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AMAC ve KAPSAM

Turk Jinekolojik onkoloji dergisi; Jinekolojik Onkoloji alaninda lilkemizde ve diinyada yapilan gilincel ¢calismalari
yayinlayarak kadin kanserleri ile ugrasan ulusal ve uluslararasi tim hekimlerin bireysel gelisimine katki saglamayi
amaclamaktadir.Turk jinekolojik onkoloji dergisi’nin hedef okuyucu kitlesi, jinekolojik onkoloji uzmani hekimler,
yan dal uzmanlik egitimi 6grencileri, jinekolojik onkolojiye ilgi duyan tiim Kadin hastaliklari ve dogum uzmanlari
ve uzmanlk egitimi 6grencileridir. Ayni zamanda, medikal onkoloji, radyasyon onkolojisi, patoloji uzmanlari,
akademisyenler ve uzmanlik egitimi 6grencilerini de hedeflemekte, bu anlamda dergimiz interdisipliner
kapsamda mezuniyet sonrasi egitim, slrekli mesleki gelisim ve arastirma perspektifinin ulusal ve uluslararasi
dizeyde yayginlasmasina katki saglamayi amaglamaktadir. Sadece yazili makalelerle degil video makalelerle de
okuyucularin cerrahi bilgi, gorgili ve tecriibelerini artirabilmeleri hedeflenmistir.

Turk Jinekolojik Onkoloji Dergisi, kadin kanserleri ile ugrasan tiim disiplinleri icine alan ve kendi alanlari ile ilgili
Tirkce ve ingilizce yayin yapan bir dergidir. Derginin kisa ismi Turk J Gynecol Oncol’ diir. Tiirk jinekolojik onkoloji
dergisi, bilimsel yayinlara agik erisim saglar. Yazarlardan makalelerin yayimlanmasi icin herhangi bir licret talep
edilmez. Uygun bir hipotezle, bilimsel ydntemler kullanilarak yapilan ézgiin arastirmalari yayinlar. interdisipliner
ozellik gosteren temel ve klinik arastirmalar, toplum tabanli aragtirmalara dergide yer verilmektedir. Glincel
gelismelerleri iceren konularla ilgili derlemeler, nadir rastlanan olgu sunumlari, editor gorusleri, video makaleler,
alaninda uzmanlasmis hekimlerin deneyim ve yorumlarini iceren editdre mektuplari yayimlar. Dergipark online
makale ylikleme sistemi Gizerinden makaleler kabul edilmektedir. Dergide yayimlanmak lzere génderilen yazilarin
daha once elektronik ya da basili olarak, baska bir yerde yayimlanmamis olmasi ya da gonderim zamaninda baska
bir derginin incelemesi altinda olmamasi gerekmektedir. Dergi 6nyargisiz-ift kor hakemlik ilkeleri cergevesinde
yayin yapmaktadir. Dergiye gonderilen makale bicimsel esaslara uygun ise editér ve en az iki hakemin
incelemesinden gectikten sonra; gerek gorildigi takdirde, istenen degisiklikler yazarlarca yapildiktan sonra
yayimlanirYayinlanan makalelerde ifade edilen tim gorusler, editorlerin, yayin kurulunun ve/veya yayincinin
gorislerini degil, yazar(lar)in goruslerini yansitir. Editorler, yayin kurulu ve yayinci ifade ve gorusler igin herhangi
bir sorumluluk veya ylkimlalik kabul etmez.

ACIK ERSIM POLITIKASI

Turk Jinekolojik Onkoloji Dergisi, acik erisimli bir dergi olup makalelere licretsiz olarak erisilebildigi anlamina
gelmektedir. Kullanicilar, yayincidan veya yazardan izin almaksizin makalelerin tam metinlerini okuyabilir,
indirebilir, kopyalayabilir, dagitabilir, yazdirabilir, baglanti verebilir.

ETIK ILKELER VE YAYIN POLITIKASI

Turk Jinekolojik Onkoloji Dergisi, yilda Ug (3) kez yayimlanan hakemli bir dergidir. Turk Jinekolojik Onkoloji
Dergisi hem yazarlarin hem de derginin haklarini korumak amaciyla etik ilkelerin saglanmasina biyik
onem vermektedir. Bu dogrultuda dergiye yazi gonderen yazarlarin asagidaki etik kurallara uymalari
istenmektedir.

1. Yazarlarin Dikkat Etmesi Gereken Hususlar

- Dipnot ve Kaynakga’daki eserler listesi eksiksiz olmalidir.

- intihal ve sahte veriye yer verilmemelidir.

- Ayni aragtirmayi birden fazla dergide yayimlamamali ve bilimsel arastirma ve yayin etigine uymalidir.

- Arastirmaya 6nemli oranda katkida bulunan tim yazarlarin isimleri yayinda yazilmali

- Arastirmaya katkida bulunmayan yazarlarin isimlerine yer verilmemeli.

- Aragtirmaya 6nemli oranda katkida bulunmayip bir sekilde katki sunanlar yazar olarak ismi verilmemeli
ilgili arastirmaya sundugu katkidan dolayi tesekkiir edilmeli.

- Tim yazarlar editorin diizeltmelerini yapmakla yikimliadur.

2. Hakemlerin Dikkat Etmesi Gereken Hususlar

- Hakemler degerlendirmelerinde tarafsiz olmalidir.

- Hakemler arastirmayla, yazarlarla ve/veya arastirma fon saglayicilar ile cikar ¢atismasi icerisinde
olmamalidir.

- Hakemler arastirmayla ilgili yayimlanmis ancak atifta bulunulmamis eserleri belirtmelidirler.

- Hakemler kontrol ettikleri makaleleri gizli tutmahdir.

3. Editor/Editorlerin Dikkat Etmesi Gereken Hususlar

- Editorler bir makaleyi kabul ya da reddetmek igin tim sorumluluga ve yetkiye sahiptir.

- Editorler kabul ettigi ya da reddettigi makaleler ile ilgili ¢ikar gatismasi icerisinde olmamalidir.

- Sadece alana katki saglayacak makaleler kabul edilmelidir.

- Hatalar bulundugu zaman duzeltilmesini, yayimlanmasini ya da geri cekilmesini desteklemelidir.
- Hakemlerin ismini sakli tutmalidir ve intihal/sahte veriye engel olmahdir.



4. Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemler

a) intihal: Baskalarinin 6zgiin fikirlerini, metotlarini, verilerini veya eserlerini bilimsel kurallara uygun bicimde atif
yapmadan kismen veya tamamen kendi eseri gibi gostermek,

b) Sahtecilik: Bilimsel arastirmalarda gercekte var olmayan veya tahrif edilmis verileri kullanmak,

c) Carpitma: Arastirma kayitlari veya elde edilen verileri tahrif etmek, arastirmada kullanilmayan cihaz veya
materyalleri kullaniimis gibi gostermek, destek alinan kisi ve kuruluslarin gikarlari dogrultusunda arastirma
sonuglarini tahrif etmek veya sekillendirmek,

¢) Tekrar yayim: Mikerrer yayinlarini akademik atama ve yikselmelerde ayri yayinlar olarak sunmak,

d) Dilimleme: Bir arastirmanin sonuglarini, arastirmanin bitinligini bozacak sekilde ve uygun olmayan bicimde
parcalara ayirip birden fazla sayida yayimlayarak bu yayinlari akademik atama ve yikselmelerde ayri yayinlar
olarak sunmak,

e) Haksiz yazarlik: Aktif katkisi olmayan kisileri yazarlar arasina dahil etmek veya olan kisileri dahil etmemek,
yazar siralamasini gerekgesiz ve uygun olmayan bir bicimde degistirmek, aktif katkisi olanlarin isimlerini sonraki
baskilarda eserden cgikartmak, aktif katkisi olmadigi halde nifuzunu kullanarak ismini yazarlar arasina dahil
ettirmek.

5. Makalelerde Yapilan intihalleri Ortaya Cikarma

Turk Jinekolojik Onkoloji Dergisi arastirmacilarin magdur olmasini engellemek icin 6zel bir intihal programi
vasitasiyla degerlendirilmek icin gonderilen makalelerin daha 6nceden yayimlanip yayimlanmadigini ve makale
icerisinde intihal olup olmadigini tespit etmeye calismaktadir.

YAYIN POLITiKASI

1.Turk Jinekolojik Onkoloji Dergisi yazarlardan makale degerlendirme ve yayin sireci icin herhangi bir tcret talep
etmemektedir. Yayinlanan makaleler icin telif Gicreti 6denmez.

2. Dergiye yayimlanmak tzere gonderilen yazilar editériin 6n incelemesinden sonra Yayin Kurulu tarafindan
belirlenen konunun uzmani iki hakeme goénderilir.

Yazinin gonderildigi her iki hakemden olumlu cevap gelmesi durumunda yazinin yayimlanmasina karar verilir.
iki hakemin olumsuz gériis bildirmesi durumunda yazi yayimlanmaz. Bir olumlu, bir olumsuz gériis bildirilmesi
durumunda, Yayin Kurulu raporlarin icerigini dikkate alarak ya Ggtincii bir hakeme génderme ya da reddetmeye
karar verebilir.

Yayimlanmasina karar verilen yazilarin hakem raporlarinda belirtilen diizeltmelerin yapilmasi icin makale yazarina
iade edilir. Diizeltmelere yapildiktan sonra hakem uyarilarinin dikkate alinip alinmadigi editor tarafindan kontrol
edilerek yazinin yayimlanip yayimlanmayacagina karar verilir. On incelemeden itibaren makalenin yayina hazir
duruma gelebilmesi icin gerekli olan azami siire 2 aydir.

3. Hakeme gonderilmis makaleler yayin etigi ile ilgili gecerli bir neden olmadigi middetge yazar tarafindan geri
cekilemez.
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The relationship of MELF (microcystic, elongated and fragmented) invasion pattern
with prognostic factors in endometrial endometrioid adenocarcinoma

Endometrial endometrioid adenokarsinomda mikrokistik, elonge ve fragmente (MELF) invazyon paterninin
prognostik faktorlerle iliskisi

Metehan Uzundal', "’ Taylan Senol?, ! Enis Ozkaya?

! Kesan Hospital , Department of Obstetrics and Gynecology, Edirne, Tiirkiye
2 Istanbul Atlas University, Faculty of Medicine, Department of Obstetrics and Gynecology, Istanbul, Tiirkiye
3 Kirklareli University, Faculty Of Medicine, Department of Obstetrics and Gynecology, Istanbul, Tiirkiye

ABSTRACT

Introduction: The aim of the present study was to investigate whether the Microcystic, Elongated And Fragmented
(MELF) pattern of myometrial invasion is related to an increased occurrence of lymph node metastasis and could be
considered as an additional risk factor for advanced stage disease.

Methods: One hundred and five patients who were operated for endometrial cancer between March 2015 and
October 2020 in the Department of Obstetrics and Gynecology, Health Sciences University Bagcilar Training and
Research Hospital, were included in this study. Survival and recurrence rates were evaluated between MELF positive
and negative groups.

Results: Disease-free survival (DFS) curves were compared between the MELF(+) and MELF(-) groups. No statistically
significant difference was found between groups in terms of disease-free survival. (P=0.310). The 5-year DFS was
88.1% in the MELF(+) group, while the 5-year DFS was 93.2% in the MELF(-) group. There was no significant difference
between the overall survival (OS) curves (P=0.894). While the 5-year OS was 90.8% in the MELF(+) group, the 5-year
0OS was 93.1% in the MELF(-) group.

Conclusion: No significant effect of MELF invasion pattern was observed on disease-free survival and overall survival
in endometrioid type endometrial cancer. We found a significantly higher incidence of lymphovascular space invasion
(LVSI) in the MELF positive group. The presence of MELF pattern may indirectly affect the prognosis negatively with ARTICLE HISTORY

the increase in LVSI. .
Recieved 13.07.2024
Keywords: Endometrial carcinoma, MELF, Lenfovascular invasion Accepted 09.12.2024

OZET

Amag: Mikrokistik, Elonge ve Fragmente(MELF) myoinvazyon paterninin diger histopatolojik faktorlerle iliskili olup
olmadigini ve bdylece lenf nodu metastazinin artmig bir goriilme sikhg ile iliskili olup olmadigini arastirmakt,
dolayisiyla ileri evre hastalik igin ek bir risk faktori olarak degerlendirilebilir mi?

Yontem: Mart 2015 ile Ekim 2020 tarihleri arasinda Saglik Bilimleri Universitesi Bagcilar Egitim ve Arastirma Hastanesi
Kadin Hastaliklari ve Dogum Klinigi’'nde endometrial kanser icin ameliyat edilen 105 hasta bu galismaya dahil edildi.
MELF pozitif ve negatif gruplar arasinda sagkalim ve niiks oranlari degerlendirildi.

Bulgular: Hastaliksiz sagkalim egrileri MELF(+) ve MELF(-) gruplar arasinda karsilagtirildi. Gruplar arasinda hastaliksiz
sagkalim agisindan istatistiksel olarak anlamli bir fark bulunamadi (P=0,310). 5 yillik hastaliksiz sagkalim MELF(+)
grubunda %88,1 iken, MELF(-) grubunda %93,2 idi. Genel sagkalim egrileri arasinda anlamli bir fark bulunmadi
(P=0,894). 5 yillik genel sagkalim MELF(+) grubunda %90,8 iken, MELF(-) grubunda %93,1 idi.

Sonug: Endometrioid tip endometrial kanserde MELF invazyon paterninin hastaliksiz sagkalim ve genel sagkalim
tzerinde anlamli bir etkisi gozlenmedi. MELF pozitif grupta anlamli derecede daha yiiksek bir LVSI insidansi bulduk.
MELF paterninin varligi, LVSI'da artisla dolayli olarak prognozu olumsuz etkileyebilir.

Anahtar Kelimeler: Endometrium karsinomu, MELF, Lenfovaskiiler invazyon

Correspondence: Metehan Uzundal, Kesan Hospital , Department of Obstetrics and Gynecology, Edirne, Tirkiye.
E-mail: metehan_uzndl@hotmail.com

Cite this Article: Uzundal M, Senol T, Ozkaya E. The Relationship Of Melf (Microcystic, Elongated And Fragmented) Inva-
sion Pattern With Prognostic Factors In Endometrial Endometrioid Adenocarcinoma. The Turkish Journal of Gynecologic
Oncology 2024;24(3):101-110. Journal Websitesi: https://dergipark.org.tr/en/pub/trsgo Publisher: Cetus Publishing
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INTRODUCTION

There has been an increasing trend in the
incidence of endometrial carcinoma. The most
commonly encountered histological subtype
(1). Although

the histopathological grade of the tumor is

is endometrioid carcinoma
a good indicator for outcome prediction, a
better histologic indicator is still required
to predict outcomes, ensure careful follow-
up, enable early detection of a recurrence,
and improve prognosis in patients with low-
grade endometrioid carcinoma. Several types
of myometrial invasion have been proposed
such as infiltrating type, broad front type,
type,
like type, and “microcystic, elongated, and
fragmented (MELF)” type (2,3). Depth of
invasion has been the most frequently used
(4).

While the standard surgical treatment for

adenoma malignum adenomyosis-

parameter for predicting outcomes

endometrioid endometrial adenocarcinoma
remains total abdominal hysterectomy with
bilateral salpingo-oophorectomy, there is
controversy regarding the indications for and
type of lymphadenectomy that should be
performed (5,6). Few studies have focused on
the benefits of lymphadenectomy in patients
with stage |A [former International Federation
of Gynecology and Obstetrics (FIGO 1B)], grade
1 or 2 endometrial carcinoma. The results
of these studies revealed that women in the
lymphadenectomy group did not provide any

survival benefit (7-9).

In addition, the risk of pelvic recurrence
was found to vary between 0% and 2% (10).
Lymphadenectomy prolongs operative time
and is associated with potential short- and
long-term side effects (11). Additional pelvic
radiotherapy is recommended for patients with
additional risk factors such as deep myometrial

invasion or lymphovascular tumor embolism

Tiirk Jinekolojik Onkolojik Dergisi

in the hysterectomy material (12). Recently,
a distinct pattern of myometrial invasion has
been described, referred to as ‘MELF’ (4). This
pattern is characterized by neoplastic glands
that separate by sacculating outward, forming
microcysts covered with flat epithelium due
to a fibromyxoid stromal reaction (Figure 1).
The glands often contain dense neutrophilic
infiltrates within their lumens, with an
accompanying fibromyxoid stroma observed
around them. This microcystic, elongated and
fragmented (MELF) myometrial invasion pattern
was initially reported in a small series of three
cases and was associated with a histiocyte-like

lymph node metastasis pattern (13).

The aim of this study was to investigate
whether the MELF pattern of myometrial
invasion is associated with increased lymph
node metastasis formation and, therefore,
can be considered an additional risk factor for

advanced disease.

Figure 1. Typical MELF myoinvasion pattern:
Microcystic, elongated and fragmented tumor
cells associated with extensive fibromyxoid and
inflammatory stromal reaction. Hematoxylin

and eosin stained preparation
MATERIALS AND METHODS

Patientswhounderwentsurgeryforendometrial
cancer between March 2015 and October 2020
inthe Department of Obstetricsand Gynecology,

Health Sciences University Bagcilar Training and
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Research Hospital, were included in this study.
Ethics committee approval was obtained from
the Ethics Committee of T.C. Ministry of Health
Istanbul Prof. Dr. Cemil Tasgioglu City Hospital
with protocol code 214, dated 2021.

All  patients underwent at least total

hysterectomy and bilateral salpingo-
oophorectomy, and in some cases, additional
procedures such as pelvic lymphadenectomy,
paraaortic lymphadenectomy, or infracolic
omentectomy were performed. The decision
for systematic lymphadenectomy was based on
preoperative findings and intraoperative frozen
section results. Systematic lymphadenectomy
was performed for patients with grade 3 tumors,
grade 2 tumors larger than 2 cm, myometrial
than 50%, or

involvement. The FIGO 2009 criteria were used

invasion greater cervical
to establish the final pathology diagnosis of
endometrial cancer. Patients (n=105) whose
final pathology results showed endometrioid
carcinoma with myometrial invasion were
included in the study, while non-endometrioid
endometrial carcinomas and tumors confined
to the endometrium were excluded. Patient
information, surgical procedures, and pathology
results were obtained fromthe hospital’s patient
information system. Prognostic information,
such as survival and disease recurrence, was
gathered from patient files, computer records,
and telephone interviews. Informed consent
was obtained from the patients at the time of
admission. Postoperative adjuvant treatments
were determined according to the decisions
of the hospital’s oncology council. Low-risk
patients with grade 1 or 2 tumors smaller than
2 cm in diameter and with myometrial invasion
less than 50% did not receive postoperative
radiotherapy or chemotherapy. The existing
hematoxylin-eosin-stained pathology slides of

the patients were re-examined by a pathology

Tiirk Jinekolojik Onkolojik Dergisi

specialist for the MELF myoinvasion pattern.
Cases were divided into two groups based on the
presence or absence of the MELF myoinvasion
pattern under microscopy. Among these
groups, pathological features such as tumor
grade, myometrial invasion, lymphovascular
space invasion (LVSI), tumor size, and stage, as
well as demographic and clinical features such
as age, diabetes, hypertension, and BMI, were

compared.

Survival and recurrence rates were evaluated
between the MELF positive and negative
groups. In addition, DFS and OS were evaluated
separately according to stage, grade, LVSI,
tumor size, and myometrial invasion using

Kaplan-Meier analysis.
Statistical Analysis

SPSS 20.0 (SPPS Inc, Chicago, IL, USA) statistical
package program was used for the statistical
evaluation of the study data. Normality and
homogeneity analyses were performed using
the Kolmogorov-Smirnov and Levene’s tests.
The Student’s t-test and Mann-Whitney U
test were used to compare numerical data as
descriptive statistics tests, while the Chi-square
test was used to compare categorical data.
Disease-free survival and overall survival times
were evaluated using Kaplan-Meier analysis.
Cox regression analysis was performed to
examine the effects of different prognostic
factors on disease-free survival and overall
survival. A 95% confidence interval (P=0.05)

was used for the evaluation of all data.
RESULTS

Among the 105 women, 4 (3.8%) were of
normal weight, 28 (26.6%) were overweight,
and 73 (69.5%) were obese. Considering the
surgical FIGO staging of the patients, 83 (79%)
were stage 1, 7 (6.66%) were stage 2, and 15
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(14.3%) were stage 3. There were no stage 4

patients included in the study.

After examining the pathology slides of the
patients, the MELF (microcystic-elongated-
fragmented) pattern was found to be positive
in 29 (27.62%) patients and negative in 76
(72.38%) patients. The MELF-positive and
MELF-negative groups were compared in terms
of pathological features and prognostic findings,
such as recurrence and survival. Accordingly,
while the mean age was 61.66 + 7.18 years in
the MELF(+) group and 60.95 + 9.48 years in the
MELF(-) group, with no significant difference

between the groups (P=0.646).

In terms of tumor size, the mean size was 5.17
cm in the MELF(+) group compared to 4.27 cm
in the MELF(-) group (P=0.207). In addition, 13
patients had tumors smaller than 2 cm, while

92 patients had tumors 2 cm or larger.

Recurrence was observed in 7 of 105 patients
during follow-up. The rate in
patients is 6.6%. MELF(+) in 3(10.34%) of 29

patients; Recurrence was observed in 7 of the

recurrence

105 patients during follow-up, corresponding to
a recurrence rate of 6.6%. Recurrence occurred
in 3 (10.34%) of the 29 MELF(+) patients and in
4 (5.26%) of the 76 MELF(-) patients. Although
the difference was not statistically significant,
the recurrence rate was approximately twice
as high in the MELF(+) group (P=0.351). The
mean disease-free survival (DFS) was 29.97
months in the MELF(+) group compared to
36 months in the MELF(-) group. While not
statistically significant, DFS was lower in the
MELF(+) group (P=0.092). During the follow-up
period, 7 (6.66%) deaths were observed among
the 105 patients, all due to primary tumors.
Two deaths occurred in the MELF(+) group,
while five occurred in the MELF(-) group, with

no significant difference found between the
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groups (P=0.092).

