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Streszczenie

Abstract

Cel pracy: Celem prezentowanej pracy bylo poréwnanie metod oceny grubosci naciekania miesniéwki trzonu macicy u pacjentek
z rakiem trzonu macicy. Przeanalizowano zgodno$¢ wynikéw rezonansu magnetycznego miednicy i srodoperacyjnej oceny
naciekania miometrium dokonanej przez patologa z ostatecznym wynikiem badania histopatologicznego. Material i metody:
Analiza materiatu klinicznego obejmuje chore na raka endometrium leczone pierwotnie chirurgicznie w krakowskim oddziale
Centrum Onkologii w latach 2012-2014. Przedoperacyjnie wykonywano rezonans magnetyczny miednicy z oceng naciekania
miometrium. W trakcie zabiegu przekazywano wycieta macice do badania doraznego. Przeanalizowano zgodnos¢ wynikéw
oceny naciekania miometrium w rezonansie magnetycznym miednicy i Srddoperacyjnej oceny patologa z ostatecznym wynikiem
histopatologicznym. W analizie statystycznej wykorzystano wspdtczynnik kappa Cohena. Wyniki: Uwzgledniono historie
choroby 128 pacjentek z rakiem endometrium. Czulo$¢ wykonanych przedoperacyjnie badan rezonansu magnetycznego
wyniosta 81%, a czulo$¢ badania $rédoperacyjnego — 84,11%. Wspotczynnik kappa Cohena to odpowiednio 0,61% i 0,655%,
co oznacza duzg zgodno$¢. Obie metody sa bardziej doktadne w przewidywaniu nacieku <1/2 grubosci miometrium. Ocena
naciekania miometrium podczas badania doraznego okazala si¢ metodg o wyzszej czulosci, ale nizszej swoistosci niz rezonans
magnetyczny. Wnioski: Doktadnos$¢ oceny naciekania miometrium w badaniu rezonansu magnetycznego i rédoperacyjnej
ocenie patologa jest zblizona. Uzyteczno$¢ kliniczna obu metod wezesnej oceny naciekania migsniéwki trzonu macicy przemawia
na korzys$¢ metody tanszej i szybszej, czyli badania $rédoperacyjnego.

Stowa kluczowe: rak trzonu macicy, rezonans magnetyczny, naciekanie miometrium

Aim: The aim of this paper was to compare methods for the assessment of myometrial invasion in patients with endometrial
cancer. We analyzed concordance between pelvic magnetic resonance imaging and intraoperative assessment of myometrial
invasion performed by a pathologist and final histopathology. Materials and methods: We analyzed clinical material from
patients with endometrial cancer who underwent primary surgical treatment in the Center of Oncology (Branch in Krakow)
between 2012 and 2014. Pelvic magnetic resonance imaging with an assessment of myometrial invasion was performed
preoperatively. During the procedure, the resected uterus was examined intraoperatively. We analyzed the concordance
between the assessment of myometrial invasion in pelvic magnetic resonance and intraoperative assessment performed by

© Medical Communications Sp. z 0.0. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives
License (CC BY-NC-ND). Reproduction is permitted for personal, educational, non-commercial use, provided that the original article is in whole, unmodified, and properly cited.
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a pathologist and final histopathological examination. Cohen’s kappa coefficient was used in the statistical analysis. Results:
We analyzed medical history of 128 patients with endometrial cancer. The sensitivity of preoperative magnetic resonance
imaging and intraoperative assessment was 81% and 84.11%, respectively. Cohen’s kappa coefficient was 0.61% and 0.655%,
indicating substantial agreement. Both methods are more accurate in predicting <1/2 myometrial invasion. Intraoperative
assessment of myometrial invasion showed higher sensitivity, but lower specificity compared to magnetic resonance imaging.
Conclusions: Magnetic resonance and intraoperative evaluation by a pathologist show similar accuracy in the assessment
of myometrial invasion. Clinical utility of both these methods for early assessment of myometrial invasion speaks in favor
of intraoperative examination, which is a less expensive and faster method.

Keywords: endometrial cancer, magnetic resonance, myometrial invasion

WSTEP

ak endometrium (endometrial cancer, EC) jest naj-
czestszym nowotworem zlosliwym wywodzacym
ie z narzadu rodnego i czwartym co do czestosci
nowotworem u kobiet. Ponad 90% zachorowan dotyczy pa-
cjentek po 50. roku zycia®»?. W 1988 roku Miedzynarodo-
wa Federacja Ginekologii i Poloznictwa (Fédération Inter-
nationale de Gynécologie et d'Obstétrique, FIGO) zmienita
klasyfikacje oceny stopnia zaawansowania raka trzonu ma-
cicy z klinicznej na chirurgiczno-patologiczng ze wzgledu
na niedoktadno$¢ oceny klinicznej w ponad 20% przypad-
kow i w rezultacie kwalifikacje do leczenia o niewlasciwym
zakresie®.
Prawidlowa przedoperacyjna ocena stopnia zaawansowa-
nia nowotworu jest kluczowa dla zaplanowania terapii.
Zakres leczenia operacyjnego, w szczegdlno$ci kwalifika-
cja do limfadenektomii zaotrzewnowej (lymph node dis-
section, LND), pozostaje kwestig dyskusyjna. Usuwanie
weztéw chlonnych miedniczych i okotoaortalnych zwigk-
sza ryzyko powiktan okotooperacyjnych i §miertelno$é®,
a stosowanie LND jako elementu stagingu we wcze-
snych postaciach EC nie poprawia calkowitego przezy-
cia®®). Poniewaz ponad 50% pacjentek z EC diagnozo-
wanych jest na wczesnych etapach choroby, o niewielkim
ryzyku rozsiewu weztowego, rutynowe wykonywanie
LND u wszystkich chorych na EC prowadzi do nad-
miernie rozleglego leczenia zabiegowego®. Dotychczas
nie ustalono optymalnego sposobu diagnozowania
i przewidywania przerzutéw do weztéw chtonnych.
Ryzyko obecnosci przerzutow weztowych wydaje sie
najbardziej zalezne od typu i stopnia zlosliwo$ci nowo-
tworu oraz grubos$ci nacieku miometrium (myometrial
invasion, MI)719, Prawdopodobienistwo wystapienia
przerzutéw jest 6-7 razy wieksze w przypadku MI >1/2
grubo$ci miometrium®.
Wcigz prowadzone sa badania zmierzajace do znalezienia
optymalnej metody oceny MI. Analizy prowadzone w ostat-
nich latach poréwnuja przydatno$¢ rezonansu magnetycz-
nego (magnetic resonance imaging, MRI), ultrasonografii
przezpochwowej (USG TV), histologicznego badania $rod-
operacyjnego i réznych markeréw nowotworowych, kto-
rych skuteczno$¢ w ocenie MI waha sie miedzy 70 a 95%'1.
Niestety nadal nie wybrano najbardziej efektywnej metody.

DOI: 10.15557/€60.2019.0018

INTRODUCTION

ndometrial cancer (EC) is the most common gy-

necologic malignancy and the fourth most preva-

lent cancer in women. More than 90% of cases are
found among women after 50 years of age"?. In 1988, the
International Federation of Gynecology and Obstetrics
(FIGO) changed the classification for staging of endome-
trial cancer from clinical to surgical-pathological due to
the inaccuracy of clinical assessment in more than 20%
of cases, which resulted in qualification for inappropriate
treatment extent®.
Correct preoperative staging is of key importance for
treatment planning. The extent of surgery, qualifica-
tion for retroperitoneal lymph node dissection (LND)
in particular, is disputable. Pelvic and paraaortic lymph-
adenectomy increases the risk of perioperative compli-
cations and mortality®, and the use of LND as staging
element in early EC does not improve total survival®*®.
Since more than 50% of EC patients are diagnosed at ear-
ly stages of the disease, when the risk of nodal spread
is low, routine LND in all EC patients leads to over-ex-
tensive surgery®. So far, no optimal method for nodal
invasion diagnosis and prediction has been established.
The risk of nodal involvement seems to be most depen-
dent on the type and grade of the tumor as well as the
depth of myometrial invasion (MI)“-19. The risk of me-
tastasis is 6-7-fold higher for MI >1/27.
There are ongoing studies to find an optimal method for
MI assessment. Analyses conducted in recent years com-
pare the usefulness of magnetic resonance imaging (MRI),
transvaginal ultrasound (TV-US), intraoperative histol-
ogy, and different tumor markers, whose efficacy in MI
assessment ranges between 70 and 95%V. Unfortunately,
the most effective method has not been chosen so far.
In 2015, three scientific societies, i.e. the European Soci-
ety for Medical Oncology, the European Society of Gyn-
aecological Oncology, and the European SocieTy for
Radiotherapy & Oncology (ESMO-ESGO-ESTRO), de-
veloped a consensus on the diagnosis and treatment of
endometrial cancer and patient surveillance. Accord-
ing to the guidelines for FIGO I G1 or G2 EC patients,
one of the following three examinations should be per-
formed before a decision to perform LND: TV-US, MRI

CURR GYNECOL ONCOL 2019, 17 (4), p. 151157
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W 2015 roku trzy towarzystwa — European Society for Med-
ical Oncology, European Society of Gynaecological On-
cology, European SocieTy for Radiotherapy & Oncology
(ESMO-ESGO-ESTRO) - opracowaty konsensus dotycza-
cy diagnozowania i leczenia raka trzonu macicy oraz pro-
wadzenia nadzoru nad pacjentkami. Zgodnie z zaleceniami
u chorych z EC w stopniu I wedtug FIGO o zréznicowaniu
histologicznym G1 lub G2 przed podjeciem decyzji o LND
nalezy — w celu oceny MI - wykonac jedno z trzech badan:
eksperckie USG TV, MRI albo badanie §rédoperacyjne®.
Niniejsza praca ma na celu poréwnanie dokladnosci oceny
MI w badaniu MRI oraz w $rédoperacyjnej ocenie makro-
skopowej dokonywanej przez patologa.

MATERIAL | METODY

Metodyke pracy oparto na analizie retrospektywnej materia-
tu klinicznego, ktéry obejmowat kobiety chore na EC leczone
pierwotnie chirurgicznie w krakowskim oddziale Centrum
Onkologii w latach 2012-2014. W analizowanym okresie
w Klinice Ginekologii Onkologicznej operowano 128 pacjen-
tek z EC. W trakcie przygotowania przedoperacyjnego wy-
konywano MRI miednicy mniejszej przy uzyciu rezonansu
1,5 T Siemens Magnetom — w plaszczyznach prostopadlych,
przed dozylnym podaniem kontrastu i po podaniu kontrastu,
w obrazach T1- i T2-zaleznych, FAT/SAT, DWI. Nastepnie
pacjentki kwalifikowano do leczenia operacyjnego. Podczas
zabiegu po wykonaniu prostego lub rozszerzonego wycie-
cia macicy przekazywano material do badania doraznego.
Patolog wykonywal wielokrotne przekroje w plaszczyznie
czolowej, otwierajac jame macicy w poszukiwaniu nacieku.
W miejscu jego wystepowania nacinano miesien, po czym
makroskopowo, przy uzyciu linijki, oceniano grubo$¢ nacie-
ku w poréwnaniu z mig$niéwka wolng od nacieku. Limfade-
nektomie przeprowadzano u pacjentek, u ktorych stwierdzo-
no MI >1/2 gruboéci miometrium, stopien zroéznicowania G3
lub nieendometrioidny typ nowotworu.

Przeanalizowano zgodno$¢ wynikéw MRI i srédoperacyj-
nej oceny MI z ostatecznym wynikiem histopatologicznym.
W analizie statystycznej wykorzystano wspotczynnik
kappa Cohena.

WYNIKI

Sredni wiek pacjentek wynosit 64 (30-85, mediana 65) lata.
Cechy kliniczno-patologiczne analizowanej grupy przedsta-
wiono w tab. 1.

Doktadnos¢ badania MRI
w poréwnaniu z ostatecznym
badaniem histopatologicznym

Retrospektywnie oceniajac zgodno$¢ miedzy gruboscig na-
ciekania mie$niéwki podang w wynikach badania z blocz-
kow parafinowych a gruboscia okreslona w badaniu MRI
dla MI <1/2, stwierdzono, ze czulo$¢ badania to 77,4%,

CURR GYNECOL ONCOL 2019, 17 (4), p. 151-157

or intraoperative examination®. The aim of this paper
was to compare the accuracy of MRI and an intraopera-
tive macroscopic evaluation performed by a pathologist
in the assessment of MI.

MATERIALS AND METHODS

We performed a retrospective analysis of clinical data from
EC patients who underwent primary surgical treatment in
the Branch in Krakow of the Center of Oncology between
2012 and 2014. A total of 128 EC patients underwent sur-
gical treatment in the Department of Gynecologic Oncol-
ogy in the analyzed period. Preoperative pelvic MRI using
1.5 T Siemens Magnetom was performed in perpendicular
planes, before and after intravenous contrast agent admin-
istration, using T1- and T2-weighted images, FAT/SAT, and
DWI. Patients were then qualified for surgery. After simple
or extended hysterectomy, samples were sent for an intra-
operative examination. The pathologist performed multi-
ple sections in the frontal plane, opening the uterine cavity
to search of invasion. If identified, the muscle at the invad-
ed site was incised, and then the depth of invasion was mea-
sured using a ruler and compared with uninvaded myo-
metrium. Lymphadenectomy was performed in patients
with MI >1/2, G3 tumor, or non-endometrioid cancer type.
We analyzed the concordance between MRI and intraop-
erative MI assessment and final histopathological findings.
Cohen’s kappa coefficient was used in the statistical analysis.

RESULTS

Mean age of patients was 64 years (30-85 years, median 65
years). The clinical-pathological characteristics of the study
group is shown in Tab. 1.

Accuracy of MRI
vs. final histopathology

Retrospective analysis of concordance between MI depth
based on paraffin blocks and that reported in MRI for MI
<1/2 showed sensitivity of 77.4%, specificity of 87.9%, pos-
itive predictive value (PPV) of 92.3%, and negative predic-
tive value (NPV) of 67.4%. Overall agreement between both
these assessments was 81.05%. Cohen’s kappa coefficient
was 0.61%, indicating substantial agreement.

Accuracy of intraoperative assessment
vs. final histopathology

Comparison of concordance between MI depth based on
paraffin blocks and MI depth in the intraoperative exam-
ination for MI <1/2 showed sensitivity of 85.7%, speci-
ficity of 81.1%, PPV of 89.6%, and NPV of 75%. Overall
agreement between both these assessments was 84.11%.
Cohen’s kappa coeflicient was 0.655%, indicating substan-
tial agreement.
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o n %
ASA1 16 12,50%
ASA2 1 9,849
Stan ogdIny pacjenta wg skali American Society of Anesthesiologists (ASA) > 398 OA)
Patient’s ASA (American Society of Anesthesiologists) status ASA3 51 39,84%
Brak danych
Vo data 10 7,81%
<1/2 migsniéwki
< 52 40,63%
Ml w badaniu MRI >1/2 migsniéwki
Miin MR >1/2 M 34,38%
Brak danych
Vo data 32 25,00%
<1/2 migsnidwki
<0 67 52,34%
Ml w Srédoperacyjnym badaniu patologicznym >1/2 migsnidwki 40 31.25%
Ml in intraoperative pathological assessment >1/2 =7
Brak danych
o data 21 16,41%
<1/2 migsnidwki
< 80 62,5%
MI w ostatecznym badaniu histopatologicznym >1/2 migénidwki n 35 94%
Mlin final histopathology >1/2 2T
Brak danych
No data 2 1,56%
Adenocarcinoma clarocellulare 2 1,56%
Adenocarcinoma endometrioides m 86,72%
Adenocarcinoma endometrioides 7 5479%
Typ histologiczny EC cum metaplasia plano ’
Histological type of EC Adenocarcinoma serosum 4 3,12%
Carcinosarcoma 2 1,56%
oy 2 1,56%
Dodatnie
Positive 6 4,69%
Ocena cytologiczna poptuczyn z jamy otrzewnej Ujemne
Peritoneal lavage cytology Negative 107 83,59%
Brak danych
Vo data 15 11,72%
IA 66 51,56%
1B 26 20,31%
Il 18 14,06%
A 1 0,78%
Stopier zaawansowania EC wg FIGO 1B 6 4,69%
ECHGO stage e 3 2,34%
A 2 1,56%
ez 1 0,78%
IVA 3 2,34%
IVB 2 1,56%
G1 55 42,97%
. - . G2 48 37,50%
%Eogzrgldc;)wame histologiczne EC 2 by 16.41%
b 4
Tak
Vos 14 10,94%
Lvs| e m 87,50%
ok e 2

Tab. 1. Cechy kliniczno-patologiczne analizowanej grupy
154 | Tab. 1. Clinical-pathological characteristics of the study group
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swoisto$¢ — 87,9%, warto$¢ predykeyjna dodatnia (posi-
tive predictive value, PPV) - 92,3%, a wartos¢ predykcyjna
ujemna (negative predictive value, NPV) - 67,4%. Ogdlnie
oba badania byly zgodne w 81,05%. Wspolczynnik kappa
Cohena wyniést 0,61%, co oznacza duzg zgodnos¢.

Dokladnos¢ badania srédoperacyjnego
w poréwnaniu z ostatecznym badaniem
histopatologicznym

Poréwnujac zgodno$¢ miedzy gruboscig naciekania mie-
$niéwki podang w wynikach badania z bloczkéw parafino-
wych a gruboscia okre$long w badaniu doraznym dla MI
<1/2, stwierdzono, ze czulo$¢ badania to 85,7%, swoisto$¢ —
81,1%, warto$¢ predykcyjna dodatnia — 89,6%, a wartos§¢
predykcyjna ujemna - 75%. Ogolnie oba badania byty
zgodne w 84,11%. Wspdlczynnik kappa Cohena wyniost
0,655%, co oznaczg duzg zgodnos¢.

Dokladnos¢ badania srédoperacyjnego
w poréwnaniu z badaniem MRI

W analizowanej grupie makroskopowa ocena grubosci nacie-
kania w badaniu $rodoperacyjnym okazata si¢ metoda o wyz-
szej czuloci, ale nizszej swoistoéci niz MRI. Ogélnie czutos¢
MRI wyniosta 81%, a badania doraznego — 84%, przy czym
obie metody s3 bardziej dokladne w przewidywaniu nacieku
<1/2. Szczegdly poréwnania zaprezentowano w tab. 2.

OMOWIENIE

Grubos¢ nacieku i stopien ztosliwosci histologicznej no-
wotworu to najwazniejsze czynniki prognostyczne w EC,
ktore $cisle korelujg z ryzykiem przerzutowania do weziow
chfonnych. Przedoperacyjna znajomos¢ tych czynnikéw ma
decydujacy wplyw na wybor zakresu zabiegu - pozwala zi-
dentyfikowac grupe pacjentek, u ktérych nie trzeba wyko-
nywa¢ LND. W EC limfadenektomia jest elementem dia-
gnostycznym i prognostycznym, nie za$ terapeutycznym,
a jednoczes$nie istotnie wplywa na jakos¢ zycia pacjentek®.
Ponadto przedtuza czas operacji oraz zwigksza ryzyko po-
wiktan okolooperacyjnych i koszty leczenia szpitalnego®.

Miedzynarodowe zalecenia ESMO-ESGO-ESTRO sugeru-
ja, by nie wykonywa¢ rutynowo LND u chorych z grupy ni-
skiego ryzyka przerzutowania do wezléw chtonnych [typ
endometrioidny nowotworu, G1-G2, MI <1/2, brak inwa-
zji przestrzeni limfatycznej (lymphovascular space invasion,
LVSI), brak nowotworu poza macicg]®. Poszukiwanie me-
tody diagnostycznej pozwalajacej na dokladng przedopera-
cyjna identyfikacje tak zdefiniowanej grupy pacjentek wcigz
pozostaje wyzwaniem. Wielu autoréw bada przydatno$¢ roz-
nych metod, takich jak MRI, eksperckie USG TV, badanie
dorazne, poziomy markeréw CA-125 i HE4, oraz ich kombi-
nacji w przedoperacyjnym przewidywaniu stopnia zaawan-
sowania”*'%). Niestety nadal nie ma standaryzowanej tech-
niki przedoperacyjnej o odpowiedniej czulosci i swoistosci.

CURR GYNECOL ONCOL 2019, 17 (4), p. 151-157

Ocena z bloczkéw parafinowych Czuto$¢ | Swoistosé
Paraffin blocks [%] [%] PPV | NPV

Razem | Sensitivity | Speificity | [%] | [%]
<50% | >50% Total [%) [%]

MRI
<50% 48 4 52 774 879 92,3 | 67,4
>50% 14 29 43

Razem
Total

62 33

Badanie dorazne
ntraoperative assessment

<50% 60 7 67 85,7 81,1 896 | 75
>50% 10 30 40

Razem
Total

70 37

Tab. 1. Poréwnanie MRI i badania doraznego w przewidy-
waniu MI <1/2

Tab. 1. Comparison of MRI vs. intraoperative assessment for
predicting MI <1/2

Accuracy of intraoperative examination
vs. MRI

Intraoperative macroscopic assessment of MI depth had
higher sensitivity, but lower specificity than MRI. The over-
all sensitivity of MRI was 81% vs. 84% for intraoperative ex-
amination, and both these methods were more accurate in
predicting <1/2 invasion. Detailed comparison is present-
ed in Tab. 2.

DISCUSSION

Depth of invasion and tumor grade are the most impor-
tant prognostic factors in EC, which are closely correlated
with the risk of nodal involvement. Preoperative knowledge
of these factors has a decisive impact on surgical extent —
it allows for identifying a group of patients who require
no LND. Lymphadenectomy is a diagnostic and prognos-
tic rather than therapeutic element in EC, and at the same
time, it has a significant impact on the quality of life of pa-
tients. Furthermore, LND prolongs surgery and increas-
es both the risk of perioperative complications and hospi-
tal treatment costs®.

