cena: 40,00 zt NR2(17) Volume15

Current

GYnecc

Official publication of Polish Gynecological Oncology Society / Organ Polskiego Towarzystwa Ginekologii Onkologicznej
Journal affiliated by Polish Society of Colposcopy and Uterine Cervical Pathology / Pismo afiliowane przy Polskim Towarzystwie Kolposkopii i Patofizjologii Szyjki Macicy

5.99 Angiogenic cytokines VEGF, TGF-B1, IL-8 and TNF secretion
by human ovarian cancer cells

s.105  Analiza wynikéw badan histopatologicznych materiatu przed-
i pooperacyjnego w nabtonkowych nowotworach ztosliwych
btony Sluzowej trzonu macicy

s. 113 Factsabout ovarian cancer in Maysanian women
s.120  Diagnostyka i leczenie raka piersi u kobiet w ciazy

s.129  Realizacja powtémej radioterapii u pacjentki z nawrotem
w pochwie — opis przypadku

s.142  Inpostmenopausal women, some uterine leiomyosarcomas mimic
a cystic degeneration of uterine myoma: two case reports and
a literature review

s.146  Gestational trophoblastic neoplasia after miscarriage with
dilatation and curettage with normal histological findings

www.ginekologia.pl

(zasopismo indeksowane w: BASE, EBSCO, EMBASE, Exeley, Google Scholar, Index Copernicus (94,25 pkt), ISSN 2081-1632
Journal TOCs, MNiSW (11 pkt), PBL, POL-index, PSJD, Scopus i WorldCat elSSN 2451-0750



Publisher:

Matgorzata Pachecka

Redakcja/Wydawnictwo:

Editorial office:

Medical Communications
ul. Powsinska 34
02-903 Warszawa
tel.: 2265197 83

e-mail: redakcja@ginekologia.com.pl
www.ginekologia.com.pl

Chief of Editorial Staff:
Matgorzata Pachecka
501507 055

Editorial Secretary:
Marcin Mruwczyriski
501235577
marcin.mruwczynski@medical.pl

Subscription:
Irena Pachecka
501235588

Advertising:
Elzbieta Tkaczyk-lwanicka
501507 044

Composition and setting:
Renata Sufczyriska
Translation:

Biuro Ttumaczen Lingua Line
Proofreading:

Marta Durczyniska,
Marcin Mruwczynski

The Editors are not responsible
for the contents of advertisements,
publications and notices.

Official publication of Polish Gynecological Oncology Society / Organ Polskiego Towarzystwa Ginekologii Onkologicznej
Journal affiliated by Polish Society of Colposcopy and Uterine Cervical Pathology / Pismo afiliowane przy Polskim Towarzystwie Kolposkopii i Patofizjologii Szyjki Macicy

Redaktor Naczelny
Editor-in-Chief

Antoni Basta
Krakow

Zastepca Redaktora Naczelnego

Vice Editor-in-Chief
Kazimierz Pitynski
Krakow

Sekretarz Redaktora

Secretary of the Editor

Inga Ludwin
Krakéw

Zesp6t Redakcyjny
Editorial Staff

Jan Bahyrycz

Komitet Honorowy
Honorary Committee
Jorg Baltzer

Niemcy

Janusz Emerich
Gdanisk

Komitet Naukowy
Editorial Board

Nadeem Abu-Rastum
Nowy Jork

Pawet Basta

Krakow

Mariusz Bidzinski
Warszawa

Andrzej Bienkiewicz
todz

Pawet Blecharz
Krakow

Lubomir Bodnar
Warszawa

Marek Budner
Berlin

Tenqiz Charkviani
Thilisi

Piotr Chiosta
Krakow

Gerald Gitsch
Fryburg

Robert Jach
Krakow

Tomasz Banas

Jan Kornafel
Wroctaw

Joseph G. Schenker

Jerozolima

Kazimierz Karolewski
Krakow

Vesna Kesic
Belgrad

Pawet Knapp
Biatystok
Zbigniew Kojs
Krakow

Jan Kotarski
Lublin

Jolanta Kupryjanczyk
Warszawa

Maria Marchetti

Padwa

Janusz Marcickiewicz
Goteborg

Anna Markowska
Poznan

Janina Markowska
Poznan

Radostaw Madry

Poznan

Artur Ludwin Jan Skupien

Jerzy Stelmachow

Warszawa

Krzysztof Urbanski

Krakow

Raj Naik Jan Stend

Londyn Bratystawa

Anita Olejek Jacek Sznurkowski
Bytom Gdanisk

Ryszard Poreba Beata Spiewankiewicz
Tychy Warszawa

Denis Querleu Laszlo Ungar

Tuluza Gynor

Piotr Richter Rene Verheijen
Krakow Utrecht

Andrzej Roszak Ludmyla Vorobyeva
Poznan Kijow

Hiiseyin Sahinbas Holger Wehner
Bochum Wihelmshaven

Stefan Sajdak tukasz Wicherek
Poznan Bydgoszcz
Wiodzimierz Sawicki

Warszawa

Paolo Scollo

(atania

Jalid Sehouli

Berlin



Czasopismo jest indeksowane
w bazach: BASE - Bielefeld
Academic Search Engine,
EBSCO, EMBASE, Exeley,
Google Scholar,

Index Copernicus,
Journal TOGs,

MNiSW, POL-index,
Polish Scientific
Journals Database,
Polskiej Bibliografii Lekarskiej,
Scopus i WorldCat.

Zasady
prenumeraty
na stronie 119

Copyright 2017
by Medical
Communications

,Current Gynecologic Oncology”
jest czasopismem otwartym (open journal),
dostepnym w postaci elektronicznej
bez opfat i innych barier na licencji
Creative Commons Uznanie autorstwa
— Uzycie niekomercyjne
— Bez utworow zaleznych
— (CBY-NC-ND
(pewne prawa zastrzezone
na rzecz wydawcy i autorow).

Zdjecia na oktadce wykorzystano
dzieki uprzejmosci i za zgoda
Dra Marcina Miska.

PRACE ORYGINALNE
ORIGINAL CONTRIBUTIONS .covrvvvvveirrecccrrenns 99

Jacek Sienko, Laretta Grabowska-Derlatka,

Krzysztof Czajkowski

Angiogenic cytokines VEGF, TGF-1, IL-8

and TNF secretion by human ovarian cancer cells

Wydzielanie angiogennych cytokin VEGF, TGF-B1, IL-8

i TNF przez ludzkie komdrki nowotwordw jajnika ............ 929

tukasz Cwonda, Katarzyna Wojcik-Krowiranda,
Tomasz Michalski, Joanna Stefaniak-Wronska,

Andrzej Bienkiewicz

Analiza wynikdw badar histopatologicznych materiatu
przed- i pooperacyjnego w nabtonkowych nowotworach
zodliwych btony ¢luzowej trzonu macicy

Analysis of pre- and postoperative pathological findings

in endometrial cancer 105

Haider Saadoon Qasim Alhilfi,

Redha Alwan Hasan Alhashimi

Facts about ovarian cancer in Maysanian women
Dane dotyczqce raka jajnika u kobiet

Zirackiej prowingji Majsan 13
PRACE POGLADOWE
REVIEWS 120

Agnieszka Zyromska, Magdalena Adamczak-Sobczak,
Sylwia Szablewska

Diagnostyka i leczenie raka piersi u kobiet w ciazy

Diagnosis and treatment of breast cancer

in pregnancy 120

PRACE KAZUISTYCZNE
CASE REPORTS 129

Marta Biedka

Realizacja powtdmej radioterapii u pacjentki

znawrotem w pochwie — opis przypadku

Repeated radiotherapy in a patient with

avaginal recurrence — @ Case 1EPONt ..u.uvvernevvesnervessenees 129

Hyun Young Kwon, Seo-Hee Rha, Jung-Woo Park

In postmenopausal women, some uterine leiomyosarcomas
mimic a cystic degeneration of uterine myoma:

two case reports and a literature review

U kabiet w okresie pomenapauzalnym miesak
gtadkokomdrkowy macicy moze imitowac zwyrodnienie
torbielowate miesniaka macicy - apis dwdch przypadkdw
iprzeglqd literatury 142

ibrahim Giilhan, Halil ibrahim Yildiz, Hamdi inan,
Mustafa Bagci, Seluk Erkiling, Muzaffer Sanci
(Gestational trophoblastic neoplasia after miscarriage

with dilatation and curettage with normal

histological findings

Cigzowa neoplazja trofoblastu w nastepstwie poronienia

u pacjentkiz prawidtowymi wynikami badania
histopatologicznego po zabiequ fyZeczkowania

Jjamy macicy 146

REGULAMIN OGLASZANIA PRAC
INSTRUCTIONS FOR AUTHORS ......ccovveeeenrvvrrnnns 149



© Curr Gynecol Oncol 2017, 15 (2), p. 99-104
DOI: 10.15557/€G0.2017.0009

Received: 20.04.2017
Accepted: 18.08.2017

Jacek Sienko', Laretta Grabowska-Derlatka?, Krzysztof Czajkowski® Publshed: 31082017

Angiogenic cytokines VEGF, TGF-B1, IL-8 and TNF secretion by human
ovarian cancer cells

Wydzielanie angiogennych cytokin VEGF, TGF-B1, IL-8 i TNF przez [udzkie komorki
nowotworow jajnika

12" Department of Obstetrics and Gynecology, Medical University of Warsaw, Warsaw, Poland
22" Department of Radiology, Medical University of Warsaw, Warsaw, Poland
Correspondence: Jacek Sienko, PhD, 2" Department of Obstetrics and Gynecology, Medical University of Warsaw, Karowa 2, 00-315 Warszawa, Poland, e-mail: jacek sienko@wum.edu.pl

Abstract

Streszczenie

Objectives: Angiogenesis is a process that is indispensable in cancer progression. A complex network of tumor and
microenvironment stimuli regulate angiogenesis. VEGE, TGF-B1, IL-8 and TNF belong to the angiogenic factors that are key
points in vessel formation. The aim of the study was to assess h-VEGE TGF-f1, IL-8 and TNF secretion by human ovarian
cell lines. Material and methods: OVA 2, OVA 4, OVA 9, OVA 11 and OVA 14 cell lines were established in our laboratory.
The cells derived from primary and metastatic tumors of epithelial and non-epithelial origin. SK-OV-3, MDAH 2774,
CAOV-1 and OVP-10 were the cell lines obtained from other sources. The concentration of VEGF, TGF-p1 and IL-8 was
determined in culture supernatants by using the ELISA tests. Results: OVA 11 secreted all the evaluated cytokines.
MDAH 2774 was the source of h-VEGFE, TGF-p1, IL-8. SK-OV-3 secreted h-VEGF and IL-8. OVA 4 secreted TGF-p1 and
TNE. TNF was the only studied cytokine secreted by CAOV-1, OVA 2 and OVA 9 cell lines. OVA 14 did not secret any of the
cytokines. Conclusions: The investigated cell lines present heterogeneous profile of angiogenic cytokine secretion and seem
to be an interesting set of models for the study of angiogenic signaling, or target therapy.

Keywords: VEGE, TGF-p, IL-8, TNF, ovarian cancer, cell line

Cel: Angiogeneza jest procesem niezbednym do progresji raka. Ztozona sie¢ bodzcéw pochodzacych od guza
i z mikrosrodowiska reguluje angiogeneze. VEGE TGF-B1, IL-8 i TNF naleza do czynnikéw angiogennych, ktére odgrywaja
kluczowa rol¢ w tworzeniu naczyn. Celem pracy byla ocena wydzielania h-VEGE, TGF-p1, IL-8 i TNF przez ludzkie linie
raka jajnika. Material i metoda: Linie OVA 2, OVA 4, OVA 9, OVA 11 oraz OVA 14 zostaly ustalone samodzielnie. Komorki
pochodzity z pierwotnych lub przerzutowych guzéw jajnika pochodzenia nablonkowego lub nienablonkowego. Linie
SK-OV-3, MDAH 2774, CAOV-1 oraz OVP-10 pochodzily z innych Zrédet. Stezenie VEGFE, TGF-f1 i IL-8 okre$lano
w supernatantach hodowli komérkowych w tescie ELISA. Wyniki: Linia OVA 11 wydzielala wszystkie badane cytokiny. Linia
MDAH 2774 byta zrédlem h-VEGE, TGF-B1, IL-8. Linia SK-OV-3 wydzielala h-VEGF oraz IL-8. Linia OVA 4 wydzielata
TGF-B1 i TNE TNF byl jedyna cytoking wydzielang przez linie CAOV-1, OVA 2 oraz OVA 9. Linia OVA 14 nie wydzielata
zadnej sposréd badanych cytokin. Wnioski: Badane linie komérkowe stanowia heterogenng grupe nowotworéow
wydzielajacych cytokiny o wlasciwoéciach angiogennych i wydaja si¢ interesujagcym panelem do badan nad procesami
angiogenezy czy terapii celowane;j.

Stowa kluczowe: VEGE, TGF-p, IL-8, TNE, rak jajnika, linie komérkowe

© 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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INTRODUCTION

ngiogenesis is a process involving the growth of
Anew blood vessels from pre-existing vessels and

occurs in normal processes related to the female
reproductive cycle, and in pathological processes such as
tumor growth and metastasis”). A tumor requires a con-
tinuous stimulation of growth of new capillary blood ves-
sels for the tumor itself to grow. Furthermore, the new
blood vessels embedded in a tumor provide a gateway for
tumor cells to enter the circulation and to metastasize to
distant sites®.
Tumor angiogenesis is regulated by numerous stimula-
tors and inhibitors of both tumor and host origin. Vascu-
lar endothelial growth factor (VEGF) is one of the most
important regulators of angiogenesis. VEGF acts at most
stages of angiogenesis: stimulates extracellular matrix
degradation and endothelium proliferation and migra-
tion, increases vascular permeability resulting in spillage
of plasma proteins, such as fibrinogen, into the perivascu-
lar environment, which contributes to a provisional matrix
and regulates vascular remodeling®.
Transforming growth factor-beta (TGF-) is implicated
in diverse physiologic and pathophysiologic functions
including immunological, inflammatory, and neoplastic
processes. It is a multipotent growth factor affecting tumor
proliferation, apoptosis and angiogenesis**). The angio-
genic activity of TGF-f is mainly indirect. TGF-P stim-
ulates monocyte attraction and VEGF secretion, and
induces matrix metalloproteinases®.
Interleukin-8 (IL-8) is another cytokine involved in tumor
growth, angiogenesis, and metastasis. IL-8 stimulates
VEGF expression but also directly enhances endothelial
cell proliferation, survival, and metalloproteinases expres-
sion endothelial cells?®.
Tumor necrosis factor-a (TNF) is a multipotent cytokine
involved in apoptosis, cellular proliferation, differentia-
tion, inflammation, tumorigenesis, and angiogenesis®.
TNF generally stimulates angiogenesis through fibroblast

growth factor (FGF), VEGF and IL-8 activation®!V,
However, under certain conditions TNF inactivates inte-
grin oyf;, which in turn results in apoptosis induction
and angiogenesis inhibition!?. There is strong evidence
that at least some cancer cells can secrete cytokines that
promote angiogenesis®”'>'¥. The aim of the study was to
report a secretion profile of angiogenic cytokines (VEGF,
TGF-P1, IL-8 and TNF) in human ovarian cell lines of dif-
ferent origin.

MATERIAL AND METHODS
Human ovarian cancer cells

OVA 2, OVA 4, OVA 9, OVA 11 and OVA 14 cell lines
established in our laboratory and SK-OV-3, MDAH 2774,
CAOV-1 and OVP-10 cell lines were investigated.
The SK-OV-3 and MDAH 2774 lines were originally
obtained from the American Type Culture Collection
(ATCC number HTB 77 and CRL 10303, respectively).
The CAOV-1 line was established at the Jagiellonian Uni-
versity in Krakow and the OVP-10 was established at the
Institute of Oncology in Warsaw. Five primary cell lines
were isolated from tumors during surgical operations and
cultured in our laboratory. The OVA 2, OVA 4, OVA 11
and OVA 14 cell lines derived from the primary ovar-
ian cancers and the OVA 9 was a metastasis of melanoma
to the ovary. The detailed characteristics of the cell lines
established in our laboratory are described in Tab. 1.

All the cell lines were cultured in Dulbecco’s MEM
with 4.5 g/L glucose, sodium pyruvate and Glutamax-1
(high glucose DMEM) supplemented with antibiotic-
antimycotic, 50 uM 2-mercaptoethanol and 10% fetal
calf serum (FCS) (all from Gibco BRL, Life Technolo-
gies, Paisley, UK). The cells were maintained at 37°C in
a humidified atmosphere containing 5% CO,.

The primary cell lines were frozen for further evaluation
immediately after they revealed a stable growth. All lines
were tested for Mycoplasma contamination.

Cellline Tumor
Signature pazis?ge:((,dr;s) NpuaTsl;;rezf Cell ::‘J::;ﬁgﬂ:';“"g Histopathology Grade Stage*
OVA2 60 40 40 Serous adenocarcinoma G3 e
OVA4 2 30 24 Endometrioid adenocarcinoma G2 IC
OVA9 120 20 40 Melanoma malignum G3 -
OVAT1 120 6 40 Granulosa cell tumor G2 IA
OVA14 2 8 30 Serous adenocarcinoma G1 A
* FIGO 1986.

Tab. 1. Characteristics of cell lines established in our laboratory
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Preparation of supernatants

Tumor cells were seeded in 24-well plates for 24 h
(4 x 10° cells/mL) in 2 mL of culture medium described
above at 37°C, 5% CO,. Then, the supernatant was detached
and frozen for further assessments.

ELISA for human VEGF, TGF-f31, IL-8
and TNF expression

The concentration of VEGF, TGF-f1 and IL-8 protein
in culture supernatants was determined by using quan-
titative immunometric sandwich enzyme immunoassay
(ELISA) kits (BioSource International, USA). A polyclonal
antibody specific for human VEGF, TGF-P or IL-8 was
coated onto the wells of the microtiter strips. The sam-
ples of supernatant were pipetted into the wells and incu-
bated for 2 hours at room temperature. After washing,
a biotinylated monoclonal antibody specific for human
VEGF (or TGF- or IL-8, respectively) was added and
incubated for 1 hour at room temperature. After removal
of excess second antibody, streptavidin-peroxidase com-
plex was added. After a third incubation (30 minutes
at room temperature) and washing to remove all the
unbound enzyme, a substrate solution (tetramethylben-
zidine) was added and incubated for 30 minutes in the
dark. The absorbance of each sample was read in Spec-
tra II ELISA microplate reader at 450 nm. The concentra-
tions of the evaluated cytokines were read from the stan-
dard curves plotted from the absorbance of the standards
used in each experiment. Only the samples for TGF-f1
measurement required preincubation with the extraction
solution (30 minutes at 4°C) to extract TGF-p1 from latent
complexes. The concentration of human TNF in culture
supernatants was measured using a DuoSet ELISA devel-
opment system (R&D Systems, Minneapolis, Minn.) in
the way similar to the one described above according to
the protocol provided by the manufacturer.

Statistical analysis

Statistical evaluations were performed with Statistica 7.0
software (StatSoft, Poland). Comparisons between groups
of continuous outcomes were performed by Student’s ¢-test
after testing for normal distribution by the Kolmogorov—-
Smirnov test. P < 0.05 was considered significant.

RESULTS

The granulosa cell tumor line (OVA 11) and some epithe-
lial cancer cell lines (SK-OV-3 and MDAH 2774) spontane-
ously secreted h-VEGE OVA 11 and SK-OV-3 cell lines pre-
sented high h-VEGF secretion, compared with a moderate
h-VEGEF secretion in MDAH 2774 cell line. h-VEGF con-
centration in cell line culture supernatants was: OVA 11 —
859.0 + 0.8 pg/mL, SK-OV-3 - 625.1 + 66.8 pg/mL,

CURR GYNECOL ONCOL 2017, 15 (2), p. 99-104

MDAH 2774 - 128.2 = 0.5 pg/mL and was significantly
higher than in control (12.6 £ 7.7 pg/mL).

TGF-B1 was spontaneously secreted by OVA 4, OVA 11,
MDAH 2774 and OVP-10 cell lines. The highest
TGF-f1 concentration was observed in OVP-10 (632.64
+ 18.7 pg/mL) supernatant and was approximately twice
higher than in OVA 11 (330.95 + 3.6 pg/mL). TGF-f1 secre-
tion was comparable in OVA 4 and MDAH 2774 cell line.
The supernatant TGF-p1 concentration were: OVA 4 - 240.8
+ 3.1 pg/mL, MDAH 2774 - 246.3 + 0.05 pg/mL. TGF-B1
concentration in control was 202.4 + 4.0 pg/mL.

IL-8 spontaneous secretion was found in OVA 11,
SK-OV-3 and MDAH 2774 cell lines. Supernatant con-
centration of IL-8 was: 1880.2 + 30.9 pg/mL in OVA 11,
1863.9 £ 72.6 pg/mL in SK-OV-3 and 93.9 + 4.1 pg/mL in
MDAH 2774 cell line culture. IL-8 concentration in control
was 11.0 + 0.96 pg/mL (Fig. 1).

The secretion of TNF was observed in both epithelial
(CAOV-1, OVA 2) and non-epithelial (OVA 9 and OVA 11)
ovarian cancer cell lines.

Spontaneous TNF secretion was the highest in CAOV-1
cell line (9183.7 + 49.96 pg/mL). Supernatant TNF con-
centration in other TNF-secreting-lines was as fol-
lows: OVA 11 - 6193.2 + 284.2 pg/mL, OVA 9 -
3536.1 = 103.7 pg/mL and OVA 2 - 2095.8 + 20.8 pg/mL.
OVA 4, OVA 14, MDAH 2774, SK-OV-3 and OVP-10 did
not secret TNF (Fig. 2).

DISCUSSION

Tumor growth in vivo is determined not only by the prolif-
erative potential of cancer cells but also depends on various
tumor-environment interactions!'*. Angiogenesis and host
immune response are the processes that are considerably
regulated by the tumor and play a fundamental role in car-
cinogenesis'®. One of the key factors involved in angiogen-
esis is VEGE It acts in many cell metabolic pathways, which
in turn makes VEGF the most prominent target of antian-
giogenic agents in cancer therapy”. VEGF is a mediator
for other cytokines with high angiogenic activity, including
TGF-B1 and IL-8*'9.TL-8 is also a potent autocrine growth
factor!!®), which in association with immunosuppressive and
antiapoptotic activity of TGF-p1©% makes the secretion pro-
file of cancer cells producing these cytokines unfavorable
for the host. IL-8 confers cisplatin and paclitaxel resistance
in ovarian cancer cells®.

In our study, spontaneous h-VEGF secretion was observed
in both epithelial (SK-OV-3 and MDAH 2774) and non-
epithelial (granulosa cell tumor — OVA 11) ovarian cancer
cell lines. IL-8 was secreted by the same cell lines. Sixty-
six percent of studied cell lines secreted neither h-VEGF
nor IL-8. Sonoda et al. found VEGF expression in all the
5 examined ovarian cancer cell lines and IL-8 expression
in 2 lines®.

OVA 11 and SK-OV-3 lines secreted 5 to 6 times more
h-VEGF and 20 times more IL-8 than MDAH 2774, which

DOI: 10.15557/€60.2017.0009
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Spontaneous h-VEGF secretion
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Fig. 1. Spontaneous A. h-VEGE B. TGF-f1 and C. IL-8 secretion. Tumor cells (2 x 10° cells/mL) were incubated for 24 h. Cytokine concen-
102 tration was measured in supernatant. Values are mean = SD. * P < 0.001, ** P < 0.0001
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Fig. 2. Spontaneous TNF secretion. Tumor cells (2 x 10° cells/mL) were incubated for 24 h. Cytokine concentration was measured in super-

natant. Values are mean + SD. *P < 0.0001

can make them highly VEGF-IL-8 expressed cell lines com-
pared with MDAH 2774. Wang et al. demonstrated that
IL-8 secreted by ovarian cancer cells promotes malignant
behavior of these cells, alters cell cycle distribution, and
enhances cell invasiveness®. Desai et al. found the coop-
eration of autocrine IL-8 and VEGF in epithelial-mesen-
chymal transition and invasiveness®*. In light of those stud-
ies, OVA 11, SK-OV-3 and MDAH 2774 seem to be good
candidates for a model for research of distinct VEGF-IL-8
secreting ovarian cancer cell lines.

TGEF-P1 was secreted in our study by 4 out of 9 cell lines.
Two lines were established in our laboratory (endometri-
oid cancer - OVA 4 and granulosa cell tumor - OVA 11).
Only in OVP-10 cell line culture TGF-P1 supernatant
concentration was about 3 times higher than in medium
control. OVA 4, OVA 11 and OVP-10 secreted statisti-
cally significant, but relatively small amounts of TGF-f1.
Our findings are consistent with the study of Inan et al.
who observed overexpression of TGF-f1 and TGF-f$2 in
immunohistochemically stained epithelial ovarian tumor
tissue blocks®?. Gordinier et al. confirmed overexpres-
sion of TGF in both primary and metastatic tumor spec-
imens and suggested that tumor cells expressing both
human leukocyte antigen (HLA) and TGF-p may be suit-
able targets for adaptive immunotherapy®®. Wei et al.
silenced TGF-fI gene in ovarian cancer cells, which gen-
erated a stronger Th1/Tcl immune response of peripheral
blood mononuclear cells in in vitro studies®. Autocrine
secretion of TGF-f2 remains a point of interest, as this
cytokine induces a reactive stroma, which is necessary to
stimulate angiogenesis®®.

TNF remains another important agent involved in angio-
genesis. Autocrine action of TNF generates and sustains
a network of other mediators including VEGF that promote
angiogenesis, peritoneal cancer growth and spread®".
TNF was spontaneously secreted in our study by four

CURR GYNECOL ONCOL 2017, 15 (2), p. 99-104

cell lines. Two of them were epithelial ovarian cancers, and
the two others were metastatic melanoma and granulosa
cell tumor, respectively.

It seems important to investigate autocrine TNF action in
association with other angiogenic agents as some authors
suggest TNF-induced apoptosis by affecting the interactions
between cells and the basal membrane, which can have an
antiangiogenic result.

It is noteworthy that OVA 11 was the only line that secreted
all studied cytokines. On the other hand, each line, except
for OVA 14, was the source of at least one agent that plays
a key role in angiogenesis.

