Hormonal treatment,n (%) Combined oral

contraception 4(82)
0 25 (51)
Previous gynecologicalirgery investigating pain/infertilityy (%) ; 201(?2(;'8)
3 3 (6)
Dysmenorrhea 41 (83.8)
Dyspareunia 32 (62.3)
Main symptoms 1 (%) Dyschesia 19 (38.8)
Noncyclicalpain 12 (24.5)
Dysuria 8 (16.3)
Interval between initial symptoms experienced and diagnosis of endometriosis (years), mean 2.4 (1.9)

(SD)
BMI, body mass index (kg/rf); n, number of participants;SD, standard deviation.

prevalence of DE (95.9%) amongst our participants indicatesported (TVS 67% [3]MRI 70-85% [3,5, 20]) (Table 4).
selection bias, but our study does not examine the diagnos#side from the selection bias, it is possible that is due to the
ability of TVS and MRI to detect disease from the general improving skillset required for USL DE detection. The
population. It investigates the ability ofthe imaging mo-  higher USL sensitivity observed might be also due to high
dalities to accurately map the disease in a diseased pop- association of USL and bowel endometriosis lesiomisich
ulation and as such resemblesthe previously published  was found in 21 out of 34 patients with affected USL (62%).
studies [12, 19]. Indeed, our aim was to assess the diagnosftee presence of bowel DE on TVS and MRI and significant
accuracy of imaging methods in individual anatomical sitessite-specific tenderness on real-time TVS might have guided
therefore, our inclusion criteria limited recruitment only to image readers to focus on the assessment of USL increasing
women very likely having the disease. Another limitation is the chance of identifying even smaller lesions. Additionally,
missing pathologicalconfirmation of the disease in some the left USL is shorter than the right one due to the rotation
sites. In our cohort, only 24.5% of cases (12/49) had a discaidl attachment of the sigmoid mesentery to the left pelvic
or segmental resection with full pathological evaluation, angide wall.lts close proximity to the bowel may explain the
although the disease was histologically confirmed in 95.9%higher accuracy in DE detection on the left side when
patients (47/49), it was not available for every anatomical siempared with the right side in our study (left USL:TVS
of potential DE. A biopsy sample can miss fociof endo-  90%, MRI 90%; right USL: TVS 73%, MRI 76%). The slightly
metriosis, which might only be found if the entire organ wadower specificity in the detection of DE in USLs is due to 2
removed. As pathology was prioritised over laparoscopy cases of negative histology in both right and left sides despite
findings as reference standard in this studythere were 2 clear clinical and visual diagnosis (as mentioned above).
participants (4.1%) with obvious clinicalDE but negative  Another factor to consider is generally difficult visualisation
histology (2 uterosacraligaments and 1 rectosigmoid in-  of USLs on the ultrasound,owing to their noncontrasting
volvement).Pathology examination was recorded as nega- echogenicity and lack of standardised ultrasound technique.
tive when it failed to identify the typical endometriosis The latter was addressed in a recentcommunication by
features (glands and stroma). It is however important to noteeonardi et al.[21], suggesting a systematic structured ap-
that glands and stroma are not always present in the later proach to visualising USLs.
stages of endometriosis when reactive fibrosis becomes the Vaginal DE was detected with lower sensitivity (TVS
main histologicalfeature. 55%,MRI 78%) than previously reported (Table 4).The

Our results are largely similar to previously published possible reason for this is a new definition of vaginal lesions
data with minor exceptions. The sensitivities of both by IDEA consensus defining them as “a lesion located at the
methods in the detection of USL DE were marginally higheposterior and/or lateral vaginal fornix below the line passing
in our study (TVS 74% and MRI 94%) than values previousiyong the caudal end of the peritoneum of the lower margin
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Figure 2: Schematic drawings demonstrating the IDEA proposed anatomifinitions of deep pelvic endometriotic lesions [7(a)
pelvis—transverse plane at the level of cervix; (b) pelvis—longitudinal plane showing bowel and bladder sections, (c) pelvis—longitudinz
plane demonstrating vagina and adjacent structures. AC, anterior compartment; BB, bladder base; BD, bladder dome; LP, lateral param
LR, lower rectum;PC, posterior compartmentRB, retroperitonealpart of the bladder;R; rectum; RS, rectosigmoidRVS,rectovaginal
septum;S; sigmoid; TB, trigonum (bladder);U; ureter; UR, upper rectum;USL, uterosacraligament;V; vagina.

Bladder

*

V)

Figure 3: Nodule of deep endometriosis in the bladder base: (a) schematic drawing in the longitudinal view; (b) transvaginal ultrasound i
the longitudinal plane; (c) magnetic resonance imaging in the transverse plane; (d) magnetic resonance imaging in the longitudinal plane
(e) laparoscopic resectioff;) histology MP, muscularis proprial VS, transvaginal ultrasound;2W, T2-weighted magnetic resonance
imaging;U; uterus;*, deep endometriosis lesion.
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Table 4: Comparison of results with previous research.

