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PREFACE

Considering their biological characteristics, women have the
potential to experience more problems with their health at different
periods of their lives. In some gynecological diseases, early
diagnosis and treatment methods can be lifesaving. In this context,
our book is a study that will contribute to both health professionals
and everyone who is interested in the subject.

In our book titled “Gynecological Diseases and Treatment
Methods”, among the frequently encountered gynecological
diseases; etiolgy, pathophysiology, types, diagnosis and treatment
methods of “Gestational Trophoblastic Neoplasia”; A case report
describing “Internal Jugular Vein Thrombosis in a 35-Year-Old
Woman Developing Ovarian Hyperstimulation Syndrome During
IVF Treatment” and robotic surgery used in the treatment of
“Endometrial Cancer” are explained in detail.

We would like to express our endless gratitude to all those
who contributed to the completion of our book titled “Gynecological
Diseases and Treatment Methods”, the chapter authors, and the
employees of “BIDGE” Publications. | hope our book will be
beneficial to all readers.

01.07.2024
Assoc. Prof. Dr. Nursel ALP DAL
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CHAPTER |

Gestational Trophoblastic Neoplasia

Ilhan DEMIR!

Introduction

Gestational Trophoblastic Neoplasia (GTN) is a disease that
occurs in less than 1% of all tumors involving the female
reproductive system in women of reproductive age. (Shahzadi et al.,
2023). Gestational trophoblastic neoplasia (GTN) includes
malignant entities of the gestational trophoblastic disease, including
choriocarcinoma, invasive mole, epithelioid trophoblastic tumor
(ETT), and placental site trophoblastic tumor (PSTT), all of which
can metastasize and be fatal if not treated in time (Seckl et al., 2010).

Etiology

There are 3 types of trophoblastic cells, cytotrophoblasts,
syncytiotrophoblasts, and intermediate trophoblasts. The abnormal

I Dr. Ilhan Demir, Afyonkarahisar State Hospital, Department of Perinatology,
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proliferation of these cells causes gestational trophoblastic disease.
Transformations of cytotrophoblasts and syncytiotrophoblasts
produce hydatiform moles and choriocarcinoma. Intermediate
trophoblasts are associated with PSTTs and ETTs(Ning et all.,
2019).

Pathophysiology

Gestational trophoblastic neplasia results from aberrant
fertilization. However, it is primarily the over-expression of paternal
genes which results in the malignant potential of GTN(Davis et al.,
1984). This was notified by John R Davis in 1984 when he found the
Y chromosome in 9% of hydatidiform moles, 50% of invasive moles
and 74% of choriocarcinoma patients(Davis et al., 1984). Apart from
this, many genetic mutations have been identified as a potential for
the development of GTN(Shih 2007). These include mutation in p53,
p2l1, Rb, c-myc, c-erb-3, MDM-2, and EGFR over-
expression(Tuncer et al., 2007). Because there are no activating
mutations in the tyrosine kinase domain of epidermal growth factor
receptors, conventional anti-epidermal growth factor receptor
therapies have no role in the treatment of gestational trophoblastic
neoplasia(Miyai et al., 2020).

Hydatidiform Mole

Hydatidiform moles, also called molar
pregnancies, are benign ~ trophoblastic ~ tumors  comprising
approximately 80% of all gestational trophoblastic disease. Molar
pregnancies are caused by abnormal gametogenesis and/or
fertilization. These pregnancies are divided into two as complete and
partial moles. Complete molar pregnancy occurs when an egg
without a nucleus is fertilized by two sperm or a haploid sperm that
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subsequently multiplies. Approximately 90% of complete moles
have a 46XX karyotype, while 10% have a 46XY karyotype. The
chromosomes of full moles are derived from the father; However,
mitochondrial DNA comes from the mother(Ning et all., 2019).

Partial molar pregnancies are usually triploid (69XXX,
69XXY, or 69XYY) as a result of the fertilization of a haploid egg
by two sperm or a haploid sperm duplicated during fertilization of a
haploid egg. Diploid karyotypes resulting from the fertilization of an
empty egg by two sperm may also be present. In the partial mole,
both maternal and paternal DNA are usually expressed(Ning et all.,
2019).

The frequency of molar pregnancy varies from less than 1 in
1000 pregnancies in developed countries to more than 1 in 400 in
developing countries(Eiriksson et all., 2021)

Typical clinical signs of molar pregnancy include vaginal
bleeding, hyperemesis gravidarum, early embryo loss, large uterus,
early preeclampsia, symptoms of hyperthyroidism, and abdominal
distension(Ngan et all., 2015). When a pregnant patient who is less
than 20 weeks pregnant has signs and symptoms of preeclampsia, a
full molar pregnancy should be suspected.