The international ESMO-ESGO-ESTRO recommendations
suggest to avoid routine LND in patients with low risk of
nodal involvement [endometrioid tumor, G1-G2, MI <1/2,
absence of lymphovascular space invasion (LVSI), no extra-
uterine involvement]®. The search for a diagnostic meth-
od that would ensure precise preoperative identification of
such a group of patients still poses a challenge. Many au-
thors investigate the utility of different methods, such as
MRI, expert TV-US, intraoperative examination, CA-125
and HE4, as well as their combinations in the preopera-
tive prediction of the stage of disease?”*'¢). Unfortunately,
a standardized preoperative technique with adequate sensi-
tivity and specificity is still missing.
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Dokladno$¢ oceny nacieku w MRI jest ograniczona w przy-
padku wystepowania adenomiozy, srodsciennych miesnia-
koéw, polipowatej formy guza nowotworowego oraz cienkie-
go, atroficznego endometrium u starszych kobiet®!?.

W prezentowanym badaniu czulos¢ MRI wyniosta 81%,
podczas gdy warto$ci podawane w literaturze medycz-
nej wahaja sie miedzy 71% a 92%®. Todo i wsp. wykazali
czuto$¢ MRI przy MI <1/2 na poziomie 79,2%, przy nieco
mniejszej swoistosci — 74,4%'%; autorzy ci wykorzystali do-
datkowo indeks objetosci (volume index) oceniany w MRL
Woo i wsp. jako pierwsi przeanalizowali subiektywnos¢
oceny MRI. Udowodnili, ze dokladno$¢ oceny naciekania
w znacznym stopniu zalezy od doswiadczenia opisujace-
go radiologa. Ocene radiologa z danej jednostki poréwny-
wali z oceng dokonang przez radiologa specjalizujacego si¢
w ginekologii onkologicznej. Réznica w czuloéci okazala sie
znaczna (48% vs 76%), przy poréwnywalnej swoisto$ci?.
Angioli i wsp. poréwnali skutecznos¢ MRI ze skuteczno-
$cig USG TV, uzyskujac czulo$¢ MRI na poziomie 71,4% 1.
Srédoperacyjne badanie histopatologiczne jest prostg i tanig me-
toda oceny naciekania miometrium. Czgs¢ publikacji dotyczy
badania makroskopowego, cze$¢ — badania mikroskopowego
w skrawkach mrozakowych, jednak efekty obu ocen sa porow-
nywalne™. W naszym materiale czuto$¢ badania srédopera-
cyjnego wyniosta 84,11%, co jest zgodne z wynikami dostepny-
mi w literaturze (70-98%)®!19). Turan i wsp. uzyskali czuto$¢
na poziomie 85,4%, a jednoczesnie wykazali, Ze przeszacowa-
nie w badaniu doraznym skutkujace niepotrzebnie wykonana
LND bylo niskie - 2,2%". Vorgias i wsp. w badaniu obejmuja-
cym makroskopowa ocene MI u 245 pacjentek osiggneli czutos¢
83%19. Nieco nizszy wynik — 74% uzyskali Sanjun i wsp.t4.
Kombinacja obydwu technik zwieksza czuto$¢ oceny stop-
nia naciekania, niestety uwzgledniajac wysoki koszt bada-
nia MRI oraz rézng dokladnos¢ w zaleznosci od placowki
i do$wiadczenia opisujacego radiologa, nalezy stwierdzi¢, ze
nadal nie jest to badanie, ktdre moze by¢ wykonywane ru-
tynowo. Z kolei $érédoperacyjne badanie histopatologiczne
nie jest dostepne we wszystkich szpitalach.

Prezentowane tu badanie ma kilka stabych punktéw. Analizo-
wana grupa nie byta duza, dodatkowo nie kazda z pacjentek
miata MRI wykonane w Centrum Onkologii, wiec nie kazdy
wynik spetnial wymagane kryteria (25% wynikow nie zawie-
ralo informacji o MI). Ponadto zwraca uwage niewielka liczba
weztow chonnych, ktdra nie pozwala na wnioskowanie o zna-
czeniu MI w prognozowaniu przerzutéw weztowych.

Wydaje sig, ze zblizona uzyteczno$¢ kliniczna obu metod
wczesnej oceny MI przemawia na korzy$¢ metody tanszej
i szybszej, czyli badania $rédoperacyjnego. Jednak w wielu
polskich szpitalach dostepno$¢ badania doraznego jest bar-
dzo ograniczona. Dlatego obie metody znajdujg zastosowa-
nie raczej w duzych placéwkach i o$rodkach referencyjnych.

Konflikt intereséw

Autorzy nie zglaszajg Zadnych finansowych ani osobistych powigza#
z innymi osobami lub organizacjami, ktére moglyby negatywnie wply-
ngd na tres¢ publikacji oraz rosci¢ sobie prawo do tej publikacji.
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Adenomyosis, intramural fibroids, polypoid tumors, and
thin atrophic endometrium in elderly women limit the pre-
cision of MRI in assessing invasion®'?.

In this study, MRI showed sensitivity of 81% compared to
71-92% in medical literature®. Todo et al. showed that MRI
had 79.2% sensitivity for MI <1/2, with slightly lower spec-
ificity of 74.4%"%; the authors additionally used volume in-
dex assessed in MRI. Woo et al. were the first to analyze
the subjectivity of MRI interpretation. They demonstrated
that the accuracy of the assessment of invasion significant-
ly relies on the experience of the interpreting radiologist.
They compared the interpretation performed by a radiol-
ogist from a given center with an assessment performed
by a radiologist specialized in gynecologic oncology. There
was a significant difference in sensitivity (48% vs. 76%) and
a comparable specificity!?. Angioli et al. compared the ef-
ficacy of MRI with that of TV-US, achieving MRI sensitiv-
ity of 71.4%19,

Intraoperative histopathological examination is a simple
and inexpensive method for the assessment of MI. Some
publications concern macroscopic examination, while oth-
er discuss microscopic assessment of frozen sections; how-
ever, the results of both assessments are comparable?.
In our study, the sensitivity of intraoperative examina-
tion was 84.11%, which corresponds to literature reports
(70-98%) @115 Turan et al. achieved 85.4% sensitivity and
reported low overestimation rates (2.2%) leading to unnec-
essary LND for intraoperative examination'?. Vorgias et al.
reported 83% sensitivity in a study including macroscopic
MI assessment in 245 patients"®. Slightly lower results, i.e.
74%, were presented by Sanjudn et al.0%.

Combination of both techniques increases the sensitivi-
ty of the assessment of the degree of invasion. Unfortunate-
ly, it is still not possible to use this method routinely due to
high costs of MRI and variable accuracy, which depends
on the facility and the interpreting radiologist’s experience.
Intraoperative histopathology is not available in all hospitals.
Our study has some limitations. The analyzed group was
small, and since not all patients had their MRI performed
in the Center of Oncology, some findings failed to meet the
required criteria (25% of findings contained no data on MI).
Furthermore, the small number of lymph nodes excludes
the possibility to draw conclusions on the role of MI in pre-
dicting nodal involvement.

It seems that similar clinical utility of both methods for ear-
ly MI assessment speaks in favor of intraoperative examina-
tion, which is cheaper and faster. However, the availability
of intraoperative assessment is limited in many Polish hos-
pitals. For this reason, both methods are used rather in large
facilities and reference centers.
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Abstract

Streszczenie

Introduction: This study aimed to compare histological grades in patients with endometrial cancer assessed by pre- and
postoperative techniques. Methods: We retrospectively reviewed the records of 43 patients operated on for endometrial cancer
between 2012 and 2019. The primary dependent variables included histological grade assessed by preoperative probe curettage
and postoperative analysis of surgical specimens. The independent variables included age, surgery type (laparoscopy or
laparotomy), pre- and postoperative hemoglobin levels, and the length of hospital stay. Results: The mean age was 62.14 + 9.14
years, and the length of hospitalization time was 6.51 + 3.46 days. The mean values of pre- and postoperative hemoglobin levels
were 12.44 + 1.51 mg/dL and 10.91 + 1.28 mg/dL, respectively. According to the grading results of probe curettage, grade 1, 2, and
3 tumors were found in 21 (48.8%), 19 (44.2%), and 3 (7.0%) patients, whereas the paraffin sections revealed grade 1, 2, and 3 in
12 (27.9%), 22 (51.2%), and 9 (20.9%) patients, respectively. There was a fair but statistically significant agreement between the
pre- and postoperative grading (kappa = 0.365, p = 0.001). Discussion: This study confirms literature reports that preoperative
histological tumor grade fairly predicts final histological results. Caution is warranted when making clinical decisions solely based
on probe curettage. Further improvements in preoperative diagnostic techniques in endometrial cancer are needed.

Keywords: endometrial cancer, curettage, diagnostic techniques and procedures

Wstep: Celem badania bylo poréwnanie stopnia ztosliwosci histologicznej nowotworu u chorych na raka endometrium, ocenianego
z zastosowaniem metod przed- i pooperacyjnych. Metoda: Analiza retrospektywna objeto dokumentacje medyczng 43 pacjentek
operowanych w latach 2012-2019 z powodu raka endometrium. Gléwnymi zmiennymi zaleznymi byly stopnie zlosliwosci
histologicznej oceniane na podstawie wynikéw uzyskanych po przedoperacyjnym wylyzeczkowaniu jamy macicy lub pooperacyjnie
na podstawie probek pobranych podczas zabiegu. Zmienne niezalezne obejmowaly wiek, typ zabiegu (laparoskopia lub
laparotomia), przed- i pooperacyjne stezenie hemoglobiny oraz dtugo$¢ pobytu w szpitalu. Wyniki: Srednia wieku wyniosta
62,14 % 9,14 roku, natomiast dlugo$¢ hospitalizacji 6,51 + 3,46 dnia. Srednie wartosci przed- i pooperacyjnego stezenia hemoglobiny
wynosily odpowiednio 12,44 + 1,51 mg/dli 10,91 + 1,28 mg/dl. Zgodnie z wynikami uzyskanymi po wylyzeczkowaniu jamy macicy
stopnie G1, G2 i G3 stwierdzono odpowiednio u 21 (48,8%), 19 (44,2%) i 3 (7,0%) pacjentek, podczas gdy analiza skrawkow
parafinowych ujawnila stopnie G1, G2 i G3 odpowiednio u 12 (27,9%), 22 (51,2%) i 9 (20,9%) pacjentek. Odnotowano przecigtng
(wspdlczynnik kappa = 0,365), ale istotng statystycznie (p = 0,001) zgodno$¢ miedzy oceng przed- i pooperacyjna. Omoéwienie:
Wryniki badania potwierdzajg dane z pismiennictwa wskazujace, Ze przedoperacyjna ocena stopnia ztosliwosci histologicznej
nowotworu przecietnie dokladnie przewiduje ostateczne wyniki badania histopatologicznego. Nalezy zachowa¢ ostrozno$¢ przy
podejmowaniu decyzji jedynie w oparciu o rezultaty uzyskane w wyniku abrazji jamy macicy. Niezbedne sg dalsze udoskonalenia
w zakresie przedoperacyjnych metod diagnostycznych stosowanych u chorych na raka endometrium.

Stowa kluczowe: rak endometrium, wylyzeczkowanie jamy macicy, metody i procedury diagnostyczne
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Comparison of pre- and postoperative techniques in the assessment of histological tumor grading
in patients with endometrial carcinoma: a descriptive cross-sectional study

INTRODUCTION

malignancies in women, especially in Western coun-

tries. It is responsible for 6-9% of all cancer types
in females and mainly occurs in postmenopausal women
at the age of 50-65 years"?. The majority of patients (ap-
proximately 80%) have stage-1 endometrial carcinoma due
to the early symptoms such as postmenopausal or abnor-
mal uterine bleeding®. On the other hand, the incidence
of EC is systematically increasing, and there are some cru-
cial risk factors, including obesity, diabetes, late menopause,
uncontrolled use of estrogens, tamoxifen for breast cancer,
and aging™.
Serum tumor markers such as CA-125, CA-15-3, and
CA-19-9 are defined as cancer antigens, and are observed
in some disorders, including EC®. Carbohydrate antigen
125 (CA-125) is the most known and used serum marker,
which is found in 80% of patients with EC. Thresholds of
35 U/mL?® and 20 U/mL® have been suggested. Carbo-
hydrate antigen 19-9 (CA-19-9) is known as a monoclonal
antibody, which is increased in some types of cancers”'?.
The CA-19-9 threshold is 37 U/mL in healthy individuals.
On the other hand, cancer antigen 15-3 (CA-15-3)
is a murine monoclonal antibody associated with cancer;
its threshold is given as 32 U/mL"!".
The stage of EC, serum markers, the depth of myometri-
al invasion, and the histological grade are the most critical
factors for determining the prognosis and treatment. Pelvic
and paraaortic lymph node metastases are directly propor-
tional to the depth and histological grade of myometrial in-
vasion"'?. These prognostic factors should be evaluated in
the preoperative period to determine an appropriate treat-
ment protocol. For example, in addition to total abdominal
hysterectomy (TAH) and bilateral salpingo-oophorectomy
(BSO), lymph node dissections (LND) are also performed
through a vertical midline incision in patients with deep
myometrial invasion and high histological grade. Further-
more, preoperative radiotherapy can be used in some pa-
tients. While the histology and grade of EC can be deter-
mined by endometrial biopsy or diagnostic curettage in the
preoperative period, the depth of myometrial invasion of
the tumor can only be evaluated by imaging methods or
postoperative histopathological examinations?-%.
The first-choice treatment for early-stage endometrial can-
cer is TAH and BSO®?. Although accepted as an effective
and preferred treatment option, it is not adequate for pa-
tients who are at risk of lymph node metastasis. Besides,
it is highly invasive and has several adverse effects, includ-
ing blood loss and wound problems!®. An alternative ap-
proach for these patients is laparoscopy, which is a less in-
vasive technique. Related retrospective and prospective
studies reported that the laparoscopic approach is an effec-
tive and safe alternative with shorter hospital stay, reduced
mortality and morbidity, and less pain in patients with ear-
ly-stage EC17-20),

E ndometrial cancer (EC) is one of the most common
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OBJECTIVES

In this study, we aimed to compare the histological grades
in patients with endometrial cancer determined by preop-
erative probe curettage and postoperative paraffin patholo-
gy techniques after total laparoscopic and total abdominal
hysterectomy surgeries.

MATERIALS AND METHODS
Ethical approval

The necessary permissions were obtained from the Clinical
Research Ethics Committee of Kharkiv Medical Academy of
Postgraduate Education, No 41.0619p. The study was con-
ducted in accordance with the Declaration of Helsinki. Study
reporting was done following the STROBE guidelines®".

Study design

In this study, we retrospectively reviewed the records of 77
patients with endometrial cancer who had been subjected
to surgery between 2012 and 2019. During the study peri-
od, 43 patients had single or combined surgeries including
total laparoscopic hysterectomy (TLH) and TAH as well as
BSO, pelvic paraaortic lymph node dissection, appendecto-
my, omentectomy, and left/right hypogastric artery ligation.
EC stage diagnosed by endometrial aspiration or curettage
was the main eligibility criterion for a laparoscopic surgery.
All patients had their initial diagnosis made by probe curet-
tage and had undergone hysterectomy. After hysterectomy,
surgical samples were evaluated in the department of pathol-
ogy for tumor histology, cancer types, and histological grade.

Participants
Seventy-seven endometrial cancer patients were includ-

ed in the study. Six patients whose pathology results were
not recorded in the patient files were excluded (n = 71).

Registered endometrial
cancer cases

Excluded - Excluded -
no pathology report no histological grade

-

Analyzed

Fig. 1. Study flow diagram

DOI: 10.15557/€60.2019.0019




160

Kemine Uzel, Igor Lakhno

Twenty-eight patients whose histological grades were not
available were also excluded. The final study population
consisted of 43 patients with EC (Fig. 1). Of the 43 endo-
metrial cancer patients, 40 (93.0%) had endometrial adeno-
carcinoma, 2 (4.7%) had clear cell carcinoma, and 1 (2.3%)
had adenosquamous carcinoma.

Variables

The primary dependent variables were histological grade
assessed by preoperative probe curettage and postoperative
analysis of surgical specimens. Other variables assessed in-
cluded age, surgery type (laparoscopy or laparotomy), se-
rum tumor markers (CA-125, CA-15-3, and CA-19-9),
pre- and postoperative hemoglobin values, and the length
of hospital stay (LOS).

Statistical analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS) version 22.0 software (SPSS Inc.,
Chicago, IL, USA). The “number (n),” “percentage (%),
“mean,” “standard deviation (SD),” median, minimum and
maximum values were given for the descriptive statistics.
The independent samples ¢-test or Mann-Whitney U test
were used to compare numerical variables. Statistical differ-
ences between more than two groups were determined with
the one-way ANOVA test. The Pearson chi-square or Fish-
er’s exact test was used to analyze categorical data. Pearson
correlation was used to search for relationships between
scale variables. Agreements of the pre- and postoperative
histological grading were calculated by Cohen’s kappa coef-
ficient. The level of significance (p) was set at 0.05.

RESULTS

Data for 43 patients with EC were analyzed. The mean age
of patients was 62.14 + 9.14 years (median: 63, minimum:
47, maximum: 84). The mean LOS was 6.51 + 3.46 days.
Mean values of pre- and postoperative hemoglobin levels
were 12.44 + 1.51 mg/dL and 10.91 + 1.28 mg/dL, respec-
tively. There was a significant correlation between pre- and
postoperative hemoglobin values (r = 0.704; p < 0.001).

According to the grading results from probe curettage,
grade 1, 2, and 3 distribution was 21 (48.8%), 19 (44.2%),
and 3 (7.0%), respectively. On the other hand, grading re-
sults from paraffin sections indicated grade 1, 2 and 3 in
12 (27.9%), 22 (51.2%), and 9 (20.9%) patients, respectively.

Probe Paraffin section Total | Kaopa
curettage Grade 1 | Grade 2 | Grade 3 PP P
Grade 1 n 8 2 21

Grade 2 1 13 5 19 0.365 |0.001
Grade 3 0 1 2 3

Total 12 22 9 43

Tab. 1. Comparison of pre- and postoperative grading results
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Probe Paraffin section Total | Kabpa
curettage Grade 1 | Grade 2 | Grade 3 PP P
Grade 1 8 7 2 17

Grade 2 0 8 2 10 0.413 |0.001
Grade 3 0 0 2 2

Total 8 15 6 29

Tab. 2. Comparison of preoperative and TLH laparoscopy
grading results

Probe Paraffin section

Total | Kappa
Curettage Grade 1 | Grade 2 | Grade 3 PP P
Grade 1 3 1 0 4
Grade 2 1 5 3 9 0.263 | 0.223
Grade 3 0 1 0 1
Total 4 7 3 14

Tab. 3. Comparison of preoperative and TAH laparoscopy
grading results

There was a fair but statistically significant agreement
between the pre- and postoperative grading results
(kappa = 0.365, p = 0.001) (Tab. 1).

When the histological grades detected by curettage and par-
affin section after TLH surgery were compared, again a fair
but significant agreement was found between probe curet-
tage and paraffin grading (kappa = 0.413, p = 0.001) (Tab. 2).
We performed another analysis to compare histological
grades determined based on probe curettage and paraffin
section after TAH surgery, which demonstrated no agree-
ment between probe curettage and paraffin grading (kappa:
0.263, p = 0.223) (Tab. 3).

The mean values of serum markers (CA-125, CA-15-3, and
CA-19-9) were 18.00 + 17.63 U/mL, 13.32 + 7.70 U/mL,
and 16.56 + 19.02 U/mL, respectively. Although 9 patients
(21%) had high CA-125 levels, the mean values of all patients
were within normal limits. On the other hand, one of the
43 patients had high CA-19-9, while all patients had normal
CA-15-3 levels. Besides, the mean CA-15-3 and CA-19-9 lev-
els were below the threshold in all EC grades. Also, the mean
serum CA-125 levels were normal in patients with grade
1 and grade 2 EC, whereas they were above the threshold in
patients with grade 3 EC (Tab. 4). There were no statistical-
ly significant differences in CA-125 (F = 0.298, p = 0.744),
CA-15-3 (F = 0.906, p = 0.413), or CA-19-9 (F = 0.585,
p = 0.562) levels between endometrial carcinoma grades.
Additionally, we compared the surgery types in terms of age,
hemoglobin values, LOS, and histological grade. There were
no statistically significant differences for age, pre- and post-
operative hemoglobin values between patients who were

CA-125 CA-15-3 CA-19-9
Grade 1 15.33+14.64 11.50+5.03 15.08 +9.83
Grade 2 18.05+18.85 13.15+8.56 19.65 + 25.56
Grade 3 21.44 +19.79% 16.11+8.96 11.67 £ 8.41
* Above the threshold for normal.

Tab. 4. The mean values of serum markers in patients with EC
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Laparoscopy | Laparotomy
(TLH) (TAH)
n=29 n=14 Zy p
Mean =5D | Mean = SD
Age (years) 61.90£892 | 62.64£9.91 | —0.208 | 0.835
Preoperative
hemoglobin (g/dL) 12.35+1.56 | 12.64 +1.44 | —0.536 | 0.592
Postoperative
hemoglobin (g/dL) 10.90 +1.37 | 10.93+£1.14 | —0.160 | 0.873
Length of _ %
hospitalization (days) 583+£3.60 | 7.93£273 | —-2.649 | 0.008
Paraffin section report
Grade 1 8(27.6%) 4(28.6%)
Grade 2 15(51.7%) | 7(50.0%) | 0.011 | 1.000
Grade 3 6 (20.7%) 3(21.4%)
* Mann—Whitney U test.
SD — standard deviation.

