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Obrazowanie PET/TK w diagnostyce i planowaniu terapii wznowy raka jajnika
PET/CT imaging in the diagnosis and treatment planning in recurrent ovarian cancer
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Streszczenie Cel: Ocena roli badania pozytonowej tomografii emisyjnej z tomografig komputerowg (PET/TK) w monitorowaniu chorych
po zakonczonym leczeniu pierwotnym raka jajnika oraz jego przydatnosci w planowaniu wtérnego leczenia u chorych
z nawrotem choroby. Prdba ustalenia progowych standardowych wartosci gromadzenia radioizotopu w patologicznie
zmienionej tkance (SUV), charakterystycznych dla aktywnego procesu nowotworowego, pomocnych w decyzji o wdrozeniu
dalszej terapii. Material i metody: Do badania wiaczono 140 pacjentek (Sredni wiek 57 lat) leczonych w latach 2010-2014
z powodu wznowy raka jajnika w dwéch osrodkach ginekologii onkologicznej w Polsce. Za kryterium przyjeto leczenie oparte
na standardowym protokole leczenia raka jajnika, tj. pierwotna wielonarzadowa cytoredukeja, chemioterapia uzupelniajaca
oraz mozliwo$¢ ustalenia pelnych danych klinicznych. W trakcie obserwacji po leczeniu w grupie badanej przeprowadzono
badanie ginekologiczne, ultrasonograficzne przezpochwowe i przezbrzuszne, a takze oznaczono marker CA-125 oraz wykonano
obrazowanie PET/TK z 18-fluorodeoksyglukoza. W grupie kontrolnej nie wykonywano PET/TK. Wyniki: W grupie 34 chorych
z SUV co najmniej 2,4 mikroskopowa wznowe raka jajnika w rejonie wezléw chlonnych miedniczych stwierdzono u 29 oséb,
natomiast wérdd 51 pacjentek z SUV ponizej 2,4 — w 6 przypadkach. Warto$¢ SUV co najmniej 3,5 dla weztéw chlonnych
okoloaortalnych byta zwigzana z wystapieniem wznowy w tym obszarze w 24 na 25 przypadkow. Natomiast SUV ponizej 3,5
w grupie 60 chorych potwierdzit wznowe tylko w 1 przypadku. Wnioski: Badanie PET/TK charakteryzuje si¢ wysoka
skutecznoscig w wykrywaniu wznowy po leczeniu pierwotnym. W badanej grupie chorych wykonywanie PET/TK w ramach
monitorowania pacjentek po standardowym leczeniu raka jajnika wiazalo si¢ z wydluzeniem czasu przezycia po zastosowaniu
leczenia wtérnego w stosunku do kobiet, u ktérych w kontroli nie wykonywano PET/TK. Wartos¢ graniczna SUV, okreslajaca
aktywny proces nowotworowy w lokalizacji okoloaortalnej, wynosita 3,5, a dla weziéw chtonnych miedniczych - 2,4.

Stowa kluczowe: rak jajnika, wznowa, PET/TK, SUV

AbSTra ct Aim: The aim of the study was to assess the role of positron emission tomography with computed tomography (PET/CT) in
monitoring patients after primary treatment of ovarian cancer and its usefulness in planning secondary treatment in patients
with recurrence. We also attempted to determine standardized uptake value (SUV) thresholds typical for active neoplastic process,
which are useful in making decisions on further therapy. Materials and methods: A total of 140 patients (mean age 57 years)
treated between 2010 and 2014 due to recurrent ovarian cancer in two Polish gynecologic oncology centers were included in the
study. Treatment in accordance with the standard treatment protocol for ovarian cancer, i.e. primary multiorgan cytoreduction,
adjuvant chemotherapy, and the availability of full clinical data were the inclusion criteria. Gynecologic examination, transvaginal
and transabdominal ultrasound, CA-125 measurement and 18F-fluorodeoxyglucose PET/CT were performed in the study group
in the follow-up period after primary treatment. No PET/CT was performed in the control group. Results: Microscopic recurrence
of ovarian cancer in the region of pelvic lymph nodes was found in 29 out of 34 patients with SUV >2.4 and in 6 out of 51 patients
with SUV <2.4. SUV 23.5 for para-aortic lymph nodes was associated with recurrence in this region in 24/25 cases. SUV <3.5
confirmed recurrence in only 1 out of 60 patients. Conclusions: PET/CT is characterized by high efficacy in detecting recurrence
after primary treatment. PET/CT performed in the study group as part of monitoring patients after standard treatment of ovarian
cancer was associated with longer survival after secondary treatment compared to women without PET/CT follow-up.
SUV threshold for active neoplastic process was 3.5 for para-aortic location and 2.4 for pelvic lymph nodes.

Keywords: ovarian cancer, recurrence, PET/CT, SUV
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WSTEP

imo spadku zachorowalnosci na raka jajnika w kra-
M jach rozwinietych i w Polsce guz ten nadal pozosta-

je jedna z gléwnych przyczyn zgonéw z powodu
choroby nowotworowej u kobiet™. Nowotwor ten przez diugi
czas rozwija sie bez objawdw lub skapoobjawowo, dlatego oko-
to 70% jego przypadkow jest wykrywanych dopiero w III i IV
stopniu zaawansowania wg International Federation of Gyne-
cology and Obstetrics (FIGO). Problemem wspolczesnej gi-
nekologii onkologicznej jest brak skutecznej metody przesie-
wowej dla raka jajnika, takiej jak cytologia w przypadku raka
szyjki macicy czy mammografia dla raka piersi. Badania ob-
razowe s3 wykorzystywane do oceny stopnia zaawansowania
choroby, ewentualnie proby oceny charakteru wykrytej zmia-
ny, odpowiedzi na zastosowane leczenie lub tez okreélenia spo-
sobu leczenia w przypadku wznowy choroby. Do badan obra-
zowych wykorzystywanych u chorych na raka jajnika naleza:
ultrasonografia (USG), tomografia komputerowa (TK), rezo-
nans magnetyczny (magnetic resonance imaging, MRI), pozy-
tonowa tomografia emisyjna (positron emission tomography,
PET) oraz polaczenie pozytonowej tomografii emisyjnej z to-
mografig komputerowa (PET/TK). Wlasnie to ostatnie bada-
nie cechuje sie najwigksza przydatnoscig w wykrywaniu wzno-
wy nowotworu, z czutoscig siegajaca 96%>*. Niestety, jego
specyficznos$¢ wg niektorych autoréw nie przekracza 50%.
Obecnie praktycznie wszystkie dostepne skanery pozytono-
wej tomografii emisyjnej s3 urzadzeniami hybrydowymi typu
PET/TK, czyli stanowia polaczenie PET z wielorzedowym to-
mografem komputerowym. Badanie PET/TK jest przydat-
ne w wykrywaniu wznowy, zwlaszcza przy wzroécie markera
CA-125 i niejednoznacznym wyniku TK. Ponadto polaczenie
czynnikoéw takich jak wzrost CA-125 i wznowa w badaniu ob-
razowym wykonanym tg technika moze by¢ pomocne podczas
podejmowania decyzji o rozpoczeciu, planowaniu i mozliwo-
$ci wtornej cytoredukeji. W przypadku wznowy, ktéra wystapi-
ta powyzej 12 miesiecy od zakonczenia pierwotnego leczenia,
nalezy rozwazy¢ leczenie operacyjne. Decyzja powinna zosta¢
podjeta w odniesieniu do mozliwosci catkowitego usuniecia
zmian. Zang i wsp. uwazaja, Ze pozytywny wplyw na wydluze-
nie przezycia majg tylko te zabiegi operacyjne, po ktérych nie
pozostaja zadne ogniska wznowy widoczne makroskopowo®.

MATERIAL | METODA

Do badania wlaczono 140 pacjentek w wieku 29-76 lat ($red-
nia 57 lat), leczonych w latach 2010-2014 z powodu wznowy
raka jajnika w dwdch osrodkach ginekologii onkologicznej
w Polsce. Leczenie pierwotne u tych chorych obejmowa-
to operacje stopniujacg lub wielonarzagdowa cytoredukeje
i chemioterapie uzupelniajaca, a w niektdrych przypadkach
réwniez chemioterapie konsolidacyjna. Spoéréd tej grupy
pacjentek wyodrebniono 85 chorych (61%), ktore po zakon-
czeniu leczenia byly monitorowane w taki sam sposob, tj.
przez 6 pierwszych miesiecy po zakonczeniu terapii kontrol-
ne badanie wykonywano co miesigc, a po 6 miesigcach od

DOI: 10.15557/€60.2019.0011

INTRODUCTION

espite a reduced incidence of ovarian cancer in
D developed countries and Poland, the disease is

still one of the leading causes of cancer death
among women‘". Since the tumor develops asymptomat-
ically or oligosymptomatically for a long period of time,
70% of cases are diagnosed at FIGO (International Fed-
eration of Gynecology and Obstetrics) stage III and IV.
The lack of an effective screening method for ovarian
cancer, such as cytology for cervical cancer or mam-
mography for breast cancer, is a problem faced by mod-
ern gynecologic oncology. Imaging techniques are used
for staging, optional identification of the nature of the
detected lesion, evaluation of response to the treatment
used, and for treatment planning in the case of recur-
rence. Imaging modalities used in patients with ovarian
cancer include ultrasonography (US), computed tomog-
raphy (CT), magnetic resonance imaging (MRI), posi-
tron emission tomography (PET), and positron emis-
sion tomography with computed tomography (PET/CT).
The latter one is most useful in detecting cancer recur-
rence, with sensitivity reaching 96%?*. Unfortunate-
ly, some authors estimate its specificity at up to 50%.
Currently, virtually all positron emission tomography
scanners are PET/CT hybrids, i.e. they combine PET
with multirow computed tomography. PET/CT is useful
in detecting recurrence, especially at increased CA-125
and inconclusive CT findings. Furthermore, increased
CA-125 levels combined with recurrence in PET/CT
may be of help when making decisions about initiation,
planning and the possibility of secondary cytoreduction.
In the case of recurrence within more than 12 months af-
ter primary treatment completion, surgical treatment in-
volving total resection of lesions should be considered.
According to Zang et al., only surgeries leaving no mac-
roscopically detectable foci of recurrence contribute to
longer survival®.

MATERIALS AND METHODS

The study included 140 patients aged 29-76 years (mean
age 57 years) treated between 2010 and 2014 due to re-
current ovarian cancer in two Polish gynecologic on-
cology centers. Primary treatment in these patients in-
volved staging surgery or multiorgan cytoreduction and
adjuvant chemotherapy as well as consolidation che-
motherapy in some cases. A total of 85 patients (61%)
were selected and monitored after treatment comple-
tion according to the same protocol: follow-up ev-
ery month for the first 6 months after therapy, and then
every 3 months. The follow-up included gynecolog-
ic examination, transabdominal and transvaginal ultra-
sonography, and CA-125 measurement. *F-fluorodeoxy-
glucose ("!F-FDG) PET was performed at least once a year.
The control group consisted of 55 patients (39%) with

CURR GYNECOL ONCOL 2019, 17 (3), p. 95-106
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zakoniczenia leczenia co 3 miesigce. W skfad badania kontrol-
nego wchodzily badanie ginekologiczne, USG przezbrzuszna
i przezpochwowa oraz oznaczenie markera CA-125. Obrazo-
wanie PET/TK z wykorzystaniem znacznika 18-fluorodeok-
syglukozy przeprowadzano co najmniej raz w roku. Grupe
kontrolng utworzono z 55 chorych (39%), u ktérych wznowa
zostala rozpoznana na podstawie badania innego niz PET/TK.
W obu grupach ostateczne potwierdzenie wznowy uzyskano
na podstawie badania histopatologicznego.

W badaniu zebrano dane chorych dotyczace wieku, wzro-
stu, masy ciata, typu histopatologicznego raka jajnika, stopnia
zrdznicowania histopatologicznego G, stopnia zaawansowa-
nia wg FIGO oraz klasyfikacji oceniajacej ryzyko operacyjne
zwigzane z wystgpieniem powaznych powiktan lub zgonu pa-
cjenta w czasie znieczulenia albo po nim (American Society of
Anesthesiologists, ASA). Dane podano w odniesieniu do ca-
tej grupy oraz podgrup, w ktérych czynnikiem réznicujacym
byto wykonanie badania PET/TK. W obu podgrupach anali-
zowano takze czas przezycia, czas trwania zabiegu, pozabiego-
wy czas pobytu w szpitalu, $miertelno$¢, analize przezycia, cze-
sto$¢ przeprowadzania operacji wznow choroby dla réznych
lokalizacji, progowe standardowe wartosci gromadzenia radio-
izotopu w patologicznie zmienionej tkance (standardized up-
take value, SUV) oraz liczbe interwencji chirurgicznych w za-
leznos$ci od wyniku badania histopatologicznego.
Otrzymane dane liczbowe poréwnano przy pomocy te-
stow Shapiro—Wilka, McNemara bez poprawki i z popraw-
ka Yatesa, t-Studenta, Manna-Whitneya, Kaplana—Meiera
oraz chi-kwadrat (y?) bez poprawki i z poprawka Yatesa.
Analize statystyczng przeprowadzono przy uzyciu progra-
mu Statistica v.10 firmy StatSoft Polska. Uzyskano pisemng
zgode chorych na przeprowadzenie badania.

WYNIKI

Najwiecej przypadkéw w grupach badanej i kontrolnej sta-
nowily raki surowicze, odpowiednio 80% (68 chorych)
i 62% (34 chore). Rak jasnokomdrkowy w grupie badanej
wystapil u 3 pacjentek (4%), natomiast w grupie kontrolnej
u 3 chorych (5%) (tab. 1).

U 59% chorych (50 pacjentek) w grupie badanej stwier-
dzono zréznicowanie histologiczne G3, natomiast w gru-
pie kontrolnej dominowaly przypadki ze zréznicowaniem
histologicznym posrednim, G2 - 34 kobiety (62%) (tab. 2).
Zgodnie z klasyfikacja raka jajnika wg FIGO z 2014 roku
najwigcej przypadkéw w grupach badanej i kontrolnej zali-
czono do stopnia zawansowania IIIC - 57 pacjentek (41%).
Stopien IVA zaobserwowano u 52 chorych (37%). Obra-
zowanie PET/TK w kontroli po leczeniu przeprowadzano
u 29 chorych (34%) w stadium nowotworu IIIC i 32 cho-
rych (38%) z zaawansowaniem IVA (tab. 3).

U 13% chorych w grupie badanej czas od zakonczenia pier-
wotnego leczenia do wtornej cytoredukeji wynosit 0-6 mie-
siecy, u 24% leczonych 6-12 miesigcy, u 9% 12-24 miesiace,
a u 13% pacjentek ponad 24 miesigce. W grupie kontrolnej
byto to odpowiednio 71%, 9%, 5,5% i 9% (tab. 4).

CURR GYNECOL ONCOL 2019, 17 (3), p. 95-106

recurrence diagnosed based on modality other than PET/CT.
In both groups, recurrence was ultimately confirmed
based on histopathology findings.

Data on age, height, body weight, histopathological type
of ovarian cancer, histological grade (G), FIGO stage,
and the surgical risk of anesthesia-related severe com-
plications or mortality (American Society of Anesthe-
siologists, ASA) were collected. The data were reported
for the total group and subgroups, in which PET/CT scan
was the differentiating factor. The subgroups were also
assessed for survival time, procedure duration, postop-
erative hospital stay, mortality, survival analysis, the fre-
quency of surgeries due to recurrence at different loca-
tions, standardized uptake value (SUV) threshold, and
the number of surgical interventions depending on his-
topathological findings.

The obtained numerical data were compared using the
Shapiro-Wilk test, McNemar’s test with and without
Yates correction, Student’s t-test, the Mann-Whitney
U test, Kaplan-Meier test, and chi-square test (y*) with
and without Yates correction. Statistica v.10 (StatSoft,
Poland) was used for statistical analysis. Written con-
sent for participation in the study was obtained from
patients.

RESULTS

Serous cancer accounted for the majority of cases in the
study and control group: 80% (n = 68) and 62% (n = 34)
of patients, respectively. Clear cell carcinoma accounted for
3 cases (4%) in the study group and 3 patients (5%) in the
control group (Tab. 1).

A total of 59% (n = 50) of patients in the study group pre-
sented with G3 disease, whereas G2 patients dominated
(n = 34, 62%) in the control group (Tab. 2).

According to the 2014 FIGO classification system, the ma-
jority of patients (n = 57, 41%) in the study and control
group were classified as ITIC. A total of 52 (37%) patients
were classified as IVA. Follow-up PET/CT after treatment
was performed in 29 (34%) IIIC and 32 (38%) IVA pa-
tients (Tab. 3).

The time elapsed between primary treatment and second-
ary cytoreduction was 0-6 months in 13%, 6-12 months
in 24%, 12-24 months in 9%, and more than 24 months in
13% of patients in the study group compared to 71%, 9%,
5.5% and 9%, respectively, in controls (Tab. 4).

It was additionally verified whether there were statistically
significant age, height and body weight differences between
the groups. Comparative analyses showed that the groups
were homogeneous. No statistically significant differences
were found for age (¢-test: 0.30; p = 0.7611) (Tab. 5), height
(Mann-Whitney U test: —0.13; p = 0.8959) (Tab. 6), or body
weight (Mann-Whitney U test: 0.45; p = 0.6493) (Tab. 7).
The mean age of patients was 57.04 years, the mean height
was 161.21 cm, and the mean body weight was 68.01 kg
(Tabs. 5-7).
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Grupa badana
.Ir\‘i’rtolqgiczny &:E’:‘::%’B (g;g':)aaz:::;oll:?) R?;;;;n
Histological type Study group (PFT) Control group (no PET)
gmgnczy 68 (80%) 34(62%) 102 (73%)
2}52% 11(13%) 8(15%) 19 (14%)
ploresy | aow | wew | aow
esGiniconany | (o) 9(16%) 11 (8%)
fosnokomGowy |3 (4 3.(5%) 6 (4%)
Razerm 85 55 140

Tab. 1. Charakterystyka grup badanej i kontrolnej w zalezno-
Sci od typu histopatologicznego
Tab. 1. Characteristics of study and control group by histo-

logical type
Grupa badana Grupa kontrolna Razem
G (zwykonanym badaniem PET) | (bez badania PET) Total
Study group (PET) Control group (no PET)
G1 5(6%) 3 (5%) 8 (6%)
G2 30 (35%) 34 (62%) 64 (46%)
@3 50 (59%) 18 (33%) 68 (48%)
Razem
Total 85 55 140

Tab. 2. Charakterystyka grup badanej i kontrolnej w zalezno-
$ci od stopnia zréznicowania histologicznego G
Tab. 2. Characteristics of study and control group by grade (G)

Grupa badana_ Grupa kongrolna Razem
FIGO | (zwykonanym badaniem PET) | (bez badania PET) Total

Study group (PET) Control group (no PET)
IA 3 (4%) 1(2%) 4(3%)
1B 1(1%) 0(0%) 1(1%)
IC 2(2%) 0 (0%) 2(1%)
IIA 2(2%) 0 (0%) 2(1%)
IIB 2(2%) 0(0%) 2(1%)
I1C 1(1%) 0(0%) 1(1%)
A 8(9%) 3(5%) 11(8%)
I11B 5 (6%) 3(5%) 8 (6%)
e 29 (34%) 28 (52%) 57 (41%)
IVA 32 (39%) 20 (36%) 52(37%)
Razem 8 55 140

Tab. 3. Charakterystyka grupy badanej w zaleznosci od stop-
nia zaawansowania klinicznego wg klasyfikacji FIGO

Tab. 3. Characteristics of study and control group by FIGO
stage

Dodatkowo sprawdzono, czy pacjentki z grup badanej
i kontrolnej réznily sie w sposdéb istotny statystycznie pod
wzgledem wieku, wzrostu i masy ciala. Wyniki analiz po-
réwnawczych pozwolily stwierdzi¢, ze analizowane gru-
py byly homogeniczne. Nie stwierdzono réznic istotnych
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" " Grupa
Czas od operagji do operagji
z powodu wznowy (miesiace) ?02";:3::; Grz:]zaglr)::;)na Razem
Time from primary surgery to Gontrol | Study group (%) Total
recurrence surgery (months) group (%)
0-6 39 (71%) 13 (15%) 52
6-12 5(9%) 20 (24%) 25
12-24 3(5,5%) 8(9%) 11
>24 5(9%) 33 (39%) 38
Brak danych
o data 3(5,5%) 11(13%) 14
Razem
Total 55 85 140

Tab. 4. Liczba pacjentek z uwzglednieniem czasu od opera-
cji do operacji z powodu wznowy w grupach kontrol-
nej i badanej

Tab. 4. The number of patients by the time elapsed between
surgery and another surgery due to recurrence in con-

trol and study group
i Odchylenie
Wiek | Srednia | standardowe | Mediana IR Min. | Maks.
Age Mean Standard Median Min Max
deviation
(ata
grupa y
Totdl 57,04 10,39 58 50-64 | 29 77
group
Bez PET
No PET 56,71 11,4 57 48-65 | 29 76
ZPET
PET 57,26 9,75 58 51-63| 29 77
IQR (interquartile range) — rozstep ¢wiartkowy.
IQR - interquartile range.
Tab. 5. Wiek badanych pacjentek [lata]
Tab. 5. Patients’ age [years]
i Odchylenie
Wzrost | Srednia | standardowe | Mediana IR Min. | Maks.
Height Mean Standard Median Min | Max
deviation
(ata
grupa _
Total 161,21 5,43 162 158-164 | 148 | 178
group
Bez PET
No PET 161,24 5,77 161 158-165| 148 | 176
ZPET
PET 161,2 5,23 162 158-164 | 150 | 178

Tab. 6. Wzrost badanych pacjentek [cm]
Tab. 6. Patients’ height [cm]

The groups were also compared for the ASA score, which
is used to assess the operative risk of severe intra- or
post-anesthetic complications or mortality. Most patients
were classified as ASA II (n = 56, 40%) and III (n = 76,
54%) (Tab. 8).

We also analyzed the duration of surgical procedure
in both groups. All procedure lengths were consid-
ered in the analysis, although surgical duration was
significantly different in several cases. Due to the
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Masa | Odchylenie

ciala | Srednia | standardowe | Mediana IR Min. | Maks.
Body Mean Standard Median Min | Max
weight deviation

(afa

grupa N

Total 68,01 13,4 67 585-755( 40 | 113
group

Bez PET

Noper | 6735 1441 66 55-79 | 40 | 101
LPET

PET 68,44 12,77 67 60-73 | 48 | 113
Tab. 7. Masa ciata badanych pacjentek [kg]

Tab. 7. Patients’ body weight [kg]

Skala ASA PET Bez PET Razem
ASA score No PET Total

I 1(1%) 0(0%) 1(1%)

I 35 (41%) 21(38%) 56 (40%)

Il 47 (56%) 29 (53%) 76 (54%)
IV 2(2%) 5(9%) 7 (5%)
Razem

Total 85 55 140

Tab. 8. Charakterystyka grupy badanej w zaleznosci od klasy-
fikacji chorych w skali ASA
Tab. 8. Characteristics of study group by ASA classification

Grupa badana
Study group
Lata
Yoars 1123 |4|5|61[7]8]91]10

Miesigce
Wonths 12124364 |60 | 72| 8 |9 108|120

Przezycie (%)
Survival (%) 906 764 | 672|596 [ 522 | 444 | 413 | 413 (413 |43

Tab. 9. Przezycie pacjentek, u ktorych wykonano badanie PET -
grupa badana
Tab. 9. Survival of patients with PET (study group)

Grupa badana
(ontrol group
Lata
Years 1123 |4|5|6/[7]8]91]10

Miesigce
Months 12|24 | 36|48 |60 | 72|84 |9 [108]120

Przezycie (%) | o3 | 764|582 | 473 | 437 | 364 [ 198 [ 198 [ 119 | 40

Survival (%)

Tab. 10. Przezycie pacjentek, u ktérych nie wykonano badania
PET - grupa kontrolna
Tab. 10. Survival of patients without PET (control group)

statystycznie w wieku chorych (wynik testu t-Studenta:
0,30; p = 0,7611) (tab. 5), w ich wzroscie (wynik testu Man-
na-Whitneya: —0,13; p = 0,8959) (tab. 6) oraz w masie ciala
(wynik testu Manna—-Whitneya: 0,45; p = 0,6493) (tab. 7).
Sredni wiek pacjentki wynosit 57,04 roku, $redni wzrost —
161,21 cm, a $rednia masa ciata — 68,01 kg (tab. 5-7).
Grupy pordwnano takze pod wzgledem skali ASA, oceniajg-
cej ryzyko operacyjne zwigzane z wystgpieniem powaznych

CURR GYNECOL ONCOL 2019, 17 (3), p. 95-106
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Ryc. 1. Smiertelnos¢ pacjentek w grupach bez badania PET
i z badaniem PET w kontroli po leczeniu pierwotnym

Fig. 1. Mortality in the group without follow-up-PET and the
group with follow-up PET after primary treatment

I Brak zgonu / No mortality

Funkcja przezycia — grupa chorych bez PET
The function of survival — non-PET patients
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Ryc. 2. Poréwnanie funkcji przezycia w grupie kontrolnej
Fig. 2. The function of survival in the control group

Funkgja przezycia — grupa chorych z PET
The function of survival — PET patients
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Ryc. 3. Poréwnanie funkcji przezycia w grupie badanej
Fig. 3. The function of survival in the study group 99
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Funkcja przezycia
The function of survival
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0
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Prawdopodobieristwo przezycia
The probability of survival

T
0 12 24 3 4 60 72 8 96 108 120 13
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Ryc. 4. Poréwnanie funkcji przezycia dla obu grup
Fig. 4. An intergroup comparison of survival function in both group

powiktan lub zgonu pacjenta w czasie znieczulenia albo po
nim. Wiekszo$¢ pacjentek w obu grupach stanowity chore
w II (56, tj. 40%) i III stopniu wg ASA (76, tj. 54%) (tab. 8).
Dla obu rozpatrywanych grup przeanalizowano czas trwa-
nia zabiegu. W analizie uwzglednione zostaly wszystkie
czasy, mimo ze w kilku przypadkach czas zabiegu wyraz-
nie roznil si¢ od pozostatych. W celu sprawdzenia, czy roz-
wazane przecietne czasy trwania zabiegu rdznig si¢ w spo-
soOb istotny statystycznie, ze wzgledu na charakter danych
postuzono si¢ nieparametrycznym testem Manna—Whit-
neya. Na podstawie otrzymanej wartosci p = 0,0798 istot-
nych réznic nie stwierdzono, a §redni czas trwania zabiegu

104" ;
35
08 -
06
RN P
£= it
GRS
04
02 -
00"
T T T T T T
0,0 0,2 04 0,6 08 1,0
1— specyficznos¢
1 — specificity
Ryc. 5. Wykres ROC - lokalizacja przerzutéw do weztéw oko-
toaortalnych
Fig. 5. ROC graph - metastasis location in the para-aortic
lymph nodes

nature of data, we used non-parametric Mann-Whit-
ney U test to verify whether there were statistically
significant differences between these average lengths
of procedures. No significant differences were found
(p = 0.0798), and the mean procedure duration was
123.68 minutes in the control group and 147.97 min-
utes in the study group.