When the patients were evaluated in terms of
grade, it was found that 37 (35.23%) were in
grade 1, 49 (46.66%) were in grade 2, and 19
(18.09%) were in grade 3. Among the MELF(+)
patients, there were 6 grade 1, 19 grade 2, and
4 grade 3 patients, while the MELF(-) group
consisted of 31 grade 1,30grade 2,and 15 grade
3 patients. Although the p-value approached
0.05, the relationship between grade and MELF
was not statistically significant (P=0.053). Of the
included patients, 74 (70.48%) had less than
50% myometrial invasion, while 31 (29.52%)
had 50% or more. Among the MELF(+) patients,
13 had = 50% myometrial invasion, compared
to 18 in the MELF(-) group. There was no
significant difference between the groups
(P=0.942). Cervical stromal involvement was
present in 4 (13.8%) of the 29 MELF(+) patients
and in 10 (13.16%) of the 76 MELF(-) patients,
which was not statistically significant (P=0.932).

Adnexal/ovarian metastases
in 8 (7.6%) of the 105 patients. Among the
MELF(+) group, 4 (13.8%) had adnexal/ovarian
metastasis, while 4 (5.26%) of the MELF(-)

group had metastases (P=0.141).

were present

Considering the surgical staging, there were
83 (79%) stage 1, 7 (6.66%) stage 2, and 15
(14.3%) stage 3 patients. No stage 4 patients
were included. Among the 29 MELF(+) patients,
21 (72.4%) were stage 1, 2 (6.9%) were stage
2, and 6 (20.7%) were stage 3. Among the 76
MELF(-) patients, 62 (81.6%) were stage 1, 5
(6.6%) were stage 2, and 9 (11.8%) were stage 3.
No significant statistical relationship was found
between the groups in terms of stage (P=0.502).
Regarding lymphovascular space invasion
(LvSI), LVSI was present in 50 (47.6%) of the
105 patients. Among the MELF(+) patients, 19

(65.5%) had LVSI, while 31 (40.8%) of the MELF(-
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) patients had LVSI. The relationship between
MELF and LVSI was statistically significant
(P=0.023). Disease-free survival (DFS) curves
were compared between the MELF(+) and
MELF(-) groups, but no statistically significant
difference was found (P=0.310). The 5-year DFS
was 88.1% in the MELF(+) group and 93.2% in
the MELF(-) group. No significant difference
was found between the overall survival (OS)
curves (P=0.894). The 5-year OS was 90.8% in
the MELF(+) group and 93.1% in the MELF(-)

group.

When the patients were grouped according to
stage, a significant difference was found in the
DFS curves (P=0.001). Similarly, a significant
difference was found between the groups in
terms of OS (P=0.001).

When the patients were divided into three
groups based on grade, grades did not have a
significant effect on DFS.

When the patients were compared in terms
of overall survival (OS) across the three grade
groups, no significant relationship was found
(P=0.066).

No significant disparities emerged between
tumor sizes (<2 cm vs. 22 cm) regarding disease-
free survival (DFS) or overall survival (OS).
Among patients with tumors smaller than 2
cm, the 5-year DFS rate was 100%, while it was
90.3% for those with tumors of 2 cm or larger
(P=0.316). Similarly, the 5-year OS was 100% for
the <2 cm tumor group and 91.6% for the >2
cm tumor group, with no significant difference
(P=0.329).

Analysis of factors influencing DFS revealed
no significant impact of myometrial invasion.
The 5-year DFS rates were 94.3% for patients
with less than 50% myometrial invasion and
84.3% for those with 50% or more (P=0.460).
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Likewise, there was no significant difference in
OS between these groups, with 5-year OS rates
of 89.9% for <50% myometrial invasion and
100% for 250% myometrial invasion (P=0.081).

Cox regression analysis identified stage
(P=0.021) and diabetes (P=0.016) as significantly
associated with disease-free survival. However,
no parameter had a statistically significant
effect on overall survival in the Cox regression

analysis.
DISCUSSION

Determining prognostic factors for risk

calculations remains an ongoing area of
research. Studies have focused on factors such
as lymphovascular space invasion (LVSI), deep
myometrial invasion, lymph node involvement,
lower uterine segment involvement, and
molecular markers. Myometrial invasion can
manifest in various forms, including well-
diffuse

adenomyosis-like,

circumscribed  (pusher), stromal

inflammation, adenoma
malignum, and the MELF pattern. The subject of

our research is the MELF myoinvasion pattern.

MELF(+) was detected in 29 (27.6%) of 105
endometrioid endometrial cancer cases in our
study. The MELF myoinvasion pattern, first
described by Murray et al. in 2003, has an
incidence ranging from 7% to 48% in various
studies. In Murray et al.s study, MELF(+) was
found in 44.3% of 115 cases with myometrial
invasion out of 175 endometrial cancer cases
examined. In Naki et al.s study of 83 cases, the
rate of MELF(+) was 42.2%, while Altunpulluk
et al. reported a 23.1% incidence in a series of
121 cases. The incidence of MELF in our study is

consistent with the literature (14,15).

Most ofthe patients, about 75%, were diagnosed
at an early stage, and their final prognosis was
relatively favorable. In our study, 79% of the
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patients were stage 1, a rate consistent with the

literature.

Stage is the foremost prognostic factor

in endometrial cancer, with survival rates
decreasing as the stage advances. In Choi et
al’s study, 5-year survival rates were 81.8%
for stage 1, 62.9% for stage 2, and 37% for
stage 3 (16). Similarly, Buldanl et al. reported
survival rates of 91.2%, 75.2%, and 17.4% for
stages 1, 2, and 3-4, respectively. Our study
revealed significant differences in disease-free
survival (DFS) and overall survival (OS) by stage
(P=0.001). Specifically, 5-year OS rates were
95.5% for stage 1, 100% for stage 2, and 73.3%
for stage 3. Additionally, Cox regression analysis
identified stage as an independent prognostic

factor for DFS (P=0.021).

In our study, the incidence of MELF increased
with stage progression: 25.3% in stage 1,
28.5% in stage 2, and 40% in stage 3. While
the relationship between stage and MELF
lacked statistical significance, further research
is needed. Altunpulluk et al. found MELF to be
associated with advanced stages, with 10 stage
3 patients in the MELF(+) group compared to
4 in the MELF(-) group. Similarly, Kihara et al.
reported a significant correlation between
MELF positivity and advanced disease, with
rates of 29% for stage 3+ in the MELF(+) group
compared to 9% in the MELF(-) group (17).

typically affects

with an average

Endometrial cancer

postmenopausal women,
onset age of 60, and only 5% of cases occur in
women under 40. The mean age of patients in
our study was 61 + 8.9 years, which aligns with
this demographic trend. In terms of metabolic
and chronic diseases, hypertension, diabetes
mellitus (DM), and obesity are knowntoincrease
the risk of endometrial cancer. The higher rates
of DM (47.6%) and hypertension (56.2%) in
our study population support this association.
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However, there was no significant difference
between the MELF-positive and MELF-negative
groups regarding DM, hypertension, and obesity
(P=0.429, P=0.897, P=0.452, respectively). Chia
et al’s study also highlights the increased risk
of death associated with obesity and diabetes
following an endometrial cancer diagnosis
(18). In our Cox regression analysis, diabetes
was significantly associated with disease-free
survival (P=0.016).

Limited studies have explored the myometrial

invasion pattern in endometrial cancer.
Murray et al. investigated the presence and
outcomes of the MELF pattern in 115 cases of
endometrial cancer with myometrial invasion
(4). They found that recurrence and death were
more common in cases with a fibromyxoid
stromal response involving lymphovascular
space invasion (LVSI), often associated with
the MELF pattern. However, they concluded
that the MELF pattern alone was not an
independent prognostic factor. Similarly, our
study did not find a significant effect of MELF
positivity on disease-free survival or overall
survival in the univariate analysis. Although
not statistically significant, the recurrence rate
was approximately twice as high in MELF(+)
patients, and disease-free survival rates were
lower. Additionally, the relationship between
MELF and LVSI was statistically significant
(P=0.023), suggesting that MELF positivity may
negatively impact prognosis by increasing the

rate of LVSI.

Stewart et al. identified 133 out of 170 patients
with
among whom 27 were MELF(+) patients (19).
They reported a MELF incidence of 20.3% in
their study, compared to 27.6% in ours. They

endometrioid endometrial cancer,

argued that the MELF pattern is exclusive to

endometrioid endometrial and low-grade

cancers. Additionally, they found focal mucinous
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differentiation and LVSI more frequently in
MELF-positive patients. The LVSI
rate in MELF(+) patients was 63%, which is

comparable to the 65.5% rate observed in our

positivity

study and consistent with the literature.

Cole et al. suggested in their review that the
type of myometrial invasion pattern is crucial in
assessing the depth of myometrial invasion and
can impact prognosis (2). They noted a higher
frequency of lymphovascular space invasion in
the MELF pattern. Many studies have associated
the MELF invasion pattern with the presence
of LVSI (3, 4, 14). A recent study of 979 cases
reported that the MELF pattern was associated
with LVSI (20).

Altunpulluk et al. compared clinicopathological
features between MELF-positive and MELF-
negative groups (15). They found that low grade,
deep myometrial invasion, cervical stromal
involvement, lymphovascular space invasion,
lymph node metastasis, and advanced clinical
stage were more common in the MELF-positive
group. However, in our study, apart from
LVSI, no significant differences were observed
between the MELF-positive and MELF-negative
groups. Due to an insufficient number of lymph
node-positive patients in our cohort, we did
not compare the groups based on lymph node
involvement.

In a study by Ozgiil et al. (2020), the impact
of myometrial invasion patterns on prognosis
in patients with low-grade endometrioid
endometrial cancer was investigated. They
found the MELF patternin 69 (25%) of 276 cases.
Although the presence of the MELF pattern in
myometrial invasion was an independent risk
factor for lymphatic spread, the rate of lymph
node metastasis was higher in patients with

this pattern (P<0.001).

In addition, according to the results of the study,
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a significant decrease in the rate of disease-free
survival (DFS) was observed in the presence
of the MELF pattern in myometrial invasion
(P=0.015). The authors concluded that the
MELF myoinvasion pattern is associated with
a more aggressive clinical course. However, in
our study, no significant difference was found
between the DFS curves of the MELF-positive
and MELF-negative groups (P=0.310). Although
not statistically significant, the recurrence rate
in MELF(+) patients was approximately twice
as high. While the 5-year DFS was found to be
88.1% in the MELF(+) group, it was 93.2% in the
MELF(-) group. Although these rates were not
statistically significant, DFS rates were lower
in MELF(+) patients, indicating the need for

studies with higher patient numbers.

In the study by Pavlakis et al., endometrioid
divided

into two groups: patients who underwent

endometrial carcinomas  were

only hysterectomy and bilateral salpingo-
oophorectomy, and patients who had additional
lymph node sampling (21). Of the 99 patients
who underwent lymph node sampling, MELF
was positive in 13 and negative in 86. Lymph
node involvement was observed in 7 (53.8%) of
the MELF-positive patients, while lymph node
involvement was observed in 6 (7%) of the
MELF-negative patients. MELF positivity was
found to be significantly associated with lymph
node involvement (P=0.00014). However, no
recurrence or death was observed in any of
the patients with MELF invasion in this study.
This finding agrees with Murray et al., who
reported that the MELF

alone was not associated with a negative

invasion pattern

outcome. In our study, there was no statistically
significant effect of MELF positivity on disease-
free survival or overall survival. However, the
presence of lymphovascular space invasion

(LVSI) is an important pathological finding that
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affects recurrence and survival in endometrial
cancer. Studies have shown that LVSI positivity
in endometrial cancer is an independent
prognostic factor for lymph node involvement.
In the study conducted by De Gois et al.,
patients with and without recurrence were
divided into two groups over a 5-year period to
compare the prognostic values of histological
grade, myometrial invasion, and LVSI. They
reported that LVSI was more frequent in the
recurrence-positive group and that it was a
reliable parameter for worse prognosis. In the
same study, they found that LVSI was always
accompanied by myometrial invasion (22).
Similarly, Gemer et al. reported that patients
with positive LVSI had more advanced disease,
a higher recurrence rate, and worse 5-year
survival (23). In our study, LVSI was observed
in 65.5% of MELF(+) patients. The relationship
between MELF and LVSI was statistically
significant (P=0.023), suggesting that MELF
positivity may indirectly increase lymph node

involvement by increasing LVSI.

In Kihara et al’s study, the MELF pattern was
present in 11% of low-grade endometrioid
carcinoma cases but absent in high-grade
cases. It was associated with larger tumor size,
>50% myometrial invasion, advanced stage,
LVSI, and lymph node metastasis (17). Similarly,
Naki et al. found the MELF pattern significantly
linked to lymphovascular invasion in 83 cases
of endometrioid endometrial carcinoma (14).
However, unlike our study, they found MELF
positivity associated with high-grade tumors

and deep myometrial invasion.

Sanci et al. examined 27 endometrioid
endometrial carcinoma patients with grade
1-2 and lymph node involvement, compared
to 28 grade 1-2 patients without lymph node
(24). They identified MELF

invasion and LVSI as predictors for lymph node

involvement
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involvement. However, similar to our findings,
they found no statistically significant effect of

MELF invasion on disease-free survival.

Quicketal., intheirstudy of 98 patients with low-
grade myoinvasive endometrioid endometrial
carcinoma, showed that Iymphovascular
invasion was more common in MELF-positive
patients, but lymph node involvement was not

frequent (25).

To further elucidate the role of MELF invasion
in prognosis and survival, a systematic review
published, including articles
until May 2018. This review consisted of 14
studies and 588 patients. All included patients

was written

were evaluated for the presence of the MELF

myometrial invasion pattern. Accordingly,
MELF-positive patients were found to have
a higher probability of larger tumor size,
high-grade tumors, lymph node metastasis,
lymphovascular invasion, and >50% myometrial
invasion. However, no difference was reported
in disease-free survival, overall survival, or

vaginal recurrence rates (26).
CONCLUSION

Studies since Murray et al’s 2013 research

have explored the relationship between
the MELF myometrial invasion pattern and
clinicopathological features in endometrioid
endometrial cancer, but a definitive consensus
remains elusive. Our study similarly found no
significant impact of the MELF invasion pattern
on disease-free or overall survival in this cancer
type. However, we observed a notably higher
incidence of lymphovascular space invasion
(LvSI) in the MELF-positive group (P=0.023).
This suggests that the presence of the MELF
pattern may indirectly worsen prognosis
through increased LVSI. Further research with
larger cohorts and longer follow-up periods is

needed to clarify these findings.
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In addition, our study identified stage and
diabetes asindependent risk factors for disease-
free survival in endometrioid endometrial
cancer (EEC). With this study, we aim to

contribute to the existing literature.
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Uterin sarkomlarin preoperatif tahmininde sistemik inflamasyon
belirteclerinin roll

The role of systemic inflammation markers in the preoperative prediction of uterine sarcomas

Gorkem Ulger!, '/ Kasim Akay'

! Mersin Universitesi Tip Fakiiltesi Kadin Hastaliklar1 ve Dogum Anabilim Dal1, Mersin, Tiirkiye

OZET

Amag: Bu calismanin amaci, preoperatif sistemik inflamasyon belirteglerine dayal olarak hesaplanan pan-immin
inflamasyon degeri (PIV) ve sistemik immun-inflamasyon indeksi (Sll) skorlarinin uterin sarkomu 6ngérmedeki roltini
arastirmaktir.

Gereg ve Yontem: Mersin Universitesi Tip Fakiiltesi Hastanesi Jinekolojik Onkoloji Cerrahisi kliniginde Ocak 2018 ile
Aralik 2023 tarihleri arasinda myoma uteri 6n tanisi ile histerektomi yapilan ve histopatolojik olarak uterin sarkom
tanisi alan 42 hasta ile ayni donemde myoma uteri 6n tanisi ile histerektomi yapilan ve patolojik olarak myoma
uteri tanisi alan 218 hasta calismaya dahil edildi. Yas, gravida, parite, preoperatif tam kan parametreleri ve karaciger
fonksiyon testleri retrospektif olarak incelendi. Hastalarin SlI ve PIV degerleri hesaplandi.

Bulgular: Sarkom grubunda medyan yas 60 (39-87) yil, myoma uteri grubunda ise 49 (35-82) yil olarak bulundu
(p=0.000). Sarkom grubunda ortanca gravida 3 (0-11), myoma uteri grubunda ise 2 (0-10) olarak bulundu (p=0.009).
Sarkom grubunda ortanca parite 3 (0-11), myoma uteri grubunda ise 2 (0-8) olarak bulundu (p=0.003). Sarkom
grubunda ortanca nétrofil sayisi 5.18 (1.79-10.15) x 103/uL, myoma uteri grubunda ise 4.37 (1.80-12.74) x 103/uL
olarak bulundu (p=0.042). Sarkom grubunda ortanca ALT degeri 14 (6-28) U/L, myoma uteri grubunda ise 16 (6-84.4)
U/L olarak bulundu (p=0.036). Sarkom grubunda medyan Sl degeri 791.4 (247.8-3971), myoma uteri grubunda ise
621.9 (142.9-2892.5) olarak bulundu (p=0.011). Sarkom grubunda medyan PIV degeri 374.8 (126.4-2740.7), myoma o
uteri grubunda ise 319.5 (52.9-2863.6) olarak bulundu (p=0.026). MAKALE GECMISI

Sonug: Bu ¢alisma, uterin sarkomlu hastalarda preoperatif Sl ve PIV degerlerinin, myoma uterili hastalara gére anlamh Ge“§ 03.12.2024
derecede yiiksek oldugunu géstermektedir. Bu bulgular, SIl ve PIV’nin uterin sarkom igin preoperatif bir belirteg olarak  Kabul 31.12.2024
kullanilabilecegini dustiindtirmektedir.

Anahtar Kelimeler: Uterin sarkom, Myoma uteri, SlI, PIV, inflamasyon
ABSTRACT

Aim: To investigate the role of systemic immune-inflammation index (Sll) and pan-immune inflammation value (PIV)
in predicting uterine sarcoma preoperatively.

Material and Method: This retrospective study included 42 patients diagnosed with uterine sarcoma and 218 patients
diagnosed with uterine leiomyoma after hysterectomy performed with a preoperative diagnosis of uterine leiomyoma
at Mersin University Faculty of Medicine Hospital between January 2018 and December 2023. Age, gravidity, parity,
preoperative complete blood count parameters, and liver function tests were retrospectively reviewed. Sll, and PIV
were calculated for all patients.

Results: The median age was 60 (39-87) years in the sarcoma group and 49 (35-82) years in the uterine leiomyoma
group (p=0.000). The median gravidity was 3 (0-11) in the sarcoma group and 2 (0-10) in the uterine leiomyoma group
(p=0.009). The median parity was 3 (0-11) in the sarcoma group and 2 (0-8) in the uterine leiomyoma group (p=0.003).
The median neutrophil count was 5.18 (1.79-10.15) x 103/pL in the sarcoma group and 4.37 (1.80-12.74) x 103/pL in
the uterine leiomyoma group (p=0.042). The median ALT level was 14 (6-28) U/L in the sarcoma group and 16 (6-84.4)
U/Lin the uterine leiomyoma group (p=0.036). The median SIl was 791.4 (247.8-3971) in the sarcoma group and 621.9
(142.9-2892.5) in the uterine leiomyoma group (p=0.011). The median PIV was 374.8 (126.4-2740.7) in the sarcoma
group and 319.5 (52.9-2863.6) in the uterin leiomyoma group (p=0.026).

Conclusion: This study demonstrates that preoperative SIl and PIV values are significantly higher in patients with
uterine sarcoma compared to those with uterin leiomyoma. These findings suggest that Sll and PIV may be used as a
preoperative marker for uterine sarcoma.

Keywords: Uterine sarcoma, Uterin leiomyoma, SlI, PIV, Inflammation
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GIiRIS
Uterin sarkomlar, kadin genital sisteminin
nadir gorilen ancak agresif seyreden

malign tlimorleridir. Uterin sarkomlar, tim
jinekolojik malignitelerin  %1-3’ni ve tim
uterin malignitelerin  %7’sini olusturur (1).
Uterin sarkomlar, genellikle menopoz sonrasi
dénemde gorilir ve en sik gorilen histolojik
tipi leiomyosarkomdur (2). Uterin sarkomlarin
klinik prezentasyonu, myoma uteri gibi benign
uterin timorlerle benzerlik gosterir. Bu nedenle,
preoperatif tanisi genellikle zordur (3). Uterin
sarkomlarin prognozu, histolojik tipe, timorin
evresine ve tedaviye yanitina bagli olarak degisir.
Erken evre uterin sarkomlarda 5 yillik sagkalim
orani %50-70 iken, ileri evre uterin sarkomlarda

bu oran %10-20'ye diismektedir (4).

Uterin sarkomlarin  preoperatif tanisinda
kullanilan gorintileme yontemleri
(ultrasonografi, manyetik rezonans

gorintileme) ve timor belirtegleri (CA-125,

laktat dehidrojenaz) sinirh  duyarhliga ve
ozgillige sahiptir (5). Uterin sarkomu tanisinda
karsilasilan zorluklardan biri de dejeneratif
Manyetik

rezonans gorintileme (MRI) genellikle dogru

myoma uteriden ayirt etmektir.

taniyl koymak icin kullanilsa da su anda uterin
sarkomlar ile dejeneratif myoma uteri arasinda
kesin bir ayrim yapmak zor olmaya devam
etmektedir(6). Bu nedenle, uterin sarkomu
myoma uteriden

ayirt etmeye yardimci

olabilecek yeni belirteglere ihtiyag vardir.

Giderek

sistemik

artan sayida bilimsel c¢alisma,

inflamasyonun kanser gelisiminde
ve ilerlemesinde 6nemli bir rol oynadigini
gostermektedir(7). TUmoér immuin-mikrogevresi

son yillarda giderek daha belirgin hale gelmistir.

inflamatuar mediatérler ve inflamatuvar
hiicreler mikrogevrenin 6nemli unsurlandir.
Kronik  sistemik inflamasyon  tlimorlerin

Tiirk Jinekolojik Onkolojik Dergisi

olusumu, gelisimi ve metastaziyla iliskilidir(8).
inflamasyon temelli skorlarin cesitli kanser
turlerinde hastaligin seyri ve tedaviye yanit
hakkinda bilgi veren prognostik belirtecler
olarak kullanilabilecegini gostermektedir(9).
Bu skorlar, rutin kan tahlillerinden elde edilen
veriler kullanilarak hesaplanir ve nispeten ucuz

testlerdir.