CONCLUSIONS

The cell lines investigated in this study, both the ones estab-
lished in our laboratory and the reference ones, constitute
a set of human ovarian cell lines that present different secre-
tion profiles of main angiogenic factors and can be used as
different models for studying angiogenesis.
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Streszczenie

Abstract

Cel: Poréwnanie zgodnosci wynikow badan histopatologicznych materiatu przed- i pooperacyjnego u kobiet chorujacych
na nablonkowe nowotwory zlosliwe bony sluzowej trzonu macicy oraz ocena wartosci diagnostycznej abrazji wykonywanej
u pacjentek z patologia endometrium. Material i metoda: Materialem poddanym analizie byly wyniki badan
histopatologicznych pacjentek, u ktérych w pooperacyjnym badaniu histopatologicznym stwierdzono wystepowanie
nowotworu zlosliwego blony $§luzowej trzonu macicy. Wszystkie zabiegi operacyjne zostaly przeprowadzone na Oddziale
Klinicznym Ginekologii Onkologicznej WSS im M. Kopernika w Lodzi w latach 2010-2015. Uzyskane wyniki poréwnano
z rozpoznaniami przedoperacyjnymi, ustalonymi na podstawie oceny materiatu tkankowego pochodzacego z zabiegow
tyzeczkowania jamy macicy. Zdecydowana wigkszo$¢ zabiegéw abrazji byla przeprowadzana poza Oddziatem Klinicznym
Ginekologii Onkologicznej w Lodzi. Analiza objeta 115 pacjentek. Wyniki: Zgodnos¢ histopatologiczna wynikow uzyskana
w badanej grupie w odniesieniu do rodzaju nowotworu wyniosta 86,96%. Zgodno$¢ stopnia zréznicowania nowotworu
(oceniana w przypadku raka endometrioidalnego) wyniosta jedynie 53,9%. Najcze$ciej wystepujacym nowotworem
w badanej grupie byl rak endometrioidalny. Zgodnos¢ rozpoznan histopatologicznych dla raka endometrioidalnego G1
wyniosta 30,3%, dla raka endometrioidalnego G2 - 73,1%, natomiast dla raka endometrioidalnego G3 - 37,5%.
Przedoperacyjnie stopien zlosliwos$ci nowotworu byl przeszacowany w 10,75% przypadkéw. W 30,11% przypadkow
zaobserwowano jego niedoszacowanie. Najczeéciej odnotowywano zmiang stopnia z G1 na G2. Wnioski: Konsultacja
przedoperacyjna wynikéw badan z doswiadczonymi w onkologii patologami przed podjeciem decyzji leczniczych, jak
réwniez leczenie i ocena pooperacyjna w osrodkach dysponujacych doswiadczeniem w zakresie onkologii ginekologicznej
wydaja si¢ miec istotne znaczenie w prognozowaniu rezultatéw leczenia w tej grupie chorych.

Stowa kluczowe: nowotwor ztodliwy blony sluzowej trzonu macicy, tyzeczkowanie jamy macicy, histopatologia, zgodnos¢
oceny histologicznej preparatow

Objective: The study was conducted to compare pre- and postoperative histopathological findings in women with endometrial
cancer as well as to evaluate the diagnostic value of dilatation and curettage procedure in patients with endometrial pathology.
Material and method: We evaluated histopathological findings of patients diagnosed with endometrial cancer during
postoperative histopathological examination. All patients were treated in the Clinical Department of Gynecologic Oncology,
Nicolaus Copernicus Memorial Specialist Hospital in £6dz between 2010 and 2015. A comparison of postoperative and
preoperative findings based on specimens obtained by dilatation and curettage was performed. The vast majority of
preoperative diagnoses and pathological assessments were performed outside the Clinical Department of Gynecologic
Oncology in L6dz. A total of 115 patients were included in the study. Results: In the analyzed group, the type of cancer in
preoperative examination matched the postoperative diagnosis in 86.96%. The compatibility of grading (assessed for
endometrioid endometrial cancer) reached only 53.9%. Endometrioid endometrial cancer was the most common cancer in
the examined set of curettage specimens. Histopathological compliance was 30.3% for G1 endometrioid endometrial cancer,

© 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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73.1% for G2 endometrioid cancer and 37.5% for G3 endometrioid cancer. Preoperative grading was overestimated in 10.75%

and underestimated in 30.11% of cases. A shift from G1 to G2 was most commonly reported. Conclusions: Preoperative
consultation with pathologists with extensive oncology experience before making medical decisions as well as treatment and
postoperative assessment in medical centers experienced in gynecologic oncology seem to be crucial in predicting outcomes

in this group of patients.

Keywords: endometrial cancer, dilatation and curettage, histopathology, compliance

WSTEP

owotwor ztodliwy blony sluzowej trzonu macicy

jest najczestszym nowotworem zlosliwym kobie-

cych narzadéw plciowych w Polsce. W patoge-
nezie tego nowotworu podkresla si¢ niskg dzietnos¢, oty-
tos¢, cukrzyce, a takze ograniczong aktywno$¢ fizyczna
polskich kobiet. Czesto$¢ zachorowan w Polsce jest wyz-
sza niz $rednia dla krajow Unii Europejskiej (23,4 vs
17,9/100 000 kobiet — wspolczynnik standaryzowany
wg EUCAN) na rok 2012. W 2013 roku zarejestrowano
5706 nowych zachorowan, co stanowi 7,3% wszystkich
nowotwordw i daje 4. miejsce pod wzgledem czestosci
wystepowania nowotwordw ztosliwych w populacji pol-
skich kobiet. Liczba zgonéw z powodu tej choroby w Polsce
w roku 2013 wyniosta 1243%. Szczyt zachorowalno$ci na
nowotwor zlosliwy blony §luzowej trzonu macicy notuje si¢
w okresie okoto- i pomenopauzalnym.
Wsrod czynnikéw predysponujacych do rozwoju raka
endometrium wymienia si¢ rOwniez wczesng menarche,
a takze pdzng menopauze oraz stosowanie hormonalnej
terapii zastepczej estrogenami bez wstawki gestagennej@.
Z kolei wplyw otylosci na rozwoj choroby wigze sie z pod-
wyzszonym stezeniem estrogenow we krwi z racji obwodo-
wej konwersji w tkance tluszczowej prekursoréw androge-
néw do estrogendéw>*. Zwiekszone ryzyko zachorowania
na nowotwor zlosliwy blony sluzowej trzonu macicy obser-
wuje sie u nierddek, szczegolnie po dlugotrwatej terapii
z powodu nieptodnosci®®. Znane sg takze predyspozycje
genetyczne sprzyjajace powstawaniu raka endometrium,
takie jak na przyklad dziedziczny rak jelita grubego nie-
zwigzany z polipowato$cig (tj. zespol Lyncha).
Gléwnym objawem nowotworu zltoéliwego btony $luzo-
wej trzonu macicy, wystepujacym u prawie 90% kobiet,
jest nieprawidlowe krwawienie z drég rodnych o réznym
nasileniu, zwykle miedzy miesigczkami badz po menopau-
zie. Moga si¢ rowniez pojawia¢ uptawy, zwykle o charak-
terze surowiczym, surowiczo-krwistym lub ropnym. Bdle
w obrebie miednicy mniejszej, spadek masy ciala, zfe samo-
poczucie towarzysza zwykle wyzszemu stopniowi zaawan-
sowania nowotworu?®.
Rozpoznanie nowotworu zlosliwego blony sluzowej trzonu
macicy ustala si¢ na podstawie wyniku badania histopa-
tologicznego, ktore przeprowadzane jest zazwyczaj dwu-
krotnie. Pierwsza ocena dotyczy materiatu pochodzacego
z tyzeczkowania jamy macicy (histeroskopii badz biopsji),
za$ konicowa opiera sie na badaniu materialu pozyskanego
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INTRODUCTION

ndometrial cancer is the most common gyneco-

logic malignancy in Poland. Low parity, obesity,

diabetes as well as limited physical activity among
Polish women are emphasized as the major factors in the
pathogenesis of this cancer. The incidence rates in Poland
are higher than the European Union average (23.4 vs.
17.9/100,000 women - age standardized rate, EUCAN
2012). In 2013, a total of 5,706 new cases were registered,
which accounts for 7.3% of all malignancies and ranks
this cancer fourth in terms of incidence among females.
Mortality rates for this cancer in Poland reached 1,243 in
2013®. The peak incidence for endometrial carcinoma is
observed in the peri- and postmenopausal period.
Risk factors that may predispose to endometrial can-
cer include early menarche, late menopause, and the use
of hormone replacement therapy without gestagen®.
The impact of obesity on the development of the disease
is associated with elevated serum estrogen levels due to
peripheral conversion of androgen precursors to estro-
gens in the adipose tissue®*. An increased risk of endo-
metrial cancer is also observed in nulliparous women,
particularly after long-term infertility treatment®®. There
are also genetic risk factors for endometrial cancer, such
as hereditary nonpolyposis colorectal cancer (i.e. Lynch
syndrome).
Abnormal uterine bleeding, which may obviously differ
in intensity but typically occurs between menses or after
menopause, is the main symptom of endometrial cancer
that is observed in almost 90% affected women. In rare
cases, serous, serous-bloody or even purulent vaginal dis-
charge may occur. Pelvic pain, weight loss, and general
malaise usually occur in more advanced stages of the
disease™¥.
The diagnosis of endometrial cancer is based on histo-
pathological examination which is usually conducted in
duplicate. First, material obtained with the dilation and
curettage (hysteroscopy or biopsy) is assessed, which is
followed by an evaluation of samples obtained during
surgical procedure. Therefore, surgery is not only a part
of treatment, but it also allows to ultimately determine
the type and the clinical stage of cancer. Discrepancies
between the initial and the final diagnosis may lead to
inappropriate therapeutic decisions, which may in turn
result in an unfavorable course of therapy associated with
either excessively or insufficiently radical treatment.
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podczas operacji. Zabieg chirurgiczny, poza leczeniem,
pozwala okresli¢ ostatecznie typ nowotworu, jak rowniez
stopient zaawansowania klinicznego. Rozbieznosci pomie-
dzy rozpoznaniem wstepnym i ostatecznym moga by¢
przyczyna podejmowania nie w pelni wlasciwych decy-
zji terapeutycznych, co przeklada si¢ niekiedy na nieko-
rzystny przebieg leczenia zwigzany z podejmowaniem zbyt
radykalnych badz niedostatecznie radykalnych zakresow
planowanej terapii.

CEL PRACY

Cele pracy obejmowaly poréwnanie wynikéw badan
histopatologicznych materiatu przed- i pooperacyjnego
u kobiet chorujacych na nowotwor ztosliwy blony sluzo-
wej trzonu macicy, a takze oceng wartosci diagnostycz-
nej abrazji wykonywanej u pacjentek z patologia endome-
trium, u ktérych w badaniu pooperacyjnym rozpoznano
nowotwor ztosliwy blony sluzowej trzonu macicy.

MATERIAL | METODA

Analize przeprowadzono, opierajac si¢ na wynikach badan
histopatologicznych przed- i pooperacyjnych uzyskanych
od pacjentek operowanych na Oddziale Klinicznym Gine-
kologii Onkologicznej WSS im. M. Kopernika w Lodzi
w latach 2010-2015. Poczatkowo poréwnania doko-
nano w grupie 200 kobiet, u ktérych pooperacyjny wynik
histopatologiczny wykazal obecnos¢ nowotworu zlosli-
wego btony sluzowej trzonu macicy. Jednak aby zwiek-
szy¢ warto$¢ poréwnania, z badania wylaczono pacjentki,
u ktérych w badaniu histopatologicznym wyskrobin
z jamy macicy w przypadku rozpoznania raka endome-
trioidalnego nie oceniono stopnia zréznicowania nowo-
tworu. Ostateczna analiza objeta grupe 115 kobiet cho-
rujacych na nowotwor zlosliwy blony sluzowej trzonu
macicy. Najmltodsza pacjentka w chwili operacji miala
31 lat, najstarsza — 84. Srednia wieku wyniosta 62,43 roku
[mediana - 62, odchylenie standardowe (standard devia-
tion, SD) - 10,73] (ryc. 1).

W przypadku zdecydowanej wigkszosci analizowanych
wynikow zabieg tyzeczkowania i ocena histopatologiczna
uzyskanego materiatu tkankowego byly przeprowadzone
poza Oddzialem Klinicznym Ginekologii Onkologicznej
WSS im. M. Kopernika w Lodzi.

WYNIKI

Najczesciej wystepujacym nowotworem w ocenianych
wyskrobinach w badanej grupie byl rak endometrioidalny.
W przypadku tego rodzaju nowotworu oceniano rowniez
stopien zlosliwosci histologicznej (tab. 1).

Sposérod 33 pacjentek z rozpoznaniem przedoperacyj-
nym: rak endometrioidalny G1 pelng zgodno$¢ histo-
patologiczng nowotworu z badaniem ostatecznym uzy-
skano u 10 chorych (30,3%). U 23 pacjentek w materiale

CURR GYNECOL ONCOL 2017, 15 (2), p. 105=112

AIM OF THE STUDY

The aim of the study was to compare pre- and postoperative
histopathological findings in women with endometrial can-
cer as well as to evaluate the diagnostic value of dilation and
curettage in patients with postoperatively diagnosed endo-
metrial cancer.

MATERIAL AND METHOD

This was a retrospective study based on the results of
pre- and postoperative histopathological examinations
in patients treated surgically in the Clinical Department
of Gynecologic Oncology in Nicolaus Copernicus Memo-
rial Specialist Hospital in £6dz between 2010 and 2015.
Initially, the comparison was performed in a group of
200 patients with postoperative histopathological findings
of endometrial cancer. However, patients whose histopath-
ological examination after dilation and curettage indicated
endometrioid endometrial cancer but did not assess grad-
ing were excluded from the study to improve the value of
comparison. Final analysis included a group of 115 women
with endometrial cancer. The youngest patient at the time
of surgery was 31 years old and the oldest was 84 years.
The mean age was 62.43 years (median - 62, standard devi-
ation, SD - 10.73). (Fig. 1).

In most cases, curettage procedure and histopathological
evaluation of the obtained tissue material were performed
outside the Clinical Department of Gynecologic Oncol-
ogy in Nicolaus Copernicus Memorial Specialist Hospital
in Lodz.

RESULTS

Endometrioid endometrial cancer was the most common
cancer in the evaluated material obtained by curettage in
the study group. We assessed grading for this type of cancer
(Tab. 1).

Out of 33 patients with preoperative diagnosis of endo-
metrioid endometrial cancer G1, full histopathological
compliance of tumor grading with final examination was
obtained only in 10 patients (30.3%). In 23 cases, postoper-
ative examination revealed G2 endometrioid endometrial
cancer (compliance — 69.7%).

Out of 52 patients with a preoperative diagnosis of G2
endometrioid cancer, full histopathological compliance was
obtained in 38 women (73.1%). G1 endometrioid cancer
was reported in 6 cases (11.5%) and G3 in 5 cases (9.6%).
Furthermore, postoperative evaluation revealed 2 cases
of serous carcinoma (3.8%) and 1 case of carcinosarcoma
(1.9%) in this group of patients.

Out of 8 patients with a preoperative finding of G3 endome-
trioid endometrial cancer, full histopathological compliance
of the results was obtained in 3 women (37.5%). Postopera-
tive material evaluation revealed G2 endometrioid cancer in
4 women (50%) and carcinosarcoma in 1 patient.
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Fig. 1. Age of patients
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Postoperative findings
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Atypia 1 3 0 0 0 0 0 0 0 0 4
End dal G1 10 23 0 0 0 0 0 0 0 0 33
ndometrioidalny
Endometrioid G2 6 38 5 2 0 0 1 0 0 0 52
G3 0 4 3 0 0 0 1 0 0 0 8
Surowiczy
Serous 0 1 0 1 0 0 0 0 0 0 2
Sluzowy
.. Mucosal 0 0 0 0 0 0 0 2 0 0 2
== Miesak
E% Sarcoma 0 0 0 0 0 1 1 0 0 0 2
=
=5 Miesakorak
ﬁ g (arcinosarcoma 0 0 0 0 0 0 5 0 0 0 5
as Anaplastyczny
Anaplasti 0 0 0 0 0 0 0 0 1 0 1
Jasnokomérkowy
Cear cel 0 0 0 0 2 0 1 0 0 0 3
Surowiczy + jasnokomorkowy
Serous + clear cell 0 ! 0 0 0 0 0 0 0 0 !
Endometrioidalny + jasnokomérkowy
Endometrioid + clear cell 0 0 0 ! 0 0 0 0 0 ! 2
Suma
Total 17 70 8 4 2 1 9 2 1 1 15

Tab. 1. Wyniki oceny histopatologicznej
108 Tab. 1. Histopathological findings
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pooperacyjnym stwierdzono obecnos¢ raka endometrio-
idalnego o stopniu zréznicowania G2 (zgodnos¢ — 69,7%).
W grupie 52 chorych z przedoperacyjnym rozpoznaniem:
rak endometrioidalny G2 pelna zgodnos¢ histopatolo-
giczng obu rozpoznan uzyskano u 38 kobiet (73,1%). Obec-
no$¢ raka endometrioidalnego G1 wykazano w 6 przy-
padkach (11,5%), natomiast raka endometrioidalnego
G3 - w 5 przypadkach (9,6%). W grupie wyzej wymienio-
nych pacjentek rozpoznano ponadto w badaniu ostatecz-
nym 2 przypadki raka surowiczego (3,8%) i 1 przypadek
miesakoraka (1,9%).

Sposrod 8 chorych z przedoperacyjnym rozpoznaniem:
rak endometrioidalny G3 pelng zgodnos¢ histopatolo-
giczna rozpoznan uzyskano u 3 kobiet (37,5%). U 4 pacjen-
tek w materiale pooperacyjnym stwierdzono obecnos¢ raka
endometrioidalnego G2 (50%). U 1 chorej w badaniu osta-
tecznym stwierdzono miesakoraka.

Pozostate rodzaje nowotworow ztosliwych
btony sluzowej trzonu macicy

Sposérod 2 pacjentek z przedoperacyjnie rozpoznanym
rakiem surowiczym badanie pooperacyjne bylo zgodne
z przedoperacyjnym u 1 chorej, u kolejnej zas stwierdzono
obecnos¢ raka endometrioidalnego G2 (50%).

U 2 pacjentek z przedoperacyjnie rozpoznanym rakiem §lu-
zowym badania pooperacyjne wykazaly wspolwystepowa-
nie raka endometrioidalnego i §luzowego.

Sposrdéd 2 przypadkéw pacjentek z przedoperacyjnie
stwierdzonym migsakiem wyniki badania histopatologicz-
nego materialu pooperacyjnego wykazaly 1 przypadek mie-
saka oraz 1 przypadek miesakoraka.

W grupie 5 pacjentek z przedoperacyjnym rozpoznaniem
miesakoraka wynik badania pooperacyjnego pokrywat sie
z nim w 100%.

Zgodnos¢ wynikow badania histopatologicznego uzyskano
réwniez w przypadku 1 pacjentki z rozpoznanym zaréwno
przed-, jak i pooperacyjnie rakiem anaplastycznym.
Sposérod 3 pacjentek z przedoperacyjnie rozpoznanym
rakiem jasnokomoérkowym zgodno$¢ histopatologiczna
rozpoznania wstepnego uzyskano u 2 pacjentek, z kolei
u 1 stwierdzono obecnos¢ migsakoraka.

Odnotowano 1 przypadek przedoperacyjnie rozpozna-
nej koincydencji raka surowiczego z rakiem jasnokomor-
kowym, wynik badania pooperacyjnego nie potwierdzit
jednak rozpoznania wstepnego, wykazujac obecnos$¢ raka
endometrioidalnego G2.

Sposrédd 2 pacjentek z przedoperacyjnie rozpoznang koin-
cydencja raka endometrioidalnego z rakiem jasnokomor-
kowym zgodnos¢ histopatologiczng uzyskano u 1 chorej,
u drugiej badanie ostateczne wykazalo obecnos¢ raka suro-
wiczego.

W grupie 4 pacjentek z przedoperacyjnie stwierdzonym
rozrostem endometrium (nieprecyzyjne opisy rodzaju roz-
rostu) ostatecznie stwierdzono 3 przypadki raka endome-
trioidalnego G2 i 1 przypadek raka endometrioidalnego G1.
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Other types of endometrial cancer

Among 2 patients with preoperatively diagnosed serous car-
cinoma, consistency between pre- and postoperative find-
ings was reported in 1 patient, whereas G2 endometrioid
cancer was revealed in the other patient (50%).
Postoperative evaluation revealed the coexistence of endo-
metrioid and mucous cancer in two patients preoperatively
diagnosed with mucosal cancer.

Of the 2 cases of preoperatively diagnosed sarcoma, histo-
pathological examination of postoperative material showed
sarcoma in 1 case and carcinosarcoma in the other.

In a group of 5 patients, the preoperative diagnosis of car-
cinosarcoma matched postoperative examination in 100%.
Fully compliant histopathological results were also obtained
in 1 patient with anaplastic cancer.

In 3 patients with a preoperative diagnosis of clear cell car-
cinoma, compatibility of the initial histological diagnosis
was achieved in 2 patients, whereas 1 patient was postoper-
atively diagnosed with carcinosarcoma.

One patient was preoperatively diagnosed with both serous
carcinoma and clear cell carcinoma; however, postopera-
tive examination did not confirm the initial diagnosis and
revealed G2 endometrioid endometrial cancer.

Of the 2 patients preoperatively diagnosed with endo-
metrial cancer coincident with clear cell carcinoma, his-
topathological compatibility was obtained in 1 patient.
The other patient was ultimately diagnosed with serous
carcinoma.

In a group of 4 patients preoperatively diagnosed with
endometrial hyperplasia (proper description of the type of
hyperplasia is missing), 3 cases of G2 endometrioid can-
cer and 1 case of Glendometrioid cancer were eventually
identified.

In total, final diagnosis matched the initial one in 86.96%
of patients with endometrial cancer diagnosed in postop-
erative material.

DISCUSSION

The compliance of histopathological findings obtained
by curettage with the postoperative material is very
important.

Preoperative histopathological findings are crucial when
planning therapeutic approach. A different extent of sur-
gery is planned for a patient preoperatively diagnosed
with endometrioid endometrial cancer, and a different
one for a patient with type II endometrial cancer (clear
cell, serous). The range of surgical treatment in a patient
with a low-grade tumor differs from the one in a patient
with more malignant cancer (G3)®. In many countries,
patients with endometrial cancer of low malignant poten-
tial receive surgical treatment outside oncology centers.
However, those with high-grade endometrial cancer found
preoperatively are treated in oncology centers specialized
in this type of surgeries.
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Lacznie w analizowanej grupie chorych z rozpoznanym
W preparacie pooperacyjnym nowotworem zlosliwym blony
$§luzowej trzonu macicy rozpoznanie ostateczne pokry-
walo sie z rozpoznaniem wstepnym w 86,96%.

OMOWIENIE

Zgodnos¢ rozpoznania histopatologicznego materialu
pobranego w wyniku lyzeczkowania jamy macicy z mate-
rialem pooperacyjnym jest bardzo wazna.

Wynik badania materialu przedoperacyjnego ma istotne
znaczenie w podejmowaniu decyzji terapeutycznej. Inny
zakres operacji planowany jest u pacjentki, u ktorej rozpo-
znano przedoperacyjnie nowotwor zlosliwy blony sluzowej
trzonu macicy o charakterze endometrioidalnym, a inny
u chorej z rakiem endometrium typu II (jasnokomorkowy,
surowiczy). Zakres leczenia operacyjnego u pacjentki
z nowotworem o niskim stopniu zlosliwosci rézni si¢ od
zakresu operacji u chorej z nowotworem bardziej zlo-
$liwym (G3)®. W wielu krajach pacjentki z nowotworem
trzonu macicy o niskim potencjale ztosliwosci sa opero-
wane poza osrodkami onkologicznymi. Te natomiast, u kto-
rych w badaniu przedoperacyjnym stwierdza si¢ nowotwor
endometrium o wysokim potencjale zlosliwosci, operowane
s3 w osrodkach onkologii wyspecjalizowanych w tego typu
zabiegach.

Zgodnos¢ histopatologiczna wynikéw uzyskana w bada-
nej grupie pacjentek w odniesieniu do rodzaju nowotworu
wyniosta 86,96%, jednak zgodno$¢ stopnia zréznicowa-
nia nowotworu (oceniana w przypadku raka endometrio-
idalnego) wyniosta jedynie 53,9%. Najwicksza zgodnos¢
(73,1%) uzyskano w grupie chorych ze stwierdzonym
przedoperacyjnie $rednim stopniem zrdznicowania komor-
kowego nowotworu. W grupie pacjentek z przedopera-
cyjnie rozpoznanym niskozréznicowanym nowotworem
zgodno$¢ wynikéw wyniosta zaledwie 37,5%, a w przy-
padku nowotwordw wysokozréznicowanych - tylko 30,3%.
Otrzymane rezultaty czgsciowo pokrywaja sie z danymi
z piSmiennictwa'?¥. Zaobserwowano réwniez spotykang
w pi$miennictwie tendencje do zanizania stopnia zto$liwo-
$ci histologicznej nowotworu (grading)'?). Pooperacyjnie
nizszy stopien ztosliwosci stwierdzono w 10,75%, natomiast
wyzszy — az w 30,11% przypadkow. Najczeéciej odnotowy-
wano zmiane stopnia G1 na G2.

Opisywana rozbieznos¢ wynikéw moze by¢ spowodowana
odmiennoscia pracowni histopatologicznych. Jak wspo-
mniano wcze$niej, zdecydowana wigkszos¢ zabiegow abra-
zji byta wykonywana poza Oddziatem Klinicznym Gineko-
logii Onkologicznej WSS im. M. Kopernika w Lodzi, gdzie
przeprowadzono wszystkie zabiegi chirurgiczne. Badania
histopatologiczne zostaly zatem przeprowadzone w wielu
pracowniach histopatologicznych, przez wielu histopato-
logéw. Wplyw takiej rozbieznosci na zgodnos¢ wynikow
histopatologicznych opisywali réwniez Mitchard i Hir-
schowitz!!?. Dane te mogg sugerowac celowos$¢ przepro-
wadzania przedoperacyjnej konsultacji histopatologicznej
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The histopathological compatibility in terms of cancer
type reached 86.96% in the study group. However, the
compatibility of cancer grading (assessed for endometrioid
endometrial cancer) was only 53.9%. The highest compli-
ance (73.1%) was obtained in the group of patients preop-
eratively diagnosed with medium grade cancer. The results
complied only in 37.5% of patients preoperatively diag-
nosed with poorly differentiated cancer, and in 30.3% of
patients with well-differentiated cancers. The results
obtained partly correspond to the literature data*-29,
Also, a tendency of histological undergrading, which is
reported in the literature, was observed?. Postoperative
evaluation revealed lower grade in 10.75%, and a higher
grade in 30.11% of cases. A change from Gl to G2 was the
most common grading shift.

The above-mentioned inconsistency may be due to the
differences between histopathology laboratories. As men-
tioned before, the vast majority of curettage procedures
were performed outside the Clinical Department of Gyne-
cologic Oncology in Nicolaus Copernicus Memorial Spe-
cialist Hospital in £6dzZ, where all final surgical proce-
dures were performed. Histopathological examinations
were conducted in different histopathological laboratories
and by many histopathologists. The influence of such a dis-
crepancy on the consistency of the histopathological find-
ings was also described by Mitchard and Hirschowitz?.
The data may suggest the need for conducting preoper-
ative histopathological consultation of specimens in ter-
tiary gynecologic oncology centers. Consultation should
be absolutely considered in cases where the assessment
lacks tumor grading, which is crucial for planning a ther-
apeutic approach®. Every finding of complex endometrial
hyperplasia, especially atypical one, should be consulted
by a pathologist with extensive experience in gynecologic
oncology®?.