- - Wynik badania Wynik badania
xlz?\j;f; lokalizadi n SV histopatologicznego Mediana sV histopatologicznego Mediana
ke furrenc{’ site dodatni Median ujemny Median

Positive histopathology Negative histopathology

Siec
Omentum 30 0-24,1 24 4,58 0-8,4 6 4,47
Krezka jelita
Mesentery 39 0-39,6 34 9,51 0-5,1 5 1,28
oz 2 | 0335 16 10,85 4-145 6 75
ver
Odzwiernik
Pylorus 6 10,4-11,3 2 10,8 0-8,4 4 3,85
Katnica
(aecum 13 0-21 n 6,74 1-23 2 1,65
Sledziona
Spleen 19 0-10,5 13 538 0-22,6 6 4713
Wyrostek robaczkowy .
Appendi 12 0-35 5 0,7 0 7 0
Esica
Sigmoid 13 0-143 1 3,74 3,4-155 2 9,45
Odbytnica
Rectum 12 0-15,7 8 6,9 0-7 4 29
Kikut pochwy . .
Vaginal stump 20 0-22 17 8,95 0-15,9 3 2,03

Tab. 11. Wartosci SUV w grupie z PET w wybranych przerzutach narzgdowych, w ktérych po resekcji potwierdzono obecnosé wznowy
Tab. 11. SUVs for selected organ metastases with confirmed recurrence after resection in the PET group
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Ryc. 6. Wykres ROC - lokalizacja przerzutéw do weztéw mied-
niczych
Fig. 6. ROC graph - metastasis location in the para-aortic
lymph nodes
Razem
Suv SUV 23,5 SUV <3,5 Totdl
Wynik badania
histopatologicznego
dodatni % ! %
Positive histopathology
Wynik badania
histopatologicznego
ujemny 1 59 60
Negative histopathology
Razem
Total 25 60 85

Tab. 12. Zgodnosé wynikéw badania histopatologicznego z wy-
nikami oceny SUV dla lokalizacji okotoaortalnej

Tab. 12. Agreement between histopathological findings and
SUV for para-aortic location

Razem
Suv SuV >2,4 SUV<2,4 Totdl
Wynik badania
histopatologicznego
dodatni 2 6 %
Positive histopathology
Wynik badania
histopatologicznego
ujemny 5 45 50
Negative histopathology
Razem
Total 34 51 85

Tab. 13. Zgodnosé wynikéw badania histopatologicznego z wy-
nikami oceny SUV dla lokalizacji miedniczej

Tab. 13. Agreement between histopathological findings and
SUV for pelvic location
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Furthermore, we analyzed the length of postoperative hos-
pital stay in both groups. There were no statistically sig-
nificant differences in the mean length of postoperative
hospital stay (Mann-Whitney U test: p = 0.4959), which
was 13.85 days in the control group and 12.15 days in the
study group.

We also analyzed the survival of patients. The 3- and
5-year survival rates were 67.3% and 52.2%, respective-
ly, in the study group (with follow-up PET/CT), and
58.2% and 43.7%, respectively, in the control group
(Tabs. 9 and 10).

We then compared mortality rates between study and con-
trol groups. Mortality was reported for 48 patients in the
control group (no follow-up PET/CT) and 42 patients in the
study group. Mortality rates were 49% in the study group
and 87% in the control group (Fig. 1).

We performed survival analysis for both groups. The Ka-
plan-Meier estimator was used to estimate survival.
Survival functions for each group are shown on the graphs.
The survival rates were compared at the next stage of the
analysis. It was concluded based on the adopted « = 0.05
for the obtained p = 0.0416 for log-rank test that there was
a statistically significant difference in survival rates between
the two groups (Figs. 2-4).

The analysis of the graph and the obtained p-value indicated
differences in survival curves. Longer survival was reported
for the study group vs. control group.

There were differences in SUV for recurrence depending
on its site. These were 0-22 for vaginal stump, 10.4-11.3
for the pylorus, 0-14.3 for the sigmoid colon, 0-15.7 for
the rectum, 0-33.5 for the liver and 0-10.5 for the spleen.
In 6 cases no recurrence was confirmed for SUV 0-22.6
(Tab. 11).

We also analyzed PET/CT SUV for para-aortic and pelvic
lymph nodes. We used the receiver operating characteristic
(ROC) to search for the SUV cut-off point, for which a val-
ue above the adopted threshold would mean a malignan-
cy, and a change below the adopted threshold would mean
a benign lesion. SUVs (quantitative variables) were com-
pared with histopathological findings (dichotomous: 1 - tu-
mor; 0 - no tumor). Two sites of metastasis were consid-
ered: para-aortic and pelvic.

The proposed SUV cut-off values were 3.5 for para-aortic
metastasis and 2.4 for pelvic metastasis (Figs. 5 and 6).

We additionally verified, using the obtained cut-off val-
ues, whether histopathological findings corresponded to
SUVs. All lesions with SUV equal to or higher than the
cut-off threshold were considered malignancies. Other
lesions were considered benign. The McNemar’s test or
the McNemar’s test with Yates correction (depending on
the obtained observed and expected values) were used to
compare the consistency of diagnosis using both methods.
We additionally determined the Cohen’s kappa (k) co-
efficient, which determines the level of agreement be-
tween two measurements of the same variable under dif-
ferent conditions.
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wynio6st 123,68 min w grupie kontrolnej i 147,97 min
w grupie badane;j.

Kolejna analiza dotyczyla czasu pobytu w szpitalu po opera-
cji chorych z obu grup. Przecietne czasy pobytu w szpitalu
po operagji nie roznily si¢ w sposob istotny statystycznie (test
Manna-Whitneya: p = 0,4959), a wynosily $rednio 13,85 dnia
dla grupy kontrolnej i 12,15 dnia dla grupy badane;.

W badaniu analizowano takze czas przezycia pacjentek.
W grupie badanej, w ktorej w obserwacji po leczeniu pier-
wotnym wykonano badanie PET/TK, 3- i 5-letnie przezycia
dotyczyly 67,3% i 52,2% grupy, natomiast w grupie kontrol-
nej odpowiednio 58,2% i 43,7% grupy (tab. 9, 10).
Nastepnie poréwnano $miertelno$¢ pacjentek w grupach
badanej i kontrolnej. Sposréd 55 pacjentek, u ktérych
w kontroli po leczeniu nie wykonywano badania PET/TK,
zmarto 48 chorych, natomiast w grupie badanej zmarty
42 pacjentki. Procentowo $miertelnos¢ chorych w gru-
pie badanej wyniosta 49%, w grupie kontrolnej zas - 87%
(ryc. 1).

Dla obu rozpatrywanych grup pacjentek przeprowadzono anali-
z¢ przezycia. Estymacje przezycia wykonano przy wykorzystaniu
metody Kaplana-Meiera. Na wykresach zaprezentowano funk-
cje przezycia dla kazdej grupy. W dalszym etapie analizy doko-
nano poréwnania rozpatrywanych przezy¢. Na podstawie przy-
jetego poziomu « = 0,05, w odniesieniu do uzyskanej warto$ci
P =0,0416 dla testu log-rang, wywnioskowano, ze przezywalnos¢
w obu grupach rézni sie w sposéb istotny statystycznie (ryc. 2-4).
Analiza wykresu oraz otrzymana warto$¢ p $wiadcza o wy-
stepowaniu réznic w krzywych przezycia. W grupie badanej
odnotowano diuzsze czasy przezycia w poréwnaniu z gru-
pa kontrolng.

Wartosci SUV dla wznowy réznily sie w zaleznosci od jej
miejsca. Wynosily one odpowiednio 0-22 dla lokalizacji
w kikucie pochwy, 10,4-11,3 dla odzwiernika, 0-14,3 dla
esicy, 0-15,7 dla odbytnicy, 0-33,5 dla watroby i 0-10,5 dla
$ledziony. W 6 przypadkach nie potwierdzono wznowy dla
wartos$ci SUV 0-22,6 (tab. 11).

Analizie poddano takze warto$ci SUV w PET/TK dla we-
ztéw chionnych okoloaortalnych oraz miedniczych. Za po-
mocg wyznaczenia krzywej ROC (receiver operating charac-
teristic) poszukiwano punktu odciecia dla wartosci SUV, dla
ktorej powyzej przyjetego progu zmiana oznaczalaby zmia-
ne nowotworows, ponizej za$ miataby charakter nienowo-
tworowy. Wartoéci SUV (bedace zmienng ilo$ciows) zesta-
wiono z wynikami histopatologicznymi (majacymi charakter
dychotomiczny: 1 - zmiana; 0 - brak zmiany). Rozwazano
dwie lokalizacje przerzutéw: okoloaortalne oraz miednicze.
Proponowane punkty odciecia to SUV = 3,5 dla przerzu-
tow okotoaortalnych oraz SUV = 2,4 dla przerzutéw mied-
niczych (ryc. 516).

Dodatkowym elementem analizy bylo sprawdzenie - przy wy-
korzystaniu wyznaczonych punktéw odciecia — zgodnosci wy-
nikéw pochodzacych z oceny histopatologicznej z wynikami
okreslonymi na podstawie oceny SUV. Wszystkie zmiany cha-
rakteryzujace si¢ wartoécig SUV réwng badz wyzsza od wyzna-
czonej jako prog odciecia przyjeto za zmiany nowotworowe.
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SUV of at least 3.5 for para-aortic lymph nodes was as-
sociated with recurrent ovarian cancer at this site in 24
out of 25 cases. SUV <3.5 confirmed recurrence in only
1 out of 60 patients. A value of 0.4795 (y* = 0.05) for sta-
tistical significance level a = 0.05 was obtained using the
McNemar’s test with Yates correction. We additionally de-
termined Cohen’s x coefficient, which was 0.94, indicating
high consistency of the findings (Tab. 12).

Microscopic recurrence of ovarian cancer in the region of
pelvic lymph nodes was found in 29 out of 34 patients with
SUV >2.4 and only 6 out of 51 patients with SUV <2.4.
A p-value of 0.7630 (x* = 0.09) was obtained in the
McNemar’s test, indicating that both assessment meth-
ods yielded consistent results, and therefore allowed to
detect the same percentage of patients with malignancy.
Cohen’s x coefficient was 0.73, which indicated high
agreement of results (Tab. 13).

We also compared the frequency of surgeries due to re-
currence at different sites between the study group and
controls. Considering the observed and expected val-
ues, we used y?, y*> with Yates correction or the Fisher’s
exact test. We found statistically significant differences
for three sites: greater omentum, mesentery and liver.
In the case of omental recurrence, significantly high-
er rates of surgery were reported for controls (47% of
cases) compared to the study group (28%). A reverse
tendency was observed for mesenteric and hepatic re-
currence. Significantly higher rates of surgery due to
recurrence were observed in the study group compared
to controls. In the case of mesenteric location, surgi-
cal treatment was used in 40% of patients with PET and
24% of controls. It should be noted that the obtained
p-value was on the border of statistical significance
(a = 0.05). Hepatic surgery was performed in 19% of
patients in the study group and 4% of controls. No sta-
tistically significant relationship was found in the num-
ber of surgeries between the study group and controls
for other analyzed sites, i.e. para-aortic lymph nodes,
external and internal iliac lymph nodes, pylorus, cae-
cum, spleen, appendix, sigmoid colon, rectum and vag-
inal stump.

We determined the difference between negative histopa-
thology findings in the study and the control group to ver-
ify the number of surgical interventions in relation to pos-
itive histopathology. It was found based on the obtained
results that surgeries with negative biopsies were signifi-
cantly less common in the study group (Mann-Whitney
U test: —3.14; p = 0.0017).

In the study group, recurrences were found in the follow-
ing locations: the mesentery (n = 39), external iliac lymph
nodes (n = 34), internal iliac lymph nodes (n = 25), greater
omentum (# = 26), and para-aortic lymph nodes (n = 24).
Recurrence was located in the spleen, liver, caecum, appen-
dix and pylorus in 20, 17, 14, 5 and 2 women, respectively.

In the control group, recurrences were found in the fol-
lowing locations: greater omentum (n = 26), external iliac
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Z kolei pozostate oznaczono jako nienowotworowe. Do poréw-
nania zgodno$ci rozpoznan ustalonych przy uzyciu obu me-
tod wykorzystano test McNemara lub McNemara z poprawka
Yatesa (w zaleznoéci od otrzymanych wartosci obserwowanych
oraz oczekiwanych). Dodatkowo wyznaczony zostat wspotczyn-
nik kappa (k) Cohena, ktéry okresla stopient zgodnosci dwukrot-
nych pomiaréw tej samej zmiennej w réznych warunkach.
Wartos¢ SUV wynoszaca co najmniej 3,5 dla lokalizacji we-
zféw chionnych okoloaortalnych byta zwigzana z wystapieniem
wznowy raka jajnika w tym obszarze w 24 na 25 przypadkéw.
Natomiast SUV ponizej 3,5 w grupie 60 chorych potwierdzit
wznowe tylko w 1 przypadku. Na podstawie przeprowadzonego
testu McNemara z poprawka Yatesa otrzymano warto$¢ 0,4795
(x* = 0,05) na przyjetym poziomie istotnosci « = 0,05. Dodatko-
wo wyznaczono wspolczynnik x Cohena, ktéry wyniost 0,94, co
oznaczalo duza zgodnos¢ wynikow (tab. 12).

W grupie 34 chorych z SUV co najmniej 2,4 stwierdzono mi-
kroskopowa wznowe raka jajnika w rejonie weztéw chtonnych
miedniczych u 29 chorych, natomiast u 51 pacjentek z SUV
ponizej 2,4 wznowe potwierdzono jedynie w 6 przypadkach.
Na podstawie przeprowadzonego testu McNemara otrzyma-
no wartosci p = 0,7630 (x* = 0,09) i wywnioskowano, Ze obie
metody oceny daja zgodne wyniki, a zatem pozwolily wy-
kry¢ taki sam odsetek 0sob ze zmiang nowotworowa. Wspot-
czynnik x Cohena wynosit 0,73, co oznaczalo duzg zgodnos¢
wynikow (tab. 13).

Poréwnano takze czestos¢ przeprowadzania operacji wznow
choroby w réznych lokalizacjach w grupach kontrolnej i ba-
danej. Uwzgledniajac wartosci obserwowane oraz oczekiwane,
zastosowano odpowiednio test y?, y* z poprawka Yatesa lub do-
ktadny test Fishera. Roznice istotne statystycznie zaobserwo-
wano w przypadku trzech lokalizacji: sie¢, krezka jelita i wa-
troba. W wypadku lokalizacji wznowy w sieci istotnie czesciej
operowane byly pacjentki z grupy kontrolnej (w 47% przypad-
kow) niz z grupy badanej (w 28% przypadkow). Odwrotna
tendencje zauwazono dla lokalizacji krezki jelita oraz watroby.
Chore z grupy badanej byty operowane z tego powodu istotnie
czgsciej niz pacjentki z grupy kontrolnej. W wypadku lokaliza-
cji krezki jelita wérdd chorych, u ktérych wykonano badanie
PET, operacje przeprowadzono w 40% przypadkéw, podczas
gdy w grupie kontrolnej - w 24% przypadkow. Wart uwagi jest
fakt, ze otrzymany wynik p byl na granicy przyjetego do obli-
czen poziomu istotnosci statystycznej o = 0,05. Watrobe ope-
rowano w 19% przypadkéw w grupie badanej i zaledwie w 4%
w grupie kontrolnej. W pozostalych rozpatrywanych lokaliza-
cjach, tj. weztéw chlonnych okoloaortalnych, biodrowych ze-
wnetrznych i wewnetrznych, odzwiernika, katnicy, sledziony,
wyrostka robaczkowego, esicy, odbytnicy i kikuta pochwy, nie
stwierdzono zaleznosci statystycznej pomiedzy liczba przepro-
wadzonych operacji w grupach badanej i kontrolnej.

W celu zweryfikowania liczby interwencji chirurgicznych
w stosunku do dodatniego wyniku histopatologicznego,
tj. potwierdzona wznowa raka jajnika, w grupach bada-
nej i kontrolnej wyznaczono réznice pomiedzy ujemny-
mi wynikami badania histopatologicznego. Na podstawie
otrzymanych wynikow stwierdzono, ze w grupie badanej
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lymph nodes (n = 15), mesentery (n = 13), internal iliac
lymph nodes (n = 11), and vaginal stump (n = 7). In 4 con-
trols, the recurrence was located in the spleen, rectum and
the sigmoid colon.

DISCUSSION

PET/CT is increasingly used in gynecologic oncology.
It is widely used for staging of primary gynecologic ma-
lignancies, the assessment of combined treatment re-
sponse, and the diagnosis of recurrence. PET/CT not
only provides data on the anatomical location of a given
focal recurrence and spatial relationships in its vicini-
ty, such as invasion to the adjacent tissues, but also al-
lows for the assessment of the functional status of a giv-
en focal lesion.

Complete primary cytoreduction, which is operator-de-
pendent, is still of key importance for successful surgical
treatment. Therefore, diagnostic methods that increase the
likelihood of achieving complete cytoreduction are used
in treatment planning. This also applies to the treatment
of recurrent ovarian cancer. Unfortunately, the success
of surgical treatment is short-term in most patients with
ovarian cancer. Ovarian cancer recurs during a 5-year fol-
low-up in up to 80% of patients®!V. Recurrence within
2 years after primary treatment is observed in 20-30% of
FIGO IA-IIA patients and more than 75% of IIB-IV pa-
tients. Lee et al. showed in their analysis of the CALYPSO
study, which included 1,194 patients with platinum-sen-
sitive ovarian cancer, that secondary cytoreduction had
beneficial effects on disease-dependent overall survival®?.
A multifactorial analysis showed that the following fea-
tures of surgically treated recurrence contribute to lon-
ger survival: size <5 cm, sensitivity to platinum CA-125
<100 U/mL, a single metastatic foci in other organs and
hemoglobin >12 g/dL"%.

We found that a follow-up PET/CT after primary treat-
ment was useful in predicting response to secondary treat-
ment. Overall survival was a measure of this response.
Statistically significant differences in survival were found
between the groups. The 3- and 5-year survival rates were
67.3% and 52.2%, respectively, in the study group, which
received follow-up PET/CT after primary treatment,
compared to 58.2% and 43.7%, respectively, in the con-
trol group (no follow-up PET/CT). This is in line with
the findings presented by Lee et al., who concluded that
PET/CT may prove useful for predicting overall survival.
The authors also showed that resection of all metastatic
sites during secondary surgery was associated with longer
progression-free and overall survival. For overall survival,
there was a 32% reduction in the 3-year risk of mortality
and progression'*'?. A multicenter study including 1,100
patients with recurrent ovarian cancer also demonstrated
increased overall survival after complete cytoreduction®.
These findings point to the importance of precise diag-
nostic imaging, which not only allows for identifying
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znamiennie rzadziej wystepowaly operacje, w ktorych z po-
branego materialu otrzymano ujemny wynik histopatolo-
giczny (warto$¢ testu Manna-Whitneya: —3,14; p = 0,0017).
W grupie badanej wznowy raka jajnika zaobserwowano
w nastepujacych lokalizacjach: w krezce jelita — 39 przypad-
kow, w weztach biodrowych zewnetrznych - 34 przypadki,
w wezlach biodrowych wewnetrznych - u 25 kobiet, w sie-
ci wiekszej — u 26 chorych, w weztach okotoaortalnych -
u 24 kobiet. Sledziona, watroba, katnica, wyrostek robacz-
kowy i odzwiernik byly miejscem wznowy raka jajnika od-
powiednio u 20, 17, 14, 5 i 2 kobiet.

W grupie kontrolnej wznowy raka jajnika zaobserwowano
w 26 przypadkach w sieci wiekszej, u 15 kobiet w weztach
biodrowych zewnetrznych, u 13 chorych w krezce jelita,
u 11 kobiet w weztach biodrowych wewnetrznych i u 7 cho-
rych w kikucie pochwy. W 4 przypadkach grupy kontrolnej
wznowa zlokalizowana byta w §ledzionie, odbytnicy i esicy.

OMOWIENIE

Badanie PET/TK znajduje coraz wigksze zastosowanie w gi-
nekologii onkologicznej. Jest ono powszechnie wykorzystywa-
ne zaréwno w okreélaniu stopnia zaawansowania pierwotnych
zmian zlosliwych zlokalizowanych w obrebie kobiecych narza-
dow plciowych, jak i w ocenie odpowiedzi na leczenie skoja-
rzone, a takze w diagnostyce wznowy. Badanie PET/TK nie
tylko moze by¢ zrédtem informacji o anatomicznej lokalizacji
danego ogniska wznowy i relacjach przestrzennych w jego sa-
siedztwie, takich jak np. naciekanie sgsiednich narzadéw, ale
takze pozwata oceni¢ stan funkcjonalny danego ogniska.
Dla powodzenia terapii chirurgicznej w raku jajnika nadal klu-
czowe znaczenie ma — zalezna od leczacego — pierwotna cal-
kowita cytoredukcja. W zwiazku z tym w planowaniu lecze-
nia zastosowanie znajduja gtéwnie te badania, ktore pozwalajg
zwiekszy¢ prawdopodobienstwo osiagniecia calkowitej cyto-
redukcji. Podobne zalozenie jest aktualne takze w przypadku
leczenia wznowy raka jajnika. Niestety, u wiekszosci chorych
z rakiem jajnika powodzenie leczenia chirurgicznego jest krot-
kotrwate. W 5-letniej obserwacji nawrot raka jajnika pojawia
si¢ az u 80% chorych®'Y. W 2-letniej obserwacji po leczeniu
pierwotnym wznowe raka jajnika obserwuje si¢ u20-30% cho-
rych w stopniach IA-IIA wedtug FIGO i u ponad 75% cho-
rych w stopniach IIB-IV. Lee i wsp., analizujac dane z badania
CALYPSO, ktdre obejmowato 1194 przypadki platynowrazli-
wego raka jajnika, wykazali korzystny wplyw catkowitej wtor-
nej cytoredukeji na przezycie catkowite zalezne od choroby'?.
Przeprowadzona wieloczynnikowa analiza pokazala, ze na cal-
kowite przezycie wptywaja korzystnie nastgpujace cechy wzno-
wy choroby, ktéra byla leczona chirurgicznie: wielkos¢ wzno-
wy nieprzekraczajaca 5 cm, wrazliwo$¢ na preparaty platyny,
warto$¢ CA-125 ponizej 100 IU/ml, pojedyncze ognisko prze-
rzutowe do innych narzaddw i stezenie hemoglobiny powy-
7ej 12 g/d119.

W omawiane] pracy zaobserwowano przydatno$¢ badania
PET/TK stosowanego w obserwacji po zakonczeniu lecze-
nia pierwotnego w predykcji odpowiedzi na leczenie wtorne.
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recurrence, but also for the assessment of its extent in
order to plan further treatment. Fulham et al. showed
that PET/CT allows for a 68% increase in detection
rates for recurrences compared to other imaging mo-
dalities®.

According to a generally accepted view, two compo-
nents, i.e. location and functional pattern of focal le-
sions, should be considered in the diagnosis of recur-
rent ovarian cancer to ensure appropriate diagnostic
sensitivity. PET/CT combines anatomical and func-
tional imaging, thereby providing a basis for treatment
planning, secondary surgical treatment in particular®.
In our study, we not only managed to determine the cor-
rect location of lesions using PET/CT, but also correlat-
ed tracer uptake with the nature of the identified lesion.
Metastases were most often found in the retroperito-
neal para-aortic region in the analyzed patient popula-
tion with recurrent ovarian cancer. We found that SUV
of 3.5 for para-aortic lymph nodes, and 2.4 for pelvic
lymph nodes showed 95% diagnostic sensitivity for re-
currence. Similar results were obtained by Rose et al.
and Wright et al.!*!9), Yen et al. showed that SUV >3.3
for para-aortic lymph nodes was strongly indicative
of recurrence at this location and shorter survival®®.
According to Panici and Angioli, ovarian cancer me-
tastases are most often located in the upper para-aor-
tic lymph nodes at the following sites: between the in-
ferior vena cava and the aorta, and below the junction
of the left renal vein and the aorta’”. Pereira et al. dem-
onstrated that removal of at least several lymph nodes
in each anatomical group, as well as at least 21 bilater-
al lymph nodes is necessary for appropriate predicative
accuracy in determining lymph node involvement*!%.
Unfortunately, surgeons often fail to remove the recom-
mended number of lymph nodes, obturator lymph nodes
in particular.

Furthermore, our analysis showed that earlier and bet-
ter surgical treatment planning was possible in the study
group compared to controls. Appropriate preparation of
the patient and medical personnel allowed for achiev-
ing surgical goals, which contributed to reduced mortal-
ity and longer survival, as well as more effective surgery,
as was already shown by achieving longer patient surviv-
al and reduced mortality rates. Furthermore, false-pos-
itive results for recurrence were statistically significant-
ly less common in the PET/CT group than in controls
(no PET/CT)@,

In the case of suspected splenic and mesenteric metas-
tases, false-positive results were statistically significantly
more common compared to other abdominal sites, regard-
less of whether PET/CT was or was not performed. For lo-
cations of potential recurrence such as the liver, caecum,
sigmoid colon, rectum and internal iliac lymph nodes,
false-positive results were statistically significantly more
common in the control group, where no PET/CT was used
in the imaging after primary treatment.
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Miarg tej odpowiedzi byt calkowity czas przezycia. Ustalono, ze
przezywalno$¢ w obu grupach rézni si¢ w sposoéb istotny staty-
stycznie. W grupie badanej, w ktdrej w ramach obserwacji po
leczeniu pierwotnym wykonano badanie PET/TK, 3- i 5-let-
nie przezycia wynosity odpowiednio 67,3% i 52,2%, natomiast
w grupie kontrolnej, w ktdrej nie wykonano badania PET/TK -
odpowiednio 58,2% i 43,7%. Jest to zgodne z wynikami ba-
dania przeprowadzonego przez Lee i wsp. i ich obserwacja, ze
wykonanie PET/TK moze by¢ przydatne w predykgji catko-
witego przezycia. Autorzy ci wykazali ponadto, ze usunigcie
wszystkich ognisk przerzutowych w czasie wtornego zabiegu
operacyjnego wigzalo si¢ z wydluzeniem zaréwno czasu prze-
zycia wolnego od progresji, jak i calkowitego czasu przezycia.
W przypadku catkowitego przezycia ryzyko zgonu i progre-
sji choroby w ciagu 3 lat zmniejszato sie 0 32%%-'?. Podobnie
w wieloosrodkowym badaniu obejmujacym grupe 1100 cho-
rych ze wznowa raka jajnika wykazano wydltuzenie calkowite-
go czasu przezycia w przypadkach catkowitej cytoredukeji®.
W kontekscie tych wynikéw znaczenia nabiera precyzyjna dia-
gnostyka obrazowa, ktora pozwala na ustalenie nie tylko na-
wrotu choroby; ale takze jej zasiegu pod katem planowania dal-
szej terapii. Fulham i wsp. wykazali, ze PET/TK jest badaniem,
dzieki ktéremu wykrywa si¢ 0 68% wigcej zmian nawrotowych
w poréwnaniu z innymi technikami obrazowania®?.