, , Sensitivity (%) Specificity (%)
. Areas investigated for Index . ) ; ) ) ;
Pelvis DE tests This  Previous literature (author, This Previous literature (author,
study year) study year)
62.0 (Guerriero2015) [4] 100 (Guerriero2015) [4]
Anterior TVS  89.0 100 (Exacousto014)[12] 100.0 968 (EX"’EfgrStOQOM)
compartment Bladder 44.0 (Savelli2009) [23] 100 (Savelli2009) [23]
64.0 (Medeiros2015) [5] 98.0 (Medeiros2015) [5]
MRI 100.0 81.0 (Kriger,2013) [20] 95.0 94.7 (Kriger,2013) [20]
TVS 74.0  67.0 (Guerriero2018) [3] 67.0 86.0 (Guerriero2018) [3]
USL 70.0 (Guerriero2018) [3] 93.0 (Guerriero2018) [3]
MRI 94.0  85.0 (Medeiros2015) [5] 60.0  80.0 (Medeiros2015) [5]
77.5 (Kriger,2013) [20] 68.2 (Kriger,2013) [13]
87.2 (Exacousto2014)
Right USL TVS 56.0 80.7 (Exacoustog014)[12] 84.0 [12]
MRI 94.0 93.0 (Bazot2011) [24] 65.0 72.0 (Bazot2011) [24]
85.0 (Exacousto2014)
Left USL TVS 81.0 82.8 (Exacousto2014)[12] 100.0 [12]
MRI 88.0 89.0 (Bazot2011) [24] 91.0 61.0 (Bazot2011) [24]
89.7 (Exacoustos, 2014) [12] 86.2 (Exacousto2014)
VS 100.0 100.0 [12]
Rectum lower/upper ' 94 .4 * (Exacoustos2014) ' 84.9 * (Exacoustos2014)
Posterior [12] [12]
compartment MRI 100.0 — 100.0 —
TVS 94.0  85.0 (Guerriero2018) [3] 84.0 96.0 (Guerriero2018) [3]
Rectosiamoid 85.0 (Guerriero2018) [3] 95.0 (Guerriero2018) [3]
9 MRI 94.0 83.0 (Medeiros,2015) [5] 84.0  88.0 (Medeiros2015) [5]
80.2 (Kriger,2013) [20] 77.5 (Kriger,2013) [20]
59.0 (Guerriero2018) [3] 97.0 (Guerriero2018) [3]
~vs TVS 67.0 73.9 (Exacousto®014) [12] 100.0 86.2 (ExaE;:g]ustOQ,OM)
66.0 (Guerriero2018) [3] 97.0 (Guerriero2018) [3]
MRI 83.0 77.0 (Medeiros2015) [5] 93.0 95.0 (Medeiros2015) [5]
TVS 550 58.6 (Exacousto®014)[12] 100.0 27 (EX"’E;’Z]“SK’Q‘OM)
Vagina VR 130 820 (Medeiros2015)[5] o o 82.0 (Medeiros015) [5]
) 81.4 (Kriger,2013) [20] ) 81.7 (Kriger,2013) [20]

SCranial (upper) rectum. **Lower (caudal) rectum DE, deep endometriosistJSL, uterosacraligaments;RVS, rectovaginalseptum;TVS, transvaginal
ultrasound;MRI, magnetic resonance imaging.

of the rectouterine peritoneal pouch, and above a line bends inferiorly and is continuous with rectum,” might have
passing along the lower border of the posterior lip of the  contributed to higher rates of reporting of sigmoid lesions in
cervix” [8]. Although relatively easy for a sonographer or the previous literature.

radiologist to distinguish,it is obvious that such complex Although there were no statistically significant differ-
anatomicaldefinition might be difficult for a surgeon to ences between MRI and TVS in the assessment of pelvic DE
apply when there is a limited clarity of anatomicalin- except for the higher accuracy of MRI in the assessment of

volvement during a complex pelvic dissection, which is oftedSLs (p €®.04) and higher accuracy of TVS in the de-

the case when dealing with DE. This in turn led to increasetection of POD obliteration (o €®.04), the dynamic aspect
rate of vaginalDE being reported intraoperatively by sur-  of ultrasound examination in addition to high-resolution
geons (reference standard) in contrast to index tests, whichransvaginal ultrasound probe appears to have resulted in
had much clearer view of structures involved. In contrast tohigher specificity of ultrasound with 2.5% of false positive
the previously published dataye encountered no sigmoid readings in comparison to MRI (6.4%) in overall pelvic DE
lesions and no lower rectum lesions, but we regard the latteletection. The disadvantage of ultrasound in the pelvic DE
as acceptable since these lesions are very rdxesence of mapping is the challenging retrospective review of images
sigmoid lesions however could be explained by the new  with difficult second opinion, limited detection of
IDEA of definition of bowel segmentabove the levelof  extrapelvic lesionsand the lack of training and available
uterine fundus. The traditional topography of sigmoid loop expertise, which is the main reason for choosing MRI over
as described in Gray’s anatomy [22] “lying just to the left ofultrasound. It would be cost-effective for a busy endo-
the midline at the level of the third sacralbody, where it ~ metriosis center to invest in the ultrasound training and
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then use MRI only as a second test in case of diagnostic uterus, corresponding to dense inter-ovarian adhesions and
uncertainty. frozen pelvis. Supplementary Table 2:IDEA anatomical

We cannot offer any formal validation of the IDEA definitions. USL, uterosacralligaments. *IDEA protocol
consensus, given the limited number of participants, but wedoes not offer anatomical definition of USL but comments
can report on the use in clinical practice and application to on methodology of USLs evaluation and ultrasound ap-
MRI and surgical reporting. The results in accuracy, similarpearance when USLs are affected by DE [7]. (Supplementary
to the previous research apart from the vagina and sigmoidViaterials)
colon, are suggestive that the new IDEA nomenclature does
not have overalla negative impacton the detection rate. References
However, as mentioned above, some anatomical definitions

might be challenging to apply in surgical assessmentt [1] P. Vercellini,“Endometriosiswhat a pain it is,” Seminars in
might be also beneficiaif the formal IDEA proforma in- Reproductive Medicineol. 15,no. 3, pp. 251-2611997.
cluded magnetic resonance protocol covering the technical [2] F. J. Cornillie, D. Oosterlynck, J. M. Lauweryns,and
aspectssettings,and patient preparation in line with the P. R. Koninckx, “Deeply infiltrating pelvic endometriosis:
current ESUR recommendations [9], hence simplifying it for ~ histology and clinical significance,”Fertility and Sterility,
use in daily practice We also cannot comment on the ac- vol. 53, no. 6, pp. 978-983,1990.