Lack of experience of the surgeon who performs dila-
tion and curettage may also contribute to the discussed
discrepancy. This may be associated with the collec-
tion of material from a small, unrepresentative endome-
trial surface. Cancerous lesions, especially in the initial
stage, may be limited to a small portion of the mucosa.
According to Epstein et al., 58% of polyps, 60% of com-
plex atypical hyperplasias and 11% of endometrial can-
cers are missed during dilation and curettage in women
with postmenopausal bleeding and endometrial width
of more than 5 mm®). An inadequate assessment of the
lesion can also be observed if the depth of mucosal sam-
pling is insufficient.

The material sent for evaluation may be limited only to
the superficial tissue, which is generally a better differenti-
ated part of the tumor, whereas the deeper layers may con-
tain some cells with a higher degree of malignancy - this
would explain the shift in differentiation to a higher one in
the study group?. Scarcity of material after curettage can
also result in a preoperative evaluation of only part of the
cancer. Omitting a more malignant portion of the tumor,
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Analiza wynikéw badan histopatologicznych materiatu przed- i pooperacyjnego w nabonkowych nowotworach ztosliwych bony $luzowej trzonu macicy
Analysis of pre- and postoperative pathological findings in endometrial cancer

preparatow w osrodkach ginekologii onkologiczne;j.
Konsultacje taka bezwzglednie nalezy rozwazy¢ w przy-
padku braku okreslenia stopnia zto$liwos$ci histopatolo-
gicznej nowotwordw, ktory - jak wspomniano — ma istotne
znaczenie w planowaniu procesu leczniczego®. Wszelkie
rozpoznania zlozonego rozrostu endometrium, zwlaszcza
z atypig, powinny by¢ rowniez konsultowane przez patolo-
géw doswiadczonych w onkologii ginekologicznej*.
Przyczyna niskiego stopnia zgodnosci wynikow lyzeczko-
wania macicy moze by¢ rowniez niedostateczne doswiad-
czenie operatora przeprowadzajacego zabieg lyzeczkowania.
Moze si¢ to wigzaé z pobraniem materialu z niewiel-
kiej, niereprezentatywnej powierzchni blony sluzowej
macicy, a zmiany nowotworowe, szczegolnie w poczat-
kowym stadium, moga si¢ ogranicza¢ do niewielkiej cze-
$ci endometrium. Wedlug Epstein i wsp. podczas zabiegow
tyzeczkowania jamy macicy przeprowadzonych u kobiet
z pomenopauzalnymi krwawieniami z drég rodnych oraz
szeroko$cig endometrium >5 mm nie jest rozpoznawane
m.in. 58% polipdw, 60% ztozonych rozrostow blony $luzowej
macicy z atypia i 11% rakéw endometrium®@). Nieadekwatna
oceng zmiany mozna tez zaobserwowac w przypadku pobra-
nia materiatu na niedostatecznej glebokosci.

Material przekazany do badania moze zawiera¢ tylko
powierzchowng, lepiej zréznicowana czes¢ nowotworu,
jego glebsze warstwy moga natomiast zawiera¢ komorki
0 wyzszym stopniu zlosliwosci, co ttumaczyloby czesto
wystepujaca w badanej grupie pacjentek zmiane stopnia
zréznicowania na wyzszy'?. Zbyt skapa ilo§¢ materiatu
pobranego podczas zabiegu diagnostycznego réwniez skut-
kuje przedoperacyjnym zbadaniem tylko jednej z kilku
sktadowych czg$ci nowotworu. Najistotniejsze moze by¢
przeoczenie bardziej zlosliwego fragmentu nowotworu,
wymagajacego odmiennego, bardziej radykalnego podej-
$cia terapeutycznego.

Innym rozwigzaniem tego problemu moze by¢ korzystanie
z alternatywnych, precyzyjniejszych metod diagnostycznych,
takich jak np. histeroskopia®. Umozliwia ona doktadna
wizualizacje jamy macicy, pobranie materialu w sposob
»celowany”, a takze jednoczesne usuwanie zmian za pomoca
odpowiednich narzedzi operacyjnych. Wedlug najnowszych
badan histeroskopia nie zwigksza w istotny sposdb ryzyka
rozsiewu nowotworu do jamy otrzewnowej, nie odnotowano
takze jej wplywu na $miertelnos$¢ pacjentek, ktore przeszly
ten zabieg®). Podczas jej stosowania znaczaco rzadziej spoty-
kano si¢ natomiast ze zmiang stopnia zfo$liwosci nowotworu
stwierdzang w badaniu pooperacyjnym?.

W ostatnim czasie w bazach medycznych mozna znalez¢
coraz wiecej doniesien na temat wysokiej czulosci diagno-
stycznej w ocenie patologii endometrium nowoczesnych
badan obrazowych, takich jak transwaginalna ultrasonogra-
fia 3D czy rezonans magnetyczny®?*). Niewatpliwymi zale-
tami ww. metod s mniejsza inwazyjno$¢ i mniejsze ryzyko
powiklan, nie moga one jednak zastapi¢ klasycznej oceny
patomorfologicznej, poniewaz nie pozwalajg na pobranie
materialu niezbednego do ustalenia rozpoznania.
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which would require a different, more radical therapeutic
approach, seems to be of crucial importance.
Alternative, more precise diagnostic methods, such as
hysteroscopy, could be employed to solve the problem®®.
Hysteroscopy allows for an accurate visualization of the
uterine cavity and thus target-sampling as well as a simul-
taneous removal of some lesions using proper operational
instruments. According to the latest research, hyster-
oscopy does not significantly increase the risk of tumor
spreading into the peritoneal cavity. Also, no effects on the
mortality of patients who underwent this procedure have
been reported®. The procedure is associated with lower
rates of grading discrepancy compared to postoperative
findings“".

Recently, an increasing number of reports on the high
diagnostic sensitivity in the estimation of endometrial
pathology may be found in medical databases for some
modern imaging techniques, such as 3D-transvaginal
ultrasound or magnetic resonance imaging®*”). Although
lower invasiveness and lower risk of complications are
undoubtedly advantages of these techniques, they cannot
replace the classical pathological evaluation as they do not
allow for obtaining tissue samples needed for diagnosis.

CONCLUSIONS

1. Consultation of preoperative specimens with patholo-
gists who have extensive experience in oncology before
making medical decisions seems to be an appropriate
way of reducing the discrepancies of preoperative and
postoperative findings in endometrial cancer.

2. Treatment and postoperative assessment in medical cen-
ters experienced in gynecologic oncology may have an
impact on the choice of adequate treatment for patients
with endometrial cancer.
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WNIOSKI

Konsultacja preparatéw przedoperacyjnych z do$wiad-
czonymi w onkologii patologami przed podjeciem decy-
zji leczniczych wydaje si¢ dobrym sposobem ograni-
czenia rozbiezno$ci wynikéw przed- i pooperacyjnych
w nablonkowych nowotworach zto$liwych blony $luzo-
wej trzonu macicy.

. Leczenie i ocena pooperacyjna w osrodkach dysponuja-

cych doswiadczeniem leczniczym w zakresie onkologii
ginekologicznej moga mie¢ wplyw na dobér adekwatne-
go sposobu terapii chorych z nowotworami btony sluzo-
wej trzonu macicy.
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Facts about ovarian cancer in Maysanian women
Dane dotyczace raka jajnika u kobiet z irackiej prowingji Majsan
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Abstract

Streszczenie

Background: Ovarian cancer is one of the commonest gynecologic malignancy. It is the most common cause of death due
to gynecologic tumors, and accounts for 50% of deaths due to all gynecologic cancer types. Objectives: The aim was to
discuss and assess ovarian cancer in Misan province and to underline its impact for increased awareness and interest in
screening and early diagnosis by the determination of the prevalence rates among Maysanian women. Methods: The study
lasted six months. During this period, we obtained a lot of data from records of the Al-Shifaa Oncology Center in Misan
province, Iraq. Between September 2016 and February 2017, 50 cases of ovarian cancer from 282 gynecologic cancers were
recorded. Complete history was obtained for every case. Results: The study showed that ovarian cancer constituted 17.73% of
all types of cancer. It usually occurred in patients aged 60-70 years (30%). Women lived in urban areas 1.5 times more
frequently than in rural areas. The most common histopathological type of ovarian cancer was ovarian serous carcinoma
(46%). The most common stages were stage III and IV, accounting for 76%. Conclusion: Ovarian cancer is the third most
common gynecologic cancer type. It was more common in women aged 60-70 years. Regarding the family history, the results
were insignificant. The most common histopathological type of ovarian cancer in this study was ovarian serous carcinoma.
The most common stages of the disease were advanced stages III and IV.

Keywords: gynecologic malignancy, ovarian cancer, Misan province, serous carcinoma

Wstep: Rak jajnika jest jednym z najczestszych nowotwordw zlosliwych zenskich narzadéw plciowych oraz gléwna przyczyna
umieralnosci z powodu tych nowotworéw — odpowiada za 50% zgonéw wéréd chorych z nowotworami kobiecego ukladu
plciowego. Cele: Omoéwienie i ocena wystepowania raka jajnika w irackiej prowincji Majsan w celu zwi¢kszenia §wiadomosci
i zainteresowania badaniami przesiewowymi i wczesnym rozpoznaniem choroby poprzez okreslenie czestosci wystepowania
omawianego nowotworu wsrod kobiet zamieszkujacych region Majsan. Metody: Badanie trwalo sze$¢ miesiecy. Uzyskano
liczne dane z Centrum Onkologii Al-Shifaa w prowincji Majsan w Iraku. W okresie od wrzesnia 2016 do lutego 2017 roku
odnotowano 50 przypadkéw raka jajnika wsrod ogélem 282 przypadkéw nowotwordw narzadéw plciowych. Od kazdej
pacjentki zebrano pelny wywiad. Wyniki: Badanie wykazalo, ze rak jajnika stanowit 17,73% nowotworéw. Rozpoznawano
go zwykle u kobiet w wieku 60-70 lat (30%). Pacjentki czesciej (o 1,5 razy) zamieszkiwaly rejony wiejskie. Najczestszym
typem histopatologicznym byt surowiczy rak jajnika (46%). Chorobe zwykle rozpoznawano w stadium III i IV, co stanowilo
76% przypadkow. Wnioski: Rak jajnika to trzeci co do czgstos$ci nowotwor zenskich narzadéw plciowych. Wystepowal
czedciej u kobiet w wieku 60-70 lat. Wyniki dotyczace wywiadu rodzinnego nie byly istotne. Najczestszy typ histopatologiczny
stanowit surowiczy rak jajnika. Chorobe rozpoznawano przewaznie w zaawansowanym stadium - IIT i IV.

Stowa kluczowe: nowotwory zlosliwe zenskich narzagdéw plciowych, rak jajnika, prowincja Majsan, rak surowiczy

© 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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INTRODUCTION

varian cancer is one of the three most common

gynecologic malignancy and is the major cause

of death from gynecologic cancer. It constitutes
about 15-20% of genital malignancies. It is more preva-
lent in the United States and Scandinavian countries but
much less common in Oriental or Latin American and
Asian countries™?. The most common type of ovarian
cancer, with more than 95% of cases, is ovarian epithelial
carcinoma. Less common types include germ cell tumors
and sex cord stromal tumors®. The diagnosis is confirmed
through a biopsy of tissue, usually removed during sur-
gery. If detected and treated in an early stage, it may be
curable. Treatment usually includes some combination of
surgery, chemotherapy, and radiation therapy®. The over-
all five-year survival rate in the United States is 45%®.
Globally, as of 2010, about 160,000 people died of ovar-
ian cancer, up from 113,000 in 1990©. As of 2014, more
than 220,000 diagnoses of epithelial ovarian cancer were
made yearly”. In 2010, in the United States, an estimated
21,880 new cases were diagnosed and 13,850 women died
of ovarian cancer. In the United Kingdom, as of 2014,
approximately 7,000-7,100 yearly diagnoses were made
and 4,200 deaths occurred™®. It is the 5" most common

cancer in United Kingdom women®. Ovarian cancer is
most commonly diagnosed after menopause, between the
age of 60 and 64. Ninety per cent of ovarian cancer cases
are women over the age of 45 and 80% are women over the
age of 50®. Ovarian cancer represents approximately 4% of
cancers diagnosed in women®. It occurs more commonly
in developed countries. Ovarian cancer is the most deadly
gynecologic cancer!”. The overall incidence in Europe
is approximately 5-15 per 100,000 women®. In general,
a family history of ovarian cancer can indicate a predis-
position to developing it. The major genetic risk factor for
ovarian cancer is a mutation in BRCAI or BRCA2 DNA
mismatch repair genes, which is present in 10% of ovar-
ian cancer cases. Generally, 5-10% of ovarian cancer cases
have a genetic cause. A significant family history of endo-
metrial cancer, colon cancer, or other gastrointestinal can-
cers may indicate the presence of a syndrome known as
hereditary non-polyposis colorectal cancer (also known as
Lynch syndrome), which confers a higher risk for devel-
oping a number of cancers, including ovarian cancer®!?.
Ovarian cancers are classified according to the micro-
scopic appearance (histology or histopathology)®?. Their
gross pathology is very similar regardless of histologic
type: tumors have solid and cystic masses”!?. Ovarian
cancer is staged using the FIGO staging system (Tab. 1),

Stage | Description TNM
| Tumor confined to ovaries or fallopian tube(s) T
IA Tumor limited to one ovary (capsule intact) or fallopian tube; no tumor on ovarian or fallopian tube surface; no malignant cells in the ascites T1a
or peritoneal washings
IB Tumor limited to both ovaries (capsules intact) or fallopian tubes; no tumor on ovarian or fallopian tube surface; no malignant cells T1b
in the ascites or peritoneal washings
IC Tumor limited to one or both ovaries or fallopian tubes, with any of the following: Tlc
«1C1: Surgical spill intra-operatively
«1C2: Capsule ruptured before surgery or tumor on ovarian or fallopian tube surface
«13: Malignant cells present in the ascites or peritoneal washings
I Tumor involves one or both ovaries or fallopian tubes with pelvic extension (below pelvic brim) or peritoneal cancer (Tp) 12
IIA Extension and/or implants on the uterus and/or fallopian tubes and/or ovaries T2a
1B Extension to other pelvic intraperitoneal tissues T2b
Il Tumor involves one or both ovaries or fallopian tubes, or primary peritoneal cancer, with cytologically or histologically confirmed spread 3
to the peritoneum outside the pelvis and/or metastasis to the retroperitoneal lymph nodes
IIA | Metastasis to the retroperitoneal lymph nodes with or without microscopic peritoneal involvement beyond the pelvis T1,12,73aN1
IIIAT | Positive retroperitoneal lymph nodes only (cytologically or histologically proven) T3a/T3aN1
IIAT | (i) Metastasis <10 mm in greatest dimension (note this is tumor dimension and not lymph node dimension)
11IA1 (ii) Metastasis >10 mm in greatest dimension
II1A2 | Microscopic extrapelvic (above the pelvic brim) peritoneal involvement with or without positive retroperitoneal lymph nodes T3a/T3aN1
1B Macroscopic peritoneal metastases beyond the pelvic brim <2 cm in greatest dimension, with or without metastasis to the retroperitoneal T3b/T3bN1
lymph nodes
IIC | Macroscopic peritoneal metastases beyond the pelvic brim >2 cm in greatest dimension, with or without metastases to the retroperitoneal nodes* T3¢/T3eN1
v Distant metastasis excluding peritoneal metastases: AnyT,any N, M1
« IVA: Pleural effusion with positive cytology T3¢/T3eN1
« IVB: Metastases to extra-abdominal organs (including inguinal lymph nodes and lymph nodes outside of abdominal cavity)**
*Includes extension of tumor to capsule of liver and spleen without parenchymal involvement of either organ.
** Parenchymal metastases are stage IVB.
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The histologic grade of a tumor measures how abnor-

mal or malignant its cells look under the microscope.

The four grades indicate the likelihood of the cancer to

spread and the higher the grade, the more likely it is for

this to occur.

i. Grade I tumors have well differentiated cells (look
very similar to the normal tissue) and are the ones
with the best prognosis.

ii. Grade II tumors are also called moderately well-dif-
ferentiated and they are made up of cells that resemble
the normal tissue.

.Grade III tumors have the worst prognosis and their
cells are abnormal, referred to as poorly differen-
tiated.

iv. Grade I'V — metastasis in ovarian cancer is very com-
mon in the abdomen, and occurs via exfoliation, where
cancer cells burst through the ovarian capsule and are
able to move freely throughout the peritoneal cavity.
Cancer cells can also travel through the lymphatic sys-
tem and metastasize to lymph nodes connected to the
ovaries via blood vessels!®'%.

Chemotherapy with variable protocols is a general stan-

dard of care for ovarian cancer. Chemotherapy is used

after surgery to treat any residual disease, if appropri-
ate. In some cases, there may be a reason to perform che-
motherapy first, followed by surgery. Chemotherapy is
curative in approximately 20% of cases; it is more often
curative with malignant germ cell tumors than epithe-
lial tumors®®. Chemotherapy in ovarian cancer typically
consists of platins, a group of platinum-based drugs, com-
bined with non-platins. Common therapies can include
paclitaxel, cisplatin, topotecan, doxorubicin, epirubicin,
and gemcitabine. Carboplatin is typically given in com-
bination with either paclitaxel or docetaxel; the typi-
cal combination is carboplatin with paclitaxel®*1013:15,

Specific follow-up depends on the type and stage of ovar-

ian cancer, the treatment, and the presence of any symp-

toms. Usually, a check-up appointment is made every 2 to

3 months initially, followed by twice per year for up to

5 years. For epithelial ovarian cancers, the most common

follow-up test is CA-125 level®. Ovarian cancer usually

has a relatively poor prognosis. However, in some cases,
its recurrences are chronically treatable?”. Outcomes
are worse in the developing world. In 2012, ovar-
ian cancer occurred in 239,000 women and resulted in

152,000 deaths worldwide. This makes it, among women,

the seventh most common cancer and the eighth most

common cause of death from cancer®.

=

ii

MATERIAL AND METHODS
Study design and setting
The cross sectional study was based on records from the

Al-Shifaa Oncology Center in Misan province, Iraq, eval-
uated between September 2016 and February 2017.
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Participants and data collection

One thousand seven hundred and sixty-four cancerous
women, who were treated in the Al-Shifaa Oncology Cen-
ter and Misan Radiotherapy Center, were analyzed. Fifty
cases of ovarian cancer from 282 gynecologic cancers were
referred for chemotherapy and radiotherapy.

Clinical parameters

Clinical and pathological data were collected and ana-
lyzed. Full past history was taken for every case including
age, address, occupation, marital status, pregnancy his-
tory, parity, contraceptive history, family history, histopa-
thology and staging of the disease.

Statistical analysis

The statistical analysis was performed using the Chi-
square test. The lowest level of statistically significant dif-
ferences is equal or below 0.05!7.

RESULTS
The overall prevalence of ovarian cancer

Of 1,064 female cancer patients, only 282 women had gyne-
cologic cancer. Cancer affected five reproductive organs:
cervix, ovary, uterus, vagina, and vulva. The results revealed
that ovarian cancer constituted 17.73% of gynecologic can-
cer types, which is of statistical significance (p < 0.05)
(Tab. 2).

Ovarian cancer in relation
to socio-demographic variables

The study showed that ovarian cancer usually occurred
in patients aged 60-70 years (30%) while the percentage
was zero in extreme age groups, namely 1-10 years and
80-90 years, with statistical significance of p < 0.01. Ovar-
ian cancer patients typically lived in urban areas: 1.5 times
more frequently than in rural areas, with a significant differ-
ence (p < 0.05). Pregnancy and parity in this study showed
relative ratios. As for educational level, 60% had low,

Gynecologic cancer Cases %
Ovarian 50 17.73%
Cervical 83 29.43%
Uterine 134 47.52%
Vaginal n 3.90%
Vulvar 4 1.42%
Total 282 100.00%

Tab. 2. The overall prevalence of ovarian cancer among all
gynecologic cancer types
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26% intermediate and 14% high education. Ovarian can-
cer was more common among married women: 39 (78%),
compared with single women: 11 (22%), which is a signifi-
cant difference (p < 0.01). There was a significant difference
(p < 0.05) between the percentage of ovarian cancer women
who used and did not use contraception. Also, there was
a significant difference in the rate of ovarian cancer between
housewives (86%) and employed women (14%). The family
history is a risk factor in the predisposition to ovarian can-
cer, but in this study, the results were insignificant because
most of the women were uncertain about cancer history in
their families (Tab. 3).

Ovarian cancer in histopathology
The most common histopathological type of ovarian cancer
in this study was ovarian serous carcinoma: 24 (48%), with
presence of other types in different proportions (Tab. 4).

Ovarian cancer and staging

The most common stage of the disease was stage IV, found
in 42% of cases (Tab. 5).

Histopathology pattern Cases %
Serous 24 48%
Mucinous 9 18%
Yolk sac 1 2%
Lipid cell tumor 1 2%
Dysgerminoma 1 2%
Borderline 1 2%
Atypical epithelial 3 6%
Brenner 0 0%
(ysticfollicle 1 2%
(ystic teratoma 1 2%
Undifferentiated 1 2%
Metastasis from colon 5 10%
Metastasis from breast 2 4%
Total 50 100%

Tab. 4. Ovarian cancer percentages and histopathological pat-
tern of cancer

Age (years) Cases %
1-10 0 0%
10-20 2 4%
20-30 3 6%
30-40 9 18%
40-50 1 22%
50-60 8 16%
60-70 15 30%
70-80 2 4%
80-90 0 0%
Total 50 100%
Place of residence Cases %
Rural 19 38%
Urban 31 62%
Total 50 100%
Pregnancy history Cases %
Nulliparous 16 32%
1-5 17 34%
6-10 17 34%
Total 50 100%
Education level Cases %
Illiterate 10 20%
Primary school 20 40%
Secondary school 13 26%
University 6 12%
Postgraduate 1 2%
Total 50 100%
Marital status Cases %
Single N 22%
Married 27 54%
Divorced 3 6%
Widow 9 18%
Total 50 100%
Contraception Cases %
Yes 12 24%
No 38 76%
Total 50 100%
Occupation Cases %
Government employee 7 14%
Housewife 43 86%
Total 50 100%
Family history Cases %
Positive 9 18%
Negative 20 40%
Unknown 21 42%
Total 50 100%

Tab. 3. The percentage of ovarian cancer in relation to socio-de-
mographic variables
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Stage Cases %
I 6 12%
I 6 12%
1l 17 34%
Iv 21 42%
Total 50 100%

Tab. 5. Ovarian cancer percentages and stages
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DISCUSSION

Ovarian cancer is one of the most common gyneco-
logic cancer types and is the third type after uterine and
cervical cancers. It constituted 17.73% of all gyneco-
logic cancer types. These percentages were obtained due
to improved ovarian cancer diagnosis, mainly thanks
to sonography, which is now more widely available
in Misan province. This result is similar to the results
in other studies in Egypt and Jordan®®'). However, it is
lower than the percentage reported in studies done in
Iran®. Other obtained data showed that ovarian cancer
was most common in women between 60 and 70 years
of age, with the percentage of 30%, but it was rare in age
groups 1-10 years and 80-90 years, with the percentage
of 0%; this result is the same in other countries, such as
Egypt, Iran, Canada, Japan, Brazil and the USA®%20:21,
In the year 2007, the Middle East Cancer Consortium
(MECC) evaluated the incidence of ovarian cancer in its
four member countries, namely Egypt, Cyprus, Jordan,
and USA and compared it to the incidence in the USA
based on the SEER data base. This study revealed that
in Cypriots and US SEER data, most patients with ovar-
ian cancer were in the age group from 50 to 69, while in
Egypt and Jordan, most patients were below the age of
50 years®?. Ovarian cancer distribution by age in Saudi
Arabia in 2008 was 32% in patients aged 45-59 years,
31% in patients aged 60-74 years, and 3.7% in patients
aged 0-14 years®?, while in the United Kingdom it was
70.6% in women aged 75-79 years®?.

Regarding the place of residence, the majority of patients
were from urban areas (about 62%) and fewer patients
came from rural areas. In Iran, the rates of female repro-
ductive cancers were significantly higher among residents
of cities than villages®®. Differences in the prevalence of
risk factors, including reproductive behavior, between the
two populations may partly explain this diversity. Regard-
ing parity, 32% of women were nulliparous, 34% had
between 1 and 5 children and 34% had between 6 and
10 children. The percentage of women that were single
was 22%, married 54%, divorced 6% and widows 18%.
Seventy-six per cent of women in this study did not use
contraception and 24% used contraception. The major-
ity of patients were housewives (about 86%) while the
remaining women were employed. There was no signif-
icant difference in the relationship between family his-
tory and ovarian cancer due to the low educational level
of most patients and social phobia. It has been estimated
that ovarian cancer is familial hereditary in about 5-10%
of cases. The most important risk factor of ovarian can-
cer is the presence of this disease in first-degree relatives
(mother, daughter, sister). The risk increases considerably
with significant family history, meaning two first-degree
relatives with ovarian cancer. Familial hereditary ovar-
ian cancer falls into three categories: site-specific famil-
ial ovarian cancer, breast-ovarian cancer syndrome, and
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Lynch syndrome type II. The true familial ovarian cancer
and/or breast cancer develop mainly due to mutation of
BRCA1 which is located on the long arm of chromosome
17q21. The mutation of BRCA2 gene (location on chro-
mosome 13q21) is also responsible for ovarian and breast
cancer syndrome®.

The most common histopathological type was serous type
(48%) followed by mucinous type (about 18%), while the
following types were the least common: yolk sac, dys-
germinoma, lipid cell tumor, borderline, cystic teratoma
and undifferentiated epithelial cell (about 2%). As in the
Middle East consortium study, serous carcinomas pre-
dominated, ranging between 27.2% and 49.9%, followed
by adenocarcinomas in Jordanians (28.7%) and Egyp-
tians (27.2%). The proportion of mucinous carcino-
mas among Egyptians was 16.1% and among Jordanians
11.7%, whereas the percentages were low in Cypriot reg-
istries (ranging from 6 to 8.7%?), Australia (3.4%), and
Japan (5.4%)@. In a Turkish study, 69% of ovarian cancers
were epithelial stromal tumors, 9% were sex-cord stro-
mal tumors, 5% germ cell tumors, and 15% were meta-
static®. In Iran, serous adenocarcinoma (57.6%) was the
most common pathology found in patients with epithelial
ovarian cancer®. In Alexandria, serous carcinoma con-
stituted 58%, and mucinous carcinomal7.2%"®. The inci-
dence of the serous type in all ovarian cancer cases in
our study was higher than that of some studies, whereas
the incidence of the mucinous type was nearly the same,
and this could be explained by the predominance of the
molecular phenotype and genotype that expresses the
serous histology more in our country.