W diagnostyce wznowy raka jajnika, w celu zapewnienia jej od-
powiedniej czutosci, zgodnie z ogolnie przyjetym pogladem, na-
lezy uwzgledni¢ dwie sktadowe, tj. lokalizacje i obraz czynnoscio-
wy ognisk. Tomografia komputerowa z PET faczy obrazowanie
anatomiczne z funkcjonalnym i w ten sposob stanowi podsta-
we planowania terapii, zwlaszcza wtérnego leczenia chirurgicz-
nego®. W pracy nie tylko ustalono trafnos¢ lokalizacji zmian
przy uzyciu badania PET/TK, ale takze przeprowadzono kore-
lacje pomigdzy stopniem wychwytu znacznika a charakterem
ujawnionej zmiany. W analizowanej grupie chorych ze wznowsa
raka jajnika przerzuty stwierdzano najczgsciej w przestrzeni za-
otrzewnowej w okolicy okoloaortalnej. Ustalono, ze warto$¢ od-
ciecia SUV wynoszaca dla wezléw okotoaortalnych 3,5, a dla we-
zféw miedniczych 2,4 dawata czutos¢ diagnostyczng wznowy na
poziomie przekraczajacym 95%. Podobne wyniki uzyskali Rose
i wsp. oraz Wright i wsp.1*!%), Yen i wsp. wykazali, ze SUV po-
wyzej 3,3 w lokalizacji weztéw chfonnych okotoaortalnych silnie
wskazywal na wznowe w tej okolicy oraz krétsze przezycie.
Panici i Angioli twierdza, ze przerzuty raka jajnika lokalizu-
ja sie najczesciej w wezlach chtonnych okoloaortalnych gor-
nych w nastepujacych obszarach: pomiedzy zyla prézng dolng
iaortg oraz ponizej skrzyzowania zyly nerkowej lewej i aorty!”.
Pereira i wsp. wykazali, ze do osiagniecia odpowiedniej doktad-
nosci predykcyjnej wystepowania przerzutéw w weztach chton-
nych konieczne jest usuniecie co najmniej kilku wezléw z kaz-
dej grupy anatomicznej, a takze nie mniej niz 21 weztéw z danej
strony"®'). Niestety, czesto nie dochodzi do usuniecia zalecanej
liczby weztéw, zwlaszcza zastonowych.

Przeprowadzona analiza wykazala ponadto, ze w grupie
badanej mozna bylo wczesniej i lepiej zaplanowa¢ lecze-
nie operacyjne w poréwnaniu z grupg kontrolng. Odpo-
wiednie przygotowanie pacjentki oraz personelu pozwolito
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CONCLUSIONS

1. PET/CT is characterized by high efficacy in detecting re-
current ovarian cancer after primary treatment. Patients
undergoing follow-up PET/CT after primary treatment
showed longer survival after secondary treatment com-
pared to patients monitored using modalities other than
PET/CT.

2. PET/CT SUV for an active neoplastic process requir-
ing surgical intervention or chemotherapy in patients
with recurrent ovarian cancer is estimated at 3.5 for
para-aortic lymph nodes and 2.4 for pelvic lymph
nodes.

3. Preoperative PET/CT allows for reliable determination
of the site and size of recurrence. This allows for early
planning of surgical extent and the choice of an appro-
priate surgical technique, which directly contributes to
longer survival and reduced mortality rates.
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na osiagniecie celu chirurgicznego, co przetozylo si¢ na
spadek $miertelnosci oraz diuzszy czas przezycia, na wy-
konanie zabiegu, ktory wykazal si¢ wigksza skuteczno-
$cia, co stwierdzono wczesniej, uzyskujac wydtuzenie prze-
zywalnosci chorych oraz spadek odsetka $miertelnosci.
Ponadto w grupie pacjentek, w ktorej wykonano badanie
PET/TK, statystycznie istotnie rzadziej odnotowywano wy-
niki falszywie dodatnie w zakresie wystepowania wznowy
w stosunku do grupy chorych niepoddawanych takiemu ob-
razowaniu®”.

W przypadku podejrzenia przerzutéw w $ledzionie i krez-
ce jelita, niezaleznie od tego, czy wykonywano badanie
PET/TK, czy tez go nie wykonywano, wyniki falszywie do-
datnie uzyskiwano statystycznie czesciej niz w przypadku in-
nych miejsc w jamie brzusznej. Natomiast w takich lokali-
zacjach potencjalnej wznowy, jak watroba, katnica, esica,
odbytnica i wezly chfonne biodrowe wewnetrzne, statystycz-
nie znamiennie czeéciej wyniki fatszywie dodatnie wystapi-
ty w grupie kontrolnej, a wiec w przypadkach, gdy w obra-
zowaniu po leczeniu pierwotnym nie wykonywano PET/TK.

WNIOSKI

1. Badanie PET/TK charakteryzuje si¢ wysoka skutecz-
noscig w wykrywaniu wznowy raka jajnika po leczeniu
pierwotnym. Pacjentki, u ktérych w monitorowaniu po
leczeniu pierwotnym wykonywano PET/TK, po zasto-
sowaniu leczenia wtornego cechowaly si¢ diuzszym cza-
sem przezycia niz chore, ktére poddawano kontroli przy
uzyciu metod obrazowania innych niz PET/TK.

2. W badaniu PET/TK charakterystyczna warto$¢ SUV okresla-
jaca aktywny proces nowotworowy wymagajacy przeprowa-
dzenia zabiegu chirurgicznego lub wlaczenia chemioterapii
u chorych ze wznowg raka jajnika dla weztéw okotoaortal-
nych wynosi 3,5, natomiast dla weztéw miedniczych - 2,4.

3. Przedoperacyjne wykonanie badania PET/TK pozwala
na wiarygodne okre$lenie miejsc oraz wielko$ci wznowy.
Umozliwia to wcze$niejsze zaplanowanie rozleglosci za-
biegu oraz wybdr wlasciwej techniki operacyjnej, co ma
bezposredni wplyw na wydluzenie przezywalnosci cho-
rych, a zarazem spadek odsetka ich $miertelnosci.
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Abstract

Streszczenie

Aim of the study: Inaccurate lymph node staging affects treatment planning and may contribute to worse prognosis.
A retrospective study was performed to confirm this hypothesis. Materials and methods: Data about patients diagnosed
with stage I-III endometrial cancer between January 1, 2008 and December 31, 2009 (cases with multiple primary tumors
were excluded) was extracted from cancer register of Kyiv City Clinical Oncology Centre. Hypothesis: The absence of
lymphadenectomy in a patient with apparent early stage endometrial cancer, but with undiagnosed lymph node metastases
may lead to understaging and undertreatment with worse prognosis and outcomes. Cancer-specific survival was the primary
outcome. Results: From 564 patients assessed for eligibility, 61 were excluded. Cancer-related death was reported in 76 cases:
39 stage I, 14 — stage II, and 23 - stage III patients. Median cancer-specific survival was 27 months for stage I, 14 months for
stage II, and 19 months for stage III (p = 0.01). Three-year cancer-specific survival rate was 33.3% for stage I,
0% for stage II, and 17.4% for stage III. Intergroup analysis showed a statistically significant difference in survival between
stage I and stage II patients (p = 0.005), but there was no statistically significant difference in survival between stage III
and stage I or II patients (p = 0.072 and p = 0.151, respectively). Conclusions: The same rates of cancer-specific survival
may indicate that the presented cases of apparently early stage endometrial cancer were understaged and consequently
undertreated. Further studies in larger groups of patients are needed.

Keywords: endometrial neoplasms, mortality, diagnosis, therapeutics

Cel badania: Niedoktadna ocena stopnia zaawansowania na podstawie zajecia wezléw chlonnych wplywa na planowanie
leczenia i moze przyczyni¢ sie do pogorszenia rokowania. W celu potwierdzenia tej hipotezy przeprowadzono badanie
retrospektywne. Material i metody: Z rejestru choréb nowotworowych Centrum Onkologii Klinicznej w Kijowie pozyskano
dane dotyczace pacjentek, u ktérych w okresie od 1 stycznia 2008 do 31 grudnia 2009 roku rozpoznano raka endometrium
w stopniu zaawansowania I-III. Hipoteza: Pominiecie limfadenektomii u pacjentki w pozornie wczesnym stadium raka
endometrium, ale z nierozpoznanymi przerzutami do weztéw chtonnych moze skutkowaé zanizeniem stopnia zaawansowania
klinicznego oraz zastosowaniem niedostatecznego leczenia, a zatem pogorszeniem rokowania i wynikéw leczenia. Giéwnym
punktem koncowym badania bylo przezycie swoiste dla raka. Wyniki: Sposréd 564 pacjentek ocenianych pod katem wlaczenia
do badania wykluczono 61 kobiet. Smiertelno$¢ zwigzang z rakiem odnotowano w 76 przypadkach: 39 w stadium I,
14 w stadium IT i 23 w stadium III. Mediana przezycia swoistego dla raka wynosita 27 miesi¢cy dla stopnia I, 14 miesi¢cy dla
stopnia II i 19 miesiecy dla III stopnia zaawansowania (p = 0,01). Wskaznik 3-letniego przezycia swoistego dla raka oszacowano
na 33,3% dla stopnia I, 0% dla stopnia ITi 17,4% dla stopnia III. Analiza migdzygrupowa wykazala statystycznie istotng réznice
w zakresie przezycia miedzy pacjentkami w stadium Ii II (p = 0,005), jednak réznicy takiej nie stwierdzono miedzy pacjentkami
ze stopniem zaawansowania III a stopniem I lub II (odpowiednio p = 0,072 i p = 0,151). Wnioski: Takie same warto$ci wskaznika
przezycia swoistego dla raka moga oznacza¢, ze przedstawione przypadki pozornie wezesnego stadium raka endometrium
charakteryzowaly si¢ zanizonym stopniem zaawansowania klinicznego, a zatem byly niedostatecznie leczone. Konieczne jest
przeprowadzenie dalszych badan z udzialem wigkszych grup pacjentek.

Slowa kluczowe: rak endometrium, $miertelno$¢, rozpoznanie, leki
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INTRODUCTION

ndometrial cancer is the most common gynecologic
Emalignancy in Europe, Northern America and Oce-

ania. Generally, it is considered to have a more favor-
able prognosis compared to cervical or ovarian cancer, but
due to its heterogeneous biology there are still many ques-
tions about its diagnosis and treatment. Regional lymph
node assessment is one of them.
Lymph node status affects the choice of adjuvant treat-
ment and ontological prognosis. Survival rates of pa-
tients with endometrial cancer are significantly reduced
if there is pelvic and/or lumbar lymph node involvement
(5-year disease-free survival is 55-70% and 30-50%, re-
spectively)-3.
Hypothetically, missed lymphadenectomy in a patient with
apparent early stage endometrial cancer but with undiag-
nosed lymph node metastases may lead to understaging and
undertreatment with worse prognosis.

MATERIALS AND METHODS

A retrospective study was performed based on the data of
Kyiv City Clinical Oncology Centre cancer register. Eligi-
bility criteria for participants: diagnosed stage I-III endo-
metrial cancer between January 1, 2008 and December 31,
2009 (cases with multiple primary tumors were excluded).
Cancer-specific survival was the primary outcome. SPSS
Statistics 17.0 was used. Methods of variation statistics for
quantitative (median, mean square deviation) and qualita-
tive (n, %) characteristics were used during statistical data
processing. Cancer-specific survival was determined with
Kaplan—Meyer curves with log-rank test for difference es-
timation. Differences were assessed as statistically signif-
icant at p < 0.05.

RESULTS

From 564 patients assessed for eligibility, 61 were exclud-
ed. Cancer-related death was reported in 76 cases. Before
drawing any further conclusions, it is important to consid-
er a small sample size and, consequently, make conclusions
about possible tendency instead of significance.

The mean age at diagnosis was 67.83 + 10.24 years (from
43 to 89 years). Stage I cancer was diagnosed in 39 patients
(51%), stage II — in 14 (19%), and stage III - in 23 (30%).
Median survival rates were 27 months (95% confidence in-
terval, CI 19.7-34.3), 14 months (95% CI 12.2-15.8) and
19 months (95% CI 14.3-23.7), respectively. These differ-
ences between survival rates were statistically significant
(p =0.01), but further intergroup analysis showed that there
was a statistically significant difference in survival between
stage I and stage II patients (p = 0.005), and that there were
no statistically significant differences in survival between
stage III and stage I or II patients (p = 0.072 and p = 0.151,
respectively). Three-year cancer-specific survival rate was

DOI: 10.15557/€60.2019.0012

Cancer-specific survival p (intergroup)
Stage 3-year . Stage | Stage | Stage
n %] Median | 95%Cl | p I i m
I 39] 333 27 | 19.7-343 -] 0.005 | 0.072
I {14 o0 14 112.2-15.8|0.01| 0.005 | - | 0.151
I |{23] 174 19 [143-237 0.072 | 0.151 | -

Tab. 1. Survival data among dead patients with different
stages of endometrial cancer
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Fig. 1. Cancer-specific survival for different stages of endome-
trial cancer
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Fig. 2. Cancer-specific survival for different grades of endome-
trial cancer

33.3% for stage I and 17.4% for stage III patients. None of
patients with apparent stage IT endometrial cancer who died
from cancer lived more than 3 years. Survival data are sum-
marized in Tab. 1 and illustrated in Fig. 1.

Tumor grade is a commonly known prognostic factor, and it
was included in the analysis. There were 6 grade I (8%), 23
grade IT (30%), and 24 grade III (32%) patients; no data was
available in 23 (30%) patients. Median survival rates were
22 months (95% CI 5.2-38.8), 15 months (95% CI 0-31.4),
18 months (95% CI 14.2-29.8) and 22 months (95% CI
13.7-24.3), respectively. These differences between survival
rates were not statistically significant generally (p = 0.826)
and after intergroup analysis (Tab. 2, Fig. 2).
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p Cancer-specific survival p (intergroup)
3-year [%] Median 95% (I p Gl Gl Gl ND
| 6 333 22 5.2-38.8 - 0.442 0.443 0.808
Il 23 30.4 15 0-31.4 0826 0.442 - 0.186 0.824
Il 24 20.8 18 14.2-29.8 0.443 0.186 - 0.572
ND 23 13.0 22 13.7-243 0.808 0.824 0.572 -

Tab. 2. Survival data among dead patients with different grade of endometrial cancer

The role of each treatment component was analyzed for
stage I-II cases both with and without stage III patients
(Tabs. 3 and 4, respectively). It was shown that surgery and
chemotherapy had no effect on survival in this cohort of pa-
tients. Significant improvement of survival was observed in
patients who received radiotherapy for endometrial cancer.
These patterns were almost the same for the analysis with
or without the group of stage III patients.

DISCUSSION

The same rates of cancer-specific survival may indicate that
the presented cases of apparent early stage endometrial
cancer were understaged and consequently undertreated.
The main limitation of this study was a small cohort of pa-
tients. Further studies enrolling more patients are needed.
Another important fact is that diagnostic considerations
in 2008-2009 and 2019 differ due to the wide implemen-
tation of computed tomography and improvement of ul-
trasound technologies, which may improve staging. It may
be interesting to analyze their influence on lymph node
staging, treatment considerations and survival. According
to Society of Gynecologic Oncology (SGO) recommenda-
tions (2014)“ and European Society for Medical Oncol-
ogy, European Society of Gynaecological Oncology and
European SocieTy for Radiotherapy & Oncology (ESMO-
ESGO-ESTRO) consensus (2016)®), computer tomogra-
phy is inappropriate for routine examination of endome-
trial cancer patients.

We observed a tendency that lymph node metastasis be-
came more frequent according to the reports in world
literature. For example, Creasman et al.® reported that
11% of endometrial cancer patients had lymph node
metastasis. In more recent publications, Mariani et al.?)

Cancer-specific survival (all cases)
Treatment* -
n | 3-year[%] | Median | 95%Cl p
Yes | 44 273 22 15.5-28.5
Surgery 0.668
No | 32 15.6 19 10.2-27.9
) Yes | 60 26.7 25 18.7-313
Radiotherapy 0.003
No | 16 6.1 1 3.2-18.8
Yes | 23 17.4 18 14.9-21.1
Chemotherapy 0.574
No | 53 245 25 16.9-33.2
*No cancer-related treatment in 5 patients.

Tab. 3. Survival data among dead patients with different
components of endometrial cancer treatment
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and Widschwendter et al.® reported that this rate was
22-24.8%. This may be due to the more precise morpho-
logical diagnosis or changes in the behavior of endome-
trial cancer, or both.

Routine systemic lymphadenectomy has no benefit for
survival (MRC ASTEC trial®, Benedetti Panici et al.?),
Surgical staging is the only way to determine indications
for adjuvant treatment (radiotherapy and/or systemic
therapy). According to PORTEC-3 trial"V, chemothera-
py is appropriate for stage III endometrial cancer (includ-
ing lymph node metastases) and helps improve 5-year
disease-free survival (69.3% vs. 58.0%; 95% CI 0.45-0.97,
p=0.032).

Sentinel lymph node concept is a promising alternative to sys-
temic lymphadenectomy, as confirmed in SENTI-ENDO(?
and FIRES"? prospective multicenter trials. Sentinel lymph
node identification rate was 86-88.8% with 2.4-3% of false
negative results, which led to upstaging of low and interme-
diate risk groups in 10% and 15% of patients, respectively.
Holloway et al.** reported recommendations of SGO con-
sensus dedicated to sentinel lymph nodes in endometrial
cancer, which was considered the most accurate method of
lymph node assessment.

An analysis of a prospective multicenter trial FRAN-
COGYN® (2017; N = 181; intermediate and high risk
group of patients according to ESGO-ESMO-ESTRO)
showed that 5-year overall survival rate was 85% for NO
cases, 71.8% - for N1 cases, and 36% for patients without
surgical staging of lymph nodes (p = 0.047). Recurrence
rate was 15.7% for patients with negative lymph nodes,
25.8% for positive lymph nodes, and 25% for those with-
out surgical staging. Lymph node involvement was diag-
nosed at the time of recurrence in 23.1%, 37.5% and 66.7%
cases, respectively.

Cancer-specific survival (excluding stage Ill)
Treatment* "
n | 3-year[%] | Median | 95%Cl p
Yes | 32 28.1 22 9.5-34.5
Surgery 0.997
No | 21 19.0 21 7.5-34.5
i Yes | 41 293 27 23.2-30.8
Radiotherapy 0.024
No | 12 83 13 6.2-19.8
Yes | 9 1.1 16 13.1-18.9
Chemotherapy 0.518
No | 44 273 26 19.5-32.5
* No cancer-related treatment in 3 patients.

Tab. 4. Survival data among dead patients with different
components of endometrial cancer treatment

DOI: 10.15557/€60.2019.0012

109



110

Kateryna Kharchenko, Olena Postupalenko

Sentinel lymph node concept allows moving toward com-
plete surgical staging of endometrial cancer with minimal
morbidity, at least without impairment of oncological prog-
nosis. It may be a helpful tool to improve treatment out-
comes as it helps avoid understaging and decreases cancer-
related mortality.

CONCLUSION

The same rates of cancer-specific survival may indicate that
the presented cases of apparent early stage endometrial
cancer were understaged and consequently undertreated.
Further studies including more patients are needed.

Conflict of interest
None.
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Abstract

Streszczenie

Objectives: To determine the prevalence of different types of gestational trophoblastic disease, assess the factors involved
in malignant conditions and to determine treatment outcomes. Methodology: A retrospective review was conducted to
investigate all gestational trophoblastic disease cases from January 2002 to December 2011. Results: A total of 123 patients
were diagnosed with gestational trophoblastic disease within ten years, including 98 cases of benign and 25 cases of
malignant gestational trophoblastic disease. There were 53 (43.1%) patients with partial and 45 (36.6%) with complete
hydatidiform mole. Malignant forms accounted for 25 (20.3%), persistent trophoblastic disease for 22 (17.9%) and
choriocarcinoma for 3 (2.4%) cases. The risk of developing malignant gestational trophoblastic disease increased by 5%
every year of life. Twenty-two women received methotrexate, including 19 stage I patients receiving single-agent
methotrexate, with complete recovery achieved in 12 patients (63%). Seven stage I patients put on actinomycin D achieved
complete recovery (37%). Three patients with choriocarcinoma received EMA-CO regimen as treatment. Conclusion:
We estimated the prevalence of gestational trophoblastic disease at 2.8 in 1,000 pregnancies, which is higher compared
to Europe/USA. The risk factors for malignant disease included age, high parity, and long interval since the last child
birth. Standard treatment allows for favorable outcomes.

Keywords: molar pregnancy, gestational trophoblastic disease, gestational trophoblastic neoplasia, choriocarcinoma, partial mole

Cel pracy: Okreélenie czestosci wystepowania réznych typoéw cigzowej choroby trofoblastycznej, ocena czynnikow
przyczyniajacych sie do rozwoju postaci zlosliwych oraz determinujacych wyniki leczenia. Metody: Prospektywne badanie
majace na celu analize wszystkich przypadkéw cigzowej choroby trofoblastycznej rozpoznanej w okresie od stycznia 2002 do
grudnia 2011 roku. Wyniki: W ciagu 10 lat cigzowa chorobe trofoblastyczng zdiagnozowano u 123 pacjentek, w tym posta¢
fagodny i zlosliwg odpowiednio u 98 i 25 kobiet. Obecno$¢ zasniadu groniastego czesciowego stwierdzono u 53 (43,1%),
a catkowitego u 45 (36,6%) pacjentek. Postaé ztosliwa dotyczyta 25 (20,3%) przypadkéw, przetrwata choroba trofoblastyczna
22 (17,9%), natomiast kosmoéwczak 3 (2,4%). Ryzyko wystapienia zlosliwej postaci cigzowej choroby trofoblastycznej
z kazdym rokiem Zycia wzrastato o 5%. Leczenie metotreksatem zastosowano u 22 kobiet, w tym w monoterapii u 19
pacjentek w stadium I zaawansowania choroby; wyzdrowienie catkowite odnotowano u 12 (63%) pacjentek. U 7 pacjentek
w stadium I, ktére otrzymaly terapie aktynomycyna D, osiagnieto pelng remisje (37%). U 3 pacjentek z kosméwczakiem
stosowano schemat leczenia EMA/CO. Wnioski: Oszacowana przez nas czesto$¢ wystepowania cigzowej choroby
trofoblastycznej wyniosta 2,8 na 1000 cigz — jest to warto$¢ wyzsza niz w Europie i USA. Czynniki ryzyka wystapienia postaci
ztodliwej obejmowaty wiek, wysoka liczbe cigz oraz diugi czas od ostatniego porodu. Standardowa terapia pozwala na
uzyskanie korzystnych wynikéw leczenia.

Stowa kluczowe: zasniad groniasty, cigzowa choroba trofoblastyczna, cigzowa neoplazja trofoblastu, kosméwczak, zasniad
groniasty czesciowy
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INTRODUCTION

estational trophoblastic disease (GTD) forms
Ga group of disorders spanning from complete and

partial molar pregnancies to malignant conditions,
such as invasive mole, choriocarcinoma and the very rare pla-
cental site trophoblastic tumor (PSTT). There are only a few
reported cases on neoplastic transformation of atypical pla-
cental site nodules to placental site trophoblastic tumor.
The World Health Organization (WHO) classifies tro-
phoblastic diseases into premalignant conditions, such
as partial and complete hydatidiform moles, and malig-
nant conditions, such as persistent trophoblastic disease
(PTD), invasive mole, choriocarcinoma, and placental
site tumors.
Molar pregnancies can be subdivided into complete (CM)
and partial moles (PM), based on genetic and histopatholog-
ical features. Complete moles are diploid and androgenic in
origin, with no evidence of fetal tissue. Complete moles usu-
ally (75-80%) arise as a consequence of duplication of a sin-
gle sperm following fertilization of an ‘empty’ ovum. Some
complete moles (20-25%) can arise after dispermic fertiliza-
tion of an ‘empty’ ovum. Partial moles are usually (90%) trip-
loid in origin, with two sets of paternal haploid genes and
one set of maternal haploid genes. Partial moles occur, in al-
most all cases, following dispermic fertilization of an ovum.
Ten percent of partial moles represent tetraploid or mosa-
ic conceptions. In a partial mole, there is usually evidence of
a fetus or fetal red blood cell®. Risk factors for GTD include
age <15 years and >50 years, nulliparity, low socioeconomic
background, dietary protein and carotene deficiency. Previ-
ous history of molar pregnancy will increase the risk by 20 to
40 times, and the overall recurrence rates are 5%.
The treatment in GTD depends on the subtype of the dis-
ease and is based on clinical examination, and histopath-
ological examination (HPE) report of the product of
conception.
In general, the prognosis in the majority of patients with
any form of GTD remains excellent. Most patients require
primary treatment for non-malignant conditions; howev-
er, patients with malignant GTD may pose a challenge for
the gynecologists. Despite the good prognosis and a wide
range of treatment options, it needs long-term follow-up
and careful, close monitoring of patients for relapse. An ad-
vanced disease could be difficult to treat and it may carry
a poor prognosis.
We conducted this retrospective study to determine the
prevalence and outcomes of GTD in our center and assess
the risk factors for GTD.

MATERIALS AND METHODS

The study was ethically approved by the Research Ethical
Committee, Hospital Universiti Sains Malaysia (HUSM).
Permission to review patients’ medical records was granted
by the Director of HUSM.
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Malignancy Frequency (n) Percentage (%)
No 98 79.7
Yes 25 20.3
Total 123 100

Tab. 1. Malignant and non-malignant form of GTD diag-
nosed at HUSM

(lassification Frequency (n) Percentage (%)
Hydatidiform mole* 98 79.7
Choriocarcinoma 3 24
PTD 22 17.9
Total 123 100

* Hydatidiform mole includes both partial and complete mole.