Tab. 5. Characteristics of patients with endometrial cancer
by the type of surgery

subjected to TLH or TAH surgery (Z = —-0.208, p = 0.835;
Z=-0.536,p =0.592;and Z = —0.160, p = 0.873, respectively).
However, a significant difference was detected between
these groups for the length of hospitalization (Z = —2.649,
p =0.008). Patients after TLH stayed in the hospital for ap-
proximately 6 days, while those subjected to TAH were hos-
pitalized for around 8 days. No statistically significant dif-
ferences were detected between TLH and TAH surgeries
regarding the paraffin section reports (Z = 0.011, p = 1.000)
or histological results (Z = 2.129, p = 0.793) (Tab. 5).

DISCUSSION

Endometrial cancer is the most common gynecologic ma-
lignancy in developed countries. Approximately 40,000 new
cases are diagnosed each year, and early detection of 80% of
the cases is probably the reason for the overall good prog-
nosis®?. An accurate preoperative assessment is imperative
for the patients, which will allow the planning of surgery
and therapy®. This study demonstrated that there is a fair
comparison between pre- and postoperative grading tech-
niques in patients with EC.

The overall diagnostic accuracy of preoperative curet-
tage was reported as ranging between 35% and 96%**-2°),
We retrospectively found 43 patients with EC who had
both pre- (curettage) and postoperative (surgery) results.
The comparison of curettage- and surgery-based histolog-
ical grades in EC patients showed a statistically significant
but fair agreements between the two diagnostic methods.
The concordance between these methods was 61% in
our study. However, Acikalin et al.'® reported this rate as
84.3%. The highest agreement was in grade 2 (13/19, 68%),
followed by grade 3 (2/3, 66%), and grade 1 (11/21, 52%).
We detected a discrepancy of 39% (17/43), overgrading of 35%,
and undergrading of 5% preoperative grading results when
compared to post-operative results. Looking at the data in the
literature, our findings are close to those of Larson et al.”)
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Preoperative grading
Authors Year Discrepant | Upgrade
(%) (%)
Daniel and Peters®) 1988 28(31) 17(11)
Zorlu etal.®” 1994 2(7) 1(4)
Larson et al.?”) 1995 9(24) 5(14)
Frumovitz et al.?® 2004 23(27) 19(23)
Stephan et al.®" 2014 24(29) 4(5)
Current study 2019 17 (39) 15(35)

Tab. 6. Preoperative grading versus final histological results
in diagnosing endometrial cancer grade: summary of
published series

and Frumovitz et al.® (Tab. 6). At this point, we can say that
the results of our study also confirm previous findings that
preoperative histological tumor grade does not predict final
histological results with high accuracy.

On the other hand, many centers in the world have
moved away from using the preoperative method, focus-
ing more on intraoperative or postoperative techniques®.
Having said that, laparotomy has generally been preferred.
However, laparoscopy is a less-invasive, effective, and safe
alternative to laparotomy. Hence, its utilization in patients
with EC is increasing®. Also, factors such as hemoglobin,
operative time, body mass index, LOS, and postoperative
complaints are important for the therapy.

In our study, 29 patients were subjected to TLH, while 14
patients received TAH. When the histological tumor grades
were compared to preoperative results, it was seen that there
was a statistically significant difference between the TLH
groups, whereas no significant difference was detected in
patients receiving TAH. On the other hand, we compared
the surgical techniques for tumor grades. No statistically
significant difference was detected between TLH and TAH,
considering the final pathology results. However, there is
a dilemma concerning the use of surgical methods for EC
patients®>%3). For this reason, some studies were performed
to identify advantages of these surgical techniques. We eval-
uated this issue by comparing only two parameters.

The mean hemoglobin decline after surgical intervention
in TLH and TAH patients was 1.54 g/dL and 1.57 g/dL, re-
spectively. For comparison, no such difference was detect-
ed between TAH and TLH. However, Malzoni et al.®¥ re-
ported a significant difference between TAH and TLH in
terms of hemoglobin drops (1.1 g/dL and 0.4 g/dL, respec-
tively). Also, Seracchioli et al.®* reported a higher hemoglo-
bin drop in TAH patients (2.3 g/dL).

Moreover, the LOS is a chief factor for EC patients. From this
perspective, our findings were in line with the current liter-
ature. Zullo et al.?” reported that LOS in TLH and TAH pa-
tients was 4.1 and 8.2 days, respectively. Similarly, Obermair
et al.®¥, Bell et al.®®), Frigerio et al.®”), Soliman et al.®®, Ghe-
zzi et al.®”, and Malzoni et al.®? reported that TAH patients
had a shorter LOS than TLH patients. The reduced hospital
stay in TLH patients indicates lower cost and rapid recovery.
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Serum markers such as CA-125, CA-15-3, and CA-19-9 may
be a useful to predict endometrial cancer preoperatively“®4V.
Panidis et al.® reported that mean serum CA-125, CA-15-3,
and CA-19-9 values were 56.8, 43.1, and 30.1, respectively.
Additionally, Ghosh et al.” also reported that all serum
cancer antigens were above the threshold in EC patients.
Furthermore, Hsieh et al.*? found that serum levels of
CA-125 were approximately 8-fold higher, especially in pa-
tients with positive node metastases. However, our results
were in disagreement with the current literature. Except
CA-125 levels in patients with grade 3 EC, all serum marker
levels were below the threshold. Lower levels of serum mark-
ers may be related to the number of lymph node metastases
in our patients.

LIMITATIONS

Our study has some limitations. First, it has the drawbacks
of retrospective studies; almost half of the patients had to be
excluded due to missing data. Second, measurement of some
other parameters, such as the amount of blood loss, oper-
ative time, postoperative complications, and FIGO staging,
would have contributed to interpreting the outcomes. Third,
the intraoperative and postoperative serum levels of cancer
antigens should be measured to perform a better compari-
son. Lastly, the study population is limited to one hospital,
and, thus, caution is suggested in generalizing the findings.

CONCLUSION

This study confirms literature reports indicating that pre-
operative histological tumor grade fairly predicts final his-
tological results. Caution is warranted when taking clinical
decisions solely based on probe curettage. Further improve-
ments in preoperative diagnostic techniques in endometri-
al cancer are needed.
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Abstract

Streszczenie

Aim: Breast cancer is a heterogeneous disease. This study investigated the pretreatment prognostic significance of a new
inflammatory index in hormone receptor positive (HR+) and human epidermal growth factor negative (HER2-) breast cancer
patients. Methods: We retrospectively analyzed 80 patients diagnosed with HR+ and HER2- breast cancer between January 2014
and December 2018. We calculated prognostic inflammatory index (PII) = mean platelet volume (MPV) x neutrophil/lymphocyte.
PII cut off was the best-predicted value by receiver operating characteristic (ROC) curve analysis. We used the Kaplan-Meier
method to determine disease-free survival (DFS). We used the log-rank test to compare the DFS rates between the two patient
groups. We performed a multivariate analysis by performing Cox regression analysis with prognostic factors defined in univariate
analysis. Results: The median follow-up period was 38 (19-66) months. The 5-year survival was 91.3%. The 5-year DFS was 87.9%.
The optimal cut-off value of MPV x neutrophil/lymphocyte ratio was determined as 22 by ROC curve analysis [area under the
curve, AUC 735, HR % CI (confidence interval) 0.561-0.909, sensitivity 72.7%, specificity 70.4%]. The number of patients with
PII <22 was 60, and the number of patients with PII >22 was 32. DFS was worse in the high PII group than in the low PII group
(p =0.001). Multivariate analysis revealed PII as an independent prognostic factor (p = 0.016). Discussion: In this study, we detected
elevated MPV x neutrophil/lymphocyte ratio as an independent poor prognostic factor in operated HR+ and HER2— breast cancer
patients. Prospective studies are needed to determine the prognostic significance of this index.

Keywords: breast cancer, estrogen receptor, progesterone receptor

Cel: Rak piersi jest choroba heterogenna pod wzgledem histologicznym i biologicznym. W badaniu dokonano analizy znaczenia
prognostycznego nowego wskaznika stanu zapalnego przed rozpoczeciem leczenia u pacjentek z rakiem piersi i obecnoscia receptoréw
hormonalnych (HR+) oraz brakiem ekspresji receptora czynnika wzrostu naskérka (HER2-). Metoda: Analizg retrospektywna objeto
80 pacjentek, u ktérych w okresie od stycznia 2014 do grudnia 2018 roku rozpoznano raka piersi HR+/HER2-. Obliczono
prognostyczny wskaznik stanu zapalnego (prognostic inflammatory index, PII): PII = $rednia objeto$¢ ptytek krwi (mean platelet volume,
MPV) x stosunek neutrofili do limfocytéw. Punkt odcigcia wskaznika PII byt najlepszg wartoscig przewidywang w analizie pola pod
krzywa ROC (receiver operating characteristic). W celu okreslenia czasu wolnego od choroby (disease-free survival, DFS) zastosowano
metode Kaplana—Meiera, a do poréwnania wskaznika DFS w dwoch grupach pacjentek - test log-rank. Przeprowadzono analize
wieloczynnikowa metoda regresji Coxa z czynnikami prognostycznymi okreslonymi w analizie jednoczynnikowej. Wyniki: Mediana
okresu obserwacji wyniosta 38 (19-66) miesiecy. Wskaznik pigcioletniego przezycia wynosit 91,3%, a pigcioletniego przezycia wolnego
od choroby - 87,9%. Optymalna warto$¢ odciecia dla wskaznika PII (MPV X stosunek neutrofili do limfocytéw) obliczona na
podstawie analizy krzywej ROC wyniosta 22 [pole pod krzywa, AUC 735, HR % CI (przedziat ufnosci) 0,561-0,909, czutos¢ 72,7%,
specyficznoé¢ 70,4%)]. PII <22 i >22 stwierdzono odpowiednio u 60 i 32 pacjentek. W grupie z wysoka warto$cia wskaznika PII
odnotowano krotszy czas przezycia bez choroby w poréwnaniu z grupa z niska wartoécia tego wskaznika (p = 0,001). Na podstawie
analizy wieloczynnikowej stwierdzono, ze wskaznik PII jest niezaleznym czynnikiem prognostycznym (p = 0,016). Oméwienie:
W niniejszym badaniu stwierdzono, ze podwyzszona warto$¢ PII (MPV x stosunek neutrofili do limfocytéw) stanowi niezalezny
czynnik zlego rokowania u leczonych operacyjnie pacjentek z rakiem piersi HR+/HER~-. Konieczne jest przeprowadzenie
prospektywnych badan w celu ustalenia znaczenia prognostycznego tego wskaznika.

Stowa kluczowe: rak piersi, receptor estrogenowy, receptor progesteronowy
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A new prognostic index in patients with hormone receptor-positive and HER2-negative breast cancer

INTRODUCTION

espite all advances in treatment, breast cancer is still
D the most important cause of cancer-related deaths

in women. Breast cancer is divided into three main
histological types [estrogen receptor (ER) status, progester-
one receptor (PR) status, and human epidermal growth fac-
tor (HER2) overexpression], depending on the presence and
absence of molecular markers. Hormone receptor-positive
breast cancer accounts for 70% of all breast cancers". It is es-
timated that 5-year survival is 91% in this group®. Prognos-
tic factors in breast cancer depend on lymph node metastasis
status, tumor size, tumor grade, vascular invasion, ER status,
PR status, and HER2 overexpression status®.
Tumor microenvironment, inflammation, and immune
response have been shown to play an essential role in tu-
mor progression and prognosis®. Biomarkers such as neu-
trophil, lymphocyte, platelet, mean platelet volume, plate-
let neutrophil ratio (PLR) and neutrophil-lymphocyte ratio
(NLR) are determinants of inflammation®. These indica-
tors are prognostic factors in many solid tumors®©-.
It has been shown that many hormone receptor positive (HR+)
breast cancer patients receive unnecessary chemotherapy and
a relatively low proportion of these patients benefit from che-
motherapy. Important prognostic markers are needed to select
the appropriate treatment. Reliable molecular diagnostic tests,
such as MammaPrint and Oncotype DX tests, are available.
However, they cannot be used due to the high costs and limit-
ed availability in many countries. Affordable and easily acces-
sible prognostic markers are needed to determine the appro-
priate treatment for HR+ breast cancer patients.
In this study, we investigated the prognostic significance of
a new prognostic index in hormone receptor positive and
human epidermal growth factor negative (HER2-) breast
cancer patients.

MATERIALS AND METHODS

We retrospectively analyzed 80 patients diagnosed with
HR+ and HER2- breast cancer between January 2014 and
December 2018. We obtained patient data from electronic
records and patient files. We excluded patients with meta-
static breast cancer, patients with negative hormone recep-
tors, and patients with active inflammatory disease. We ad-
ministered adjuvant therapy according to NCCN (National
Comprehensive Cancer Network) Guidelines.

We obtained hematological parameters from electronic re-
cords before any treatment of patients who underwent sur-
gery. We defined the prognostic inflammatory index (PII)
= MPV x neutrophil/lymphocyte ratio.

Statistical analysis
Statistical analysis was performed using SPSS version

20 (SPSS Inc., Chicago, IL). We analyzed the relation-
ship between clinicopathological characteristics using
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a chi-square test. We determined the survival curve by Ka-
plan-Meier analysis and compared it using the log-rank
test. We performed a multivariate analysis with the Cox
regression model with significant factors in univariate
analysis. A p < 0.05 was considered statistically significant.
The optimal cut-off value of PII and neutrophil-lympho-
cyte ratio for recurrence was determined by the receiver
operating characteristic curve. The median value was tak-
en as the cut off value for PLR.

Opverall survival was defined as the time from diagnosis to
death or last visit. Disease-free survival (DFS) was defined
as the time from diagnosis to the date of relapse.
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Pll <22 Pll >22
(%) (%) p value

Age [years]: 0.952
<60 39 (65) 21(65.6)
«>60 21(35) 11(34.4)
Tumor size: 0.507
+<2m 22(36.7) 14(43.8)
«>2m 38(63.3) 18(56.2)
Grade: 0.067
+1,2 51(85) 22(68.8)
.3 9(15) 10(31.2)
Lymph node metastasis: 0.293
+no 35(58.3) 22 (68.8)
- yes 25(41.7) 10(31.2)
PLR: 0.009
+<134 36 (60) 10(31.2)
«>134 24 (40) 22 (68.8)
NLR: <0.001
+ <249 53(88.3) 3(9.4)
+>2.49 7(11.7) 29 (90.6)
PIl - prognostic inflammatory index; PLR — platelet to lymphocyte ratio;
NLR - neutrophil to lymphocyte ratio.

Tab. 1. Relationships between prognostic inflammatory index
and clinicopathological factors

Univariate Multivariate
p value HR (95% () p value

Age [years]: 0.819
+ <60
«>60
Grade: 0.574
+1,213
Lymph node metastasis: 0.169
+no
- yes
Tumor size: 0.529
«<2m
+>2m
NLR: 0.048 0.592 0.554
£ <249 (0.104-3.257)
+>2.49
PLR: 0.404
+<134
«>134
PIl: 0.001 0.099 0.016
<2 (0.015-0.649)
«>22
(I - confidence interval; NLR — neutrophil to lymphocyte ratio; PLR — platelet
to lymphocyte ratio; PIl — prognostic inflammatory index.

Tab. 2. Univariate and multivariate analyses of factors for
the prediction of DFS

RESULTS

The median age was 56 (38-86) years. The median follow-
up period was 38 (19-66) months. The 5-year survival was
91.3%. The 5-year DFS was 87.9%. Recurrence occurred in
11 (12%) patients during follow-up.

The optimal cut-off value was taken as 22 for DES by PII re-
ceiver operating characteristic (ROC) analysis (AUC 735, HR
0.561-0.909, sensitivity 72.7%, specificity 70.4%) (Fig. 1).

DOI: 10.15557/€60.2019.0020

The optimal cut off value for PLR was taken as the medi-
an value of 134. The optimal cut-off value for the NLR by
ROC analysis was 2.49 (AUC 673, HR 0.491-0.885, sensi-
tivity 63.6%, specificity 64.2%). The number of patients
with PII <22 was 60, and the number of patients with PII
>22 was 32. The relationships between prognostic inflam-
matory index and clinicopathological factors are summa-
rized in Tab. 1 There was a significant relationship between
high PII and PLR (p = 0.009) and NLR (p < 0.001). Howev-
er, there was no significant relationship between PII and age
(p =0.952), tumor diameter (p = 0.507), lymph node involve-
ment (p = 0.293) and histological grade (p = 0.067) (Tab. 1).
DFS was found to be worse in the high PII group than in the
low PII group (p = 0.001). At 12 months, the DFS of patients
with low PII was 100%, while the DFS of patients with high
PII was 80.3%. DFS of patients with low PII at 24 months
was 94.9%, whereas DFS of patients with high PII was 75.4%.
The DFS of patients with high PII was 64.6% at 36 months,
while the DFS of patients with low PII was 94.9%.

The prognostic effect of clinicopathological variables on
DFS is summarized in Tab. 2. Using a univariate analysis,
we found a significant correlation between NLR (p = 0.048)
and prognostic inflammatory index (p = 0.001) with DFS.
However, age, histological grade, lymph node involvement,
and tumor diameter were not significantly associated with
DEFS. When the multivariate analysis was performed using
significant findings in univariate analysis, we found that PII
was an independent prognostic factor (p = 0.016).

DISCUSSION

In recent years, there has been an increase in the number of
studies showing the importance of systemic inflammation
markers in cancer prognosis. In this study, we demonstrated
that MPV x neutrophil/lymphocyte ratio was a poor prog-
nostic factor for DFS in patients with HER2- and HR+ lo-
calized breast cancer. For this index, the cut-off value was
taken as 22 with 72.7% sensitivity and 70.4% specificity by
ROC-curve analysis.

Platelets play a role in tumor growth and metastasis. Plate-
lets release various growth factors and cytokines that sup-
port tumor growth, invasion, and metastasis'?. Studies
have shown that increased platelet count in patients with
breast cancer is associated with poor prognosis!'". Large
platelets are more metabolically and enzymatically active
than small platelets. The MPV level is a marker of platelet
activation and function. Elevated MPV levels are also as-
sociated with platelet aggregation, thromboxane synthesis,
and p-thromboglobulin release, which are other markers of
platelet activation'?. Studies have shown that platelet indi-
cators have essential roles in disease activity in cancer!>!4.
Elevated MPYV levels are a poor prognostic factor in many
types of cancer such as hepatocellular cancer, colorectal car-
cinoma, and gastric cancer!>!9. In patients with invasive
breast cancer, pretreatment MPV levels were found to be
significantly higher than in healthy controls"”.
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Studies have shown that the microenvironment of the
tumor plays an essential role in cancer progression®.
The tumor microenvironment has an impact on treatment
response and overall outcomes of patients. Neutrophils,
which are crucial factors in the tumor microenvironment,
have an essential regulatory role in tumor progression'?.
Neutrophils are cells responsible for host defense and im-
mune modulation. Research has shown that neutrophils
play a critical role in chronic inflammatory diseases, includ-
ing cancer®. Once neutrophils are integrated into the can-
cer cell, they release some cytokines, such as transforming
growth factor-beta and vascular endothelial growth factor,
inducing cancer cell proliferation, infiltration and metastasis.
Lymphocytes are known to play a crucial role in cancer sup-
pression by inducing cytotoxic cell death. High tumor in-
filtrated lymphocytes have been shown to play an essential
role in the prognosis of many cancers such as breast cancer,
gastric cancer and lung cancer® -2,

The limitations of our study were as follows: the number of
patients was low due to its single-center nature, it was a ret-
rospective study and the follow-up period was short.
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Malignant ovarian tumors in adolescents: a single center study
Zfosliwe nowotwory jajnika u nastolatek: badanie jednoosrodkowe
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AbS’[ra t Objectives: To investigate the incidence, clinical manifestations, treatment methods, accuracy of frozen section analyses,
histopathological properties, and outcomes of malignant ovarian tumors in adolescents. Materials and methods:
Adolescent females <21 years old with malignant ovarian tumors who were treated between January 2000 and December
2016 were reviewed retrospectively. Patient demographics, clinical characteristics, complaints, cancer antigen 125
(CA-125), alpha-fetoprotein (AFP) and stages of malignant ovarian tumors according to the International Federation of
Gynecology and Obstetrics, surgical pathological features, treatments and recurrences were evaluated. Results: A total of
964 patients, 22 of which were <21 years of age (2.2%) with primary ovarian tumors, were evaluated. The highest percentage
of tumors were germ cell tumors and epithelial tumors (n = 9 and # = 9 both, 45%). Two germ cell tumors and 1 sex cord
tumor, but no epithelial tumors, were diagnosed in patients <17 years of age. Eight of 9 epithelial tumors were borderline
ovarian tumors, a well-differentiated serous cystadenocarcinoma was detected in 1 patient. The median follow-up
period was 103.4 + 40.06 months. Conclusions: In contrast to previous reports, this study shows no difference in the
occurrence of germ cell and epithelial tumors in patients <21 years of age when compared with adult patients.
Fertility-sparing surgery with or without chemotherapy had favorable outcomes.