The largest percentage of our patients presented in
a late stage: stage III was noted in 34% and stage IV in
42% of patients. For all patients in this study, the typi-
cal presentation was late; stages III and IV were seen in
76% of the cases. Similar results, with 78% of stage III
or IV cases, have also been reported®?. Another study
found that stages IIT and IV accounted for only 56.2%
of their cases®. In Alexandria, typical presentation was
late; stage III was the initial presentation in 48 patients
(41.3%) and stage IV in 44 patients (37.9%), which adds
up to the total of 79.2% of cases"®. Most of the patients in
Egypt (84.3%) presented with advanced stage IIT and 1V,
whereas only 15.7% of patients presented with stage I and
11?9 While in England, the percentage of stage III was
31.1% and stage IV was 18.1% whereas stage I was noted
in 30.6% and stage II in 5% of cases®?. In Iran, most
patients had a stage I (36.7%) or stage II (35%) disease®®.
This could be explained by low education standards in
Misan, resulting in late presentation after the disease has
advanced and low interest in early detection with regu-
lar screening tests, such as ultrasound examination, as
well as overlooked cancer risk factors, such as obesity,
immobility and poor diet in this province. Ovarian can-
cer metastasizes early in its development, often before it
has been diagnosed. More than 60% of women presented
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with a stage III or stage I'V disease, with cancer already
spreading beyond the ovaries. Complications of ovarian
cancer can include its spread to other organs, progressive
function loss of various organs, ascites, and intestinal
obstructions, which can be fatal. Intestinal obstructions
in multiple sites are the most common proximate cause of
death. Intestinal obstruction in ovarian cancer can either
be a true obstruction, where tumor blocks the intesti-
nal lumen, or a pseudo-obstruction when tumor pre-
vents normal peristalsis. It is disproportionately deadly
because it lacks any clear early detection or screening,
meaning that most cases are not diagnosed until they
have reached advanced stages?.

CONCLUSION

Ovarian cancer represents the third most common gyne-
cologic cancer type. It was more common in women aged
60-70 years. It occurred more frequently in women living
in urban areas than rural areas while housewives devel-
oped it more frequently than employed women. Preg-
nancy and parity in this study showed relative ratios.
A high percentage of cancer was noted among married
women. Ovarian cancer was less common in women who
used contraception compared with those with no his-
tory of contraception. Regarding the family history, the
results were insignificant. The most common histopath-
ological type of ovarian cancer in this study was ovar-
ian serous carcinoma. The most common stages of the
disease were stage III and IV (advanced stages). Tumor
marker tests play important roles in screening and prog-
nosis of cancer.

RECOMMENDATIONS

Increasing awareness of ovarian cancer. Engaging in can-
cer screening tests for pre-detection and early diagnosis.
Organizing workshops and conferences with a multidis-
ciplinary team of surgeons, gynecologists, pathologists,
physicians, oncologists and radiotherapists. Conducting
further studies to investigate other gynecological cancer
types, other than ovarian cancer.

Limitations of the study
In this study, the collected data reflect the percentage in our province and
not in all cities in our country.
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Streszczenie

Abstract

Rak piersi wspolistniejacy z cigza stanowi 10-20% wszystkich nowotwordéw piersi u kobiet ponizej 30. roku zycia. Jego
diagnostyka i leczenie wymagaja uwzglednienia ryzyka poszczegélnych metod postepowania dla zarodka lub ptodu.
Za badania bezwzglednie przeciwwskazane w cigzy uwaza si¢ tomografie komputerowa i pozytonowa tomografi¢ emisyjna.
Standardem leczenia jest zabieg operacyjny: mastektomia radykalna, ktérag mozna przeprowadzi¢ na kazdym etapie ciazy,
lub operacja oszczedzajaca pier$, zalecana wylacznie w III trymestrze. Chemioterapi¢ oparta na doksorubicynie
i antracyklinach uwaza si¢ za wzglednie bezpieczng w II i IIT trymestrze. Przeciwwskazane sg: leczenie hormonalne,
stosowanie trastuzumabu i bifosfoniandw. Szczegélne ograniczenia dotycza stosowania radioterapii. Skutki
wewnatrzmacicznej ekspozycji na promieniowanie zaleza od okresu ciazy, dawki promieniowania oraz mocy dawki.
Narazenie na promieniowanie w okresie preimplantacji moze prowadzi¢ do émierci zarodka lub popromiennej karcynogenezy.
W okresie organogenezy istnieje ryzyko opdznienia wzrostu ptodu oraz powstania malformacji narzagdowych. Ekspozycja
na promieniowanie pomiedzy 8. a 25. tygodniem cigzy wigze si¢ z ryzykiem rozwoju uposledzenia umystowego, mikrocefalii
i karcynogenezy. Powyzej 25. tygodnia cigzy stwarza wylacznie ryzyko karcynogenezy. Oszacowano, ze zastosowanie u kobiet
cigzarnych terapeutycznych dawek radioterapii na obszar klatki piersiowej wiaze sie z niedopuszczalng ekspozycja plodu na
promieniowanie. Jedyna metoda napromieniania dopuszczalng w ciazy, w I 1 II trymestrze, jest Srédoperacyjna radioterapia
wigzka elektronowg na obszar lozy po guzie piersi. Decyzja o podjeciu i kontynuacji leczenia onkologicznego u cigzarnych
kobiet powinna by¢ poprzedzona szczeg6tows analizg potencjalnych korzysci i ryzyka oraz uwzglednia¢ wole pacjentki.

Stowa kluczowe: cigza, radioterapia, rak piersi, promieniowanie, wytyczne

Pregnancy-associated breast cancer accounts for 10-20% of all breast cancers in women under the age of 30 years.
The diagnosis and treatment of this type of cancer require an assessment of the risk of different management methods for
the embryo or fetus. Computed tomography and positron emission tomography are absolutely contraindicated in pregnancy.
Surgical management, i.e. radical mastectomy, which may be performed at any stage of pregnancy, or breast conserving
treatment, which is recommended only in the third trimester, is standard treatment. Doxorubicin/anthracycline-based
chemotherapy is considered relatively safe in the second and the third trimester. Hormonal treatment, trastuzumab and
bisphosphonates are contraindicated. Special restrictions have been introduced for radiation therapy. The consequences of
intrauterine exposure to radiation depend on the stage of pregnancy, radiation dose and dose rate. Preimplantation radiation
can cause death of the embryo or radiation-induced carcinogenesis. There is a risk of delayed fetal growth and organ
malformations in the period of organogenesis. Exposure to radiation between 8 and 25 weeks gestation is associated with the
risk of intellectual disability, microcephaly and carcinogenesis. Exposure after 25 weeks gestation is associated only with the
risk of carcinogenesis. It was estimated that targeting the chest with therapeutic radiation doses during pregnancy causes
unacceptable fetal exposure to radiation. Electron beam intraoperative irradiation of the breast tumor bed is the only
acceptable radiation method in the first and the second trimester. The decision on initiation and continuation of cancer
therapy in a pregnant patient should be based on a detailed analysis of potential benefits and risks as well as patient’s will.

Keywords: pregnancy, radiation therapy, breast cancer, radiation, guidelines

© 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.



mailto:adamczak.m.j%40gmail.com?subject=
mailto:adamczak.m.j%40gmail.com?subject=

Diagnostyka i leczenie raka piersi u kobiet w cigzy
Diagnosis and treatment of breast cancer in pregnancy

WSTEP

ak piersi wystepuje u okoto 1:3000 do 1:10 000 cie-
Riarnych kobiet i jest drugim po raku szyjki macicy
owotworem rozpoznawanym w ciazy'-?). U kobiet
ponizej 30. roku zycia stanowi 10-20% wszystkich nowo-
twordw piersi, natomiast pomiedzy 30. i 50. rokiem zycia
rozpoznawany jest w 0,2-3,3% przypadkow.
Rak piersi wspolistniejacy z ciaza (pregnancy-associated
breast cancer, PABC) definiuje si¢ jako nowotwor roz-
poznany podczas cigzy, do roku od czasu jej ukoncze-
nia lub w okresie laktacji. Niniejsze opracowanie dotyczy
sytuacji zachorowania na raka piersi wymagajacego dia-
gnostyki i leczenia w trakcie trwania cigzy. W okoto 70%
przypadkéw choroba rozpoznawana jest w wyzszych stop-
niach zaawansowania niz u pacjentek nieciezarnych, czesto
w fazie przerzutéw do regionalnych weztéw chtonnych®.
Jedna z przyczyn pdzniejszej diagnozy w poréwnaniu
z pozostala populacja pacjentek moze by¢ bagatelizowa-
nie przez nie objawéw i zaniedbywanie badan diagnostycz-
nych innych niz ukierunkowane na kontrole cigzy. Ponadto
typowy dla cigzy wzrost poziomu estrogenéw, progesteronu
i prolaktyny powoduje zmiany w budowie piersi i stwa-
rza trudnosci diagnostyczne. Wedlug niektorych autorow
PABC czeéciej charakteryzuje bardziej agresywny biolo-
gicznie fenotyp, w tym nizsze zréznicowanie histologiczne
nowotworu, brak ekspresji receptoréw estrogenowych (ER)
i progesteronowych (PR) oraz nadekspresja receptora dla
ludzkiego naskérkowego czynnika wzrostu 2 (HER2)®.
Jednak wskazniki przezy¢ 5-letnich i 10-letnich u kobiet
niebedacych i bedacych w cigzy nie réznig sie istotnie, co
oznacza, ze wspolistnienie raka piersi z cigzg nie pogarsza
rokowania. Cze$ciej natomiast obserwuje sie wystepowa-
nie PABC u nosicielek mutacji w genach BRCA1i BRCA2®.
W jednym z wiekszych opracowan Cardonick i wsp.”
dokonali retrospektywnej analizy epidemiologicznej w gru-
pie 113 kobiet chorych na raka piersi wspdlistniejacego
z cigzg. U 103 pacjentek rozpoznano nowotwor pier-
wotny, a u 8 nawrot choroby. Mediana wieku pacjentek
wynosifa 34,8 roku, natomiast mediana wieku ciazowego
w chwili rozpoznania choroby - 13,2 tygodnia. Na podsta-
wie badania histopatologicznego u 42% pacjentek wyka-
zano w komorkach raka ekspresje ER, u 35% - ekspresje
PR, a u 25% - wysoka ekspresje HER2. Po zakonczeniu
cigzy u 30 kobiet rozpoznano nawrdt choroby, a 21 pacjen-
tek zmarto ($rednio 16,2 i 24,7 miesigca od porodu)®.

DIAGNOSTYKA RAKA PIERSI
U KOBIET CIEZARNYCH

Diagnostyka raka piersi opiera si¢ na takich badaniach,
jak: ultrasonografia, mammografia (efektywna dawka dla
ptodu 0,6 mSv)™® i rezonans magnetyczny (RM) bez kon-
trastu. Wymienione badania uwaza si¢ za dopuszczalne
w cigzy i zgodnie z powszechnie uznanymi amerykanskimi
rekomendacjami Narodowej Rady Ochrony Radiologicznej
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INTRODUCTION

reast carcinoma occurs at a frequency of
B 1/3,000-1/10,000 pregnancies and is the second

leading tumor diagnosed in pregnancy after cer-
vical cancer?. It accounts for 10-20% of all breast can-
cers in women under 30 years old and 0.2-3.3% of cases
among women aged between 30 and 50 years®.
Pregnancy-associated breast cancer (PABC) is defined
as breast cancer diagnosed during pregnancy, in the first
year postpartum or during lactation. The presented paper
relates to breast cancer requiring diagnosis and treat-
ment during pregnancy. In about 70% of cases, the dis-
ease is diagnosed at higher stages compared to non-preg-
nant patients, often at the stage of regional lymph node
metastasis’. Ignoring symptoms and neglecting diagnos-
tic tests other than those related to pregnancy monitor-
ing are one of the reasons for late diagnosis compared to
the remaining patient population. Furthermore, increased
levels of estrogens, progesterone and prolactin, which are
typical of pregnancy, induce structural changes in the
breasts, causing diagnostic difficulties. According to some
authors, PABC is more frequently characterized by a more
biologically aggressive phenotype, including lower histo-
logical differentiation, the absence of estrogen (ER) and
progesterone receptors (PR) as well as overexpression of
human epidermal growth factor receptor 2 (HER2)®.
However, there are no significant differences in 5-year and
10-year survival rates between pregnant and non-pregnant
patients, which means that the coexistence of breast can-
cer and pregnancy does not aggravate the prognosis. PABC
is more often seen in the carriers of BRCAI and BRCA2
mutations®.
Cardonick et al.” performed a retrospective epidemiolog-
ical analysis in a group of 113 patients with pregnancy-
associated breast cancer. Primary tumor was diagnosed in
103 patients, and recurrence was diagnosed in 8 patients.
The median age of the patients was 34.8 years, and the
median gestational age at diagnosis was 13.2 weeks. Based
on histopathology, ER-positive cells were found in 42%,
PR-positive cells — in 35% and high HER2 expression was
observed in 25% of patients. A total of 30 patients were
diagnosed with recurrence and 21 patients died in the
postpartum period (a mean of 16.2 and 24.7 months post-
partum)®.

DIAGNOSIS OF BREAST CANCER
IN PREGNANCY

The diagnosis of breast cancer is based on ultrasonogra-
phy, mammography (effective dose for the fetus 0.6 mSv)®
and non-contrast enhanced magnetic resonance imaging
(MRI). These tests are considered acceptable in pregnancy
and, according to the commonly recognized recommen-
dations of the National Council on Radiation Protec-
tion and Measurements (NCRP), should be performed
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i Pomiaréw (National Council on Radiation Protection and
Measurements, NCRP) nalezy je przeprowadzi¢ bezzwlocz-
nie, gdy w ocenie lekarza decyduje to o zdrowiu pacjentki®.
Za akceptowalne u cigzarnych pacjentek uznano takze
zdjecie radiologiczne klatki piersiowej, jednak przy zasto-
sowaniu dodatkowej ostony na powierzchni¢ podprzepo-
nows, co wiaze sie z ekspozycja ptodu na dawke ponizej
0,02 mSv!'?. NCRP rekomenduje zachowanie miesiecz-
nego limitu dawki promieniowania dla zarodka lub ptodu
na poziomie 0,5 mSv!'"'?, podczas gdy Miedzynarodowa
Komisja Ochrony Radiologicznej (International Commis-
sion on Radiological Protection, ICRP) rekomenduje limit
dawki podanej na powierzchnie¢ jamy brzusznej kobiety
na poziomie 1-2 mSv>!). Polskie zalecenia co do stoso-
wania badan rentgenodiagnostycznych u kobiet ciezar-
nych, zawarte w Rozporzadzeniu Ministra Zdrowia z dnia
18 lutego 2011 roku (Dz.U. 2011 nr 51 poz. 265), uwzgled-
niajg koniecznoé¢ zapewnienia maksymalnej ochrony
zarodka lub ptodu poprzez wybor wlasciwej techniki bada-
nia oraz stosowanie wlasciwych oston osobistych na okolice
brzucha i miednicy. Wskazuja tez na obowiazek uzasadnie-
nia badania w dokumentacji medycznej.

Za bezwzglednie przeciwwskazane w cigzy uwaza sie tomo-
grafie komputerowg (efektywna dawka dla ptodu przy stan-
dardowym obrazowaniu klatki piersiowej wynosi 6 mSv®)
i pozytonowg tomografie emisyjng (PET/CT). W uzasad-
nionych przypadkach, przy braku mozliwosci uzyskania
rozstrzygniec¢ diagnostycznych (potwierdzenia obecno-
$ci przerzutéw do ukladu kostnego) na podstawie innych
badan (zalecane RM), akceptowalna jest scyntygrafia kosci,
pod warunkiem odpowiedniego nawodnienia pacjentki
i zapewnienia wiasciwej diurezy®. Wplyw radionuklidow
na zarodek czy pt6d nie zostal zbadany w takim zakresie jak
konsekwencje ekspozycji na zewnetrzng wigzke fotonow.
Biologiczne efekty oddzialywania radioizotopu moga zale-
ze¢ od licznych czynnikow, w tym od jego postaci chemicz-
nej, typu i energii emitowanego promieniowania oraz stop-
nia przechodzenia przez lozysko. Przenikanie radionuklidu
przez fozysko moze prowadzi¢ do jego wysokiego stezenia
w narzadach ptodu i w konsekwencji do ich uszkodzenia.
Klasycznym przykladem takiego efektu jest wpltyw jodu-131
na tarczyce ptodu. Do 12. tygodnia ciazy nie wychwytuje
ona izotopu, natomiast po tym okresie jego stezenie w tar-
czycy plodu znaczaco przewyzsza stezenie w tarczycy
matki. Od lat 50. do 80. XX wieku udokumentowano liczne
przypadki indukeji niedoczynnosci tarczycy i kretynizmu
po ekspozycji tarczyc plodéw na jod-131%). Z kolei bada-
nie przesiewowe w kierunku raka tarczycy wsrod popula-
cji eksponowanej wewnatrzmacicznie na jod-131 w wyniku
opadu radioaktywnego po katastrofie nuklearnej w Czar-
nobylu wykazalo zwiekszone ryzyko zachorowania na raka
tarczycy®. W przypadku badania *F FDG PET przy wyj-
$ciowej aktywnosci radioizotopu wynoszacej 400 MBq eks-
pozycje macicy szacuje sie na 7 mSv, a zatem istotnie prze-
kracza ona rekomendowany przez NCRP miesieczny limit
dawki promieniowania dla zarodka lub ptodu.
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immediately if, in the doctor’s opinion, this is of deci-
sive importance for patient’s health®. Chest X-ray is also
acceptable in pregnancy provided that additional subdi-
aphragmatic shielding is used, which is associated with
fetal exposure to less than 0.02 mSv!?. The NCRP recom-
mends maintaining a monthly dose limit for an embryo/
fetus of 0.5 mSv""'?, while the International Commis-
sion on Radiological Protection (ICRP) recommends
a monthly dose limit to the surface of the woman’s abdo-
men of 1-2 mSv"*%. Polish recommendations for the
use of diagnostic ionizing radiation in pregnant patients,
which were included in the Regulation of the Minister of
Health of 18 February 2011 (Journal of Laws No. 51, item
265) indicate the need to ensure maximum protection of
the embryo or fetus by choosing a proper testing tech-
nique and using appropriate personal shields on the abdo-
men and the pelvis. Also, justification should be provided
in the medical documentation.

Computed tomography (effective dose for the fetus dur-
ing standard chest imaging is 6 mSv®) and positron emis-
sion tomography (PET/CT) are absolutely contraindi-
cated in pregnancy. In justified cases, when diagnostic
findings (bone metastases) cannot be confirmed with the
use of other tools (recommended MRI), bone scintigra-
phy is acceptable provided that adequate patient hydra-
tion and appropriate diuresis are ensured®. The effects of
radionuclides on the embryo or fetus have not been inves-
tigated to the same extent that the consequences of exter-
nal photon beam exposure. Biological effects of radioiso-
tope may depend on many factors, including its chemical
form, the type and the energy of the emitted radiation as
well as the extent to which it passes through the placenta.
Radionuclide passage through the placenta can lead to its
high levels in fetal organs and, consequently, their damage.
The effects of iodine-131 on fetal thyroid are a classical
example of such an effect. It does not begin to concentrate
iodine until 12 weeks of gestation, but after this period
the levels of this isotope in the fetal thyroid significantly
exceed maternal thyroid levels. Between the 1950s and the
1980s, a number of cases of hypothyroidism and cretinism
induction following fetal thyroid exposure to iodine-131
were reported®. Screening for thyroid cancer in a popu-
lation exposed in utero to iodine-131 as a result of radio-
active fallout following the Chernobyl nuclear disaster
showed an increased risk of thyroid cancer®. In the case
of ®F FDG PET, the estimated uterine exposure at baseline
radioisotope activity of 400 MBq is 7 mSv, which signifi-
cantly exceeds the monthly dose limit for an embryo/fetus
recommended by NCRP.

There are reports on the possible use of lymphoscin-
tigraphy with sentinel lymph node biopsy in pregnant
women"”. In a theoretical model of lymphoscintigraphy
performed under the most unfavorable conditions, the
maximum dose absorbed by the fetus following admin-
istration of 92.5 MBq of *™Tc radionuclide was 4.3 mSv,
which exceeds the monthly fetal dose limit recommended
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Istnieja doniesienia na temat mozliwosci wykonywania
u ciezarnych kobiet limfoscyntygrafii z biopsja wartowni-
czego wezla chtonnego””. W modelu teoretycznym tego
badania w najbardziej niesprzyjajacych warunkach maksy-
malna dawka pochtonieta przez ptéd po podaniu 92,5 MBq
radiokoloidu znakowanego izotopem ***Tc wyniosta
4,3 mSv, co przewyzsza rekomendowany przez NCRP mie-
sieczny limit dawki dla ptodu, niemniej odpowiada pochta-
nianej przez cztowieka rocznej dawce pochodzacej z natu-
ralnego promieniowania tla.

Zgodnie z polskimi rekomendacjami (Dz.U. 2011 nr 51 poz.
265) w przypadku koniecznosci wykonania u kobiety w cigzy
badania diagnostycznego z uzyciem produktéw radiofar-
maceutycznych nalezy ograniczy¢ ich aktywno$¢ do naj-
mniejszej wartosci umozliwiajacej badanie, a w przypadku,
gdy dawka dla zarodka lub ptodu moze przekroczy¢ 5 mSy,
uzasadnienie badania nalezy potwierdzi¢ w dokumentacji
medycznej. Dodatkowo za niedopuszczalne uwaza sie stoso-
wanie u kobiet w cigzy po 8 tygodniach od zaplodnienia jod-
kow znakowanych jodem-131. W przypadku koniecznosci
uzycia produktéw radiofarmaceutycznych u kobiety karmia-
cej nalezy poinformowa¢ pacjentke o koniecznosci przerwa-
nia karmienia piersig lub okresowego zaprzestania karmie-
nia z podaniem dlugosci tego okresu.

LECZENIE - OGOLNE WYTYCZNE

Do podjecia decyzji o sposobie leczenia chorej na raka
piersi niezbedne sg informacje o zwigzanych z chorobg
czynnikach prognostycznych i predykcyjnych, takich jak:
zaawansowanie kliniczne nowotworu, jego profil biolo-
giczny (typ histopatologiczny, stopien zlosliwosci histo-
logicznej, ekspresja ER, PR, HER2, wskaznik proliferacji
Ki67), stan ogolny i choroby wspolistniejace. U pacjentki
cigzarnej nalezy uwzgledni¢ dodatkowe czynniki, takie jak
wiek cigzy (etap rozwoju plodu) i preferencje chorej (zaak-
ceptowanie ryzyka podjecia leczenia dla ptodu).

Spektrum metod leczenia kobiet ciezarnych jest takie samo
jak w pozostalej populacji pacjentek, cho¢ mozliwos¢ sto-
sowania poszczegdlnych rodzajow terapii zalezy od etapu
rozwoju plodu.

Powszechnie akceptowanym sposobem postepowania
w ciazy jest zabieg operacyjny, wskazany u wszystkich
pacjentek z niezaawansowanym, resekcyjnym rakiem piersi.
Mastektomie radykalng mozna przeprowadzi¢ na kaz-
dym etapie ciazy. Operacyjne leczenie oszczedzajace pier$
(breast-conserving treatment, BCT), ktore, zgodnie z przy-
jetymi standardami, w kazdym przypadku wymaga uzupet-
niajacej radioterapii na obszar gruczotu piersiowego, mozna
przeprowadzi¢ wylacznie w ostatnim trymestrze ciazy, co
pozwala bez istotnej zwloki odroczy¢ napromienianie do
czasu po porodzie. W przypadku, gdy niezbedne jest lecze-
nie systemowe, radioterapi¢ wdraza si¢ 3-6 tygodni po jego
zakonczeniu*1?),

Chemioterapie, wskazang u pacjentek z niekorzystnymi czyn-
nikami prognostycznymi, uwaza si¢ za metode wzglednie
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by NCRP, but corresponds to an annual background radi-
ation dose absorbed by a human.

According to Polish recommendations (Journal of Laws of
2011, No. 51, item 265), if diagnostic testing using radio-
pharmaceuticals is necessary in a pregnant woman, their
activity should be reduced to the lowest possible value and,
in the case of a dose for an embryo/fetus that may exceed
5 mSy, the diagnostic request should be justified in medical
documentation. Additionally, the use of I'*!-labeled iodide
in a pregnant woman 8 weeks following conception is con-
sidered unacceptable. If administration of radiopharma-
ceuticals to a breastfeeding woman is necessary, the patient
should be advised to abandon or discontinue breastfeeding
for certain length of time.

TREATMENT - GENERAL GUIDELINES

Information on prognostic and predictive factors, such as
the clinical stage, biological profile (histopathological type,
histological grade, ER, PR and HER2 expression, Ki67 pro-
liferation index), overall patient’s status and comorbidi-
ties, is needed to choose the treatment method for a patient
with breast cancer. Additional factors, such as gestational
age (stage of fetal development) and patient’s preferences
(accepting the treatment-related risk for the fetus), should
be considered in pregnant patients.

Although the choice of treatment methods is the same as
in other patients, the possible use of different therapeutic
modalities depends on the stage of fetal development.
Surgical treatment, which is indicated in all patients with
non-advanced resectable breast cancer, is a commonly
accepted management method used in pregnancy. Radical
mastectomy can be performed at any stage of pregnancy.
Breast-conserving treatment (BCT), which, according to
the accepted standards, always requires adjuvant radiation
therapy of the breast, may be performed only in the last tri-
mester, which allows to safely delay irradiation until after
birth. If systemic treatment is necessary, radiotherapy is
introduced 3-6 weeks after its completion!®1%).
Chemotherapy, which is indicated in patients with unfavor-
able prognostic factors, is considered to be relatively safe in
the second and the third trimester. The degree of teratoge-
nicity of cytostatics depends on the gestation period, dose
and route of administration, treatment duration as well as
the biophysical properties of cytostatics (particle size, lipid
solubility, protein binding), which determine their ability
to cross the placenta. Most toxic drug reactions (sponta-
neous abortion, premature birth, low birth weight, organ
malformations, delayed psychomotor development, car-
cinogenesis) were reported following the use of cytostat-
ics during embryo- and organogenesis. The most terato-
genic agents include antimetabolites and alkylating agents.
No toxic effects have been reported for plant alkaloids, tax-
oids (docetaxel and paclitaxel) and anthracyclines, which
show poor placental penetration (large particles). The esti-
mated risk of developmental defects following the use
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bezpieczng w I11 III trymestrze ciazy. Stopien teratogennego
dzialania lekow cytotoksycznych zalezy od okresu cigzy,
dawki i drogi podania leku, czasu trwania leczenia, a takze
biofizycznych wlasciwosci cytostatykow (wielkosci czaste-
czek, rozpuszczalnodci w lipidach, stopnia wiazania z bial-
kami), ktére wplywajg na ich zdolno$¢ przechodzenia przez
tozysko. Wigkszos¢ toksycznych dziatan polekowych (spon-
taniczne poronienia, porody przedwczesne, niska urodze-
niowa masa ciala, malformacje narzadowe, opdznienie roz-
woju psychomotorycznego, karcynogeneza) opisywano po
stosowaniu cytostatykow w okresie embrio- i organogenezy.
Do lekéw najbardziej teratogennych zalicza si¢ antymeta-
bolity i leki alkilujace. Nie opisano natomiast toksycznego
wplywu na ptéd stabo penetrujacych przez tozysko (duze
czasteczki) alkaloidow roslinnych, taksoidow (docetaksel
i paklitaksel) i antracyklin. Ryzyko wad rozwojowych plodu
po zastosowaniu antracyklin szacuje si¢ na okoto 1,3% i jest
ono poréwnywalne z ryzykiem dla populacji nieleczone;j.
Najwicksze doswiadczenie klinicznie dotyczy stosowania
doksorubicyny, rekomendowanej u kobiet w cigzy. Podczas
chemioterapii przeciwwskazane jest karmienie piersig ze
wzgledu na przenikanie cytostatykéw do mleka matki(®.