curacy of TVS and MRI and the use of the IDEA consensus[3] S- Guerriero, L. Saba,M. A. Pascualet al., “Transvaginal
in nonexpert hands outside endometriosis centers, since our  Ultrasound vsmagnetic resonance imaging for diagnosing
results correspond only to advanced expertise appropriate deep infiltrating endometriosisystematic review and meta-
for the centers analysis,” Ultrasound in Obstetrics and Gynecology, 51,
To conclude, TVS and MRI show similar performance in 4 Sno.65, pp- 586552.5201% A Mi LA f
pelvic DE mapping using the protocobased on the IDEA [4] t' uerrlgrol,Jlt. JOSSz‘f' d inguez eftda ” ccduracytg .
consensus and ESUR guidelind8oth diagnostic methods ransvaginaiirasounc for iagnosis ol deep endomenosts

) ) ’ in uterosacral ligaments,rectovaginalseptum, vagina and
had the same accuracy in the detection of DE in the upper bladder: systematic review and meta-analysis,” Ultrasound in

rectum, rectosigmoid, and ureter. TVS had marginally Obstetrics and Gynecologgl. 46,n0. 5, pp. 534-5452015.

higher specificity but lower sensitivity in the assessment of [5] . R. Medeiros,M. I. Rosa,B. R. Silva et al.,“Accuracy of

bladder,USLs,vagina,rectovaginakeptum,and pelvic DE magnetic resonance in deeply infiltrating endometriosist

overall. systematic review and meta-analysis,” Archives of Gynecology
and Obstetricsyol. 291,n0. 3, pp. 611-6212014.

Data Availability [6] V. Nisenblat, P. M. M. Bossuyt, C. Farquhar, N. Johnson, and

M. L. Hull, “Imaging modalities for the non-invasive diag-
This study was a single-unit study, where data were recorded nosis of endometriosis,” Cochrane Database &ystematic
on preprinted forms as a part or preoperative and intra- Reviewsyol. 2016,n0. 2, 2016. '
operative reportingPatients’data were anonymised in the  [7] British Society for Gynaecologic&indoscopyfRequirements
final database, which was sent to the statistician as an excel to Be a BSGE Accredited Centféritish Society for Gynae-
sheet.The descriptive summary ofcases (number oftrue cologicalEndoscopyl.ondon, UK, 2017 https://www.bsge.
positives negativesetc.) is included within the article.All org.uk/requirements-to-be-a-bsge-accredited-centre/. _
data and information used in the introduction and dis- [8] S. Guerriero, G. Condous, T. van den Bosch et al., “Systematic

cussion are included in the referencesand are available approach to sonographic evaluation of the pelvis in women
online with suspected endometriosisncluding terms, definitions

and measurementsa consensus opinion from the Interna-

tional Deep Endometriosis Analysis (IDEA) group,” Ultra-

sound in Obstetrics and Gynecology, vol. 48, no. 3, pp. 318-332,
2016.

[9] M. Bazot, N. Bharwani, C. Huchon et al., “European society of
urogenital radiology (ESUR) guidelines: MR imaging of pelvic
endometriosis,” European Radiology, vol. 27, no. 7,
pp. 2765-27752016.
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We found that both TVS and MRI had a high detection

Application of International Deep Endometriosig of DE in the bladder (sensitivity of 89% for TVS vs

Analysis (IDEA) group consensus in preoperatiye, for MRI; specificity of 100% for TVS vs 95% for
ultrasound and magnetic resonance imaging of\|R|), upper rectum (sensitivity and specificity of 100%

deep pelvic endometriosis

The International Deep Endometriosis Analysis (IDEA)
group statement? is the first international consensus
on nomenclature and measurements in endometriosis
imaging. We report on our preliminary experience using
the IDEA imaging protocol, which offers guidance on the
terms and definitions in pelvic endometriosis ultrasound
examination. As it is important to standardize reporting
among endometriosis centers and countries, and as
magnetic resonance imaging (MRI) is used widely as an
alternative to ultrasound examination, we have extended
the use of the protocol to both imaging modalities, as well
as intraoperative reporting.

The design of this prospective study followed the IDEA
imaging protocol and planned to evaluate the performance
of the IDEA protocol for mapping pelvic endometriosis
using both ultrasound and MRI. Before joining the
multicenter IDEA study, we approached 111 consecutive
patients in a specialist referral center for endometriosis
who had suspected deep endometriosis (DE) requiring
surgery, from August 2016 to February 2018; however,
60 women declined participation due to discomfort  or
travel issues. Fifty-one patients with suspected DE agreed
to undergo both transvaginal ultrasound (TVS) and MRI
before surgery; however, two were excluded from the final
analysis due to delayed surgery beyond 4 months. For the
MRI protocol, we removed soft markers (sliding sign and
site-specific tenderness) and replaced them with signs of
extensive adhesions;otherwise, the IDEA protocol was
used in its published form (Table S1). Laparoscopy and
histology were used as the reference standard.