Keywords: ovarian tumors, germ cell tumors, borderline ovarian tumors, adolescent

Streszczenie Cel badania: Analiza cze¢stosci wystepowania, objawow klinicznych, metod leczenia, doktadnosci analizy skrawkéw mrozonych,
cech histopatologicznych oraz wynikéw leczenia ztoéliwych nowotwordw jajnika u nastoletnich pacjentek. Material i metody:
Oceng retrospektywna objeto kobiety ponizej 21. roku zycia leczone w okresie od stycznia 2000 do grudnia 2016 roku z powodu
zlosliwych guzéw jajnika. W ocenie uwzgledniono dane demograficzne, cechy kliniczne, dolegliwosci, stezenie markera CA-125
(CA-125) i alfa-fetoproteiny (AFP) oraz stopien zaawansowania raka jajnika wedtug Miedzynarodowej Federacji Ginekologii
i Poloznictwa (International Federation of Gynecology and Obstetrics), cechy histopatologiczne, metody leczenia i wystepowanie
nawrotéw. Wyniki: Analiza objeto tacznie 964 pacjentki, w tym 22 w wieku ponizej 21 lat (2,2%), u ktérych rozpoznano
pierwotne nowotwory jajnika. Najwiekszy odsetek nowotworéw stanowily nowotwory germinalne i nablonkowe (w obu
przypadkach n =9, 45%). U pacjentek w wieku ponizej 17 lat rozpoznano 2 guzy germinalne oraz 1 guz sznuréw plciowych, ale
zadnych nowotworéw nabtonkowych. Osiem spo$réd 9 nowotworéw nabtonkowych stanowity guzy o granicznej ztosliwosci,
natomiast u 1 pacjentki wykryto dobrze zréznicowanego surowiczego torbielakogruczolakoraka. Srednia czasu obserwacji
wynosita 103,4 + 40,06 miesigca. Wnioski: W przeciwienistwie do poprzednich doniesien, w obecnym badaniu wykazano brak
réznicy w wystgpowaniu guzéw germinalnych i nablonkowych u chorych ponizej 21. roku zycia w poréwnaniu z pacjentkami
dorostymi. Odnotowano korzystne wyniki chirurgicznego leczenia oszcze¢dzajacego zachowujacego plodnosé¢ z lub bez
chemioterapii.

Stowa kluczowe: guzy jajnika, guzy germinalne, guzy o granicznej zlosliwosci, nastolatki
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Malignant ovarian tumors in adolescents: a single center study

INTRODUCTION

dolescent and young adult age is defined as 10-19
Aand 19-24 years of age according to the World

Health Organization. The exact prevalence of ad-
nexal masses in adolescents and young adults is unknown,
but they are relatively uncommon in this population. Most
ovarian masses are benign neoplasms-?. Malignant ovari-
an tumors in adults and adolescents are rare, accounting for
0.9% of all malignancies®. These tumors constitute a special
group of gynecologic tumors due to their clinical and histo-
pathological features®. Malignant germ cell tumors are the
most frequent malignant tumors in adolescents and young
adults, but are the rarest in the reproductive age group.
They account for approximately 5% of all malignant ovar-
ian tumors®. Protection of ovarian tissue in these patients
is necessary for normal physical development and fertility.
In this study, we describe clinicopathological features of ma-
lignant ovarian tumors diagnosed in patients <21 years of
age between January 2000 and December 2016. The objec-
tive of the study was to evaluate malignant ovarian tumors
in adolescents and young adults who were treated at Tepecik
Education and Research Hospital with regards to surgical
procedures, adjuvant therapies, restaging, recurrence, and
the possible use of this database for future clinical studies.

MATERIALS AND METHODS

This retrospective study included ovarian cancer patients
<20 years of age who were treated at Tepecik Education
and Research Hospital Gynecologic Oncology Clinic be-
tween January 2000 and December 2016. The study was ap-
proved by the Ethics Committee of Tepecik Education and
Research Hospital. Medical files of 22 patients were ana-
lyzed, but data was only available for 20 patients. Data for
the other 2 patients were missing and thus excluded from
the study. Patient demographics, clinical characteristics,
complaints, cancer antigen 125 (CA-125), alpha-fetoprotein
(AFP) and stages of malignant ovarian tumors according to
the International Federation of Gynecology and Obstetrics

Histopathological type <17 years >17 years
Germ cell 2 7
Epithelial 0 9

Sex cord-stromal 1 1
Total 3 17

Tab. 1. Number and distribution of malignant ovarian tumors
in patients <17 years of age and 217 years of age

(FIGO), surgical pathological features, treatments and re-
currences were evaluated. The follow-up period was from
the end of treatment to the date of the last contact. All pa-
tients underwent comprehensive surgical staging, includ-
ing unilateral salpingo-oophorectomy, omentectomy, pelvic
and/or para-aortic lymph node biopsy, peritoneal washing
and peritoneal biopsy, and appendectomy for mucinous
tumors. Statistical analyses were performed using SPSS 15.0
software package.

RESULTS

Twenty-two of 964 patients <21 years of age with primary
ovarian tumors were treated between 2000 and 2016 at our
clinic (2.2%). Prevalence rates of germ cell tumors and ep-
ithelial tumors were similar (n = 9 and n = 9, respectively;
45% and 45%). Sex cord-stromal tumors were observed in
2 patients (10%). The mean age of patients was 17.9 + 2.5
years. The mean age was 18.7 + 1.4 years for patients with
epithelial tumors, 17.4 + 3.2 years for patients with germ
cell tumors, and 17.5 + 3.5 years for patients with sex cord-
stromal tumors. Patients were followed-up for an average
of 103.4 + 40.06 months (89.55 + 24.7 for germ cell tu-
mors, 116 + 47.1 for borderline tumors). There were no pa-
tients <17 years of age with epithelial tumors in our study
(Tab. 1). Among 9 patients diagnosed with epithelial tumor,
there were 8 borderline ovarian tumors (BOTs), and a well-
differentiated serous cystadenocarcinoma was detected in
1 patient (Tab. 2). Four of 9 germ cell tumors were diag-
nosed as pure dysgerminoma: 3 were mixed germ cell tu-
mors, 1 was endodermal sinus tumor, and 1 was immature

Age [years] Histopathological R 3

(18.7+1.4) type CA-125 levels (68.33 = 4.6) | Follow-up [months] (116 +7.1) | FIGO stage Recurrence Chemotherapy
17 Serous BOT 12 137 IB No +
20 Serous BOT 65 160 IA No No
20 Serous BOT 16 162 1A No No
20 Serous BOT 274 50 IC No +
20 Serouscystadenoca 9 65 IA No No
17 Mucinous BOT 118 72 1A No No
17 Mucinous BOT 25 148 1A No No
18 Mucinous BOT 35 165 IC No +
19 Mucinous BOT 61 85 IA No No

serouscystadenoca — well differentiated serous cystadenocarcinoma.
Values represent the mean =+ standard deviation (D).

CA-125 — cancer antigen 125, reference range: 035 U/mL; FIGO — International Federation of Obstetrics and Gynecology; BOT — borderline ovarian tumor;

Tab. 2. Clinical and pathological features of patients with epithelial ovarian tumors
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Age [years] Histopathological AFP levels Follow-up [months] FIGO stage Recurrence Chemotherapy
(17.4+3.2) type (1.7+1.1) (89.55 +24.7)

19 Dysgerminoma 0.6 65 IA No No
20 Dysgerminoma - 18 IA Yes No
15 Dysgerminoma 35 74 IC No VAC
20 Dysgerminoma - 120 IC No BEP
20 Mixed germ cell’ 2.5 120 IC No BEP
18 Mixed germ cell? 2.2 74 IC No BEP
17 Mixed germ cell® 0.8 66 1A No No
10 Endodermals.t.* 0.83 68 IC No BEP
18 Immature teratoma - 101 IA No No
AFP — alpha-fetoprotein, reference range: 0—7 ng/mL; FIGO — International Federation of Obstetrics and Gynecology; VAC — vincristine 4 actinomycin D +
cyclophosphamide; BEP — bleomycin + etoposide + cisplatin.

! embryonic + yolk sac; 2 yolk sac + endodermal sinus tumor 4+ embryonic; > embryonic + dysgerminoma; * endodermal sinus tumor.

Values represent the mean + standard deviation (D).

Tab. 3. Clinical and pathological features of patients with germ cell tumors

teratoma (Tab. 3). There were 2 sex cord-stromal tumors
(15 and 20 years old), both of which were juvenile granulo-
sa cell tumors. Both patients were stage IC. Correlation be-
tween diagnoses using frozen sections versus pathology re-
sults was 88.8% for germ cell tumors, 77.7% for epithelial
tumors, and 100% for sex cord-stromal tumors. All tumors
in 3 patients under 17 years of age (100%) were malignant.

DISCUSSION

We evaluated adolescents and young adults <21 years of age
with malignant ovarian tumors who were treated and fol-
lowed-up in our clinic. In the literature, germ cell tumors
are the most common type of pediatric ovarian tumors, fol-
lowed by surface epithelial stromal tumors and sex cord-
stromal tumors, whereas epithelial stromal tumors most
commonly occur in adults®”). In contrast to the literature,
we found that the prevalence of epithelial and germ cell
tumors was the same (n = 9 and n = 9, respectively; 45%
and 45%).

Rathore et al. showed that abdominal pain (46.4 %) was
the most common complaint followed by abdominal lump
(24%) and abdominal distension (10.7%)®. In our study,
the initial symptoms in most patients (85%) were pelvic
pain and abdominal distension.

BOTs are heterogeneous noninvasive tumors with uncer-
tain malignant potential occurring in younger females and
have an excellent prognosis, but symptomatic recurrence and
mortality may occur after the first treatment. In a study in
patients <19 years, 10-year overall survival for these patients
was 97.3%"). Compared to adult patients, BOTs in young-
er females have been reported to occur more frequently*!.
In several studies, borderline ovarian epithelial tumors were
reported to account for 30-53% of all epithelial tumors>'3),
In adults, this prevalence is approximately 10-20%?. In our
study, 8 of 9 epithelial tumors (88.8%) in patients >16 years
of age were BOTs. Furthermore, 2 patients with preopera-
tive ruptured FIGO stage IC serous and mucinous borderline
and 1 patient with stage IB serous borderline tumor received
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adjuvant three cycle platin-based chemotherapy in the years
2000-2005. Past studies have reported that adjuvant therapy
did not improve survival in stage I-II disease. Instead, there
was increased toxicity, with overall survival rates of 99% and
94% with no adjuvant therapy, respectively!'¥. Based upon re-
cent studies, our current clinical management for stage 1 and
2 tumors includes no adjuvant chemotherapy.

Zanetta et al. suggested that patients must be monitored us-
ing clinical examinations, vaginal ultrasound, and CA-125
measurements®. In our study, we followed-up patients
with borderline tumors every 3 months during the first
2 years and every 6 months after 2 years. No recurrences
were observed during the follow-up period.

In the present study, 1 patient with bilateral serous bor-
derline tumor underwent unilateral salpingo-oopherecto-
my and cystectomy for a contralateral borderline serous tu-
mor and no recurrence was detected. In a meta-analysis by
Vasconcelos and de Sousa Mendes, bilateral cystectomy was
suggested for patients with bilateral serous borderline tu-
mors who wished to preserve fertility, because no signifi-
cant difference was seen in the recurrence rate compared
with unilateral salpingo-oophorectomy with contralateral
cystectomy!!®). Restaging surgery was performed in 2 pa-
tients with borderline tumors and in 1 patient whose frozen
tumor sections were reported as borderline tumor; this pa-
tient’s diagnosis was serous cystadenocarcinoma.

Previous retrospective studies conducted to evaluate restaging
surgery for borderline tumors showed no effect on survival!”'),
An upstaging rate of 14.8% was reported by Fauvet et al., but
there was no difference in recurrence rates in their study®.
Similarly, Snider et al. reported that staging surgery for patients
with mucinous tumors did not require a second surgery.
In contrast, du Bois et al. reported that incomplete staging sur-
gery showed an elevated risk for recurrence and restaging after
the initial surgery, and had a beneficial effect on progress-free
survival®. In the present study, 4 of 9 germ cell tumors were
pure dysgerminomas. In one study, 35% of the observed ovar-
ian neoplasias were malignant®, and in another, dysgermino-
ma was the most frequent tumor®?. Similarly, in other studies

CURR GYNECOL ONCOL 2019, 17 (4), p. 168—172




Malignant ovarian tumors in adolescents: a single center study

in this age group, germ cell tumors were predominant patho-
logical type®.

In another study, immature teratoma was the most common
malignant tumor in adolescents <20 years old®. Without
peritoneal dissemination, tumors that are sensitive to radio-
therapy can metastasize to the para-aortic lymph nodes, lung,
liver, and bone®). Due to organ-sparing treatments, the re-
currence rate is between 17-35%, and postoperative chemo-
therapy is recommended. Ertas et al. suggested that unnec-
essary use of adjuvant chemotherapy in the early stages will
remain a contentious issue due to concerns about the long-
term effects of this treatment®. In a study, 7 of 43 patients
with germ cell tumors did not undergo comprehensive sur-
gical restaging, and were staged clinically as FIGO stage IA.
Three (43%) of these patients experienced disease recur-
rence. These tumors were dysgerminoma and endodermal
sinus tumors. Recurrences were treated with chemotherapy
and/or surgery®”. In an early stage malignant ovarian germ
cell tumor study, the median follow-up time was 26.1 (range
1.9-88.5) months, with a mean of 35.5 + 26.2 months.
The rate of loss to follow-up was 18.4% (7 of 38 patients)©®.
In our study, the average follow-up time for germ cell tumors
was 89.5 £ 24.7 months. Four of 9 germ cell tumors were
pure dysgerminoma, with tumor stages of IA, IA, IC and IC.
Stage IC dysgerminoma patients received adjuvant chemo-
therapy. In one of these patients, sacral vertebral metastasis
was diagnosed 12 months after the initial diagnosis. This pa-
tient received chemotherapy and radiotherapy.

Hassan et al. reported that ovarian sex cord-stromal tumors
accounted for 12.3% of all tumors in patients 0-19 years
0ld®. Similarly, we found that 10% of ovarian tumors in
patients <21 years of age were sex cord neoplasms. Juvenile
granulosa cell tumors account for 90% of all granulosa cell
tumors in this age group. This type of tumor can secrete ste-
roid hormones®-*%. The most common symptom is abnor-
mal uterine bleeding®®. In 10% of cases, the tumors rupture,
and an acute abdomen may be the most common symptom.
Ascites occurs in approximately 10% of cases and pleural ef-
fusion rarely develops®®. In our study, we detected juvenile
granulosa cell tumors in 2 patients with stage IC tumors.
Both cases were admitted to our clinic after reports of pel-
vic pain.

Analyses of frozen sections are especially important in this
patient group for a correct diagnosis. In the present study,
only 1 of the frozen section results of germ cell tumors was
reported as benign. An epithelial tumor reported as a serous
carcinoma based on its definitive pathology was reported as
BOT based on the analysis of frozen sections, and 1 mus-
inous tumor was reported as benign using the same method.
All sex cord-stromal tumors were correctly diagnosed us-
ing frozen sections. Tempfer et al. reported agreement be-
tween diagnoses using frozen sections and histological ex-
amination in 62.8% of patients®®. Song et al. reported that
due to low accuracy, sensitivity, and positive predictive val-
ue, surgical decisions for borderline tumors based on frozen
sections should be made carefully®. In the present study,
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the correlation between diagnoses using frozen sections ver-
sus pathology results was 88.8% for germ cell tumors, 77.7%
for epithelial tumors, and 100% for sex cord-stromal tumors.
In conclusion, standard procedures for the diagnosis of ovar-
ian tumors in symptomatic adolescents and young adults in-
volve ultrasound and tumor markers, CA-125 and AFP in
particular. In our study, borderline tumors were found at
a similar prevalence as germ cell tumors, and the prognosis of
stage 1 patients was very good. In this group, fertility-sparing
comprehensive surgery reduced recurrences and was a useful
tool for risk assessment and follow up of patients without sal-
vage chemotherapy related to morbidity. Contrary to our past
experience, our current clinical management for borderline
stage 1 and 2 tumors involves no adjuvant chemotherapy, as
indicated in the studies. We have no consensus regarding re-
staging, similar to previous reports, but based upon our clin-
ical judgment, in terms of actual staging, restaging should be
a standard management procedure.
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Streszczenie Rak endometrium jest jednym z najczestszych nowotworéw zlosliwych u kobiet w krajach rozwinietych. Czestosé jego
wystepowania stale rosnie. Rokowanie - szczegoélnie w przypadku nawrotu i w zaawansowanym stadium choroby - jest zle.
Dlatego wcigz poszukuje sie nowych mozliwosci terapeutycznych. Jednym z celéw nowoczesnych metod diagnostyki oraz
leczenia raka endometrium moga by¢ nowotworowe komorki macierzyste. Sg to komorki o wlasciwosciach komorki
macierzystej szpiku, ktére nabyty mutacje onkogenna, zyskaly mozliwo$¢ samoodnowy oraz réznicowania i generowania
calej populacji komérek nowotworowych. Wiele badan skupia sie na poszukiwaniu markera (lub markeréw) nowotworowych
komorek macierzystych, ktéry pozwolitby na ich precyzyjna identyfikacje i opracowanie zindywidualizowanej terapii
celowanej. Mozna przypuszczaé, ze glikoproteina CD133, znana réwniez jako prominin-1, moze by¢ obiecujacym markerem
powierzchniowym do identyfikacji nowotworowych komoérek macierzystych, w tym w raku endometrium. Celem pracy jest
przedstawienie stanu badan nad koncepcja macierzystych komorek nowotworowych w raku blony sluzowej trzonu macicy,
zwlaszcza odnoszacych si¢ do komdrek CD133, ktére prezentuja wlasciwosci podobne do komorek pnia.

Stowa kluczowe: rak endometrium, macierzyste komorki nowotworowe, prominin-1, antygen CD133

AbS’[raCt Endometrial cancer is one of the most common malignancies in women in Western Europe. Its incidence is constantly
increasing. The prognosis is poor, especially in the case of recurrent and advanced stages of the disease. Therefore, new
therapeutic options are constantly sought to improve the prognosis for women with this type of cancer. One of the targets of
modern diagnostic and therapeutic methods for endometrial cancer may be cancer stem cells. These are cells with the
properties of a bone marrow stem cell that has acquired an oncogenic mutation, gained the ability to self-renew, differentiate
and generate the entire cancer cell population. Many studies are focused on searching for a marker (or markers) of cancer
stem cells that would allow their precise identification and development of individualized targeted therapy. The CD133
glycoprotein, also known as prominin-1, appears to be a promising surface marker for identifying cancer stem cells, including
endometrial cancer. The aim of the paper is to present studies on the concept of cancer stem cells in endometrial cancer,

especially those related to CD133 cells, which display stem-like properties.

Keywords: endometrial cancer, cancer stem cells, prominin-1, CD133 antigen
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WSTEP

ak endometrium (endometrial cancer, EC) jest jed-

Rli'ym z najczestszych nowotwordw zlodliwych u kobiet
krajach rozwinietych, cechujacym sie stale rosnaca

zachorowalnoscig. Czestos$¢ jego wystepowania zwiekszala sie
w ostatnich 10 latach o 1% na kazdy rok i wynosi obecnie 79
przypadkow na 100 000 kobiet zamieszkujacych kraje euro-
pejskie. Mediana wieku w chwili rozpoznania to 62 lata®). Rak
blony sluzowej trzonu macicy zazwyczaj wykrywany jest we
wezesnych stadiach zaawansowania, objawiajac si¢ najczesciej
nieprawidfowym krwawieniem z narzadu rodnego. Biologie
EC odzwierciedla podzial na dwa typy wg Bokhmana® lub
podziat molekularny wg The Cancer Genome Atlas (TCGA)®.
Rokowanie dla pacjentek we wezesnym stadium zaawansowa-
nia choroby (I11I) jest na ogot dobre. Wiekszos¢ z nich moze
by¢ skutecznie leczona operacyjnie w potaczeniu lub bez po-
taczenia z brachyterapia, teleterapig badz chemioterapia®.
Pigcioletnie calkowite przezycie w EC w I stopniu zaawanso-
wania wynosi 95%, a w stadium II - 69%". Niemniej jednak
nawrdt choroby obserwuje sie u 13-15% pacjentek wysokiego
ryzyka i u 3% pacjentek niskiego ryzyka. Rokowanie w przy-
padku nawrotoéw i w zaawansowanym stadium choroby (III
lub IV) jest zfe. Piecioletnie przezycie chorych, u ktorych stwier-
dza sie przerzuty nowotworowe, nie przekracza 15-17%\.
Wyjaénienia wielu zjawisk towarzyszacych rozwojowi
i progresji nowotworu, np. chemio- i radioopornosci badz
czynnoséciowej heterogennosci pomimo homogennosci ge-
netycznej, dostarcza model nowotworowych komorek ma-
cierzystych (cancer stem cells, CSCs)®.
Celem niniejszego artykulu jest przedstawienie aktualnych
pogladéw na temat roli CSCs badz macierzystopodobnych
komorek nowotworowych w rozwoju i przebiegu raka blo-
ny $luzowej trzonu macicy.

MODEL NOWOTWOROWYCH KOMOREK
MACIERZYSTYCH (CSCs)

Coraz wigcej dowodow wskazuje, ze komorki nowotworo-
we wywodzg si¢ z populacji komoérek, ktére maja takie same
wlasnosci biologiczne jak typowe dojrzale komorki macie-
rzyste. Koncepcja CSCs nie jest catkowicie nowa, jednak to
wlasnie w ciagu ostatnich dwoch dekad udato sie zidentyfi-
kowa¢ CSCs w kilku ludzkich nowotworach®.

Model CSCs zaklada, ze nowotwory, podobnie jak zdrowa tkan-
ka, skladaja si¢ z komorek na réznych etapach dojrzewania,
w tym réwniez komorek CSCs. CSC to komorka o wlasciwo-
$ciach komorki macierzystej szpiku, ktéra nabyla mutacje on-
kogenna i zyskata mozliwo$¢ samoodnowy oraz réznicowania
ijest przy tym odpowiedzialna za generowanie catej populacji
komoérek nowotworowych wraz z ich heterogenicznoécia, leko-
opornoécig i inwazyjno$cig?”). Komorki CSCs zidentyfikowano
zaréwno w biataczkach, jak i w guzach litych. Charakterystycz-
ng cechg CSCs jest zdolnos¢ do samoodnowy, réznicowania
i migracji z pierwotnej masy do naczyn krwionosnych oraz in-
nych narzadéw®. Zdolno$¢ do samoodnawiania prowadzi do
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INTRODUCTION

malignancies in women in developed countries and

it is characterized by a constantly increasing mor-
bidity. The incidence of EC increased by 1% annually for
the last 10 years and is currently estimated at 79 cases per
100,000 European women. Median age at diagnosis is 62
years". EC is usually detected at early stages, usually man-
ifested by abnormal uterine bleeding. EC biology is re-
flected by the dualistic model proposed by Bokhman®
or molecular classification by The Cancer Genome Atlas
(TCGA)®.
Generally, the prognosis is good for patients at early stag-
es (I and II). Most of these patients may be successfully
treated surgically with or without brachytherapy, external
beam radiotherapy or chemotherapy®. The total 5-year
survival is 95% for stage I EC and 69% for stage II EC™.
However, recurrence is seen in 13-15% of high-risk pa-
tients and 3% of low-risk patients. Prognosis in recurrenc-
es and advanced stages (III and IV) is poor. The 5-year
survival rates in patients with metastases do not exceed
15-17%W.
The model of cancer stem cells (CSCs) explains many phe-
nomena in tumor development and progression, e.g. che-
mo- and radioresistance or functional heterogeneity despite
genetic homogeneity®.
The aim of this paper is to present current views on the role
of CSCs or stem-like cancer cells in the development and
course of EC.