Tab. 2. Types of GTD according to clinical diagnosis at

HUSM
Diagnosis Frequency (n) Percentage (%)
Partial mole 64 52.1
Complete mole 56 455
Choriocarcinoma 3 24
Total 123 100
Tab. 3. Types of GTD according to histopathological diagno-
sis at HUSM
Type Frequency (n) Percentage (%)
Persistent trophoblastic
disease 2 73
Choriocarcinoma 3 24
Total 25 20.3

Tab. 4. Types of gestational trophoblastic neoplasia in HUSM

All patients with GTD treated between January 2002 and De-
cember 2011 were included in the study, and medical records
were traced from the Hospital Record and Archive Office.
To narrow down the search, the following diagnosis keywords
in accordance with the International Classification of Diseases
(ICD-9 and ICD-10) were used: “Hydatidiform Mole,” “Persis-
tent Trophoblastic Disease;,” Choriocarcinoma” and “Invasive
Mole” For standardization, the FIGO (International Federa-
tion of Gynecology and Obstetrics)/WHO 2003 staging for
gestational trophoblastic neoplasia was used and confirmed by
HPE. Patients with non-gestational choriocarcinoma or with
other concurrent cancer and incomplete data were excluded.
All relevant data including patient demography (age, parity,
race, occupation, body mass index - BMI and present status),
diagnosis, risk factors (pre-treatment serum beta hCG level,
size of uterus at presentation by clinical and ultrasound assess-
ment, associated hypertension and thyrotoxicosis at presenta-
tion), ultrasound findings, obstetric and gynecologic history,
medical history, family history, drug history, signs and symp-
toms, pre-treatment radiological findings, staging, primary
treatment and follow-up were entered into the Data Collection
form and analyzed. Statistical data analysis was performed us-
ing the computer IBM® SPSS® Statistics version 22.0 software.
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GTD (n=123)

Variables Benign (Partial/complete mole) (n = 98) Malignant (Choriocarcinoma/PTD) (n = 25)

Mean (5D) Frequency (%) Mean (5D) Frequency (%)
Age [years] 33.50(10.21) 38.84(11.02)
Ethnicity:
« Malay 90(91.80) 24(96.00)
- non-Malay 8(8.20) 1(4.00)
Education level:
« below tertiary 30 (60.00) 96 (77.41)
- tertiary & above 20 (40.00) 28(22.59)
Occupation:
«employed 85(86.70) 6(24.00)
- unemployed 13(13.30) 19 (76.00)
Parity 3.49(3.04) 4.72(3.47)
Age of menarche [years] 13.11(1.21) 12.80(0.87)
Weight [kg] 57.15(11.29) 57.67 (10.38)
Last child birth [years] 3.62(3.68) 6.24(6.82)
Pre-B-H(G 302081.42 (423863.97) 274176.32 (225835.26)
Uterine clinical size 15.80(3.23) 16.56 (3.58)
Uterine size on ultrasound 11.51(2.82) 11.52(2.87)
Molar diameter 7.31(2.34) 7.52(2.80)
Previous miscarriage:
+no 86 (87.80) 23(92.00)
- yes 12(12.20) 2(8.00)
Previous OCP:
+no 92(93.90) 24(96.00)
- yes 6(6.10) 1(4.00)
Thecal cyst:
+no 92(93.90) 21(84.00)
- yes 6(6.10) 4(16.00)

Tab. 5. Descriptive statistics of variables of factors associated with GTD

RESULTS

The prevalence of different types of GTDs

A total of 123 cases were diagnosed with GTD during
ten years, including 98 cases of benign and 25 cases of
malignant GTD (Tab. 1). Among the benign forms of
GTD, there were 53 (43.1%) patients with partial hyda-
tidiform mole and 45 (36.6%) with complete hydatidi-
form mole diagnosed clinically (Tab. 2) and confirmed
by HPE (Tab. 3). Malignant form of GTD account-
ed for a total of 25 (20.3%) cases, including PTD in
22 (17.9%) and choriocarcinoma in 3 (2.4%) patients
(Tab. 4).

Risk factors for malignant
vs. premalignant condition

The risk factors of malignant disease included age, eth-
nicity, pre-treatment hCG level, parity, child birth spac-
ing, uterine size, size of molar tissue, history of mo-
lar pregnancy, previous use of oral contraceptives and
the presence of theca lutein cyst (Tab. 5). Among the
risk factors, age was strongly correlated with malignant
GTD. It was found that the risk of malignant GTD in-
creased by 5% with every year of life (Tab. 6).
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The outcomes of suction and curettage,
MTX regimen and EMA-CO regimen
in patients with gestational trophoblastic
neoplasia treated at HUSM

We analyzed the outcomes in two major treatment groups,
namely MTX (methotrexate) regimen and EMA-CO (eto-
poside, methotrexate, and dactinomycin alternating with
cyclophosphamide and vincristine) regimen. A total of 22
patients received MTX as a single agent therapy and all of
them were diagnosed with PTD; there were 19 patients
with FIGO stage I disease, one patient with FIGO stage
I disease, one patient with stage III and one with stage
IV disease. Stage II and III patients needed second-line
chemotherapy with actinomycin D and achieved full re-
covery; 19 stage I patients received single-agent MTX and
complete recovery was achieved in 12 patients, resulting
in a success rate of 63% when used a single agent in stage
I disease. There were 7 patients with stage I disease who
failed to achieve satisfactory response with MTX alone
and eventually required actinomycin D (37%) to achieve
complete recovery. In this study, 3 patients diagnosed with
choriocarcinoma, including 2 patients with stage I disease,
received EMA-CO regimen. One of them had hysterecto-
my done prior to treatment with EMA-CO and another
received only EMA-CO after evacuation. Another patient
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Variables Crude p Crude OR (95% Cl) Wald (df) p-value
Age 0.05 1.05(1.01,1.10) 4.92(1) 0.027
Parity 0.12 1.13(0.98,1.29) 2.96 (1) 0.085
Weight 0.01 1.00(0.97, 1.05) 0.04 (1) 0.833
B-HCG <0.001 1.00(1.00, 1.00) 0.10(1) 0.751
Age of menarche —-0.26 0.77 (0.50, 1.18) 1.45(1) 0.228
Uterus (ultrasonography) 0.001 1.00(0.86,1.17) <0.001 (1) 0.986
Molar diameter 0.04 1.04(0.87,1.24) 0.15(1) 0.695
Thecal cyst:

no 1.00

- yes -1.07 2.92(0.76,11.28) 2.42(1) 0.12
Last child birth:

« 1-4 years 1.00

« >5years 1.40 4.06(1.52,10.87) 7.80(1) 0.005
Previous miscarriage —-0.47 0.62(0.13,2.98) 0.35(1) 0.554
Previous OCP —0.45 0.64 (0.07, 5.56) 0.17 (1) 0.685

Tab. 6. Risk factors for malignant form of GTD in HUSM based on simple logistic regression analysis

had stage IV disease with brain and liver metastasis. She
was primarily started on EMA-CO, but eventually died.
The remaining 2 patients had complete remission after
treatment with EMA-CO. The outcomes in patients with
GTD indicate complete recovery rate of 98%.

DISCUSSION

The study included all patients with any form of GTD seen
and primarily managed at HUSM over the period of ten
years, from 1* January 2002 to 31* December 2011. A total
of 160 patients’ records were reviewed and 123 records were
selected, studied and analyzed according to inclusion and
exclusion criteria. All the records were reviewed following
the described methodology.

The prevalence of GTD differs dramatically in different re-
gions. The incidence is higher in Asia and Latin America
compared to North America and Europe.

GTD (hydatidiform mole, invasive mole, choriocarcino-
ma, placental-site trophoblastic tumour) is a rare entity
in the UK, with a calculated incidence of 1/714 live births
compared to a recorded rate of 0.2 to 1.5 per 1,000 live
births in Europe and North American region. There is ev-
idence of ethnic variation in the incidence of GTD in the
UK, with a higher incidence in Asian compared with non-
Asian women (1/387 versus 1/752 live births). However,
these figures may under-represent the true incidence of
the disease due to reporting problems, particularly in re-
gard to partial moles”. GTN may develop after a molar
pregnancy, a non-molar pregnancy or a live birth. The in-
cidence after a live birth is estimated at 1/50,000. Due to
the rarity of the problem, an average consultant obstetri-
cian and gynecologist may deal with only one new case
of molar pregnancy every second year®. It is now easier
to diagnose GTD (particularly hydatidiform mole) in the
first trimester as a result of hCG determinations and/or
sonography (particularly transvaginal). Indeed, these two
tests (beta subunit hCG and sonography) are invaluable
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in the diagnosis, management, and follow-up of GTD tu-
mours. Urine or serum levels of hCG correspond to the
number of viable tumour cells.

In HUSM, the prevalence was similar to the national rate,
i.e. about 2.5 per 1,000 pregnancies on average for the past
ten years.

Among 98 cases of benign GTD, there were 53 (43.1%) pa-
tients with partial hydatidiform mole and 45 (36.6%) with
complete hydatidiform mole diagnosed clinically and con-
firmed by histopathological evaluation. Malignant GTD
accounted for a total of 25 (20.3%) patients, including 22
(17.9%) patients with PTD and 3 (2.4%) patients with cho-
riocarcinoma.

According to histopathological diagnosis, 64 (52%) patients
had partial hydatidiform mole on tissue evaluation followed
by complete hydatidiform mole in 56 patients (45.5%) and
the remaining 3 patients had histopathological diagnosis of
choriocarcinoma.

It is known that approximately 15% of patients after evacu-
ation of complete mole develop PTD®™, and the risk of de-
veloping PTD after a partial hydatidiform mole is about
2 to 4%. In this study, 11 (20.8%) patients with partial hy-
datidiform mole eventually developed PTD and another
11 (24.4%) patients from complete hydatidiform mole group
developed PTD. All of the patients had follow-up at our Mo-
lar clinic HUSM after suction and curettage (S&C), serial se-
rum hCG monitoring was done, almost all of these patients
were diagnosed with PTD due to plateauing serum hCG lev-
el three to six weeks after S&C; 2 patients had persistent per
vaginal bleeding; patients from both groups required sin-
gle-agent MTX and, occasionally, second-line chemothera-
py with actinomycin D. All patients were diagnosed using
the RCOG criteria recommended for the diagnosis of PTD.
The reported incidence of choriocarcinoma is approxi-
mately 2 to 5% in all cases of GTD. In North America and
Europe, the incidence is around 1 in 10,000 to 1 in 40,000
pregnancies, and it is much higher in Asian countries,
i.e. 1:6,000. Choriocarcinoma following a hydatidiform
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mole is a more common occurrence. In this study, 3 pa-
tients (2.4%) developed gestational choriocarcinoma over
the period of 10 years, as confirmed by histopathological
diagnosis.

All patients recruited in this study were diagnosed and clas-
sified according to FIGO 2009% anatomical staging system
for GTD. Most patients (119, 96.7%) had stage I disease,
with the tumor confined to the uterus. They were followed
by stage II and stage III patients (with one patient each),
and finally there were 2 (1.6%) patients with stage IV dis-
ease and brain metastasis.

Our review showed that the majority of our cases were be-
nign GTDs, predominantly partial hydatidiform mole, fol-
lowed by complete hydatidiform mole. Malignant cases ac-
counted for less than half of our total GTD population, with
the majority of PTDs and only 3 cases of choriocarcinoma.
This finding certainly reflects on the general opinion that
most GTDs are benign with a handful of them being
malignant.

The patients’ age ranged between 18 and 54 years. The peak
incidence of benign disease was found in age between 20
and 30 years (90%), while the peak incidence of malig-
nant disease was found to be in the range of 40 to 50 years
(90%); most patients in the benign group were aged less
than 30 years, whereas those in the malignant group were
mostly above 40 years of age. The mean age in this benign
group was 33.5 years and the mean age in the malignant
group was 38.84 years. Multiple logistic regression analy-
sis showed that there was a significant association between
age and malignancy. It was found that the risk of develop-
ing malignant GTD increased by 5% with every year of life
(95% confidence interval, CI 1.01, 1.10). The risk increased
by 5% with every year of life in 95% of the study population
(p = 0.029). Again, it is seen that age is a significant factor
for developing malignant GTN®.

The highest incidence of malignant GTD occurred in the
high parity group, mean para was 4.72, 57% of patients were
para 5 and above; according to some studies, multiparity is
a risk factor for GTN®. However, in this study the corre-
lation of parity with GTN was not statistically significant
(p < 0.085).

The level of pre-treatment serum beta hCG has long been
associated with the increased risk of malignant GTD.
In this study, the mean pre-treatment hCG level was simi-
lar in both benign and malignant group: 302,081 IU/L and
274,176 TU/L, respectively. However, 80% of women who
were destined to develop malignant disease had initial hCG
level of 200,000 IU/L or more™®.

In this study, the interval since last child birth was ana-
lyzed to determine the association with malignant disease.
The mean interval was 3.62 years in the benign group and
6.24 years in the malignant group. It appears that mothers
who were pregnant again after a period of more than 6 years
were at a risk of developing malignant disease (p < 0.005);
however, not many studies have actually looked into the in-
terval between pregnancies as an independent risk factor,
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and this finding needs to be correlated with maternal age
at the time of conception, which was not done in this study.
The measurement of uterine size and the size of the molar
tissue was done by ultrasound, with the largest diameter ex-
pressed in centimeters (cm). The mean uterine size prior to
evacuation was similar in both groups: 11.52 cm in benign
group and 11.52 cm in malignant group, while the largest
diameter of molar tissue was 7.31 cm in benign group and
7.52 cm in malignant group. There was no significant cor-
relation between uterine size or the size of molar tissue and
malignant disease in this study, which corresponds to oth-
er similar studies®.

The presence of theca lutein cyst was evaluated using ultra-
sound to identify the relationship with malignant disease,
with cysts with the largest diameter >4 cm included in the
analysis'?. Only 6.1% patients in the benign group had the-
cal lutein cyst compared to 16% of patients with lutein cyst
in the malignant group (p < 0.12). Some studies suggest the
association between lutein cyst and malignancy""; howev-
er, there is need for a large scale study to prove this associ-
ation with significance.

Twelve patients (12.20%) in the benign group and 2 patients
(8%) in the malignant group had previous history of miscar-
riage. Similar rates of miscarriage were observed in both groups,
and therefore previous miscarriage did not appear to be statisti-
cally significant in increasing the risk of malignant GTD.
According to studies, previous history of molar pregnancy
increases the risk of molar pregnancy by 1 to 2%'?; how-
ever, it does not appear to specifically cause persistent dis-
ease in future. In this study, none of the patients in the be-
nign group had previous history of molar pregnancy and
2 patients (8%) in the malignant group had previous molar
pregnancy. The relationship between previous molar preg-
nancy and malignant GTD failed to reach any statistical sig-
nificance in this study.

Oral contraceptives appear to increase the relative risk of
molar pregnancy by 1.1 to 2.6%"?; however, they do not ap-
pear to increase the risk of malignant GTN®. In this study,
6 patients (6.1%) who had benign disease were on oral con-
traceptives (OCP) previously and only one woman in the
malignant group was using OCPs. The use of OCPs did not
appear to increase the risk of malignant GTD; however, we
did not take the type or duration of OCP use into consider-
ation in this study due to unavailable information, thus we
are unable to safely conclude if the use of OCPs really in-
creases the risk of malignant disease.

Among all the associated risk factors discussed above, pa-
tient’s age appears to be the most important and a signif-
icant risk factor for malignant GTD. It was statistically
proven in 95% of the study population that the risk of de-
veloping malignant GTD increases by 5% with every year
of life (95% CI, p < 0.029).

All 123 patients with GTD were treated primarily with S&C.
After evacuation of molar tissue it was sent for histopatho-
logical examination, based on which further management
was planned.

DOI: 10.15557/€60.2019.0013

115



Mohd Pazudin Ismail, Dharmaraja Narayanan, Nik Mohamed Zaki Nik Mahmood, Wan Fadhlina Wan Adnan, Erinna Mohamad Zon

Among these patients, 65 patients (52.8%) recovered com-
pletely without needing any further intervention. They were
followed up for at least 6 months and serial hCG monitor-
ing was done, with no signs of persistent disease.
Twenty-eight (22.8%) patients required repeated S&C af-
ter their primary S&C, they had no complications due to
the repeated procedure. The mean uterine size measured
by ultrasound was 11.5 cm for 28 patients who had repeat-
ed S&C, and 8.1 cm for those who underwent one S&C.
It is the policy of the department to subject patients to re-
peated S&C routinely if the uterine size of more than 10 cm
in greatest diameter, which is equivalent to a 16 week size
uterus, is found on clinical examination.

There were 22 (17.8%) patients who eventually developed
PTD after having S&C as primary treatment. They were fol-
lowed up at the Molar clinic HUSM after the primary treat-
ment and were diagnosed with PTD according to the FIGO
criteria (2000). There were no additional complications not-
ed during S&C in this group of patients.

Three patients (2.4%) were diagnosed with choriocarcino-
ma following histopathological examination of molar tissue
after the primary S&C. All three patients were subsequently
treated with high-risk EMA-CO regimen.

MTX is the treatment of choice in low risk GTN cases.
Complete remission was achieved in 90.2% of stage I pa-
tients and 62.8% of low-risk stage I and III patients(!?.
There were 7 (31.8%) patients with stage I disease who
failed to achieve satisfactory response with MTX alone and
eventually required actinomycin D. These patients recov-
ered completely from the disease. In a trial comparing sin-
gle-agent MTX versus actinomycin D in patients with low-
risk GTN, remission rate for MTX was 53% compared to
69% with actinomycin D%,

However, due to better tolerability, easy and convenient ad-
ministration and lesser side effects with an acceptable rate
of remission, MTX is still preferred as a first-line therapy in
low-risk patients. Higher WHO risk score®'® and clinical-
pathologic diagnosis of choriocarcinoma are both associated
with an increased risk of resistance to single-agent therapy®.
EMA-CO regimen is the treatment of choice in most high-
risk cases, including metastatic disease and patients with
high risk based on modified prognostic WHO scoring as
adapted by FIGO (2012). EMA-CO had 83% remission rate
in patients with metastatic disease and high risk score®.
Other studies reported much higher success rates with the
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use of EMA-CO in high-risk patients, with complete remis-
sion achieved in 90% of patients with high-risk GTDY7.
In this study, 3 patients with choriocarcinoma, including
2 stage I patients, received EMA-CO regimen.

One of these patients had emergency hysterectomy done
prior to treatment with EMA-CO due to massive per vagi-
nal bleeding, while another patients received only EMA-CO
after S&C. Both patients had choriocarcinoma confirmed
by histopathological evaluation.

Another patient had stage IV disease with brain and liver
involvement. She was started on EMA-CO, but eventually
died. The remaining 2 patients achieved complete remission
after treatment with EMA-CO.

The success rate of EMA-CO in high-risk patients at our
center remains good as seen in previous studies. EMA-CO
is well tolerated and it is rarely suspended due to toxicity.
Considering high success rates, it is expected to remain the
gold standard at least for the coming years.

In the total group of 123 patients, we have recorded an im-
pressive complete recovery rate of 98.4%, while 2 patients
(1.6%) with stage IV disease died. In general, patients with
GTD have good prognosis compared to other malignancies.
The disease is very chemosensitive, and thus easily treatable.
Furthermore, owing to advances in imaging equipment and
readily available tumor makers, the diagnosis of GTD can
be made early, which is essential for successful treatment.

CONCLUSION

In this study, significant risk factors included age, high par-
ity, and long interval since last child birth. Most patients
had FIGO stage I disease, and the response to single-agent
MTX treatment allowed for acceptable outcomes. Other pa-
tients, who received second-line therapy, also had a com-
plete recovery. Stage II and III patients achieved complete
remission with the EMA-CO regimen. MTX remains our
first-line treatment in low-risk patients, but the use of acti-
nomycin also proved beneficial in cases of resistance. This
study supports the use of EMA-CO in high-risk patients.
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Abstract

Streszczenie

Background: Platelets play an essential role in cancer progression and metastasis. Mean platelet volume (MPV) is
considered to be an effective marker for platelet activation. There is a positive correlation between lymphopenia and
cancer prognosis. This study aimed to determine the prognostic significance of MPV/lymphocyte ratio (MPVLR) in breast
cancer patients undergoing curative resection. Methods: Data of 139 breast cancer patients who underwent curative
resection between January 2013 and December 2018 were analyzed retrospectively. The chi-square test evaluated the
relationship between MPVLR and clinicopathological variables. MPVLR was obtained by dividing MPV by lymphocyte
count. The Kaplan-Meier log-rank test assessed the correlation between MPVLR and disease-free survival (DFS). Results:
The median follow-up was 41 (13-66) months. The best predicted optimal cut-off value for MPVLR by receiver operating
characteristic (ROC) analysis was 4.34 (sensitivity 0.556, specificity 0.727). Patients were categorized into two groups as
high MPVLR (>4.34) and low MPVLR (<4.34). The DFS rate in the elevated MPVLR group was significantly lower than
in the low MPVLR group (p = 0.038). Multivariate analysis was not performed because only MPVLR was found significant
for DFS in univariate analysis. We found a significant correlation between MPVLR and platelet to lymphocyte ratio (PLR)
and MPV level. Conclusion: DFS was significantly shorter in patients with elevated MPVLR level. We believe that MPVLR
can be used as a new prognostic marker in breast cancer patients undergoing curative resection.

Keywords: breast cancer, mean platelet volume, mean platelet volume to lymphocyte ratio, platelets

Witep: Plytki krwi odgrywaja istotng role w progresji raka i tworzeniu przerzutéw. Srednia objetosé plytek krwi (mean platelet
volume, MPV) uznaje si¢ za skuteczny marker aktywacji plytkowej. Istnieje dodatnia korelacja migdzy limfopenia a rokowaniem
u chorych na raka. Celem badania bylo okreslenie znaczenia prognostycznego stosunku $redniej objetosci plytek krwi do liczby
limfocytéw (MPV/lymphocyte ratio, MPVLR) u chorych z rakiem piersi poddanych pierwotnemu zabiegowi operacyjnemu.
Metody: Analizg retrospektywng objeto dane 139 pacjentek z rakiem piersi poddanych pierwotnej operacji w okresie od stycznia
2013 do grudnia 2018 roku. W celu oceny zwigzku miedzy wartoscig wskaznika MPVLR a zmiennymi kliniczno-patologicznymi
wykorzystano test chi-kwadrat. Warto$¢ wskaznika MPVLR otrzymano, dzielac warto§¢ MPV przez liczbe limfocytow. W celu
oceny korelacji miedzy warto$cia MPVLR a czasem przezycia wolnego od choroby zastosowano test log-rank z estymatorem
Kaplana-Meiera. Wyniki: Mediana czasu obserwacji wyniosta 41 (13-66) miesigcy. Najlepszy przewidywany optymalny punkt
odcigcia dla wskaznika MPVLR na krzywej ROC (receiver operating characteristic) wynosit 4,34 (czuto$¢ 0,556, specyficznosé
0,727). Pacjentki podzielono na dwie grupy: z wysoka (>4,34) i niskg warto$cig MPVLR (<4,34). Czas przezycia wolny od
choroby byt istotnie krétszy w grupie z podwyzszonym wskaznikiem MPVLR w poréwnaniu z grupg z niskim wskaznikiem
MPVLR (p = 0,038). Nie przeprowadzono analizy wielowymiarowej, gdyz w analizie jednowymiarowej jedynie wskaznik
MPVLR wykazywal istotnos¢ pod katem czasu przezycia wolnego od choroby. Autorzy stwierdzili istotng korelacje miedzy
wskaznikiem MPVLR a stosunkiem plytek krwi do limfocytow (platelet to lymphocyte ratio, PLR) i poziomem MPV. Wniosek:
Czas przezycia wolny od choroby byt istotnie krétszy u chorych z wyzszymi wartosciami wskaznika MPVLR. Zdaniem autoréw
wskaznik MPVLR mozna stosowa¢ jako nowy prognostyczny marker u chorych na raka piersi leczonych operacyjnie.

Stowa kluczowe: rak piersi, $rednia objeto$¢ plytek krwi, stosunek $redniej objetosci ptytek krwi do liczby limfocytow, plytki krwi
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Mean platelet volume to lymphocyte ratio as a novel marker in patients with breast cancer who underwent curative resection

INTRODUCTION

reast cancer is the most common cancer among
B women worldwide and is the leading cause of can-

cer-related death in women. The prognosis for
breast cancer is still poor, despite improvements in adju-
vant chemotherapy and hormonal therapy. The prognosis of
patients depends on various factors such as patient-specif-
ic characteristics (performance, age, race, etc.), tumor biol-
ogy (tumor diameter, nodal status, histological grade), and
gene expression profiles”). However, these factors are insuf-
ficient to determine prognosis. Although adjuvant systemic
treatment has been successful in reducing mortality, most
patients cannot be treated appropriately or are overtreated.
Affordable and reliable prognostic factors are critical in de-
termining the risk of recurrence in these patients.
The immune system plays an essential role in preventing
the development and progression of cancer®. Lymphocytes
that make up 30% of circulating white blood cells are effec-
tor cells of cellular immunity to tumor cells®. Studies have
concluded that low lymphocyte count is associated with
poor prognosis in many cancers®.
Platelets have been reported to play a positive role in tumor
angiogenesis and metastatic dissemination. High platelet
count is a poor prognostic factor in many cancer types®".
Mean platelet volume (MPV) is the most commonly used
method for measuring platelet diameter in clinical practice.
MPV is also an indicator of platelet function and activation.
It is also associated with various inflammatory conditions®.
This parameter is a simple and inexpensive test that is rou-
tinely measured. It has practical and prognostic importance
in some diseases. Elevated MPV levels have been determined
in various cancers such as hepatocellular carcinoma, ovarian
cancer, colon cancer, lung, and breast cancer®-'?.
No studies have investigated the prognostic value of
MPV/lymphocyte ratio (MPVLR) in patients with local-
ized breast cancer. In this study, we aimed to investigate the
prognostic value of the MPVLR in patients with curative re-
section of breast cancer.

METHODS

The study included 139 patients who underwent curative
resection for breast cancer between January 2013 and De-
cember 2018. Data were obtained retrospectively from elec-
tronic records and patient files. Male patients, patients with
metastasis at diagnosis, patients with carcinoma in situ, pa-
tients with bilateral breast cancer, a history of preoperative
treatment, autoimmune diseases, dialysis patients and pa-
tients with heart failure were not included in the study.
Adjuvant treatment was performed according to the NCCN
(National Comprehensive Cancer Network) Guidelines.
The clinicopathological features of the patients were record-
ed. Estrogen and progesterone receptor status were evaluated
via immunohistochemistry (IHC). Receptor expression scores
above 0 were accepted as positive. IHC and fluorescence in situ
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hybridization assessed human epidermal growth factor recep-
tor 2 (HER2) status. IHC score of 3 or at least a 2.2-fold stron-
ger HER? signal relative to the centromere enumeration probe
for chromosome 17 (CEP-17) signal in the tumor cells were
considered HER2 positive. MPVLR was obtained by dividing
MPV by lymphocyte count.

This study was in accordance with the ethical standards of
the World Medical Association’s Declaration of Helsinki.