for both) and rectosigmoid (sensitivity of 94% for both;
specificity of 84% for both). TVS had a higher specificity
than did MRl  for DE in the vagina (V), uterosacral
ligaments (USL) and rectovaginal septum (RVS) (V: 100%
vs 95%; USL: 67% vs 60%; RVS: 100% vs 93%) but
a lower sensitivity (V: 55% vs 73%; USL: 74% vs
94%; RVS: 67% vs 83%). Ultrasound and MRI showed
similar overall sensitivity (78% and 91%, respectively)
and specificity (97% and 91%, respectively) in pelvic DE
assessmentresulting in an overall accuracy of 92% for
TVS and 91% for MRI (Table 1). There was an overall
good agreement between TVS and the reference standard
(kappa value (k) =0.727; P < 0.001), and between MRI
and the reference standard (k = 0.755; P < 0.001).
Although our sample size was small, the results are
consistent with those of previous research. This would
suggest that the new definitions, such as description of
bowel DE in relation to the parts of the uterus (e.g. fundus)
and insertion of uterosacral ligaments on the cervix,
may be used in clinical practice without compromising
established accuracy. Furthermore, use of the IDEA
protocol in MRI is possible, allowing standardized
reporting across all main modalities. Modifications of the
IDEA consensus for MRI use seem to be of importance as
many centers use MRI as their imaging modality of choice.
MRI assessment of pelvic endometriosis follows guidelines
of the European Society of Urogenital Radiology (ESUR)
which detail a technical protocol for optimal acquisition
of images. Such a technical protocol should be included in
any future IDEA protocol updates to offer full guidance in
radiology. The ongoing multicenter IDEA study aims to
evaluate the diagnostic accuracy and predictive value of

Table 1 Sensitivity, specificity and accuracy of International Deep Endometriosis Analysis (IDEA) group imaging protocol for deep
endometriosis (DE) using transvaginal ultrasound (TVS) and modified protocol for magnetic resonance imaging (MRI)

Patients with positive Tvs MRI*
findings (n = 49) Sensitivity Specificity ~ Accuracy Sensitivity Specificity ~ Accuracy

DE location (norn (%)) (%) (%) (%) (%) (%) (%)
Anterior compartment

Bladder 9(18.4) 89 100 98 100 95 96

Ureter 5(10.2) 100 100 100 100 100 100

Total individual lesions 14 93 100 99 100 98 98
Posterior compartment

Uterosacral ligamentst 34 (69.4) 74 67 71 94 60 84

Right uterosacral ligament 18 (36.7) 56 84 73 94 65 76

Left uterosacral ligament 26 (53.1) 81 100 90 88 91 90

Upper rectum 10 (20.4) 100 100 100 100 100 100

Rectosigmoid 17 (34.7) 94 84 88 94 84 88

Sigmoid colon 0 (0) — — — — — —

Rectovaginal septum 6(12.2) 67 100 96 83 93 92

Vagina 12 (24.5) 55 100 90 73 95 90

Total individual lesions 88 76 95 91 90 89 89
Overall individual lesions 102 78 97 92 91 91 91

*Compared against reference standard (laparoscopy and histology). tLesion on left, right or both sides.

Copyright ¥ 2020 ISUOG. Published by John Wiley & Sons Ltd.
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ultrasound, using IDEA terminology, in the detection of
DE in women scheduled for surgery. We hope that it will
also evaluate MRI for this purpose and we expect that
the reported accuracies will be confirmed in the ongoing
multicenter study, which was initiated in 2018, and future

updates will reflect experience from multiple departments.
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Purpose. We aimed to compare the learning curves of an ultrasound trainee (obstetrics and gynecology resident) and a radiolo
trainee when assessing pelvic endometrioMethods.Consecutive patients with suspected endometriosis were prospectively
enrolled in a tertiary center. They underwentan ultrasound and magnetic resonance imaging preoperativelyhich was

reported according to the InternationaDeep Endometriosis Analysis (IDEAgroup consensusTrainees reported on deep
endometriosis (DE), endometriomas, frozen pelvis, and adenomyosis. Using the Kappa agreement, their findings were compare
against laparoscopy/histology and expert findings. The learning curve was considered positive when performance improved ove
time and indeterminate in allother casesResultsReports from thirty-five women were divided chronologically into 3 equal

blocks to assess the learning curiver ultrasoundfrainee versus expert showed a positive learning curve in oyehiic DE
assessmenthere was an excellent agreement for adenomyé#sipipa = 1,9 = 0.J)9rozen pelvisKappa = 0,99 = 01
bowel(Kappa = 1,08 = 0J)1and bladder DE assessmeitdppa = 1,00 = 0. 01IEndometrioma and uterosacrigament
assessmerghowed an indeterminate curveFor radiology,trainee versusexpert showed a positive curve when detecting
adenomyosigKappa = 0,42 = 0p%nd bladder DE (Kappa = 1,00 = 01The assessmendf endometriomasfrozen
pelvis,overallpelvic DE, bowel,and uterosacraligamentDE showed indeterminate curvéAgreementbetween trainees and
laparoscopy/histology showed a positive curve for bladder (both) and frozen pelvis (ultrasound &@dnklusionA positive

learning curve can be seen in some areas of pelvic endometriosis mapping after as little as 35mes®bjgger caseload is

required to demonstrate the curve in fullThe ultrasound trainee had positive learning curves in more anatomicaiations
(bladder,adenomyosisoverallbowel DE, frozen pelvis) than the radiology trainee (bladdeadenomyosis)which could be

down to individual factors, differences in training, or the imaging method itself.