E ndometrial cancer (EC) is one of the most common

CANCER STEM CELL (CSC) MODEL

Increasing evidence indicates that cancer cells origi-
nate from populations of cells showing the same prop-
erties as typical mature stem cells. Although the con-
cept of CSCs is not entirely new, it was during the last
two decades that CSCs were identified in a few human
cancers®.

The CSC model assumes that tumors, like healthy tissue,
are composed of cells at different stages of maturation,
including CSC cells. CSC is a cell showing the properties
of a bone marrow stem cell, which acquired an oncogenic
mutation as well as the ability of self-renewal, and is re-
sponsible for generating the entire population of cancer
cells along with their heterogeneity, drug resistance and
invasiveness”). CSCs were identified in leukemias and
solid tumors. The ability of self-renewal, differentiation
and migration from the primary mass towards blood ves-
sels and other organs is a characteristic feature of CSCs®.
The ability of self-renewal generates highly-differen-
tiated cells able to survive despite apoptotic signals®.
Tumor development and survival are probably based
on his phenomenon®. On the other hand, the ability of
CSCs to migrate, induce angiogenesis and produce extra-
cellular matrix plays a key role in metastasis formation®.
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powstania komérek o duzym zréznicowaniu, ktére sg zdolne
do przezycia pomimo sygnatéw apoptozy®. Zjawisko to jest
prawdopodobnie podstawg rozwoju i utrzymywania si¢ guza®.
Z drugiej strony zdolno$¢ nowotworowych komoérek macierzy-
stych do migracji, ale takze do indukcji angiogenezy i wytwarza-
nia macierzy pozakomorkowej odgrywa kluczowa role w two-
rzeniu przerzutéw®. Dodatkowo, CSCs ze wzgledu na swoja
plastycznos¢ stabo odpowiadajg na chemioterapie'”.

CSCsWEC

Pierwsza populacja CSCs zostata wyizolowana z ludzkiego
guza piersi'V. Z kolei pierwsze dowody na istnienie CSCs
w EC uzyskano dzigki badaniom na modelach mysich!?.
Szacuje sie, ze CSCs w EC stanowig 1,3-62,6% populacji
guza nowotworowego"?. Istnieja trzy hipotezy dotyczace po-
wstania endometrialnych CSCs. Pierwsza hipoteza zaklada,
ze CSCs rozwijajg si¢ z dojrzalej komorki macierzystej, kto-
ra pod wplywem mutacji genetycznych i zmian epigenetycz-
nych ulega transformacji do CSCs!'%. Zgodnie z drugg hi-
poteza, ktdra zyskuje coraz wigcej zwolennikdw, powstanie
CSCs jest wynikiem réznicowania si¢ komorek zmienionych
nowotworowo!'"). Trzecia hipoteza postuluje, ze prekursorem
CSCs sg zroznicowane komorki somatyczne endometrium,
ktére nabywaja zdolno$¢ do samoodnowy i plastyczno$ci®®.

MARKERY CSCs

Bez wzgledu na ,,pochodzenie” istotng kwestig jest wlasciwa
detekcja macierzystopodobnych komoérek nowotworowych.
W zaleznosci od rodzaju guza, z ktérego pochodza, CSCs
posiadaja rozne markery powierzchniowe, takie jak CD24,
CD44, CD55,CD133, CD117, ALDH], SP. Wigkszo§¢ mar-
keréw powierzchniowych jest wspdlna dla wielu typow no-
wotworéw ztosliwych®. Markery te wykazuja ekspresje nie
tylko na CSCs, ale réwniez na prawidtowych komérkach
macierzystych, co zdecydowanie utrudnia identyfikacje
CSCs oraz opracowanie lekéw celowanych na te komorki.
Najbardziej przydatna w identyfikacji CSCs okazata si¢ gliko-
proteina CD133, znana réwniez jako prominin-1 (PROMI1).
Marker ten zostal wykorzystany jako pierwszy do identyfikacji
CSCs w EC. CD133 ulega ekspresji na zdrowych komorkach,
takich jak np. progenitorowe komdrki nabtonkowe, komorki
brodawki nerkowej, gruczolu mlekowego i élinianek, ale takze
na komérkach nowotworowych raka zotadka, prostaty, pier-
si, phuc, glejakéw oraz EC®). Liczba komérek CD133 stanowi
10-20% catkowitej populacji komorek®.

Glikoproteina CD133 sklada si¢ z podtypéw CD133+
i CD133-. W EC wykazano wigkszg proliferacje komdrek
CD133+ niz CD133-. W jednym z badan przeanalizowano
113 prébek EC i stwierdzono, ze komérki CD133+ charak-
teryzuja si¢ bardziej agresywna proliferacja, wieksza zdolno-
$cig do tworzenia kolonii i wigkszg opornoscig na cispla-
tyne i paklitaksel w poréwnaniu z komérkami CD133-17),
Ten potencjat do tworzenia guzéw przez CSCs potwierdzo-
no réwniez w badaniach na zwierzetach. Myszom z obnizong
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Additionally, CSCs poorly respond to chemotherapy due
to their plasticity?.

CSCsINEC

First CSC population was isolated from human breast
cancer?. First evidence for CSCs in EC comes from
studies in mice models'?. It is estimated that CSCs ac-
count for 1.3-62.6% of tumor cell population in EC!"?.
There are three hypotheses on the origin of endome-
trial CSCs. The first hypothesis is that CSCs arise from
a mature stem cell, which undergoes transformation
into CSCs as a result of genetic mutations and epigenetic
changes?. According to the second, increasingly pop-
ular hypothesis, CSCs develop as a result of differentia-
tion of neoplastically transformed cells. The third hy-
pothesis is that differentiated somatic endometrial cells
which acquire the ability of self-renewal and plasticity
are CSC precursors'?.

CSC MARKERS

Regardless of the origin, proper detection of stem-like can-
cer cells is an important aspect. Depending on the type of
tumor, CSCs have different surface markers, such as CD24,
CD44, CD55, CD133, CD117, ALDHI, and SP. The ma-
jority of surface markers are common for many malignant
types"¥. These markers are expressed not only on CSCs,
but also on normal stem cells, which significantly hinders
CSC identification and the development of therapies tar-
geting these cells.

Glycoprotein CD133, also known as prominin-1 (PROM1),
has proven most useful for identifying CSCs. This was the
first marker used for identifying CSCs in EC. CD133 is ex-
pressed on healthy cells such as epithelial progenitor cells,
renal papilla cells, mammary gland and salivary gland cells
as well as on gastric, prostate, breast, and lung cancer cells,
in gliomas, and EC". CD133 cells account for 10-20% of
the total cell population®.

Glycoprotein CD133 has two subtypes: CD133+ and
CD133-. Higher proliferation of CD133+ vs. CD133—
cells was demonstrated for EC. One study analyzed 113
EC samples and found that CD133+ cells exhibit more
aggressive proliferation, increased colony-forming
ability, and higher resistance to cisplatin and paclitax-
el compared to CD133— cells""”. This potential of CSCs
to form tumors was also confirmed in animal studies.
It was shown that CD133+ cells implanted in immuno-
deficient mice were able to generate primary tumors®”.
The role of CD133 as a marker for carcinogenic poten-
tial in EC cells was confirmed in several analyses!8-20,
It was also shown that CD133+ cells grow faster, are
able to form more colonies, and have higher sphere-
forming capacity than CD 133— cells®". Spherical shape
(sphericity) of cells contributes to higher tumorigenic
potential®?.
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odpornosciag wszczepiono komoérki CD133+ i wykazano,
ze s3 one zdolne do generowania guzéw pierwotnych”.
Rola CD133 jako markera potencjatu rakotworczego w ko-
morkach EC zostata potwierdzona w kilku analizach$-2),
Udowodniono tez, ze komérki CD133+ rosng szybciej, moga
tworzy¢ wiecej kolonii i czgéciej przybierajg ksztatt kulisty niz
komorki CD 133—©Y. Kulisty ksztalt, czyli sferyczno$é komé-
rek, wptywa na wyzsza zdolno$¢ nowotworzenia®?.

Analiza immunohistochemiczna komoérek EC wykazala, ze
przezycie calkowite bylo gorsze w przypadku guzéw z wysoka
ekspresja CD133+ w pordwnaniu z guzami z niskg ekspresja
CD133+%. Wskazuje to na bardziej agresywny przebieg cho-
roby i gorsze rokowanie u chorych na EC z obecnoscig CD133+.
Nadal brak jest jednak odpowiedzi, jakie $ciezki sygnalizacyjne
lub czasteczki s odpowiedzialne za ten efekt. Takie informa-
cje moglyby da¢ poczatek molekularnej terapii celowanej w EC.
W celu wyjasnienia mechanizméw molekularnych takiego za-
chowania sie guzow z duzg ekspresja CD133 zastosowano tech-
nike mikromacierzy DNA do oceny ekspresji genéw w komor-
kach CD133+. Wykazano, ze komoérki CD133+ cechuja si¢
wyzsza, w poréwnaniu z CD133—, ekspresja genéw embrional-
nych komorek macierzystych, takich jak Oct4, Sox-2 i Nanog,
Cmyc. Geny te odpowiadajg za pluripotencje i samoodnowe ko-
morek, a komorki, ktére je posiadaja, maja wiekszy potencjat
do tworzenia nowotworu oraz wykazuja wieksza chemioopor-
no$¢@*?, Badanie ekspresji Oct4 i Sox-2 pokazalo, ze stopien
ekspresji Sox-2 byl zalezny od stopnia zréznicowania histolo-
gicznego EC. Taka zalezno$¢ nie zaistniala w przypadku Oct4@®).
Inne badania wykazaly, ze chemioopornos¢ i potencjal no-
wotworzenia komoérek CD133+ mogg by¢ réwniez zwigzane
z ekspresja markera SP (frakcja populacji komoérek bocznych)
i ekspresja genow metyloproteinazy macierzy pozakomor-
kowej (MMP-1)@7. Ponadto w komérkach CD133+ wyka-
zano wieksza ekspresje gendw taczonych z CSCs, takich jak
ALDHI (dehydrogenaza aldehydowa 1, marker czesto wykry-
wany w komorkach CSC) i IGF-1R (insulinopodobny czynnik
wzrostu, wskaznik ryzyka dla EC) w poréwnaniu z CD133-24,
Komoérki CD133+ wyodrebnione z EC cechujg si¢ wyzsza
opornoscig na cisplatyne, paklitaksel i doksorubicyne w po-
réwnaniu z CD133-@®. Dawka doksorubicyny eliminujaca
komorki CD133— okazala si¢ niewystarczajaca w przypad-
ku komoérek CD133+0%),

Wszystkie przeprowadzone do tej pory badania wskazuja, ze
komorki CD133+ cechujg si¢ wiekszg zdolnoscig do prolife-
racji, wiekszg klonogennoécia, wiekszym potencjatem nowo-
tworzenia i wigkszg chemioopornoscig. Komorki te maja za-
tem cechy CSCs, co sprawia, ze marker CD133 jest uzyteczny
do identyfikacji nowotworowych komoérek macierzystych -
moze by¢ on nowym celem molekularnym w leczeniu EC®®.
Mimo ze glikoproteina CD133 wydaje si¢ obiecujagcym marke-
rem macierzystych komorek EC, to nadal trwaja badania majace
wyjasni¢, czy koncepcja CSCs odnosi sie do EC, jakie sg ich po-
chodzenie oraz rola w karcynogenezie w obrebie blony sluzowej
macicy, a takze wplyw na przebieg choroby. Finalnie moze si¢
to przyczynic¢ do opracowania zindywidualizowanej i celowanej
terapii tego coraz czesciej wystepujacego nowotworu.
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EC cell immunohistochemistry showed worse total surviv-
al for tumors with high expression of CD133+ compared to
tumors with low expression of CD133+®. This indicates
a more aggressive course of the disease and worse prog-
nosis in patients with CD133+ EC. However, the signaling
pathways or molecules responsible for this effect remain
unknown. This information could enable targeted molec-
ular therapy for EC.

DNA microarray technology for the assessment of gene
expression in CD133+ cells was used to explain the mo-
lecular mechanisms underlying such behavior of tu-
mors with high CD133 expression. It was demonstrated
that CD133+ cells show higher expression of embry-
onic stem cell genes, such as Oct4, Sox-2 and Nanog,
Cmyc, than CD133- cells. These genes are responsible
for cellular pluripotency and self-renewal, and the cells
with these genes show a greater potential for tumor for-
mation and higher chemoresistance***. An analysis of
Oct4 and Sox-2 expression showed that the level of Sox-2
expression depended on the degree of histological dif-
ferentiation of EC. Such a relationship was not observed
for Oct49.

Other studies showed that chemoresistance and tumor-
igenic potential of CD133+ cells may be also associated
with marker expression in SP (side population fraction)
and the expression of extracellular matrix metalloprotein-
ases (MMP-1)@”. Furthermore, CD133+ cells were shown
to exhibit higher expression of CSC-related genes, such as
ALDH] (aldehyde dehydrogenase 1, a marker frequently
detected in CSCs) and IGF-1R (insulin-like growth factor,
a risk factor for EC) compared to CD133-C%,

CD133+ cells isolated from EC show higher resistance to cis-
platin, paclitaxel and doxorubicin compared to CD133-(2%),
A dose of doxorubicin eliminating CD133- cells proved in-
sufficient in the case of CD133+ cells®®.

All studies conducted to date indicate that CD133+ cells ex-
hibit increased proliferative capacity, clonogenic potential,
tumorigenicity, and chemoresistance. Therefore, these cells
have CSC features, which makes the CD133 marker useful
for identifying cancer stem cells - it may become a novel
molecular target in EC therapy®.

Although CD133 glycoprotein seems a promising mark-
er for EC stem cells, there are still ongoing studies to
explain whether the CSC concept refers to EC, identi-
fy their origin and their role in endometrial carcinogen-
esis as well as their effects on the course of the disease.
This may ultimately contribute to the development of in-
dividualized, targeted therapy for this increasingly com-
mon cancer.
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Streszczenie

Abstract

Nowotwory trzonu i szyjki macicy naleza do najczgstszych nowotwordw wystepujacych u kobiet. Podstawowa metoda terapii
jest leczenie operacyjne, w razie potrzeby kojarzone z innymi metodami: radioterapig czy leczeniem systemowym. Mimo
pierwotnie radykalnego leczenia u czgéci pacjentek moze dojs¢ do nawrotu lub progresji choroby. O ile we wezesnych stadiach
raka postepowanie jest stosunkowo proste i wigze si¢ z nizszg umieralnoscig i mniejszymi powiklaniami, o tyle chirurgiczne
leczenie nowotworéw zaawansowanych i nawracajacych jest znacznie bardziej skomplikowane i czesto wymaga rozleglych
procedur. Operacja wytrzewienia miednicy polega na usunigciu niektérych albo wszystkich narzagdéw miednicy. W przypadku
raka przetrwalego lub nawracajacego po poczatkowym leczeniu jest to operacja trudna, zwigzana zwykle z wysokim odsetkiem
powiklan pooperacyjnych i wyzsza $miertelnoécia okolooperacyjna. Daje jednak chorym szans¢ na wyleczenie, ktére bez
interwencji chirurgicznej bywa niemozliwe. U starannie wybranych pacjentek moze fagodzi¢ objawy choroby podstawowej.
Operacja wytrzewienia sktada si¢ z dwdch etapow: resekeji i rekonstrukeji. W trakcie rekonstrukeji odtwarza sig
ciggto$¢ przewodu pokarmowego i drég moczowych, a sposdb rekonstrukeji — szczegoélnie w przypadku drég moczowych -
rézni sie w zaleznosci od wielu czynnikéw, omoéwionych w niniejszym artykule.

Stowa kluczowe: wytrzewienie, miednica mniejsza, rak szyjki macicy, egzenteracja

Endometrial and cervical cancers belong to the most common neoplasms in women. Surgery is the primary treatment
approach and may be combined with other methods, such as radiation or systemic therapy, if needed. Despite radical primary
treatment, recurrence or disease progression may occur is some patients. Although the management is relatively simple and
associated with lower mortality and complication rates in patients with early stage cancer, surgical treatment of advanced
and recurrent tumors is much more complex and often requires extensive procedures. Pelvic exenteration involves removal
of part or all of the pelvic organs. In the case of cancer that persists or recurs after primary treatment, the surgery is difficult
and usually associated with high rates of postoperative complications and higher perioperative mortality. However, it gives
patients a chance to survive, which may be impossible without surgical intervention. It can alleviate the symptoms of the
underlying disease in carefully selected patients. Pelvic exenteration is performed in two stages: resection and reconstruction.
During reconstruction, gastrointestinal and urinary tract continuity is reestablished, and the mode of reconstruction differs
depending on many factors, especially in the case of the urinary tract, which will be discussed in this paper.

Keywords: exenteration, lesser pelvis, cervical cancer

© Medical Communications Sp. z o.0. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives
License (CC BY-NC-ND). Reproduction is permitted for personal, educational, non-commercial use, provided that the original article is in whole, unmodified, and properly cited.




Aspekt urologiczny wytrzewienia miednicy mniejszej ze wskazari ginekologii onkologicznej
Urological aspect of pelvic exenteration for gynecologic oncologic indications

WPROWADZENIE

owotwory ginekologiczne naleza do najczestszych
| \ ‘ nowotwordéw wystepujacych u kobiet. Globalnie

ryzyko zachorowania na raka szyjki i trzonu ma-
cicy w wieku 65 lat wynosi 2,2%. Nowotwory ginekologicz-
ne stanowig 25% wszystkich nowotworéw diagnozowanych
u kobiet w wieku do 65 lat w krajach rozwijajacych sie i 16%
wérod kobiet w krajach rozwinietych(®.
Rak trzonu macicy rozpoznawany jest czesciej u kobiet star-
szych i otytych. Ponad 80% przypadkéw pochodzi z endo-
metrium (blony §luzowej macicy). Rak endometrium to naj-
czestszy rak narzadow plciowych wéréd kobiet w krajach
rozwinietych. Swiatowe ryzyko wystapienia raka macicy
u kobiety w wieku 65 lat wynosi 0,59%; w krajach rozwinie-
tych jest dwa razy wieksze niz w krajach rozwijajacych sie(.
Podstawg leczenia raka endometrium jest operacyjne wycig-
cie narzadu rodnego, w niektdrych przypadkach skojarzone
z radioterapig i leczeniem systemowym. Prognozy we wcze-
snym stadium choroby sa dobre, a wiele pacjentek mozna
wyleczy¢ za pomoca samej operacji. W chorobie zaawanso-
wanej lub nawracajacej rokowanie jest znacznie gorsze, a me-
diana ogblnego przezycia wynosi 9-10 miesiecy®?.
Rak szyjki macicy to drugi najczestszy nowotwér gineko-
logiczny u kobiet do 65. roku zycia i najczestsza przyczyna
$mierci z powodu nowotwordéw ginekologicznych na $wiecie.
Czestos¢ wystgpowania raka szyjki macicy jest dwa razy wyz-
sza w krajach rozwijajacych si¢, w ktorych kobiety sa diagno-
zowane w zaawansowanym stadium choroby”. W ostatnich
trzech dekadach stato si¢ jasne, ze gléwnym czynnikiem ry-
zyka rozwoju raka szyjki macicy jest trwale zakazenie wiru-
sem brodawczaka ludzkiego (human papilloma virus, HPV) —
gléwne podtypy, odpowiedzialne za wiekszos¢ przypadkéw
raka, to 16. i 18. Kobiety z rakiem szyjki macicy sg leczone
gltéwnie chirurgicznie lub za pomocg chemioradioterapii;
niewielka grupa pacjentek wymaga obu sposobow leczenia.
We wezesnym stadium, przy malej objetoéci nowotworu, chi-
rurgia i radioterapia wydaja sie réwnie skuteczne®, a che-
mioradioterapia przynosi lepsze efekty niz samo promie-
niowanie®. O ile we wczesnych stadiach raka postepowanie
chirurgiczne jest stosunkowo proste i cechuje si¢ niewielka ilo-
$cig powiklan pooperacyjnych i niskim ryzykiem zgonu, o tyle
leczenie chirurgiczne zaawansowanych i nawracajacych no-
wotwordw zlosliwych jest znacznie bardziej skomplikowane
i czesto wymaga rozleglych procedur, wiacznie z catkowitym
wytrzewieniem. Gléwny czynnik prognostyczny pod wzgle-
dem kontroli miejscowej i przezycia dlugoterminowego to re-
sekcja guza z histologicznie ujemnymi marginesami (R0)®.
U chorych, ktére nie majg przerzutéw odlegtych oraz akcep-
tuja zakres operacji i wytworzenie przetoki katowej, przetoki
moczowej lub obu, wytrzewienie miednicy jest podstawowym
sposobem leczenia. Obejmuje wybrane albo wszystkie narza-
dy miednicy, w tym koncowy odcinek jelita grubego, pecherz
moczowy i narzady rozrodcze; mozliwa jest tez resekcja petli
jelita cienkiego. Rekonstrukcja obejmuje drogi moczowe, dro-
gi oddawania stolca, dno miednicy i pochwe.
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INTRODUCTION