SIl ve PIV cgesitli malignitelerde prognostik
belirtecler olarak degerlendirilmistir. Sll, over
kanseri, meme kanseri ve kolorektal kanser
gibi solid tiimorlerde kot prognoz ile anlaml
bir iliski gostermistir. Benzer sekilde, PIV de
akciger kanseri, gastrik kanser ve hepatoseliiler
karsinom gibi kanser tlrlerinde kotl prognozile

iliskilendirilmistir.

Bu g¢alismanin amaci, preoperatif sistemik

inflamasyon  belirteglerine dayali  olarak
hesaplanan PIV ve SlI skorlarinin uterin sarkomu

ongdrmedeki rolind aragtirmakdir.
GEREC VE YONTEM

Mersin Universitesi Tip Fakiiltesi Hastanesi
Jinekolojik ~ Onkoloji  Cerrahisi  kliniginde
Ocak 2018 ile Aralik 2023 tarihleri arasinda
myoma uteri 6n tanisi ile histerektomi yapilan
ve histopatolojik  olarak  karsinosarkom,
leiomyosarkom, disik dereceli stromal sarkom,
ylksek dereceli stromal sarkom ve undiferansiye
stromal sarkom tanisi alan hastalar calisma
grubuna dahil edildi. Ayni donemde myoma
uteri 6n tanisi ile histerektomi yapilan ve
patolojik olarak myoma uteri tanisi alan
hastalar kontrol grubu olarak dahil edildi. Diger
jinekolojik maligniteleri ve bilinen inflamatuvar
hastaliklari, over kistleri, endometriozis, pelvik
inflamatuvar hastaligi veya adenomyozisi olan
hastalar c¢alisma disi birakildi. Calisma igin
Universitemiz Etik Kurulundan onay alinmistir

(13.11.2024/ 2024/1106).
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Yas, gravida, parite, preoperatif tam kan

parametreleri [hemoglobin, hematokrit,
lenfosit, notrofil, monosit, trombosit sayisi,
ortalama trombosit hacmi (MPV), eritrosit
(RDW), trombosit dagilim

genisligi (PDW)] ve aspartat aminotransferaz

dagihm genisligi

(AST) ve alanin aminotransferaz (ALT) degerleri
elektronik tibbi kayit sisteminden retrospektif
olarak elde edildi. Hastalarin NLR, SIl ve PIV
degerleri notrofiller, monositler, trombositler
ve lenfositler sistemik

gibi inflamasyon

belirteclerine dayali kan hicresi sayimlari
kullanilarak hesaplanmistir. NLR, mutlak nétrofil
sayisinin mutlak lenfosit sayisina bolinmesiyle
hesaplanmistir. Sll, NLR ve trombosit sayisinin
carpilmasiyla, PIV ise Sl ve monosit sayisinin

carpilmasiyla hesaplanmistir.

Demografik 6zellikler, hematolojik parametreler,
PIV ve Sl skorlarinin myoma uteri ve sarkom
hastalari arasinda farklilk gosterip gostermedigi
ve PIV ve SIlI skorunun preoperatif uterin

sarkomu ongérmedeki roll arastirildi.

istatistiksel analiz SPSS vyazilimi (ver. 22.0;
SPSS Inc., Armonk, NY: IBM Corp) kullanilarak
gerceklestirilmistir. Tum degiskenlerin dagilimi
Kolmogorov-Smirnov normallik testi kullanilarak
belirlendi. Parametrik olmayan degiskenler igin
Mann-Whitney U testi kullanilmis ve medyan
(min-maks) olarak ifade edilmistir. Sonuglar %95
gliven araliginda degerlendiriimis ve p<0.05

anlamli olarak kabul edilmistir.
BULGULAR

Bu retrospektif ¢alisma, Ocak 2018 ile Aralik
2023 tarihleri

Tip Fakiltesi Hastanesi’nde myoma uteri 6n

arasinda Mersin Universitesi

tanisiyla histerektomi yapilan ve histopatolojik
olarak uterin sarkom tanisi alan 42 hasta
ile ayni donemde myoma uteri 6n tanisiyla
histerektomi

yapilan ve patolojik olarak

Tiirk Jinekolojik Onkolojik Dergisi

myoma uteri tanisi alan 218 hastanin verilerini
icermektedir. Calismanin amaci, preoperatif
sistemik inflamasyon belirteglerine dayali
olarak hesaplanan PIV ve SlI skorlarinin uterin

sarkomu 6ngormedeki rollint arastirmaktir.

Histopatolojik alt tipler incelendiginde, 16
hasta karsinosarkom, 10 hasta leiomyosarkom,
3 hasta dusuk dereceli stromal sarkom, 7 hasta
yuksek dereceli stromal sarkom ve 6 hasta
undiferansiye stromal sarkom olarak raporlandi.
Karsinosarkom en sik gorilen histopatolojik alt

tip olarak tespit edildi.

Calismamizda sarkom ve myoma uteri
gruplarinin  demografik ve klinik o6zellikleri
karsilastirildi. Sarkom grubunda medyan yas 60
(39-87) yil, myoma uteri grubundaise 49 (35-82)
yil olarak bulundu (p=0.000). Gruplar arasinda
yas acisindan istatistiksel olarak anlamlh fark

bulundu.

Gravida ve parite sayilari da gruplar arasinda
karsilagtirildi. Sarkom grubunda ortanca gravida
3 (0-11), myoma uteri grubunda ise 2 (0-10)
olarak bulundu (p=0.009). Sarkom grubunda
ortanca parite 3 (0-11), myoma uteri grubunda
ise 2 (0-8) olarak bulundu (p=0.003). Gruplar
arasinda gravida ve parite acisindan istatistiksel

olarak anlamli fark bulundu.

Preoperatif hematolojik parametreler

incelendiginde, hemoglobin, hematokrit,
lenfosit, monosit, trombosit sayisi, MPV, RDW,
PDW, AST degerleri agisindan gruplar arasinda
istatistiksel olarak anlamh bir fark bulunmadi.
Bu bulgu, rutin hematolojik parametrelerin
uterin sarkom ve myoma uteri ayiriminda yeterli

olmadigini gostermektedir.

113



Uterin sarkomlarin tahmininde sistemik inflamasyon belirtegleri

> CETUS

Publishing

Tablo 1. Myoma uteri ve sarkom hastalarinin ézellikleri

Leiomyoma Sarcoma

(n=218) (n=42) p

Median (min-max) Median (min-max)
Age (year) 49.0 (35-82) 60.0 (39-87) 0.000*
Gravity 2.0 (0-10) 3.0 (0-11) 0.009*
Parity 2.0 (0-8) 3.0 (0-11) 0.003*
Hemoglobin (g/dl) 12.5(7.5-16.4) 12.3 (7.5-14.5) 0.216
Hematocrit (%) 38.0 (22-47) 37.0 (24-44) 0.299
Lymphocyte (103/pL) 2.08 (0.72-5.06) 1.89 (0.56-4.84) 0.342
Neutrophil (103/pL) 4.37 (1.80-12.74) 5.18 (1.79-10.15) 0.042*
Monocyte (103/pL) 0.50 (0.15-1.02) 0.51 (0.27-1.09) 0.931
Platelet (103/pL) 288 (88-740) 302.5 (126-651) 0.130
MPV (fL) 10.4 (8.3-10.8) 10.5 (8.4-13.) 0.736
RDW (%) 13.9 (11.0-34.3) 14.1 (12.1-28.0) 0.913
PDW (fL) 12.0 (8.0-28.0) 12.0 (9.0-18.0) 0.953
ALT (U/L) 16.0 (6.0-84.4) 14.0 (6.0-28.0) 0.036*
AST (U/L) 19.0 (11.0-42.5) 19.0 (9.0-59.5) 0.922
Sl 621.9 (142.9-2892.5) 791.4 (247.8-3971.0) 0.011*
PIV 319.5 (52.9-2863.6) 374.8(126.4-2740.7) 0.026*

MPV; Mean Platelet volume, RDW; Red Cell Distribution Width, PDW; Platelet Distribution Width, ALT; Alanine aminotransferase, AST; Aspartate
aminotransferase, Sll; Systemic Immune-inflammation index, PIV; Pan-Immune-Inflamation value

Ancak,
sayisi 5.18 (1.79-10.15) x 103/uL, myoma
uteri grubunda ise 4.37 (1.80-12.74) x 103/uL
olarak bulundu (p=0.042). Sarkom grubunda
ortanca ALT degeri 14 (6-28) U/L, myoma uteri
grubunda ise 16 (6-84.4) U/L olarak bulundu
(p=0.036).

ve ALT degerleri agisindan istatistiksel olarak

sarkom grubunda ortanca noétrofil

Gruplar arasinda noétrofil sayisi
anlamli fark bulundu. Sarkom grubunda noétrofil
sayisinin daha yliksek ve ALT degerinin daha

disliik olmasi, sarkomun sistemik inflamatuar

yaniti farkli sekilde etkileyebilecegini
dislindirmektedir.
Calismanin temel amaci olan PIV ve Sl

skorlarinin  degerlendiriimesinde,  sarkom
grubunda medyan Sll degeri791.4 (247.8-3971),

myoma uteri grubunda ise 621.9 (142.9-2892.5)

Tiirk Jinekolojik Onkolojik Dergisi

olarak bulundu (p=0.011). Sarkom grubunda
374.8 (126.4-2740.7),
myoma uteri grubunda ise 319.5 (52.9-2863.6)
olarak bulundu (p=0.026). Gruplar arasinda SlI

medyan PIV degeri

ve PIV degerleri acgisindan istatistiksel olarak
anlaml fark bulundu. ROC analizine gore, Sl
icin kesme degeri 754.7 olarak belirlendi ve
bu degerde SlI’'nin uterin sarkom tanisindaki
sensitivitesi %57.50, spesivitesi %70.18 olarak
bulundu (p=0.013). PIV iginse kesme degeri
429.61 olarak belirlendi ve bu degerde PIV’'nin
uterin sarkom tanisindaki sensitivitesi %45.0,
spesivitesi %74.77 olarak bulundu (p=0.022).

Bu
preoperatif Sll ve PIV degerlerinin, myoma

bulgular, uterin sarkomlu hastalarda
uterili hastalara gore anlamli derecede yuksek

oldugunu goéstermektedir.
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Tablo 2. Tani tahmininde Sl ve PIV icin ROC analizi
Kesme degeri Sensitivite (%) Spesivite (%) Youden indeksi AUC p
Sll 754.77 %57.50 %70.18 0,28 0,63 0.013*
PIV 429.61 %45.0 %74.77 0,20 0,61 0,022*

Sll; Systemic Immune-inflammation index, PIV; Pan-Immune-Inflamation value, AUC; Egri altindaki alan
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Sekil 1. SIl’'nin ROC egrisi analizi
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Sekil 2. PIV'nin ROC egrisi analizi
TARTISMA

Bu sarkom

tanisi alan hastalarda preoperatif Sl ve PIV

retrospektif c¢alisma, uterin
degerlerinin, myoma uteri tanisi alan hastalara

gore anlamli derecede yiiksek oldugunu
gostermistir. Bu bulgular, Sl ve PIV’'nin uterin
sarkom icin potansiyel bir preoperatif belirteg
olarak kullanilabilecegini duslindirmektedir.

Uterin sarkomlar, nadir gortlen ancak agresif

Tiirk Jinekolojik Onkolojik Dergisi

seyreden malign tumorlerdir. Erken tani ve

tedavi, hastalarin prognozunu iyilestirmede
kritik 6neme sahiptir. Ancak, uterin sarkomlarin
preoperatif tanisi

genellikle zordur c¢lnki

semptomlari myoma uteri gibi benign
lezyonlarla benzerlik gosterir (10). Bu nedenle,
uterin sarkomu myoma uteriden ayirt etmeye
yardimci olabilecek yeni belirteglere ihtiyag

vardir.

Uterus sarkomlarinin ¢ogu 40 ila 60 yas arasi
kadinlarda goralir (11). Genis kapsamli bir
arastirma, 50 yas ve Uzeri kadinlarda insidansin
geng kadinlara gore 6nemli 6lclide daha fazla
oldugunu gostermistir. Bu yash popilasyonda
daha
gelmektedir. (12). Uterin sarkomlarla ilgili 569

hastaligin stk gorildigld anlamina
hasta lizerinde yapilan bir ¢galismada hastalarin
%10’'unun 40 vyas altinda oldugu izlenmis
(11). Bizim galismamizda da patoloji sonucu
sarkom ¢ikan hastalarin medyan yasi 60 idi. Bu
hastalarin U¢ (%7,2) tanesi 40 yas altindaydi.
Bu bulgu, literatlirdeki uterin sarkomlarin
menopoz sonrasi donemde daha sik gorildigu

bilgisine paralellik gostermektedir.

Calismamizda gruplar arasinda gravida ve

parite acisindan istatistiksel olarak anlamli

fark bulunmasi sarkom grubunda gravida
ve parite sayilarinin daha vyiksek olmasi,
sarkom gelisiminde hormonal faktorlerin rol

oynayabilecegi ihtimalini akla getirmektedir.

Son yillarda, sistemik inflamasyonun kanser

gelisiminde ve progresyonunda rol oynadigina

dair artan kanitlar bulunmaktadir. Notrofil-
lenfosit orani (NLR), trombosit-lenfosit orani
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(PLR) ve SII gibi inflamasyon temelli skorlar,
cesitli kanser tirlerinde prognostik belirtecler
olarak kullanilmaktadir(13). Bu skorlar, rutin kan
testlerinden kolayca hesaplanabilir ve maliyet-
etkindir.

Literatlirde Sl ve PIV’nin gesitli kanser tirlerinde
prognostik belirte¢ olarak kullanildigina dair
calismalar bulunmaktadir (13). Ornegin, SI’nin
over kanseri, meme kanseri ve kolorektal kanser
hastalarinda kotl prognoz ile iliskili oldugu
gosterilmistir. PIV ise akciger kanseri, gastrik
kanser ve hepatoseliiler kanser hastalarinda

kotu prognoz ile iliskilendirilmistir (14-16).

Uterin sarkomlarla ilgili olarak, inflamasyon
belirteclerinin prognostik degeri sinirli sayida
galismada arastinlmistir.  Bu
NLR ve platelet

(PLR)'nin uterin sarkomlu hastalarda kot

calismalarin
sonugclari, lenfosit orani
prognoz ile iliskili oldugunu gostermektedir(17,
18). Sekmek ve ark’in 2024 yilinda yaptiklari
bir ¢alismada ise SII seviyelerinin prognozu
etkileyen faktorler arasinda oldugu duastnilse
de istatistiksel olarak anlamli bir sonug elde

edilememistir.

Literatirde leiomyosarkom ve  myoma
uterinin preoperatif ayriminda Sl ve PIV’nin
arastirlldigi  bir calisma bulunmamaktadir.
Yapilan ¢calismalarda NLR nin leiomyosarkom ve
myoma uterinin preoperatif ayriminda bagimsiz
biyomarker  kullanilabilecegini  saptamistir
(19, 20). Ancak, bu calismalarin cogu kiiclik
orneklem gruplarina dayanmaktadir ve daha

blyuk 6lcekli calismalara ihtiyag vardir.

Bu calismanin glgll yonleri arasinda, nispeten
blylk bir orneklem grubuna sahip olmasi
ve retrospektif bir ¢alisma olmasi nedeniyle
secim vyanhliginin  minimize edilmesi yer
almaktadir. Ancak, ¢alismanin bazi sinirlamalari
da bulunmaktadir. Oncelikle, tek merkezli

bir calisma olmasi nedeniyle sonuglarin
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genellestirilebilirligi  simirl olabilir.  ikincisi,
retrospektif bir calisma olmasi nedeniyle bazi
verilerin eksik olmasi miimkiindiir. Uglincisd,
SIl ve PIV'nin uterin sarkom gelisimindeki
rolini aciklamak icin daha ileri calismalara

ihtiyac vardir.

Gelecekte yapilacak calismalarda, Sll ve PIV’nin
uterin sarkom gelisimindeki mekanizmalarin
arastirilmasi  ve bu skorlarin  prognostik
degerinin daha buylk hasta gruplarinda hatta
uluslararasi popllasyonda degerlendirilmesi
onemlidir. Ayrica, Sll ve PIV’nin diger prognostik
faktorlerle birlikte kullanihp kullanilamayacagi

da arastirilmalidir.

Sonu¢ olarak, bu calisma uterin sarkomlu
hastalarda preoperatif SIl ve PIV degerlerinin,
myoma uterili hastalara gore anlamli derecede
yuksek oldugunu gostermistir. Bu bulgular, Sl
ve PIV’nin uterin sarkom igin potansiyel bir

preoperatif belirte¢c olarak kullanilabilecegini

disindlirmektedir. Ancak, bu bulgularin
dogrulanmasi ve klinik uygulamaya ge¢cmeden
once daha fazla arastirma  yapilmasi

gerekmektedir.
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Endometrium kanseri hastalarinda viseral yag dokusu-kas oraninin prognoza etkisi
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ABSTRACT

Aim: Obesity increases the risk of endometrial cancer (EC) by 2-5 times compared to non-obese individuals. This study
investigates the relationship between radiological measurements of skeletal muscle, visceral, and subcutaneous fat
tissue, and their association with clinical features and survival in EC patients.

Material and Method: This retrospective study included 109 EC patients who underwent primary surgery between
2014-2024, with preoperative CT/MR imaging and BMI data available. Measurements of visceral fat area (VFA),
subcutaneous fat area (SFA), and skeletal muscle area (SMA) were taken at the L3-L4 vertebral level. Ratios of VFA/
SMA, total fat area/SMA (TFA/SMA), and skeletal muscle index (SMI) were calculated. Associations between these
metrics, clinical features, and survival outcomes were analyzed.

Results: The mean age was 61.5 years, with a BMI of 35.24; 74.3% were obese (BMI > 30). Mean disease-free survival
was 96.1 months, and overall survival was 92.9 months. Advanced age and higher cancer stage correlated with
recurrence and mortality. Higher SMA was associated with lower cancer stages, while lower SMA correlated with
stages IlI-IV (p = 0.036). However, no significant differences in disease-free or overall survival were observed across
groups.

Conclusions: Skeletal muscle area inversely correlates with cancer stage, indicating a potential protective effect.
Obesity-related metrics (VFA, SFA, TFA) showed no significant impact on survival. Further studies are needed to ARTICLE HISTORY
explore underlying mechanisms and clinical relevance. .

Recieved 03.12.2024

Keywords: Adiposity, Body composition, Endometrial cancer, Obesity, Visceral fat Accepted 31.12.2024

OZET

Amag: Obezite, EK gelisimini obez olmayan hastalara gére 2-5 kat artiran 6nemli bir risk faktortdur. Obeziteyi
tanimlamakta genellikle viicut kitle indeksi (VKi) kullanilir. Ancak bu lgiit; kiloya yag, kas ve kemiklerin etkisini ayirt
etmekte yetersiz kalir. Bu galismadaki amag; viseral ve subkutan yag dokusu ile birlikte iskelet kasinin radyolojik
Olgiimlerinin, endometrium kanserli hastalarda klinik 6zellikler ve prognoz ile iliskisinin incelenmesidir.

Yontem: Retrospektif yapilan bu calismaya 2014-2023 yillari arasinda primer cerrahisi merkezimizde yapilmis ve
endometrial karsinom tanili, preoperatif BT/MR goriintiilerine ve VKi verilerine erisilen 109 hasta dahil edilmistir. L3-
L4 seviyesinden alinan tek aksiyel kesitte, viseral, subkutan yag ve iskelet kasi alani ayri ayri 6lgtilmustir. Bu 6lgiimler
kullanilarak, viseral yag alani-kas orani, toplam yag alani-kas orani ve iskelet kas indeksi hesaplanmistir.

Bulgular: Hastalarin tani aninda ortalama yasi 61,5, ortalama VKi, 35,24 idi. Dért hastadan igiiniin (%74,3) obez
(VKi>30) oldugu goriildii. Yapilan analizlerde ortalama hastaliksiz sagkalim 96,1, toplam sagkalim 92,9 ay olarak
bulundu. Tani yasi ve evre arttikga rekiirrens riskinin ve mortalitenin arttig gérilmustir. Obezite iligkili radyolojik
dlclimler (SYA, VYA, TYA, iKA) ve bunlar kullanilarak hesaplanan oranlarin (VYA/iKA, TYA/IKA, SMI) yiiksek ve disiik
olmak iizere iki gruba bélinmiistiir ve klinik 6zellikler ve sagkalim agisindan karsilastirilmislardir. iskelet kas alani
yuksek olan hastalarin genellikle daha dustk evreli oldugu, iskelet kas alani duistik olan hastalarin yiiksek evreli (evre
111-1V) oldugu saptanmistir (p=0,036). Bu gruplar arasinda hastaliksiz ve toplam sagkalim agisindan anlamli farkhhk
gorulmemistir.

Sonug: Obezite ve endometrium kanseri iligkisinin altinda yatan hiicresel mekanizmalarin aydinlatiimasi, bunlarin
klinik sonuglarinin ve tedavi protokollerine etkisinin anlasilabilmesi icin ileri calismalara ihtiyag vardir.

Anahtar Kelimeler: Adipozite, Endometrium kanseri, Obezite, Viseral yag dokusu, Viicut bilesenleri
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INTRODUCTION

According to data from the World Health
(WHO),
second most

Organization uterine cancers

the

are
common gynecological
malignancy among women in both developed
and developing countries (1). Several significant
risk factors contribute to the pathogenesis
of endometrial cancer (EC), with prolonged
unopposed exposure to endogenous or
exogenous estrogen being among the most
critical. Obesity is a major risk factor, increasing
the likelihood of EC development by 2-5 times
compared to non-obese individuals (2). The risk
attributed to obesity may be partially explained
by the fact that adipose tissue is the primary
source of estrogen in the postmenopausal
period (3)but whether risk varies by use of
postmenopausal hormone therapy (HT. Other
mechanisms

underlying obesity-associated

carcinogenesis  include  pro-inflammatory
cytokines secreted by visceral adipose tissue,
which promote endometrial proliferation and
Additionally,

visceral fat is associated with insulin resistance

tumorigenesis (4). increased
and hyperinsulinemia, and insulin itself has

tumorigenic effects (5).