Nowadays, with increasingly sensitive home pregnancy tests
and gynecology and obstetrics outpatient clinics equipped with
transvaginal ultrasound, hyditadiform mole can be detected earlier,
such as the first trimester, based on the patient's symptoms and
ultrasound findings.

Molar pregnancies pose two serious threats to maternal
morbidity and mortality: bleeding and neoplastic disease. Early
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diagnosis and treatment before 12 weeks reduces the risk of
bleeding(Eiriksson et all., 2021). Gestational trophoblastic neoplasia
is diagnosed by serial hCG monitoring and imaging
methods(Eiriksson et all., 2021). If there is elevation of serum hCG
or evidence of metastases spreading to the pelvis, lung, or other
organs outside the uterus, these patients are more likely to need
treatment with chemotherapy(Ngan et all., 2018).

The most common form in patients with gestational
trophoblastic disease is hydatidiform mole. The recommended first
step in surgical treatment is uterine evacuation, but hysterectomy is
also an acceptable alternative(Tidy et all., 2000). A meta-analysis
found total hysterectomy after age 40 to have a significant advantage
over uterine evacuation in preventing post-molar gestational
trophoblastic neoplasia(Zhao et all., 2019) Uterine evacuation by
drugs methods is not recommended(Tidy et all., 2000). The
treatment approach should be shaped according to the patient's needs
and wishes. Even if hysterectomy is chosen, patients should be aware
that they will still need serial hCG monitoring because the
development of gestational trophoblastic neoplasia requiring
systemic therapy can also occur in those who have undergone
hysterectomy(Zhao et all., 2019).

invasive Mole

Invasive mole is the invasion of molar tissue (partial or
complete mole) into the myometrium or uterine vascular system (Tse
et al., 2012). Enlarged villi and proliferative trophoblasts fill the
myometrium, distinguishing it from choriocarcinoma(Tse et al.,
2012). Pathologists mention the existence of villi in trophoblastic
tissue(Wells et all., 2007). Generally, after removal of complete
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moles and rarely after removal of partial moles, local invasive
gestational trophoblastic neoplasia develops in 15% of patients and
the metastatic form develops in 4% of patients(Seckl et al., 2000).

Human chorionic gonadotropin(HCG) level over 100,000
mlU/ml, theca lutein cyst over 6 cm, overgrowth of the uterus are
considered as high risk for postmolar tumor formation and invasive
disease development (Uberti et al., 2009). The most common
symptom of invasive moles is persistent vaginal bleeding after molar
pregnancy evacuation, but other symptoms are subinvolution of the
uterus and persistent theca lutein cyst. Wells et. al., 2007). BHCG
titresindeki artis, molar gebeligin takibinde invaziv mol tanisi igin
bir laboratuvar testidir(Wells et al., 2007). Although the definitive
diagnosis of invasive mole is made by pathology, invasive mole is
also diagnosed with BHCG or radiological diagnosis(Green et al.,
1996).

Choroiocarcinom

Choriocarcinoma develops from an abnormal trophoblastic
population undergoing hyperplasia and anaplasia, most frequently
following a molar pregnancy(Lurain et al., 2010). There are two
types of choriocarcinoma: pregnancy-related and non-pregnancy-
related. Pregnancy-related choriocarcinoma occurs after a previous
miscarriage, after a hydatidiform mole, after normal pregnancy, or
most commonly  spontaneously, whereas  non-pregnancy
choriocarcinoma arises from pluripotent germ cells (Stockton et al.,
2018).

Choriocarcinoma is a very rare neoplasm that occurs with
variable frequency around the world(Lurain et al., 2010). The
incidence of choriocarcinoma in Europe and North America is
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estimated to be approximately 1 in 40,000 pregnancies and 1 in 40
patients with hydatidiform moles(Zhang et al., 2017). In Southeast
Asia and Japan, the incidence of choriocarcinoma was found to be
approximately 9.2 per 40,000 pregnancies and 3.3 per 40 patients
with hydatidiform mole(Lurain et al., 2010). The development rate
of choriocarcinoma in China was determined as 1 in 2882
pregnancies(Zhang et al.,, 2017). Asian, Native American, and
African American women have a higher risk of developing
choriocarcinoma than European and American women(Lurain et al.,
2010). Risk factors other than race include older age, long-term oral
contraceptive use, prior history of complete hydatidiform mole, and
blood type A(Lurain et al., 2010).