Statistical analysis

SPSS 20.0 (IBM Corporation, New York, NY) program was
used for all statistical analyses. MPV, MPVLR, and MPVPR
(MPV/platelet ratio) levels were determined before the initia-
tion of any adjuvant treatment. Receiver operating character-
istic (ROC) analysis was used to find the ratio reflecting the
highest sensitivity and specificity. The median value was tak-
en as the cut-off value for platelet to lymphocyte ratio (PLR).
The chi-square test evaluated the correlation between MPVLR
and clinicopathological characteristics. Disease-free surviv-
al (DFS) was calculated from the time of diagnosis until the
relapse of the disease. Survival curves were estimated using
the Kaplan—Meier method. Independent prognostic factors
were identified via univariate analysis, using a long rank test
to identify any independent variables associated with DFS.
P < 0.05 was considered statistically significant.

RESULTS

One hundred thirty-nine patients were analyzed in this
study. The median age of the patients at the time of di-
agnosis was 54 (22-88) years. The median follow-up was
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Fig. 1. ROC curve analysis of DFS for MPVLR, MPVPR and
MPV
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MPVLR
Characteristics <434 >4.34 pvalue
Age [years]: 0.933
+ <50 40 17
+>50 57 25
Tumor size [cm]: 0.687
+<2m 29 14
«22m 68 28
Estrogen receptor: 0.308
« negative 14 9
- positive 83 33
Progesterone receptor: 0.077
« negative 17 13
- positive 80 29
HER2: 0.156
« negative 62 32
« positive 35 10
Lymph node involvement: 0.324
« negative 55 20
« positive 42 22
Grade: 0.580
+1,2 67 27
-3 30 15
MPV[fL]: 0.042
+<8.75 64 20
+>8.75 33 22
MPVPR: 0.081
+<3.18 68 23
+>3.18 29 19
PLR: <0.001
+<126 65 4
+>126 32 38
MPVLR — mean platelet volume to lymphocyte count ratio; HER2 — human epidermal growth factor receptor 2; MPV — mean platelet volume; MPVPR — mean platelet
volume to platelet ratio; PLR — platelet to lymphocyte ratio.

Tab. 1. Clinicopathological characteristics of patients stratified by MPVLR

41 (13-66) months. Recurrence occurred in 18 (12.9%) pa-
tients during follow-up. The best cut-off values for MPV,
MPVPR, and MPVLR were determined by ROC analysis
and categorized into two groups (Fig. 1). The best cut-off
values for MPV, MPVPR and MPVLR determined by ROC
analysis were 8.75 (sensitivity 0.556, specificity 0.628), 3.18
(sensitivity 0.556, specificity 0.686), 4.34 (sensitivity 0.556,
specificity 0.727), respectively (Fig. 1). The median value
was taken as the cut-off value for PLR (<126 vs. >126).
Patients were categorized into two groups as high MPVLR
(>4.34) and low MPVLR (<4.34), according to MPVLR.
Of the 139 patients, 97 were in the low MPVLR group, and
42 were in the high MPVLR group. When the relationship
between MPVLR and clinicopathological characteristics
was assessed, a significant correlation was found for MPV
(p = 0.042) and PLR (p < 0.001). There was no correlation
between other clinicopathological characteristics (Tab. 1).
Univariate analysis revealed significant impact only for
MPVLR on DFS (Tab. 2). Median DFS was 60 months in
high-MPVLR patients, whereas the median DFS was not
detected in patients in the low-MPVLR group (Fig. 2).
Progression-free survival (PFS) in the third year was 65.8%
in patients with elevated MPVLR and 96.3% in patients
with low MPVLR. The DFS rate in the elevated MPVLR

DOI: 10.15557/€60.2019.0014

group was significantly lower than in the low MPVLR
group (p = 0.038) (Fig. 2).
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Fig. 2. Kaplan-Meier analysis of DFS stratified by MPVLR in
breast cancer patients
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Characteristics Number of patients (n) pvalue
Age [years]: 0.87
+<50 57

+>50 82

Tumor size: 0.198
+<2m 43

«22m 9%

Lymph node involvement: 0.154
- yes 64

+No 75

Estrogen receptor: 0.841
« positive 116

- negative 23

Progesterone receptor: 0.999
« positive 109

« negative 30

HER2: 0.443
« positive 45

« negative 94

PLR: 0.817
+<126 69

+>126 70

MPV [fL]: 0.120
+<8.75 84

+>8.75 55

MPVPR: 0.095
+<3.18 91

+>3.18 48

MPVLR 0.038
+<4.34 97

+>4.34 4

HER2 — human epidermal growth factor receptor 2; PLR — platelet to lymphocyte ratio; MPV — mean platelet volume; MPVPR — mean platelet volume to platelet ratio;
MPVLR — mean platelet volume to lymphocyte count ratio.

Tab. 2. Clinicopathological characteristics: univariate analyses of disease-free survival in breast cancer

DISCUSSION

This is the first study showing the prognostic significance of
MPVLR in patients with breast cancer who underwent cura-
tive resection. DFS was shorter in patients with high MPVLR
(MPVLR >4.34) than in patients with low MPVLR (<4.34).
Recent studies have shown that the host inflammatory re-
sponse plays a role in tumor development and progression.
The inflammatory response has a crucial role in tumor micro-
environment and tumor formation». Serum biomarkers of
inflammation are readily obtained by peripheral blood sam-
pling. Complete blood count (CBC) is routinely performed in
cancer patients. The prognostic significance of some biomark-
ers such as platelet count, MPV, PLR, and NLR (neutrophil to
lymphocyte ratio) has been determined in many cancers*'?).
Lymphocytes are the main components of the immune system.
Tumor-infiltrating lymphocytes are the main compo-
nents of the antitumor immune microenvironment®,
Studies have shown that lymphocytes can recognize and
kill tumor cells and release various cytokines to activate the
host immune system. Therefore, low lymphocyte count is an
indicator of poor prognosis in cancer patients®.

Studies have concluded that platelets play a role in cancer
metastasis and angiogenesis. Thrombocytosis is an indica-
tor of poor prognosis in many cancer types such as stomach

CURR GYNECOL ONCOL 2019, 17 (3), p. 118—122

cancer, pancreas cancer, colorectal cancer, ovarian cancer and
endometrial cancer”’-'”. MPV is an index showing a mean
platelet diameter and platelet activity. Platelet diameter shows
platelet activity better than platelet number®”. MPV level is
correlated with poor prognosis in various malignancies, such
as breast cancer, endometrial cancer and advanced gastric
cancer®??. PLR is known to have prognostic importance in
many cancers®. PLR has also been shown to be a poor prog-
nostic factor in breast cancer®. The presence of MPV, which
is a better indicator of platelet activity rather than platelet in
PLR, will make it a stronger prognostic marker.

There was no correlation between DFS and commonly rec-
ognized prognostic factors such as tumor size, receptor
status or lymph node involvement in the study group®.
We believe that the main reason for this is the small num-
ber of patients and the short follow-up period.

Our study has some limitations, such as a short follow-up
period, a single-center and retrospective study.

In conclusion, this study is the first to show that elevated
MPVLR may be important prognostic marker for disease-
free survival in breast cancer patients undergoing curative
resection. MPVLR is easily accessible and easily calculated
from routine hematological parameters. However, further
studies are needed for it to be used as a prognostic mark-
er in practice.
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Wewnatrznabtonkowa neoplazja pochwy — trudny problem
diagnostyczno-terapeutyczny
Vaginal intraepithelial neoplasia — a difficult diagnostic and therapeutic problem
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Streszczenie Wewnatrznablonkowa neoplazja pochwy jest rzadkim, zwykle bezobjawowym stanem, wywolanym gléwnie infekcja
wirusami brodawczaka ludzkiego. Charakteryzuje si¢ obecnoscig zmian dysplastycznych w obrebie nablonka, z ktérych
moze si¢ rozwing¢ rak inwazyjny pochwy. Wewnatrznablonkowa neoplazja pochwy wystepuje najczesciej u kobiet po
50. roku zycia, w szczycie pochwy i jest wielomiejscowa. Zwykle jest rozpoznawana u pacjentek, ktére w przeszlosci zostaly
poddane histerektomii, zwlaszcza z powodu wewnatrznablonkowych zmian w obrebie szyjki macicy. Obecnie nie ma
jednolitych wytycznych, w jaki sposob nalezy prowadzi¢ chore z wewnatrznablonkowg neoplazja pochwy. Istniejg rézne
sposoby terapii, ktérych skutecznos¢ zalezy od wielu czynnikéw. Podjete leczenie powinno by¢ dostosowane indywidualnie
do kazdej pacjentki, zaakceptowane przez nig i przeprowadzone w doswiadczonym osrodku. Celem niniejszej publikacji byt
przeglad piémiennictwa na temat diagnostyki, leczenia, czgsto$ci wystepowania oraz ryzyka progresji wewnatrznablonkowej
neoplazji pochwy do raka inwazyjnego. Klinicysta powinien mie¢ $wiadomos¢, jaka skutecznoscia cechuja si¢ rézne opcje
leczenia, aby méc wybraé najbardziej odpowiednia metode i zastosowad ja w odpowiednim momencie. Autorzy przeszukali
baze danych PubMed do stycznia 2020 roku, uzywajac nastepujacych stéw kluczowych: srédnabtonkowa neoplazja
pochwy/ValN, dysplazja pochwy, testy DNA HPYV, cytologia, kolposkopia, histerektomia, leczenie, wirus brodawczaka
ludzkiego; dodatkowo przeszukali tez odno$niki do pobranych artykutéw.

Slowa kluczowe: wewnatrznablonkowa neoplazja pochwy, wirus brodawczaka ludzkiego, czesto$¢ wystepowania, leczenie

AbStraCt Vaginal intraepithelial neoplasia is a rare, usually asymptomatic condition mainly caused by human papillomavirus
infection. It is characterized by the presence of epithelial dysplasia, which may give rise to invasive vaginal cancer. Vaginal
intraepithelial neoplasia most often develops in women over 50 years of age, it usually occurs at the vaginal vault and is
multifocal. The condition is usually diagnosed in patients with a history of hysterectomy, especially due to intraepithelial
cervical lesions. There are currently no uniform guidelines to specify the management in patients with vaginal intraepithelial
neoplasia. There are various treatment options, the efficacy of which depends on multiple factors. Treatment should be
adjusted individually for each patient, accepted by the patient and implemented in an experienced center. The aim of this
paper was to review the literature on the diagnosis, treatment, incidence and the risk of progression of vaginal intraepithelial
neoplasia into invasive cancer. Clinicians should know the efficacy of different treatment options in order to be able to chose
the best treatment strategy and implement it at the right time. We searched through the PubMed database for papers
published up to January 2020 using the following keywords: vaginal intraepithelial neoplasia/ValN, vaginal dysplasia, HPV
DNA tests, cytology, colposcopy, hysterectomy, treatment, human papillomavirus. We additionally searched through links
to the downloaded articles.

Keywords: vaginal intraepithelial neoplasia, human papillomavirus, incidence, treatment
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WPROWADZENIE

ewngatrznablonkowa neoplazja to zesp6l zmian
Wmorfologicznych m.in. nablonka wielowar-

stwowego plaskiego, z ktorych moze si¢ rozwi-
na¢ inwazyjny rak ptaskonablonkowy. Moze wystepowa¢ na
szyjce macicy (wewnatrznablonkowa neoplazja szyjki ma-
cicy - cervical intraepithelial neoplasia, CIN), w pochwie
(wewnatrznablonkowa neoplazja pochwy - vaginal intra-
epithelial neoplasia, VaIN), w obrebie sromu (wewnatrzna-
btonkowa neoplazja sromu - vulvar intraepithelial neopla-
sia, VIN), a takze w innych lokalizacjach, takich jak okolica
odbytu (wewnatrznablonkowa neoplazja odbytu — anal in-
traepithelial neoplasia, AIN), penisa (wewnatrznabfonkowa
neoplazja penisa — penile intraepithelial neoplasia, PIN) czy
jamy ustnej’. Wewnatrznablonkowa neoplazja pochwy jest
zwykle bezobjawowym, rzadkim stanem przednowotworo-
wym, wywolanym infekcja niektorymi typami wirusa bro-
dawczaka ludzkiego (human papillomavirus, HPV). Zloka-
lizowana jest najczeéciej w szczycie pochwy, ma charakter
wieloogniskowy i stwierdza si¢ ja u kobiet w réznym wieku,
zwykle po 50. roku zycia®®. Czesto$¢ wystepowania VaIN
jest mniejsza od czestosci podobnych zmian wewnatrzna-
btonkowych wystepujacych na szyjce macicy oraz od zmian
w obrebie sromu®*”. Czesto$¢ VaIN jest w rzeczywisto-
$ci nieznana; szacuje sie, ze zapadalnos¢ na VaIN wynosi
0,2-2/100 000 kobiet/rok®. Wewngtrznabtonkowa neo-
plazja pochwy czesto wigze si¢ z obecnoscig innych typow
neoplazji wewnatrznablonkowych oraz zmian zlosliwych
dotyczacych ukladu rozrodczego kobiet - moze ona wyste-
powac rownolegle z nimi badz rozwing¢ si¢ po wezeéniej-
szym leczeniu tych zmian®®. W badaniu, ktére przepro-
wadzili Dodge i wsp., u 65% pacjentek z VaIN wystepowat
CIN, au 10% VIN®. W ostatnich latach dzieki powszech-
nym, czesciej wykonywanym badaniom przesiewowym (cy-
tologii i kolposkopii) VaIN stata sie stanem lepiej rozpo-
znawalnym®. VaIN najczeéciej pojawia sie u kobiet, ktére
w przeszloéci zostaly poddane histerektomii — zwlaszcza
z powodu wewnatrznabfonkowych zmian w obrebie szyjki
macicy®*?). Sredni czas rozwoju VaIN u kobiet, ktére mia-
ty w przesztoéci wykonang histerektomie, wynosi 13 lat®.

ETIOPATOGENEZA

Do rozwoju $rédnablonkowej neoplazji pochwy oraz inwa-
zyjnego raka pochwy czesto prowadzi przetrwala infekcja
HPV, wywotana wirusem brodawczaka ludzkiego wysokie-
go ryzyka (high-risk human papillomavirus, HR-HPV)U%,
czyli migdzy innymi genotypami HPV 16, 18, 31, 33,
35, 39, 45, 51, 52, 56, 58, 59 i 681). Przetrwata infekcja
HR-HPV prowadzi do rozwoju stanéw przednowotworo-
wych oraz nowotworéw szyjki macicy, odbytu, penisa, po-
chwy i sromu, a takze okolicy ustno-gardtowej, w tym jezy-
ka oraz migdatkow®.

Oprocz przetrwalej infekcji wirusowej genotypami HPV
o wysokim ryzyku udowodniono réwniez wplyw innych
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INTRODUCTION

aginal intraepithelial neoplasia is a set of morpho-
\ / logical lesions (e.g. in the stratified squamous ep-
ithelium), which may give rise to invasive squa-
mous cell carcinoma. It may involve the cervix (cervical
intraepithelial neoplasia, CIN), vagina (vaginal intraepi-
thelial neoplasia, VaIN), vulva (vulvar intraepithelial neo-
plasia, VIN) as well as other sites, such as the anal region
(anal intraepithelial neoplasia, AIN), the penis (penile in-
traepithelial neoplasia, PIN), or the oral cavity!". Vaginal
intraepithelial neoplasia is a rare, usually asymptomat-
ic precancerous condition caused by infection with some
types of human papillomavirus (HPV). It typically devel-
ops at the vaginal vault, is multifocal and found in women
of all ages, usually over 50 years of age®>®. The incidence
of ValN is lower compared to other similar intraepitheli-
al cervical or vulvar lesions>*”. Although the actual in-
cidence of VaIN is unknown, its estimated incidence is
0.2-2/100,000 women/year®. Vaginal intraepithelial neo-
plasia is often associated with the presence of other types of
gynecologic intraepithelial neoplasia and malignancies -
it may develop simultaneously or following treatment of
these lesions®-®). Dodge et al. showed that 65% and 10% of
ValN patients had CIN and VIN, respectively®. The com-
mon and more frequently performed screening (cytolo-
gy and colposcopy) increased the diagnostic rates of VaIN
in recent years®. VaIN usually develops in women with
a history of hysterectomy, especially due to intraepithelial
cervical lesions>**). The mean time elapsed between hys-
terectomy and ValN is 13 years(®.

ETIOPATHOGENESIS

Persistent HPV infection caused by high-risk human pap-
illomavirus (HR-HPV)U9, je. HPV types 16, 18, 31, 33,
35, 39, 45, 51, 52, 56, 58, 59 and 68, often leads to VaIN®.
Persistent HR-HPV infection leads to precancerous condi-
tions as well as cervical, anal, penile, vaginal, vulvar, oro-
pharyngeal and tonsillar cancer®.

In addition to persistent HR-HPV infection, other fac-
tors, such as smoking tobacco, advanced age, low socio-
economic status, high number of sexual partners, ear-
ly age of sexual initiation, exposure to diethylstilbestrol
(DES), immunosuppression, positive HIV (human im-
munodeficiency virus) status, history of pelvic radiation
therapy or hysterectomy, have also been shown to con-
tribute to VaIN®>10-14),

A history of intraepithelial cervical lesions or HPV-asso-
ciated invasive cervical cancer is an important risk fac-
tor for VaING7!V. Hysterectomy, especially for CIN,
is an important risk factor for secondary VaIN!'?. The inci-
dence of VaIN in women after hysterectomy due to CIN is
0.9-6.8%%. VaIN developed in 15% of patients after hyster-
ectomy due to invasive cervical cancer or high-grade CIN,
with most lesions located at the vaginal vault®.
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czynnikéw na rozwoj ValN, takich jak: palenie tytoniu,
starszy wiek, niski status socjoekonomiczny, duza liczba
partneréw seksualnych, wezesny wiek inicjacji seksualnej,
ekspozycja na dietylostilbestrol (DES), immunosupresja,
nosicielstwo wirusa HIV (human immunodeficiency virus —
ludzki wirus niedoboru odpornosci), stan po radioterapii
miednicy mniejszej, stan po histerektomii®>1°-1%.

Waznym czynnikiem ryzyka rozwoju VaIN jest wystepo-
wanie w historii choroby pacjentki zmian wewnatrzna-
btonkowych szyjki macicy czy tez inwazyjnego raka szyjki
macicy, spowodowanego przez infekcje HPVG”!), Histerek-
tomia, zwlaszcza wykonana z powodu CIN, stanowi zna-
czacy czynnik ryzyka rozwoju wtérnego VaINU?. Czestoéé
ValN u kobiet, ktdre przebyly histerektomie z powodu CIN,
wynosi 0,9-6,8%"%, a w przypadku pacjentek po histerek-
tomii z powodu inwazyjnego raka szyjki macicy badz CIN
duzego stopnia do rozwoju VaIN doszlo u 15% pacjentek,
a zmiany byly zlokalizowane gléwnie w szczycie pochwy®.

DIAGNOSTYKA
Cytologia

Badanie cytologicznie niewatpliwie jest jednym z najcen-
niejszych badan diagnostycznych w ginekologii. Kiedy
w 1917 roku Jeorjos Papanicolaou opublikowal w ,, Ame-
rican Journal of Anatomy” wyniki trzyletnich badan roz-
mazéw pochodzacych ze $cian pochwy zwierzat, nie
zdawal sobie sprawy, ze dokonat odkrycia, ktére w przy-
sztosci uratuje zycie wielu kobietom. W 1925 roku za-
czal prowadzi¢ badania na materiale pobranym od pa-
cjentek, niestety brak zainteresowania wynikami jego
trzyletnich badan sklonit go do rezygnacji z kontynuacji
projektu na kilka lat. Dopiero w 1941 roku badanie cytolo-
giczne zostalo przyjete i uznane za metode diagnostyczng*®.
Cytologia stala si¢ standardowym testem przesiewo-
wym stosowanym do wykrywania raka szyjki macicy
i zmian przednowotworowych. W celu usystematyzowa-
nia nazewnictwa w 1988 roku do oceny rozmazéw wpro-
wadzono klasyfikacje obrazow cytologicznych - system
Bethesda®.

W ValN - podobnie jak w przypadku innych nowotworéw
dolnych drég plciowych - stosuje si¢ podzial na trzy stop-
nie: VaIN1 reprezentuje przejsciow infekcje wirusem HPV,
a VAIN2/3 stanowig realne zmiany przedrakowe. W celu
zmniejszenia rozbieznoéci miedzy réznymi opracowania-
mi w 2012 roku wprowadzono nowa terminologie dla no-
wotworéw okolicy odbytniczo-genitalnej (lower anogenital
squamous terminology, LAST). Przej$ciowe zmiany wiruso-
we w pochwie (VaIN1; low-grade VaIN, LG-ValN) zostaly
okreslone jako wewnatrznabtonkowe zmiany o niskim stop-
niu zlosliwosci (low-grade squamous intraepithelial lesion,
LSIL - wewnatrznablonkowa neoplazja malego stopnia),
zmiany przedrakowe (VaIN2/3; high-grade VaIN, HG-ValIN)
zostaly za$ nazwane wewnatrznablonkowymi zmianami po-
chwy o wysokim stopniu ztosliwosci (high-grade squamous
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DIAGNOSIS
Cytology

Undoubtedly, cytology is one of the most valuable diag-
nostic tools in gynecology. When Georgios Papanikolaou
published the results of his 3-year animal study investigat-
ing vaginal wall smears in the “American Journal of Anat-
omy” in 1917, he did not realize that he made a discovery
that would save the lives of many women. He continued
his research using samples from women in 1925; howev-
er, he abandoned the project for several years due to the
lack of interest in his previous 3-year research. It was not
until 1941 that cytology was accepted and considered as
a diagnostic method®). Cytology has become a standard
screening test for detecting cervical cancer and precancer-
ous lesions. In 1988, Bethesda classification system for cy-
tological smear diagnosis was introduced to systematize
the nomenclature®.

As in the case of other gynecologic malignancies, three
categories have been distinguished for VaIN: VaIN1 rep-
resents a transient HPV infection, while VAIN2/3 cor-
respond to true precancerous lesions. The lower ano-
genital squamous terminology (LAST) was introduced
in 2012 to unify the nomenclature for neoplastic lesions
of the anogenital region. Transient viral vaginal lesions
(VaINT1; low-grade VaIN, LG-VaIN) are defined as low-
grade squamous intraepithelial lesions (LSIL), precan-
cerous lesions (VaIN2/3; high-grade VaIN, HG-VaIN)
are referred to as high-grade squamous intraepithelial
lesions (HSIL)"7.

Most cases of VaIN3/HSIL are preceded by abnormal cy-
tology findings, with ASC-H (atypical squamous cells -
cannot exclude HSIL) being three times more common
in this case than ASC-US (atypical squamous cells of
undetermined significance). ASC-US/LSIL does not ex-
clude HG-ValIN, VaIN2 (HSIL) in particular. Although
ASC-H/HSIL was more common in women after hys-
terectomy, no significant difference was found between
ASC-H/HSIL and ASC-US/LSIL in the subgroup of pa-
tients who underwent hysterectomy due to mild condi-
tions or HPV-unrelated cancer (ovarian, endometrial
cancer)!®. ASC-US in vaginal cytology is a non-specific
and inconclusive finding. LSIL indicates mild HPV infec-
tion. ASC-US and LSIL require more precise monitoring,
strict follow-up and colposcopy. Colposcopy-guided bi-
opsy should be performed after a year if cytology is still
abnormal or immediately if the patients are HR-HPV-
positive (HPV 16 or 18 in particular). After obtaining
two normal results, the patients may be re-included in
the general population screening group. In the case of
HSIL, histopathological diagnosis should be performed
immediately. In the case of normal colposcopy, but HSIL
in cytology, both cytology and colposcopy should be
repeated within 6-12 months. Although there are no
guidelines on screening in patients after hysterectomy
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inraepithelial lesion, HSIL — wewnatrznablonkowa neopla-
zja duzego stopnia)"”.

Wigkszo$¢ wynikow VaIN3/HSIL jest poprzedzona nie-
prawidlowo$ciami w cytologii, wynik cytologii ASC-H
(atypical squamous cells — cannot exclude HSIL - niepra-
widlowe komoérki nablonka wielowarstwowego plaskie-
go, nie mozna wykluczy¢ zmian duzego stopnia) wystepu-
je w tym wypadku trzy razy czgsciej od wyniku cytologii
ASC-US (atypical squamous cells of undetermined signifi-
cance — nieprawidlowe komdrki nabtonka ptaskiego o nie-
okreslonym znaczeniu). Wynik cytologii ASC-US/LSIL nie
wyklucza HG-VaIN - szczegdlnie VaIN2 (HSIL). W gru-
pie kobiet, ktére w przeszlosci byly poddane histerekto-
mii, wyniki ASC-H/HSIL byly czestsze, jednak w podgru-
pie kobiet, u ktorych wykonano histerektomie z powodu
tagodnych schorzen lub nowotworéw niezwigzanych
z HPV (rak jajnika, rak endometrium), réznica miedzy
ASC-H/HSIL a ASC-US/LSIL nie byta tak wyrazna®®.
Wynik ASC-US w cytologii pochwy jest wynikiem nie-
swoistym i niejednoznacznym. Wynik LSIL wskazu-
je na tagodne zakazenie HPV. ASC-US i LSIL wyma-
gaja dokladniejszego monitorowania, $cistej kontroli,
wykonania kolposkopii. Biopsje pod kontrola kolpo-
skopii nalezy wykona¢ po roku, jeéli wynik cytolo-
gii jest nadal nieprawidlowy, lub od razu, gdy pacjent-
ki s3 HR-HPV-dodatnie (szczegdélnie HPV 16 lub 18).
Po uzyskaniu dwoch prawidtowych wynikow pacjentki
moga ponownie zosta¢ wlaczone do grupy objetej popu-
lacyjnymi badaniami przesiewowymi. W przypadku HSIL
nalezy od razu wykona¢ diagnostyke histopatologiczna.
Jesli kolposkopia jest prawidtowa, a w cytologii uzyska-
no wynik HSIL, nalezy powtorzy¢ cytologie i kolposkopie
w ciggu 6-12 miesiecy. Nie ma wytycznych dotyczacych
badan przesiewowych pacjentek po histerektomii z wyni-
kami AGC (atypical glandular cells — nieprawidlowe ko-
morki nablonka gruczotowego) i ASC-H, wydaje sie jed-
nak, ze nalezy je prowadzi¢ jak pacjentki z wynikiem
HSILU9. U pacjentek po histerektomii z powodu CIN
rozpoznanie VaIN nalezy podejrzewaé po nieprawidto-
wym wyniku cytologii. Badanie cytologiczne u pacjen-
tek po histerektomii nalezy wykonywa¢ co roku przez
co najmniej 4-10 lat"?. U pacjentek z VaIN1/LSIL zale-
ca sie wykonywanie cytologii co 6 miesi¢cy przez 2 lata.
Po dwuletniej negatywnej kontroli cytologie mozna wyko-
nywac co 3 lata, natomiast jesli podczas obserwacji zmia-
ny sie utrzymuja, nalezy wdrozy¢ leczenie. U pacjentek
leczonych z powodu HSIL (VaIN2/3) zaleca si¢ wykonywanie
cytologii co 6 miesiecy przez co najmniej 2 lata, a nastgpnie
co roku przez 5 lub 10 lat"”. W przypadku pacjentek po cal-
kowitej histerektomii z powodu tagodnych schorzen uktadu
rozrodczego uznaje sig, ze badania kontrolne sg zbedne™®.
Kontrolne badania cytologiczne powinny by¢ wykonywa-
ne przez co najmniej 20 lat po leczeniu zmian wewnatrz-
nablonkowych w obrebie uktadu rozrodczego, takich jak
CIN2, CIN3, AIS (adenocarcinoma in situ — gruczolakorak
in situ)?0,
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with AGC (atypical glandular cells) and ASC-H diagno-
sis, it seems that they should be treated the same way
as HSIL patients"?). Patients after hysterectomy due to
CIN should be suspected of VaIN after abnormal cytol-
ogy. Patients after hysterectomy should undergo cytolo-
gy every year for at least 4-10 years"?. In the case of pa-
tients with VaIN1/LSIL, cytology should be performed
every 6 months for 2 years. After two years of negative
follow-up screening, cytology may be performed every
3 years, but if the lesions persist during the follow-up pe-
riod, treatment should be implemented. Patients treat-
ed for HSIL (VaIN2/3) should undergo cytology every
6 months for at least 2 years, and then every year for 5 to
10 years!'”. No follow-up is needed in patients after total
hysterectomy due to benign conditions of the reproduc-
tive tract"?. Follow-up cytology should be performed for
at least 20 years after the treatment of intraepithelial gy-
necologic lesions, such as CIN2, CIN3, and AIS (adeno-
carcinoma in situ)?0.