W ciazy nie nalezy stosowac trastuzumabu, po ktérym
obserwowano matowodzie i zgony noworodkéw w wyniku
uszkodzenia ptuc i nerek®. Wykluczone jest takze lecze-
nie hormonalne, ktore moze zaburza¢ wlasciwy dla okresu
cigzy profil hormonalny i wywiera¢ teratogenne dzialanie
na ptéd (tamoksyfen). Bisfosfoniany, stosowane u pacjentek
z rozsiewem choroby do ukladu kostnego, sa przeciwwska-
zane w ciazy ze wzgledu na ryzyko hipokalcemii i zahamo-
wania aktywnosci osteoklastow u ptodu.

PROMIENIOWANIE A PLOD

Kardynalne dowody na niekorzystne efekty popromienne
u plodu pochodza z dwdch gtéwnych zrédel: obserwacji
ofiar wybuchéw bomb atomowych w Hiroszimie i Nagasaki
oraz 0sOb narazonych na ekspozycje zwigzang z procedurami
medycznymi, zwlaszcza napromienianie terapeutyczne.

Pierwsze doniesienia o wplywie promieniowania na ptoéd
pochodza z poczatku XX wieku. Opisuja zaburzenia roz-
woju umystowego oraz wady somatyczne u dzieci matek,
ktore przebyly radioterapie miednicy, zanim zdaly sobie
sprawe, ze sg w cigzy. W 1929 roku Goldstein i Murphy
przeanalizowali 38 takich przypadkéw. Wsréd malforma-
cji narzadowych stwierdzili: mikrocefalie, wodoglowie,
zez rozbiezny, Slepote, rozszczep kregostupa, deformacje
stop i konczyn goérnych oraz zaburzenia kostnienia kosci
czaszki. Wnioskowali, Ze opisane efekty byly zwigzane z eks-
pozycja na wysokie dawki promieniowania i nie dotyczyly
przypadkéw napromienienia miednicy w wyniku diagno-
stycznych badan radiologicznych®”. Gléwnymi efektami
wewnatrzmacicznej ekspozycji ptodu na promieniowa-
nie w wyniku wybuchu bomb atomowych w Japonii byly
mikrocefalia i opdznienie rozwoju umystowego. Trzy-
dziescioro z 1600 obserwowanych po katastrofach dzieci
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of anthracyclines is 1.3% and is comparable to the risk in
an untreated population. The greatest clinical experience
is with doxorubicin, which is recommended in pregnancy.
Breastfeeding is contraindicated during chemotherapy due
to the passage of cytostatics into breast milk(®.
Trastuzumab should not be used in pregnancy due to
reported cases of microcephaly and neonatal death as
a result of lung and kidney damage. Hormonal ther-
apy, which may impair the normal hormonal profile in
pregnancy as well as have teratogenic effects on the fetus
(tamoxifen), is also contraindicated. Bisphosphonates,
which are used in patients with bone metastases, are also
contraindicated due to the risk of hypocalcemia and inhib-
ited osteoclast activity in the fetus.

RADIATION AND THE FETUS

There are two main sources of fundamental evidence for
the negative radiation-induced effects in the fetus, i.e.
observational studies in the victims of atomic bombing
in Hiroshima and Nagasaki as well as patients exposed
during medical procedures, therapeutic irradiation in
particular.

First reports on the effects of radiation on the fetus come
from the early 20" century. They describe impaired mental
development and somatic defects in children whose moth-
ers underwent pelvic radiation therapy before realizing they
were pregnant. In 1929, Goldstein and Murphy analyzed
38 such cases. The authors observed the following organ
malformations: microcephaly, hydrocephalus, exotropia,
blindness, spina bifida, foot and upper limb deformities
as well as impaired skull ossification. They concluded that
the described consequences were associated with exposure
to high radiation doses rather than diagnostic irradiation
of the pelvis®. Microcephaly and delayed mental devel-
opment were the main consequences of intrauterine fetal
exposure to radiation after the bombing in Japan. Signif-
icant mental retardation was observed in 30 out of 1,600
children monitored after the disaster, while microcephaly
was reported in 62 children. Small head circumference was
observed only in cases of exposure to radiation before 16
weeks gestation. Mental retardation was mostly seen after
exposure between 8 and 15 weeks gestation, i.e. during cere-
bral cortex formation. It is believed that this results from
impaired proliferation, differentiation and, most of all,
impaired cell migration from the site of their origin to the
site of their specialized functioning. Both microcephaly and
mental retardation show a linear radiation dose dependence
and are considered to be deterministic effects, i.e. depen-
dent on exceeding the threshold radiation dose. The esti-
mated dose is 0.1-0.2 Gy (100-200 mGy), which should be
considered in the case of required radiological imaging in
a pregnant patient® -2,

All previous observations of human fetuses exposed
to radiation as well as valuable experimental studies in
rodents allowed to conclude that the consequences of
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wykazywalo znacznego stopnia upos$ledzenie umystowe,
a u 62 stwierdzono mikrocefali¢. Maly obwéd glowy doty-
czyl wylacznie przypadkow ekspozycji na promieniowanie
przed 16. tygodniem ciazy. Opdznienie umystowe wystepo-
walo najczesciej po ekspozycji pomiedzy 8. a 15. tygodniem
cigzy, w okresie formowania si¢ kory méozgu. Uwaza sie, ze
ma to zwigzek z uposledzong proliferacja, réznicowaniem,
a przede wszystkim zaburzong migracja komoérek z miej-
sca ich powstawania do miejsca pelnienia wyspecjalizo-
wanej funkeji. Zarowno mikrocefalia, jak i upoéledzenie
umystowe wykazuja liniowa zalezno$¢ od dawki promie-
niowania i s3 uwazane za efekty deterministyczne, to jest
zalezne od przekroczenia progowej dawki promieniowania.
Oszacowano jg na 0,1-0,2 Gy (100-200 mGy), co nalezy
uwzgledni¢ w razie koniecznosci wykonania radiologicz-
nych badan obrazowych u ciezarnych kobiet?!-2.
Wiszystkie dotychczasowe obserwacje eksponowanych na
promieniowanie ptodéw ludzkich, a takze niezwykle war-
to$ciowe badania eksperymentalne na gryzoniach pozwo-
lity wnioskowag, ze skutki wewnatrzmacicznej ekspozycji
zaleza w najwiekszym stopniu od okresu cigzy, dawki pro-
mienjowania, a takze mocy dawki.

Narazenie na promieniowanie w okresie preimplantacji
(0.-9. dzien po zaptodnieniu) moze doprowadzi¢ do $mierci
zarodka, a takze stwarza ryzyko popromiennej karcyno-
genezy. W okresie organogenezy (od 10. dnia do 8. tygodnia
cigzy) istnieje ryzyko opdznienia wzrostu plodu, a takze
powstania malformacji narzgdowych, wsréd ktorych stwier-
dzano gléwnie zaburzenia w ukladzie nerwowym, moczo-
wym i kostnym. Po ekspozycji na dawke 0,18 Gy (180 mGy)
ryzyko malformacji w uktadzie nerwowym (gléwnie mikro-
cefalii) oszacowano na 20%, a po 2,0 Gy (standardowa dawka
frakcyjna/dobowa w radioterapii nowotwordw zlosliwych) -
na 100%®Y. Pomiedzy 8. a 25. tygodniem ciazy narazenie
na promieniowanie stwarza ryzyko uposledzenia umysto-
wego, mikrocefalii i karcynogenezy. Powyzej 25. tygodnia
cigzy istnieje wylacznie ryzyko karcynogenezy, jednak niz-
sze w poréwnaniu z ryzykiem oszacowanym dla pierwszego
trymestru cigzy. Indukowana promieniowaniem karcyno-
geneza uwazana jest za efekt stochastyczny, to znaczy nie-
zalezny od dawki progowej. Doll i Wakeford podsumowali
opublikowane obserwacje dotyczace popromiennej karcy-
nogenezy u plodu, wskazujac, ze wigkszoé¢ danych doty-
czy ekspozycji na dawki powyzej 10 mGy podane w III try-
mestrze cigzy, co zwieksza ryzyko karcynogenezy o 40%
w poréwnaniu z ryzykiem dla ogdlnej populacji®.
Wedlug niektoérych autoréw ekspozycja plodu na dawki
efektywne powyzej 0,1-0,2 Sv moze stanowi¢ podstawe do
terminacji cigzy. Z kolei American Academy of Pediatrics
i American College of Radiology nie uwazaja terminacji
ciazy za zasadna w przypadku, gdy pléd byl narazony na
dawki promieniowania mniejsze niz 50 mGy®*?.
Zgodnie z polskimi rekomendacjami (Dz.U. 2011 nr 51
poz. 265) zastosowanie radioterapii u kobiet w ciazy
wymaga spelnienia nastgpujacych warunkow: lokaliza-
cji guza w stosunku do zarodka lub ptodu, zastosowania
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intrauterine exposure mostly depend on the stage of preg-
nancy, radiation dose and dose rate.

Preimplantation radiation (day 0 to 9 after conception) can
cause death of the embryo as well as involves the risk of
radiation-induced carcinogenesis. During organogenesis
(between day 10 and week 8 gestation), there is a risk of
delayed fetal growth as well as organ malformations, which
mainly include nervous, urinary and skeletal system abnor-
malities. The estimated risk of nervous system malforma-
tions (mainly microcephaly) after exposure to a dose of
0.18 Gy (180 mGy) is 20%, while the same risk after expo-
sure to 2.0 Gy (standard fraction/daily dose in radiation
therapy for malignancies) is 100%?*. Exposure to radia-
tion between 8 and 25 weeks gestation involves the risk of
mental retardation, microcephaly and carcinogenesis. After
25 weeks of gestation, there is only a risk of carcinogenesis,
which is lower than the risk estimated for the first trimester.
Radiation-induced carcinogenesis is considered to be a sto-
chastic effect, i.e. independent of the threshold dose. Doll
and Wakeford summarized published observations on
radiation-induced fetal carcinogenesis, indicating that
most data were related to exposure to doses above 10 mGy
administered in the third trimester, which increased the
risk of carcinogenesis by 40% compared to the risk in the
general population®.

According to some authors, fetal exposure to effective doses
higher than 0.1-0.2 Sv may be the basis for pregnancy ter-
mination. On the other hand, the American Academy of
Pediatrics and the American College of Radiology do not
consider pregnancy termination as justified if the fetus was
exposed to radiation doses lower than 50 mGy®*.
According to Polish recommendations (Journal of Laws
of 2011, No. 51, item 265), the use of radiation therapy
in pregnant women requires: determining the location of
the tumor in relation to the embryo or the fetus, the use of
shields protecting the embryo or the fetus, calculation of the
dose for the embryo or the fetus as well as determining the
likelihood of damage to the embryo or the fetus. If the risk
of severe damage to the embryo or the fetus is very high,
the pregnant patient should be notified of this in writing.

EXTERNAL BEAM RADIOTHERAPY (EBRT)
FOR BREAST CANCER

Radiation therapy of the breast or the chest wall in the
first and the second trimester involves fetal exposure to
0.1-0.3% of the total radiation dose (about 50 Gy), i.e.
0.05-0.15 Gy (50-150 mGy). At the end of pregnancy,
when the fetus is located closer to the irradiated field,
it may absorb more than 4% (2.0 Gy) of the total dose.
Van der Giessen presented a study on fetal exposure to
radiation doses depending on the week of pregnancy.
For X-ray at beam energies of 6-25 MV, the maximum
dose for the fetus was 0.03 Gy (30 mGy) at 8 weeks ges-
tation, 0.2 Gy (200 mGy) at 24 weeks gestation and up to
1.43 Gy (1,430 mGy) at 36 weeks gestation®-3%.
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oston chronigcych zarodek lub ptéd, obliczenia dawki dla
zarodka lub plodu, a takze ustalenia prawdopodobienstwa
jego uszkodzenia. Jezeli istnieje wysokie prawdopodobien-
stwo powstania ciezkiego uszkodzenia zarodka lub plodu,
kobiete w cigzy nalezy o tym poinformowac¢ na pi$mie.

RADIOTERAPIA RAKA PIERSI
ZEWNETRZNA WIAZKA FOTONOW
(EXTERNAL BEAM RADIOTHERAPY, EBRT)

W Iill trymestrze cigzy radioterapia na obszar gruczotu
piersiowego lub Sciany klatki piersiowej wiaze si¢ z ekspo-
zycja plodu na 0,1-0,3% calkowitej dawki (okoto 50 Gy)
zastosowanego promieniowania, czyli 0,05-0,15 Gy
(50-150 mGy). Pod koniec ciazy, gdy ptdéd potozony jest
blizej pola napromienianego, moze on otrzymac ponad
4% (2,0 Gy) calkowitej dawki promieniowania. Van der
Giessen przedstawil opracowanie dotyczace narazenia
plodu na dawke promieniowania w zaleznosci od tygodnia
cigzy. Dla promieniowania X o energii 6-25 MV maksy-
malna dawka na ptéd wynosita 0,03 Gy (30 mGy) w 8. tygo-
dniu ciazy, 0,2 Gy (200 mGy) w 24. tygodniu ciazy i do
1,43 Gy (1430 mGy) w 36. tygodniu cigzy?*-°.
Dotychczas opublikowano kilka badan szacujacych dawke
dla ptodu w przypadku zastosowania lokalnej radioterapii
z powodu raka piersi. Mazonakis i wsp.®) zmierzyli dawke
promieniowania X o energii 6 MV w antropomorficznym
fantomie symulujacym kobiete ciezarng w I, IT i IIT tryme-
strze cigzy. Gruczol piersiowy napromieniono standardowa
dawka 50 Gy. Dawka dla ptodu w I trymestrze cigzy wyno-
sifa 0d 0,021 Gy (21 mGy) do 0,076 Gy (76 mGy) w zalez-
nosci od wielko$ci napromienianego pola oraz jego odlegto-
$ci od plodu. W II trymestrze dawka wynosita od 0,022 Gy
(22 mGy) do 0,025 Gy (25 mGy), a w III - od 0,022 Gy
(22 mGy) do 0,059 Gy (59 mGy).

Ngu i wsp.®? obliczyli, ze w zaawansowanej ciazy, gdy dno
macicy znajduje sie blisko granicy napromienianego pola,
dawka promieniowania dla ptodu wynosi 210 mGy i ulega
redukcji do 140-180 mGy przy zastosowaniu oston, jesli
catkowita dawka promieniowania na obszar gruczotu pier-
siowego wynosi 50 Gy. Opublikowane obserwacje wskazuja,
ze zastosowanie u kobiet ciezarnych terapeutycznych dawek
radioterapii na obszar klatki piersiowej wigze sie z niedo-
puszczalng ekspozycja ptodu na promieniowanie, co moze
prowadzi¢ do jego uszkodzenia na kazdym etapie rozwoju.
Opisano w takich sytuacjach wystepowanie wad wrodzo-
nych, opoznione wzrastanie wewnatrzmaciczne pltodu,
wzrost ryzyka zachorowania na nowotwory wieku dziecie-
cego i wzrost ryzyka poronienia®®.

ELIOT (ELECTRON BEAM INTRAOPERATIVE
RADIOTHERAPY)

Alternatywa dla napromieniania calej piersi zewnetrzng
wiazka promieniowania X jest §rodoperacyjna radiote-
rapia wiazka elektronéw (electron beam intraoperative
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Several studies to estimate the dose for the fetus during
local radiation therapy in breast cancer have been published
so far. Mazonakis et al.®" measured 6 MV X-ray dose in an
anthropomorphic phantom simulating a pregnant patient
in the first, second and third trimester. The breast was irra-
diated with a standard dose of 50 Gy. The dose for the fetus
in the first trimester ranged from 0.021 Gy (21 mGy) to
0.076 Gy (76 mGy), depending on the size of the irradi-
ated field and its distance from the fetus. The dose ranged
between 0.022 Gy (22 mGy) and 0.025 Gy (25 mGy) in
the second trimester, and between 0.022 Gy (22 mGy) and
0.059 Gy (59 mGy) in the third trimester.

Ngu et al.®” calculated that in advanced pregnancy, when
the uterine fundus is located close to the border of the irra-
diated field, the dose for the fetus is 210 mGy and can be
reduced to 140-180 mGy with the use of shielding if the
total breast dose is 50 Gy. The published observations indi-
cate that therapeutic radiation doses targeting the chest in
pregnant patients cause unacceptable fetal exposure to radi-
ation, which may lead to fetal damage at any developmental
stage. Congenital defects, delayed intrauterine growth of the
fetus, a risk of childhood cancer and spontaneous abortion
have been reported in such situations®.

ELECTRON BEAM INTRAOPERATIVE
RADIOTHERAPY (ELIOT)

Electron beam intraoperative radiotherapy (ELIOT)
is an alternative to whole breast external beam irradi-
ation. During breast-conserving surgery, a mobile lin-
ear accelerator delivers a single dose of 20-21 Gy elec-
tron radiation into the tumor bed. This method reduces
radiation exposure to critical organs and the total dura-
tion of adjuvant radiation therapy, with only one frac-
tion of radiation applied to the tumor bed®?->. ELIOT
may be an integral component of BCT in the first and the
second trimester. In the third trimester, when the fetus
is located closer to the breasts, the method is consid-
ered less safe®®. Galimberti et al.®*® measured dispersed
radiation doses in the uterine region in non-pregnant
patients to estimate the possible use of ELIOT in preg-
nant patients. In vivo measurements were performed in
15 premenopausal women who received ELIOT during
BCT at a dose of 12 Gy in a single fraction. Thermolu-
minescent detectors were placed on the skin in the sub-
diaphragmatic and the suprapubic region as well as in
the uterus. For 5-9 MeV electrons, mean subdiaphrag-
matic doses were 3.7 mGy (1-8.5 mGy), mean pubic doses
were 0.9 mGy (0.3-2 mGy), and mean uterine doses were
1.7 mGy (0.6-3.2 mGy)®©®. It may be concluded based on
the described experiments that ELIOT is safe for the fetus
in the first and the second trimester. It is suggested to
reduce the electron radiation dose to 12 Gy in the second
trimester. It is also recommended that the time interval
from the birth of child to adjuvant whole breast exter-
nal beam radiotherapy is not longer than 16 weeks®".
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radiotherapy, ELIOT). Podczas oszczedzajacego zabiegu
operacyjnego mobilny przyspieszacz liniowy dostarcza poje-
dynczg dawke promieniowania elektronowego w wysokosci
20-21 Gy na obszar lozy po wycigtym guzie piersi. Metoda
ogranicza dawke promieniowania na narzady krytyczne
i pozwala skroci¢ calkowity czas uzupelniajacej radioterapii,
ograniczajac do jednej liczbe frakeji promieniowania stoso-
wang na obszar lozy po guzie®?~. Podczas I i II trymestru
cigzy ELIOT moze by¢ integralng czescia BCT. W III try-
mestrze, gdy ptod zlokalizowany jest blizej piersi, metoda
uwazana jest za mniej bezpieczng®®. Galimberti i wsp.©®)
dokonali pomiaréw rozproszonej dawki promieniowania
w obszarze macicy u kobiet niebedacych w ciazy, by osza-
cowaé mozliwos¢ zastosowania ELIOT u ciezarnych kobiet.
Pomiaréw in vivo dokonano u 15 kobiet w wieku przed-
menopauzalnym, ktore w trakcie BCT otrzymaly ELIOT
w dawce 21 Gy w jednej frakcji. W badaniu wykorzystano
termoluminescencyjne detektory umieszczone na skorze
w okolicy podprzeponowej i nadlonowej oraz w macicy.
Dla elektronéw 5-9 MeV dawki w okolicy podprzeponowej
wynosily $rednio 3,7 mGy (1-8,5 mGy), w okolicy spoje-
nia fonowego - $rednio 0,9 mGy (0,3-2 mGy), a w macicy -
1,7 mGy (0,6-3,2 mGy)©®®. Na podstawie opisanych
doswiadczen mozna wnioskowaé, ze ELIOT jest metoda
bezpieczng dla plodu w I i IT trymestrze cigzy. W II tryme-
strze cigzy sugeruje si¢ obnizenie dawki promieniowania
elektronowego do 12 Gy. Zaleca sig, by czas od urodzenia
dziecka do teleradioterapii uzupelniajacej na obszar catego
gruczotu piersiowego nie przekraczal 16 tygodni®”*®.

PODSUMOWANIE

Za optymalng metode leczenia ciezarnych kobiet chorych
na raka piersi uwaza si¢ mastektomie, ktorej przeprowadze-
nie mozliwe jest nawet we wczesnym okresie cigzy. Rady-
kalny zabieg operacyjny czesto eliminuje koniecznos¢ zasto-
sowania pooperacyjnej radioterapii wigzka zewnetrzna.
Jest ona bezwzglednie przeciwwskazana przez caly okres
cigzy. Ogranicza to stosowanie oszczedzajacego leczenia
operacyjnego, zawsze uzupelnianego napromienianiem
gruczotu piersiowego, do III trymestru ciazy. Jedyng bez-
pieczng metode radioterapii, akceptowang w I i II tryme-
strze cigzy i stosowang w przebiegu BCT, stanowi $rédope-
racyjna radioterapia wigzka elektronowa — ELIOT. Leczenie
systemowe jest ograniczone do stosowania cytostatykow,
ktore nie penetrujg przez fozysko i s3 wzglednie bezpieczne
w II oraz III trymestrze cigzy.

Decyzja o podjeciu i kontynuacji leczenia onkologicznego
w przypadku cigzy powinna by¢ poprzedzona szczegdtows
analiza potencjalnych korzysci i ryzyka, z poszanowaniem
woli pacjentki. Nie ma danych naukowych, ktore wskazywa-
tyby, Ze przerwanie cigzy zmienia zachowanie biologiczne
guza lub rokowanie pacjentki. Jezeli kobieta decyduje si¢
poddac aktywnemu leczeniu i utrzymaniu cigzy, konieczne
jest przeprowadzenie interdyscyplinarnej konsultacji w celu
optymalizacji kompleksowej opieki nad matka i dzieckiem.
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SUMMARY

Mastectomy, which may be performed even at early preg-
nancy stages, is considered an optimal treatment method
in pregnant patients with breast cancer. Radical treatment
often eliminates the need to use postoperative external
beam radiotherapy, which is absolutely contraindicated
throughout pregnancy. Therefore, the use of BCT, which
is always followed by breast irradiation, is limited to the
third trimester. ELIOT is the only safe radiotherapeutic
method, which is accepted in the first and the second tri-
mester and combined with BCT. Systemic treatment is
limited to the use of cytostatics, which do not penetrate
through the placenta and are relatively safe in the second
and the third trimester.

The decision on initiation and continuation of anticancer
therapy in a pregnant patient should be based on a detailed
analysis of potential benefits and risks as well as respect
the will of the patient. There is no scientific evidence to
suggest that pregnancy termination can change the bio-
logical behavior of the tumor or the patient’s prognosis.
If the patient decides for active treatment while maintain-
ing pregnancy, an interdisciplinary consultation is neces-
sary to ensure optimal comprehensive care for the mother
and the child.
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Streszczenie Nawr6t choroby moze mie¢ charakter wznowy miejscowej w obszarze usunigtego guza (albo w samej macicy po radioterapii)
badz w najblizszym sasiedztwie przez ciaglos¢ szerzenia sie procesu nowotworowego lub tez przerzutu. U okolo 30% pacjentek
nawrot jest bezobjawowy i rozpoznaje si¢ go podczas rutynowych badan kontrolnych, u okoto 35-40% pierwszym objawem
jest krwawienie z pochwy, a u 16% — dolegliwo$ci bolowe w obszarze miednicy. Nalezy pamieta¢, ze pierwszym objawem
nawrotu miejscowego moga by¢ zaburzenia mikcji. Do niedawna pacjentéw z nawrotem w miejscu po uprzednim leczeniu
promieniami nie kwalifikowano do powtérnej radioterapii, gtdwnie ze wzgledu na narzady krytyczne, a dokladniej — dawki,
jakie zostaty tam zdeponowane podczas pierwotnego leczenia. Obecnie dynamiczny rozwéj nowych technik planowania
irealizacji leczenia z wykorzystaniem zewnetrznej wigzki promieniowania pozwala w wybranych przypadkach na rozwazenie
powtornej radioterapii danego obszaru. Jednak planowanie i realizacja takiego leczenia s3 trudne i zmudne, wymagaja
zastosowania wysokospecjalistycznych technik radioterapii oraz indywidualnego podejécia. W artykule przedstawiono opis
przypadku pacjentki z nawrotem choroby w kikucie pochwy po kompleksowym leczeniu i oméwiono elementy, ktére nalezy
uwzgledni¢ w trakcie planowania i realizacji powtérnej radioterapii.

Slowa kluczowe: nawr6t, powtdrna radioterapia, planowanie, pochwa

Abstra ct A recurrent disease may assume the form of a local relapse within the area of the removed tumor (or in the uterus after
radiotherapy) or in the neighborhood through extension of the neoplastic process or metastasis. Recurrences are
asymptomatic in approximately 30% of patients and diagnosed during a routine check-up. In 35-40% of patients, vaginal
bleeding is the first symptom, whereas 16% of women complain about pelvic pain. It must be remembered that urinary
disorders may also be the first manifestation of a local recurrence. Until recently, patients with recurrences in a previously
irradiated site were not candidates for a repeated radiotherapy mainly because of organs at risk, and more precisely - because
of the dose deposited in these organs during the primary treatment. Currently, the dynamic development of new planning
and treatment techniques using external-beam radiation makes it possible to consider re-irradiation in selected cases.
However, planning and conducting such a treatment is difficult and time-consuming. It requires highly specialized
radiotherapy techniques and an individual approach. This article presents a patient with a disease recurrence in the vaginal
stump after comprehensive treatment and discusses elements that need to be taken into consideration for repeated
radiotherapy to be planned and conducted.