ynecologic tumors belong to the most common

female malignancies. The global risk of cervical

and endometrial cancer in women aged 65 years
is 2.2%. Gynecologic tumors account for 25% of all neo-
plasms diagnosed in women aged up to 65 years in develop-
ing countries compared to 16% in developed ones.
Endometrial cancer is more common in older and obese
women. More than 80% of cases arise in the endometri-
um (the lining of the uterus). Endometrial cancer is the
most common cancer of the female reproductive system
in developed countries. The worldwide risk of develop-
ing cancer of the uterus by the age of 65 is 0.59%; this
rate is twice as high in developed compared with devel-
oping countries”). The treatment of endometrial cancer is
based on hysterectomy with bilateral salpingo-oophorec-
tomy, combined in some cases with radiation and systemic
therapy. Early stage of the disease is associated with good
prognosis, and many patients may be cured with surgery
alone. The prognosis is significantly worse in advanced or
recurrent disease, with median overall survival of 9-10
months®?,
Cervical cancer is the second most common gynecologic
cancer in women up to 65 years of age and the most com-
mon cause of death due to gynecologic cancer globally.
The incidence of cervical cancer is twice as high in devel-
oping countries, where women are diagnosed in an ad-
vanced stage of the disease™. In the last three decades,
it has become clear that persistent infection with human
papilloma virus (HPV) is the main risk factor of cervi-
cal cancer, with subtypes 16 and 18 being responsible for
most cases. Women with cervical cancer are mainly treat-
ed with surgery or chemotherapy; a small group of pa-
tients require both treatment modes. At an early stage,
when the tumor volume is small, surgery and radiation
therapy seem equally effective®, and chemoradiation is
more effective than radiation alone®. While in the early
stages of cancer surgical management is relatively simple
and associated with low rates of postoperative complica-
tions and low risk of mortality, surgery in advanced and
recurrent malignancies is much more complex and often
requires extensive procedures, including total pelvic ex-
enteration. Tumor resection with histologically negative
margins (RO) is the main prognostic factor for local con-
trol and long-term survival®. In the case of patients with-
out distant metastases, who accept the extent of surgery
and formation of fecal and/or urinary fistula, pelvic exen-
teration is the primary treatment method. It involves re-
section of selected or all pelvic organs, including termi-
nal colon, urinary bladder and reproductive organs; small
bowel loop resection is also possible. Reconstruction in-
volves restoring the urinary tract, fecal tract, pelvic floor
and vagina.
Pelvic exenteration was first performed by Brunschwig in
1948. In the last few decades, the development of pelvic
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Pierwsza operacje opisal Brunschwig w 1948 roku. W kilku
ostatnich dekadach rozwdj technik resekcji i rekonstrukeji
miednicy doprowadzit do znacznego spadku czesto$ci powi-
ktan i $miertelnosci okolooperacyjnej oraz do poprawy wy-
nikéw leczenia - ocenianych na podstawie czasu do wzno-
wy, przezywalnosci catkowitej i zaleznej od nowotworu-'2.
Wynika to nie tylko z doskonalenia techniki operacyjnej, lecz
takze z postepu w sposobie prowadzenia chorych po zabie-
gach w ramach oddzialéw intensywnej terapii i lepszej oceny
zaawansowania miejscowego choroby nowotworowej w ba-
daniach obrazowych (tomografia komputerowa, rezonans
magnetyczny, pozytonowa tomografia emisyjna)!'?. Jednak
wskazniki powiktan w okresie okolo- i pooperacyjnym po-
zostajg wysokie (=50%). Dzigki nowym sposobom postepo-
wania okolooperacyjnego $miertelno$¢ zwigzana z leczeniem
spadta do mniej niz 10%, a przezycie pigcioletnie wzrosto

z 40% do 50% u chorych z zaawansowanym nowotworem

zlo$liwym miednicy mniejszej. Rekonstrukcja miednicy po

rozleglej chirurgicznej resekcji nowotworu narzadéw plcio-
wych stawia przed lekarzem wiele wyzwan. Pusta miednica

(»martwa przestrze” miednicy) prowadzi do niedroznosci

jelit i powstawania krwiakow, ropni czy stanéw zapalnych.

Najczestszym wskazaniem do wytrzewienia jest rak szyjki

macicy, ktory utrzymuje si¢ po leczeniu pierwotnym lub sta-

nowi nawr6t®. Celem operacji powinna by¢ resekcja catego
guza wykonana z intencja wyleczenia.

W zaleznosci od zakresu zabiegu wyrdznia sie:

« wytrzewienie przednie — usuniecie narzadu rodnego (z moz-
liwoscig poszerzenia o resekcje pochwy i krocza) i pecherza
moczowego z cewka moczowg lub bez cewki, z nadpeche-
rzowym odprowadzeniem moczu przez wstawke z jelita kre-
tego albo wszczepieniem moczowoddw w skore;

« wytrzewienie tylne - usuniecie narzadu rodnego (z moz-
liwo$cig resekeji krocza i pochwy) oraz dystalnego odcin-
ka jelita grubego, obejmujacego odbytnice i u niektorych
chorych kanat odbytu oraz konicowy odcinek esicy, z od-
tworzeniem ciaglosci przewodu pokarmowego lub wy-
tworzeniem koncowej kolostomii;

+ wytrzewienie catkowite, obejmujace oba powyzsze!#!*).

ASPEKT UROLOGICZNY WYTRZEWIENIA
MIEDNICY MNIEJSZEJ

Anatomicznie narzad rodny, odbytnica i esica sgsiadu-
ja z narzadami ukfadu moczowego i ich unerwieniem,
dlatego uszkodzenia ukladu moczowego s3 najczestszy-
mi uszkodzeniami w trakcie zabiegéw ginekologicznych.
Uszkodzenia moczowodu stwierdza si¢ w przypadku 1-2%
zabiegdw ginekologicznych i stanowia one do 70% wszystkich
uszkodzen"'®'”. W chirurgii miednicy mniejszej uktad mo-
czowy jest narazony z powodu zaawansowanych miejscowo
nowotworéw jelita grubego, nasilonych choréb zapalnych
jelita, przebytego napromieniania, obecnoséci zwldknien
lub zrostow, wczesniejszego leczenia operacyjnego w ob-
rebie miednicy i radykalnej limfadenektomii miedniczne;.
Najczestszymi powiktaniami chirurgicznymi wytrzewienia
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resection and reconstruction techniques has led to a sig-
nificant decrease in the incidence of complications and
perioperative mortality as well as improved treatment out-
comes assessed based on time to recurrence, total survival
and cancer-dependent survival®'?. This results not only
from the improvement of surgical techniques, but also
from advances in the postoperative management of pa-
tients in intensive care units, and improved local staging
using diagnostic imaging (computed tomography, magnet-
ic resonance imaging, positron emission tomography)¢?.
Nevertheless, peri- and postoperative complication rates
remain high (250%). New methods for the perioperative
management allowed for 10% reduction in treatment-as-
sociated mortality and 5-year survival improvement from
40% to 50% in patients with advanced pelvic malignancy®.
Pelvic reconstruction after extensive resection of gyne-
cologic cancer poses many challenges for the doctor.
An empty pelvis (pelvic dead space) leads to intestinal ob-
struction and formation of hematomas, abscesses or in-
flammation. Persistent or recurrent cervical cancer after
primary treatment is the most common indication for ex-
enteration@. Curative resection of the entire tumor should
be the goal of surgery.

The following types of exenteration are distinguished de-

pending on the surgical extent:

« anterior exenteration — removal of all reproductive or-
gans (with possible resection of vagina and perineum)
and the bladder with or without urethra, with supravesi-
cal urinary diversion using an ileal conduit or by implan-
tation of the ureters into the skin;

o posterior exenteration — removal of all reproductive or-
gans (with possible resection of vagina and perineum)
and distal large bowel segment, including the rectum
and, in some patients, the anal canal, and the termi-
nal segment of the sigmoid colon, with gastrointesti-
nal - GI continuity restoration or formation of an end
colostomy;

« total exenteration involving both above described op-
tions!419),

UROLOGICAL ASPECT
OF PELVIC EXENTERATION

Anatomically, the reproductive organ, the rectum and the
sigmoid colon lie close to the urinary system; therefore, uri-
nary tract damage is the most common injury during gy-
necologic procedures. Ureteral injuries occur in 1-2% of
gynecologic procedures and account for up to 70% of all
injuries"®'”. In pelvic surgery, the urinary tract is exposed
due to locally advanced colorectal cancers, severe inflam-
matory bowel diseases, past irradiation, the presence of fi-
brosis or adhesions, previous pelvic surgery, and radical pel-
vic lymphadenectomy. Bleeding, bowel and ureteral damage
and perioperative death are the most common complica-
tions of exenteration. The incidence of complications de-
pends on the organization of the hospital (there are centers

CURR GYNECOL ONCOL 2019, 17 (4), p. 178—184




Aspekt urologiczny wytrzewienia miednicy mniejszej ze wskazari ginekologii onkologicznej
Urological aspect of pelvic exenteration for gynecologic oncologic indications

sa krwawienie, urazy jelit i moczowodéw oraz zgony okoto-
operacyjne. Czesto$¢ wystepowania powiklan zalezy od or-
ganizacji szpitala (istnieja osrodki specjalizujace si¢ w wy-
trzewieniu) i do$wiadczenia chirurga, a takze od wieku
chorego (ponizej 65. roku Zycia ryzyko jest mniejsze).
Osobne zagadnienie stanowi decyzja o sposobie odprowa-
dzenia moczu w przypadku wytrzewienia catkowitego lub
przedniego. Do czynnikéw wplywajacych na wybér metody
odprowadzenia moczu nalezg: radykalno$¢ zabiegu wytrze-
wienia miednicy (radykalna czy paliatywna), zywotnos¢ jelit
(czesto stan po radiochemioterapii), ocena wydolnosci nerek
(wlaczenie jelita w uktad moczowy), stan chorego przed
zabiegiem (odzywienie, choroby wspdlistniejace), utrata
krwi w trakcie zabiegu (odsetek powiklan zwieksza sie
statystycznie przy utracie powyzej 500 ml), preferencje
pacjenta oraz umiejetnosci i do$wiadczenie chirurga®.
Najprostszym sposobem odprowadzenia moczu po wytrze-
wieniu miednicy jest wszczepienie moczowodow w skore,
czesto stosowane w operacjach paliatywnych. Wigze sie to
z koniecznoscig utrzymywania sond w moczowodach, by nie
zwezaly sie one na poziomie powiezi powlok brzucha, ktére
majg tendencje do zaciskania moczowodu. Opisana metoda
daje najnizszg jako$¢ zycia, ale jest tez najmniej obcigzajaca —
z powodu zachowania ciggto$ci przewodu pokarmowego
i unikniecia zaburzen metabolicznych zwigzanych z wlacze-
niem odcinka drég pokarmowych w uktad moczowy!'>'”.
Najczesciej do odprowadzenia moczu uzywa sie wstawek je-
litowych z jelita biodrowego, wytaczonych na krezce jelito-
wej okolo 20 cm przed zastawka Bauhina, z wszczepieniem
moczowodéw do blizszego konca i wszczepieniem do sko-
ry dalszego konca wstawki w postaci urostomii (bez trzyma-
nia moczu) nad prawym talerzem biodrowym®?”. Metode
jako pierwszy opisal Bricker w 1950 roku®. Wszczepienia
moczowodow do wstawki jelitowej dokonuje si¢ na sondach
mono ] wedlug Wallacea I lub II albo wedlug Nesbita za-
otrzewnowo. Wstawka jelitowa ma istotng przewage nad
wszczepieniem moczowodéw w skére, poniewaz nie ulega
zwezeniu na poziomie powiezi i moze by¢ zaopatrzona tyl-
ko workiem stomijnym. W wytrzewieniach przednich mozna
odprowadzi¢ mocz za pomocg ortotopowych pecherzy jelito-
wych z jelita biodrowego (operacje wedtug Hautmanna lub
Studera) badz z jelita biodrowego i katnicy (operacje Mainz
pouch IT, Miami)*2%.

Kwalifikowanie chorych do wytworzenia pecherza jelitowe-
go powinno by¢ zgodne z wytycznymi. Cho¢ pacjent nie ma
przetok i oddaje mocz przez cewke, rehabilitacja zwieracza
trwa dlugo (okoto 6-12 miesiecy), a wlaczenie w drogi mo-
czowe okolo 70 cm jelita wigze sie z zaburzeniami metabo-
licznymi, ktére chory musi kontrolowa¢. Ponadto pacjent
musi by¢ odpowiednio zdeterminowany, a takze mie¢ pra-
widlowa wydolno$¢ nerek i watroby oraz dobra wydolnos¢
0g0lna. Przeciwwskazaniem sg stany zapalne jelit.
Czynniki istotne dla powodzenia zabiegu rekonstruk-
cji drég moczowych to: zespolenia moczowodowo-jeli-
towe (powinny by¢ szerokie, bez mechanizmu przeciw-
odplywowego), dobre unaczynienie wylaczanego jelita
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specialized in exenteration) and surgeon’s experience as well
as patient’s age (the risk of complications is lower in patients
under 65 years of age).

Decision on the mode of urinary diversion in total or an-
terior exenteration is a separate issue. Factors affecting the
choice of method for urinary diversion include: radicali-
ty of pelvic exenteration (radical or palliative), bowel vi-
ability (a frequent status after chemoradiotherapy), an as-
sessment of renal efficiency (bowel inclusion in the urinary
tract), preoperative patient’s condition (nutritional sta-
tus, comorbidities), intraoperative blood loss (complica-
tion rates are statistically increased in the case of blood loss
>500 mL), patient’s preferences as well as surgeon’s skills and
experience®®,

Implantation of ureters into the skin, which is often used in
palliative surgeries, is the simplest method for urinary di-
version after pelvic exenteration. This is associated with the
need to place stents in the ureters to prevent their stricture
at the level of fascia of the abdominal walls, which tend to
compress the ureters. The described method is associated
with the lowest quality of life, but is also least intrusive due
to the maintained GI continuity and the possibility to avoid
metabolic disorders associated with the inclusion of GI seg-
ments into the urinary tract!>'”,

Ileal conduits, which are excluded on the small bowel mes-
entery about 20 cm from the Bauhin’s valve, with ureter
implantation into the proximal end of the conduit in the
form of urostomy (incontinent) above the right iliac plate,
are most often used for urinary diversion”. The method
was first described by Bricker in 1950"®. Implantation of
ureters into the ileal conduit is performed using mono J
stents according to Wallace I or II technique or through
a retroperitoneal approach according to Nesbit. Ileal con-
duit has a significant advantage over the implantation of
ureters into the skin as it does not stricture at the level of
the fascia and can be fitted with only an ostomy bag. In an-
terior exenteration, urine can be drained using an ortho-
topic ileal bladder made of the ileum (Hautmann or Stud-
er surgery) or the ileum and the cecum (Mainz pouch II,
Miami) %29,

Qualification of patients for an ileal bladder should fol-
low the guidelines. Although the patient has no fistulas and
passes urine through the urethra, sphincter rehabilitation is
long (about 6-12 months), and the inclusion of about 70 cm
of the intestine into the urinary tract is associated with met-
abolic disorders, which must be controlled by the patient.
Furthermore, the patient needs to be appropriately deter-
mined as well as have normal renal and hepatic function
and good general efficiency. Inflammatory bowel diseases
are a contradiction.

Factors important for successful urinary tract reconstruc-
tion include uretero-intestinal anastomoses (which should
be wide and with no anti-reflux mechanism), good vascu-
larization of the excluded bowel segments (backlighting the
mesentery to identify vessels during dissection), and “bleed-
ing ureter” (laving a large amount of periureteral tissue).

DOI: 10.15557/€60.2019.0023

181



182

Tomasz Drewniak, Marta Stelmach, Kazimierz Pityriski, Andrzej Stelmach

(podswietlenie krezki w celu identyfikacji naczyn w trakcie
preparatyki) i ,krwawigcy moczowdd” (pozostawienie du-
zej iloéci tkanki okotomoczowodowej). Nalezy unikac ko-
agulacji przy preparatyce moczowodu. Zespolenia mozna
wykonywa¢ réznymi technikami - przyktadowo koniec do
boku wstawki jelitowej, wedlug Wallace’a I lub Nesbita.

W nadzorze nad chorymi z pecherzem jelitowym konieczne
s3: regularna kontrola mikrobiologiczna moczu, profilakty-
ka nietrzymania moczu i przewleklego odmiedniczkowego
zapalenia nerek, okresowa ocena skutecznoéci oddawania
moczu i ocena zalegania moczu po mikgji (badanie ultra-
sonograficzne, cystoskopia). U pacjentéw ze znamiennym
zaleganiem moczu niezbedne jest okresowe samocewniko-
wanie; zatrzymanie moczu po wytworzeniu pecherza jeli-
towego wystepuje nawet u 50% kobiet. Profilaktyka zmian
metabolicznych po wiaczeniu jelita w drogi moczowe wy-
maga pozostawienia 20 cm jelita biodrowego przed zastaw-
ka Bauhina (gdzie wchlaniaja si¢ kwasy z6lciowe), okre-
sowej kontroli réwnowagi kwasowo-zasadowej, stezenia
elektrolitow i witaminy B, oraz stalej alkalizacji.
Usuniecie pecherza moczowego z nastepowym odpro-
wadzeniem moczu to najtrudniejszy zabieg w urologii.
Odsetek powiktan jest wysoki (30%), ale w wiekszosci sa
to powiklania 1. i 2. stopnia. Moga wystepowac¢ do 20 lat
od zabiegu, a chory wymaga nadzoru do konca zycia. Duza
liczba wykonanych zabiegow, wlasciwy wybor pacjentow,
udzial pacjenta w decydowaniu o rodzaju odprowadzenia
moczu, dobra technika operacyjna, opieka przed- i poope-
racyjna oraz uwazny nadzor onkologiczny sa niezbednymi
warunkami zmniejszenia odsetka powiklan i uzyskania do-
brego wyniku czynno$ciowego i onkologicznego.
Historycznie Brunschwig (1948) w opisie wytrzewienia
miednicy zaproponowal wszczepienie moczowodéw do esi-
cy, ale takie postepowanie jest zwigzane ze znacznym od-
setkiem odmiedniczkowych zapalen nerek, biegunkami,
zaburzeniami elektrolitowymi i zwiekszong zapadalno$cia
na raka esicy. Prawie dekade wczesniej Bricker (1940) opi-
sal wytworzenie osobno stomii na esicy i urostomii z jeli-
ta biodrowego z wszczepieniem do wstawki jelitowej mo-
czowodow. Obecnie, w celu poprawy jakosci zycia chorych,
proponuje si¢ nowe sposoby odprowadzenia moczu po wy-
trzewieniu miednicy, do ktérych nalezy proponowana przez
Cartera i wsp. double-barrelled wet colostomy (DBWC)®V.
W poréwnaniu odprowadzenia moczu i stolca osobno
(dwie stomie) z jedna stomia wedtug techniki DBWC nie
wykazano réznic w czestosci powiklan ze strony droég mo-
czowych, za to u pacjentéw z jedng stomia nastapila zna-
mienna poprawa jakosci zycia.

Trzeba zaznaczy¢, ze postgpowanie powinno by¢ dobie-
rane indywidualnie, w zaleznosci od stanu chorego (stan
sprawnoéci — performance status, Karnofsky score), przebie-
gu zabiegu wytrzewienia miednicy (RO, utrata krwi), prze-
widywanego czasu przezycia i prognozowanej jakosci zycia
pacjenta. Powiklania zwigzane z odprowadzeniem mo-
czu po wytrzewieniu sg najczestsze i dotycza co najmniej
co trzeciego chorego. W decyzji o odprowadzeniu moczu
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Coagulation should be avoided during ureteral dissection.
Anastomoses can be performed using various techniques,
such as end-to-side (of the ileal conduit), e.g. using Wallace
I or Nesbit technique.

Regular urinary microbiological monitoring, prevention
of urinary incontinence and chronic pyelonephritis, pe-
riodic assessment of voiding effectiveness and post-void
residual urine (ultrasonography, cystoscopy) are key el-
ements of surveillance of patients with ileal bladder.
Patients with significant post-void residual urine require
periodic self-catheterization; urinary retention is observed
in up to 50% of women with ileal bladder. In order to pre-
vent metabolic diseases after bowel incorporation into the
urinary tract, 20 cm of the ileum before the Bauhin’s valve
(where bile acids are absorbed) should be left, as well as
periodic monitoring of acid-base balance, electrolyte and
vitamin B, levels, and permanent alkalization should be
performed.

Cystectomy followed by urine diversion is the most dif-
ficult urological procedure. Although complication rates
are high (30%), these are mostly grade 1 and 2 compli-
cations. They may occur for up to 20 years after the pro-
cedure, and the patient requires life-time surveillance.
A large number of performed procedures, proper choice
of patients, patient’s involvement in decision making
about the type of urinary diversion, good surgical tech-
nique, pre- and postoperative care as well as careful on-
cological supervision are necessary conditions for reduc-
ing complication rates and achieving good functional
and oncological outcomes.

In his historical description of pelvic exenteration,
Brunschwig (1948) proposed implantation of ureters
into the sigmoid colon; however, this approach is associ-
ated with high rates of pyelonephritis, diarrhea, electro-
lyte imbalance and increased incidence of sigmoid cancer.
Almost a decade earlier, Bricker (1940) described an iso-
lated sigmoid colon as a conduit and an ileal urostomy
with implantation into the ileal conduit of the ureters.
Currently, new methods for urinary diversion after pel-
vic exenteration, such as double-barrelled wet colostomy
(DBWC) proposed by Carter et al., are offered to improve
the quality of life of patients®". A comparison of separate
urinary and fecal diversion (two stomas) and a single sto-
ma (DBWC) showed no differences in urinary complica-
tion rates and significantly improved quality of life in pa-
tients with a single stoma.