Body mass index (BMI) is commonly used
BMI
differentiate the contributions of fat, muscle,

to define obesity. However, cannot

and bone to body weight, making it an
inadequate measure of body composition
and fat distribution (6). Other anthropometric
measurements, such as waist circumference
and waist-to-hip ratio, also fail to distinguish
fat.
Individuals with increased visceral fat due to

between subcutaneous and visceral
mesenteric, omental, and retroperitoneal fat
accumulation have a higher risk of developing
Type 2 diabetes and cardiovascular diseases
(4). These individuals are also more prone to

developing breast, colorectal, and esophageal
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cancers compared to those with less visceral
fat (7). Visceral adipose tissue (VAT) has distinct
cellular, molecular, and endocrine functions
compared to subcutaneous fat, which may make
it an alternative predictive factor for obesity
in patients with EC (8). VAT and subcutaneous
adipose tissue (SAT) quantified as areas, referred
to as visceral fat area (VFA) and subcutaneous
fat area (SFA), respectively; provide more
specific insights into fat distribution. The total
fat area (TFA) is determined as the sum of
visceral and subcutaneous fat areas. Similarly,
skeletal muscle area (SMA) represents the total
cross-sectional area of skeletal muscles, while
the skeletal muscle index (SMI) normalizes SMA
by body surface area to provide a standardized

measure of muscle mass.

Although previous studies have demonstrated

the physiological relationship  between
adipose and muscle tissue with EC, the
clinical significance of these relationships
remains unclear. This study aims to investigate
the relationship  between  radiological
measurements of VFA, SFA, as well as SMA,
and the clinical characteristics and prognosis
of patients with EC. It also seeks to evaluate
the clinical significance of body composition
parameters beyond simple measures of weight

and BMI as indicators of obesity.
MATERIAL AND METHOD
Patient Selection

This study included 109 patients diagnosed
with endometrial carcinoma who underwent
robotic

total abdominal,

with

laparoscopic, or

hysterectomy bilateral  salpingo-

oophorectomy, * omentectomy, * pelvic
and para-aortic lymphadenectomy, and had
preoperative CT or MRI imaging available at
Istanbul Medipol University Mega Hospitals

Complex between April 2014 and December
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2023.

conducted for

Retrospective data collection was

these patients. Pathology
reports were used to obtain data on stage,
grade, lymphovascular space invasion (LVSI),
and lymph node involvement. Tumor grade
was classified according to FIGO guidelines
as Grade 1, 2, or 3 for endometrioid types,
and as non-endometrioid types for other
histologies. Imaging studies conducted within
one month before or six weeks after surgery
were considered valid for inclusion. BMI was
calculated using the height and weight recorded

at the time of diagnosis.

Patients were excluded from the study if
they met any of the following criteria: lack
of preoperative imaging studies, absence of
preoperative BMI measurements, primary
surgery not performed at the study center,

presence of concurrent malignancies.
Ethical Approval

This study was approved by the Ethics
Medipol

under approval number 692.

Committee of Istanbul University

Image analysis

Preoperative imaging data were obtained
from the hospital’s Picture Archiving and
Communication System (PACS, GE Medical
Systems, United Kingdom). Previous studies
have demonstrated that measurements of
abdominal fat and muscle tissues using both
computed tomography (CT) and magnetic
resonance imaging (MRI) are reliable and valid
(9-12)the impact of obesity on clinical and
histological phenotype is poorly understood.
This study explored abdominal fat volumes
and fat distribution quantified by computed
tomography (CT. Measurements performed
on both MRI and CT images of the same

patient showed high similarity and correlation,

Tiirk Jinekolojik Onkolojik Dergisi

supporting their reliability and validity as
documented in literature (13-18) along with
related conditions such as metabolic syndrome,
which is strongly associated with this epidemic.
Novel and innovative methods to assess
relevant obesity-related biomarkers are needed
to determine the clinical significance, allow
for surveillance and intervene if appropriate.
Aggregations of specific types of fat, specifically
hepatic and visceral adiposity, are now known
to be correlated with these conditions, and
there are a variety of imaging techniques to
identify and quantify their distributions and
provide diagnostic information. These methods
are particularly salient for metabolic syndrome,
which is related to both hepatic and visceral
adiposity but currently not defined by it.
Simpler non-specific fat measurements, such
as body weight, abdominal circumference and
body mass index are more frequently used
but lack the ability to characterize fat location.
In addition, non-alcoholic fatty liver disease

(NAFLD.

Using the Syngo.Via software package (Siemens
Healthcare, Germany), a single experienced
radiologist manually measured subcutaneous
fat, visceral fat, and muscle tissue areas from
a single axial slice at the L3-L4 vertebral level,
based on parameters established in previous
studies (19). VAT was differentiated from
intestinal loops, intra-abdominal structures,
SAT was

measured separately from the abdominal wall

and abdominal wall muscles.
and paraspinal muscles. SMA was calculated by
encompassing all muscles in the cross-sectional
slice. TFA was determined as the sum of visceral
and subcutaneous fat areas. All measurements

were recorded in square centimeters (cm?).

The SMI was calculated by dividing the skeletal

muscle area measured at the L3-L4 level by
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the square of the patient’s height(20,21).
The visceral fat-to-skeletal muscle ratio (VFA/
SMA) was determined by dividing the VFA by
the SMA, and the total fat-to-skeletal muscle
ratio (TFA/SMA) was calculated by dividing the
TFA by the SMA. An example cross-sectional
image of these measurements is shown in

Figure 1.

Visceral fat (green area)

Subcutaneous fat (blue area)

Skeletal muscle (red area)

Figure 1. Areas marked on abdominal segment
Statistical Analysis

The data analysis was conducted using the SPSS
software package (Version 28.0; Armonk,
NY, IBM Corp.). Qualitative variables were
expressed as frequencies and percentages,
while quantitative variables were described
using the mean, standard deviation, median,
and interquartile range (1st and 3rd quartiles).
Comparisons of categorical variables between
groups were performed using the Pearson
chi-square test, Fisher’s exact chi-square
test, or the Fisher-Freeman-Halton test, as
appropriate. The normality of quantitative
variables was assessed with the Kolmogorov-
Smirnov test, and homogeneity of variances was
evaluated using Levene’s test. For comparing
means between two independent groups,
the Student’s t-test was employed, while

the Mann-Whitney U test was used for median

Tiirk Jinekolojik Onkolojik Dergisi

comparisons. To examine factors influencing
survival durations related to recurrence and
mortality risks, univariate and multivariate Cox
regression analyses were performed. Variables
with a p-value < 0.25 in univariate analysis were
included in the multivariate analysis for further
evaluation. Kaplan-Meier survival curves were
generated to illustrate survival outcomes, and
the level of statistical significance was set at p
< 0.05. Disease-free survival was defined as
the interval from surgery to the first clinically
confirmed recurrence or, in the absence of
recurrence, the date of last follow-up. Overall
survival was defined as the time from surgery
to death attributable to the disease.

RESULTS
Demographic and Clinical Characteristics

The clinical characteristics of the patients
(n=109) at the time of diagnosis, along with
parameters
are detailed in Tables 1 and 2. At the time of

related to body composition,

diagnosis, the mean age of the patients was 61.5
years, and the mean BMI was 35.24 kg/m?. A
significant proportion of the patients (74.3%)
were obese (BMI >30). The majority of the
sample (85.3%) consisted of postmenopausal
women,andnearly80%ofthe patientshadeither
diabetes or hypertension. In terms of surgical
approach, 66 patients underwent minimally
invasive procedures, while 43 patients were
operated on via laparotomy. Lymphadenectomy
was performed in approximately 90% of
the patients. Most patients were diagnosed
at FIGO Stage | (66.1%) and had endometrioid
histological subtype (75.2%). Non-endometrioid
histological subtypes, including serous, clear
cell, carcinosarcoma, and other rare types, were
grouped togetherandaccountedfor 27 patients.
Over half of the patients (58.7%) did not exhibit
LVSI. Advanced-stage disease (Stage IlI-IV) was
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observed in 30 patients, and recurrence was  |ymphadenectomy
documented in 13 patients. Among patients Yes 98 (89,9)
with recurrence, 3 cases involved pelvic No 11 (10,1)
recurrence, 4 cases abdominal recurrence, _Adiuvanttreatment
. . 2,1
and 6 cases distant metastases. Neoadjuvant None 35(32,1)
th (ch th dioth ) Radiotherapy 28 (25,6)
era chemothera or radiothera
Py Py Py Chemotherapy 9(8,2)
was administered to 4 patients, while 74 Chemotherapy + Radiotherapy 28 (25,6)
patients received adjuvant therapy. Immunotherapy 9(8,2)
. Neoadjuvant treatment
The average values for body composition
None 105 (96,3)
parameters were as follows: VFA: 134.61 cm?, Chemotherapy / Radiotherapy 4(3,7)
SFA: 369.32 cm?, TFA: 503.94 cm?, SMA: 131.74  Recurrence
cm?. The calculated ratios and indices were: No 96 (88,1)
VFA/SMA: 1.01, TFA/SMA: 3.80, SMI: 52.65 Yes 13(11,9)
Table 1. Demographic and clinical characteris- Table 2. Demographic characteristics
tics of patients . .
b ) and radiological measurements of body
n (%
compositions of the patients
DM/HT
None 23 (21,1) Mean * Standard
DM or HT 86 (78,9) Deviation
Menopausal status Age, years 61,50 + 9,48
Pre/perimenopausal 16 (14,7) BMI, kg/m? 35,24 +7,48
Postmenopausal 93 (85,3) Visceral fat area (VFA), cm? 134,61 +58,50
Parity Subcutaneous fat area (SFA), cm? 369,32 £140,80
Nulliparous 13 (11,9) Total fat area (TFA), cm? 503,94+169,97
>1 96 (88,1) Skeletal muscle area (SMA), cm? 131,71+£22,64
BMi Visceral fat/skeletal muscle (VFA/ 1,01 0,40
<30 28 (25,7) SMA)
>30 81 (74,3) Total fat/skeletal muscle (TFA/ 3,80+ 1,04
SMA)
Histological subtype & grade Skeletal muscle index (SMI), cm?/ 52,65%9,10
Endometrioid grade 1 24 (22,0) m?
Endometrioid grade 2 42 (38,5) . .
Endometrioid grade 3 16 (14,7) Survival Analysis
Non-endometrioid 27 (24,8) This study aimed to investigate the factors
FIGO Stage . . i . i
: 72 66.1) influencing survival in EC. Analysis revealed that
" 7(6,4) the mean disease-free survival (DFS) was 96.1
n 24 (22,0) months, and the mean overall survival
v 6 (5,5) (0OS) was 92.9 months. The results of univariate
Lymphovascular invasion (LVSI) and multivariate analyses are presented
Var 45 (413) in Table 3.
Yok 64 (58,7)
Surgery type Key findings indicate that as age at
Laparotomy 43 (39,4) diagnosis and stage increase, the risk of
Minimally invasive 66 (60,6)
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recurrence and mortality also rises. However,
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obesity-related radiological measurements,
including SFA, VFA, TFA, and SMA, as well as the
ratios derived from these measurements (VFA/
SMA, TFA/SMA and SMI), were found to have
no significant impact on either DFS or OS based

on this analysis.

Radiological measurements (SFA, VFA, TFA,
and SMA) and their calculated ratios (VFA/
SMA, TFA/SMA,

divide patients into two groups for each

and SMI) were used to

parameter: those below and above the

Table 3. Survival analysis

median values. These groups were compared
in terms of several clinical and demographic
characteristics,

parity,
mellitus/hypertension),

menopausal
(diabetes
grade,

including: age,

status, comorbidities

histological
FIGO staging, LVSI, recurrence. Analyses were
performed to assess the relationships between
these characteristics and the radiological
measurements, and p-values were calculated to
determine statistical significance. The p-values

for these comparisons are presented in Table 4.

Disease-free survival (DFS)

Overall survival (OS)

Univariate Multivariate Univariate Multivariate
p-value p-value HR p-value p-value HR
Age <0,001 0,038 1,074 <0,001 <0,001 1,170
BMI 0,671 0,219 0,528 1,512
DM/HT 0,729 0,270
Menopausal status 0,299 0,295
Parity 0,521 0,339
Histological grade 0,197 0,878 1,110 <0,001 0,015 10,779
FIGO stage <0,001 0,003 16,025 <0,001 <0,001 31,362
Adjuvant treatment 0,002 0,190 1,374 0,231
Neo-adjuvant treatment 0,077 <0,001 0,015 11,603
Subcutaneous fat area 0,293 0,352
Visceral fat area 0,831 0,756
Total fat area 0,348 0,503
Skeletal muscle area 0,363 0,871
VFA/SMA 0,331 0,745
TFA/SMA 0,050 0,163 1,648 0,408
Skeletal muscle index (SMI) 0,380 0,788
Table 4. Comparison of parameters of patients with radiological measurements
BMI SFA VFA TFA SMA VFA/SMA TFA/SMA SMi
P P P P P 14 P 4
Age 0,691 0,416 0,996 0,262 0,102 0,948 0,714 0,173
Menopausal 0,917 0,287 0,616 0,229 0,917 0,968 0,200 0,569
status
DM/HT 0,873 0,680 0,261 0,931 0,527 0,776 0,629 0,952
Parity 0,273 0,305 0,795 0,170 0,200 0,130 0,477 0,870
Histological 0,521 0,953 0,880 0,749 0,678 0,758 0,413 0,967
grade
FIGO stage 0,700 0,950 0,107 0,725 0,036 0,384 0,935 0,326
LvSI 0,098 0,135 0,909 0,057 0,041 0,909 0,336 0,023
Recurrence 0,616 0,870 0,741 0,688 0,273 0,395 0,637 0,305
Tiirk Jinekolojik Onkolojik Dergisi 123
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For the groups divided based on radiological 0.023, respectively.
measurements, no significant differences . .

Radiological measurements of body

were observed regarding age, menopausal

parity,
grade, staging, LVSI, or recurrence. However, a

status, comorbidities, histological
notable finding was that patients with higher
SMA were more likely to be in lower stages
(Stage 1), whereas those with lower SMA were
more commonly in higher stages (Stage lll-IV) (p
=0.036). Similarly, when patients were grouped
based on SMA and SMI, significant associations

were found with LVSI, with p = 0.041 and p =

Survival Functons BMI Survival Functions SFA

Cum Survve
sl

Cum s
v

Disease-free survival Disease-free survival

composition and their calculated ratios were
divided into two groups based on their median
values (high and low). Kaplan-Meier survival
curves for these groups, illustrating DFS and OS,
are presented in Figures 2 and 3, respectively,
along with the results of the log-rank test. The
analyses showed no significant differences
between the high and low groups in terms of

either disease-free survival or overall survival.

VFA TFA

CumSured
e Sl

Discase-free survival Discase-free survival

Survival Funcbans

TFA/SMA . Survival Funtions SMI

CumSuried

Disease-free survival Disease-free survival

Figure 2. Kaplan-Meier survival curves and log-rank tests, disease-free survival values are shown

o - BMI o SFA
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CumBuni

Overall survival Overall survival

Funetions.

Survn Funciens SMA surval VFA/SMA
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Overall survival Overall survival

TFA

er—
am

Overall survival Overall survival

‘Survval Funetians TFA/SMA SurvivalFunctiens. SMI

Cumunted
m Survesd

Overall survival Overall survival

Figure 3. Kaplan-Meier survival curves and log-rank tests, overall survival values are shown

DISCUSSION

Key findings of this study showed that advanced
age at diagnosis and higher FIGO stage were
associated with increased risks of recurrence
and radiological

mortality. However,

measurements of obesity-related parameters

Tiirk Jinekolojik Onkolojik Dergisi

(SFA, VFA, TFA, SMA) and the ratios derived from
these measurements (VFA/SMA, TFA/SMA,
SMI) had no significant impact on DFS or OS.
When grouped by median values, no significant
differences were found in terms of clinical

features, except that patients with higher SMA
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were predominantly at lower stages (Stage I),
while those with lower SMA were more likely to

be at higher stages (Stage IlI-1V).

While age as an independent prognostic factor
is debated, many studies have associated
advanced age with poorer survival outcomes
and higher clinical failure rates (22). Similarly, in
our study, univariate and multivariate analyses
revealed that age significantly affected both
DFS and OS.

the
relationship between obesity and cancer from

Numerous studies have explored
molecular, clinical,andradiological perspectives.
A meta-analysis of over a thousand studies
concluded that obesity increases the risk of
13 different types of cancer and is among the
leading preventable causes of cancer, alongside
smoking (23,24). The relationship between EC
and obesity has also been extensively studied,
with the
prognostic value of radiological indicators of

adiposity (25).

various researchers examining

For instance, Buckley et al. studied 83 patients
with high-grade endometrial cancer and found
that patients with a higher VFA/SFA (visceral
fat/subcutaneous fat) ratio (>0.45) had shorter
DFS and OS. These patients exhibited a fivefold
increaseinrecurrenceriskand mortality, with no
significant differences in BMI, stage, histological
grade, or surgical type (26). Similarly, Donkers
et al. observed shorter survival durations in
high-grade EC patients with a high percentage
of visceral fat (27)but mainly included grade 12
EC.\nObjective: To evaluate body fat distribution
and its relation to outcome in high-grade
endometrial cancer\nMethods: Retrospective
study in women diagnosed with high-grade EC
between February 2006 and August 2017 at the
Royal Cornwall Hospital who had abdominal

CT-scan as part of routine diagnostic work-

Tiirk Jinekolojik Onkolojik Dergisi

up. Subcutaneous abdominal fat volumes and
visceral abdominal fat volumes were quantified
based on CT-scan measurements, and visceral
fat percentage calculated.\nResults: A total of
176 patients with high-grade EC were included.
The median age was 70 years and median BMI
was 29.4 kg/m2. The majority of patients had
non-endometrioid endometrial cancer (NEEC;
62 %. Our study differed by including patients
with all histopathological grades, not just high-

grade tumors.

Studies exploring the immunopathological
relationship between adiposity and cancer,
such as Mauland et al.s work in Norway, found
no significant association between volumetric
fat measurements and survival in univariate Cox
analysis, although low visceral fat percentage
was linked to poorer survival. Mauland’s study
associated high BMI and fat-related parameters
with low-grade endometrioid tumors and
progesterone receptor positivity but found no
link with estrogen receptors (9). Unlike their
use of volumetric measurements, our study

relied on area-based measurements.

In another study, Ye et al. examined 200 Chinese
patients and found that a high percentage of
visceral fat was associated with lymph node
metastasis, Grade 3 disease, and LVSI. Patients
with high visceral fat percentages were also
older and exhibited extrauterine spread.
Although BMI correlated with total adiposity,
it showed no significant relationship with VFA

percentage (28).

A recent study from Turkiye, Celik et al.
focused on VAT and VAT index in predicting
survival outcomes in EC. Unlike our study, they
excluded skeletal muscle metrics. Their findings
showed that higher VAT index values are
significantly associated with increased cancer-

specific mortality, although no meaningful
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relationship was found with progression-free
survival or tumor characteristics. Nonetheless,
Celik et al. provided valuable insights into the
independent impact of visceral fat distribution
on EC outcomes, advocating for the use of VAT-
based metrics over BMI in predicting patient

prognosis (29).

The clinical significance of visceral fat varies by
cancer type. For instance, increased visceral
fat is associated with better survival in gastric
cancer but poorer survival in pancreatic,
(30,31).

Nattenmdiller et al. compared all gynecologic

colorectal, and cervical cancers

malignancies (cervical, tubo-ovarian, and

endometrial cancers) using densitometric
measurements from CT scans. They found that
body composition parameters had no significant
impact on OS in univariate analyses, a finding
supported by multivariate analyses. However,
they observed that increased muscle mass
was protective against mortality (32). Similarly,
Ham et al. identified visceral fat/muscle ratio
as an independent prognostic factor for tubo-
ovarian cancers, while subcutaneous fat, total
fat, and sarcopenia were not significant (33).
They demonstrated that L3-level visceral fat
measurements are more reliable for assessing
survival in such cancers. Our study also utilized

L3-L4 level measurements as a reference point.

Sarcopenia, characterized by age-related
decreases in muscle mass and function, has
been associated with increased mortality and
poor prognosis in various cancers. In EC, the
clinical significance of sarcopenia remains
debated. However, the concept of “sarcopenic
obesity,” which combines increased fat mass
with decreased muscle mass, has gained
prominence in recent years. This condition
exacerbates cancer prognosis by combining the
independent risks of obesity and sarcopenia

(34). SMI, calculated by dividing the skeletal
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muscle area at the L3 level by the square of the
patient’s height (cm%¥m?), is a key measure of
sarcopenia. In our study, low SMI was associated
with LVSI, and patients with higher SMA were
predominantly in earlier stages, while those
with lower SMA were in advanced stages
(Stage llI-IV). Aydin et al. similarly underline the
significance of body composition, suggesting
correlations between these parameters and
The
on body composition highlights its growing

disease outcomes. shared emphasis

relevance in understanding EC prognosis,
but methodological differences, such as the
imaging levels and parameters assessed, offer

unique perspectives (35).

The presence of a radiological parameter

to assess high-risk patients at diagnosis
could be beneficial for treatment planning.
Prospective studies evaluating the response of
these measurements to treatment would be
valuable in advancing the field. Awareness of
body composition in EC patients could guide
recommendations for medical or surgical
interventions, nutrition, and exercise strategies
aimed at reducing visceral fat and preserving
muscle mass, thereby improving outcomes
(36). It is essential to investigate the clinical
implications to develop therapies targeting the
microenvironment generated by adipose tissue

(37).

Limitations of this study include its retrospective
design, single-center nature, and small sample
size. Missing data for some patients reduced the
sample size and statistical power. Prospective
studies with larger cohorts are needed to
validate these findings and explore the long-
term effects of changes in body composition on

cancer outcomes.

Our study focused only on the patient’s weight

and fat distribution at diagnosis. Understanding
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the impact of lifetime weight and fat distribution
changes on cancer development would require
more complex, long-term studies. Further
research is needed to explore how weight
fluctuations over time contribute to cancer

progression (38).