1. Introduction professionals reading images report systematically on the pres-
ence of adenomyosisendometriomasfrozen pelvis (as an

Accurate preoperative mapping opelvic endometriosis is  indirect sign of endometriosis [1])and deep endometriosis

crucial for individualized treatment.It is important that  (DE) lesions.Ultrasound and magnetic resonance imaging
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(MRI) are predominantly used for the evaluation of the pelvi0 years, planned surgical treatment of pelvic endometriosis,
endometriosisbut only for ultrasound,there is an interna-  no changes in the hormonal treatment in the last 4 months,
tionally accepted consensus on terrdsfinitions,and mea-  and ultrasound and MRI to surgerytime < 4 monthise
surementsthe International Deep EndometriosisAnalysis  exclusion criteria were age outside the desired rangsys-
(IDEA) [2] group consensusThere is no similar document pected malignancy, delay between index imaging and surgery
which guides MRI reportindyoweverthe European Society (reference) longer than 4 months, missing one of the 3 imag-
of Urogenital Radiology (ESUR) [3] published guidelines oning investigations which were offered as part dhe study,
the technical protocol for pelvic MRI in endometriosis. and/or participants declining surger¥he participants were
Ultrasound is widely accepted as a method of choice fodivided into three blocks based on the order in which they
detecting endometriomas [4], and it was shown to have simwere recruited All participants underwentwo ultrasound
ilar accuracy to MRI in diagnosing adenomyosis [5] and DEassessmentene by the ultrasound trainee and one by the
[6]. Despite good evidence on the accuracy of ultrasound [@lltrasound expertConcurrently,the MRI examination was
its wide availability, and no contraindication for use, it is frescheduled and evaluated by a radiology trainee and an expert.
quently not the diagnostic modality of choice due to variousAll four examiners were blinded to previous clinical and sur-
reasons. One such reason is the lack of training and skills igical findings and other imaging.The findings by trainees
this arealn order to even consider a new imaging method, were not considered when planning for surgery.
one has to contemplate the necessary training requirement,
characterised by the learning curve. 2.2. Subjects. Both trainees were residents in the final years of
The learning curve can be described as an improvemerntheir training, and despite having intermediate skillsand
in the performance of a given task. In ultrasound, this wouléxperience in gynecological imaging, neither had prior expe-
consistof not only gaining theoreticalknowledge and its  rience in the assessmentof endometriosismapping (i.e.,
application in pattern recognition but also learning probe  description of locations,size and numbers of DE lesions,
manipulation, which requires good hand-eye coordination endometriomas, adenomyosis, and frozen pelvis). The ultra-
and manualdexterity.For MRI, the learning curve may be sound trainee (T.l.) was a 4th year residenin O&G with
shorter since manual dexterity is not necesséwmcuracy is  intermediate ultrasound skills (3-year experieremmsisting
expected to plateau after a certain number of cases. of approximately 500 gynecologic ultrasound case®)ing
In this paper, we aimed to compare the learning curve dfier postgraduate studies in endometriosis ultrasourihe
an obstetrics and gynecology trainee (O&G) using ultrasouradiology trainee (P.H.) was a 5th year resident in general
and a radiology trainee using MRI when evaluating pelvic radiology with no speciainterest in gynecologyThe ultra-
endometriosiswhere expert reports and histologically con- sound experts (D.F., F.F.) and a radiology expert (A.B.) were
firmed laparoscopic findings served as reference standardsall specialists in their respective fields with more than 10-year
postresidency experience in advanced pelvic imaging. We did
2. Methods not recruit more than one sonographer trainee due to the
ethical issue of subjecting participants to multiple unneces-
This prospective study was conducted at a tertiary referral sary vaginal scans.
endometriosis centett is aimed at comparing the learning
curve of an ultrasound and a radiology trainee when asses2.3. Index Tests. Both imaging modalities were reported using
sing pelvic endometriosis(adenomyosisgndometriomas, the ultrasound-specific protocol based on the IDEA [2] con-
frozen pelvisand DE) in the same cohort of patients using sensusFor the MRI, the protocolwas adapted using some
one predefined protocolyhich was based on the Interna- madifications [7], including removing site-specific tender-
tional Deep Endometriosis Analysis (IDEA) group consensueess as a soft marker and replacing sliding sign by sign of
[2] adapted for MRI, as per Indrielle-Kelly et al. [7]. Diagnosadhesionsfrom distorted anatomy (e.g., “ear sign”). The
tic performances of trainees were compared against the acsettingsand technical protocols reflected routine clinical
racy of in-house ultrasound and radiology experts and alsopractice.Plain transvaginabnd transabdominatltrasound
against histologically confirmed laparoscopic findings. examinations were performed withouany bowelprepara-
There are several ways of assessing a learning curve, diwh or gel sonography using Voluson E10 (GE Medical
in this study, we used the following model which was previ-SystemsZipf, Austria) at a gynecology settingThe MRI
ously employed in other research studies [8]. Before the assessmentas done using 3 Tesla MRI Siemens scanner
analysis the participants were divided into 3 blocks based with a phased-array coil (Skyra, Siemens AG, Erlangen, Ger-
on the chronological order. The learning curve was then  many) according to the protocol recommended by the Euro-
assessed as an improvement of agreement between trainepsan Society of Urogenital Radiology (ESUR) [B¢luding
and experts over time across these blocks. the intravenous application of a spasmolytic agemith no
vaginal or rectal contrast agents.
2.1. Participants. Consecutive patients with suspected pelvic
endometriosis planned for surgicleatment were enrolled 2.4.Reference Standar@rainees were assessed against two
in the study in a tertiary endometriosis centre. Endometriosigference standardShe first standard was represented by
was suspected based on the symptoms, previous basic imagports from expert imaging where the trainee’s diagnostic
ing, or findings from diagnostic laparoscopy performed in a performance in the three blocks was assessed agairibe
district hospital. The inclusion criteria consisted of age 18- expert’s findings. The second referencestandard was a
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laparoscopic evaluation with histologicalconfirmation in Potentially eligible participants