Keywords: recurrence, repeated radiotherapy, planning, vagina
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WSTEP

awrdt choroby moze mie¢ charakter wznowy miej-
| \ ‘ scowej w obszarze usunietego guza (albo w samej
macicy po radioterapii) badz w najblizszym
sasiedztwie przez cigglos¢ szerzenia si¢ procesu nowotworo-
wego lub tez przerzutu”. Po leczeniu wylacznie chirurgicz-
nym wznowy miejscowe najczesciej wystepuja w pochwie,
gtownie w jej szczycie oraz 1/3 dolnej przedniej $ciany
ujécia zewnetrznego cewki moczowej. Rozpoznanie moze
by¢ trudne w przypadku podsluzéwkowego nacieku i musi
zostac potwierdzone badaniem histopatologicznym, w roz-
nicowaniu nalezy zawsze uwzgledni¢ pierwotny nowotwor
pochwy. U okolo 30% pacjentek nawrét jest bezobjawowy
i rozpoznaje si¢ go podczas rutynowych badan kontrol-
nych, u okoto 35-40% pierwszym objawem jest krwawienie
z pochwy, a u 16% - dolegliwosci bolowe w obszarze mied-
nicy; moga tez wystepowac zaburzenia mikgji®.
Szczegélnym problemem w leczeniu chorych z nowo-
tworami narzadu rodnego s3 wznowy w kikucie pochwy.
Ocenia sig, ze u pacjentek leczonych wyltacznie chirur-
gicznie ryzyko ich wystapienia moze siega¢ 15%, dlatego
w zaleznosci od stopnia zaawansowania u wigkszosci cho-
rych stosuje si¢ leczenie adiuwantowe®. Pooperacyjna
radioterapia redukuje ryzyko wznéw miejscowych z okoto
14-15% do 4%, ale go nie likwiduje. Pézne powiklania
wystepuja u 22% pacjentek pooperacyjnie napromienia-
nych - w poréwnaniu z 6% powiklan u tylko operowanych,
z czego okoto 70% powiklan ma niewielki stopien nasilenia,
G1W. Cze$¢ autoréw podkredla, ze w osrodkach niestosujg-
cych pelnej, chirurgicznej oceny stopnia zaawansowania —
mimo pooperacyjnej radioterapii, nawet obiema metodami
(teleterapia oraz brachyterapia) — stwierdza si¢ od 5% do
7% wznéw lokoregionalnych®.

OPIS PRZYPADKU

Szescdziesieciojednoletnia pacjentka trafita do Centrum
Onkologii w Bydgoszczy z podejrzeniem nawrotu choroby.
W 2011 roku operowana z powodu raka trzonu macicy
w stopniu T2NOMO wedlug klasyfikacji TNM, w bada-
niu histopatologicznym stwierdzono adenocarcinoma G1.
Ze wzgledu na stopien zaawansowania chora zostala
zakwalifikowana do uzupelniajacej teleterapii i brachyte-
rapii dojamowej, w styczniu 2012 roku otrzymata 15 Gy
w 2 frakcjach. W kwietniu 2012 roku rozpoczeta radiote-
rapie uzupelniajaca na loze po narzadzie i regionalne wezly
chonne w dawce catkowitej 45 Gy w 25 frakcjach.

Na poczatku 2016 roku u pacjentki pojawily sie dolegli-
wosci w postaci uczucia przeszkody w pochwie (w okolicy
okotocewkowej) i okresowego wystepowania krwawienia.
Ze wzgledu na podejrzenie wznowy okolicy przedsionka
pochwy wykonano badania diagnostyczne. Na podsta-
wie pobranych wycinkéw zmiany w badaniu histopa-
tologicznym potwierdzono nawrdt choroby: adenocar-
cinoma endometrioides. W rezonansie magnetycznym
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INTRODUCTION

recurrent disease may assume the form of a local
Arelapse within the area of the removed tumor (or in

the uterus after radiotherapy) or in the neighbor-
hood through extension of the neoplastic process or metas-
tasis). After surgery alone, local recurrences are typically
located in the vagina, mainly in the cuff and 1/3 of the infe-
rior anterior wall of the external urethral opening. In the
case of submucosal infiltration, the diagnosis can be diffi-
cult and must be confirmed in histopathology. Differential
diagnosis should include primary vaginal cancer. Recur-
rences are asymptomatic in approximately 30% of patients
and diagnosed during a routine check-up. In 35-40% of
patients, vaginal bleeding is the first symptom, whereas
16% of women complain about pelvic pain; micturition dis-
orders can also develop®.
Recurrences of gynecologic cancers in the vaginal stump
are a particular problem. It is estimated that in patients
treated with surgery alone, the risk of such a recurrence
may reach 15%. That is why, depending on the stage,
most patients also receive adjuvant treatment®. Postop-
erative radiotherapy reduces the risk of local recurrences
from approximately 14-15% to 4%, but does not elimi-
nate it completely. Late complications are observed in 22%
of women treated with adjuvant radiotherapy compared
with 6% of patients treated with surgery alone, 70% of
which are minor reactions (G1)®. Some authors empha-
size that in centers where complete surgical staging is not
conducted, locoregional recurrences are observed in 5-7%
of cases despite postoperative radiotherapy, even with both
methods (tele- and brachytherapy)®.

CASE PRESENTATION

A 61-year-old patient was admitted to the Bydgoszcz Can-
cer Center with a suspicion of cancer recurrence. She was
operated for T2NOMO endometrial cancer in 2011. His-
topathology revealed G1 adenocarcinoma. Due to the
stage of the disease, the patient was found eligible for
adjuvant external beam radiotherapy and intracavitary
brachytherapy. In January 2012, she received 2 fractions to
a dose of 15 Gy. In April 2012, she began adjuvant radio-
therapy in 25 fractions to the total dose of 45 Gy to the uter-
ine bed and regional lymph nodes.

In the beginning of 2016, the patient developed symptoms
in the form of a feeling of vaginal resistance (at the peri-
urethral region) and periodic bleeding. Since a relapse in
the vaginal opening was suspected, diagnostic tests were
ordered. A histopathological examination of the col-
lected samples confirmed the recurrence: adenocarcinoma
endometrioides. Magnetic resonance imaging of the pel-
vis showed: in the vaginal vestibule between the vaginal
and urethral openings, a polycyclic 40 x 30 mm region,
enhancing upon contrast agent administration with fea-
tures of diffusion restriction. It was suggestive of a tumor.
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miednicy wykazano: w przedsionku pochwy, miedzy
pochwa a ujsciem cewki moczowej policykliczny obszar
wielkosci okoto 40 x 30 mm, ulegajacy wzmocnieniu po
podaniu kontrastu, z cechami ograniczenia dyfuzji, suge-
rujacy obecno$¢ guza. Powiekszonych wezléw chlonnych
w zakresie miednicy i przestrzeni okoloaortalnej nie zna-
leziono.

Komisja interdyscyplinarna zakwalifikowata chora do lecze-
nia operacyjnego. Po odkazeniu sromu i pochwy uwidocz-
niono we wziernikach i uchwycono w kulociag zmiane
o charakterze wznowy, zlokalizowang na przedniej $cia-
nie pochwy w okolicy podcewkowej. Cze¢sciowo na tepo,
cze$ciowo na ostro, krok po kroku wypreparowano i usu-
nieto guz $rednicy okolo 3 cm. Z uwagi na penetracje guza
na pecherz moczowy - zabieg nieradykalny. W poopera-
cyjnym badaniu histopatologicznym opisano: fragment
$ciany pochwy z mikroogniskiem raka endometrioidalnego
$rednicy 0,5 mm, zmiana usunieta w calosci. W badaniu
immunohistochemicznym: CA-125 (-), CKAEI/AE3 (+),
Ki-67 (+), 15-20% ogniskowo. Chora zostata zakwalifiko-
wana do chemioterapii uzupelniajacej (otrzymata 3 kursy
wedlug schematu TK: taksany + karboplatyna) oraz bra-
chyterapii i radioterapii adiuwantowej. Po 3 cyklach lecze-
nia systemowego pacjentka zglaszata poprawe samopoczu-
cia, ustapilo uczucie przeszkody w okolicy okotocewkowej,
a badanie kliniczne wskazywalo na czesciowa remisje.
Przy przyjeciu do Zaktadu Radioterapii w badaniu pochwa
$redniej dtugosci, bez widocznego guza, palpacyjnie wyczu-
walne drobne zgrubienie - regresja czesciowa guza.

Ze wzgledu na powtérng radioterapie oméwiono z chorg
ryzyko powiktan tego leczenia, zwlaszcza ze strony peche-
rza, jelit i odbytnicy. Z uwagi na mozliwe nakladanie si¢
obszaréw z poprzedniego leczenia poproszono fizykdw
o skopiowanie planéw z 2012 roku (ryc. 1), wykonano fuzje
i zlokalizowano obszary nakfadajace si¢ u chorej, ponadto
przeprowadzono badanie PET-CT (ryc. 2, 3). Wrysowano
obszar do leczenia - calg pochwe z marginesem 1 cm
10,5 cm - na ruchomo$¢ narzadowy i ruchomosé¢ ulozenia
pacjenta; skierowano do Zaktadu Fizyki Medycznej w celu
realizacji planu (ryc. 4).

W zwigzku z naktadaniem si¢ obszaréw poproszono o mak-
symalng ochrone narzadéw krytycznych. Przygotowano
plany leczenia w technice 3D oraz IMRT. Ze wzgledu na
ochrone narzadéw krytycznych zaakceptowano plan tera-
pii technikg IMRT, z codzienng kontrolg ulozenia cho-
rego przy uzyciu techniki IGRT (ryc. 5 A, 5 B, 6 A, 6 B).
Zaplanowano i zrealizowano radioterapie radykalng tech-
nikg IMRT z wykorzystaniem promieniowania X o energii
15 MV, 6 MV na obszar wznowy z marginesem, z uwzgled-
nieniem wczesniejszych obszaréw poddanych radioterapii
w DC 54 Gy w 30 frakcjach, po 1 frakeji dziennie. Toleran-
cjaleczenia byta do$¢ dobra, nie obserwowano odczyndw ze
strony ukladu moczowego i pokarmowego wyzszych niz I
wedlug klasyfikacji EORTC. Najwieksze dolegliwosci doty-
czyly odczynu ze strony $luzéwki pochwy - pod posta-
cia obrzeku, uczucia pieczenia i bolu. Stosowano czopki
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There were no enlarged lymph nodes within the pelvis and
para-aortic space.

An interdisciplinary team deemed the patient eligible for
surgery. After disinfection of the vulva and vagina, the
lesion located on the anterior vaginal wall in the subure-
thral region was visualized in a speculum examination
and grasped with forceps. Step by step, partly blunt and
partly sharp dissection was performed, and the tumor
measuring approximately 3 cm was excised. Due to the
fact that the tumor penetrated onto the urinary bladder,
the procedure was non-radical. The postoperative histo-
pathological examination report stated: a fragment of the
vaginal wall with a microfocus of endometrioid cancer
measuring 0.5 mm; the lesion fully excised. The immu-
nohistochemical test showed: CA-125 (-), CKAEI/AE3
(+), Ki-67 (+), 15-20% focally. Adjuvant chemotherapy
(3 courses of the TC regimen: taxanes + carboplatin) as
well as adjuvant brachytherapy and radiotherapy were
ordered. After 3 chemotherapy cycles, the patient was
feeling better, the vaginal resistance in the periurethral
region disappeared and the clinical examination indi-
cated partial remission.

At admission to the Department of Radiotherapy, the
vagina was of an average length with no visible tumor and
with a palpable slight thickening — partial regression.

Due to the planned repeated radiotherapy, the risk of
complications was discussed with the patient, particularly
concerning the urinary bladder, bowel and rectum. Since
areas from previous and current treatment could over-
lap, physics were asked to copy treatment plans from 2012
(Fig. 1). Subsequently, image fusion was performed and
these regions were identified. Additionally, a PET-CT scan
was performed (Figs. 2, 3). The area to be treated was con-
toured: the whole vagina with a 1 cm and 0.5 cm margin
to account for organ motion and variable patient set-up.
The patient was referred to the Department of Medical
Physics for the planning of treatment (Fig. 4).

Due to overlapping regions, maximum protection of
the organs at risk was requested. Treatment plans were
prepared in 3D and IMRT technology. For protection
of the organs at risk, the IMRT plan, with daily ver-
ification of patient set-up using IGRT, was accepted
(Fig. 5 A, 5 B, 6 A, 6 B). Radical IMRT radiotherapy was
planned and conducted, with X radiation energy of 15 MV,
6 MV to the area of the recurrence with a margin, taking
into account earlier irradiated areas in DC, to 54 Gy in
30 fractions, 1 fraction daily. Treatment tolerance was rela-
tively good. There were no urinary or gastrointestinal reac-
tions more severe than EORTC grade II. The most severe
reactions were those of the vaginal mucosa: edema, burn-
ing sensation and pain. The patient used vaginal supposi-
tories with benzocaine, antibiotic and steroids, with very
good effects. The whole planned dose was delivered; the
patient’s state did not change. The patient received inter-
stitial brachytherapy with HDR 3D needle applicators, the
total dose 6.0 Gy/reference isodose 85% in 1 fraction.
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Ryc. 1. Obszar terapeutyczny z pierwotnej radioterapii
Fig. 1. Therapeutic area from the previous radiotherapy

Ryc. 2. Obszar terapeutyczny z powtdrnej radioterapii
Fig. 2. Therapeutic area from the repeated radiotherapy

Ryc. 3. Fuzja PET-CT - planowanie leczenia nawrotu w pochwie u chorej z rakiem trzonu macicy
132 | Fig- 3. PET-CT fusion - planned treatment for a vaginal recurrence in a patient with endometrial cancer
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Ryc. 4. Obszary nakladania si¢ dawek na narzgdy krytyczne z obu protokotéw napromieniania (kolor rézowy - DC 10 Gy, kolor grana-
towy - DC 40 Gy)
Fig. 4. Areas of overlapping radiation doses to organs at risk from both irradiation protocols (pink - DC 10 Gy, navy blue - DC 40 Gy)

Ryc. 5 A. Planowanie powtdrnej radioterapii 3D - rozktad izodoz, uktad wigzek, histogram
Fig. 5 A. Planning of the repeated 3D radiotherapy - isodose distribution, beam arrangement, histogram

Ryc. 5 B. Rzut uktadu wigzek 3D, technika w odniesieniu do anatomii topograficznej pacjentki
Fig. 5 B. 3D beam arrangement, a technique in relation to the topographic anatomy of the patient 133
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Ryc. 6 B. Rzut uktadu wigzek technikg IMRT w odniesieniu do anatomii topograficznej pacjentki
Fig. 6 B. Beam arrangement, IMRT technique in relation to the topographic anatomy of the patient

dopochwowo z anestezyng, antybiotykiem i steroidami,
z bardzo dobrym efektem. Podano calg zaplanowang dawke
leczenia, stan chorej nie ulegt zmianie. Pacjentka otrzymata
brachyterapie $rodtkankows z wykorzystaniem prowadnic
igtowych HDR 3D, dawka catkowita 6,0 Gy/izodoza ref.
85% w 1 frakji.

W badaniu kontrolnym po leczeniu: pochwa krétka, szeroka,
opadanie scian pochwy. Catkowita regresja kliniczna zmiany.
Przymacicza wolne. Obecnie chora pozostaje pod opieka
poradni ginekologicznej i radioterapeutycznej. W badaniach
obrazowych, w tym w rezonansie magnetycznym miednicy
z kontrastem: brak cech wznowy, catkowita remisja.

DOI: 10.15557/(60.2017.0013

The follow-up examination revealed the short, broad vagina
and vaginal wall descent, complete regression of the tumor
and clear parametria. Currently, the patient is treated in
a gynecologic and radiotherapeutic clinic. Imaging, includ-
ing contrast-enhanced pelvic magnetic resonance imaging,
shows no signs of relapse; complete remission.

DISCUSSION
Disease recurrences are the greatest challenge for oncol-

ogists. These are situations in which standard proce-
dures fail and prior therapy has significantly limited the
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OMOWIENIE PROBLEMU KLINICZNEGO

Najwiekszym wyzwaniem w leczeniu onkologicznym sg
nawroty choroby, czyli przypadki, w ktérych standardowe
procedury okazaly si¢ nieskuteczne, a przeprowadzona tera-
pia znacznie ograniczyta mozliwo$¢ jej ponownego wyko-
rzystania. Do niedawna pacjentéw z nawrotem w miejscu
po uprzednim leczeniu promieniami nie kwalifikowano do
powtornej radioterapii, gtéwnie ze wzgledu na dawki zde-
ponowane dla narzadéw krytycznych.
Nawroty miejscowe po radioterapii najczeéciej dotycza
macicy. Ich rozpoznanie moze by¢ utrudnione, zwlaszcza
po dlugim bezobjawowym okresie, poniewaz nierzadko
dochodzi do zaro$niecia kanatu szyjki i/lub pochwy,
uniemozliwiajacego wykonanie abrazji diagnostycznej.
Po histopatologicznej weryfikacji rozpoznania wznowy
nalezy zastanowic si¢ nad mozliwo$ciami leczenia chirur-
gicznego®.
U pacjentow, u ktérych guz jest nieresekcyjny lub zabieg
spowodowalby powazne okaleczenie, powinno si¢ rozwa-
2y¢ powtdrng radioterapie®®. Kwalifikacja do tego lecze-
nia powinna by¢ ostrozna, uwzglednia¢ rokowanie i odse-
tek péznych powiklan. Jezeli leczenie promieniami nie jest
mozliwe, gtéwnie z uwagi na duze ryzyko powiklan, pozo-
staje leczenie systemowe".

Obecnie dynamiczny rozwdj nowych technik planowania

i realizacji leczenia z wykorzystaniem zewnetrznej wigzki

promieniowania pozwala w wybranych przypadkach na

rozwazenie powtérnej radioterapii tego samego obszaru.

Jednak planowanie i realizacja takiego leczenia sa trudne

i zmudne, wymagaja zastosowania wysokospecjalistycz-

nych technik radioterapii oraz indywidualnego podejscia

(tab. 1, 2).

Przed rozpoczeciem planowania radioterapii trzeba wzigé

pod uwage wiele istotnych czynnikow:

1. Przede wszystkim nalezy oceni¢ czas, jaki minal od
wczedniejszej radioterapii. Jezeli ten czas jest krotki,
probuje sie go wydluzy¢ poprzez stosowanie innych
form terapii, np. leczenia systemowego i/lub samodziel-
nej brachyterapii.

1. Ograniczona wielkos¢ guza
1. Limited tumor size

2. Wzglednie dtugi czas od poprzedniego napromieniania (odpowiedni —
choc arbitralny — minimalny okres to 1 rok)

2. Relatively long time from previous radiotherapy (an appropriate, but arbitrary,
period s 1 year)

3. Dobry stan ogélny
3. Good overall state

4. Brak na skérze lub w tkance podskdrnej w obszarze napromienianym
uszkodzeri w postaci zwtdknier,, zanikéw lub teleangiektazj,
spowodowanych poprzednig radioterapia

4. No damage of the skin or subcutaneous tissue in the irradiated area in the form
of fibrosis, atrophy or telangiectasia caused by radiotherapy

Tab. 1. Kryteria kwalifikacji chorych do powtdrnej radioterapii
Tab. 1. Classification criteria for repeated radiotherapy
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possibility of its re-use. Until recently, patients with recur-
rences in a previously irradiated site were not deemed eli-
gible for a re-irradiation mainly because of dose deposi-
tion in organs at risk.

Local recurrences after radiotherapy are usually located in
the uterus. Their detection might be difficult, particularly
after a long asymptomatic period, since the cervical canal
and/or vagina are frequently fused, thus rendering diagnos-
tic abrasion impossible. After histopathological verification
of a relapse, one should consider surgery®.

Patients with non-resectable tumors or in whom surgery
would lead to severe mutilation, repeated radiotherapy
should be considered®®. Selection of candidates for this
treatment should be careful and include prognosis and
the rate of late complications. If irradiation is impossible,
mainly due to a high risk of complications, systemic treat-
ment is the remaining option”.

Currently, the dynamic development of new planning
and treatment techniques using external-beam radia-
tion enables re-irradiation of the same area in selected
patients”). However, planning and conducting such

1. Czas od pierwotnej radioterapii
1. Time from previous radiotherapy

2. System planowania zastosowany podczas pierwotnej radioterapii
2. Planning system employed for previous radiotherapy

3. Rodzaj aparatu terapeutycznego
3. Type of therapeutic equipment

4. Fuzja obrazéw z pierwotnego i aktualnego planowania radioterapii
4. fusion of images from previous and current radiotherapy planning

5. Ocena naktadania sie obszarow
5. Assessment of overlapping areas

6. Wykorzystanie wysokospecjalistycznych technik planowania i realizacji
leczenia
6. Usage of highly specialized planning and treatment techniques

7. Dobdr dawki catkowitej i frakcyjnej powtdrnej radioterapii
7. Total and fractionated dose selection for repeated radiotherapy

8. Wybdr postepowania: leczenie samodzielne czy skojarzone
8. Selection of treatment: alone or combined

9. Analiza efektéw ubocznych pierwotnego leczenia
9. Analysis of adverse reactions after previous treatment

10. Ocena ryzyka odczynéw popromiennych i powikfari powtérnej
radioterapii

10. Evaluation of the risk of radiation reactions and complications of repeated
radiotherapy

11. Intensywny monitoring i leczenie ostrych odczynéw popromiennych
11. Intensive monitoring and treatment of radiation reactions

12. Scista kontrola po leczeniu i leczenie poznych odczynéw popromiennych

12. Close surveillance after treatment and managing late radiation reactions

Tab. 2. Elementy, ktore nalezy uwzglednié podczas planowania
i realizacji powtérnej radioterapii

Tab. 2. Elements to consider during planning and conducting re-
peated radiotherapy
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Zgodnie z przestankami radiobiologicznymi mozna usta-
li¢ - na podstawie wzordw stosowanych w radiobiologii —
jaka dawka ulegla tzw. zapomnieniu. Niemniej jednak
zawsze nalezy pamieta¢ o zmiennosciach osobniczych,
dlatego informacje na temat poprzedniego leczenia oraz
wystapienia objawow ubocznych ze strony narzadéw
krytycznych (czy byly to ostre, czy pdzne efekty popro-
mienne i jakiego narzadu dotyczyly) moga wplyna¢ na
decyzje o kwalifikacji do tej formy leczenia®.

. W przypadku chorych z dtugim odstepem od pierwotnej

radioterapii trzeba ustali¢, jaki system planowania zostal
poprzednio wykorzystany (metoda 2D bez uzycia tomo-
grafii do planowania leczenia, stosowana we wczesniej-
szych latach, czy technika 3D).

W napromienianiu konformalnym 3D (3-dimensional)
celem jest podanie wysokiej dawki promieniowania na
obszar guza przy minimalizacji napromieniania tka-
nek zdrowych. Wazny warunek skutecznego leczenia
napromienianiem stanowi uzyskiwanie wysokiej jedno-
rodnosci rozktadu dawki w obszarze napromienianym,
czyli minimalizacja napromieniania niewielkiej objeto-
$ci bardzo wysoka dawka (gorace punkty, hot spots), jak
réwniez objetoéci niedopromienionych (zimne punkty,
cold spots). Przypadkowo wystepujace gorace punkty
nie zwiekszaja w istotny sposob prawdopodobienstwa
zniszczenia guza, poniewaz wyzsza dawka dotyczy jedy-
nie ograniczonej czesci (objetoéci) guza. Z kolei zimne
punkty - ,niedodawkowanie” - skutkujg pozostawie-
niem komoérek klonogennych guza, co nieuchronnie
prowadzi do wznowy lub rozsiewu nowotworu. Rozklad
izodoz obliczony w trakcie planowania 3D dostarcza
znacznie wigcej informacji niz technika 2D. W technice
3D przy obliczaniu dawki bierze si¢ pod uwage ksztalt
pola i powierzchnie konturu w obrebie catej napromie-
nianej objetosci oraz wzajemne polozenie guza i narza-
dow krytycznych. W technice 2D wiele goracych punk-
tow nie zostaje wykrytych, poniewaz znajduja si¢ poza
pojedynczym przekrojem obliczonego planu leczenia.
Kolejne istotne ograniczenie techniki 2D stanowi fakt,
ze planowanie dotyczy jednej plaszczyzny (coplanar).
W technice 3D osie napromienianych pol moga prze-
biega¢ pod réznymi katami i w réznych plaszczyznach
(non-coplanar)®.

Najczeéciej stosowane standardowe techniki napromie-
niania 2D to techniki dwoch wigzek przeciwleglych -
przedniej i tylnej — oraz technika bloku (box technique),
a wiec czterech wiazek skrzyzowanych: przedniej, tylnej
i dwoch bocznych, przeciwstawnych. Obszar napromie-
niany obejmowat teren miednicy mniejszej z margine-
sem 1,5-2 cm do boku od brzegu miednicy (kresy gra-
nicznej), gérng granica do poziomu L4-L5 lub L5-S1
i dolng do dolnego poziomu spojenia fonowego, tak
by w obszarze napromienianym znalazly si¢ zaréwno
wezly chlonne biodrowe wspdlne, jak i pochwa. Wigzki
boczne siegaly do przodu spojenia tonowego, co zapew-
niato napromienianie weztéw chtonnych biodrowych
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a treatment is difficult and time-consuming. It requires
highly specialized radiotherapy techniques and an indi-
vidual approach (Tabs. 1, 2).

Prior to radiotherapy planning, one must consider a num-

ber of significant factors:

1. The first aspect that requires consideration is time that
passed from the previous radiotherapy. If it is short, one
may try to prolong it by using other forms of therapy,
e.g. systemic treatment and/or brachytherapy alone.
Based on formulas used in radiobiology, it is possible to
determine what dose has become “forgotten” However,
individual variability must always be borne in mid. That
is why data from the previous treatment and adverse
effects concerning organs at risk (were they acute or
late radiation reactions? which organs were involved?)
may have an impact on the selection of this treatment
method®.

2. If alot of time has passed from primary radiotherapy,
it must be determined what planning system was used
previously (a 2D method without tomography, which
used to be applied, or a 3D technique).

In 3-dimensional conformal radiotherapy, the main aim
is to deliver a high radiation dose to the tumor volume
with minimal irradiation of healthy tissues. For radio-
therapy to be effective, it is necessary to obtain high
dose distribution homogeneity in the irradiated area.
This means minimization of hot and cold spots. Inci-
dental hot spots do not increase tumor obliteration sig-
nificantly since a higher dose concerns only a limited
tumor area (volume). Cold spots, i.e. under-irradiated
areas, on the other hand, result in the sparing of clono-
genic cancerous cells, which inevitably leads to relapse or
dissemination. The isodose distribution determined dur-
ing 3D planning delivers much more information than
a 2D technique. In the 3D technique, doses are calcu-
lated by considering the field shape and contour surfaces
within the entire irradiated volume as well as reciprocal
location of the tumor and organs at risk. In the 2D tech-
nology, numerous hot spots are overlooked since they
are located beyond the single section of the determined
treatment plan. Another significant limitation of the 2D
technology is the fact that planning concerns only one
plane (coplanar). As for the 3D technology, the axes of
irradiated fields can run at various angles and in various
planes (non-coplanar)®.