The exact pathogenesis of choriocarcinoma is not fully
understood, but studies have shown that cytotrophoblastic cells
function as stem cells and undergo malignant transformation.
Neoplastic  cytotrophoblasts differentiate into intermediate
trophoblasts and syncytiotrophoblasts ( Mao et al., 2007 ). The
mixture of cells mimics the normal development of the previllous
blastocyst, a feature seen in other gestational trophoblastic
neoplasms(Shih et al., 2007). Overexpression of p53 and MDM2
have been demonstrated in choriocarcinoma, with no evidence of
somatic mutation. Other genes implicated with either overexpression
or down-regulation via hyper-methylation include NECCI,
epidermal growth factor receptor, DOC-2/hDab2, Ras GTPase-
activating protein, E-cadherin, HIC-1, p16, and TIMP3. HLA-G is
demonstrated at very high levels in choriocarcinoma and functions
to change the tumor microenvironment through the inactivation of
the local immune system(Shih et al., 2007).
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Syncytiotrophoblasts, large eosinophilic smudgy
multinucleated cells with known, large hyperchromatic nuclei, are
intermixed with cytotrophoblasts, polygonal cells with distinct
borders, and single irregular nuclei(Ali et al., 2009). Additionally,
choriocarcinoma is an extremely vascular carcinoma characterized
by necrosis and the absence of chorionic villi(Lurain et al., 2010)

Intraplacental ~ choriocarcinoma  shows  trophoblast
proliferation around the villi in the third trimester placenta and is
usually normal in appearance (Heller et al., 2018).

Choriocarcinoma can be evaluated with many laboratory
tests, including complete blood count (CBC), coagulation tests, body
chemistries, kidney function panels, liver function panels, typing and
screening, and quantitative hCG (Lurain et al., 2011).

The United Kingdom registers and follows all patients with
hydatidiform molar pregnancies(Seckl et all., 2010). It uses the
following criteria to start chemotherapy in gestational trophoblastic
diseases: (Seckl et al., 2010):

e Plateaued or rising hCG following uterine evacuation
e Excessive vaginal bleeding

e Gastrointestinal or intraperitoneal bleeding

e Histologic evidence of choriocarcinoma

e FEvidence of metastases in brain, liver, or
gastrointestinal tract

e Lung opacities greater than 2 cm
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e Serum hCG over 20,000 IU/L 4 weeks following
evacuation

e High hCG after 6 months, even if it decreases after
evacuation.

Following the diagnosis of choriocarcinoma, the healthcare
professional should evaluate patients for metastasis; the lungs are the
most common site for metastasis(Zhang et al., 2017). Chest,
abdomen, and pelvic computed tomography are recommended in
staging due to the highly metastatic nature of choriocarcinoma.
Evaluate the brain via computer tomography or magnetic resonance
imaging (MRI)(Lurain et al., 2011).

The World Health Organization has developed the following
staging system for choriocarcinoma:(Seckl et al., 2010)

e Stage I: Disease confined to the uterus

e Stage II: Disease extending beyond the uterus, but
confined to genital structures

e Stage IlI: Disease extending to the lungs
e Stage IV: Disease invading other metastatic sites

The International Federation of Gynecology and Obstetrics
developed a scoring system by modifying the staging system of the
World Health Organization.

Criteria

Furthermore, the patients are then stratified into low- and
high-risk groups to determine treatment based on the following
criteria:(Lurain et al., 2011)
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Age
e 0: Younger than 39 years old
e 1: Greater than 39 years old

Antecedent Pregnancy

e 0: Mole
e 1: Abortion
e 2:Term

Pregnancy Event to Treatment Interval

e 0: Less than 4 months

e 1:4to 6 months

e 2:7t012 months

e 4: Greater than 1 year
Pretreatment hCG (mIU/ml)

o 0: Less than 1000

« 1:1000 to 10000

e 2:10000 to 100000

e 4: Greater than 100000
Largest Tumor Mass

e 0:Lessthan 3 cm

e 1:3to4cm

e 2: Greater than 5 cm
Site of Metastases

e 0: None
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o 1: Spleen, kidney
e 2:Gltract
e 4:Brain, liver
Number of Metastases
e 0: None
1:1to4
2:51t08

e 4: Greater than 8
Previous Failed Chemotherapy

o 0:None

e 2:Single-drug

e 4: Greater than 2 drugs
Cumulative Score

e Low-risk: Less than 7

o High-risk: Greater than 7

Low-risk gestational choriocarcinoma has almost 100%
survival in women treated with chemotherapy, and high-risk
gestational choriocarcinoma patients have 91% to 93% survival
when utilizing multi-agent chemotherapy with or without radiation
and surgery. Adverse risk factors making death more likely include
stage IV disease or a cumulative score greater than 12 in
women(Lurain et al. 2011).
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Intra-placental choriocarcinoma with metastasis to the infant
carries a very poor prognosis, with less than 20% survival(Lui et al.
2006).