most casesAnatomical sites with a normalappearance on (women with suspected pelvic

laparoscopy were not biopsied; hence, histological confirmatendometriosis requiring Declined participation

tion was missing for those sites. Only sites judged as affectedur9e") =60

were either resected or biopsigutpviding histological con- -Discomfort (=18)

firmation. Adenomyosis was notassessed on laparoscopy -Travel issuesk25)

because only 1 patient had a hysterectomy. Eligible participants (Vn\i':g)ed to avoid surgery
n=51

2.5. Learning Procedure. The uItragound tra_inee was assessed Excluded parficipants

by ultrasound experts, and the radiology trainee was assessed n=16

by the radiology expert as being at a comparable level of their -Missing trainee U 16)

respective trainingBoth trainees conducted self-study prior | Trainee and expert US and

to the study focusing on relevant guidelines and imaging proMRI performed

tocols (IDEA [2], ESUR [3]) and a pattern recognition in n=35

endomgtriosis. The ultrasound t.rainee (T'I')_ spanned patierﬁ@ure 1: Participants flowchart. MRI: magnetic resonance
with their consent under the indirect supervision of the ultraimaging:rz number of participants; US: ultrasound.

sound experts (F.F.P.F.) and was blinded to the clinical

findings and other imaging reports. Apart from regular meet-

ings with the supervisorsand discussing casegindirect Table 1: Prevalence ofthe affected anatomicakites per block
supervision),the O&G trainee was also involved inthe ~ (subcohortsof participants based on the - chronology in the
patients’ clinical care,including assistance during surgical ecruitment).

treatment of endometriosis providing retrospective correla- Number of

tion between the ultrasound and intraoperative findings. ~ Endometriosis location . (totaI)BIOCk 1 Block 2 Block 3
The radiology trainee (P.H.) was also blinded to the previou

findings and reported MRI independently of the radiology Frozen pelVIS. 29 9 T 9
expert (A.B.). He had regular meetings to review the imaging/terosacral ligaments 25 6 8 "
reports and images with the supervisor and werthrough ~ Bowel (rectum, 19 5 7 7
operative notes retrospectively on the computer. rectosigmoid)

The learning curve was assessed as “positive” when theEndometriomas 18 8 2 8
agreemeniwas increasing with the increasing numberof Vagina 10 2 3 5
cases between the blocks and as “indeterminate” when the Adenomyosis 9 2 4 3
performance plateaued or the improvement was inconsisterd;qqer 8 6 2 0
2.6. Statistical Analysis. Kappa valdenas used to evaluate Rectovaginal septum 4 2 1 1

the levelof agreement between the trainees and laparosco-
py/histology reference and the trainees and experts in all
three blocks individually and then overall in the whole
cohort. When certain anatomical sites of endometriosis
involvement were missing in the blockthe learning curve
was calculated from 2 blocks only.

The strength of agreement was defined as follows [10]:
slight (¢ < 0.90fair (k0.20-0.4), moderaté&(.41-0.6), sub-
stantial (<0.61-0.8), and excellenk 0.81-1.0)The statisti-
cal analysis was done using SPSS with< 0.06onsidered
statistically significant.

3.2. Learning Curves. The results are in Tables 2 and 3 and
Figure 2.The ultrasound trainee achieved a positive learn-
ing curve reaching an excellent agreement in the 3rd block
in the assessment of frozen pelviKdppa = 0,99 = 0Pl
adenomyosisKappa = 1,9 = 0.)%verallbowelassess-
ment (Kappa = 1,00 = 0Jland bladder (Kappa = 1,00
p = 0J1In the assessmendf endometriomas and utero-
sacral ligaments, the ultrasound trainee’slearning curve
was indeterminateThe learning curve of the overafpelvic

DE detection showed an overaiinproving trend, reaching

2.7.Ethical Approval.The local ethics committee approved ~Substantialagreement(Kappa = 0,7 = 0Jlat the end
the study protocol, and informed consent was obtained ~ ©f the 3rd block.

from all subjects(study number 1249/16 S-IV, approved The radiology trainee versus expershowed a statisti-

version 1486/16 1S). cally significant positive learning curve in adenomyosis
(Kappa = 0,4p = 0p9and a bladder DE detection

3. Results (Kappa = 1,0p = 01 The radiology trainee had an

indeterminate learning curve in the assessmenédf bowel
3.1.Participants.From September 2016 to February 2018, lesions,endometriomasuterosacraligaments,and frozen
one hundred and eleven patients were approachetlpnly  pelvis. The learning curve of the pelvic DE detection did
35 patients agreed to participate (Figure 1). The three  not show any obvious improvement and was also assessed
blocks therefore contained 12 (block 1112 (block 2),and  as indeterminate.
11 (block 3) patients. All participants had pelvic endometri-  The agreement of both trainees with expert imaging was
osis,although its prevalence in each of the anatomisiétes  better than the agreement with the laparoscopy in the major-
varied (Table 1). ity of casesBoth trainees reached an excellergreement
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Table 3: Overall performance in the learning curve.