It should be noted that the treatment should be selected in-
dividually, depending on patient’s performance status (Kar-
nofsky score), the course of pelvic exenteration (R0, blood
loss), expected survival time and the patient’s predicted
quality of life. Complications associated with urinary di-
version after pelvic exenteration are common and occur
in about one in three patients. Previous radiation therapy
(dose) as well as intraoperative assessment of bowel and
ureter viability should be considered when deciding on uri-
nary diversion. Bricker’s ileal conduit is the most common
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nalezy uwzgledni¢ wczesniejszg radioterapie (dawka), a tak-
ze $rodzabiegowa oceng¢ zywotnosci jelit i moczowodow.
Najczgstszym odprowadzeniem moczu jest ileal conduit —
wstawka jelitowa wykonana metoda Brickera. DBWC zas —
wedlug najnowszych badan — moze by¢ alternatywa popra-
wiajacg jako$¢ zycia pacjentéw po wytrzewieniu®.

PODSUMOWANIE

Glowne dziatania zmierzajace do redukcji odsetka powiktan
w wytrzewieniu miednicy to wlasciwa kwalifikacja do za-
biegu, skrocenie czasu operacji (zalezne od techniki zabie-
gu), zmniejszenie utraty krwi (réwniez zalezne od techniki)
i zaplanowanie postepowania na podstawie badan obrazo-
wych wraz z radiologiem. Istotne sg takze: konsultacje przed-
operacyjne (radiolog, chirurg, urolog, ginekolog), rutynowe
cewnikowanie moczowodéw, dren do odbytnicy (zwlasz-
cza w nawrotach raka po radioterapii), srédoperacyjne ba-
danie ultrasonograficzne w celu precyzyjnej lokalizacji guza,
przedzabiegowa selektywna embolizacja naczyn i okresowa
analiza wynikow zabiegéw wytrzewienia miednicy. Nalezy
podkresli¢, ze chirurgiczne leczenie powiklan wytrzewienia
wymaga szczegolnej starannosci i wprawy. Wszyscy chirur-
dzy musza zna¢ zasady rozpoznawania, prewencji i leczenia
glownych przyczyn zgondw. Konieczna jest ponadto doktad-
na znajomos$¢ anatomii oraz aktualnych danych klinicznych
o najskuteczniejszych metodach operacyjnych. Obecnie te-
rapia miejscowo zaawansowanych nowotworéw zlosliwych
rozwijajacych sie w miednicy mniejszej jest leczeniem skoja-
rzonym, planowanym przez zesp6l interdyscyplinarny, ktory
tworzg chirurg, ginekolog, urolog, onkolog i radioterapeuta.
Dotyczy to zaréwno skojarzonego postgpowania onkolo-
gicznego, jak i techniki chirurgicznej czy rekonstrukeyjnej.
Odpowiedni dobér chorych, kwalifikacja w zespole multi-
dyscyplinarnym, do$wiadczony zespot chirurgiczny wraz
z wlasciwg opieka okolo- i pooperacyjng stwarzaja najwiek-
szg szanse na powodzenie leczenia®?. Kwalifikacje i leczenie
nalezy prowadzi¢ w osrodkach referencyjnych, o duzym do-
$wiadczeniu chirurgicznym, z udziatem lekarzy wymienio-
nych specjalno$ci. Postep, jaki dokonal si¢ w wytrzewieniu
miednicy w ostatnim poétwieczu, doprowadzit do znacznego
spadku czestosci powiktan i zgonéw pooperacyjnych, a takze
znaczgco poprawil przezycia catkowite i bezobjawowe. Wyni-
ka to z trzech aspektow: doskonalenia techniki chirurgicznej,
poprawy prowadzenia pacjentéw w okresie pooperacyjnym
w warunkach oddziatéw intensywnej terapii oraz zdecydo-
wanie lepszej oceny przedoperacyjnej w badaniach obrazo-
wych (tomografia komputerowa, rezonans magnetyczny, po-
zytonowa tomografia emisyjna) na etapie kwalifikacji.
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urinary diversion. According to latest research, DBWC may
be an alternative used to improve the quality of life in pa-
tients after exenteration"?.

CONCLUSION

The main measures aimed to reduce complication rates
after pelvic exenteration include proper qualification for
the procedure, reduction of surgical duration (depend-
ing on the technique used), reduction of blood loss (also
depending on the technique used), and planning the
management with a radiologist based on diagnostic im-
aging. Preoperative consultations (radiologist, surgeon,
urologist, gynecologist), routine ureteral catheteriza-
tion, rectal drainage (especially in recurrent cancer after
radiation therapy), intraoperative ultrasonography for
precise tumor location, preoperative selective vessel em-
bolization, and periodic analysis of pelvic exenteration
outcomes are also important. It should be emphasized
that surgical treatment of complications after exentera-
tion requires special care and skills. All surgeons should
be familiar with diagnostic, preventive and therapeu-
tic guidelines for the main causes of mortality. Further-
more, detailed knowledge of the anatomy and current
clinical data on the most effective surgical approaches is
needed. At present, combined therapy, planned by an in-
terdisciplinary team, including a surgeon, gynecologist,
urologist, oncologist and radiotherapist, is used in lo-
cally advanced pelvic malignancies. This applies to both
combined anticancer treatment and surgical or recon-
structive techniques. Appropriate selection of patients,
qualification by a multidisciplinary team, an experienced
surgical team with proper peri- and postoperative care
create the greatest chance for successful treatment®?.
Qualification and treatment should be conducted in ref-
erence centers with extensive surgical experience, with
the participation of the above-mentioned specialists.
Advances in pelvic exenteration in the last half-centu-
ry have led to a significant reduction in the incidence of
postoperative complications and mortality, and has sig-
nificantly improved overall and asymptomatic survival.
This is due to three aspects: improved surgical tech-
niques, improved postoperative patient management in
an intensive care setting as well as significantly better
preoperative imaging assessment (computed tomogra-
phy, magnetic resonance imaging, positron emission to-
mography) at the stage of qualification.
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Two cases of malignant peritoneal mesothelioma without ashestos exposure
Dwa przypadki ztosliwego miedzybtoniaka otrzewnej bez ekspozydi

na dziafanie azbestu w wywiadzie
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AbStra ct Malignant peritoneal mesothelioma is a rare disease and usually develops in individuals aged between 50 and 69 years.
Exposure to asbestos is reported in 80% of cases of pleural mesothelioma, but in peritoneal type such an exposure is noted
in only 8% of cases. Prognosis is poor for mesothelioma with a median survival of <1 year. Here, we report two cases of
malignant peritoneal mesothelioma without history of exposure to asbestos.

Keywords: malignant peritoneal mesothelioma, peritoneal malignancy, surgical treatment

Streszczen ie Z}osliwy miedzybloniak otrzewnej jest rzadka chorobg i zwykle rozwija si¢ u 0s6b w wieku od 50 do 69 lat. Ekspozycje na azbest
odnotowano u 80% chorych z miedzybloniakiem optucnej i jedynie u 8% z miedzybtoniakiem otrzewnej. Rokowanie jest zte,
a mediana przezycia wynosi <1 rok. W pracy przedstawiamy dwa przypadki ztosliwego miedzybloniaka otrzewnej bez narazenia

na dzialanie azbestu w wywiadzie.

Stowa kluczowe: zlosliwy miedzybtoniak otrzewnej, nowotwor otrzewnej, leczenie chirurgiczne

185

© Medical Communications Sp. z 0.0. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives
License (CC BY-NC-ND). Reproduction is permitted for personal, educational, non-commercial use, provided that the original article is in whole, unmodified, and properly cited.




186

Jung-Woo Park

INTRODUCTION

alignant peritoneal mesothelioma (MPM) is
Man extremely rare disease, with approximately

250-500 cases annually in the United States®.
Although the etiology of mesothelioma is not yet fully un-
derstood, it has been associated with industrial pollutants
and mineral exposures®®. The most common carcinogen
that leads to the development of pleural mesothelioma is as-
bestos, with approximately 80% of cases associated with as-
bestos exposure®?. Although a strong relationship between
asbestos exposure and development of pleural mesothelio-
ma has been shown, such a strong relationship has not been
found with MPM. The most common initial complaint is ab-
dominal distension, followed by nonspecific abdominal pain.
Patients also often complain of nausea, weight loss, satiety,
and fever of unknown origin. Due to the vague and nonspecif-
ic nature of its symptoms, serum marker levels, and radiologic
imaging findings, MPM is difficult to diagnose®. As a result
of the delay in the onset of patient’s symptoms and diagnosis,
most MPMs spread throughout the abdominal cavity.
Here, we report two cases of MPM without exposure to asbestos.

CASE PRESENTATION
Case 1

A 27-year-old woman (gravida 0, para 0) presented to our hos-
pital with abdominal distension and weight loss of 10 kg in
2 months. The patient had no underlying diseases and no his-
tory of asbestos exposure. Blood test results showed slightly in-
creased CA-125 levels to 77 U/mL (normal range, 0-35) and
normal other tumor marker levels. In the initial abdominal
computed tomography (CT), a large amount of ascites was not-
ed in the pelvic cavity, and multiple growing papillary lesions
with solid portion around both adnexa and enhanced nodules

Fig. 1. APCT shows a large amount of ascites, multiple growing
papillary lesions with solid portion around both adnexa
and enhanced nodules along some peritoneum
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Fig. 2. PET-CT shows cystic masses with hypermetabolic solid
portion in the pelvic cavity

along the peritoneum were observed (Fig. 1). Chest CT showed
pleural effusion in both lungs and no other specific findings.
Positron emission tomography-computed tomography
(PET-CT) showed cystic masses with hypermetabolic solid por-
tion in the pelvic cavity (Fig. 2). The cytologic findings of ascites
and pleural fluid were consistent with malignant mesothelioma.
The patient underwent optimal cytoreductive surgery; total
hysterectomy, bilateral salpingo-oophorectomy and bilater-
al pelvic lymph node dissection, para-aortic lymph node
dissection, and peritonectomy. Pathological examination
showed MPM in the peritoneum and metastatic lesions in
other tissues. Immunohistochemical staining was positive
for anti-mesothelial antibody (Fig. 3).

Three weeks postoperatively, she started pemetrexed-cisplatin
chemotherapy. On completion of the five cycles of chemother-
apy, the patient complained of severe abdominal pain. Follow-
up chest CT showed newly developed multiple lymph nodes
in the left supraclavicular, mediastinal, and axillary areas, and
PET-CT confirmed these findings. The chemotherapy regimen
was changed to mitomycin/vinblastine/cisplatin, and up to six
cycles were completed. However, lymph node, lung, and liver
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Fig. 3. Immunohistochemical staining positive for anti-meso-
thelial antibody

CURR GYNECOL ONCOL 2019, 17 (4), p. 185—188




Two cases of malignant peritoneal mesothelioma without asbestos exposure

Fig. 4. Abdominal CT showing 9 x 5 cm heterogeneously en-
hancing mass in the mesentery and omentum

Fig. 5. PET-CT showed malignancy in the paracolic gutter

metastases persisted. Moreover, the patient was no longer able
to undergo chemotherapy due to pancytopenia. Eventually the
patient died 18 months after cancer diagnosis.

Case 2

A 53-year-old Asian woman (gravida 3, para 3) was admitted
due to flank pain and fever for 4 days. The patient had meno-
pause 3 years earlier and had not received any hormonal therapy.
There was no history of underlying disease and no occu-
pational history of asbestos exposure. Blood test results
showed increased CA-125 level to 867 U/mL. Other tu-
mor maker levels were normal. Abdominal CT showed
a 9 x 5 cm heterogeneously enhancing mass in the mes-
entery and omentum (Fig. 4). Ultrasonography revealed
normal uterus and both adnexa. No ascites was observed.
PET-CT showed malignancy in the paracolic gutter (Fig. 5).

CURR GYNECOL ONCOL 2019, 17 (4), p. 185—188

Fig. 6. Immunohistochemical staining positive for anti-meso-
thelial antibody and calretinin

The patient underwent cytoreductive surgery, i.e. hysterectomy,
bilateral salpingo-oophorectomy and pelvic lymph node dissec-
tion, para-aortic lymph node dissection, inferior colic omen-
tectomy, and peritonectomy. Pathological examination showed
MPM in the peritoneum and metastatic lesions in other tissues.
Tumor cells were positive for anti-mesothelial antibody, vimen-
tin, cytokeratin, and calretinin but negative for WT-1, CEA, and
CD15 on immunohistochemical staining (Fig. 6).

Three weeks postoperatively, pemetrexed/cisplatin chemother-
apy was started. After completion of six cycles of chemothera-
py> abdominal and chest CT showed persistent lung and liver
metastases. Subsequently, the patient refused further chemo-
therapy and eventually died 12 months postoperatively.

DISCUSSION
Mesothelioma is an extremely rare malignant tumor of the sero-

sal membranes, including the pleura, pericardium, peritoneum,
and tunica vaginalis of the testis”. The most common site is the
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visceral pleura, followed by the peritoneum. Pleural mesotheli-
oma is more common than malignant peritoneal mesothelioma,
so most studies focused on pleural mesothelioma.

To date, it has been found that there are many causes of me-
sothelioma, such as asbestos exposure, radiation, infection
with simian virus 40, chronic inflammation, and hereditary
disposition®. Exposure to asbestos is reported in 80% of
pleural mesothelioma cases, but in peritoneal type such an
exposure is noted only in 8% of cases"®!".

MPM is difficult to diagnose due to ambiguous nonspecif-
ic symptoms™*®. The main symptoms are variable due to the
spread of the tumor in the abdominal cavity. The most com-
mon initial symptom is abdominal distension, which is pres-
ent in 30-80% of patients. The second most common symp-
tom is abdominal pain, which is present in 27-58% of patients.
Patients also often complain of nausea, weight loss, and satiety.
Blood tests and tumor marker examinations have limit-
ed utility in the diagnosis of MPM!?. Unfortunately, some
patients have shown increased CA-125, AFP, CEA, and
mesothelin levels, but the sensitivity is too low for diag-
nostic purposes. There is no specific diagnostic imaging
technique, but CT is a widely accepted first-line technique’?.
MPM appears as a heterogeneous, solid, soft tissue mass with
irregular margins, which is enhanced using contrast agents.
Since the symptoms, imaging findings, and serum marker
levels are nonspecific, the final diagnosis of MPM is made
by pathological evaluation. There is no single immunohis-
tochemical marker specific for MPM(*!%, Instead, a mark-
er panel is used to distinguish MPM from other tumors that
may have similar histologic features. MPM is positive for
EMA, CK 5/6, WT-1, calretinin, mesothelin, and anti-me-
sothelial cell antibody-1, and negative for carcinoma mark-
ers such as CEA, Ber-EP4, LeuM1, B72.3, and Bg8 thyroid
transcription factor-1.

According to the World Health Organization, MPMs are divided
into three histological subtypes (epithelioid, sarcomatoid, and
biphasic/mixed). The epithelioid subtype is the most common,
accounting for 75% of MPMs, and has the best prognosis with
median survival of 55 months®!”. Approximately 25% of
MPMs are biphasic, but the sarcomatoid subtype is extremely
rare. Both of these subtypes have poor prognosis — in particular —
the median survival in the biphasic type is 13 months.

Until now, complete cytoreductive surgery and intraperitone-
al chemotherapy has become the first-line therapy for MPM.
Peritoneal chemotherapy can be delivered in the form of
heated intraperitoneal chemotherapy (HIPEC) or early
postoperative chemotherapy!®!?). Although systemic che-
motherapy has been shown to be effective, it is likely to fo-
cus more on targeted molecular pathways in the future.
Although not yet fully understood, an ongoing investigation
on this treatment method is expected to provide better sur-
vival for this currently fatal disease due to aggressive broad-
spectrum peritonitis.

Therefore, these cases showed that difftuse MPM could de-
velop in individuals younger than 30 and 53 years with-
out history of asbestos exposure. To date, the clinical

DOI: 10.15557/€60.2019.0024

characteristics, biologic and prognostic factors, and treat-
ment are unclear. Further research is needed to determine
the risk factors for diffused MPM, the biphasic type in par-
ticular. Since the disease has rapid progression and the
prognosis is extremely poor, early diagnosis is important.
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Swyer syndrome with dysgerminomas: ambiguity of pathologic diagnosis
/espt Swyera z obecnoscig rozrodczaka: niejednoznaczne rozpoznanie patologiczne
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AbStra ct Swyer syndrome - or pure gonadal dysgenesis - is one of the type of gonadal dysgenesis. The affected person suffers from
primary amenorrhea, does not develop secondary sex characteristics. Seventeen-year-old girl was admitted due to right
ovarian tumors of small cell carcinoma. Dysgerminoma shares several clinical and pathologic entities with small cell
carcinoma. We reported a case of dysgerminoma in Swyer syndrome with pathologic ambiguity.

Keywords: Swyer syndrome, dysgerminoma, immunohistochemistry

Streszczenie Zespol Swyera — lub czysta dysgenezja gonad - jest jednym z rodzajéow dysgenezji gonad. Osoba z zespolem Swyera cierpi na
pierwotny brak miesigczki i nie rozwija wtérnych cech plciowych. Siedemnastoletnia dziewczynka zostala przyjeta z powodu
drobnokomoérkowego raka jajnika prawego. Rozrodczak — dysgerminoma — ma kilka cech klinicznych i patologicznych
wspolnych z drobnokomérkowym rakiem jajnika. W pracy przedstawiono przypadek rozrodczaka w zespole Swyera
z niejednoznacznym wynikiem badania histopatologicznego.

Stowa kluczowe: zespot Swyera, dysgerminoma, immunohistochemia
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INTRODUCTION

onadal dysgenesis is a sex reversal disease, and is
Grelated to impaired gonadal development. Swyer

syndrome or pure gonadal dysgenesis is a type of
gonadal dysgenesis. In 1955, Swyer described the features
of a normal female phenotype, primary amenorrhea, and
46/XY karyotype in Swyer syndrome for the first time?.
It is also characterized by a hypoplastic uterus, normal va-
gina, and streak gonads instead of ovaries. An affected indi-
vidual has primary amenorrhea and does not develop sec-
ondary sex characteristics®.
If there are no abnormal findings associated with the phe-
notype, the condition often remains undiagnosed until
late adolescence. The condition is usually diagnosed dur-
ing evaluations of primary amenorrhea or upon the discov-
ery of a gonadal mass with symptoms of abdominal pain
and discomfort. The estimated incidence of the syndrome
is 1:80,000-1:100,000. Of all cases, 10-20% are caused by
loss-of-function mutations in the SRY gene present on the
Y-chromosome™. Tumor development has been reported in
20-30% of Swyer syndrome cases. Gonadoblastoma is the
most common type of the tumor. However, approximate-
ly 5% of dysgerminoma cases are also observed in patients
with 46/XY Swyer syndrome®.
In the present case of dysgerminoma, there were tumors
that required pathologic differential diagnosis. We report
a rare case of suspected Swyer syndrome that exhibited
pathological ambiguity.

CASE PRESENTATION

In November 2017, a 17-year-old woman was admitted to
the Obstetrics and Gynecology Department in a hospital
due to primary amenorrhea. A right ovarian mass mea-
suring 4.5 x 5.0 x 6.0 cm was found on ultrasound im-
aging. The mass exhibited a heterogeneous mixed echo-
genicity. Laparoscopic exploration was performed, and
the patient underwent right salpingo-oophorectomy dur-
ing the surgery. The result of the biopsy confirmed ovar-
ian small cell carcinoma with undifferentiated type and
oviduct metastasis. The patient visited the Pediatric De-
partment in our hospital for further evaluation of known
ovarian cancer. Initial laboratory investigations showed
a cancer antigen 125 level of 20 U/mL, ROMA (risk of
malignancy algorithm) value indicating low risk, carbo-
hydrate antigen 19-9 of 15 U/mL, carcinoembryonic an-
tigen level of 0.803 ng/mL, lactate dehydrogenase level of
485 U/L, and alpha-fetoprotein (AFP) level increased to
1149 ng/mL. The prolactin level was 19.8 (normal range,
8-29 mg/mL). In addition, the patient did not have any
history of headache, disturbance of vision, or anosmia.
No abnormal findings were observed on positron emission
tomography/computed tomography or hematological on-
cologic examination (i.e. peripheral blood smear and bone
marrow biopsy).
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While waiting for the results of the chromosome analysis,
a germ cell tumor (GCT) was suspected due to the elevat-
ed AFP levels, and the pathologic examination of micro-
scopic slides of the left ovarian mass was reassigned to the
pathology department. The pathologic diagnosis was re-
vised to dysgerminoma. On microscopic histopathologic
examination, the tumor was composed of diffuse sheets of
tumor cells interrupted by the fibrous septa, which were
infiltrated by lymphocytes. The tumor cells were large and
round in shape with a distinct cell membrane, clear cy-
toplasm and prominent nucleoli (Fig. 1 A). On immu-
nohistochemistry (IHC), the tumor cells were diffuse;
the cytoplasmic membrane tested positive for c-kit and
D2-40 (podoplanin), while it tested negative for glypican
3 and cluster of differentiation 30 (Fig. 1 B, C). After the
revised diagnosis was made, the patient received four cy-
cles of combination chemotherapy of BEP regimen con-
taining bleomycin, etoposide, and cisplatin. The result of
chromosome analysis was 46/XY, and the patient was re-
ferred to the Obstetrics and Gynecologic Department for
surgical treatment.