Vaginoscopy and histopathology

Cytology is complemented by diagnostic colposcopy, which
is used for the assessment of vaginal cervix, vagina and vul-
va. Vaginal colposcopy (vaginoscopy) is more difficult to
perform compared to cervical colposcopy due to vaginal
unevenness, larger surface area and more difficult access!'.
In the case of abnormal cytology, the diagnosis should be
extended to include precise colposcopic assessment of vag-
inal walls with the biopsy of suspicious lesions®". Khan
et al. suggested that colposcopy with histological assessment
should be performed in all women with HSIL, ASC-H or
AGC vaginal cytology as well as women with HR-HPV in-
fection persisting for >1 year or with ASC-US/LSIL persist-
ing for >1 year".

According to some researchers, vaginal lesions do not de-
velop after hysterectomy, but are already present before
surgical treatment; therefore, it is recommended that col-
poscopy and biopsy of the vaginal vault should be per-
formed in all patients with a history of CIN (presently or
port-treatment), high-grade lesions (CIN3) in particular, as
well as patients aged 250 years to exclude VaIN"®, Studies
assessing the role of colposcopy in the diagnosis of VaIN
are sparse in the literature and they show no clear corre-
lation between colposcopic and histopathological findings
for ValN. In the case of large or multifocal lesions, differ-
ent grades of VaIN may be diagnosed; therefore, it is im-
portant to carefully examine the entire vagina and collect
biopsy specimens from sites with suspicious colposcop-
ic appearance, especially within the first 4 years after hy-
sterectomy!?.

Tests to detect HR-HPV

The role of HPV tests in the diagnosis and monitor-
ing of VaIN is not fully established. Currently, there
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Waginoskopia i badania histopatologiczne

Metoda uzupelniajaca badanie cytologiczne jest diagno-
styka kolposkopowa, stuzgca do oceny pochwowej czesci
szyjki macicy, pochwy i sromu. Kolposkopia pochwy (wa-
ginoskopia) jest trudniejsza do przeprowadzenia w po-
réwnaniu z kolposkopia szyjki macicy, ze wzgledu na nie-
réwnosci pochwy, wigkszg powierzchnie oraz trudniejszy
dostep"?. Jesli wynik cytologii jest nieprawidtowy, nalezy
poszerzy¢ diagnostyke o dokladng ocene kolposkopowa
$cian pochwy z biopsja podejrzanych zmian®). Khan i wsp.
proponuja, aby u wszystkich kobiet z cytologia pochwo-
wa HSIL, ASC-H lub AGC oraz u kobiet z zakazeniem
HR-HPV przetrwalym przez =1 rok lub z ASC-US/LSIL
przetrwatym >1 rok wykona¢ kolposkopie z weryfikacja
histopatologiczng®.

Niektorzy badacze twierdzg, ze zmiany w obrebie pochwy
nie rozwijaja si¢ po histerektomii, lecz byly obecne juz
przed zastosowaniem leczenia chirurgicznego, dlatego za-
leca sie, aby u wszystkich pacjentek ze zmianami CIN w wy-
wiadzie (aktualnymi lub po leczeniu) - zwlaszcza jesli sg to
zmiany wysokiego stopnia (CIN3) - oraz u pacjentek, kto-
re sg w wieku >50 lat, wykonywa¢ kolposkopie oraz biop-
sje szczytu pochwy w celu wykluczenia VaIN®®. W literatu-
rze dostepnych jest niewiele badan oceniajacych znaczenie
kolposkopii w diagnostyce zmian typu ValN i nie wykazuja
one wyraznej korelacji miedzy wynikiem kolposkopii a wy-
nikiem histopatologicznym VaIN. W przypadku obecnosci
duzych lub wieloogniskowych zmian moga wystepowac
rézne stopnie ValN, dlatego wazne jest dokladne badanie
calej pochwy z pobraniem biopsji z miejsc o podejrzanym
wzorze kolposkopowym, szczegdlnie w ciagu pierwszych
4 lat po histerektomii'®.

Testy wykrywajace HR-HPV

Rola testow HPV w diagnostyce oraz monitorowaniu VaIN
nie jest do konca ustalona. Nie ma obecnie zatwierdzo-
nego przez Food and Drug Administration (FDA) testu
HR-HPV do zastosowania w badaniach przesiewowych
w kierunku raka pochwy lub jego prekursoréw. Dodatni
wynik dla HR-HPV stwierdzono w 99-100% LSIL/VaIN1,
w 90-96% HSIL/VaIN2/3, oraz w 64-75% inwazyjnych
rakéw pochwy®. Testy wykrywajace HR-HPV sg wykorzy-
stywane do monitorowania pacjentek z HG-VaIN/HSIL z nie-
prawidtowymi wynikami cytologii typu ASC-US, jednak pa-
cjentki te wymagaja jeszcze doktadniejszego monitorowania.
Jesli VaIN jest HR-HPV-dodatni, istnieje duze prawdopodo-
bienstwo nawrotu oraz progresji. Testy HPV maja silng ujem-
na warto$¢ predykceyjna: jezeli pacjenci kontrolowani przez
6 miesiecy uzyskuja ujemny wynik, ryzyko wystapienia oraz
nawrotu zmian wewnatrznabtonkowych jest niewielkie®?.

Neoplazja wewnatrznablonkowa pochwy jest stanem
rzadkim; aktualnie nie ma wytycznych dotyczacych ba-
dan przesiewowych populacji ogdlnej. Badacze re-
komendujg badania przesiewowe w kierunku zmian
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is no Food and Drug Administration (FDA)-approved
HR-HPV test for vaginal cancer or its precursors.
Positive HR-HPV status was found in 99-100% of
LSIL/VaIN1, 90-96% of HSIL/VaIN2/3, and 64-75% of in-
vasive vaginal cancers!'®. HR-HPV tests are used to monitor
HG-VaIN/HSIL patients with abnormal cytology (ASC-US);
however, more careful monitoring is needed in this group.
HR-HPV-positive VaIN indicates high risk of recurrence
and progression. HPV tests have a strong negative pre-
dictive value: negative 6-month follow-up indicates
a low risk of development or recurrence of intraepithelial
lesions®?.

Vaginal intraepithelial neoplasia is rare, and there are cur-
rently no screening guidelines for the general population.
Researchers recommend screening for intraepithelial vag-
inal lesions in women after hysterectomy due to cervical
cancer or other gynecologic malignancies®??.

INCIDENCE

The number of detected VaIN cases has increased signif-
icantly over the past decade due to wide availability of
screening®. Tab. 1 shows the incidence of VaIN in the vag-
inal vault in patients after hysterectomy for various indica-
tions. Tab. 2 shows the incidence of abnormal vaginal vault
cytology findings in VaIN patients after hysterectomy for
various indications.

THE RISK OF PROGRESSION
TO VAGINAL CANCER

The available studies indicate different rates of progres-
sion of vaginal intraepithelial dysplasia to invasive vagi-
nal cancer, which range between 0% and up to 12% in the
case of high-grade VIN. The rates of progression of VaIN
to invasive vaginal cancer are lower compared to cervical
lesions®+¢%12 Although ValN is characterized by a high
risk of post-treatment recurrence, the risk of progression
to invasive cancer is still lowV (Tab. 3).

TREATMENT

The treatment of VaIN often poses a difficult clinical
problem. There are currently no uniform guidelines on
the management in patients with vaginal intraepitheli-
al neoplasia. There are two different types of treatment
of ValN, which may be classified into four main groups:
conservative treatment, pharmacotherapy, destructive
techniques and surgery®"'?. The efficacy of the meth-
ods used is varied and depends on multiple factors, such
as age, menopausal status, the presence of HR-HPV,
post-hysterectomy status, intraepithelial dysplasia or
cervical/vulvar cancer, ValN location, and multiplicity
of lesions®!V. Radical surgery involving partial or total
vaginectomy would be the most beneficial treatment op-
tion; however, the surgery is difficult as well as involves
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Badanie Zmiany fagodne CN Rak szyjki macicy Inne przyczyny
Study Mild lesions Cervical cancer Other
Piscitelli et al. (1995)2" 13% - - -
Kalogirou et al. (1997)® - - 5-10% -
Lin et al. (2005)% 14% 47% (CIN3) 39% -
Schockaert et al. (2008) - 0,9-6,8% - -
(IS (carcinoma in situ — rak
przedinwazyjny) — 26,5%
CIN1-5,8%
Leiomyoma — 7,4% CIN2-13,2%
. Polip endometrialny — 4,4% (N3 -17,7%
@27) ” ’ _
Kim etal. (2009) Leiomyoma — 7.4% (IS (carcinoma in situ — preinvasive 25%
Endometrial polyp — 4.4% cancer) — 26.5%
(N7 —-5.8%
(N2 - 13.2%
(N3 —17.7%
Zeligs et al. (2013)™ - 39% - -
Krwotok miesiaczkowy — 27%
Endometrioza — 14%
B6l w miednicy — 12%
© _
Gunderson etal. (2013) Menstrual hemorrhage — 27% 28% 18%
Endometriosis — 14%
Pelvic pain — 12%
Heetal. (2015)® - 15% -
Rak trzonu macicy — 11,3%
Rak jajnika — 2,3%
(18 )
Sopracordevole et al. (2015) 15,9% 70,5% Endometrial cancer— 11.3%
Ovarian cancer — 2.3%
5% — rak trzonu macicy
. 43% 29% —inne
(28) —
Hodeib etal. (2016) 10% (CIN1,2,3,019) 5% — endometrial cancer
29% — other
. Rak trzonu macicy - 7,4%
G g
Kim et al. (2018) 48,4% 20,1% 20,5% Endometrial cancer — 7.4%
2,4% - rak trzonu macicy
1,2% — rak jajowodu
1,2% — rak jajnika
8,4% — migsniak
) _ !
Cong etal. (2018) 56,6% 30,1% 2 4% — endometrial cancer
1.29% — fallopian tube cancer
1.2% — ovarian cancer
8.4% — myoma

Tab. 1. Czestos¢ wystgpowania zmian typu VaIN w zaleznosci od wskazania do histerektomii
Tab. 1. The incidence of VaIN by hysterectomy indication

Badanie
Study

Nieprawidtowy wynik cytologii
Abnormal cytology

Kalogirou et al. (1997)%

42% (ASC-US)

Bansal etal. (2011)®

45,6% (85% ASC-US, 11,2% LSIL, 3% ASC-H, 1% HSIL)

Frega etal. (2013)1

83,3%

Cong et al. (2018)®

69,7% (20,3% ASC-US, 30,4% LSIL, 5,1% ASC-H, 13,9% HSIL)

Tab. 2. Czestos¢ nieprawidtowych wynikéw cytologii u kobiet z rozpoznaniem ValN po histerektomii wykonanej z réznych przyczyn
Tab. 2. The incidence of abnormal cytology in women diagnosed with ValN after hysterectomy for various indications
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wewnatrznablonkowych pochwy u kobiet, ktére przeszty
histerektomie z powodu raka szyjki macicy lub innych ra-
kéw uktadu rozrodczego@.

CZESTOSC

W ciggu ostatniej dekady z powodu duzego rozpowszech-
nienia badan przesiewowych znaczaco wzrosta liczba wy-
krywanych przypadkéw VaIN®». W tab. 1 przedstawiono
czestos¢ wystepowania VaIN w sklepieniu pochwy u pa-
cjentek po usunieciu macicy z réznych wskazan. W tab. 2
przedstawiono czesto$¢ nieprawidtowych wynikéw cytolo-
gii ze sklepient pochwy u kobiet z VaIN po histerektomii wy-
konanej z réznych wskazan.

RYZYKO PROGRESJI DO RAKA POCHWY

Dostepne badania wykazujg rézny stopien progresji we-
wnatrznablonkowej dysplazji pochwy do inwazyjnego raka
pochwy, ktéry w roznych pracach waha sie od 0% do na-
wet 12% w przypadku neoplazji wewngtrznablonkowej po-
chwy duzego stopnia. Wspolczynnik przeksztatcenia VaIN
w raka inwazyjnego pochwy jest nizszy niz w przypadku
zmian dotyczacych szyjki macicy®*¢#!2. VaIN cechuje si¢
duzym prawdopodobienstwem nawrotu po leczeniu, jed-
nak ryzyko progresji do raka inwazyjnego jest wciaz raczej
niskieV (tab. 3).

LECZENIE

Leczenie VaIN niejednokrotnie stanowi bardzo trudny
problem kliniczny. Obecnie brak jest jednolitych wytycz-
nych, w jaki sposob nalezy prowadzi¢ pacjentki z we-
wnatrznablonkowa neoplazja pochwy. Dostepne sg roz-
ne sposoby leczenia VaIN, ktore mozna sklasyfikowa¢
w cztery gtowne grupy: leczenie zachowawecze, lecze-
nie farmakologiczne, metody destrukcyjne oraz lecze-
nie operacyjne"'). Skuteczno$¢ uzywanych metod jest
zrdznicowana i zalezy od wielu czynnikdw, takich jak:
wiek, status menopauzalny, obecno$¢ HR-HPV, stan po
histerektomii, wewnatrznablonkowa dysplazja lub rak
szyjki macicy albo sromu, lokalizacja VaIN, mnogo$¢
zmian®'). Najkorzystniejsza opcja bytoby zastosowanie
radykalnego leczenia operacyjnego, polegajacego na czeg-
$ciowym lub catkowitym wycieciu pochwy, jest to jed-
nak zabieg trudny i obarczony duzym ryzykiem powi-
ktan oraz wiazacy si¢ ze znacznym pogorszeniem jakosci
zycia pacjentek®?. U chorych po operacji usuniecia ma-
cicy leczenie wewnatrznabtonkowych zmian w obrebie
pochwy stanowi niezwykle trudne wyzwanie ze wzgledu
na anatomiczng bliskos¢ pecherza moczowego, jelit oraz
wczesniejsze interwencje chirurgiczne w obrebie drog
rodnych. Zastosowane leczenie powinno by¢ dostoso-
wane indywidualnie do chorej, zaakceptowane przez nig
oraz przeprowadzone w referencyjnym, do$wiadczonym
o$rodku™.
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Progresja ValN do raka
Badanie inwazyjnego pochwy
Study Progression of ValN
to invasive vaginal cancer
Ahoetal. (1991)% 9%
Sillman et al. (1997)? 5%
Dodge etal. (2001)® 2%
Massad (2008)¢% 0%
Soetal. (2009)" 0%
Terzakis et al. (2010)¢" 0%
Zeligs etal. (2013)) 0%
Gunderson etal. (2013)© 4%
He etal. (2015)® 2%
Hodeib et al. (2016)@® 12%
Kim etal. (2018)" 3,2%
Bogani et al. (2018)¢? 3,4%
Field et al. (2020)% 1,3%

Tab. 3. Czestos¢ progresji VaIN do raka pochwy
Tab. 3. The incidence of progression of VaIN to vaginal cancer

a high risk of complications and significant reduction in
the quality of life". The treatment of intraepithelial vag-
inal lesions poses a particular challenge in post-hyster-
ectomy patients due to the short anatomical distance to
the urinary bladder, bowels and previous gynecological
surgical interventions. The treatment should be adjusted
individually for each patient, accepted by the patient and
implemented in an experienced center?.

Conservative management (follow-up)

It is not generally recommended to treat LSIL/VaIN1 lesions
since these are benign lesions indicating HPV infection and
they have high spontaneous regression rates. Older studies
reported resolution of vaginal intraepithelial lesions in 90%
of screened women®?. More recent studies are less optimistic:
Zhang et al. showed that intraepithelial lesions resolved spon-
taneously in 62% of women®", while Kim et al. reported re-
gression in only 48.8% of womenV. In their most recent
study, Field et al. found that the efficacy of conservative LSIL
treatment was 97%, but 50% of conservatively-treated HSIL
cases required active therapy®?. Follow-up may be a good
solution, especially in younger patients; however, only under
the condition of close monitoring and good cooperation with
the patient. The management in HSIL/VaIN2/3 patients re-
mains a dilemma®’?. The p16 immunostaining proves helpful
in deciding which VaIN patients should be treated — negative
staining allows for conservative management, while positive
results indicate the need for active treatment"”. Bertoli et al.
estimated that p16 overexpression and the presence of HPV
were found in 85.2% of intraepithelial vaginal lesions and in
66.7% of vaginal squamous cell carcinomas. The authors also
reported higher p16 overexpression in HPV-positive vaginal
squamous cell carcinomas compared to HPV-negative ones
(89.9% vs. 38.9%)Y. All patients with HSIL/VaIN2/VaIN3
lesions require treatment?).
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Postepowanie zachowawcze (obserwacja)

Zwykle nie zaleca si¢ leczenia zmian LSIL/VaIN1, gdyz s3 to
zmiany tagodne, informuja o infekcji HPV i cechuja sie wy-
sokim wskaznikiem spontanicznej regresji. W starszych ba-
daniach donoszono, ze zmiany wewngtrznablonkowe w po-
chwie ustepowaty u 90% badanych kobiet®”. Nowsze badania
nie zawieraja tak optymistycznych danych: Zhang i wsp. wska-
zuja, ze zmiany wewnatrznablonkowe wycofaly sie¢ u 62% ba-
danych kobiet®", natomiast Kim i wsp. informujg, ze do re-
gresji zmian doszto jedynie u 48,8% kobiet®". W najnowszym
badaniu Field i wsp. stwierdzajg, ze zachowawcze prowadze-
nie pacjentek z LSIL cechuje si¢ 97-procentowq skutecznoscia,
natomiast 50% przypadkow HSIL leczonych zachowawczo
wymagalo wdrozenia aktywnej terapii®. Obserwacja moze
by¢ dobrym wyborem - szczegdlnie w przypadku miodszych
pacjentek, jednak pod warunkiem $cistego monitorowania
oraz dobrej wspolpracy z pacjentka. Prowadzenie pacjentek
z HSIL/VaIN2/3 pozostaje dylematem!?. W rozstrzygnie-
ciu, u ktérych pacjentek nalezy leczy¢ VaIN, pomocne oka-
zuje si¢ barwienie immunologiczne p16 - jego negatywny
wynik pozwala na zachowawcze prowadzenie pacjentki, na-
tomiast wynik pozytywny informuje, ze powinno si¢ wdrozy¢
leczenie™. Bertoli i wsp. szacuja, ze nadekspresja p16 i obec-
nos¢ HPV wystepowaly w 85,2% wewnatrznablonkowych
zmian w pochwie i w 66,7% przypadkdow raka plaskonabton-
kowego pochwy. Stwierdzaja réwniez, ze nadekspresja p16 jest
wyzsza w rakach plaskonablonkowych pochwy HPV-dodat-
nich w poréwnaniu z rakami ptaskonabtonkowymi pochwy
HPV-ujemnymi (89,9% vs 38,9%)?*. Pacjentki ze zmianami typu
HSIL/VaIN2/VaIN3 nalezy leczy¢ w kazdym przypadku™.

Leczenie farmakologiczne

Jedna z metod stosowanych w leczeniu ValN jest sto-
sowanie lekéw takich jak imikwimod®*, 5-fluoroura-
cyl (5-FU), kwas trichlorooctowy (trichloroacetic acid,
TCA) czy estrogeny dopochwowe®**). Imikwimod jest
lekiem uzywanym w leczeniu ktykcin oraz nowotwo-
réw uktadu rozrodczego zwigzanych z infekcjg HPV©®),
Dotychczasowe badania na temat leczenia imikwimo-
dem zmian wewnatrznablonkowych w obrebie szyj-
ki macicy, pochwy i sromu wskazujg na dobre efekty
terapii®****). Haidopoulos i wsp. uzyskali regresje zmian
u 57% pacjentek z HG-VaIN/VaIN2/3/HSIL leczonych
5-procentowym imikwimodem podawanym dopochwowo
podczas kolposkopii®. Lin i wsp. stosowali 250 mg 5-pro-
centowego imikwimodu dopochwowo (na okolice skle-
pienia pochwy) co 2 dni lub co najmniej 2 razy tygodnio-
wo w warunkach ambulatoryjnych - minimum 12 dawek.
Pacjentki obserwowano przez co najmniej 6 miesigcy.
W grupie pacjentek z VaIN1, VaIN2, VaIN3 (LSIL oraz HSIL)
regresje zmian uzyskano u 46,1%. Grupe te podzielono na
dwie podgrupy: VaIN1/LSIL oraz VaIN2/3/HSIL. W gru-
pie pacjentek z wyzszym stopniem neoplazji wewnatrz-
nablonkowej w poréwnaniu z grupa pacjentek z nizszym
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Pharmacotherapy

Therapy with imiquimod®¥, 5-fluorouracil (5-FU), tri-
chloroacetic acid (TCA), and intravaginal estrogens is
one of the methods used in the treatment of VaIN®3%,
Imiquimod is a drug used for the treatment of genital
condylomas associated with HPV infection®®. Research
to date on the treatment of cervical, vaginal and vulvar
intraepithelial lesions with imiquimod indicates good
treatment outcomes®***3). Haidopoulos et al. achieved
remission in 57% of HG-VaIN/VaIN2/3/HSIL patients
treated with 5% imiquimod administered intravaginal-
ly during colposcopy®®. Lin et al. used 5% intravaginal
imiquimod at a dose of 250 mg (in the region of vaginal
vault) at 2-day intervals or at least twice a week in an out-
patient setting (at least 12 doses). The patients were un-
der follow-up for at least 6 months. Regression of lesions
was achieved in 46.1% of patients with VaIN1, VaIN2,
VaIN3 (LSIL and HSIL). The group was divided into
two subgroups: VaIN1/LSIL and VaIN2/3/HSIL. High-
er rates of lesion regression were observed in the group
of patients with a higher grade of intraepithelial neopla-
sia compared to patients with lower-grade intraepithelial
neoplasia, i.e. 66.6% and 35%, respectively®®. Buck et al.
used 5% imiquimod intravaginal cream at a dose of
250 mg at weekly intervals for 3 weeks in ValIN patients
(LSIL, HSIL) (the first 4 patients enrolled in the study
received imiquimod twice weekly). Regression of lesions
was achieved in 86% of women®”. Histological regres-
sion of lesions occurred in 80% of imiquimod-treated
patients described by Tainio et al. Women received 14
doses of imiquimod in the form of vaginal suppositories
for 8 weeks: 12.5 mg of imiquimod per week for the first
2 weeks of therapy, followed by 12.5 mg twice a week at
3-4 day intervals for the following 6 weeks®®. Imiqui-
mod seems a promising and safe treatment option for
patients with HG-VaIN/HSIL, is likely to cause less ad-
verse effects than other methods, and shows similar effi-
cacy to that of vaporization®®. Although the use of 5-FU
in the treatment of multifocal lesions and recurrent VaIN
is considered a good method, the compound acts super-
ficially, with frequent recurrences after treatment®. Kim
et al. mainly used 5-FU cream in their study; regression
of lesions occurred in 46.2% of VaIN1/LSIL patients,
50% of VaIN2/HSIL patients and none of VaIN3/HSIL
patientsV). Trichloroacetic acid (TCA) is a keratolytic
agent with proven efficacy in the treatment of HPV-in-
duced lesions“?). There are study reports on VaIN reso-
lution in 71.4% of patients treated with intravaginal 50%
TCA applied once a week for 1-4 weeks. Follow-up at
3-month intervals was continued for a year post-treat-
ment in all patients®®. Rhodes et al. used various treat-
ment procedures: estrogens, 5-FU, CO, laser vaporiza-
tion, wide lesion excision, loop electrosurgical excision
procedure (LEEP) or vaginectomy. The use of intravag-
inal estrogens alone showed high efficacy in HG-VaIN/
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stopniem neoplazji wewnatrznablonkowej zaobserwowa-
no wyzszy odsetek regresji zmian - odpowiednio 66,6%
i 35%%. Buck i wsp. aplikowali pacjentkom z VaIN (LSIL,
HSIL) przez 3 tygodnie co tydzien dopochwowo 250 mg
5-procentowego kremu z imikwimodem (4 pierwszym wlg-
czonym do badania pacjentkom imikwimod aplikowano
2 razy tygodniowo). U 86% kobiet uzyskano regre-
sje zmian po leczeniu®). W grupie pacjentek leczonych
imikwimodem, ktére opisali Tainio i wsp., u 80% do-
szlo do histologicznej regresji zmian. Kobiety otrzy-
mywaly 14 dawek imikwimodu w postaci czopkéw
dopochwowych przez okres 8 tygodni: 12,5 mg imi-
kwimodu na tydzien w ciggu pierwszych 2 tygodni te-
rapii, a nastepnie 12,5 mg 2 razy w tygodniu w odstepie
3-4 dni przezkolejne 6 tygodni®. Imikwimod wydaje si¢ obie-
cujacym i bezpiecznym sposobem leczenia HG-VaIN/HSIL
i prawdopodobnie powoduje mniej dzialan niepozadanych
w poréwnaniu z innymi metodami, a jego skutecznos¢
jest podobna do skuteczno$ci waporyzacji®®. Stosowanie
5-FU w leczeniu zmian wieloogniskowych oraz nawro-
tow ValN jest uwazane za dobra metode, zwiazek ten jed-
nak dziala powierzchownie i po leczeniu czgsto wystepu-
ja nawroty"®. Kim i wsp. w swoim badaniu wykorzystywali
gtéwnie krem z 5-FU - do regresji zmian doszlo u 46,2%
kobiet z VaIN1/LSIL, u 50% kobiet z VaIN2/HSIL, nie na-
stgpita ona za$ u zadnej pacjentki z VaIN3/HSIL!V. Kwas
trichlorooctowy (TCA) jest srodkiem keratolitycznym,
o wykazanym dziataniu w leczeniu zmian wywotanych
przez HPV“), Istniejg wyniki badan informujgce o usta-
pieniu VaIN u 71,4% kobiet leczonych 50-procentowym
TCA aplikowanym dopochwowo co tydzien przez okres
1-4 tygodni. Wszystkie pacjentki byly kontrolowane co
3 miesigce przez rok po zakonczeniu leczenia®). Rhodes
i wsp. stosowali rozne procedury leczenia: estrogeny, 5-FU,
laserowg waporyzacje CO,, szerokie wycigcie zmiany, pro-
cedure petli elektrochirurgicznej (loop electrosurgical exci-
sion procedure, LEEP) lub wyciecie pochwy. U pacjentek
z HG-VaIN/HSIL zastosowanie samych estrogendw poda-
wanych wewnatrzpochwowo cechowalo sie duzg skutecz-
nosciag w poréwnaniu z leczeniem skojarzonym (estrogen +
inna metoda) i w poréwnaniu z zastosowaniem innych me-
tod leczniczych - do cofnigcia zmian badz wyleczenia do-
szto odpowiednio u 90% (estrogeny), 81,3% (metoda sko-
jarzona — estrogen + inna metoda) i 71,4% (inna metoda,
leczenie bez estrogenéw) pacjentek®.