Interobserver agreement

r Trainee/expert (1st reference) Trainee-laparoscopy (2nd reference)
Ultrasound MRI Ultrasound MRI

Frozen pelvis 0.903 p0.00) 0.735 p0.00) 0.623 p0.00) 0.128 p0.00)

Uterosacral ligaments 0.512 p0.00) 0.601 p0.00) 0.261 p0.01) 0.455 p0.00)

Bowel (rectum, rectosigmoid) 0.633 p0.00) 0.699 p0.00) 0.539 p0.00) 0.598 p0.00)

Endometriomas 0.706 p0.00) 0.828 p0.00) 0.754 p0.00) 0.746 p0.00)

Vagina Not computeriset

Adenomyosis 0.769 p0.00) 0.279 p0.00) Not computeriset

Bladder 1.0 (00.00) 0.717 p0.00) 0.800 p0.00) 0.717 p0.00)

Rectovaginal septum Not computeriset

Pelvic DE overall 0.690 p0.00) 0.697 p0.00) 0.490 p0.00) 0.531 p0.00)

Agreement between trainees and experts and trainees and laparoscopy/histology in the overall assessment of endometriosis in all 3 blocks, expressed in
value. DE: deep endometriosigvalue; POD: pouch of Douglas; R: rectum; RS: rectosigmoid; USL: uterosacraiNgamehthe 10 vaginal lesions were

detected correctly by the trainees; only 4 rectovaginal septum lesions in the cohort out of which none was identified by the ultrasound trainee and only one
correctly identified by the radiology trainee; adenomyosis detection was not assessed against laparoscopy/histology since only 1 patient had a hysterectol

with laparoscopy only in bladder DE detection. Both trainees The main limitation of our study is a small sample size

failed to identify any of the 10 vaginal lesions. where the incidence oflesions in certain anatomicalsites
was too low to assess a meaningful learning curve (for
4. Discussion instance involvement of rectovaginalseptum). Also, the

number of trainees (2) introduces a possible bias due to per-

This study is the first to assess the learning curve of endonsmnalfactors.The individual learning potentialof a single
triosis assessment by ultrasound and MRI in one cohort of trainee may not be representative of a learning potentél
patients using the IDEA consensus [2].It countsamong all trainees, and any generalisation to sonographers and radi-
the few studies describing the real-life learning curve for  ologists in training should be done with caution. In regard to
ultrasound without using offline assessmentsf images data analysisit could be argued that the use of cumulative
and/or video clipsWe showed that after as few as 35 casessummation tests for the learning curve (LC CUSUM) [11]
the ultrasound trainee had a positive learning curve in moremight have been more appropriateLC CUSUM offers a
anatomical locations than the radiology trainee, reaching ahearning curve with a predefined threshold at which the
excellent agreementin the frozen pelvis, adenomyosis, trainee is deemed competent. In view of the limited number
bowel, and bladder DE assessmentwhile the radiology  of cases and a smalikelihood of reaching competency in
trainee achieved an excellent agreement in the bladder DEall areaswe aimed to provide more graphic analysis of the
detection only. developmentof a positive/indeterminateearly learning

Choosing ultrasound/O&G trainee and a radiology  curve,which Kappa agreement describes better. This should
trainee reflects the typical representation of the two specialhowever have no effect on possible future comparison
ties actively involved in endometriosis imagirisndometri-  because even though the results are reported in different for-
osis centres can choose which imaging modality to bsg, mats, they all answer the same question, which is how many
provided our resultsthe choice should not be solely based cases are required to reach an expert level.
on the need for training in ultrasoundiVe show that accu- One of the interesting aspects of our study was the unex-
rate MRI reading is also dependent on the caseldafined pected discrepancy in the learning curve in the ultrasound
by its learning curve Another strength of our study is the and MRI. A possible explanation for this finding lies either
comparison drawn against two reference standartfsthe in individual trainees, their training, or the imaging modality
early learning curveit is more meaningfulto compare the itself. The first is related to the individual learning ability of
performance againséxpertimaging because iteflects the the trainees,their speed ofinternalizing new information,
gold standard in imaging. Difficulties in detecting certain  and skillset. From the training perspectivealthough both
lesions (smallvaginalnodules,multiple bowellesionsetc.)  trainees received feedback on their reporting skills, the
will affect the accuracy of an expert, providing a performan€2&G trainee was directly involved in providing medical care
adjustment for the trainee’s accuracin the later learning  to the participants. We assume that the learning of the ultra-
curve,when expert levels in imaging are being reacht®  sound trainee was enhanced by their involvement in other
comparison with laparoscopy/histology ismore accurate, aspects of the endometriosis care, such as direct contact with
because ultimatelyyisual and histologicalconfirmation is  the patients, multidisciplinary meetings,and assistance in
the gold standard in the diagnosis ofendometriosisThis  theatres with a possibility to correlate the real-life appearance
was demonstrated in our early learning curvehere agree- of pelvic endometriosis with ultrasound imageshe third
ment with expert imaging was achieved easier and quickeraspect is a possible enhanced learning in ultrasound as an
than agreement with laparoscopy. imaging modality,stemming from the combination of soft
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Figure 2: Schematic demonstration of learning curves. (a, b) Expert and trainee versus laparoscopy/histology agreement in the overall p
DE assessment. (c, d) Trainee versus expert agreement in the overall pelvic DE assessment. (e, f) Positive learning curves of ultrasounc
radiology trainee versusexpert. (g, h) Indeterminate learning curvesf ultrasound and radiology trainee versusxpert. DE: deep
endometriosis; MRI: magnetic resonance imaging.