The most common standard 2D radiation techniques
include the technique of two opposed fields (posterior
and anterior) and the four-field box technique (four
crossing fields: opposed anterior, posterior and two
lateral). The irradiated area encompasses the pelvis
minor with a 1.5-2 cm lateral margin from the pelvic
brim (linea terminalis), superior margin from L4-L5
or L5-S1 levels and inferior margin from the inferior
level of the pubic symphysis, so that the irradiated area
includes the common iliac lymph nodes and the vagina.
The lateral fields reach the anterior pubic symphysis,
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zewnetrznych. W przypadku konieczno$ci napromie-
niania terenu weztéw chtonnych pachwinowych i udo-
wych, aby unikna¢ podania zbyt wysokiej dawki na
szyjki ko$ci udowej, stosowalo sie kilka specjalnych tech-
nik napromieniania. Najczegstsze z nich to: uzycie réznej
wagi dawek promieniowania dla wigzki przedniej i tyl-
nej (np. 2:1), kojarzenie wigzek fotondw o réznej ener-
gii (4-6 MeV AP i 15-19 MeV PA), uzycie jednakowej
wagi dawek, ale z zastosowaniem oslony $rodkowej cze-
$ci pola przedniego i matych wiazek AP fotonowych
lub elektronowych na sam obszar weztéw chtonnych
pachwinowo-udowych?.

W trakcie leczenia 3D kolimator wielolistkowy, gtowica
aparatu, a nawet stol terapeutyczny moga by¢ w cia-
glym ruchu wzgledem siebie. Umozliwia to odpowied-
nio szybki i dokfadny dobor czaséw napromieniania dla
poszczegdlnych pél wlotowych, ich kierunku oraz wielko-
$ci i rozkladu zadanej energii promieniowania. Bardziej
zaawansowang technikg jest radioterapia z modulacja
intensywnosci dawki wigzka intensywnie modulowang
(intensity-modulated radiation therapy, IMRT). W tym
przypadku wykorzystuje si¢ tzw. odwrdcone planowanie.
Skomplikowany algorytm obliczeniowy 3D w polaczeniu
z mozliwoscig uzyskania dowolnego ksztalttu przekroju
wigzki dzieki MLC razem z modulowaniem jej inten-
sywnoéci pozwolily na ,wyrzezbienie” ksztattu i dawki
deponowanej w obszarach tarczowych z maksymalnym
oszczedzeniem narzadéw krytycznych®!?.

. Rodzaj aparatu terapeutycznego wykorzystanego podczas
pierwotnego leczenia. W teleradioterapii stosuje si¢ pro-
mieniowanie y, elektronowe oraz fotonowe uzyskiwane
z przyspieszaczy liniowych; preferowane jest to ostat-
nie, szczegdlnie wysokoenergetyczne. We wczesniej-
szych latach leczenie odbywalo si¢ w innych systemach
do planowania radioterapii. Tu tez nastapil rozwoj i aktu-
alnie planowanie jest bardziej precyzyjne: mozna doktad-
nie oceni¢ dawke zdeponowang w obszarze tarczowym
i organach ryzyka oraz cz¢$ciowo wplyna¢ na ich loka-
lizacje, tak aby nie wypadaly one w obszarach newral-
gicznych™. W systemie 2D mozna bylo tylko ocenia¢, na
jakiej gltebokosci pod skora znajda si¢ takie obszary, bez
wiedzy o ich lokalizacji wzgledem obszaréw ryzyka?.
Ponadto energia generowana przez aparaty terapeu-
tyczne ulegata zdeponowaniu na réznych glebokosciach
w zaleznosci od jej mocy. W aparatach rentgenowskich
wiekszos$¢ promieniowania ulegata odbiciu i rozprosze-
niu na ciele chorego, by zacza¢ penetrowac okoto 0,5 cm
pod skére przy uzyciu aparatéw kobaltowych i do gleb-
szych partii ciala wraz z wprowadzaniem wysokoener-
getycznych aparatow terapeutycznych. W sytuacji, gdy
mieliémy do czynienia ze znaczng réznicg w przekro-
jach w obrebie planowanej objetosci (klatka piersiowa,
rejon glowy i szyi, jama brzuszna), rozklad dawki ulegat
znacznemu zréznicowaniu w napromienianej objetosci,
zwlaszcza przy zastosowaniu niskoenergetycznego pro-
mieniowania.
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which assures irradiation of the external iliac lymph
nodes. If irradiation of the inguinal and femoral lymph
nodes is needed, several special irradiation techniques
are employed to avoid too high doses to the neck of the
femur. The most common include: different radiation
doses for anterior and posterior beams (e.g. 2:1), com-
bining photon beams of various energy (4-6 MeV AP
and 15-19 MeV PA), using identical beam weights but
with shielding the middle part of the anterior field and
small AP photon or electron doses only to the inguino-
femoral lymph nodes“.

During 3D treatment, the multileaf collimator, appara-
tus head and even the radiotherapy table can be in con-
stant motion in relation to one another. This enables
rapid and accurate selection of irradiation time for
individual entrance fields, their direction as well as
size and distribution of the set radiation energy. Inten-
sity-modulated radiation therapy (IMRT) is a more
advanced technique. In this case, so-called inverse
planning is used. A complex 3D calculation algorithm
in combination with the possibility to obtain any shape
of a beam section thanks to MLC as well as intensity
modulation allow to “carve” the shape and dose depos-
ited in target volumes with maximum preservation of
organs at risk®!%.

. The type of therapeutic equipment used for primary

treatment. Teleradiotherapy utilizes y, electron and
photon radiation derived from linear accelerators.
Photon beam radiation, particularly high-energy one,
is preferred. In the past, the treatment was conducted
using different radiotherapy planning systems. This has
changed as well and currently, treatment planning is
more precise: one can accurately assess dose deposition
in the target volume and organs at risk, and partially
influence their location so that they do not fall into crit-
ical regions". The 2D technology only allowed for the
assessment of the depth under the skin at which such
areas would be located with no knowledge about their
position in relation to regions at risk*?.

Furthermore, energy generated by radiotherapy devices
is deposited at various depths depending on its power.
In X-ray devices, most radiation is refracted and scat-
tered on the patient’s body. Cobalt devices enable pen-
etration to approximately 0.5 cm under the skin, while
high-energy therapeutic equipment allows its penetra-
tion to deeper levels. In the situation when we had to
deal with considerable differences in sections within
the planning target volume (chest, head and neck
region, abdomen), dose distribution in the irradiated
volume was heterogeneous, particularly when using
low-energy radiation.

. Determination of overlapping areas to be re-irradiated

and the usage of highly specialized planning and thera-
peutic procedures.

If the previous planning was conducted in the 3D sys-
tem and the systems are compatible, one should perform

DOI: 10.15557/C€60.2017.0013

137



138

4. Ustalenie nakladajacych sie obszaréw poddanych

powtérnemu napromienianiu i stosowanie wysokospe-
cjalistycznych procedur planowania i realizacji leczenia.
Jezeli poprzednie planowanie odbywalo sie w systemie
3D i systemy sa kompatybilne, nalezy wykonac¢ fuzje np.
obu tomografii oraz po wrysowaniu obszaréw terapeu-
tycznych i organow ryzyka zlokalizowaé/ustali¢ obszary
nakladajace sie. Taka analiza pozwala na obnizenie dawki
w miejscach nakfadania si¢ dawki i/lub ustalenie najbar-
dziej newralgicznych obszaréw, gdzie mozna si¢ stara¢
nie generowaé obszaréw przedawkowania (hot spots),
ponadto moze wskaza¢ narzad, w ktérym bedzie zdepo-
nowana wysoka i/lub przekroczona dawka, co bedzie si¢
wigzalo z duzym ryzykiem powiklan popromiennych.
U chorych z naktadajacymi si¢ obszarami tylko zasto-
sowanie wysokospecjalistycznych technik planowania
pozwala na przeprowadzenie powtdrnej radioterapii
przy akceptowalnym stopniu toksycznosci.
Przykladem moze by¢ 48-letnia chora z nawrotem
w narzadzie rodnym, po radioterapii przebytej cztery lata
wczesniej, operowana z powodu perforacji jelita. Po ana-
lizie poprzedniego leczenia i nakladajacych si¢ obsza-
row terapeutycznych okazalo sie, ze dawka dla jelit jest
przekroczona. Pacjentka zostala poinformowana o wyso-
kim ryzyku perforacji jelit i proponowanym postepowa-
niu w przypadku ponownego jego wystapienia, pomimo
tego wyrazila zgode na leczenie. Zaplanowano radiotera-
pi¢ technikg IMRT, aby maksymalnie ograniczy¢ dawke
zdeponowang w obszarze jelit, podano 54 Gy w 30 frak-
cjach na obszar wznowy z marginesem. Osiem tygodni
po zakonczeniu radioterapii doszlo do ponownej perfora-
cjijelit, w trybie pilnym zalozono kolostomie. Od zakon-
czenia leczenia uplynelo szes¢ miesiecy — uzyskano cal-
kowitg remisje, bez innych efektéw ubocznych terapii.
Radioterapia sterowana obrazem (image-guided radiother-
apy, IGRT) odgrywa wazna role w nowoczesnej radiote-
rapii. Jest szczegdlnie przydatna w trudnych lokalizacjach,
gdy wystepuje duza ruchomos$¢ narzadowa, lub w przy-
padku trudnego leczenia, np. u pacjentéw poddanych
powtérnej radioterapii’?. Technika OBI (on-board image)
pozwala na uzyskanie cyfrowych obrazéw radiologicz-
nych bezposrednio przed rozpoczeciem leczenia z wigzki
promieniowania i wykonanie przesunie¢ stotu w celu
dostosowania ulozenia chorego do planowanego obszaru
leczenia. Ponadto doktadne ufozenie pacjenta pozwala na
zmniejszenie marginesow dodawanych do zdefiniowa-
nych w planach leczenia struktur anatomicznych, zwig-
zanych z poprawnoscig ulozenia. Wplywa to na ograni-
czenie dawki i/lub objetosci napromienianych struktur
krytycznych, a co za tym idzie - zmniejsza uszkodzenia
popromienne, poprawia komfort i tolerancje leczenia, co
jest bardzo wazne w powtdrnej radioterapii?.

. Wybér metod leczenia - radioterapia samodzielna lub

skojarzona. Przy kwalifikacji do powtdrnej radiotera-
pii nalezy rozwazy¢ forme leczenia: czy sg przestanki
do terapii samodzielnej (samodzielna brachyterapia,
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a fusion, e.g. of both tomography images, and identify/
determine overlapping regions after contouring thera-
peutic volumes and organs at risk. This analysis enables
one to lower doses at sites of an overlap and/or deter-
mine the most critical regions where one might try to
avoid hot spots. Moreover, it can indicate an organ in
which the absorbed dose will be high and/or exceeded,
which might lead to a high risk of radiation complica-
tions. Only highly specialized planning technologies
make re-radiation with acceptable toxicity possible in
patients with overlapping areas.

A 48-year-old patient with a gynecologic cancer relapse
after radiotherapy conducted four years before and sur-
gery for bowel perforation might be an example. After an
analysis of the previous treatment and overlapping ther-
apeutic areas, it turned out that the dose for the bowels
was exceeded. The patient was informed about the risk of
bowel perforation and the proposed management in the
case of its re-occurrence. Despite this, the patient gave
her consent to treatment. IMRT was planned in order
to maximally reduce the dose absorbed in the bowel.
The patient received 54 Gy in 30 fraction to the recur-
rent tumor with a margin. Eight weeks after radiother-
apy, bowel perforation occurred again, and emergency
colostomy was performed. Since then (six months ago),
the patient has been in complete remission with no other
adverse reactions.

Image-guided radiotherapy (IGRT) plays a significant
role in modern radiotherapy. It is particularly useful
in difficult sites with considerable organ mobility or in
“difficult” patients, e.g. those undergoing repeated radio-
therapy?. The on-board image (OBI) technique pro-
vides digital radiological images directly before radio-
therapy from a radiation beam and makes it possible to
shift the radiotherapy table to adjust the patient set-up
to the planning target volume. Moreover, precise patient
positioning helps reduce set-up accuracy-related mar-
gins that are added to anatomic structures defined in
treatment plans. This has an effect on dose restriction
and/or limitation of volumes of irradiated structures
at risk, which entails lower radiation-induced damage
and improves treatment comfort and tolerance, i.e. very
important aspects in re-irradiation?.

. Treatment method selection - radiotherapy alone or

combined. When evaluating the eligibility of a patient
for repeated radiotherapy one must consider if there are
indications for radiotherapy alone (brachytherapy alone
or teletherapy alone) or combined therapy (brachyther-
apy with teletherapy and/or surgical and/or systemic
treatment).

In patients with recurrences, the aim of the therapy is to
achieve the best possible response with minimal adverse
effects. That is why such patients are usually subject to
various therapies. If possible, patients undergo surgical
treatment, but it is relatively frequently associated with
pelvic exenteration!”). Because this is a major procedure
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samodzielna teleterapia), czy tez do terapii skojarzonej
(brachyterapia z teleterapig i/lub w skojarzeniu z lecze-
niem chirurgicznym i/lub systemowym).

U pacjentéw z nawrotem choroby zawsze dazy si¢ do
uzyskania najlepszej mozliwej odpowiedzi z jak naj-
mniejszymi efektami ubocznymi, dlatego najczesciej
poddaje si¢ ich roznym terapiom. Jezeli jest to mozliwe,
chore sg kwalifikowane do zabiegu resekgji nawrotu, cho¢
nierzadko wiaze si¢ to z wytrzewieniem miednicy!*.
Poniewaz jest to rozlegly zabieg, obarczony duzym ryzy-
kiem powiklan, czesciej wykonuje si¢ miejscowe wycie-
cie z uzupetniajgcg radioterapig w skojarzeniu z brachy-
terapig. Jezeli czas nawrotu od radioterapii jest krotki,
probuje si¢ Taczy¢ zabieg wyciecia guza z brachyterapia.
Nalezy jednak pamietaé, ze takie postepowanie moze
by¢ niewystarczajace i moze dochodzi¢ do kolejnych
nawrotow, poniewaz efekt brachyterapii dotyczy matego
napromienianego obszaru. Pacjentki wymagaja wiec $ci-
slej obserwacji, a w kolejnym etapie moze by¢ konieczne
powtdrzenie brachyterapii i/lub radioterapii.
Przykiadem jest 52-letnia chora z 1,5-centymetrowym
nawrotem na tylnej $cianie pochwy, po radioterapii prze-
bytej trzy lata wczesniej. Chorg poddano brachytera-
pii $rodtkankowej w dawce 15 Gy w dwoch frakejach,
wskutek czego uzyskano catkowita odpowiedz. Po roku
ponownie doszlo do nawrotu choroby w tym samym
miejscu. Powtdrzona procedura brachyterapii przynio-
sta dobre efekty na okolo sze$¢ miesigcy, co sugerowato,
ze istnieje obszar nawrotu, ktory nie jest objety napro-
mienianiem w trakcie brachyterapii i generuje kolejne
nawroty. W badaniu rezonansu magnetycznego wyka-
zano 1-centymetrowy nawrdt na tylnej $cianie pochwy, ale
nie mozna bylo wykluczy¢ naciekania na przednia $ciane
odbytnicy, w zwiazku z czym chora zostala zakwalifiko-
wana do uzupelniajacej radioterapii w dawce catkowitej
54 Gy w 30 frakcjach na obszar wznowy wraz z objeciem
przedniej Sciany odbytnicy z marginesem. Chora zostata
poinformowana o wysokim ryzyku wystapienia przetoki
ze wzgledu na lokalizacje zmiany, jak réwniez przebyte
i aktualne leczenie, jednak wyrazita zgode na propono-
wang terapie. Zaplanowano i podano calg dawke leczenia
z akceptowalnym stopniem odczynéw popromiennych.
Uzyskano calkowitg remisje. Od zakonczenia leczenia
minelo osiem miesigcy, w badaniach klinicznych i obra-
zowych nie stwierdza sie cech nawrotu.

. Wybor dawki frakcyjnej i catkowitej. Pelna dawka
powtornej radioterapii jest mozliwa do zastosowania
z akceptowalnym odsetkiem toksycznosci leczenia. Pod-
kresli¢ nalezy, ze jedyna szansa na osiagniecie lokore-
gionalnej kontroli wynika z mozliwoéci podania pelnej
dawki, podobnej do dawki wymaganej dla guza pier-
wotnego. Stosowanie niskiej dawki, zwykle aby unik-
na¢ komplikacji, zapewnia efekt jedynie paliatywny®.
Tak wiec u chorych kwalifikujacych sie do powtdr-
nej radioterapii trzeba podac zblizong dawke jak pod-
czas pierwotnego leczenia, z tg réznicg, ze codzienne
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with a high risk of complications, local resection with
adjuvant radiotherapy combined with brachytherapy is
more often applied. If the time from previous radiother-
apy to relapse is short, it is attempted to combine tumor
resection with brachytherapy. It should be remembered,
however, that this management might not be sufficient
and might not prevent further recurrences since brachy-
therapy effects concern a small irradiated region. Such
patients require close surveillance, and brachytherapy
and/or radiotherapy may need to be repeated as the next
stage of treatment.

A 52-year-old patient with a 1.5 cm recurrence in the
posterior vaginal wall who had undergone radiotherapy
three years before can serve as an example. The patient
underwent interstitial brachytherapy to the dose of
15 Gy in two fractions, which resulted in complete
response. After a year, the patient developed a relapse
in the same site. Repeated brachytherapy brought good
effects for approximately six months, which suggested
that the area of recurrence that remained unirradiated
during brachytherapy generated subsequent recur-
rences. Magnetic resonance imaging showed a 1 cm
recurrence in the posterior vaginal wall, but its infiltra-
tion to the anterior rectum wall could not be excluded.
That is why the patient was deemed eligible for adjuvant
radiotherapy in 30 fractions to the total dose of 54 Gy
to the site of the recurrence, encompassing the anterior
rectum wall with a margin. The patient was informed
about a high risk of a fistula due to the site of the lesion
as well as previous and ongoing treatment. Neverthe-
less, she gave her consent to repeated therapy. The whole
dose was planned and delivered with an acceptable
grade of radiation reactions. Complete remission was
obtained. The treatment ended eight months ago, and
there are no signs of a recurrence in both clinical and
imaging examinations.

. Selection of a fractionated and total dose. A total radi-

ation dose can be delivered with acceptable treatment
toxicity. It must be underlined, however, that the only
chance for locoregional control is to deliver the total
dose, similar to that administered to the primary
tumor. The usage of a low dose to avoid complications
gives merely a palliative effect®. Therefore, patients
deemed eligible for re-irradiation should be adminis-
tered a dose that is similar to that from the primary
treatment, but everyday fractionated doses can be lower
to enable regeneration of radiation reactions in cells.
Moreover, highly specialized planning and treatment
techniques should be used in order to markedly reduce
the irradiated volume. The combination of external
beam radiotherapy with brachytherapy enables a lower
total teletherapy dose to be administered.

. Assessment of radiation reactions — such an assess-

ment is difficult, and certain authors do not report or
consider minor or moderate, but only severe complica-
tions. Various classification systems and principles for
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dawki frakcyjne sg nizsze, by komorki zdrowych tka-
nek mialy mozliwo$¢ naprawy uszkodzen popromien-
nych. Ponadto zawsze nalezy dobiera¢ wysokospecja-
listyczne techniki planowania i realizacji radioterapii,
zeby moc znaczaco ograniczy¢ wielko$¢ obszaru podda-
nego napromienianiu. Skojarzenie radioterapii wigzkami
zewnetrznymi z brachyterapig pozwala tez na zmniejsze-
nie catkowitej dawki teleterapii.

. Ocena powiklan popromiennych — ocena ta jest trudna,

a cze$¢ autorow nie raportuje i nie rozwaza powiklan lek-
kich ani $rednich, ograniczajac sie do powiklan ciezkich.
Stosowane sg rozne systemy klasyfikacji i rozne zasady
statystycznego opracowania czesto$ci powiklan. Ponie-
waz pozne powiklania sg $cisle zwigzane z parametrami
napromieniania, stwierdzone w piémiennictwie réznice
wigzg si¢ takze z odmiennymi technikami radioterapii,
dawkami frakcyjnymi i calkowitymi, sposobem realiza-
cji radioterapii, brakami w standaryzacji tych elemen-
tow i réznicami w ich kalkulacji (dawki fizyczne, bio-
logiczne), co powoduje duze rozbieznosci w wynikach
prezentowanych grup chorych®®.

a. Nie ulega watpliwosci, ze kojarzenie teleterapii z bra-
chyterapia daje wyzszy odsetek powiklan w porow-
naniu z samodzielng brachyterapig lub radioterapia.
Kucera i wsp. podaja 3,7% przypadkoéw pooperacyj-
nych zapalen pecherza moczowego, 2,9% zapalen
odbytnicy, 0,5% martwicy w pochwie i 0,3% przetok
pochwowo-pecherzowych u chorych leczonych samo-
dzielng brachyterapia wobec 6,5% zapalen pecherza
moczowego, 6,1% zapalen odbytnicy, 2,6% martwic
w pochwie i 0,6% przetok pochwowo-pecherzowych
u chorych leczonych brachyterapiag w skojarzeniu
z teleterapig. Uwaza sig, ze uzupelniajaca brachytera-
pia stwarza mniejsze ryzyko péznych powiktan ani-
zeli teleterapia®.

b. Odsetek cigzkich péznych powiklan radioterapii adiu-
wantowej waha si¢ od 1% do 8%, a najczestsze z nich
to: powiklania jelitowe i pecherzowe (popromienne
zapalenie odbytnicy i pecherza, przetoki jelitowo-
-pochwowe i pecherzowo-pochwowe, nietrzymanie
moczu, martwice $ciany jelit lub pecherza moczowego,
niedroznosc jelit), zwezenie pochwy, martwice glowki
lub szyjki kosci udowej, obrzeki konczyn dolnych.

c. Rozwojowi péznych powiklan popromiennych moze
sprzyja¢ uprzednio wykonana limfadenektomia.

d. Istotny moze by¢ wplyw choréb towarzyszacych
(cukrzyca, nadci$nienie, otylo$¢) na czesto$¢ wyste-
powania péznych powiktait popromiennych®@.

e. Pézne powiklania sg $cisle zwigzane z parametrami
napromieniania, np. dawka catkowitg i/lub frakcyjna,
dawka zdeponowang z brachyterapii; niekorzystna
okazata sie technika dwdch pdl naprzeciwleglych
z przekroczeniem dawki catkowitej 50 Gy, stosowana
w poprzednim stuleciu.

Kliniczny obraz powiktania popromiennego jest wypad-

kowa stopnia uszkodzenia komorki, jej zdolnosci do
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a statistical analysis of the complications rate are in use.
Since late complications are strictly associated with irra-
diation parameters, the differences noted in the literature
are also linked with different radiotherapy techniques,
fractionated and total doses, manners of conducting
radiotherapy, lacking standardization of these elements
and differences in their calculation (physical, biological
doses). This results in significant discrepancies between
the outcomes of the presented groups of patients!?.

a. Without a doubt, combination of external beam radio-
therapy with brachytherapy results in a higher compli-
cation rate compared with brachytherapy or radiother-
apy alone. Kucera et al. reported 3.7% of postoperative
cystitis, 2.9% of proctitis, 0.5% of vaginal necrosis and
0.3% of vesicovaginal fistula in patients treated with
brachytherapy alone compared with 6.5% of cystitis,
6.1% of proctitis, 2.6% of vaginal necrosis and 0.6% of
vesicovaginal fistula in patients treated with brachy-
therapy combined with teletherapy. It is believed that
adjuvant brachytherapy carries a lower risk of late
complications than teletherapy!®.

b. The rate of severe late complications after adjuvant
radiotherapy ranges from 1% to 8%. The most com-
mon are: intestinal and vescical complications (radia-
tion proctitis and cystitis, vesicovaginal and rectovag-
inal fistulae, urinary incontinence, bowel or bladder
wall necrosis, intestinal obstruction), vaginal steno-
sis, necrosis of the femoral head or neck and edema of
the lower extremities.

c. Previous lymphadenectomy can favor late radiation
complications.

d. The rate of late radiation complications may be
affected by comorbidities (diabetes, hypertension,
obesity)®.

e. Late complications are strictly associated with radia-
tion parameters, e.g. total and/or fractionated dose or
dose deposited during brachytherapy. The technique
of two opposed fields with doses exceeding 50 Gy,
which was used in the previous century, occurred
unfavorable.

The clinical picture of radiation complications is a resul-
tant of the grade of cell damage, its capacity for dam-
age repair and the manner of functional subunit orga-
nization. In the case of linear organization, which is
observed e.g. in the spinal cord, damage to functional
subunits elicits the loss of function of the remaining
ones, even those that are not damaged by ionizing radi-
ation. The number of non-functional cells is then much
higher than the number of damaged cells"?.

Moreover, the ultimate picture of a radiation reaction can

be influenced by modifying factors associated with inter-

nal diseases (e.g. microcirculation disorders caused by
diabetes mellitus or vascular diseases). This causes pro-
gression of radiation reaction symptoms, which results
from these two overlapping pathologies. One of the sig-
nificant problems in predicting a response to radiation is
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naprawy uszkodzenia oraz sposobu organizacji podjed-
nostek funkcjonalnych. W przypadku organizacji linio-
wej podjednostek funkcjonalnych, jaka obserwuje sie
np. w rdzeniu kregowym, uszkodzenie zaledwie jed-
nej z nich wywoluje przerwanie funkcji calego tancu-
cha pozostatych, nawet tych nieuszkodzonych przez pro-
mieniowanie jonizujgce. Liczba komdrek wylaczonych
z funkcjonowania jest zatem znacznie wigksza od liczby
komorek bezposrednio uszkodzonych?.

Dodatkowo na ostateczny ksztalt odczynu popromien-
nego moga wplywa¢ czynniki modyfikujace zwig-
zane ze schorzeniami internistycznymi (np. zaburzenia
w mikrokrgzeniu spowodowane cukrzycg czy chorobami
naczyn krwionosnych). Powoduje to progresje objawow
uszkodzenia popromiennego, bedaca wynikiem natoze-
nia si¢ obu wymienionych patologii. Jednym z istotnych
problemoéw w prognozowaniu odpowiedzi na napro-
mienianie jest brak wiedzy o potencjale regeneracyjnym
tkanki zdrowej, na ktéry sktadajg sie m.in. tempo proli-
feracji komorek rozrodezych oraz ukrwienie tkanki®?.