Our hypothesis aimed to demonstrate that
obesity is a more complex risk factor than BMI
alone can capture. The results suggest that
the underlying pathological mechanisms are
indeed more complex and that their clinical
implications remain incompletely understood.
Further large-scale studies are required to
elucidate the cellular mechanisms underlying
the relationship between obesity and EC, as
well as to evaluate the impact of these findings

on clinical outcomes and treatment protocols.
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Lenfadenektomi sonrasi lenfosel gelisen endometrium kanserli hastalarda operasyonda
kullanilan enerji modalitelerinin ve operasyon tekniginin karsilastiriimasi

Comparison of energy modalities used in the operation and lymphocele symptoms in endometrium cancer patients
developing lymphocele after lymphadenectomy

Irem Hatipoglu', "= Ganim Khatib', "=/ Mehmet Ali Vardar'

! Cukurova Universitesi, T1p Fakiiltesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Adana, Tiirkiye

OZET

Amag: Galismamizda laparoskopik veya laparatomik prosediir ile histerektomiyi takiben lenfadenektomi yapilan ve lenfosel
gelisimi izlenen endometrium kanserli hastalarda kullanilan enerji modalitelerinin lenfosel tzerindeki etkilerini anlamak
amaglanmigtir

Gereg ve Yontem: Bu calisma; Cukurova Universitesi Kadin Hastaliklari ve Dogum Kliniginde 2010-2022 yillari arasinda
endomerium kanseri tanisi almis, pelvik veya pelvik/paraaortik lenf nodu diseksiyonu yapilan, lenfosel gelisimi izlenen 72
hastada yapilmistir. Lenfosel olusumu Gzerinde agik ve kapali tekniklerde kullanilan enerji modalitelerinin farkliliklari kiyaslandi.
Hastalarin demografik ézellikleri, operasyonun tipi ve 6zellikleri, hastaligin evresi/histolojisi, cikarilan ve metastatik lenf nodu
sayisl, lenfoselin 6zellikleri ve olusturdugu semptomlar incelendi.

Bulgular: Calismamizda lenfoselin boyutu ile operasyon yontemi arasinda istatistiksel olarak anlamli farkhlik bulunmadi
(p=0,518). Gelisen lenfoselin semptom olusturup olusturmamasi agisindan her iki grup ve enerji modalitesi arasinda anlamli
farkhhk izlenmedi (p=0,054). Lenfoselin yol agabilecegi hidronefroz, derin ven trombozu, apse, selilit, fistil, ileus gibi
semptomlarin meydana gelisi ile operasyon tipi arasinda istatistiksel olarak anlamli farklilik gériilmedi

Sonug: Endometrium kanser cerrahisinde lenfadenektominin bir komplikasyonu olarak lenfosel gelisimini engellemek veya

azaltmak igin gelisen cerrahi teknikler ve cihazlar hususunda g¢alismalarda artis gortilmustur. Calismamizda olusan lenfoselin

boyutu operasyon tipi ve kullanilan enerji modalitesinden bagimsizdi. Yeni enerji modalitelerinin postoperatif lenfosel gelisimi

uzerindeki etkilerin daha net degerlendirilmesi igin daha genis poptlasyonlu ¢alismalara ihtiyag vardir. Calismamizda lenfoselin MAKALE G ECM |$|
semptomatik seyrettigi hasta sayisi laparoskopi grubunda laparatomi grubuna gore nispeten daha az sayida gorulda ve bu oran K

istatistiksel olarak sinirda anlamli bulundu (p=0,054). Bu oran lenfadenektomi uygulanirken bipolar veya ultrasonografik enerji GE||§ 10.12.2024
modalitesi kullanmanin lenfosele bagh gelisebilecek komplikasyon oranini azaltabilecegini diistindiirse de daha fazla hasta Kabul 27.12.2024
sayili galismalarla bu gorisiin desteklenmesine ihtiyag vardir.

Anahtar Kelimeler: Lenfadenektomi, Lenfosel, Enerji Modalitesi, Laparoskopi, Laparatomi
ABSTRACT

Aim: Our study aimed to understand the effects of energy modalities used on lymphocele in endometrial cancer patients
who underwent lymphadenectomy following hysterectomy with laparoscopic or laparotomical procedure and lymphocele
development was observed.

Material and Method: This study was conducted in 72 patients who were diagnosed with endometrial cancer, underwent pelvic
or pelvic/paraaortic lymph node dissection and lymphocele development was observed at Gukurova University Gynecology
and Obstetrics Clinic between 2010-2022. The differences in energy modalities used in open and closed techniques on
lymphocele formation were compared. Demographic characteristics of the patients, type and characteristics of the operation,
stage/histology of the disease, number of removed and metastatic lymph nodes, characteristics of the lymphocele and the
symptoms it caused were examined.

Results: In our study, no statistically significant difference was found between the size of the lymphocele and the operation
method (p=0.518). There was no significant difference between the two groups and energy modality in terms of whether
the lymphocele developed caused symptoms (p=0.054). No statistically significant difference was observed between the
occurrence of symptoms such as hydronephrosis, deep vein thrombosis, abscess, cellulitis, fistula, ileus that lymphocele may
cause and the type of operation.

Conclusion: There has been an increase in studies on surgical techniques and devices developed to prevent or reduce the
development of lymphocele as a complication of lymphadenectomy in endometrial cancer surgery. The size of the lymphocele
formed in our study was independent of the type of operation and the energy modality used. Studies with larger populations
are needed to more clearly evaluate the effects of new energy modalities on postoperative lymphocele development. In
our study, the number of patients with symptomatic lymphocele was relatively lower in the laparoscopy group than in the
laparotomy group, and this rate was found to be statistically significant (p=0.054). Although this rate suggests that using
bipolar or ultrasonographic energy modality during lymphadenectomy may reduce the rate of complications that may develop
due to lymphocele, this view needs to be supported by studies with larger patient numbers.

Keywords: Lymphadenectomy, Lymphocele, Energy Modality, Laparoscopy, Laparotomy
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GIiRIS

Kadin genital sisteminin en sk gorilen
malign timord olan endometrium kanseri
Amerika Birlesik Devletleri’nde tiim jinekolojik
kanserlerin yarisini olusturmaktadir. Dinyada
endometrium kanserinin en sik gorildiga
bolgeler Kuzey Amerika ve Glney Avrupa
olarak bildirilmistir ve bu insidans son vyillarda
hizla artmaktadir (1). Ulkemizde en sik goriilen
uterusun

jinekolojik  kanser korpusundan

gelisen kanser olmakla birlikte tani esnasindaki
(2).

Endometrium kanserinde kabul goren yaklasim

ortalama vyas 58 olarak goralmistir

histerektomi, bilateral salpingoferektomi (BSO)
yapilmasi ve uygun cerrahi evrelemedir. Tim
hastalarda pelvik ve paraaortik lenfadenektomi
yapilmasi 6nerilmemektedir (3). Cerrahi tedavi
ve evrelemenin diger bir yontemi laparoskopik
yontemle histerektomi ve lenfadenektomiyi

birlestirmektir. Bu yaklasim genel olarak evre 1

olan hastalarda daha uygundur (4). Endometrial

kanser hastalarinda retroperitoneal
evrelemenin rolli hala tartisilmaktadir. 1988’de
FIGO, endometrial kanser hastalarinda evreleme
amaciyla lenfadenektominin uygulanmasini
desteklemistir (5). Son on vyilda, sentinel nod
bir

alternatif olarak ortaya ¢cikmistir (6). Ancak, hala

haritalamasi lenfadenektomiye uygun
A seviyesinde kanit mevcut degildir ve sentinel
lenf nodu biyopsisi tekniginin cesitli 6zellikleri
klinisyenler arasinda tartisma konusu olmustur.
Evrensel olarak kabul géormis bir metodoloji

hala mevcut degildir (7).

Lenfadenektomi uygulanirken bipolar,

monopolar veya ultrasonografik cihazlar

kullanilabilir. Bu cihazlarin doku Gzerine etkileri

birbirinden farklilik gosterebilmektedir.

Tablo 1. Monopolar Elektrocerrahi, Bipolar Elektrocerrahi ve Ultrasonik Cihazlarin Doku Etkilerinin

Karsilagtirilmasi (8)

Enerji Turid Doku Fulgurasyon Kuruma Pihtilagma ve Doku
Transeksiyonu Koaptasyon Buharlagmasi

Monopolar Var Var Var <2 mm Var

Bipolar Var Yok Var <7 mm Yok

Ultrasonik Var Yok Var <5mm Yok

Lenfadenektomi esnasinda kanama, post duvardir. Lenfoseller siklikla asemptomatiktir.

operatif donemde lenfosel olusumu ve sinir
Obezite,

daha once radyoterapi almis olmak, daha 6nce

yaralanmalari meydana gelebilir.
batin ve pelvis cerrahisi gecirmis olmak gibi
faktorler yapilacak lenf nodu diseksiyonunun
artirmaktadir.
kiint
yapl
zedelenmesi gibi komplikasyonlari azaltirken

komplikasyonlarini

Lenfadenektomi esnasinda vyapilan

diseksiyonlar kanama ve sinirsel

lenfosel olusumunu arttinr (9). Lenfoselin

abdomende en sik gorildugl bolge sol pelvik

Tiirk Jinekolojik Onkolojik Dergisi

Fakat ilerleyen dénemlerde pelvise basi yaparak
agriya neden olabilirler. Uretere basi yaparak
hidronefroza sebep olabilirler. Ayrica lenfodem,
gastrointestinal obstiirksiyon ve derin ven
trombozu gibi patolojilere yol acabilirler. Sepsis,
siloz asit, lenfatik fistil, pulmoner emboli gibi
hayati tehdit eden ciddi komplikasyonlara da

neden olabilmektedir (10).

Literatlrde simdiye kadar minimav invaziv
teknikler ile acik tekniklerin lenfadenektomi

komplikasyonlari Uzerine etkisi (izerinde ¢ok
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durulmamigstir.

donemde
tehdit

neden

CGalismamizda postoperatif

asemptomatik  olmaktan, hayati
ciddi

lenfosel

edebilecek komplikasyonlara

olabilecek gelisimi Uzerinde,
lenfadenektomi metodunun ve kullanilan enerji

modalitesinin etkisini arastirmak amaglanmistir.
GEREG VE YONTEM

Bu calisma, Cukurova Universitesi Tip Fakdiltesi
Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu'nun 07.04.2023 tarihli
toplantisinda 24

132 numarali

sira  numarasl ile onay
alindiktan sonra Cukurova Universitesi Tip
Fakiltesi Kadin Hastaliklari ve Dogum Klinigi

Jinekoloji ve Onkoloji Bilim Dalinda yapildi.

Calismaya Cukurova Universitesi  Balcali
Hastanesi jinekolojik onkoloji kliniginde 2010-
2022 yillariarasinda endometrium kanseri tanisi
almis, endometrium kanseri nedeniyle opere
edilmis ve lenfadenektomi yapilmis, lenfosel
gelismis ve takipleri merkezimizde devam
etmis 72 olgu dahil edildi. Hastalarin medikal
kayitlari ve patoloji raporlari retrospektif olarak
incelendi. Hastalarin analizinde yas araligl,
vicut kitle indeksi (VKI), menopoz durumu,
parite durumu, suresi,

ameliyat ameliyat

sonrasi hastanin aldig tedavi, operasyonun
yapildigi teknik, lenfadenektomi prosedird,
intraoperatif ve post operatif komplikasyon
varligi, hastaligin evresi ve histolojisi, ¢ikarilan
lenf nodu ve metastatik lenf nodu sayisi
incelendi. Calismaya dahil edilen 72 hastanin
timine cerrahi tedavide laparoskopi veya
laparotomi proseduriyle total histerektomi +
bilateral salpingooforektomi + pelvik ve/veya

paraaortik lenfadenektomi uygulandi.

Endometrium kanseri evrelemesi FIGO 2009

cerrahi evreleme sistemine goére yapild.

Hastalarin ameliyat materyalleri merkezimiz

Tiirk Jinekolojik Onkolojik Dergisi

patologlari tarafindan incelenip raporlanarak
hastalardaki grade, timor boyutu, myometriyal
invazyon derinligi, lenf nodu metastazi (pelvik,
paraaortik), servikal tutulum, omental tutulum,
lenfovaskiler invazyon varhg gibi ozellikleri

degerlendirildi.

Acik prosediirde monopolar enerji modalitesi

kullanilirken, kapali prosediirde bipolar ve

ultrasonografik enerji modalitesi kullanildi.

Operasyon sonrasl rutin onkolojik takiplerine
merkezimizde devam eden hastalarin kayitlari
geriye donuk incelenerek bu hastalarin takip
slrecinde gelistirdigi semptomlar incelendi ve

veriler istatistiksel olarak analiz edildi.
istatistiksel Analizler

Kategorik 6l¢iimler sayi ve ylzde olarak, sayisal
Olglimlerse ortalamaz standart sapma, medyan,
ceyreklikler (Q1-Q3) ve minimum — maksimum
deger olarak Ozetlendi. Kategorik olglimlerin
gruplar arasinda karsilastiriimasinda Ki Kare
test istatistigi kullanildi. Gozlenen hiicredeki
kisi sayisi yetersiz olan durumlarda Exact test
kullanildi. Sayisal olgiimlerin normal dagihm
varsayimini saglayip saglamadigi Kolmogorov
Smirnov testi ile test edildi. Gruplar arasinda
sayisal Olglimlerin karsilastiriimasinda
varsayimlarin saglanmasi durumunda Bagimsiz
gruplarda T testi, varsayimlarin saglanmamasi
durumunda ise Mann Whitney U testi kullanildi.
Verilerin istatistiksel IBM SPSS
20.0 (Armonk, NY: IBM Corp.) paket programi

kullanildi. Tim testlerde p<0.05 olan durumlar

analizinde

istatistiksel olarak anlamli kabul edildi.
BULGULAR

Calisma grubumuzun yas ortalamasi 60,919,2
(32-84) idi. Vicut kitle indeksleri ortalamasi ise
34,1+4,2 (25,0-48,0) kg/m2 idi. Hastalarimiz
ortalama 50,7 ay takip edilmisti. Her iki
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operasyon prosediiriinde de hastalarimizyasve evresi bakimindan da her iki grupta dengeli
vicut kitle indeksi bakimindan dengeli dagilim dagilim gostermisti (Tablo 3). Her iki grupta da
gostermistir (Tablo 2). Ayni zamanda calisma ortalama c¢ikarilan lenf nodu sayisi ve metastatik
populasyonu obezite siniflamasi, menapoz lenf nodu sayisi istatistiksel olarak benzerdi

ve parite durumlari, kanserin histolojik tipi ve (Tablo 4).

Tablo 2. Operasyon Prosediirlerine Gére Hastalarin Genel Ozelliklerinin Kiyaslanmasi

Laparatomi Laparoskopi
OrtalamatSS Min-Max OrtalamatSS Min-Max P
Yas 60,7+9,6 32,0-76,0 61,38,5 46,0-84,0 0,759
VKi
34,144 25,0-48,0 34,1+4,0 28,0-43,0 0,979

VKi: Viicut kitle indeksi

Tablo 3. Operasyon prosediirlerine gore hastalarin obezite, menapoz, parite durumlarinin ve
hastaligin histolojik tipi/evresinin kiyaslanmasi

n Laparatomi Laparoskopi
% n % P
Normal veya Asiri Kilolu 4,0 9,0 2,0 7,2 0,970
Obezite Obezite Sinif | 22,0 50,0 15,0 53,5
Siniflamasi Obezite Sinif I 12,0 27,3 8,0 28,5
Obezite Sinif 1l 6,0 13,7 3,0 10,8
Menapoz Premenapozal 7,0 15,9 4,0 14,3 0,852
Durumu Postmenapozal 37,0 84,1 24,0 85,7
parite <1 Dogum 9,0 20,4 7,0 25,0 0,651
>1 Dogum 35,0 79,6 21,0 75,0
Endometrioid Adenokarsinom 23,0 52,3 18,0 64,2 0,792
Seroz 8,0 18,1 4,0 14,2
Histolojik Tip  Berrak Hiicreli 0,0 0,0 0,0 0,0
MMMT 7,0 15,9 3,0 10,8
Mixt 6,0 13,7 3,0 10,8
Evre 1 22,0 50,0 12,0 42,8 0,900
Evre Evre 2 5,0 11,4 4,0 14,3
Evre 3 13,0 29,6 10,0 35,7
Evre 4 4,0 9,0 2,0 7,2

Tablo 4. Lenf nodu ve metastatik lenf nodu sayisinin laparatomi ve laparoskopi prosediirlerinde

karsilastiriimasi

Laparatomi Laparoskopi

Median (Q1-Q3) Median(Q1-Q3) P
Lenf Nodu Sayisi 39,0 (28,0-51,0) 40,0 (27,0-53,7) 0,720
Metastatik Lenf Nodu Sayisi 0,0(0,0-1,0) 0,0(0,0-2,0) 0,379
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Laparatomi grubundaki hastalarin 7 (%15,9)
‘sine pelvik, 37 (%84,1) ‘sine pelvik ve paraaortik
lenf nodu diseksiyonu yapilmisti. Laparoskopi
grubundaise 6 (%21,5) hastaya pelvik lenf nodu
diseksiyonu yapilirken, 22 (78,5) hastaya pevik

ve paraaortik lenf nodu diseksiyonu yapilmist.
Her iki lenf nodu diseksiyonu prosediiriinde
de cerrahiyi acik yontemle yapmak ile kapal
yontemle yapmak arasinda istatistiksel olarak
anlamli farkhlik bulunmadi (p= 0,550).

Tablo 5. LND Prosediirii, komplikasyonlar ve adjuvan tedavi agisindan laparatomi ve laparoskopi

gruplarinin karsilastiriimasi

n Laparatomi Laparoskopi P
% n %

PLND 7,0 159 6,0 21,5 0,550
LND

PPALND 370 84,1 22,0 78,5

<100 9,0 20,4 2,0 7,1 0,088
Operasyon Silresi (dk) 100-200 290 659 170 60,7

>200 6,0 13,7 9,0 32,2

Yok 42,0 954 27,0 96,4 0,840
intraoperatif Komplikasyon

Var 2,0 4,6 1,0 3,6

Yok 36,0 81,8 25,0 89,2 0,391
Postoperatif Komplikasyon

Var 8,0 18,2 3,0 10,8

Yok 10,0 22,7 7,0 25,0 0,825
Adjuvan Tedavi

Var 340 77,3 21,0 75,0

Yok 27,0 61,3 11,0 39,3 0,111

Brakiterapi 6,0 13,6 10,0 35,7
Radyoterapi

Eksternal RT 10,0 22,7 7,0 25,0

Brakiterapi+ Eksternal RT 1,0 2,4 0,0 0,0

Yok 17,0 38,6 15,0 53,5 0,214
Kemoterapi

Var 27,0 61,4 13,0 46,5

Gelisen lenfoselin boyutu ile operasyon yontemi
arasindaki farklihk incelendiginde, laparatomi
grubunda 5 cm altinda lenfosel gelisen 2 (%4,5),
5 cm lzerinde lenfosel gelisen 42 (%95,5)
hasta yer aliyordu. Laparoskopi grubundaki
tim hastalarda olusan lenfosel boyutu 5 cm’
in Gzerindeydi. Gelisen lenfosel boyutu ile
istatistiksel
olarak anlamli farklilik bulunmadi (p=0,518).

operasyon prosedirli arasinda

Monopolar  kullanilan  grupta  lenfoseli
semptomatik olan 21 (%47,7) hasta varken,
bipolar veya ultrasonografik enerji modalitesi

kullanilan grupta 7 (%25,0) hasta vardi. Gelisen

Tiirk Jinekolojik Onkolojik Dergisi

lenfoselin semptom olusturup olusturmamasi
acisindan her iki grup ve enerji modalitesi
arasinda anlamli farklilik izlenmedi (p= 0,054).
Acik yontem ile opere edilen grupta 7 (%15,9)
hastanin lenfoseli bilateral olusmugken, kapall
yontem uygulanan grupta 3 (%10,7) hastanin
lenfoseli bilateraldi. Lenfosel tarafiile operasyon
tipi arasinda istatistiksel olarak anlamli iligki
bulunmadi (p=0,730) (Tablo 6).

Lenfosel gelisen hastalardan olusan calisma

grubumuzda lenfoselin  yol acabilecegi
hidronefroz, derin ven trombozu, apse, seliilit,

fistlil, ileus gibi semptomlar incelendi. Tim bu
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semptomlarin meydana gelisi ile operasyon
tipi arasinda istatistiksel olarak anlamh farklilik

gorilmedi (Tablo 7).

Sonug olarak ¢alismamizda lenfosel gelisimi ile

operasyon prosedirl arasinda anlamli farklilik

bulunmadi (p=0,550). Ayrica gelisen lenfoselin
boyutu, tarafi ve olusturabilecegi semptomlar
acisindan da acik ve kapali prosedir arasinda

anlamli farkhhk gorilmedi.

Tablo 6. Lenfosel 6zellikleri agisindan laparatomi ve laparoskopi gruplarinin karsilastirilmasi

n Laparatomi Laparoskopi
% n % p
<5 2,0 4,5 0,0 0,0
Lenfosel Boyutu (cm) 0,518
>5 42,0 95,5 28,0 100,0
Asemptomatik 23,0 52,3 21,0 75,0
Semptom Durumu - 0,054
Semptomatik 21,0 47,7 7,0 25,0
Unilateral 37,0 84,1 25,0 89,3
Lenfosel Tarafi - 0,730
Bilateral 7,0 15,9 3,0 10,7

Tablo 7. Lenfoselin gelistirdigi semptomlar acisindan laparatomi ve laparoskopi gruplarinin

karsilastiriimasi

Laparatomi Laparoskopi p
n % n %

Hidronefroz Yok 36,0 81,8 26,0 92,8 0,261
Unilateral 4,0 9,1 2,0 7,2
bilateral 4,0 9,1 0,0 0,0

DVT Yok 38,0 86,3 24,0 85,7 0,836
Unilateral 5,0 11,3 4,0 14,2
Bilateral 1,0 2,4 0,0 0,0

Lenfédem Yok 31,0 70,4 24,0 85,7 0,165
Var 13,0 29,6 4,0 14,3

Apse Yok 40,0 90,9 26,0 92,8 0,771
Var 4,0 9,1 2,0 7,2

ileus Yok 37,0 84,0 27,0 96,4 0,139
Var 7,0 16,0 1,0 3,6

Seliilit Yok 36,0 81,8 26,0 92,8 0,297
Var 8,0 18,2 2,0 7,2

Fistil Yok 43,0 97,7 27,0 96,4 0,744
Var 1,0 2,3 1,0 3,6

TARTISMA bir spektrumda semptomatik seyredebilecek

. L bir durumdur. Her giin gelisen cerrahi teknikler
Endometrium kanser cerrahisinde

lenfadenektominin bir komplikasyonu olarak

lenfosel gelisimi, hastalarda asemptomatik
seyirden, agri, lenfédem, selilit, derin ven
trombozu ve girisimsel islem gerektirebilecek
fistal ciddi

komplikasyonlara da yol acabilecek kadar genis

hidronefroz, apse, ileus, gibi

Tiirk Jinekolojik Onkolojik Dergisi

ve cihazlar ile lenfosel gelisimini engelleyecek

cerrahi prosedir uygulanmasi hususunda

¢alismalarda son yillarda artis gértlmustar. (11)

Lenfosellerin yaygin olarak sinirli klinik 6neme
sahip oldugu disinilse de, ¢cogunlukla bitisik
yapilar veya organlar lizerindeki baskilarindan,
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biyuklikleri ve olusum vyerleriyle ilgili olarak

belirgin klinik semptomlara neden olabilirler.