markers (such as site-specific tenderness) and the imagingof all the casesexperts reported in more detailsncluding
method itself. Tendernessduring ultrasound examination  small endometriomaswhich were ignored at the surgery,
guides the sonographer to the points of likely involvement, while the trainees tended to focus on bigger lesions which
increasing the chances of detecting small nodules, such asioturn explained the seemingly better agreement trainee-
uterosacral ligaments and bowdélkhough it was not in the laparoscopy in the endometrioma assessmefihere were
design of this study, we can presume thatadding clinical  also two cases of ovarian abscess, where intracystic content
examination (such as bimanual palpation) to the ultrasoundof ground glass appearance isnot distinguishable from
examination would enhance the training as well, making theendometrioma on the ultrasound but is easy to differentiate
sonographer/gynecologist’s learning curve even steeper. on the T1 and T2 MRI sequenceghis resulted in a better
Another unexpected finding was the inconsistent traineefiagnostic performance of the MRI trainee in the first block.
accuracy in detecting endometriomas, worse agreement Previous research assessed the learning curve in endome-
with experts than with laparoscopy. On retrospective revieviriosis mapping in several ways. Guerriero et al. [11] assessed
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the learning curve on offline and hands-on training and and measurementsa consensus opinion from the Interna-
suggested that between 17 cases (bladder DE) and 44 cases tional Deep Endometriosis Analysis (IDEAgroup,” Ultra-
(uterosacraligaments) are required to reach a predefined sound in Obstetrics & Gynecology, vol. 48, no. 3, pp. 318-332,
threshold in accuracyExtrapolated to our studyit repre- 2016.

sents approximately 100-150 cases to achieve a plateau in [3] M. Bazot, N. Bharwani, C. Huchon et al., “European society of
all areasand our 35 cases therefore truly correspond to the ~ urogenital radiology (ESUR) guidelines: MR imaging of pelvic
early stages of the learning curve of DE assessmddzot endometriosis,” European Radiology, 27, no. 7pp. 2765
et al. [12] however showed on the learning curve of ultra- 2775, 2017.
sound assessmemtf endometriomas thathe inter-trainee ~ [4] G.A. J.DunselmanN. VermeulenC. Becker et al’ESHRE
variability was very wide and suggested that the assessment ~guideline: managementof women with endometriosis,
of the learning curve might require a more individual Human Reproduction, vol. ?9' no. 3, pp. 400-412, 2014.
approach in training,rather than standardise a set number [5] M. BazotA. Cortez,E. Daraiet al., “Ultrasonography com-
of cases for everyone in training. pared with magnetic resonance imaging for the diagnosis of

Future studies should address the learning curve in pelvic 2denomyosis:correlation with histopathology,” Human
endometriosis assessment in its entirety with a hands-on set-  <eproduction, vol. 16, no. 11, pp. 2427-2433, 2001.
ting, preferably undertaken in tertiary centers to ensure a  [6] S. Guerriero, L. Saba, M. A. Pascual et al., "Transvaginal ultra-
steady flow of disease-positive cases. Since the learning curve S0Und vs magnetic resonance imaging for diagnosing deep
is not a uniform entity for all trainees,employing several 'r?f'l,t,rﬁtl'ng end%metggs'systggat'c re‘{'ew anld ";eta'a”aly'
trainees in one study would be beneficitd define a range sis,” Ultrasound in Obstetric& Gynecologyyol. 51, no. 3,

) . ) pp. 586-595, 2018.

of cases required to achieve competendiis should then

be reflected in the requirements for endometriosis centre accuracy of ultrasound and MRI in the mapping of deep pelvic

accreditation', ) . . endometriosisusing the International Deep Endometriosis
In conclusion, this unique study comparing the early Analysis (IDEA) consensus,” BioMed Research International,
learning curve ofan O&G trainee using ultrasound and a vol. 2020, Article ID 3583989, 11 pages, 2020.

radiology trainee using MRI when evaluating pelvic endome 8] A. Garrett, M. Nascimento,J. Nicklin, L. Perrin, and
triosis showed a positive learning curve in several areas in as” A opermair,“Total laparoscopic hysterectoniie Brisbane
little as 35 cases. A bigger caseload would be required to dem-|earning curve,” The Australian and New Zealand Jouofal

[7] T. Indrielle-Kelly,F. Frihauf, M. Fanta et al., “Diagnostic

onstrate the learning curve in fullSecondlywe found that Obstetrics and Gynaecology, vol. 47, no. 1, pp. 65-69, 2007.
the ultrasound trainee had positive learning curves in more 9] A, Okada, Y. Morita, H. Fukunishi, K. Takeichi, and
anatomicallocations (bladderadenomyosispverall bowel T. Murakami, “Non-invasive magnetic resonance-guided
DE, frozen pelvis) than the radiology trainee (bladder, adeno- focused ultrasound treatmentf uterine fibroids in a large
myosis), which could be down to individual factors, the Japanese populatiompact of the learning curve on patient
difference in training, or the imaging method itself. outcome,” Ultrasound in Obstetric& Gynecologyyol. 34,

no. 5, pp. 579683,2009.
Data Availability [10] J.Landis and GKoch,“The measurement of observer agree-

ment for categorical data,” Biometrics, vol. 33, no. 1, pp. 159-

The data that support the findings of this study are available 174, 1977.

from the corresponding author, AB, upon reasonable requegti] S. Guerriero, M. A. Pascual, S. Ajossa et al., “Learning curve for
ultrasonographic diagnosis of deep infiltrating endometriosis
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