Metody destrukcyjne

Do leczenia zmian VaIN w szczycie pochwy mozna zastoso-
wac brachyterapie wewnatrzpochwowa, jednak badania na te-
mat wykorzystania tej metody w leczeniu VaIN sg nieliczne.
Nie istniejg zalecenia, wytyczne ani rekomendacje dotycza-
ce terapii wewnatrznablonkowych zmian w obrebie pochwy
przy uzyciu tej metody, jednak nadaje si¢ ona szczegolnie do
leczenia mnogich, rozproszonych ognisk. Czgsto stosuje sie
schemat leczenia podobny do stosowanego w patologii szyjki
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HSIL patients compared to combined therapy (estrogen
+ other method) or other therapeutic modalities - le-
sion regression or cure was reported for 90% (estrogens),
81.3% (combined treatment: estrogens + other method),
and 71.4% (other method: no estrogens) of patients, re-

spectively®®.

Destructive methods

Although intravaginal brachytherapy may be used in the
treatment of ValN lesions in the vaginal vault, studies us-
ing this method in VaIN patients are sparse. There are no
recommendations or guidelines for treating vaginal in-
traepithelial lesions using this method; however, it seems
particularly useful in the treatment of multiple, dissem-
inated lesions. A regimen similar to the one used in cer-
vical pathologies is often used (irradiation dose of 70 Gy,
35 doses); however, efficacy was also reported for meth-
ods using Ir-192 high-dose-rate (HDR) brachytherapy in
patients with VaIN“!#2), Fraction doses are usually low-
er compared to those used in vaginal cancer: 40 Gy in
8 fractions twice a week (35-40 Gy given in fractions of
4.5-8.5 Gy). The dose is usually specified about 5 mm
from the applicator surface®*?. The estimated efficacy
of this treatment is over 80%“?. Most studies on vagi-
nal brachytherapy in HG-VaIN/HSIL report recurrence
rates of 0% to up to 14%19. In 2019, Barcellini et al. pub-
lished a study in a group of 14 women (mean age 60.5
years, mean follow-up 33.7 months) with VaIN3/HSIL
receiving Ir-192 HDR brachytherapy, including 6, 3, and
1 women after hysterectomy due to cervical cancer, cer-
vical intraepithelial neoplasia and mild disease, respec-
tively. The treatment was administered twice a week for
15 days, with a mean dose of 35 Gy. Adjuvant treatment
with suppositories containing hyaluronic acid and/or vi-
tamin E was used. Patients were monitored for 6 weeks
post-treatment, then evaluated at 3-month intervals for
the first year, and then twice a year. The treatment was
well-tolerated, with rare cases of acute toxicity, which
mainly involved urological symptoms. Late adverse ef-
fects (vaginal stricture) occurred in 4 patients“?. Despite
high cure rates, it should be borne in mind that exter-
nal radiotherapy and brachytherapy can be a risk factor
of vaginal dysplasia®®. CO, laser vaporization is a meth-
od of choice®. Ablation and/or excision of lesions may
be performed during CO, laser treatment®!%). CO, la-
ser vaporization is a good treatment option for vaginal
lesions located at sites other than the vaginal vault and
is preferred for sexually active women!**!. Studies have
shown high therapeutic efficacy — 46-86% after one cycle
of laser vaporization!?>%9. The procedure should be per-
formed at a depth of 1.5 mm to affect the full thickness
of the epithelium®?. Laser vaporization may be one of
treatment options for VaIN in women after hysterectomy
as it has many advantages such as precision, repeatability,
few adverse effects, and minimal blood loss"?. Kim et al.
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macicy - dawka promieniowania 70 Gy, 35 dawek, chociaz
opisywane sg tez skuteczne metody leczenia VaIN za pomo-
ca samodzielnej brachyterapii wysokodawkowej (high-dose-
rate, HDR) Ir 192*142), Najcze$ciej dawki frakcyjne sg mniej-
sze niz w przypadku leczenia raka pochwy i wynosza 40 Gy
w 8 frakcjach 2 razy w tygodniu (35-40 Gy po 4,5-8,5 Gy na
frakcje). Dawka jest zazwyczaj specyfikowana okofo 5 mm od
powierzchni aplikatora#?. Skuteczno$¢ takiego leczenia oce-
nia sie na ponad 80%“?. Wiekszoé¢ badan dotyczacych bra-
chyterapii pochwy w HG-VaIN/HSIL wskazuje, ze odsetek na-
wrotéw wynosi od 0% do maksymalnie 14%%. W 2019 roku
Barcellini i wsp. opublikowali wyniki badania przeprowadzo-
nego w grupie 14 kobiet ($redni wiek 60,5 roku, $redni czas ob-
serwacji 33,7 miesigca) z VaIN3/HSIL leczonych HDR Ir 192,
z ktorych 6 przeszto histerektomie z powodu raka szyjki ma-
cicy, 3 z powodu wewnatrznablonkowej neoplazji szyjki ma-
cicy, 1 z powodu tagodnego schorzenia. Leczenie prowadzono
2 razy w tygodniu przez 15 dni, $rednia otrzymana dawka wy-
nosita 35 Gy. Wspomagajaco stosowano dopochwowo czopki
z kwasem hialuronowym i/lub witaming E. Pacjentki obser-
wowano przez 6 tygodni po leczeniu, a nastepnie badano co
3 miesigce przez pierwszy rok, pdzniej zas 2 razy w roku.
Chore dobrze tolerowaty leczenie — ostra toksycznos¢ byla rzad-
ka i obejmowata gléwnie problemy urologiczne. Pézne dzialanie
niepozadane - zwezenie pochwy — pojawito sie u 4 pacjentek®.
Mimo duzego odsetka wyleczen nalezy mie¢ na uwadze, ze
radioterapia zewnetrzna oraz brachyterapia bywaja czynni-
kiem ryzyka rozwoju dysplazji pochwy!'?). Laserowa wapory-
zacja CO, stanowi metode z wyboru®). Podczas leczenia lase-
rem CO, mozna wykona¢ ablacje i/lub wyciecie zmian®!*31,
Laserowa waporyzacja CO, jest dobrym sposobem leczenia
zmian pochwy wlokalizacjach innych niz szczyt pochwy i jest
preferowana w przypadku kobiet aktywnych seksualnie®*4,
Badania wskazujg na duzg skutecznos¢ leczenia — 46-86% po
jednym cyklu laserowej waporyzacji'®?**). Aby zadziata¢ na
cafg grubo$¢ zmienionego nabtonka, zabieg wykonuje si¢ na
glebokosci 1,5 mm?. Laserowa waporyzacja moze by¢ jed-
ng z metod leczenia VaIN u kobiet po histerektomii, ktra ma
wiele zalet, takich jak precyzja wykonania, powtarzalno$¢ za-
biegu, mniejsza liczba dzialan niepozadanych, minimalna
utrata krwi®?. Kim i wsp. przy uzyciu laserowej waporyza-
cji z dobrym skutkiem leczyli VaIN u chorych po histerekto-
mii wykonanej z powodu réznych schorzen. Wykazali, ze wiek
ponizej 48. roku zycia oraz VaIN w przedsionku pochwy byly
czynnikami ryzyka nawrotu choroby po zastosowaniu lasero-
wej waporyzacji®”. Wang i wsp. oceniali efekt leczenia lasero-
wa waporyzacja u kobiet z VaIN srednio przez 22,8-27,8 mie-
sigca po zakonczeniu terapii. Pacjentki zostaly podzielone na
dwie grupy: kobiety, ktore przeszty histerektomie z powodu
CIN, oraz kobiety, ktére przeszly histerektomie z powodu raka
szyjki macicy. Po zastosowanym leczeniu wérdd kobiet po hi-
sterektomii z powodu CIN do remisji doszto u 85,7%, nato-
miast wérdd pacjentek po histerektomii z powodu raka szyjki
macicy - u 54,5%. Po leczeniu u 61,8% pacjentek utrzymy-
wata sie infekcja HR-HPV“). Tainio i wsp. podaja, ze catko-
wita remisja po leczeniu laserem wystapita az u 90% chorych
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successfully treated VaIN in patients after hysterecto-
my due to various indications using laser vaporization.
The authors showed that age <48 years and VaIN in the
vaginal vestibule were risk factors for recurrence after la-
ser vaporization®. Wang et al. assessed treatment out-
comes in women with VaIN treated with laser vaporiza-
tion for an average of 22.8-27.8 months after the end of
therapy. Patients were classified into two groups: wom-
en after hysterectomy due to CIN, and women after hys-
terectomy due to cervical cancer. The treatment resulted
in remission in 85.7% of women after hysterectomy for
CIN and 54.5% of women after hysterectomy for cervical
cancer. HR-HPV infection persisted in 61.8% of patients
after treatment™. Tainio et al. reported total remission af-
ter laser treatment in up to 90% of patients®*. Bogani et al.
used laser treatment in a group of 204 patients with
VaIN. Ablation and laser resection were performed in
82.8% and 17.2% of patients, respectively. The mean fol-
low-up period was 65 months, recurrence was observed
in 17.1% of patients after resection and 18.6% of patients
after laser ablation®®?.

Surgical treatment

Surgical treatment of VaIN involves the use of LEEP or
partial/total vaginectomy. Loop electrosurgical excision
procedure (LEEP) is a surgical technique used for partial
upper colpectomy in the treatment of HG-VaIN/HSILG?,
During the procedure, vaginal mucosa and part of the
submucosal tissue are excised with minimal tissue dam-
age in the line of LEEP action. Compared to vaginecto-
my, LEEP is a shorter procedure and also enables sam-
ple collection for histopathology®"®). There are only
few studies assessing LEEP in the treatment of VaIN.
Fanning et al. successfully used LEEP in women with
ValN. The patients underwent follow-up cytology at 1 and
4 weeks post-surgery, and then every 3 months for about
1.8 years. None of the post-hysterectomy patients treat-
ed with LEEP had recurrence“®. Terzakis et al. used
a LEEP unit with at least 80 W output in 23 patients
with VaIN. Therapeutic efficacy was assessed at 12 and
24 months after treatment completion. At 12 months,
response to treatment was observed in 86.96% of patients,
whereas recurrence was observed in 13.04% of patients.
At 24 months, recurrent VaIN was reported in 25%
of patients®. Partial or total vaginectomy is one of
treatment options for precancerous and cancerous le-
sions. Total vaginectomy is not recommended, especially
in sexually active women and should be limited to elder-
ly women or patients after treatment failure with other
methods!"®**. Upper vaginectomy is a treatment of
choice in patients with VaIN3/HSIL and those with
ValN in the scar after hysterectomy due to cervical
cancer'®***)_Indermaur et al. observed no VaIN recurrence
in 88% of patients included in a 25-month follow-up®”.
Bahti et al. considered partial vaginectomy to be a safe
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leczonych ta metodq®. Bogani i wsp. zastosowali leczenie la-
serowe w grupie 204 pacjentek z VaIN. U 82,8% chorych wia-
czonych do badania wykonano ablacje, u pozostalych 17,2%
wyciecie zmian laserem. Pacjentki obserwowano $rednio przez
65 miesiecy, nawroty odnotowano u 17,1% pacjentek po wy-
cieciu i u 18,6% pacjentek po laserowej ablacji®?.

Leczenie operacyjne/chirurgiczne

Leczenie chirurgiczne VaIN polega na zastosowaniu LEEP
lub czesciowym/catkowitym wycieciu pochwy. Procedura
petli elektrochirurgicznej (LEEP) jest metodg chirurgicz-
ng stosowang do cze$ciowej gornej kolpektomii w lecze-
niu HG-VaIN/HSIL®?. Podczas zabiegu wycina si¢ blone
$luzowg pochwy oraz czes¢ tkanki podsluzéwkowej, z mi-
nimalnym uszkodzeniem tkanek w linii dzialania LEEP.
Zabieg LEEP w poréwnaniu z waginektomia trwa krocej
i réwniez zapewnia pozyskanie materiatu histopatologicz-
nego®*9. Istnieje niewielka liczba badan oceniajacych za-
stosowanie LEEP w leczeniu VaIN. Fanning i wsp. stoso-
wali LEEP u kobiet z VaIN z dobrym skutkiem. Po zabiegu
u pacjentek wykonywano kontrolng cytologie w 1.1 4. tygo-
dniu po operacji, a nastepnie co 3 miesigce, $rednio przez
1,8 roku. U zadnej pacjentki leczonej LEEP po wczesniej-
szej histerektomii nie doszlo do nawrotu choroby“®). Terza-
kis i wsp. zastosowali u 23 pacjentek z ValIN leczenie petla
elektrochirurgiczna o mocy minimum 80 W. Skutecznos¢
terapii oceniano po 12 i 24 miesigcach od zakonczenia le-
czenia. Po 12 miesigcach 86,96% pacjentek odpowiedzia-
to na leczenie, u 13,04% doszlo zas do nawrotu choroby.
Po 24 miesigcach nawrdt VaIN zaobserwowano u 25% pa-
cjentek®V. Jedna z opcji leczenia zmian przednowotwo-
rowych i nowotworowych jest waginektomia - czesciowa
badz catkowita. Calkowita waginektomia nie jest procedu-
ra zalecang, zwlaszcza u kobiet aktywnych seksualnie, i po-
winna by¢ zarezerwowana dla grupy kobiet w starszym wie-
ku lub leczonych bez powodzenia innymi metodami®*%.
Waginektomia gornej czesci pochwy jest leczeniem z wybo-
ru u kobiet z VaIN3/HSIL oraz ze zmianami VaIN w bliz-
nie po histerektomii wykonanej z powodu raka szyjki ma-
cicy!**+4)_ Indermaur i wsp. nie zaobserwowali nawrotu
ValN u 88% pacjentek poddanych obserwacji przez 25 mie-
siecy™®. Bahti i wsp. uwazajg cze$ciowg waginektomie za
bezpieczng i skuteczna metode leczenia VaIN. W swoim ba-
daniu przedstawili wynik obserwacji 20 pacjentek (13 po
operacji z powodu raka szyjki macicy lub CIN, 7 po ope-
racji z powodu tagodnych schorzen), u ktérych wykonano
czesciowg waginektomie z powodu VaIN“®. U pacjentek po
histerektomii, u ktorych czesto dochodzi do nawrotu VaIN
w szczycie pochwy, nalezy rozwazy¢ wykonanie gornej cze-
$ciowej waginektomii®®.
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and effective procedure for VaIN. They presented their
follow-up results in 20 patients (13 patients after surgery
due to cervical cancer or CIN, 7 patients after surgery
due to mild conditions) after partial vaginectomy due
to VaIN“®_ Partial upper vaginectomy should be consid-
ered in post-hysterectomy patients with recurrent VaIN
in the vaginal vault®.
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Rola witamin antyoksydacyjnych w rozwoju miesniakow macicy -
przeglad piSmiennictwa

Role of antioxidant vitamins in the development of uterine fibroids: a literature review
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Streszczenie Witaminy A, C, D i E naleza do grupy antyoksydantéw wykazujacych zwiazek z aktywnoscia przeciwnowotworowa.
Miesniaki macicy stanowia grupe fagodnych monoklonalnych nowotworéw o zréznicowanej etiopatogenezie (mutacje
w genach, zaburzenia hormonalne, zmiany dotyczace drég sygnatowania, cytokin oraz czynnikéw proangiogennych).
W ostatnich latach zwrdocono uwage na plejotropowa role witamin antyoksydacyjnych. Biorg one udzial w zmniejszaniu
liczby uszkodzenn DNA powodowanych dziataniem wolnych rodnikéw, hamowaniu proliferacji komoérek i angiogenezy,
stymulujg apoptoze, a takze obnizaja aktywno$¢ metaloproteinaz, co wptywa na hamowanie ruchliwosci komoérek zwigzanej
z rozsiewem proceséw rozrostowych. Wykazano takze mozliwos¢ eradykowania przez nie komérek macierzystych raka,
bedacych przyczyna opornosci nowotwordw na terapie. Poza tym niektdre sposrdd nich wplywaja na liczne drogi
sygnalowania komérkowego oraz ekspresje innych genéw. Wyniki badan dotyczace wplywu witamin antyoksydacyjnych
na rozwoj mie$niakow sa w znacznej mierze rozbiezne. Przeprowadzone badania kohortowe (NHANES i Black Women’s
Health Study) réwniez nie daly jednoznacznych wynikéw. Uwaza si¢ jednak, ze wyzsze stezenia witaminy A, C i D moga
wplywa¢ hamujgco na rozwéj migsniakow, w przeciwienstwie do witaminy E, ktdrej rola jest niejednoznaczna.

Stowa kluczowe: mi¢sniaki macicy, witaminy antyoksydacyjne: A, C, D, E

Abstra t Vitamins A, C, D and E are antioxidants, which are associated with anticarcinogenic activity. Uterine fibroids are a group
of benign monoclonal neoplasms of various etiology and pathogenesis (gene mutations, hormonal disturbances, and changes
in signaling pathways, cytokines and proangiogenic factors). In recent years, the pleiotropic role of antioxidant vitamins has
caught attention. They contribute to the reduction of the amount of DNA damage caused by free oxygen radicals and
inhibition of cell proliferation and angiogenesis; they also stimulate apoptosis and decrease metalloproteinase activity, which
decreases cell mobility associated with the spread of neoplasms. It has also been demonstrated that antioxidant vitamins are
able to eradicate cancer stem cells, which are responsible for cancer treatment resistance. Apart from that, some of them
affect numerous signaling pathways and the expression of other genes. The results of different studies concerning the impact
of antioxidant vitamins on the development of uterine fibroids are inconsistent to a large extent. Cohort studies (NHANES
and Black Women’s Health Study) did not produce any definitive results either. However, it is believed that higher levels of
vitamins A, C and D may inhibit the development of uterine fibroids, unlike vitamin E, whose role is unclear.

Keywords: uterine fibroids, antioxidant vitamins: A, C, D, E
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WSTEP

tiopatogeneza rozwoju mig¢sniakéw macicy -
Elagodnych monoklonalnych nowotworéw — jest nie-

zwykle heterogenna. Biora w niej udzial hormony
plciowe (estrogeny i progesteron), cytokiny i czynniki wzro-
stu, macierz pozakomorkowa, komorki macierzyste, a takze
mutacje w genach!9.
Udowodniono, ze rozwdj wielu nowotwordw ztosliwych, a takze
mieéniakéw macicy wiaze sie ze stresem oksydacyjnym©-®. Stres
oksydacyjny jest stanem zaburzen homeostazy miedzy tworze-
niem wolnych rodnikéw a wydolnoscig przeciwutleniajacg or-
ganizmu. Wytwarzanie wolnych rodnikéw odbywa sie rowniez
w trakcie fizjologicznych, Scisle kontrolowanych czynnosci orga-
nizmu: wzrostu, proliferacji i réznicowania komorek oraz apop-
tozy. Nadmierna produkcja wolnych rodnikéw (reaktywnych
form tlenu — RFT) uszkadza komorki i tkanki, powodujac nie-
prawidtowosci w strukturze DNA, zaburzenia w drogach sygna-
fowania i czynnikach transkrypcyjnych (jadrowy czynnik trans-
krypcyjny - nuclear factor kappa B, NF-kB,), co w konsekwencji
moze prowadzi¢ do rozwoju nowotworu®®.
W systemie obrony przed aktywnoscig RFT udzial biorg me-
chanizmy antyoksydacyjne organizmu. Naleza do nich enzy-
my antyoksydacyjne, np. peroksydaza glutationowa, katalaza
i dysmutaza ponadtlenkowa, ale réwniez systemy nieenzy-
matyczne: glutation i witaminy antyoksydacyjne®-'b.
Witaminy stanowig grupe zwigzkow organicznych o dzia-
taniu plejotropowym, niezbednym do prawidtowego meta-
bolizmu i funkcji organizmu. Wykazano, ze cechuja si¢ ak-
tywno$cig przeciwzapalng, a takze korzystnie wplywajg na
przebieg réznych nowotwordw ztosliwych19).
Do witamin antyoksydacyjnych naleza witaminy A, C, D
i B! W badaniach wykazano, ze osoczowe stezenia wi-
tamin antyoksydacyjnych maja zwiazek z rozwojem mie-
$niakéw. Dane te sg jednak niejednoznaczne!s-2.

WITAMINA A

Jest rozpuszczalna w tluszczach; do organizmu dostarczana
jest z pozywieniem. Nalezy do retinoidéw, ktére w sposob
bezposredni lub w wyniku metabolizmu modulujg recepto-
ry jadrowe komorki, powodujac transkrypcje wielu genow,
wplywajac na réznicowanie sie komorek i procesy odporno-
$ciowe w calym organizmie. Znane sg dwa typy receptoréw
retinoidéw: RAR (retinoic acid receptors) — receptory dla
kwasu retinowego i RXR (retinoid X receptors) — recepto-
ry retinoidowe X. Na liczbe receptoréw wplywaja ekspresja
czynnikow wzrostowych komorki, ekspresja innych genow
(np. z rodziny witaminy D;) lub toczacy sie proces zapalny.
Witamina A moze reagowa¢ z RFT w sposob posredni, co
stanowi rowniez o jej aktywnosci antyoksydacyjnej 72?2,

Boettger-Tong i wsp. jako pierwsi zidentyfikowali w bada-
niach in vitro obecno$¢ receptoréw RAR i RXR w miesniach
gladkich macicy®. Dodanie do hodowli retinoidéw (all-
trans retinoic acid, ATRA) hamowalo proliferacje zaréw-
no komorek prawidtowych mieéni macicy, jak i mie$niaka.
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INTRODUCTION

benign monoclonal neoplasms — is highly hetero-

geneous. Sex hormones (estrogens and progester-
one), cytokines and growth factors, extracellular matrix,
stem cells and gene mutations are involved—.
It has been proven that the development of many cancers
and uterine fibroids is associated with oxidative stress®™®.
Oxidative stress is a state of disordered homeostasis be-
tween the production of free radicals and the antioxidation
efficiency of the body. Free radicals are also produced as
a result of physiological, strictly controlled body functions
such as cell growth, proliferation, differentiation and apop-
tosis. Excessive production of free radicals (reactive oxy-
gen species, ROS) damages cells and tissues, causing ab-
normalities in DNA structure, in signaling pathways and
transcription factors (nuclear factor kappa B, NF-kB),
which, consequently, can lead to the development of
cancer®9,
Antioxidant mechanisms of the body are involved in the
defense against ROS activity. These include antioxidant en-
zymes such as, for example, glutathione peroxidase, and
superoxide catalase and dismutase; in addition, non-enzy-
matic agents are involved such as glutathione and antioxi-
dant vitamins®!,
Vitamins are a group of organic compounds with pleiotro-
pic effects essential for the normal metabolism and func-
tion of the body. It has been demonstrated that vitamins dis-
play anti-inflammatory activity and improve the course of
various cancers(>19,
Antioxidant vitamins include vitamins A, C, D and E(¢!7,
Research has shown that plasma levels of antioxidant vita-
mins are linked to the development of fibroids. These data,
however, are not definitive($-20),

The etiology and pathogenesis of uterine fibroids —

VITAMIN A

Vitamin A is a fat-soluble vitamin and is supplied to the
body in the diet. It belongs to the group of retinoids, which
modulate nuclear receptors either directly or as a result of
metabolism, causing the transcription of many genes, af-
fecting cell differentiation and immune processes in the
whole body. Two types of retinoid receptors are known: ret-
inoic acid receptors (RAR) and retinoid X receptors (RXR).
The number of receptors is affected by the expression of
cellular growth factors, expression of other genes (e.g. vi-
tamin D, genes) or active inflammation. Vitamin A can re-
act with ROS in an indirect way, which also supports its an-
tioxidant activity721:22),

Boettger-Tong et al. were the first to identify the presence
of RAR and RXR receptors in the smooth muscles of the
uterus on in vitro studies®. The addition of retinoids (all-
trans retinoic acid, ATRA) to a cell culture inhibited the
proliferation of both normal uterine muscle cells and those
of a fibroid. However, this response was limited to the time
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Odpowiedz ta byla jednak ograniczona do czasu podawania
retinoidu. Raport ten wskazuje jednak na zwiazek pomiedzy
rozwojem miesniaka a podazg retinoidéw. W badaniach tka-
nek macicy pochodzacych od operowanych kobiet oznaczono
stezenia karotenoidow nalezacych do grupy prowitaminy A.
Stwierdzono ich zréznicowang obecnoé¢ w réznych patolo-
giach macicy oraz rdznych fazach cyklu miesiecznego. Dane te
wspierajg réwniez role witaminy A w rozwoju mie$niakéw®?.
Martin i wsp. przedstawili analiz¢ amerykanskiego badania
NHANES (National Health and Nutrition Examination Sur-
vey), obejmujaca 887 kobiet w wieku 20-49 lat, dotyczaca
wplywu skladnikéw odzywczych na rozwoj migéniakéw ma-
cicy. Stwierdzono istotna statystycznie zalezno$¢ (p = 0,02)
migdzy zwiekszonym spozyciem witaminy A a obnizonym
ryzykiem rozwoju migéniakéw. Dane te uzyskano na podsta-
wie kwestionariuszy wypelnianych przez kobiety®. Badanie
prospektywne (Black Women’s Health Study) nad rolg wita-
miny A w rozwoju mie$niakoéw u 6627 amerykanskich kobiet
oparto na analizie danych uzyskanych w badaniach ultraso-
nograficznym i histologicznym po operacji. W odniesieniu
do czesci sposrod tych kobiet wyniki wskazuja, ze to wita-
mina A ma wlasciwosci hamujace rozwoj miesniakow, a nie
zwigzki nalezgce do prowitamin A (karotenoidy)©®.