Literatlirde lenfosel gelisimi ile cerrahi yaklasim
arasindaki iliski tartismalidir. Bazi g¢alismalar
lenfosel gelisiminin cerrahi yaklasimla anlaml

bir sekilde iliskili olmadigini bildirmistir.

Narin ve arkadaslarinin yaptigi bir calismada

Ligasure enerji modalitesi kullaniinin

operasyon sonrasl lenfoseli azaltabilecegi
tespit edilmistir (12). Gallotta ve arkadaslarinin
pelvik lenfadenektomi yaptiklari bir calismada
hasta popllasyonunun bir grubuna hemostaz
igin

ligaklip uygulanmis, diger grupta ise

lenfadenektomi esnasinda sadece bipolar
lenfatik

Ligaclip’in

disektor kullanilmistir. Bu ¢alisma,

damarlari  klemplemek igin bir
sistematik kullaniminin, bipolar konvansiyonel
elektrokoagtilasyon kullanimina kiyasla
istatistiksel olarak anlamli bir farkla lenfosel
olusumunu o6nleyebilecegini gdstermistir (13).
Ayrica, Ghezzi ve arkadaslari laparotomi ve
laparoskopik cerrahi uygulanan sirasiyla 19
(%15.4) ve 2 (%1.4) hastada lenfosel tanisi
kondugunu bildirmistir. Mevcut ¢alismada,
laparotominin laparoskopiye kiyasla lenfosel
onemli

olusumunu Olclide

gbstermistir (p<0,0001) (14).

artirdigini

Calismamiz lenfosel gelisimi ile cerrahi
yaklasimin iliskili olmadigini desteklemekle
beraber daha genis hasta popllasyonlu

calismalara ihtiyag vardir.

Kakubari ve arkadaslarinin 196 endometrium
kanserli hasta lGzerinde yaptiklari bir calismada
lenfosel gelisimi acgisindan laparoskopi ve
laparatomi gruplari karsilastiriimistir. 6 yillik
bir goézlem sonucunda

laparatomi vyapilan

hastalarda ortalama lenfosel boyutunun
daha fazla oldugu ayrica bu grupta lenfoselin
semptomlarinin daha sik gérialdigu izlenmistir.

(4,8 cm’ye karsi 2,8 cm, medyan) (p = 0,04). (15)

Tiirk Jinekolojik Onkolojik Dergisi

Solberg ve arkadaslarinin prostat kanserli

hastalarda vyapilan lenf nodu diseksiyon
prosedirlerini karsilastirdiklari bir calismada
actk  yontemle opere edilen hastalarda
lenfosel boyutunun daha fazla oldugu goruldi.
(16) Literattrdeki bu bulgular 1siginda acik
prosedirlerde kullanilan monopolar koterin
doku
kapasitesinin daha fazla lenf kanali kapatip
daha

sebebiyet vermis olabilecegi

Uzerine etkisi ve damar kapatma

blylik boyutta lenfosel olusumuna
dusiintlebilir.
Bizim calismamizda  olusan lenfoselin
boyutu operasyon tipi ve kullanilan eneriji
modalitesinden  bagimsizdi.  Yeni  enerji
modalitelerinin postoperatif lenfosel gelisimi
Uzerindeki etkilerin daha net degerlendirilmesi
icin daha genis poplilasyonlu calismalara ihtiyag

vardir.

Calismamizda lenfoselin semptomatik seyrettigi
hasta sayisi laparoskopi grubunda laparatomi
grubuna gore nispeten daha az sayida gorildi
ve bu oran istatistiksel olarak sinirda anlamh
bulundu (p=0,054). Bu oran lenfadenektomi
uygulanirken bipolar veya ultrasonografik
enerji modalitesi kullanmanin lenfosele bagh
gelisebilecek postoperatif komplikasyon oranini
azaltabilecegini diisiindiirse de daha fazla hasta
sayili calismalarla bu gorisin desteklenmesine

ihtiyac vardir.

Pearson ve arkadaslarinin yaptigi bir calismada,
lenfoselin olusturdugu basiya bagh dokuda
lenfédem, selilit, derin ven trombozu , agri
gibi semptomlarin gelistigi goralustar. (17)
Fakat literatiir incelendiginde bu semptomlarin
gelisimiileoperasyonprosedirlerinikarsilastiran
bir galisma bulunamadi. Calismamizda lenfoseli
olan hastalarda gorilen bu semptomlarla
bir iligki
bulunmadi. Ayrica bu semptomlarin lenfosel

operasyon tipi arasinda anlamli

sonucunda mi gelistigi yoksa lenfadenektominin

komplikasyonu olarak mi ortaya ¢iktiginin
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anlasilmasi icin daha genis hasta sayisi iceren

calismalara ihtiyac vardir.

Sonug olarak, Lenfosel, endometrium kanseri

evreleme cerrahisinde lenfadenektominin

onemli bir komplikasyonudur. Asemptomatik
olarak tespit edilebilirken, mortal olabilecek
ciddi komplikasyonlara da yol agabilmektedir
lenfoseli olan hasta

Semptomatik grubu

genisletilerek yapilabilecek yeni c¢alismalar,
lenfosel ve buna bagli sikayetleri azaltmaya
yonelik  secilecek

operasyon  yontemini

planlamada fayda saglayabilir.
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OZET

Kanserler hicrelerin gogalma, gelisme ve 6limi arasindaki denge bozukluguna bagli ortaya ¢ikarlar. Normal bir
hiicrenin genetiginin bozulmasi ile kontrolsiiz bir sekilde bolinen kanser hiicresine donlisme sireci karsinogenez
olarak adlandirilir. Salt karsinogenezde degil, metastaz olusumu ve tedavi duyarliiginda da gesitli molekiler
mekanizmalarin rol oynadigi anlagilmistir. Malign timorlerin ¢ogunda hicre siklusunda 6nemli islevleri olan
protoonkogenler, tiimor supresér genleri veya DNA tamir genlerinde gesitli mutasyonlar saptanmistir. Cogu kanser
hticresi genetik olarak kararsiz oldugundan invazyon ve metastaz gibi agresif davranislara yol agan mutasyonlar da
karsinogenez siiresince birikmektedir. S6z konusu molekuler degisikliklerin varligi timérler icin hedefe yonelik veya
kisisellestirilmis tedavi denilen farkli tedavi secenekleri gelistiriimesine olanak vermektedir. Ayrica timérlerde, timor
mutasyon yiku, mikrosatellit kararsizligl ve homolog rekombinasyon eksikliginin degerlendirilmesiyle de ayirici tani
ve tedaviye katki saglayacak segenekler yaratilabilmektedir. Onkolojinin diger alanlariyla karsilastirildiginda jinekolojik
onkoloji, genetige dayali kisisellestirilmis tibbi tedavilerin en zayif kaldigi alanlardan biridir. Bu derlemede glinimiize
dek saptanan jinekolojik kanserlerin gelismesinde etkili molekiiler mekanizmalar, tedavide kullanilan ilaglarin etkinligi
ve tedavide kullanilabilecek yeni hedefe yonelik tedavi segenekleri irdelenmistir.

Anahtar Kelimeler: Jinekolojik kanserler, Karsinogenez, Molekiler mekanizmalar, Hedefe yonelik tedaviler. .
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ABSTRACT Gelis 04.05.2024

Cancers occur due to an imbalance between cell proliferation, development, and death. Carcinogenesis is the process  Kabul 28.08.2024
of turning a normal cell into a cancer cell that divides uncontrollably by genetic deterioration. It has been understood
that various molecular mechanisms play a role not only in carcinogenesis but also in metastasis formation and
treatment sensitivity. Various mutations have been detected in proto-oncogenes, tumor suppressor genes, or DNA
repair genes, which have important functions in the cell cycle in most malignant tumors. Since most cancer cells are
genetically unstable, mutations that lead to aggressive behavior such as invasion and metastasis accumulate during
carcinogenesis. The presence of these molecular changes allows the development of different treatment options
for tumors, called targeted or tailored therapy. In addition, options that will contribute to differential diagnosis
and treatment can be created by evaluating tumor mutation burden, microsatellite instability, and homologous
recombination deficiency in tumors. Compared to other areas of oncology, gynecological oncology is one of the
areas where genetics-based personalized medical treatments are weakest. In this review, the molecular mechanisms
effective in the development of gynecological cancers detected to date, the effectiveness of drugs used in treatment,
and new targeted treatment options that can be used in treatment are examined.
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GIiRIiS

Kanserler hicrelerin ¢ogalma, gelisme ve
Olimu arasindaki denge bozukluguna bagh
ortaya cikarlar. Karsinogenez veya onkogenez
olarak adlandirilan normal bir hicrenin
genetiginin bozulmasi ile kontrolstiz bir sekilde
bolinen kanser hiicresine donlisme sirecinde
cesitli molekiiler mekanizmalarin rol oynadigl
anlasiimistir. Salt karsinogenezde degil, metastaz
olusumu ve tedavi duyarhliginda da molekiiler
degisiklikler ¢ok 6nemlidir. Genetik diizeyde
¢ogu kanser hiicresi kararsiz oldugundan
bu durum invazyon ve metastaz gibi agresif
davranislara yol agan mutasyonlarin birikmesine
neden olur. Hicre

blylmesini uyaran

onkogenlerdeki  degisiklikler  karsinogenezi
tesvik eder. Ornegin KRAS en sik mutasyon
goriilen onkogenler arasindadir. Ek olarak BRAF,
mitojenle aktiflesen protein kinaz (MAPK)
yolunu aktive etmek i¢in Ras proteinleriyle
etkilesime giren serin/ treonin spesifik bir
protein kinazdir. BRAF V600E mutasyonu birgok
timorde tanimlanmistir.  Genetik fonksiyon
kaybina neden olan timor baskilayici genlerdeki
ilerlemesinin

mutasyonlar, hiicre dongusu

diizenlenmesini  bozar. Ornegin “genomun
gardiyan1” olarak bilinen timor supresor p53
genindeki varyasyonlarin malign tUmorlerin
¢ogunda saptandigl bilinmektedir. Molekiler
degisikliklerin varligi timorler icin farkh tedavi
secenekleri gelistiriimesine olanak vermektedir.
Ayrica timorlerde, timor
(TMB),

homolog

mutasyon yuki
(MSI)  ve
rekombinasyon eksikliginin (HRD)

mikrosatellit kararsizligi
degerlendirilmesiyle de ayirici tani ve tedaviye
katki saglayacak segenekler yaratilabilmektedir
(1-3).

Onkolojinin diger alanlariyla karsilastirildiginda

jinekolojik onkoloji, genetige dayali
kisisellestirilmis tibbi tedavilerin en zayif kaldigi

alanlardan biridir. Bu derlemede gliniimize dek

Tiirk Jinekolojik Onkolojik Dergisi

saptanan jinekolojik kanserlerin gelismesinde
etkili

kullanilan

molekiler mekanizmalar, tedavide

ilaclarin  etkinligi ve tedavide

kullanilabilecek yeni hedefe yonelik tedavi

secenekleri irdelenmistir.
HUCRE DONGUSUNUN AKTORLERI

hicrede bir takim DNA bozukluklar

olusabilir, hiicre yaslanir ve sonug olarak tamir

Her

edilemeyen, bozulmus ve yasli hiicreler bertaraf
edilir. Aslinda onkogenez olarak tanimlanan
kanser gelisim slrecinde en 6nemli problem
GClnku

cevresel etkenler veya karsinojenik maddelerin

hicre dongusiindeki  bozulmadir.
etkisiyle degismis, sapkin hicrelerin hiicre
dongistne katilp, kitle olusturacak sekilde
logaritmik sekilde sayilarinin artmasi normal
siklusta gerceklesmeyecek bir durumdur.
Saglikli bir hiicrede siklusu kontrol eden birgok
inhibitér ve aktivatér unsurlar vardir. Mitoz
siklusunu kontrol eden temel genler, siklin ve
sikline bagimh (depended) kinazlardir (CDK).
CDK’lar (CDK 1, 2, 4, 6) siklusun her doneminde
sentezlenir ama inaktif formdadirlar. Siklinler
(A, B, D, E) ise siklusun yalnizca 6zel fazlarinda
sentezlenir ve CDK’lara baglanarak onlari
aktive ederler. Mitotik fazin tamamlanmasi
icin CDK’larin siklin aracili fosforilasyon ile
aktive edilmesi gerekir. Siklusun devamini
saglayan bu fosforilasyonu inhibe eden iki ayri
kontrol sistemi bulunur. INK4 veya ARF ailesi
CDK inhibitorleri p15, p16, p18 ve p19 siklinD/
CDK4 aktivitesini inhibe eder. KiP ailesi lyesi
CDK inhibitori p21, p27 ve p57 ise, S fazindan
itibaren tim fazlari regiile eden diger siklin- CDK
komponentlerini etkiler. Hlcre doéngisinin

dizeni icin ¢ok Onemli mitoz baskilayici
Ozellikteki iki anahtar protein, retinoblastom
(Rb) ve p53’diir. Tumor baskilayict p53, ayrica
hiicre donglsiinde apoptozu baslatmak veya
engellemek Uzere kontrol noktasi gibi is gorar.

Saglikli hiicrede 20 dakikalik yarilanma émriine
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sahiptir ve E3 ubikuitin-protein ligaz olarak da
bilinen Mouse Double Minute 2 homologu
(MDM2) ile yikilir. DNA hasariyla veya p14’in
MDM aktivitesini azaltmasina bagh p53 artarsa
KiP ailesinden CDK inhibitérii p21’i kodlayan
genin transkripsiyonu baglar ve hiicre dénglisu
ilerleyisi durur. Rb da timor baskilayici gendir.
Normalde E2F tarafindan kontrol edilen S faz
genlerinin transkripsiyonunu baskilamak tizere,
E2F’ye baghdir. Rb’nin G1’in sonunda siklin
D- CDK 4 kompleksi tarafindan fosforillenmesi
E2F’den ayrilmasina neden olur. E2F’den ayrilan
hiperfosforile Rb, hiicre dongusinin ilerlemesi
icin gerekli genlerin ekspresyonunu uyarir.
Hlcrenin  G1 kisitlama noktasini  asmasini
saglar. Basta p16 olmak tizere INK4/ ARF ailesi
siklin/CDK4’e inhibitor
etkisini destekler. Ayrica p21, dogrudan DNA

baglanarak RB’nin

polimerazi etkileyerek DNA sentezini durdurur.
Ek olarak p53 apoptozu veya yanlis eslesme
tamir/ Mismatch Repair (YET/ MMR) genlerini
indikler. Yaygin insan kanserlerinin ¢ogunda

p53 geninin rol oynadigi bilinmektedir (1-4).
DNA TAMIR MEKANIZMALARI

Hiicresel metabolizmanin yan Urini olarak
Uretilen intrensek zararllar, radyasyon, hava
kirliligi, cesitli kimyasallar gibi cevresel toksinler
veya DNA replikasyonu sirasinda gerceklesen
hatalar sonucunda genomun stabilitesi zarar
gorir. insan DNA’sinda her giin binlerce hasar
ortaya cikmaktadir. Bu hasarlar DNA bitinliga
icin bliylk tehdit olustururlar. DNA'daki hasarlar;
delesyon, insersiyon veya alkillenmeyle
olusan tek baz degisimleri, tek zincir kiriklari,
¢ift zincir kiriklari veya capraz baglanmalar
seklinde olabilir. Hasarin yogunluguna ve
tipine bagl olarak; hiicresel dizeyde siklusun
durdurulmasi, gen ekspresyonunun degismesi,
DNA tamirinin uyariimasi,

apoptoz veya

hicre 6limu benzeri slreclerin sonucu olarak

Tiirk Jinekolojik Onkolojik Dergisi

insanda neoplazi gelisimi gozlenebilir. DNA
hasari olusan hicreler, genomik butinlGgu
korumak amaciyla i¢i ice geg¢mis, karmasik,
bir dizi DNA

calistirirlar.  Yeni

onarim mekanizmalarini

sentezlenen DNA ipligine
(dNTP’ler)

ekleyen DNA polimeraz enzimi de kismen yanlis

deoksiribonukleozid  trifosfatlari
ekledigi bazi fark edip diizeltme (proofreading)
yetenegine sahiptir. Cesitli metilleyici ajanlar
nikleik asitlerin nitrojen ve oksijen igeren
nikleofilik bolgeleriyle reaksiyona girer ve
gen ekspresyonunu engellerler. Bu nikleofilik
bolgelerden guaninin 06 pozisyonu biyolojik
olarak olduk¢a ©6nemlidir ve bu bdlgedeki
metilasyon en mutajenik degisikliklerdendir.
Guanin bazinin 06 pozisyonundaki bu degisiklik
(O6-methylguanine-06-meG-), transkripsiyon
sirasinda RNA polimeraz II’'nin uzatma gorevini
kismen bloke eder. Eger tamir edilemezse,
hiicrenin ilk replikasyonu sonunda 0O6-MeG
karsisina tamamlayici baz olarak sitozin
yerine timin gecer. Bu mutajen eklenti, O6-
metilguaninDNA-metiltransferaz (MGMT) isimli
bir enzim tarafindan kendi Uzerindeki sistein
amino asidine transfer edilerek yok edilir ve
metilasyon kaldirilir. insanda islev goéren tek
direkt onarim mekanizmasi MGMT vyoludur.
Eger yeni vyapilan DNA zincirindeki hatali
bolge direkt onarim mekanizmasi olan MGMT
yoluyla bertaraf edilememis veya DNA'da
hasar olusmussa,

baslica 5 temel onarim

mekanizmasindan biri devreye girer (3,4).

Dolayh (indirekt) DNA tamir mekanizmalari
olarak da bilinen sistemlerin ilki, baz eksizyon
tamiryolu(BaseExcisionRepair-BER),oksidasyon
ve alkillenmeyle var olan niikleotidleri etkileyen
ya da purin- pirimidin kayiplariyla olusan tek
baz lezyonlarinin tamirini yapan sistemdir. BER
mekanizmasinin olmamasi yasamla bagdasmaz.

DNA vyanlis eslesme onariminin (Mismatch
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repair-MMR) primer fonksiyonu, baz- baz
yanlis eslesmeleri ile DNA replikasyonu ve
rekombinasyonu sirasinda olusan insersiyon-
delesyon hatalarinin uzaklastiriimasidir. insanda
MMR icin en az 6 farkh protein gerekir. MSH
proteinleri, hasarli zincirin duplikasyonunu
onlemek ve tek zincir kiriklarini tamir etmek
amaciyla  replikasyon  sirasinda  genom
dizisindeki hatalari tanir. Yanhs eslesmenin
taninmasi i¢in, MSH2 proteininin MSH6 veya
MSH3 ile bir heterodimer olusturmasi gerekir.
MMR sistemi ATP bagimh olarak gerceklesir.
MLH1 ve PMS2 de sistemin diger tyelerindendir.
MMR defektinde ozellikle mikrosatellitlerin
yogun oldugu genom bdlgelerinde kararsizlik
yani mikrosatellit instabilite (MSi) gelismektedir.
Bu kararsizlik glnimuizde Lynch sendromu
olarak bilinen ailesel nonpolipozis kolon kanseri

sendromunun gelismesine yol acgar (3).

(Nucleotid
DNA'da
torsiyona yol acan hatalan dizelten global
(Global NER) ve
kenetlenmis (Trancription- coupled NER) NER

Nikleotid kesip ¢ikarma tamir
Excision Repair-NER) mekanizmasi;
genome transkipsiyona
yolaklariolaraktanimlanmisfarkliyolaklariigerir.
NER, DNA hasarinin taninmasi, hasari iceren
oligonulikleotit fragmaninin kesilmesi, olusan
boslugun DNA polimerazlarca doldurulmasi ve
ligasyon adimlarindan meydana gelir. Sadece
hasarin taninmasi adimi bu iki yolakta farklidir.

GG-NER
kseroderma pigmentosum proteinleri DNA'da

sisteminde; okaryot hicrelerde
olusan hasar sonucu baz eslesmemesine bagh
balonlagsmayi ve DNA torsiyonunu tanir. TC-
NER sisteminde ise Cockayne sendromu grup
proteinleri hasarin taninmasinda rol oynar.
Cockayne sendromu nadir rastlanan, cok erken
yasta hastayl 6lime gotiren agir bir genetik
hastaliktir. Hastaligin temel bulgular; giines
Isigina hassasiyet, blylime-gelisme geriligi,

yapisal anomaliler, néromotor retardasyon

Tiirk Jinekolojik Onkolojik Dergisi

ve davranissal bozukluklardir. Ubikuitin ligaz
kompleksi her iki yolakta da yardimcidir ve
ubikutin/ proteozom protein degradasyon

yoluyla iligkilidir (3).