Based on the history of gonadal dysgerminoma, genetic
and imaging tests, as well as laboratory findings, Swyer
syndrome was suspected. Considering the possibility of
tumor development in the gonads, we decided to remove
the remaining left gonad. Intraoperatively, a streak gonad
on the left side was observed. The patient underwent lap-
aroscopic left gonadectomy. There were no peritoneal or
omental nodules or deposits. Pathological examination
of the left gonad was performed. Grossly, the left gonad
measured 2.3 x 1.1 cm and had a grayish-brown fibrot-
ic mass-like appearance on the cut section. The salpinx
measured 4.7 cm in length and appeared like an otherwise
normal salpinx. Microscopic examination of the left gonad
showed nests composed of sex cord-like cells distributed
around hyalinized acini (Fig. 2). The final diagnosis of the
left gonad was gonadoblastoma. The postoperative course
was without complications.

DISCUSSION

Early diagnosis of Swyer syndrome with 46/XY type
is difficult because it is an extremely rare disease with
various clinical presentations. Of these, the propensity
of tumor development has been reported to be 20-30%.
The most common ovarian tumor in the syndrome is go-
nadoblastoma, and dysgerminoma is found in about 5%
of the cases®. Several studies have demonstrated a rela-
tionship between tumor risk and specific genes in Swyer
syndrome. Dimitri et al. showed that a deletion or a mu-
tation of the SRY gene is found in 20% of Swyer syndrome
cases®. Zhu et al. hypothesized that the expression of the
Y chromosome would further increase the risk of devel-
oping gonadal tumors, such as dysgerminoma and go-
nadoblastoma. They also reported that SRY gene abnor-
malities found in gonadal tumors accounted for 50%
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o AL SRR . 5 R
Fig. 1. Dysgerminoma. A. Sheets or nests of polygonal tumor

cells are separated by fibrous septa with lymphocytic in-

filtration. The tumor cells have central large nuclei and
abundant clear cytoplasm with distinctive cytoplasmic
membranes (hematoxylin and eosin staining, x40).
B, C. The tumor cells show diffuse cytoplasmic membra-
nous c-kit (B) and D2-40 (C) expression (immunohisto-
chemistry for c-kit and D2-40, x20)

of cases®. Another study suggested that SRY gene ab-
normalities may play a role in the formation of go-
nadal tumors, especially dysgerminoma in Swyer
syndrome”. Dysgerminoma is the only germ cell ma-
lignancy with a significant rate (15%) of bilaterality®.
Survival rates of XY gonadal dysgenesis and dysger-
minoma are similar to those of XX type with ma-
lignant ovarian germ cell tumors, and the surviv-
al rate in both groups is dependent on the tumor stage
(stage 1 96.9%; stage 2-4 53.9%)®. Reports regarding
these patients with long survival times are limited.
Due the high risk of tumor development the principal
treatment involves gonadectomy without delay. In pa-
tients whose contralateral gonad has been preserved,
a tumor could develop in 5-10% of the retained gonad
over the next two years®.

The gross appearances of small cell carcinoma and dys-
germinoma are similar, and some microscopic features
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- &
Fig. 2. Gonadoblastoma. The tumor shows nests composed of
sex cord-like cells around hyalinized acini. However,
a large germ cell population is not observed (hematoxy-
lin and eosin staining, x20)

are also shared. Small cell carcinoma has small, closely
packed round cells with scant cytoplasm and hyperchro-
matic nuclei. The cytoplasm is composed of a follicle-
like structure and is filled with eosinophilic fluid. Some
dysgerminomas may show similar follicle-like space and
small shrunken-type cells. Most dysgerminoma cells are
large cells with a moderate to high nucleus-to-cytoplasm
ratio, but large cell variants are present in about 50% of
small cell carcinomas, which show abundant eosinophil-
ic cytoplasm. Mitotic figures also frequently appear in
both cell types. Of course, the follicle-like space is more
common in small cell carcinomas, and this type of car-
cinoma may present with an eosinophilic cytoplasm of
a rhabdoid appearance distinct from that in eosinophil-
ic cells of dysgerminoma. However, differential diag-
nosis is still difficult to obtain with definite pathologic
evidence® ', In order to add credibility to the ambiguity
of the aforementioned pathologic diagnosis, IHC exam-
inations targeting dysgerminoma and small cell carcino-
ma are recommended®. This is a case in which the diag-
nosis of dysgerminoma could be defined based on IHC,
and a good example in which non-small cell carcinoma
and embryonal carcinoma could be excluded based on
THC. D2-40 and c-kit have been identified as diagnostic
markers of ovarian germ cell tumorst?.

In the present case, gonadoblastoma was diagnosed during
the second surgery. However, large germ cells, which are
usually present in gonadoblastoma, were not noted. IHC for
c-kit to reveal the germ cell population also showed negativity.
This absence of the germ cell population was probably
due to preoperative chemotherapy because germ cells are
sensitive to chemotherapeutic agents. Although the germ
cell populations were absent, this tumor was regarded as
gonadoblastoma.

In summary, we report a case of dysgerminoma in Swyer
syndrome with pathologic ambiguity. We also suggest that
small cell carcinoma should be considered as a pathologi-
cally differential diagnosis of dysgerminoma.
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patient both in the actual text of the paper and in the illustrative ma-
terial (figures, tables).
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number and title of a grant) should be disclosed in the Cover letter.
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should include the following statement: The authors do not report any
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which might negatively affect the content of this publication and/or claim
authorship rights to this publication (an example).
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Title page is the first page of a manuscript - it contains the title, full
first and last names of all authors, their affiliations, i.e. full names of
institutions, cities and countries. Consecutive Arabic numerals placed
after last names as superscripts indicate the affiliated institution, e.g.
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2 Department of Imaging Diagnostics, Hospital...

The address for correspondence should be provided below affiliation
data and should include complete details of a contact person, i.e. first
and last names, postal address, electronic address and phone number.
Abstract - the second page of a manuscript. It should contain: for
original papers and reviews between 200 and 250 words, for case
reports and short communications between 100 and 150 words.
The structure of the abstract of an original paper and short communi-
cation is as follows: Aim of the Study, Material and Methods, Results,
Conclusions. Other types of papers do not require structured ab-
stracts. In the abstract to a case report, apart from the aim and brief
description of the disease history, conclusions should be mentioned as
well - i.e. information concerning clinical relevance of the presented
case. Acronyms and abbreviations are not allowed in abstracts.
Below the abstract, 3-5 key words should be provided based on the
Index Medicus — Medical Subject Headings (www.nlm.nih.gov/mesh/
MBrowser.html).

Introduction - description of the current knowledge concerning
a particular subject which is concluded with the aim of the paper.
Material and Methods - description of a group of patients included
in the study, equipment used and statistical methods implemented.
In this section, a note should be added stating that the patients’ writ-
ten consent to participation in the study has been obtained and - in
the case of experimental studies - the approval has been granted by
the local ethics committee.

Results - should be presented in a clear and concise way, preferably in
the form of tables or diagrams.

Discussion - interpretation of own results and their confrontation
with literature reports.

Conclusions - presented clearly, in the form of one or a few sentences.
Information about the conflict of interest — a statement concern-
ing the source of financing or information about the lack of such
a conflict.
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ed in the order of appearance. Arabic numerals placed in semicir-
cular parentheses, without spaces between the coma and the fol-
lowing number should be used as reference marks. In original
and review papers, at most 30 other publications may be referred
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an influence on his/her independence and objectivity. If a paper assesses particular products
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disclose this fact in the Cover letter.
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Jezeli cytowana praca ma nie wiecej niz trzech Autoréw, nalezy wy-
szczegOlni¢ wszystkich. W przypadku wiekszej liczby Autoréw wystar-
czy poda¢ nazwiska pierwszych trzech i dopisek et al. Prosimy o prze-
strzeganie znakow interpunkgji, tj. kropek, dwukropkdw, spacji itp.
Przyklady cytowan:

« artykut:

1. Pereira J, Phan T: Management of bleeding in patients with advan-
ced cancer. Oncologist 2004; 9: 561-570.

2. Nyholt DR, Low SK, Anderson CA et al.: Genome-wide associa-
tion meta-analysis identifies new endometriosis risk loci. Nat Ge-
net 2012; 44: 1355-1359.

« prace opublikowane jedynie z numerem DOI:

Ingersoll SB, Ahmad S, McGann HC et al.: Cellular therapy in com-

bination with cytokines improves survival in a xenograft mouse mo-

del of ovarian cancer. Mol Cell Biochem 2015. DOI: 10.1007/s11010-

015-2475-2.

« ksigzka:
Eskander RN, Bristow RE (eds.): Gynecologic Oncology: A Pocket-
book. Springer, New York 2015.

« rozdzial w ksigzce:

Caérdenes HR, Schilder JM, Roth LM: Vagina. In: Barakat RR, Mark-

man M, Randall ME (eds.): Principles and Practice of Gynecolo-

gic Oncology. 5™ ed., Wolters Kluwer Health/Lippincott Williams

& Wilkins, Philadelphia 2009: 591-622.

Spis rycin - zamieszczony za spisem pi$miennictwa, na kolejnej stro-
nie, z uzyciem numeracji arabskiej.

Tabele - kazda na oddzielnej stronie, w nagtéwku numer tabeli i jej
tytul, pod tabelg w formie przypisow wyja$nienia skrétéw zastosowa-
nych w tabeli.

Przesylanie prac do Redakgji

Prace s3 publikowane w ,,Current Gynecologic Oncology” w jezy-

ku polskim i angielskim. Do Redakcji nalezy przesta¢ prace w jednym

z tych jezykow lub w obu, pod warunkiem Ze praca zostala przettuma-

czona profesjonalnie. Prace wraz z zalacznikami nalezy przesta¢ pocz-

ta elektroniczng na adres: redakcja@ginekologia.com.pl, zatgczajac na-

stepujace zalgczniki:

1. Strona tytulowa (z danymi Autoréw oraz adresem do korespon-
dengji).

2. Artykut (streszczenie, stowa kluczowe, tekst pracy, spis rycin
i tabel).

3. Ryciny - kazdg oddzielnie, zapisane w oddzielnych plikach, np.
Ryc.1.tif.

4. List przewodni, do pobrania na stronie www.ginekologia.com.pl.

Procedura recenzowania

Procedura recenzowania artykuléw w czasopismie opiera si¢ na zale-
ceniach Ministerstwa Nauki i Szkolnictwa Wyzszego opublikowanych
w dokumencie Dobre praktyki w procedurach recenzyjnych w nauce.
Prace zgtaszane do publikacji w ,,Current Gynecologic Oncology” s3
oceniane pod wzgledem formalnym i merytorycznym. Zaktada sie, ze
wszyscy Wspolautorzy zgadzaja si¢ na publikacje zgloszonej pracy i ze
podpis Autora odpowiedzialnego za korespondencje potwierdza zgo-
de pozostatych Wspétautorow.

Prace zgloszone do publikacji s3 najpierw oceniane pod wzgledem
formalnym przez Redaktora Prowadzacego. Prace niepelne albo
niespelniajace wymogoéw sa odsytane do Autoréw z prosba o ich
poprawienie. Prace spelniajgce wymogi formalne podlegaja dalszej
ocenie. Kazda praca jest rejestrowana pod konkretnym numerem,
a nastepnie przesytana do oceny dwém niezaleznym Recenzentom
- uznanym specjalistom w dziedzinie, ktérej dotyczy artykul, spoza
jednostki, w ktdrej afiliowani sg Autorzy artykutu, niepozostajacym
z nimi w konflikcie intereséw (podlegto$¢ zawodowa, pokrewien-
stwo, bezpo$rednia wspdtpraca naukowa w ciggu ostatnich dwéch
lat poprzedzajacych przygotowanie recenzji). Redakcja ,,Current
Gynecologic Oncology” stosuje model recenzji typu double-blind
review, tzn. Autorom nie s ujawniane nazwiska Recenzentéw i od-
wrotnie — Recenzenci nie znajg tozsamo$ci Autoréw i pozostaltych
Recenzentéw. Niemniej w trosce o jawnos¢ i transparentno$¢ pro-
cedury redakcja w ostatnim numerze w danym roku kalendarzo-
wym, a takze na stronie internetowej czasopisma publikuje liste
wszystkich Recenzentéw oceniajacych prace w minionym roku ka-
lendarzowym. Proces recenzowania trwa 2 tygodnie. Recenzenci
przedstawiajg merytoryczne uzasadnienie oceny pracy i wyrazajg
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to; in case reports and short communications — up to 15 papers.
Abbreviations of the names of other journals must conform
to the Index Medicus. If the quoted paper has no more than three co-
authors, they should all be listed. If there are more co-authors, the first
three should be listed, followed by et al. Please observe punctuation
marks, i.e. full stops, colons, spaces, etc.
Example references:
o articles:
1. Pereira ], Phan T: Management of bleeding in patients with ad-
vanced cancer. Oncologist 2004; 9: 561-570.
2. Nyholt DR, Low SK, Anderson CA et al.: Genome-wide associa-
tion meta-analysis identifies new endometriosis risk loci. Nat Gen-
et 2012; 44: 1355-1359.
« papers published with a DOI number only:
Ingersoll SB, Ahmad S, McGann HC et al.: Cellular therapy in com-
bination with cytokines improves survival in a xenograft mouse
model of ovarian cancer. Mol Cell Biochem 2015. DOI: 10.1007/
s11010-015-2475-2.
« books:
Eskander RN, Bristow RE (eds.): Gynecologic Oncology: A Pocket-
book. Springer, New York 2015.
« chapters in books:
Cardenes HR, Schilder JM, Roth LM: Vagina. In: Barakat RR, Mark-
man M, Randall ME (eds.): Principles and Practice of Gynecolog-
ic Oncology. 5" ed., Wolters Kluwer Health/Lippincott Williams
& Wilkins, Philadelphia 2009: 591-622.
List of Figures should be placed on a separate page beneath the refer-
ences using Arabic numerals.
Tables — each on a separate page. The heading should contain the
number and title of the table. The abbreviations and acronyms used
should be explained below the table as footnotes.

Delivering the manuscripts

The papers in “Current Gynecologic Oncology” are published in Pol-

ish and English versions. Manuscripts may be sent to the Editorial

Office in one or both languages, on the condition that the transla-

tion is a professional one. The manuscripts with all their attachments

should be sent via e-mail to the address: redakcja@ginekologia.com.pl.

The following should be enclosed:

1. Title page (with details concerning co-authors and address for cor-
respondence).

2. Manuscript (abstract, key words, main text, list of figures and tables).

3. Figures - each as a separate file, e.g. Fig.1.tif.

4. Cover letter to be downloaded from www.ginekologia.com.pl.

Peer-review procedure

The review procedure conforms to the recommendations of the Minis-
try of Science and Higher Education published in the document Good
practice in peer-review procedures in science.

The manuscripts submitted for publication in the “Current Gyne-
cologic Oncology” are evaluated in terms of their content and for-
mal requirements. It is assumed that all co-authors agree for the
publication of the submitted paper and that the signature of the
author responsible for correspondence confirms the consent of all
others.

The manuscripts submitted for publication are first assessed with
respect to their formal requirements by the Managing Editor.
Incomplete papers or those that do not fulfill the above-listed re-
quirements are sent back to their authors for correction. The pa-
pers that fulfill all formal requirements undergo further evaluation.
Each manuscript is registered under a specific number and sent for
review to two independent reviewers — recognized experts in the
field the paper relates to who are not affiliated with the authors’ in-
stitutions and have no conflict of interest with the authors (kin-
ship, professional dependency or direct scientific cooperation over
the period of two years preceding the peer-review). The Editorial
Board of “Current Gynecologic Oncology” uses the “double-blind
review” model, i.e. the identity of the reviewers is not revealed to
the authors and vice versa — the reviewers do not know the identi-
ty of the authors and the remaining reviewers. Nevertheless, for the
sake of transparency and clearness of the procedure, in the first is-
sue of the quarterly in a given year and on its web site, the Editori-
al Board publishes a list of all reviewers that evaluated the manu-
scripts in the previous year. The peer-review procedure lasts 2 weeks.
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jednoznaczng opini¢ na jej temat, wybierajac jedna z ponizszych

mozliwosci:

« praca nadaje si¢ do druku bez dokonywania poprawek;

« praca nadaje sie do druku po dokonaniu niewielkich poprawek
wedlug wskazéwek Recenzenta, bez koniecznosci ponownej re-
cenzji;

« praca nadaje si¢ do druku po jej przeredagowaniu zgodnie z uwaga-
mi Recenzenta i po ponownej recenzji pracy;

« praca nie nadaje si¢ do druku.

Po uzyskaniu pozytywnej opinii Recenzentéw artykut zostaje skiero-

wany do druku. W przypadku rozbieznosci w ocenie Redaktor Na-

czelny prosi o opinie trzeciego Recenzenta. Caly cykl redakcyjny nie
przekracza 3 miesiecy.

Rzetelno$¢ naukowa
Redakcja ,,Current Gynecologic Oncology” zwraca uwage, ze dowo-
dem etycznej postawy pracownika naukowego oraz najwyzszych stan-
dardow redakeyjnych jest jawno$¢ informacji o podmiotach przyczy-
niajacych si¢ do powstania publikacji (wklad merytoryczny, rzeczowy,
finansowy etc.), co jest przejawem nie tylko dobrych obyczajow, ale
takze spotecznej odpowiedzialno$ci. Przypominamy, ze Autorzy pu-
blikacji s3 zobowigzani prezentowaé rezultaty swojej pracy w sposob
przejrzysty, rzetelny i uczciwy. Szczegdlnymi przejawami nierzetelno-
$ci sg tzw. ghostwriting oraz guest authorship:

« ze zjawiskiem ghostwritingu mamy do czynienia wowczas, gdy Auto-
rzy pracy nie ujawnili osoby, ktéra wniosla istotny wktad w powsta-
nie publikacji — nie zostala ona wymieniona jako jeden z Autoréw
lub w podziekowaniach zamieszczonych w publikacji;

« nieetyczna postawa guest authorship dotyczy sytuacji, gdy udzial Au-
tora jest znikomy lub w ogéle nie mial miejsca, a mimo to jest on
Wspotautorem publikacji.

Redakcja o$wiadcza, ze Autorzy publikacji ponoszg za nig pelng odpo-

wiedzialnos¢, a wszelkie wykryte przypadki nierzetelnosci beda ujaw-

niane. W dokumencie List przewodni dotaczanym do pracy Autorzy
s3 proszeni o ujawnienie wkladu w powstanie publikacji, przy czym
gléwng odpowiedzialnoé¢ ponosi Autor zgtaszajacy manuskrypt.

Prawa autorskie

»Current Gynecologic Oncology” jest czasopismem otwartym (open
journal), dostepnym w postaci elektronicznej — m.in. na stronie czaso-
pisma www.ginekologia.com.pl - bez oplat i innych barier na licencji
Creative Commons Uznanie autorstwa — Uzycie niekomercyjne — Bez
utworéw zaleznych (http://creativecommons.org/licenses/by-nc-
-nd/4.0/) - CC BY-NC-ND (pewne prawa zastrzezone na rzecz wy-
dawcy i autoréw). Licencja ta zezwala na rozpowszechnianie, przed-
stawianie i wykonywanie utworu jedynie w celach niekomercyjnych
oraz pod warunkiem zachowania go w oryginalnej postaci (nietworze-
nia utwordw zaleznych). Autorzy zachowuja prawa autorskie do swo-
ich utworéw bez zadnych innych ograniczen. Decydujac si¢ na pu-
blikacje artykutu w ,,Current Gynecologic Oncology”, autor wyraza
zgode na udostepnienie na powyzszych zasadach oraz gwarantuje, ze
artykul nie narusza praw osob trzecich.

The reviewers are obliged to provide a content-related justification
for their evaluation of the submitted paper and express unambigu-
ous opinion by selecting one of the following options:

« the paper is ready for publication without any corrections;

« the paper can be published after minor corrections have been intro-
duced in accordance with the reviewer’s recommendations, without
the need for a repeated review;

« the paper can be published after its correction in accordance with the
reviewer’s comments and after a repeated review;

« the paper should not be published.

Upon obtaining a positive opinion of both reviewers, the manuscript

is accepted for printing. In the case of divergent opinions, the Editor-

in-Chief requests the opinion of the third reviewer. The entire edito-
rial process does not exceed 3 months.

Scientific reliability
The Editorial Board of the “Current Gynecologic Oncology” draws
attention to the fact that the transparency and availability of informa-
tion on the persons that have contributed to the creation of a paper
(content-related, material, financial contribution etc.) constitutes the
evidence of the researcher’s ethical attitude and of the highest editorial
standards. Not only does it reflect good practice, but also is a manifes-
tation of social responsibility. We remind that the authors of publica-
tions are obliged to present the results of their studies in a transpar-
ent, reliable and honest way. Particular forms of scientific dishonesty
are ghostwriting and guest authorship:

« the phenomenon of ghostwriting occurs, when the authors of a pa-
per do not reveal the name of the person who significantly contrib-
uted to the creation of that paper - the name is not mentioned either
as a co-author or in the Acknowledgements section;

« the unethical instance of guest authorship is a situation, when the
contribution of one of the authors is negligible or none, but they are
still listed as the co-authors of the publication.

The Editorial Board declares that the authors of the published papers
assume full responsibility for their publications and all detected cas-
es of dishonesty will be disclosed. In the Cover letter attached to the
manuscript, the authors are asked to reveal their actual contribution
to the submitted article, whereby the author who submits the manu-
script assumes the major responsibility.

Copyright

“Current Gynecologic Oncology” is an open journal, available on-
line on, among others, www.ginekologia.com.pl. It can be accessed
free of charge and with no other barriers on the basis of the Creative
Commons Attribution-NonCommercial-NoDerivatives License
(http://creativecommons.org/licenses/by-nc-nd/4.0/) - CC-BY-NC-ND
(certain rights reserved for the publisher and authors). The license
allows for redistribution, presentation and preparation of the mate-
rial for non-commercial purposes only, as long as it remains in its
original form (without creating derivative works). The journal allows
the author(s) to hold the copyright and retain publishing rights with-
out restrictions. When deciding to publish an article in “Current
Gynecologic Oncology”, the author consents to its redistribution
on the aforementioned terms and guarantees that the article does
not infringe the rights of the third party.
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