WNIOSKI

Powtdrna radioterapia w nawrotach nowotworéw narzadu
rodnego wigze si¢ ze statystycznie istotnym odsetkiem powi-
ktan i wzrostem $miertelnosci (5,3-35% przypadkow)@1719),
jednak $cista kontrola chorych podczas leczenia i po jego
zakonczeniu oraz stosowanie wspomagajacego leczenia far-
makologicznego w celu zmniejszenia odczynoéw popro-
miennych sprawiajg, ze ponowna radioterapia jest mozliwa
do zrealizowania przy akceptowalnym stopniu toksycznosci.
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CONCLUSIONS

Repeated radiotherapy for gynecological cancer recurrences
is associated with a statistically significant complication rate
and an increase in mortality (5.3-35% of cases)®!7!®). How-
ever, close surveillance during and after treatment as well as
the application of supportive pharmacotherapy to relieve
radiation reactions make re-irradiation with acceptable tox-
icity possible to perform.
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In postmenopausal women, some uterine leiomyosarcomas mimic a cystic
degeneration of uterine myoma: two case reports and a literature review

U kobiet w okresie pomenopauzalnym miesak gtadkokomadrkowy macicy moze imitowac
zwyrodnienie torbielowate miesniaka macicy — opis dwoch przypadkéw i przeglad literatury
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Abstract

Streszczenie

Uterine leiomyosarcoma is an uncommon malignancy accounting for approximately 1% of gynecologic oncology cases. Most
uterine leiomyosarcomas occur in menopausal women and they are notorious for their aggressive character, early
dissemination, and poor prognosis. It is difficult to accurately differentiate uterine leiomyosarcoma from leiomyomas,
especially when leiomyomas undergo degenerative changes. We treated two menopausal women with a uterine mass showing
cystic change. Clinical work-up included needle aspiration, sonography, computed tomography, and serum tumor markers
to differentiate uterine leiomyosarcoma from leiomyoma. All results were negative for malignancy, but uterine leiomyosarcoma
was ultimately diagnosed by pathological examination. Until an accurate preoperative diagnostic method is available,
menopausal women diagnosed with a degenerating cystic uterine fibroid should be considered to have a malignancy
intraoperatively in order to prevent tumor cells from intraperitoneal spreading.

Keywords: degenerating cystic uterine leiomyoma, uterine leiomyosarcoma, uterine malignancies

Migsak gtadkokomérkowy macicy to rzadki nowotwor zlosliwy odpowiadajacy za okoto 1% przypadkéw nowotworéw
narzagdéw rodnych. Nowotwor ten wystepuje gtownie u kobiet w okresie pomenopauzalnym i jest znany z agresywnego
przebiegu, wczesnego rozsiewu oraz ztego rokowania. Przeprowadzenie doktadnej diagnostyki réznicujacej migsaka
gladkokomorkowego i migsniakow jest trudne, zwlaszcza w przypadku zmian degeneracyjnych tych drugich. W pracy
przedstawiono przypadki dwdch kobiet w okresie pomenopauzalnym, u ktérych w macicy stwierdzono obecnos¢ masy
wykazujacej zmiane torbielowata. W ramach diagnostyki klinicznej wykonano biopsj¢ aspiracyjna, badanie
ultrasonograficzne, tomografie komputerowg oraz oznaczono stezenia markeréw nowotworowych w surowicy krwi w celu
zréznicowania migsaka gladkokomorkowego i migéniaka. Chociaz wszystkie badania daty wynik ujemny dla nowotworu
ztodliwego, badanie histopatologiczne potwierdzito rozpoznanie migsaka gtadkokomorkowego macicy. Dop6ki nie bedzie
dostepna dokladna metoda diagnozowania przedoperacyjnego, w przypadku kobiet w okresie pomenopauzalnym
z rozpoznaniem zwyrodnienia torbielowatego mig¢éniaka macicy nalezy srédoperacyjne zatozy¢ obecnosé nowotworu
ztosliwego w celu unikniecia dootrzewnowego rozsiewu komoérek nowotworowych.

Slowa kluczowe: zwyrodnienie torbielowate mig¢$niaka macicy, migsak gladkokomoérkowy macicy, nowotwory zlosliwe
macicy
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In postmenopausal women, some uterine leiomyosarcomas mimic a cystic degeneration of uterine myoma: two case reports and a literature review

INTRODUCTION

terine leiomyosarcoma (LMS) is a rare tumor,
l | accounting for approximately 1% of uterine malig-
nancies"?. Despite its rarity, LMS has the worst
prognosis of all uterine malignancies and a high recur-
rence rate of 53%. Some study reported that the impact
of primarily surgical manipulation in LMS on prognosis is
important®. However, LMS is usually diagnosed postop-
eratively because its symptoms and signs resemble those
of leiomyoma, and there are no accurate tools available for
preoperative diagnosis”). We report two cases of LMS in
which the diagnosis of lelomyoma was made before surgery.
Both cases were initially presumed to be cystic degenerat-
ing leilomyomas, and the patients underwent total hysterec-
tomy; the final diagnosis of LMS was made by histopatho-
logical examination.

CASE REPORT
Case 1

A 52-year-old Korean woman (gravida 2, para 2) was
admitted to our hospital with the chief complaint of vag-
inal spotting, which had persisted for 1 month. She had
taken conjugated estrogens and bazedoxifene for 2 years
since menopausal symptoms and had a history of myo-
mectomy 20 years before. Two years ago, the patient was
diagnosed with 3 cm, 4 cm, and 5 cm uterine myomas.
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Gynecological examination revealed a uterus that was sim-
ilar in size to that of a 10 weeks pregnant woman and a pal-
pable mass. Transvaginal sonography showed three masses
in the uterus. One mass measured 6 cm, and was irregu-
lar in shape with cystic and solid components as well as
calcifications. The other two masses measured 5 cm and
3 cm, were encapsulated by a continuous membrane and
filled with fluid contents. Also the thickness of the uterine
endometrium was as thin as 0.4 cm. The results of labora-
tory test were within normal limits: CA-125 7.3 U/mL (nor-
mal range 0-35), CA 19-9 <3.0 U/mL (normal range 0-37).
Abdominal and pelvic computed tomography (CT) showed
that the central portion of the mass was cystic with calcifica-
tions, and the mass did not invade adjacent tissues; multiple
uterine leiomyomas with secondary degeneration, intramu-
ral type (Fig. 1A), were diagnosed. Considering the masses
to be benign, we performed total abdominal hysterectomy
and bilateral salphingo-oophorectomy.

On gross examination, a 6 cm intramural mass was present,
consisting of gray white soft tissue with a central irregular
cystic lesion filled with clear serous fluid, and with a focally
ill-defined margin (Fig. 1B). On microscopic examina-
tion, the largest solid region showed coagulative tumor cell
necrosis, low mitotic count [<10/high-power field (HPF)],
and diffuse moderate cellular atypia (Fig. 1C, 1D). This was
consistent with uterine LMS and staged as IB according to
the International Federation of Gynecology and Obstet-
rics (FIGO) classification. Two other histologic diagnoses
revealed intramural and subserosal leiomyomas.

&x‘“

N S‘M.W . 'l‘ ..h @?u

Fig. 1 A. Abdominal and pelvic CT suggested a diagnosis ofmultiple uterine leiomyomas (6 cm, 5 cm, 3 cm) with secondary degeneration,
intramural type. B. On gross examination, uterine mass was 6 cm, intramural, with a central irregular cystic lesion and clear serous
fluid. C. On microscopic examination, coagulative tumor cell necrosis was present (hematoxylin and eosin, x400). D. On microscopic
examination, low mitotic count (<10/high power field) and diffuse moderate cellular atypia was present (hematoxylin and eosin, x400)
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Positron-emitting tomography-CT was performed postop-
eratively to evaluate for distant metastasis; there was no evi-
dence of malignancy. The patient reported for a follow-up
involving abdominal, pelvic and chest CT every 3 months.
The patient showed no clinical evidence of tumor recur-
rence or metastasis 10 months after surgery.

Case 2

A 52-year-old Korean, menopausal woman (gravida 2,
para 2) visited her physician due to a 2-month history of
lower abdominal discomfort and a palpable mass. She never
received hormone therapy and had no other gynecologic
history. Transvaginal sonography showed an abnormal cys-
tic uterus mass, and the patient was transferred to our hos-
pital for further evaluation. On gynecologic examination,
a soft and firm mass was palpable, which corresponded to
about 10 weeks pregnant uterus. Serum hemoglobin was
12 g/dL; other laboratory parameters, including tumor
markers (CA-125, CA 19-9) were non-specific. Transvag-
inal sonography revealed a well-circumscribed, approx-
imately 10 cm uterine mass with cystic and solid com-
ponents (Fig. 2A). We aspirated the cystic lesion under
ultrasonographic guidance and cytologic results were neg-
ative for malignancy. Based on the presumed diagnosis of
a degenerating cystic uterine leiomyoma, we performed
total laparoscopic hysterectomy. Based on an intraoper-
ative frozen pathology assessment, it was difficult to dis-
tinguish between malignant and benign lesion because the
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differentiation of the cells was very low and the shape of
the cells was broken; therefore bilateral salphingo-oopho-
rectomy was performed. During operation, no cancer cell
spilled into the operative field.

Grossly, the uterus showed a 9 x 7 cm intramural mass with
a soft and yellowish gray fish-flesh-like cut surface (Fig. 2B).
On pathological examination, the uterine smooth mus-
cle showed coagulative tumor cell necrosis, a high mitotic
index (=10/HPF), and diffuse mild cellular atypia (Fig. 2C,
2D). These findings were consistent with the diagnosis of
uterine LMS.

Postoperatively, abdominal, pelvic and chest CT was per-
formed to rule out metastasis. No significant findings were
revealed and the patient was ultimately diagnosed with
uterine LMS, staged as IB according to the FIGO classifica-
tion. A follow-up abdominal, pelvic and chest CT was per-
formed after 3 months. There was no clinical evidence of
tumor recurrence at 1 year after surgery.

DISCUSSION

Uterine sarcomas are rare tumors that account for approx-
imately 3% of all uterine malignancies”. The most com-
mon type of uterine sarcoma is LMS (63%), followed by
low/high grade endometrial stroma sarcoma (21%) and
undifferentiated uterine sarcoma®. Most uterine sarco-
mas occur in women over 40 years of age who usually pres-
ent with abnormal vaginal bleeding, a palpable pelvic mass,
and pelvic pain®. In menopausal women who are not on
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Fig. 2 A. Transvaginal sonography revealed a well-circumscribed, approximately 10 cm uterine mass with cystic and solid components.
B. Grossly, the uterus showed a 9 x 7 cm intramural mass with a soft and yellowish gray fish-flesh-like cut surface. C-D. The uterine
smooth muscle showed coagulative tumor cell necrosis, a high mitotic index (210/HPF), and diffuse mild cellular atypia (hematoxylin

and eosin, x400)
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hormonal replacement therapy and present with a rapid
growth of a leiomyoma, malignancy should be suspected®.
It is difficult to accurately differentiate LMS from leiomy-
omas because both tumors develop from uterine smooth
muscle and the symptoms and signs are similar. The inci-
dence of LMS found in women operated on for presumed
uterine leiomyoma is approximately 0.5%.

Unlike uterine leiomyoma, LMS are characterized by
aggressive nature, early dissemination, and poor prognosis.
Importantly, the treatment methods differ. Minimally
invasive procedures can now be used in leiomyoma treat-
ment, while LMS is treated with total abdominal hysterec-
tomy without morcellation to prevent tumor cell spread-
ing throughout the pelvic cavity"®. It was reported that
the recurrence rate of the uterine sarcoma is increased
three times or more when using the morcellation”. Also,
patients undergoing intact removal of the uterus had signif-
icantly improved survival rates and decreased recurrence
rates®. Thus accurate diagnosis and proper treatment are
important. Many studies distinguishing LMS from leio-
myoma preoperatively using radiological criteria, tumor
markers, and cytology, as well as other factors have been
reported. Exacoustos et al. reported that ultrasound find-
ings, including a single and large diameter lesion greater
than 8 cm, marked peripheral and central vascularity as
well as cystic degeneration, were significantly associated
with LMS®. However, these features were not observed
in our two patients. Cho et al. reported that preoperative
neutrophil-to-lymphocyte ratio (>2.1), large tumor size
(>8 cm), and lower body mass index (<20) could be use-
ful for the discrimination of LMS from leiomyoma®?. Goto
et al. studied the relationship between magnetic resonance
imaging-based and pathologic diagnosis in 130 patients
with myoma and 10 patients with LMS. The results
showed 3% false positive, 0% false negative, 100% sensitiv-
ity, 96.9% specificity, and 71.4% positive predictive value,
100% negative predictive value'?. Dynamic magnetic res-
onance imaging enhanced with Gd-DTPA combined with
serum determination of lactate dehydrogenase (LDH) and
LDH3 seems to be useful in the preoperative differential
diagnosis of uterine LMS from degenerated leiomyoma‘?.
Transcervical needle biopsy using histopathologic scor-
ing (mitotic index, cytologic atypia, coagulative tumor cell
necrosis, variant, vascular extension, marginal infiltration)
is a reliable diagnostic tool"*'¥. However, this test is lim-
ited because there is a restriction that the tumor should be
involving or encroaching on the endometrium®?. So the
roles of these modalities in the preoperative prediction of
LMS remain unclear, and there is no accurate diagnostic
tool available.

In our cases, in the course of treating menopausal women
with a uterine mass showing cystic change, we performed
needle aspiration, sonography, CT, and serum tumor
markers to differentiate uterine LMS from leiomyoma.

CURR GYNECOL ONCOL 2017, 15 (2), p. 142145

All results were negative for malignancy, so we preopera-
tively presumed a diagnosis of benign uterine leiomyoma.
However, LMS was diagnosed by final pathological exam-
ination.

In conclusion, uterine LMS is very difficult to distinguish
from a degenerating cystic uterine leiomyoma, especially
in the menopausal state. Until an accurate preopera-
tive diagnostic modality becomes available, menopausal
women with a cystic uterus mass diagnosed as uterine leio-
myoma should be treated surgically as if they had a malig-
nant diagnosis, in order to prevent tumor cells from
spreading intraperitoneally.
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Gestational trophoblastic neoplasia after miscarriage with dilatation

and curettage with normal histological findings

Cigzowa neoplazja trofoblastu w nastepstwie poronienia u pacjentki z prawidtowymi wynikami
badania histopatologicznego po zabiequ tyzeczkowania jamy macicy
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Abstract

Streszczenie

Gestational trophoblastic neoplasia may develop after a molar, term, ectopic pregnancy, or an abortion. The diagnosis of
gestational trophoblastic neoplasia can be made solely based on changes in human chorionic gonadotropin levels without
pathologic confirmation. It is important to distinguish molar pregnancy from that disease, as treatment for these entities
differs. However, gestational trophoblastic neoplasia developing after a term or ectopic pregnancy, or an abortion may be
difficult to diagnose, because there is no tissue confirmation. In such cases, the time between a previous pregnancy event and
the current event, and an inconsistency between very high levels of human chorionic gonadotropin and the size of lesions in
the uterine cavity may be warning signs of gestational trophoblastic neoplasia. The role of curettage in the treatment of the
disease is limited. We present a case of gestational trophoblastic neoplasia that developed after an abortion, serving as
a reminder illustration that gestational trophoblastic neoplasia can develop not only after molar pregnancies, but also after
other pregnancy events.

Keywords: molar pregnancy, gestational trophoblastic neoplasia, abortion, curettage

Ciazowa neoplazja trofoblastu moze rozwina¢ si¢ jako powiktanie zasniadu groniastego, ciazy donoszonej, pozamacicznej,
zakonczonej zar6wno poronieniem, jak i w wyniku zabiegu. Rozpoznanie mozliwe jest w oparciu o sam poziom ludzkiej
gonadotropiny kosmowkowej, bez koniecznosci potwierdzenia histopatologicznego. Istotne jest rozréznienie tej jednostki
chorobowej od zasniadu groniastego, jako ze sposoby leczenia obu chordb réznia sie. Niemniej jednak cigzowa neoplazja
trofoblastyczna rozwijajaca si¢ w nastepstwie ciazy donoszonej, pozamacicznej lub zakonczonej poronieniem badz zabiegiem
przerwania cigzy moze by¢ trudna do rozpoznania z powodu braku potwierdzenia w postaci materiatu tkankowego. W takich
przypadkach wykladnikiem objawéw chorobowych moze by¢ czas od ostatniej cigzy do obecnego stanu cigzowego
w polaczeniu z nieadekwatnie wysokim stezeniem ludzkiej gonadotropiny kosméwkowej oraz wielko$cig zmian obecnych
w macicy. Zabieg lyzeczkowania jamy macicy odgrywa ograniczong role w leczeniu cigzowej neoplazji trofoblastyczne;.
W niniejszej pracy przedstawiamy przypadek ciagzowej neoplazji trofoblastu, ktora rozwineta sie po przebytym poronieniu,
w celu przypomnienia, iz choroba ta moze wystapi¢ jako powiktanie kazdej ciazy, nie tylko zasniadowe;.

Stowa kluczowe: za$niad groniasty, ciazowa neoplazja trofoblastu, przerwanie cigzy, poronienie, tyzeczkowanie jamy macicy
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INTRODUCTION

is used to describe a metastatic or non-metastatic

persistent disease that develops after a molar, term,
or ectopic pregnancy. Pathologic confirmation is not nec-
essary for its diagnosis"). However, tissue confirmation is
always helpful in making a definitive diagnosis. Within this
context, the diagnosis of GTN developing after a molar
pregnancy can be made easily based solely on changes in
human chorionic gonadotropin (HCG) levels, without
pathologic confirmation, because there is already pathology
from the previous molar pregnancy”. However, in the case
of GTN developing after a term or ectopic pregnancy, or an
abortion, diagnosis can be difficult because there is no tissue
confirmation, particularly in situations where anamnesis
cannot be taken reliably. In such cases, the interval between
the previous pregnancy event and the current event may
be important. It can be easier to make a GTN diagnosis if
this interval is too short to indicate a new pregnancy event,
and the patient is sure that she used contraception properly.
However, when the time after the previous pregnancy event
is sufficiently long for a subsequent pregnancy to occur, and
the patient did not use contraception, it is difficult to distin-
guish between molar pregnancy and GTN. It is important to
distinguish between the two diseases, because the treatment
of each is different. Another diagnostic criterion in this situ-
ation is an inconsistency between a very high level of HCG
and the size of the lesion(s) in the uterine cavity. In a molar
pregnancy, the cavity is full of trophoblastic lesions, and the
appearance is typical on ultrasound, whereas in a GTN case,
the cavity may be nearly empty.
This report, in which we present a GTN case that developed
after an abortion, is aimed as a reminder for physicians that
GTN may develop not only after molar pregnancies, but
also after other pregnancy events. We also wanted to draw
attention to the role of curettage in the treatment of GTN.

T he term “gestational trophoblastic neoplasia” (GTN)

CASE

A 39-year-old (G2P1-C/S), 6-week pregnant woman was
admitted to the hospital due to vaginal bleeding and under-
went curettage based on a diagnosis of inevitable abortion.
The pathology revealed a missed abortion. About 1 month
after this intervention, she was admitted to the same hos-
pital with vaginal bleeding, and was then referred to our
hospital because of a very high level of HCG. We per-
formed curettage to control the bleeding after observ-
ing a molar pregnancy-like ultrasound image. The HCG
level was measured at 114,735 mIU/mL during the ini-
tial evaluation performed at our hospital. The pathology of
the curettage material was reported as “trophoblastic pro-
liferation — cannot rule out molar pregnancy.” The HCG
level dropped to 11,833 mIU/mL at 2 weeks after curettage
(Tab. 1). After neglecting the regular follow-up visits for
1 montbh, the patient was admitted to the hospital again and
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hospitalized for evaluation, as her HCG level was measured
at 128,935 mIU/mL. Her HCG rose to 189,423 mIU/mL
during the 4-day evaluation period in our hospital. The pel-
vic examination, chest X-ray and abdominal ultrasound
were all normal. Pelvic ultrasound revealed millimetric
anechoic cystic lesions at the anterior corpus of the uterus,
which has no clear border with the bladder. The uterine cav-
ity was empty, and the endometrial thickness was 4 mm.
With these findings, the patient was diagnosed with non-
metastatic GTN developing after an abortion, and treatment
was started following International Federation of Gynecol-
ogy and Obstetrics (FIGO) scoring"). The FIGO GTN scor-
ing was as follows: previous gestational history, abortion,
1 point, and pretreatment HCG level, 189,423 mIU/mL,
4 points, for a total of 5 points®. Considering this case as
low-risk non-metastatic GTN, we recommended single-
agent chemotherapy. In our department, we apply a regi-
men of four sequential doses of methotrexate (MTX) and
folinic acid for these patients®. According to this proto-
col, a 50 mg MTX intramuscular injection is repeated every
48 hours, for a total of four doses, and 15 mg folinic acid
is given orally 30 hours after each injection of MTX every
15 days, until HCG is within the normal range. In our case,
HCG was normal after four treatments; we administered
two more treatments (six treatments in total), and then the
patient entered follow-up. We also started oral contracep-
tives with the chemotherapy.

DISCUSSION

While 50% of GTN cases develop after a molar pregnancy;,
the remaining 50% develop after a term pregnancy, abor-
tion, or ectopic pregnancy”. As mentioned previously, it is
easier to diagnose GTN developing after a molar pregnancy
then GTN that develops after other pregnancy events.
Because an HCG increase or plateau can be easily deter-
mined, therapy can be started immediately, as the patient

Date HCG level (mIU/mL)

1. 15.10.2016 114,735 — curettage

2. 26.10.2016 11,833

3. 21.11.2016 128,935

4. 24.11.2016 189,423 — MTX started

5. 30.11.2016 58,436

6. 05.12.2016 3,085 — 2" MTX

7. 16.12.2016 106

8. 22.12.2016 42 -3 MTX

9. 29.12.2016 16

10. 05.01.2017 7.5 -4 MTX

Tab. 1. Changes in HCG levels by curettage and treatment
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is already in follow-up. However, the HCG level is equally
important in GTN cases developing after other pregnancy
events, and HCG changes after an ectopic pregnancy or an
abortion should be monitored for the possibility of GTN®.
A very high level of HCG, lack of evidence of pregnancy
in the uterine cavity or pelvis, and the history of abortion
1 month earlier helped us to make the GTN diagnosis in
this case. The empty uterine cavity in our patient, as well as
an HCG level of 190,000, was an important factor in ruling
out a molar pregnancy. We think that this high level of HCG
may have been caused by trophoblastic cells, which invaded
the myometrium similarly to invasive moles.

Any patient with bleeding after a past pregnancy event
should be evaluated for GTN, because the most prevalent
symptom of GTN, particularly when it develops after an
abortion, is irregular vaginal bleeding®. In our case, hos-
pital admission also occurred due to post-abortion vagi-
nal bleeding.

Although the main treatment approach in non-metastatic
low-risk disease is single-agent chemotherapy, curettage
may be used in certain situations®”. Thus, curettage was
performed in our case at first admittance because of bleed-
ing, but upon a continued increase in HCG during the
follow-up period after curettage, we decided to start sin-
gle-agent chemotherapy. Curettage is rarely used in the
treatment of GTN because of the risk of bleeding and rup-
ture or treatment failure. It is particularly recommended
that HCG be below 1,500 or 5,000, to minimize compli-
cations if curettage is planned in the treatment of patients
without bleeding®>®. Although we performed curettage
to control the bleeding, we think that the very high level
of HCG may have prevented this treatment from being
curative. A very high level of HCG can be indicative of
a large amount of trophoblastic cells in the uterine wall,
which may stimulate further trophoblastic proliferation®.
In conclusion, the possibility of GTN after abortion or other
pregnancy events should be kept in mind, and a diagnostic

DOI: 10.15557/€60.2017.0015

workup specific to GTN should be conducted, particularly
in patients with irregular vaginal bleeding. Classical GTN
protocols should be used in treatment, and curettage should
only be performed in the presence of certain indications
and conditions.
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sku jako przypis gorny wskazujg afiliacje, np. Agata Kowalska!, Justy-
na Nowak?:
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Ponizej streszczenia nalezy zamiesci¢ 3-5 stow kluczowych, opie-
rajac sie na katalogu Index Medicus - Medical Subject Headings
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niesieniami w literaturze.
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In the case of studies involving human subjects, their written, in-
formed consent to the participation in the trial is necessary. A state-
ment that such a consent has been obtained should be included in the
Material and Methods section, according to the principles issued by
the World Medical Association — the Declaration of Helsinki.

It is prohibited to use patients’ names, initials, case history numbers
or any other information that would enable the identification of the
patient both in the actual text of the paper and in the illustrative ma-
terial (figures, tables).

Conflict of Interest Statement

If there is a conflict of interest*, the source of financing the study (e.g.
number and title of a grant) should be disclosed in the Cover letter.
At the end of the paper (i.e. directly before the References), the authors
should include information concerning a possible conflict of interest
and acknowledgements. If no conflict of interest exists, the authors
should include the following statement: The authors do not report any
financial or personal connections with other persons or organizations,
which might negatively affect the content of this publication and/or claim
authorship rights to this publication (an example).

Layout of manuscripts

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
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the case of experimental studies - the approval has been granted by
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Conclusions - presented clearly, in the form of one or a few sentences.
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Jezeli cytowana praca ma nie wiecej niz trzech Autoréw, nalezy wy-
szczegdlni¢ wszystkich. W przypadku wiekszej liczby Autoréw wystar-
czy poda¢ nazwiska pierwszych trzech i dopisek et al. Prosimy o prze-
strzeganie znakow interpunkgji, tj. kropek, dwukropkéw, spacii 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:

Cérdenes 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 skrotow zastosowa-
nych w tabeli.

Przesylanie prac do Redakcji

Prace sg 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 zalaczniki:

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 wymogow sa odsytane do Autoréw z prosba o ich
poprawienie. Prace spelniajace wymogi formalne podlegaja dalszej
ocenie. Kazda praca jest rejestrowana pod konkretnym numerem,
a nastepnie przesytana do oceny dwom niezaleznym Recenzentom
- uznanym specjalistom w dziedzinie, ktérej dotyczy artykul, spoza
jednostki, w ktdrej afiliowani sg Autorzy artykutu, niepozostajacym
z nimi w konflikcie intereséw (podlegto$¢ zawodowa, pokrewien-
stwo, bezposrednia wspdtpraca naukowa w ciggu ostatnich dwéch
lat poprzedzajacych przygotowanie recenzji). Redakcja ,,Current
Gynecologic Oncology” stosuje model recenzji typu double-blind
review, tzn. Autorom nie s ujawniane nazwiska Recenzentéw i od-
wrotnie — Recenzenci nie znajg tozsamo$ci Autoréw i pozostalych
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:
« 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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REGULAMIN OGLASZANIA PRAC / INSTRUCTIONS FOR AUTHORS

jednoznaczng opinie na jej temat, wybierajac jedng z ponizszych

mozliwosci:

« praca nadaje si¢ do druku bez dokonywania poprawek;

« praca nadaje si¢ 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.

Rzetelnos$¢ naukowa
Redakcja ,,Current Gynecologic Oncology” zwraca uwage, ze dowo-
dem etycznej postawy pracownika naukowego oraz najwyzszych stan-
dardow redakeyjnych jest jawno$¢ informacji o podmiotach przyczy-
niajacych si¢ do powstania publikacji (wktad merytoryczny, rzeczowy,
finansowy etc.), co jest przejawem nie tylko dobrych obyczajow, ale
takze spotecznej odpowiedzialno$ci. Przypominamy, ze Autorzy pu-
blikacji sg 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 odpowiedzialno$¢ 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
utworow 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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