DNA hasarlari iginde en ciddi olanlar gift

zincir  kiriklari  olup, genetik bUtlnlGgin
kaybiyla sonuglanir. Cift zincir kiriklari; iyonize
radyasyon ve genotoksik bilesenler gibi ekzojen
hicresel

reaktif

oksijen tirlerinin etkisiyle replikasyon, mayotik

kaynaklarla induklenebildigi gibi

metabolizmanin yan Urlnleri olan
rekombinasyon ve DNA onarimi sirasinda
replikasyon catalinin ¢okmesi sonucu meydana
gelebilirler. Bazi galismalarda Homolog Olmayan
Ug Birlestirme (Nonhomologous end-joining-
NHEJ) onariminin Homolog rekombinasyon
onarim yolundan (Homologous Recombination
Repair- HR) daha sik gorildigu bildirilmistir.
Ataksi Telenjiektazi (AT) ve Nijmegen Breakage
Sendromu (NBS) benzeri hastaliklarinin HR ya da
NHEJ onarimlarinda meydana gelen hatalardan
kaynaklandigi bilinmektedir. HR yolu béliinen
hiicrelerde, yani homolog kardes kromatide
ulasilabildigi zaman, bu kardes iplikgigi kalip
olarak kullanarak cift zincir kirik onarimini
hatasiz olarak yapar. Hicre donglsinin S,
G2/ M fazlan sirasinda gergeklesmektedir.
BRCA1 ve BRCA2 genleri bu mekanizmada
gorevlidirler. HR yolu, embriyonik kok hicreler
gibi ¢ogalan hiicrelerde DNA sentezi sirasinda
komplementer zinciri kullanarak DNA kiriklarini
dogru bir sekilde onarir. DNA'da olusan capraz
baglarin onarilmasi da HR vyoluyla olmakla
birlikte
acllmasi i¢in Fanconi anemi kompleksi (FANC)
NHEJ vyolu

hiicre dongusiinden bagimsiz olarak, boéliinen

capraz bag lezyonlarinin taninip

proteinlerine gereksinim vardir.

ve bollinmeyen hiicrelerde gorilebilirken, en
aktif oldugu asama G1 fazidir. NHEJ cift zincir
kirik uglarini modifiye ederek birbirine baglar.

Bu tamir sistemi ile hasarlanmamis DNA
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kalibina ihtiyac duyulmaksizin hataya egilimli
olarak, birka¢ nikleotid kaybi ile DNA onarimi
gerceklesir. Zaten DNA tamir mekanizmalarinin
cogu DNA sentezi (replikasyon) olmadan DNA
hasarini onarirlar. DNA sentezi sirasinda DNA
hasarini onaran baslica mekanizmalar ise MMR
ve HR yoludur. insanda DNA onariminda su an
icin bilinen 130’dan fazla gen gorev alir ve olusan

aksakliklar karsinogenezde ¢ok dnemlidir (2-5).

KARSINOGENEZDE ONEMLI SINYAL

YOLAKLARI

Normal hiicrelerin yasamini, proliferasyonunu,
farklilasmasini ve fonksiyonunu dizenleyen
bazi

sistemlerde gorevli sinyal yolaklarinin

kanserlerde aktive veya inaktive olduklari

saptanmistir. Bu degisiklikler kanser

hicrelerinde de kontrolsiiz proliferasyon,
farklilasmanin bloke edilmesi, azalmis apoptoz,
degismis doku yapisi gibi kanser hiicrelerinin
karakteristik  Ozelliklerine  sebep  olurlar.
Karsinogenezde etkili oldugu distnilen temel
sinyal sistemleri Mitojenle Aktive Edilen Protein
Kinaz (MAPK) yolagi, TP53 regilator sistemi ve
RB etrafinda yogunlasmis olan hiicre dongusi
reglilator agindan olusmaktadir. Bu yolaklarin
hepsi birbiri ile etkilesim halindedir. Bunlar
ayni zamanda fosfotidilinozitoz-3 kinaz (PI3K)
yolagi, Reseptor protein Kinazlar (RPK), Janus
kinase (JAK)-signal transducer and activator
of transcription (STAT) yolagi, Nukleer Faktor
Kappa B (NF-kB) yolagi ve TGFB yanit yolagi gibi
diger yolaklar ve proteinlerle de baglantilidirlar.
Uciincii bir kanser yolagi grubu da WNT (Wnt-
Betakatenin)ve Hedgehogyanityolagive NOTCH
reglilator sisteminden olusmaktadir. Bunlar fetal
gelisim esnasinda dokularin farklilagsmasi ve
sekillenmesinin dizenlenmesinde gereklidirler
ve yetiskin insanlarda doku homeostazinin
ozellikle sik

saglanmasinda, rejenere olan

dokularda fonksiyonlarini stirdtrtrler (2, 5, 6)

Tiirk Jinekolojik Onkolojik Dergisi

Bircok buylime faktor proteinleri ve sitokinler,
esas olarak hicre yizeyinde eksprese edilen
hedef reseptorlerine baglanir ve temel olarak
Ras/Raf/MEK/ERK sinyalleme kaskadini iceren
aktiflestirilen
(MAPK) aktivasyonunu tetikler. Bu sinyalleme
kaskadi, gocl

ve hayatta kalmasiyla genlerin

Mitojenle protein kinazlarin

hiicre buylmesi, invazyonu,

farkh
ekspresyonunu kontrol etmek icin nikleusa
bir

aktive eder.

ilgili

ulasan transkripsiyon faktorleri agini

Normal hiicrelerde blylime
faktorlerince aktive edilmis reseptor tirozin
kinazlarca olusturulan sinyalleri nukleusa
ileterek gen ekspresyonunun aktivasyonuna
yol acarlar. Genis bir aralikta yer alan ¢ok cesitli
ekstra ve intraselller uyaranlarca da aktive
edilebilirler. Timor hicrelerinde, RTK'lar veya
RAS'In onkogenik aktivasyonu sonucu MAPK
sinyallesmesi siklikla artmistir. Bu MAPK yolagi
ayni zamanda klasik mitojenik kaskad veya
standart yolak olarak da disinilmektedir.
%20'si

mutasyonlarini tasir. ilerlemis pankreas kanseri

insan  kanserlerinin  yaklasik Ras
hastalarinda K-Ras mutasyonu %70-80 oraninda
gosterilmisti. BRAF geni Langerhans hiicreli
histiyositozda (%57), melanomlarda (%50-70),
papiller tiroid kanserlerinde (%40), ve kolorektal
kanserlerde %8 civarinda mutanttir. Akciger
ve over kanserlerinde MEK1/2 mutasyonu

bulunmustur (1, 5, 6)

Fosfatidilinositol-3-kinaz (PI3K), kanser
hicrelerinin blylUmesinde, migrasyon
ve invazyonunda o6nemli rol oynayan

heterodimerik bir proteindir. PI3K sinyalinin
baskilanmasi, timoér blylimesinin inhibisyonu
ile iliskilendirilmistir. PI3K mutant kanser
hastalari kdtl prognoz ve koti sagkalim oranlari
gosterirler. Over kanserlerinin yaklasik %40,
%32’si,

kanserlerin %30’u, beyin timorlerinin %27’si,

kolorektal kanserlerin endometrial

meme kanserlerinin %25’i ve mide kanserlerinin
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%25’i, PI3K mutasyonlari icermektedir. AKT
mutasyonlari ise kolorektal kanserde % 6,
meme kanserinde % 10 ve over kanserinde
% 14 civarindadir. Losemilerde de bu yolagin
aktivasyonu 6nemlidir. BCR-ABL onkogeni esas
olarak B oncu lenfoblastik |6semi-ALLde AKT
sinyalini aktive eder. Protein tirozin fosfataz ve
tensin homologu (PTEN) ise hiicre bliyimesi,
proliferasyon ve migrasyon gibi bircok hiicresel
fonksiyonu dizenleyen timor baskilayict bir
gendir. PTEN gen mutasyonlari ve somatik
delesyonlari bircok kanserde gorilmektedir.
PTEN, PI3K sinyallemesinin en 6nemli negatif
biridir. AKT’ye
bagimli sinyallemeyi baskiladigi ve dolayisiyla
indikledigi

diizenleyicilerinden Ayrica,

kanser hiicrelerinde apoptozu

gosterilmistir (5, 6).

ANTINEOPLASTIK ETKi

MEKANIZMALARI:

ILACLARIN

Kanser tedavisi bazen birbiri yerine
de uygulanabilen cerrahi ile radyoterapi,
kemoterapi ve imminoterapi yodntemlerinin
timoriun ozelligine gore farkli harmanlandigi
bir
antineoplastik ilaglarin kesfinden glinimuize

multidisipliner uygulamadir. ik
tedaviler giderek sofistike ve olguya Ozel
hale gelmistir. Antineoplastik ilaglarin temel
ozellikleri hicre siklusunu etkilemeleridir. GO
istirahat donemi olup, bolinmeyen hiicreler
bu fazda bekler. O nedenle bu ilaglar en az
GO fazindaki hiicre Uzerinde etki gosterir. G1
DNA sentezine hazirhk doénemi, S (sentez)
DNA sentezi ve replikasyon donemi, G2 mitoza
hazirlik donemi ve M (mitoz) hicre bélinme
donemidir.  Antineoplastik ilaglar  hicre
siklusunun cesitli evrelerine yonelik (doneme-
0zgl) veya nonspesifik (doneme 6zgi olmayan)
etki yapabilir. Bu ilaglarin kanser hiicresine karsi
olan selektiviteleri azdir. Clinkii malign hiicre
ile normal insan hiicresi arasinda fazla fark

yoktur. Bu nedenle antineoplastik ilaglar kanser

Tiirk Jinekolojik Onkolojik Dergisi

hiicrelerini yok ettikleri gibi normal hicreleri
de yok edebilirler. Ozellikle hizli béliinen kemik
iligi, gonadlar, gastrointestinal kanal, cilt ve kil
folikllu hicreleri en fazla etkilenen hiicrelerdir.
Ancak etki

karaciger gibi goreceli olarak yavas cogalan

selektif olmadigindan bdobrek,

hiicreler de etkilenir. Antineoplastik ilaglar
olarak tanimlanan ilaglar temel olarak alkilleyici
ajanlar, antimetabolitler, bitkisel kdkenli ilaglar,
antineoplastik etkili antibiyotikler, hormonlar-
hormon antagonistleri ve diger ilaglar olarak
siniflanabilir (7, 8).

Alkilleyici ilaglar hiicrede DNA ¢ift zincirinde
birden

baglanarak DNA molekilini alkillerler. Protein

¢ok noktaya kovalent baglarla

ve enzimleri de alkillediklerinden hicrede
da etkilerler.
Azotlu

solunumu ve metabolizmayi

Doneme 06zgl olmayan ilaglardir.
hardallar, nitrozolreler ve hidrazen tlirevleri bu
grup ilaclardandir. Antimetabolitler, metabolit
senteziyle ilgili bir enzimi geri donlsimsiiz
olarak inhibe ederler. D6neme- 6zgl ilaglardir.
Cogalma fraksiyonu yuksek tipteki timorlere
etkilidirler. Ametopterin (metotreksat) gibi folik
asit antimetabolitleri, merkaptopdrin gibi plrin
antimetabolitleri ve 5-florodirasil gibi pirimiden
antimetabolitleri bu grup ilaglardandir. Bitkisel
kaynakli antineoplastik ilaglar etkilerini mitozun
metafaz doneminde, mikrotibullerden ibaret
olan mitoz (M) igciklerinin olusmasini 6nleyerek
gosterirler. M doneminde etkili ilaglardir.
Vinblastin, vinkristin, paklitaksel, podofilotoksin,
etopozid ve tenipozid bu grup ilaglardandir.
Antineoplastik  etkili antibiyotikler  cesitli
mikroorganizma kiltlrlerinden elde edilirler.
Kanser hiicresi DNA fonksiyonlarini bozarak
etki gosterir, sadece (iki cimlede de sadece
olmasin diye sildim) parenteral kullanilirlar ve
radyomimetik etkinlik gosterirler. Bunlardan
sadece bleomisin doneme 6zgldir. Bleomisin,
daktinomisin, doksorubisin ve daunorubisin bu

grupilaglardandir. Glukokortikoidler, 6strojenler,
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progestinler, gonadotropin salgilatict hormon,
tamoksifen gibi Ostrojen antagonisti ilaclar ve
antiandrojenler hormon ve hormon antagonisti
antineoplastik ilaglar grubunu olusturur. Ayrica
diger antineoplastik ilaglar adi altinda toplanan
bircok ilag mevcuttur. Ornegin pek cok timorde
yaygin kullanilan sisplatin ve karboplatin,
hicrede sitotoksik lezyon olusturarak DNA
ve RNA sentezini inhibe eder. L- asparajinaz,
asparajinstogunuazalthigiicin timor hiicresinde
protein sentezini engeller. Sonucta DNA ile RNA
sentezi yapilamaz. Doneme 06zgl bir ilactr.
Hidroksitire, ribontkleozid rediiktaz enzimini
inhibe ederek DNA sentezini bozar. S dénemine
Thalidomide

gelisimi icin ihtiyac duydugu kan damarlari

Ozguddar. kanser hicrelerinin
yapiminiyanianjiogeneziengeller. Aynizamanda
immunoterapide kullanilan imminmodilator
(imMiD)

ise bireyin kendi immuin sisteminin kanserli

ilag grubundandir.  imminoterapi
hicreyi yok etme islevini arttirmaya yonelik
tedavilerin timini kapsar. immiinoterapinin
3 temel komponenti monoklonal antikorlar,
kanser asilari ve antineoplastik etkili interferon,
interlokin  benzeri kimyasal mediatorlerin
kullanildigi nonspesifik immiinoterapidir. Son
yillara dek jinekolojik kanserlerin tedavisinde
basta sisplatin bazli ilaglar ve hormonlar olmak
lzere antineoplastik ilaglar kullanilirken,
glinimizde immiuiinoterapi olmak Uzere farkh
tedavi modaliteleri denenmeye baslamistir (6-

8)

JINEKOLOJIK KANSERLERDE UYGULANAN
KONVENSIYONEL TEDAVILER

Jinekolojik kanserlere yonelik mevcut tedavilerin
farklihklar
Baslangigta ilgili organda lokalize olan timori

birbirinden bazi bulunmaktadir.
tamamen ¢ikartmak igin ameliyat planlanabilir.
Lokal ileri kanserlerde, kitle opere edilebilirse
sagkalim acisindan iyi bir prognostik degeri
Gerekirse,

vardir. kanserin evresine bagli

Tiirk Jinekolojik Onkolojik Dergisi

olarak rezidi tumoérlu ve uzak metastazlari
tamamen ortadan kaldirmak icin sistemik
tedavilerin uygulanmasi gerekir. Radyasyon ve
hormon tedavileri, rezidi kanser hicrelerinin
ortadan kaldiriimasina yonelik iki potansiyel
tedavi yontemidir ve endometrium ile over
kanserlerinde kullanilabilir. Erken evre serviks
Lokal

ileri evre serviks kanserlerinde radyoterapi

kanserinde de cerrahi 6n plandadir.

yani sira etkinligini artirmak icin disliik doz
kematerapi ajanlarinin birlikte kullanimi temel
tedavi yontemidir. Over kanserlerine genellikle
ileri evrede tani konuldugundan radyoterapi
uygulamasi sinirlidir. Endometrium kanserinde
daha

Ancak ileri evre endometrium kanserlerinde de

radyoterapiye stk basvurulmaktadir.

radyoterapi pek kullaniimamaktadir.

Hormonal tedaviler, 06strojen reseptorlerini
(ER) ve progesteron reseptorlerini  (PR)
eksprese eden timorlerde vyararli olabilir.

Meme kanserinden farkh olarak, cogunlukla
gec evrelerde tiimdrde hormon reseptorlerinin

yol
sinyallere yanit vermemeye yol

ekspresyonunun kaybina acan veya
hormonal
acan mutasyonlar/ inaktivasyonlar gelisebilir.
Bu nedenle timor hormonal tedavilere yanit
vermez hale gelebilir ER eksprese eden
jinekolojik kanserlerde hormon tedavisi igin
uygulanan tedavi, progestin, luteinize edici
hormon salgilayan hormon (LHRH) agonistleri
ve aromataz inhibitérlerinden olusur. Bu tir
tedavilerin yanit orani disutk diizeydedir ve
esas olarak ER eksprese eden endometriyal
kanserler icin kullanihr. Ozellikle jinekolojik
hormonal  tedavinin

kanserlerde basari

oraninin, reseptdr durumu, kanser evresi,
kemorezistans durumu, timor heterojenligi ve
ilag kombinasyonu benzeri bircok faktorle iliskili

oldugu bilinmektedir.

farkl
olarak platin

Jinekolojik  kanserlerde  kullanilan

kemoterapotik ilaglar esas
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bilesiklerinden sisplatin veya karboplatin,
taksanlardan paklitaksel veya dosetaksel ile
doksorubisinden olusur. Platin bilesiklerinin
etki DNA

inhibisyonuna yol acan ve hiicreleri apoptoza

mekanizmasi, replikasyonunun
yonlendiren platin-DNA eklentileri olusturarak
DNA’ya zarar vermektir. Taksanlar mikrotiibdl
polimerizasyonunu hedefleyerek mitozu
inhibe eder ve bodylece apoptozu indikler.
DNA’y1  birbirine
inhibe

Olimine yol acan serbest radikaller Ureten

Doksorubisin, baglayan,

topoizomeraz-Il'yi eden ve hiicre
bir antrasiklin bilesigidir. Bir alkilleyici ajan
olan siklofosfamid, bir niikleosid analogu olan
gemsitabin ile bir topoizomeraz-l inhibitori
olan topotekan veya tubilin ile etkilesim
yoluyla mitozu inhibe eden vinorelbin gibi
diger bazi kemoterapotik ilaclar da jinekolojik
kanserlerde kullanilabilir. Bu ajanlar cogunlukla
halinde

taksan ve

kombinasyon kullanilmaktadir

ve platin- platin-doksorubisin

kombinasyonlari jinekolojik kanserler igin
birinci basamak tedavi olarak belirlenmistir.
Bu kombinasyonlarin yanit orani yiksektir.
Over kanseri icin yaklasik %70 ve endometriyal
kanser icin %45 civarindadir. Bununla birlikte,
jinekolojik kanserlerde tiimorlerin niiksetmesi
ve timorin kemoterapotik bilesiklere direncli
hale gelmesi sik gozlendigi icin sag kalim orani

yuksek degildir (6- 8).

JINEKOLOJIK  KANSERLERDE  HEDEFE
YONELIK TEDAVi SECENEKLERi YARATAN
MOLEKULER MEKANIZMALAR

Serviks karsinomlarinda p16, ki-67, proEx C,
MMP-2 genlerindeki sorunlar en 6nemlisidir.
Sikline Bagimli Kinaz inhibitérii p16yi kodlayan
gen olan CDKN2A, pankreas kanseri, 6zofagus
kanseri ve bas-boyun kanserleri gibi cok cesitli
timorlerde delesyon veya mutasyona ugrar.
Her ne kadar pl6 hiicresel baglamda bir

timor baskilayici olarak gorev yapsa da, insan

Tiirk Jinekolojik Onkolojik Dergisi

papilloma virist (HPV) tarafindan eksprese
edilen onkoprotein E7, CDK4/6 kinazin bir
hedefi olan RB proteininin bozulmasina aracilik
ettiginden, HPV ile transforme olmus serviks
kanserlerinde pl16'nin tlimor baskilayici roli
kalkmistir. Calismalar p16'nin sadece servikal
neoplazinin tanisal bir belirteci olmadigini,
ayni zamanda servikal karsinom hicrelerinin
hayatta kalmasi icin de gerekli oldugunu ortaya
koymaktadir. P16 ekspresyonu normal hicre
proliferasyonu icin gerekli olmadigindan, bu
fark, tedavileri hedeflemek icin umut verici bir

hiicresel glivenlik acigi yaratir (9-17)

Ki-67 hiicre cogalmasiyla iliskili nikleer bir
antijendir. Hiicre donglisiiniin GO evresi harig
tim evrelerinde goriliur. Bu nedenle siklusa
istirahat  halindeki

bulunmaz. Yalnizca boltiinen hiicrelerde mevcut

girmemis hicrelerde
oldugundan, p53 veya p21’i asiri eksprese eden
hicreler Ki-67 kullanilarak degerlendirilebilir.
Normal servikal epitel Ki-67 ekspresyonunu
yalnizca parabazal ve bazal katmanlarda
gosterir. Malign ve premalign lezyonlarinda
ise Ki67 ekspresyonu daha yaygin ve daha
yogundur. ProEx C serviks kanserlerinde asiri
eksprese edildigi gbsterilen topoizomeraz ll-alfa
ve minikromozom bakim proteini-2 genlerinin
ekspresyonunu hedefleyen, yakin zamanda

gelistiriimis bir immiunositokimyasal testtir.
Son calismalar bu reaktifin sivi bazh sitoloji
orneklerinde dogrulandigini ve zorlu vakalarin
teshisinde yardimci olarak faydali oldugunu 6ne
sirse de doku kesitlerindeki ekspresyonuna
iliskin sinirli bilgi mevcuttur. Ayrica ProExC
agirlikli olarak c¢ekirdekte lokalize p16INK4a ile
karsilastirildiginda tanimlanmasi daha kolaydir.
Bu nedenle p16INK4a, Ki-67 ve ProExC’nin
erken servikal lezyonlarda HSIL ve serviks
kanseri risk gostergeleri olarak uygulanabilecegi

bildiriimektedir (12-15).
Matriks metaloproteinazlar (MMP’ler), ¢inkoya
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(tumor
TIME)

oneminin anlasiimasi ayni zamanda topluca

Tamor immin  mikrogevresinin

immune microenvironment/

“immunoterapi” olarak adlandirilan,
bagisiklik sisteminin kanseri ortadan kaldirma
veya ilerlemesini 6nleme kapasitesini
arttirmay! amaclayan cok sayida terapotik
hedefin gelistirilmesine de yol acmistir. Bu
tedaviler arasinda bagisiklik kontrol noktasi
tedavisi, uyarlayici hiicre tedavisi, sitokin
tedavisi, monoklonal antikorlar ve kanser
asilari bulunur. imminoterapi, melanom,
kiictk hiicreli disi akciger kanseri ve jinekolojik
dahil

agresif malignite icin tedavi paradigmasini

maligniteler olmak Uzere bircok

degistirmistir. Jinekolojik kanserlerde
onaylanmis tedaviler immiin kontrol noktasi
inhibitorleriyle sinirlidir; ancak, devam eden
klinik arastirmalarda bircok yeni olasi terapotik
ajanlarailiskin veriler hizla artmaktadir. TUmor
mutasyon yiikd (TMB) hasta viicuttaki timor
hiicrelerinin toplam mutasyon sayisidir.
Jinekolojik kanserler de slirlicii mutasyonlarin
yaninda bircok somatik mutasyon icerebilir.
Diger bir deyisle timor genomu icindeki
somatik mutasyon oraninin olcutudir ve
dizileme sonrasi DNA'da bulunan megabase
basina mutasyon sayisi olarak rapor edilir.
Bir timor hicresinde TMB ne kadar ¢oksa o
kadar fazla neoantijenleri icerir ve bagisiklik
hicreleri tarafindan taninip yok edilme
olasiligi da o denli yiksek olur. TMB c¢alismasi
sonucu belirlenen mutasyon sayisi onkologlara
hastanin immunoterapilerle tedavi edilip
edilemeyecegi konusunda biyobelirte¢c gorevi
goriir ve yol gosterir. CD279 olarak da bilinen
programlanmis hiicre 6lim proteini 1 (PD-1),
PDCD1 geni tarafindan kodlanan bir proteindir.
PD-1, immiinoglobulin siper ailesine ait olan ve
T hicreleri ve pro-B hiicreleri Gizerinde eksprese

olan bir hiicre ylzey reseptoriidir. Bir immuin

Tiirk Jinekolojik Onkolojik Dergisi

kontrol noktasi olarak islev gbren bu reseptor,
otoimmdniteyi azaltan ve toleransi saglayan
T hicrelerinin  aktivasyonunu onleyerek
bagisikhk
onemli bir rol oynamaktadir. Glinimizde
PD-1'i veya PD-LI’i

inhibitorlerinin

sisteminin dizenlenmesinde
hedefleyen bagisikhk

kontrol noktasi timorin
blylUmesini azaltabilecegi ve birka¢ kanser
tedavisinde kullanilabilecegi saptanmistir. Son
zamanlarda jinekolojik kanserlerde de PDL1
inhibitorlerinin tedavide kullanilabilirliginin

onu acilmistir (21-24).