WITAMINA C (KWAS ASKORBINOWY)

Jest rozpuszczalna w wodzie. W plynach ustrojowych wy-
stepuje w postaci anionu askorbinowego. Jej Zrodlem dla
czlowieka jest pozywienie.

Witamina C cechuje si¢ silnymi wlasciwo$ciami antyoksydacyj-
nymi: zmiata wolne rodniki, wykazuje dziatanie przeciwzapalne,
wplywa na przekazywanie sygnalowania komorkowego i cykl
komérkowy, zmniejsza liczbe uszkodzen DNA indukowanych
przez RFT, a takze moduluje jego naprawe. Bierze udzial w rege-
neracji innych antyoksydantéw: B-karotenu i a-tokoferolu z ich
postaci rodnikowych. Wykazano, ze witamina C w wyzszych
stezeniach moze mie¢ aktywnoé¢ prooksydacyjng@ ).
Badania z ostatnich lat wykazaly, Zze witamina C moze
eradykowa¢ komorki macierzyste raka (cancer stem cells,
CSCs), bedace przyczyng opornosci nowotwordw ztosli-
wych na leczenie®.

Wyniki badan dotyczacych zwigzku witaminy C z rozwojem lub
redukcja rozmiaru istniejacych miesniakow sa niejednoznaczne.
Wedlug wloskiego epidemiologa Parazziniego i wsp. skfad die-
ty wplywa na rozwoj mie$niakéw. Wyniki elektronicznych baz
danych opracowane przez tych uczonych wskazuja, ze spozycie
owocow i warzyw zielonych wywiera wptyw ochronny na roz-
woj miesniakéw, jednak przyjmowanie witaminy C nie wyka-
zuje takiego zwigzku®”. Wise i wsp. zaobserwowali, Ze spozycie
owocow cytrusowych (zrodlo witaminy C) wplywalo na nizsza
zachorowalno$¢ na miesniaki macicy (skorygowany iloraz ryzy-
ka - incidence rate ratio, IRR 0,92, p = 0,01)®.

Wspomniane juz w tym artykule badanie NHANES z udzia-
tem kobiet z migsniakami macicy potwierdzonymi w bada-
niu ultrasonograficznym lub w histopatologicznym po ope-
racji wskazuje nie tylko na istotng zalezno$¢ migdzy niskim

CURR GYNECOL ONCOL 2019, 17 (3), p. 135-140

when the retinoid was being administered. Nevertheless,
this study indicates an association between the develop-
ment of a fibroid and the supply of retinoids. In a study on
uterine tissues collected during surgery, the levels of carot-
enoids belonging to the provitamin A group were assayed.
Varying degrees of presence of these compounds were ob-
served in different pathologies of the uterus and phases of
the menstrual cycle. These data also support the role of vi-
tamin A in the development of fibroids®?.

Martin et al. presented an analysis of the U.S. NHANES
study (National Health and Nutrition Examination Survey)
covering 887 women aged 20—49 years, regarding the in-
fluence of nutrients on the development of uterine fibroids.
A statistically significant relationship was found (p = 0.02)
between increased vitamin A consumption and reduced fi-
broid risk. These data were obtained through a question-
naire completed by the women®. A prospective study on
the role of vitamin A in the development of uterine fibroids
in 6,627 American women (Black Women’s Health Study)
was based on ultrasound and postoperative histologic data.
The results for some of these women indicate that it is vita-
min A that inhibits the development of fibroids, not provi-
tamin A compounds (carotenoids)®®.

VITAMIN C (ASCORBIC ACID)

Vitamin C is a water-soluble vitamin. It occurs in body flu-
ids in the form of ascorbate anion. Food is the source of vi-
tamin C for humans.

Vitamin C is characterized by strong antioxidant proper-
ties: it removes free radicals, displays anti-inflammatory
activity, affects cellular signaling and cell cycle, reduces
the amount of DNA damage induced by ROS and modu-
lates DNA repair. It also takes part in the regeneration of
other antioxidants: B-carotene and a-tocopherol from their
radical forms. It has been demonstrated that higher levels of
vitamin C may have pro-oxidant properties?’?,

Research from recent years demonstrated that vitamin C
can eradicate cancer stem cells (CSC), which are the cause
of cancer treatment resistance®.

The results of research on the relationship between vitamin
C and the development or reduction in the size of existing
fibroids are inconclusive. According to the Italian epidemi-
ologist Parazzini and his team, the composition of the diet
affects the development of fibroids. The researchers ana-
lyzed electronic databases and found that fruit and green
vegetable consumption has a protective effect against the
development of fibroids; however, the intake of vitamin C
does not show such an association®”. Wise et al. observed
that the consumption of citrus fruit (source of vitamin C)
reduced the incidence of uterine fibroids (incidence rate ra-
tio, IRR 0.92, p = 0.01)?9,

The NHANES study already mentioned in this article in-
volving women with uterine fibroids confirmed on ultra-
sound or postoperative histopathologic examination in-
dicates a significant relationship between a low serum
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surowiczym st¢zeniem witaminy A a wzrostem miesniakow,
ale takze na jego zwiazek — cho¢ nieistotny statystycznie —
z niskim stezeniem surowiczym witaminy C#°.

Wyniki przedstawionych powyzej badan réwniez wymaga-
tyby rozwinigcia w dalszych analizach naukowych.

WITAMINA D

Jej zrodta to pozywienie oraz synteza w skorze pod wplywem

$wiatla stonecznego (UV o dlugosci fali 295-375 nm). Z po-

branej witaminy D na skutek zmian enzymatycznych w tkan-
kach organizmu powstaje aktywny biologicznie metabolit —
kalcytriol (1,25(0OH),D; - 1,25-dihydroksycholekalcyferol).

Dziatanie witaminy D obejmuje dwie drogi: wpltyw poza-

genomowy na liczne szlaki sygnalowania poprzez aktywa-

cje kinaz tyrozynowych oraz wplyw genomowy poprzez ja-
drowy receptor tej witaminy (vitamin D receptor, VDR), co
wiaze sie z regulacja ekspresji wielu genow®.

W licznych pracach wykazano przeciwnowotworowg ak-

tywno$¢ witaminy D. Wywiera ona dzialanie plejotropowe,

obejmujace nastepujace mechanizmy:

 hamowanie proliferacji komorkowej poprzez supresyjny
wplyw na cytokiny zalezne od kinaz, co skutkuje zatrzy-
maniem cyklu komérkowego na skutek utraty zdolnosci
fosforylacji bialek niezbednych do przechodzenia w ko-
lejne fazy cyklu;

« hamowanie angiogenezy poprzez stymulowanie endote-
liny 1 (ET-1) i hamowanie ekspresji proangiogennej in-
terleukiny 8 (IL-8);

« aktywacje apoptozy poprzez zwiazek z ekspresjg BCL-2
i BAX;

o supresje aktywnoséci metaloproteinaz, co ma zwigzek
z hamowaniem ruchliwosci komoérek poprzez biatka ad-
hezyjne®®0-32),

Badania wskazujg na role niedoboru witaminy D w rozwo-
ju mie$niakéw macicy!*2020333, W amerykanskim badaniu
Uterine Fibroid Study, obejmujacym ponad 600 kobiet rasy
czarnej i ponad 410 kobiet rasy biatej bedacych przed me-
nopauzg, analizowano osoczowe stezenie witaminy D i wy-
konywano badanie ultrasonograficzne w celu stwierdzenia
miesniakoéw macicy. W czasie trzyletniego okresu obser-
wacyjnego wykazano, ze kobiety z wystarczajaca iloscig wi-
taminy D cechuja si¢ 0 32% mniejszym ryzykiem rozwo-
ju mig$niakéw, niezaleznie od pochodzenia etnicznego®?.

Blauer i wsp. stwierdzili, ze zaréwno w myometrium nor-

malnym, jak i w tkance migéniaka obecne sa receptory dla

witaminy D, co wskazuje na mozliwos¢ jej biologicznego
oddziatywania na tkanke migéniaka. Badania na fragmen-
tach mie$niaka i prawidlowego myometrium uzyskanych

w wyniku operacji potwierdzily zahamowanie prolifera-

cji komoérek mieéniaka, ale takze normalnego myometrium

w 62% komérek poddanych dzialaniu witaminy D®9.

Prospektywne badanie kliniczne przeprowadzone u 69 pa-

cjentek z migéniakami macicy wykazalo, ze witamina D; ha-

muje rozw6j miesniakow (powoduje zmniejszenie ich roz-
miaru) w poréwnaniu z placebo®®.
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vitamin A level and fibroid growth; it also shows a link,
though not statistically significant, between low serum vi-
tamin C concentration and fibroid growth®>.

The results of studies presented above would require fur-
ther scientific elaboration.

VITAMIN D

The sources of vitamin D include food and cutaneous

synthesis triggered by sunlight exposure (UV rays with

a wavelength of 295-375 nm). As a result of enzymatic

changes, vitamin D is transformed into a biologically ac-

tive metabolite: calcitriol (1,25(OH),D, - 1,25-dihydroxy-
cholecalciferol).

Vitamin D activity involves two routes: non-genomic influ-

ence on numerous signaling pathways through the activa-

tion of tyrosine kinases, and genomic influence through the
nuclear vitamin D receptor (VDR), which is associated with
multiple gene expression regulation®®.

Numerous studies have demonstrated anticancer activity of

vitamin D. It has a pleiotropic action involving the follow-

ing mechanisms:

« inhibition of cell proliferation through a suppressive ef-
fect on kinase-dependent cytokines, which results in cell
cycle arrest due to the loss of ability for protein phos-
phorylation essential for the transition to the consecu-
tive stages of the cycle;

« inhibition of angiogenesis through the stimulation of en-
dothelin 1 (ET-1) and inhibition of proangiogenic inter-
leukin 8 (IL-8) expression;

« activation of apoptosis through a link with BCL-2 and
BAX activation;

« suppression of metalloproteinase activity, which is as-
sociated with the inhibition of cell mobility by adhesion
proteins®°-32),

Research indicates a role of vitamin D deficiency in the de-
velopment of uterine fibroids*2*263339_1In the U.S. Uter-
ine Fibroid Study involving more than 600 black and over
410 white premenopausal women, plasma vitamin D levels
were analyzed and ultrasound examination was performed
in order to determine the presence of uterine fibroids.
During a three-year follow-up period it was demonstrated
that women with sufficient vitamin D levels are character-
ized by a 32% lower risk of fibroid development, regardless
of their ethnic origin®.
Blauer et al. found that both normal myometrial tissue and
fibroid tissue include vitamin D receptors, which indicates
the possibility of a biological effect of vitamin D on the fi-
broid tissue. Studies on fibroid fragments and normal myo-
metrium obtained during surgery confirmed the inhibition
of not only fibroid cell proliferation, but also that of nor-
mal uterine tissue in 62% of cells exposed to vitamin D®.

A prospective clinical study performed in 69 patients with

uterine fibroids demonstrated that vitamin D, inhibits the

development of fibroids (causes them to reduce in size)
compared to placebo®®.
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Podobng opinie, ze suplementacja witaminy D, moze sta-
nowi¢ nieinwazyjng opcje leczenia miesniakéw, prezentujg
réwniez autorzy innych badan®-3>*7),

WITAMINA E

Rozpuszczalna w ttuszczach witamina E dostarczana jest do
organizmu z pozywieniem. W zaleznosci od budowy che-
micznej obejmuje osiem réznych zwiazkow, w skiad ktorych
wchodza tokoferole i tokotrienole. Aktywnoscia antyok-
sydacyjna cechuja si¢ tokoferole, znajdujace si¢ w blonach
komorkowych, ktére reaguja z rodnikami nadtlenkowymi.
Chronig one przed mutagennym dziataniem RFT i uszko-
dzeniami DNA. Najbardziej aktywnym biologicznie zwigz-
kiem jest a-tokoferol. Mechanizm molekularny tokoferoli do-
tyczy modulacji ekspresji gendw poprzez zmiane aktywnosci
drég sygnalowania komorek zwigzanych z dzialaniem nie-
ktérych enzymow, w tym cyklooksygenazy 2, majacych zwia-
zek z proliferacja komorek i angiogeneza®19).

Wyniki badan dotyczace wplywu witaminy E na rozwoéj
mieéniakéw sg niejednoznaczne!!82026),

W cytowanych badaniach kohortowych kobiet, w tym
NHANES oraz Black Women’s Health Study, spozywa-
na witamina E nie ma zwigzku z rozwojem migéniakow'?),
Ciebiera i wsp. prezentujg odmienne obserwacje. W grupie 162
kobiet z mig$niakami macicy oznaczali stezenie surowiczego
a-tokoferolu oraz wykonywali badanie ultrasonograficzne.
Oprocz poznanych i ustalonych czynnikow ryzyka rozwoju
miesniakow (wiek, wskaznik masy ciata, rodnos¢) wyzsze su-
rowicze stezenia a-tokoferolu stwierdzano u kobiet z miesnia-
kami macicy. Wedltug tych autoréw wyzsze surowicze steze-
nie a-tokoferolu moze dotyczy¢ rozwoju mie$niakow u kobiet
rasy bialej'®).

Konflikt intereséw

Autorzy nie zglaszajg Zadnych finansowych ani osobistych powigza#
z innymi osobami lub organizacjami, ktére moglyby negatywnie wply-
ngd na tres¢ publikacji oraz rosci¢ sobie prawo do tej publikacji.
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Authors of other studies express a similar opinion that vi-
tamin D, supplementation may represent a non-invasive fi-
broid treatment option®3-3>37),

VITAMIN E

Vitamin E is a fat-soluble vitamin and is supplied to the
body in the diet. Depending on chemical structure, it can
be one of eight different compounds, which include to-
copherols and tocotrienols. Antioxidant activity is found
in tocopherols, which are present in cellular membranes
and react with superoxide radicals. Tocopherols pro-
tect against mutagenic effects of ROS and against DNA
damage. The most biologically active compound in this
group is a-tocopherol. The molecular mechanism of ac-
tion for tocopherols involves gene expression modula-
tion by changing signaling pathway activity for cells as-
sociated with the action of certain enzymes related to
cell proliferation and angiogenesis, including cyclooxy-
genase-20519),

The results of research on the impact of vitamin E on the
development of fibroids are inconclusive!82029),

In the quoted cohort studies, including NHANES and Black
Women's Health Study, the consumption of vitamin E is unre-
lated to the development of fibroids®®. Ciebiera et al. present
different observations. They determined serum a-tocopherol
levels of 162 women with uterine fibroids and performed ul-
trasound scans. Apart from the already discovered and es-
tablished risk factors for uterine fibroids (age, body mass in-
dex, parity), higher serum levels of a-tocopherol were found
in women with uterine fibroids. According to these authors
a higher serum level of a-tocopherol may be associated with
the development of fibroids in white women®.
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Abstract

Streszczenie

Objective: Pelvic kidney is the most common congenital renal anomaly with an incidence of 1 in 1,000 to 1 in 2,000. A pelvic
kidney can be encountered at pelvic or paraaortic lymphadenectomy. Case: A 70-year-old female patient undergoing
pelvic-paraaortic lymphadenectomy due to serous endometrial cancer. Due to the known right pelvic kidney,
lymphadenectomy was more difficult and gentle. Conclusion: Preoperative evaluation of the pelvic kidney is important
to avoid any complications during surgery. Lymphadenectomy should be more careful in patients with pelvic kidney.

Keywords: pelvic kidney, lymphadenectomy, gynecology

Cel: Nerka miedniczna, stwierdzana podczas limfadenektomii miedniczej lub okoloaortalnej, jest najczestszg wrodzong
anomalig nerkowa, przy czym czesto$¢ wystepowania tego zaburzenia szacuje si¢ na 1/1000 do 1/2000. Opis przypadku:
70-letnia kobieta operowana metodg limfadenektomii miedniczo-okoloaortalnej z powodu surowiczego raka endometrium.
Z uwagi na obecnos¢ prawej nerki miednicznej zabieg limfadenektomii byt utrudniony. Wniosek: Ocena przedoperacyjna
nerki miednicznej ma duze znaczenie, gdyz pozwala na uniknigcie powiklan srédoperacyjnych. U pacjentéw z ta anomalig
zabieg limfadenektomii nalezy przeprowadza¢ z zachowaniem szczegdlnej ostroznosci.

Stowa kluczowe: nerka miedniczna, limfadenektomia, ginekologia

© 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

ongenital abnormalities of the kidney and the
‘ urinary tract are rare. Renal ectopy is a common

congenital anomaly of kidney and urinary tract.
The incidence of renal ectopy is 1/1,000-5,000 in general
population"?. The etiology involves aborted ascent of the
fetal kidney from its pelvic position. Pelvic kidney is located
in the true pelvis and is usually a unilateral phenomenon®.
Pelvic kidney may be associated with obstructive hydrone-
phrosis and vesicoureteral reflux with infection or pain, but
almost all cases are clinically silent. This condition compris-
es several anatomic anomalies, including unilateral urethral
intersection of the midline, anteriorly placed renal pelvises,
and atypically placed renal vessels or aberrant renal blood
vessels, all of which increase the difficulty of surgery. We de-
scribe a patient with previously known pelvic kidney, un-
dergoing surgery for serous endometrial carcinoma, and the
management of the case.

CASE

A 70-year-old patient who was diagnosed with serous en-
dometrial cancer by biopsy, was referred to our clinic.
She had essential hypertension regulated by angiotensin
converting enzyme blocker. There were no abnormal find-
ings in her blood count or blood biochemical analysis.
A total abdominal hysterectomy with bilateral salpingo-
oophorectomy, pelvic-paraaortic lymphadenectomy and
omentectomy was performed. Lymphadenectomy proce-
dure was performed with some difficulties due to the right
pelvic kidney (Fig. 1). First, the right kidney was mobilized
from the caecum and other pelvic connections, then renal
vessels and ureter of right kidney were sharply and gen-
tly dissected. After obtaining a sufficient exposure, it was
easier to perform lymphadenectomy. Operation was com-
pleted without any visible residual disease or complications.
Serous adenocarcinoma was diagnosed in final patholo-
gy reports. Pathology results showed that myometrial in-
vasion was 90%. A total of 46 lymph nodes were resected.
The number of pelvic and paraaortic lymph nodes was
24 and 22, respectively. Micrometastases were detected in
two left obturator lymph nodes and in one paraaortic lymph
node at the level of inferior mesenteric artery. The patient
was referred for adjuvant chemotherapy and radiotherapy
with the diagnosis of stage IIIC2 serous endometrial cancer.

DISCUSSION

Pelvic kidney is a relatively rare abnormality of the uri-
nary tract in gynecologic cancer patients who un-
dergo surgery. In daily practice, many surgeons op-
erate on pelvic kidney patients for different types of
diseases; however, there are limited publications pre-
senting such experience. This case is important to
raise the awareness of medical professionals who

DOI: 10.15557/€60.2019.0017

Fig. 1. Intraoperative picture of pelvic kidney and anatomical
structures after lymphadenectomy

treat a pelvic kidney patient. Preoperative evaluation
is very important for planning the surgical approach (Fig. 2).
Adamakis et al. described two cases of pelvic kidney co-
existing with bladder cancer treated with radical cys-
tectomy and extended lymphadenectomy™. The au-
thors used computed tomography (CT) before surgery.
In our patient, we performed magnetic resonance imag-
ing (MRI) to obtain information on myometrial invasion
of endometrial tumor. Both CT and MRI are very help-
ful for a surgeon to discuss the vasculature of the kid-
ney, anatomic placement of the ureter and renal pelvis.

Fig. 2. Axial T2A MRI of pelvic kidney
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Three-dimensional CT and angiography are also recom-
mended for these patients. A pelvic kidney can be diag-
nosed as an adnexal mass or mistaken as a bulky lymph
node during preoperative imaging. Bader et al. described
two cases of pelvic kidney mimicking bulky lymph nodes at
pelvic lymphadenectomy in gynecologic cancer patients®.
During the lymphadenectomy procedure, maximum care
should be given to preserve kidney’s vessels and ureteral
anatomy. In this patient, we performed pelvic and paraaor-
tic lymphadenectomy. As the authors described in their cas-
es, before resecting lymph nodes we identified renal vessels
and dissected the ureter near to the bladder connection™>.
The surgery was completed without any complications.
To conclude, pelvic kidney is a challenging anatomic vari-
ation in gynecologic oncology patients who undergo sur-
gical staging. A surgeon has to be aware of urinary tract
and vessel abnormalities. Gentle dissection of renal vessels
and ureter is mandatory for these patients. Surgical team
should make maximum effort in order not to harm the uri-
nary tract and renal vessels.
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Ponizej afiliacji nalezy zamiesci¢ Adres do korespondencji, zawiera-
jacy pelne dane osoby upowaznionej do korespondencji wraz z imie-
niem i nazwiskiem, adresem pocztowym, elektronicznym i numerem
telefonu.
Streszczenie — druga strona publikacji — powinno zawieraé: w pra-
cy oryginalnej i pogladowej minimum 200, a maksimum 250 stow,
w opisie przypadku i doniesieniu wstepnym minimum 100, a mak-
simum 150 stow. Uklad streszczenia pracy oryginalnej i doniesienia
wstepnego: cel, material i metoda, wyniki, wnioski. W przypadku po-
zostatych rodzajoéw publikacji taki uklad nie obowigzuje. W stresz-
czeniu opisu przypadku oprécz celu i krétkiego opisu historii cho-
roby nalezy zawrze¢ konkluzje - informacje o znaczeniu klinicznym
prezentowanego przypadku. W streszczeniu nie stosuje sie skrotow.
Ponizej streszczenia nalezy zamiesci¢ 3-5 stow kluczowych, opie-
rajac sie na katalogu Index Medicus - Medical Subject Headings
www.nlm.nih.gov/mesh/MBrowser.html).
Wstep - opis dotychczasowej wiedzy na dany temat, ktory konczy
przedstawienie celu pracy.
Material i metoda - opis badanej grupy pacjentéw, aparatury, jakiej
uzyto do wykonania badania, oraz zastosowanej metody statystycz-
nej. W tym podrozdziale nalezy zaznaczy¢, iz uzyskano pisemng zgo-
de pacjentéw na przeprowadzenie badania oraz - w przypadku badan
eksperymentalnych - zgode komisji bioetycznej.
Wyniki - przedstawione w sposob zwiezly, najlepiej w formie tabel
lub diagraméw.
Omowienie - interpretacja wlasnych wynikéw w konfrontacji z do-
niesieniami w literaturze.
Whioski - sformufowane przejrzyscie, w formie jednego lub kilku
zdan.
Informacja o konflikcie intereséw — zdanie dotyczace zrédta finan-
sowania lub informacja o braku konfliktu.
Podzigkowania - dla os6b, ktore przyczynily si¢ do powstania pu-
blikacji.
Spis pi$miennictwa - spis prac cytowanych w publikacji, uporzad-
kowanych wedtug kolejnosci cytowan. Jako odnosniki nalezy stoso-
wac cyfry arabskie, umieszczone w pétkolistych nawiasach, bez spacji
miedzy przecinkiem a kolejnym numerem. W pracach oryginalnych
i pogladowych mozna si¢ powotywa¢ maksymalnie na 30 pozycji pi-
$miennictwa, w opisach przypadkéw i doniesieniach wstepnych - na
15 pozycji. Skréty nazw czasopism muszg by¢ zgodne z Index Medicus.

* Konflikt intereséw wystepuje w sytuacji, gdy przynajmniej jeden z Autoréw artykutu ma
powigzania, np. finansowe, z instytucjami (poprzez inwestycje, zatrudnienie, doradztwo,
honoraria itp.), ktére mogg mie¢ wplyw na jego niezaleznos¢ i obiektywizm. W przypadku
opracowan zawierajacych ocene produktéw czesciowo lub catkowicie sponsorowanych przez
firmy komercyjne Autorzy sg zobowigzani ujawni¢ ten fakt w Liscie przewodnim.

Statement of Informed Consent

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
institutions, cities and countries. Consecutive Arabic numerals placed
after last names as superscripts indicate the affiliated institution, e.g.
Agata Kowalska!, Justyna Nowak?:

! Department of Gynecologic Oncology, University...

2 Department of Imaging Diagnostics, Hospital...

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

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

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

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

Conclusions - presented clearly, in the form of one or a few sentences.
Information about the conflict of interest — a statement concern-
ing the source of financing or information about the lack of such
a conflict.

Acknowledgements — thanks to persons who contributed to the cre-
ation of the paper.

References - list of publications quoted in the paper, present-
ed in the order of appearance. Arabic numerals placed in semicir-
cular parentheses, without spaces between the coma and the fol-
lowing number should be used as reference marks. In original
and review papers, at most 30 other publications may be referred

* Conflict of interest exists when at least one of authors is connected, e.g. financially (by
investments, employment, counseling, royalties etc.) with the institutions which might have
an influence on his/her independence and objectivity. If a paper assesses particular products
that are partially or entirely sponsored by commercial companies, the authors are obliged to
disclose this fact in the Cover letter.
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Jezeli cytowana praca ma nie wiecej niz trzech Autoréw, nalezy wy-
szczegOlni¢ wszystkich. W przypadku wiekszej liczby Autoréw wystar-
czy poda¢ nazwiska pierwszych trzech i dopisek et al. Prosimy o prze-
strzeganie znakow interpunkgji, tj. kropek, dwukropkdw, spacji itp.
Przyklady cytowan:

« artykut:

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

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

« prace opublikowane jedynie z numerem DOI:

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

bination with cytokines improves survival in a xenograft mouse mo-

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

015-2475-2.

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

« rozdzial w ksigzce:

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

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

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

& Wilkins, Philadelphia 2009: 591-622.

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

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

Przesylanie prac do Redakgji

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

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

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

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

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

stepujace zalgczniki:

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

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

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

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

Procedura recenzowania

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

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

Delivering the manuscripts

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

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

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

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

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

The following should be enclosed:

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

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

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

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

Peer-review procedure

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

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

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

mozliwosci:

« praca nadaje si¢ do druku bez dokonywania poprawek;

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

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

« praca nie nadaje si¢ do druku.

Po uzyskaniu pozytywnej opinii Recenzentéw artykut zostaje skiero-

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

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

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

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

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

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

wiedzialnos¢, a wszelkie wykryte przypadki nierzetelnosci beda ujaw-

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

Prawa autorskie

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

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

« the paper is ready for publication without any corrections;

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

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

« the paper should not be published.

Upon obtaining a positive opinion of both reviewers, the manuscript

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

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

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

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

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

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

Copyright

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