Ovaryumda ortaya c¢ikan neoplazmalar, over
dokusunu olusturan farkli hiicre tiplerinden
kaynaklanir. Ylzey epiteli, stroma ve folik{lln
farkh

acabilir; 6zellikle folikilin hicresel elemanlari

hicresel elemanlari timorlere yol

seks kord-stromal timorlere veya germ

hicreli timorlere neden olabilir. Ovaryal
germ hicreli timorler (OGCT) embriyonik
gelisimin  farkh asamalarinda primordiyal
germ hicresinin (PGC) patolojik dontsimi
nedeniyle ortaya cikar. Over kanserlerinden
yuksek dereceli serdz karsinomda p53, BRCA1/
BRCA2, pd1/pdil baslica tedavi hedefleridir.
Dusuk dereceli ser6z karsinomda KRAS, BRAF
ve hormon reseptorleri daha 6nemlidir. Over
karsinomunda Pd1/ pdl-1,

reseptorleri ve MMR proteinleri,

endometrioid
hormon
Misin6z- over karsinomunda ise MMR ve HER2
baslica tedavi hedefleri olarak siralanabilir (25-
28).

Over kanseri, serviks kanseri ve meme kanseri
kadar sik goriilmez ancak malignite derecesi
daha yiksek olup, 5 yillik hayatta kalma orani
%50’nin  altindadir.  Poli (ADP-riboz)
polimeraz (PARP) Poli (ADP-riboz) polimeraz

hala

(PARP), okaryot hiicre niikleusunda bulunan
ve DNA hasarina cevap olarak aktiflesen ait
bir enzimdir. Aktiflesmis PARP, ADP-riboz

Unitelerini NAD+'dan histon, topoizomeraz,
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DNA polimeraz, DNA ligaz gibi nikleer bir
proteine ya da kendisine transfer eder. Asiri
aktivasyon NAD+ ve ATP tlketimine dolayisiyla
hiicre disfonksiyonuna veya nekroza neden
olur. Ayrica PARP, apoptozisi uyaran faktor
bir
apoptozis yolagidir. PARP inhibitérleri; homolog
(HRR)
yani BRCA1/2 mutant timor hicrelerini hedef

araciligiyla calisan kaspazdan bagimsiz

rekombinasyon onariminda kusurlu
ahr.
yok etmek icin DNA hasari bolgesinde PARP-1

proteinini yakalar ve PARP-DNA niikleoprotein

PARP inhibitorleri, orijinal reaksiyonu

komplekslerinin birikmesine neden olarak DNA
¢ift sarmal kirilmalarina ve hicre 6limine
neden olur. O nedenle ginimizde PARP
inhibitorleri over kanserlerinde umut verici bir

tedavi secenegi gibi gorinmektedir (29).
SONUC

Guncel arastirmalar, jinekolojik kanserlerin

lokalizasyonuna ve histolojik alt tiplerine
molekiler  karakteristikler

gore  degisik

tasidigini  ortaya koymustur. Yeni bilgiler
isiginda siniflamalar da degismistir. Ornegin
WHO 2020 yilinda yayinladigl over kanserinin
siniflandirmasinda

glincel yluksek dereceli

ser6z karsinom ve duslik dereceli sero6z
karsinom tiplerinin ayni timorin histolojik
alt siniflari degil tamamen iki ayri histolojik
bildirmistir. Bu
gore “serous endometriod like timor” serdz
bir
olarak yer almis olup, bu tipte ¢ogunlukla p53

tip oldugunu siniflamaya

timorlerin  alt sinifinda  yeni histoloji

mutasyonu gozlenmektedir. Sadece overin
epitelyal timorlerinde degil, seks kord stromal
timorler i¢in de molekiler inceleme yapilmasi
Onerilmektedir. Granuloza hicreli timodrde
FOXL-1 mutasyonu, Sertoli hicreli timorde
DICER-1 mutasyonu, mikrokistik
timorde CTNNB-1 ya da APC mutasyonlari

bu timorlerin ayriminda kullanilan molekdler

stromal

Tiirk Jinekolojik Onkolojik Dergisi

belirteclerdir. Low grade ser6z karsinom
molekuler olarak WT1, CK 7, PAX 8, ER ve PR
pozitifligi gostermektedir. KRAS kotl prognostik
gosterge iken BRAF iyi prognostik belirteg
olarak kabul edilir. Low grade ser6z karsinomda
yliksek dereceli ser6z karsinomdan farkli
olarak kromozomal instabilite yoktur. Ovarian
endometriod karsinom molekiiler olarak PAX-8,
vimentin, ER, PR ve WT-1 pozitifligi sergilerken
pl6
Hypermutated (%13), Pole Ultra mutated (%5),
p53 mutated (%9-13) nonspesifik molekiler
profil olarak 4 alt sinifa ayrilir. En stk CTNNB-1
mutasyonu (%50) gorilir ve iyi prognostik
belirtectir. PIK3CA kotl prognostik belirtectir.
Mikrosatellit instabilite olgularin %10-20’sinde
goralur. Clear cell karsinomda ARID 1 A (%50)
ve PIK3CA (%30-40) mutasyonlari
PTEN mut-LOH olgularin % 5-20’sinde gozlenir.
Musin6z karsinomda en sik CDKN2A kaybi
(76%) gorilarken, KRAS- P53 olgularin %

64’Unde gozlenir. HER-2 amplifikasyonu ve

negatiftir  Molekller olarak  Pole-

gorildr.

K-RAS mutasyonu kotl prognostik belirteclerdir
(1, 6, 25- 29).

Over Kanserinde molekiler degerlendirmenin,
hem taninin dogrulanmasi ve hem de tedavinin
artmaktadir.

yonlendirilmesinde onemi

Histopatolojik siniflama hala gecerliligini
korumaktadir ancak molekiler alanda over
kanseri ile ilgili bilgilerimiz arttikca molekiler
siniflama daha on plana cikacaktir. Gelecekte
genomik ve molekiler veriler rasyonel tedavi
secimine daha ¢ok yardimci olacaktir. Molekiler
siniflamanin  en biyik kisithhgr ise over
tiimorlerinde klonal evrim ve direncin hizlica
gelismesidir. Serviks kanserinde 0©ne c¢ikan
molekiler belirte¢ matriks metalloproteazlarin
ancak  molekiler
degerlendirmesindeki kisitlihktan
klinik pratikte kullanimi da kisithdir. Servikal

Ki-67 ve

asiri  ekspresyonudur

dolayi

premalign lezyonlarda p16INK4a,
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ProExC’nin kanser progresyonunu belirlemede
kullanilabilecek molekillerdir. Endometrium
kanserinde HER-2 amplifikasyonu, PI3K-AKT,
P53

prognostik degeri

MMR proteinleri, POLE mutasyonu,
PTEN kaybi
belirteclerdir.

mutasyonu,
olan molekiiler Molekuler
degerlendirme endometrium kanserinin 2023
yiinda glincellenen FIGO evrelenmesinde
yerini almistir. Tim endometriyal kanserlerin
%10’unda bir

olan DNA polimeraz epsilon (POLE) geninde

yaklasik DNA onarim geni
mutasyonlar vardir. Ancak POLE mutasyonlarina
sahip endometriyal kanserleri olan kadinlarda,
timorler c¢ok olumsuz o6zelliklere sahip gibi
gorlinse bile neredeyse hig¢ niiks veya kansere
bagli 6lim gorilmez. Ek tedavinin (radyasyon
kadinlarda

ve kemoterapi) bu sagkalimi

etkilemedigi  gorulmektedir. Endometrial
Ozelliklerine  gore
hakkinda

bilgi vermek ve tedaviyi/tedavi yapilmamasini

kanserlerin  molekiler

O0zenle siniflandiriimasi, prognoz

yonlendirmek icin degerli bilgiler saglar.
Gilnlmuzde POLE mutasyonunun mikemmel
prognozla, p53 mutasyonunun kotli prognozla
iliskili oldugu ve hastalarda evreyi bir (st
basamaga tasidigi gorilmektedir. Molekiler
belirteglerin klinik olarak en ¢ok kabul gordugi
jinekolojik  kanser endometrial kanserdir.
Evreleme ve adjuvan tedaviye direk olarak
etkisi bulunmaktadir. Over kanserinde ise PARP
inhibitorlerinin kullanilmasiyla idame tedavinin
yonlendirilmesinde  molekiler  belirtecler
kullanilmaktadir. Serviks kanserinde molekuler
belirteclerin kullanimi heniiz ¢ok sinirhdir (25-

29).

Jinekolojik kanserlerin onkogenezinde etkili

molekuler mekanizmalar konusundaki

bilgilerimiz gecen vylzyilla aranla inanilmaz
Olclide artmistir. Her gecen glin farkli tedavi edici
ajanlar gelistiriimektedir. Jinekolojik timorlerim

gelisimine iliskin veriler arttikga hastalarin tani,
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tedavi ve izlemindeki sorunlar giderilecek ve

pek cok timorde kiir saglanma sansi dogacaktr.
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CASE REPORT/OLGU SUNUMU

An 11-year-old girl with juvenile-type granulosa cell tumor of the ovary that
recurs in a short time: a case report

Kisa slirede niikseden overin juvenil tip graniloza hiicreli timori olan 11 yasinda kiz hasta: olgu sunumu

Oguz Arslan', "' Burak Giray?, '/ Emir Erhan Dénmez?, """ Dogan Vatansever?, "' Cagata Taskiran?
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ABSTRACT

Aim: Ovarian tumors with granulosa cells constitute 2-5% of all malignant ovarian tumors. Its incidence among sex
cord stromal tumors is over 90%. There are two subtypes of granulosa cell tumors; adult type (95%) and juvenile type
(5%). In this study, we aimed to show the recurrence of juvenile granulosa cell tumors.

Case presentation: We presented a case with a diagnosis of juvenile granulosa cell tumor of the ovary, which was
diagnosed at the age of 11, although it was stage 1A, but relapsed at the postoperative 14th month and underwent
cytoreductive surgery.

Conclusion: Although juvenile granulosa cell tumor of the prognosis is good in the early stages; it is important to
follow up closely due to the risk of recurrence.

Keywords: Juvenile granulosa cell tumor, Ovary, Puberty

OZET

Amag: Graniiloza hiicreli over tiimérleri tiim malign over timérlerinin %2-5'ini olusturur. Seks kord stromal tiimérleri
arasinda gorilme sikhigi %90’in tizerindedir. Graniloza hiicreli timarlerin iki alt tipi vardir; yetiskin tipi (%95) ve juvenil ARTICLE HISTORY
tipi (%5). Bu ¢alismada juvenil graniiloza hicreli tiimérlerin niikstini gostermeyi amagladik.
Recieved 26.11.2024

Olgu sunumu: Overin juvenil graniloza hiicreli timori tanisiyla 11 yasinda evre 1A olmasina ragmen tanisi konulan,
postoperatif 14. ayda niiks eden ve sitoreduiktif cerrahi yapilan bir olguyu sunduk. Accepted 31.12.2024

Sonug: Juvenil graniloza hiicreli timorin erken donemde prognozu iyi olmakla birlikte; tekrarlama riski nedeniyle
yakin takip 6nemlidir.

Anahtar Kelimler: Juvenil granitloza hiicreli timor, Yumurtalik, Ergenlik

Correspondence: Oguz Arslan,University of Health Sciences Sancaktepe Sehit Prof. Dr. ilhan Varank Training and Research Hospi-
tal, Department of Obstetrics and Gynecology, Istanbul, Turkiye. E-mail: oguzarslan29@hotmail.com

Cite this Article: Arslan O, Giray B, Donmez EE, Vatansever D, Taskiran C. An 11-year-old girl with juvenile-type granulosa cell
tumor of the ovary that recurs in a short time: a case report. The Turkish Journal of Gynecologic Oncology 2024;24(3):149-152.
Journal Websitesi: https://dergipark.org.tr/en/pub/trsgo Publisher: Cetus Publishing

149


https://orcid.org/0000-0003-4014-4511
https://orcid.org/0000-0002-3832-6634
https://orcid.org/0000-0001-9231-9075
https://orcid.org/0000-0002-7831-7070
https://orcid.org/0000-0002-0936-552X

An 11-year-old girl with juvenile-type granulosa cell tumor

> CETUS

Publishing

INTRODUCTION

Granulosa cell tumors develop in the sex cord
stroma of the ovary. They are ovarian neoplasms
that show signs of virilization and estrogen
excess by secreting steroid-derived hormones
(1). Ovarian tumors with granulosa cells
constitute 2-5% of all malignant ovarian tumors.
Its incidence among sex cord-stromal tumors is
over 90%. There are two subtypes of granulosa
cell tumors; adult type which constitutes 95%
of cases, and juvenile type which constitutes 5%
of cases. Juvenile granulosa cell tumors (JGCT)
are generally seen in premenarchal girls. About
90% of the JGCT cases are in women under 30
years, and the mean age is between 8-13 years
(2). In this study, we report a case of JGHT, a

rare tumor in an 11-year-old girl.
CASE PRESENTATION

An 11-year-old female patient was admitted to
an external medical facility due to menstrual
bleeding that had been going on for 1 month.
According to the patient’s medical history,
she began menstruating at the age of 10 and
experienced abdominal pain, prompting her
to seek care at an external medical facility.
Abdominal computed tomography (CT) was
performed on the patient and a 4 cm mass was
detected in the right ovary. A right salpingo-
oophorectomy operation was performed and
the mass’s histopathology was JGCT, stage 1.
After surgery, she received 4 cycles of cisplatin,
etoposide and ifosfamide-based chemotherapy.
In the follow-up period, amenorrhea occurred
14 months after the operation. During the
patient’s follow-up, a pelvic ultrasound
revealed a mass in the left ovary, and surgery
was recommended again. However, the patient
declined treatment and presented to our
clinic for re-evaluation. Physical examination

revealed a distended abdomen, fullness in the
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pelvic and suprapubic regions, tenderness, and
dullness on palpation. Magnetic resonance
imaging (MRI) revealed a 10x10x12 cm mass in
the left ovary, an 8x5cm metastatic mass in the
subdiaphragmatic area that caused external
pressure on the liver from the right lateral,
subdiaphragmatic peritoneal implants, lymph
nodes of 10x5 mm, and diffuse ascites. Inhibin B
level was 243 (2-80) pg/mLand CA 125 level was
98 (0-35) U/ml. Tru-cut biopsy was performed
with USG guidance for the peritoneal implants.
The final result of histopathological examination
was JGCT. No metastasis was detected in
the thorax CT. Recurrence was detected
14 months after the primary surgery, and
secondary cytoreductive surgery was planned.
Intraoperative frozen section examination
revealed tumor infiltration on the uterus and
rectum but no metastases were observed in
the right pleura, lymph nodes at the level of
right iliac bifurcation and the left external iliac
artery. Abdominal hysterectomy, left salpingo-
oophorectomy, cytological sampling, pelvic (3
lymph node) paraaortic (14 lymph node) lymph
node sampling, omentectomy, appendectomy,
diaphragm stripping, low anterior resection
and colorectal anastomosis were performed.
In the histopathological examination of the
mass in the left ovary, the tumor diameter was
10 cm, the tumor shows solid development in
most areas, and capsule invasion is observed.
The mitosis rate was 20 in 10 magnification
areas. Poorly differentiated tumoral infiltrates,
which consist of cells with narrow cytoplasm
and mostly from pseudo-papilla-like structures,
were observed. Cells suspicious of malignancy
were detected in cytological sampling. Tumoral
infiltrates were detected in the omentum,
Morrison pouch, liver capsule, small intestine,
right diaphragm peritoneum, and sigmoid

mesocolon. No metastases were observedin the
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liver parenchyma, uterus, appendix, left ovarian
vein, ileum meso, over the cecum, low anterior
resection, ligamentum teres, and right pleura.
No metastases were observed in the lymph
nodes in the pelvic, left paraaortic, precaval,
supra-porta and inter-aortocaval areas. After
the immunohistochemical examination, tumor
cells showed positive reaction with CD56, EMA,
inhibin, calretinin, SF1. No staining was observed
with Glipican-3, PAX8, WT1. SALL4, which has
been applied for the differential diagnosis of
germ cell tumor. No loss of nuclear expression
was detected in tumor cells with SMARCAA4,
which was applied for hypercalcemic type
small cell carcinoma of the ovary. According to
these results, the Stage was IIIC. The patient
received 6 cycles of chemotherapy (carboplatin
paclitaxel) and maintain bevacizumab therapy.
After 4 months from secondary cytoreductive
surgery, brid ileus occurred and she underwent
laparotomy. Seven months after secondary
cytoreductive surgery, an 8 cm suspicious intra-
abdominal cystic mass was identified in the
right upper quadrant adjacent to the liver on
abdominal CT, and the patient subsequently
underwent laparotomy. In the histopathological
examination of the materials taken, lymphocele,
necrotic granuloma, and microabscess foci
were detected, but no recurrence. She has
been followed for 19 months after secondary
cytoreductive surgery, and no evidence of
clinical recurrence or metastasis has yet been
detected.

DISCUSSION

The mean age of occurrence of JGCTs is 13, and
78% of patients are younger than 20 years of
age. Patients apply to the clinic with isosexual
pseudo praecox in the premenarchal period and
apply to the clinic with complaints of abdominal

pain, distention, amenorrhea, and menstrual
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irregularity in the adolescence period (3). In this
casereport, the patient’scomplaintatadmission
was menstrual irregularity and abdominal pain.
Serum inhibin levels may be elevated in JGHTs.
Inhibin is secreted from ovarian granulosa cells
and suppresses follicular stimulating hormone
(FSH) levels with a negative feedback effect. It
can cause amenorrhea. Elevated inhibin levels
are not specific (4). In our case, serum inhibin
levels were also increased. Malignancy should
be considered in recurrent ovarian cysts, in cysts
that do not regress in 3-month follow-up, and
in cysts with solid components. JGHTs can be
solid, solid-cystic, or completely cystic with an
average size of 12.5 cm. There is a 4x3cm solid
component in a 10x10x12 cm cyst detected
in the left ovary of this patient. Irregular
follicles and pleomorphic nuclei are seen in the
histopathological examination of JGHTs. Nuclear
grooves and Call-Exner bodies are usually not
observed (5). In the pathological examination of
our case, poorly differentiated cells consisting of
cells with narrow cytoplasm and mostly forming
pseudo-papilla-like structures are observed.
In immunohistochemical studies of JGHTs, the
tumor typically shows a positive reaction with
inhibin or calretinin. The histopathology of our
patient’s tumor showed a positive reaction to
both inhibin and calretinin. High mitotic activity
(=20 per 10 high power fields) was observed in

the tumor.

The prognosis for JGHT is generally well.
Although it is less differentiated than the
adult type, its cure rate is higher. Stage is
the most important prognostic factor. They
are usually diagnosed at an early stage and
show a good course. However, they are more
aggressive in FIGO stage I, lll, or IV patients.
Treatment of JGCTs s

salphingoopherectomy. Surgery is sufficient in

usually unilateral
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stage 1A patients. Adjuvant chemotherapy is
recommended for patients with stage 1C and
more (6). In children with advanced juvenile
granulosa cell tumors, adjuvant chemotherapy
appears to contribute to long-term complete
remission and is generally recommended for
those with stage IC disease and a high mitotic
index (220 per 10 high power fields). Our
patient was stage 3C recurrence and metastasis
and cytoreductive surgery was performed. The
patient experienced recurrence 14 months after
the primary surgery. An interim report from the
2020 annual meeting of the American Society
of Clinical Oncology indicated that the median
time to recurrence for patients with juvenile
granulosa cell tumors was 11.5 months (range
3-19) (7). Then, our patient received adjuvant
chemotherapy with carboplatin and paclitaxel.
Bevacizumab was given to our patient as an
antiangiogenic treatment. Chemotherapeutic
options may include retreatment with a
platinum-based regimen. The value of taxanes
has been reported, especially in combination
Although data are

limited, angiogenesis inhibitors appear to be

with platinum agents.

promising in the treatment of JGHTSs (8).

In conclusion, we presented a patient with an
early-stage juvenile granulosa cell tumor that
relapsed in a short time. Although the prognosis
is good in the early stages, it is important to
follow up closely due to the risk of recurrence.
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