Clinicians taking care of patients following molar pregnancy
should remain aware and vigilant of the pitfall of heterophile (human
anti-mouse) antibodies occurring in 3% to 4% of patients, resulting
in falsely positive elevated hCG. The presence of heterophile
antibodies can be teased out by serial dilution of serum, which will
not show a parallel decrease with dilution or sending of serum and
patient urine to a reference hCG laboratory.(Lurain et al., 2010).

High clinical suspicion should be maintained for
choriocarcinoma in women with hemoptysis and molar pregnancy,
current, or recent pregnancy, or irregular vaginal bleeding.(Zang et
al., 2017)

PSTT

Gestational trophoblastic neoplasia (GTN) is a group of
malignant neoplasms that arise from the placenta and mainly
consisting of gestational choriocarcinoma (the most common),
placental site trophoblastic tumor and epitelioid trophoblastic tumor
(1-2% of all trophoblastic tumor). All these diseases mainly occur in
the reproductive years, with a mean age of 30 years, except for a
significant percentage of ETT observed in premenopausal and
postmenopausal patients.(Hui et al., 2019)

Considering the past history of patients with PSST,
approximately 50-67% occur after a normal pregnancy, 16-25%
after a spontaneous miscarriage, and 16-50% after a hydatidiform
mole, and the period between the previous pregnancy and clinical
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symptoms can range from several months to 20 years. varies by(Hui
et all., 2019). This makes differential diagnosis difficult. (Hui et al.,
2019) (Hui et al., 2019)

Most common symptoms are vaginal bleeding and uterine
enlargement, followed by amenorrhea and abdominal pain; both
PSTT and ETT in 80% of the cases present mild to moderate
elevation of serum human chorionic gonadotropin (hCG) (values
ranging from 5 to 26000 mIU/mL), while GC has typical high levels
of this hormone in all patients. Another difference between GC and
the others concerns rates of recurrence and metastasis: while only
25-30% of the patients with PSTT or ETT show recurrence or
metastasis, GC can present early metastases that can involve lung,
liver, spleen, kidney, bowel, and brain.(Zampacorta et al., 2023)

Clinical suspicion may arise from symptoms, serology,
pelvic ultrasound examination and/or other radiological
examinations; hysterocolposcopy and biopsy are required for the
diagnosis of certainty.(Lukinovic et al., 2022)

Grossly, PSTT is a well circumscribed, nodular, round, solid
mass of 1 to 10 cm in size with cut surface usually solid and fleshy
and a white-tan to light yellow color. Generally, involves the
endomyometrium but deep myometrial invasion is seen in 50% of
cases, transmural myometrial invasion and involvement of sierosa is
seen in 10% of the cases, rarely with extension into the broad
ligament and adnexa. Focal hemorrhage and necrosis are seen in
nearly 50% of cases. On the other hand, GC and ETT present a deep
invasion of surrounding structures, especially GC that is a bulky,
dark red, solid, friable, destructive uterine mass with hemorrhage,
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necrosis, and deep myometrial invasion up to uterine
perforation.(Zampacorta et al., 2023)

Microscopic analysis in PSTT reveals implantation site
neoplastic intermediate trophoblasts, i.e., large, polyhedral to round,
often mononucleated cells predominately aggregated into cords,
nests and sheets with infiltrative growth pattern: characteristically
these cells infiltrate the myometrium by separating individual
muscle fibers and their vascular invasion pattern recapitulates that of
normal implantation trophoblast. In fact, in more than two-thirds of
cases tumor cells replace the wall of myometrial vessels and these
transformed blood vessels are unique among all human solid tumors
and allow PSTT diagnosis. Therefore, PSTT has a characteristic
monophasic cell population consisting of neoplastic intermediate
trophoblasts unlike triphasic GC that presents syncytiotrophoblast,
cytotrophoblast, and intermediate trophoblast components.
Furthermore, GC shows greater cytologic pleomorphism, higher
mitotic index and more extensive hemorrage and necrosis than PSTT
with infiltrative or solid destructive growth and common
lymphovascular tumor thrombi.(Zampacorta et al., 2023)

ETT can be distinguished from PSTT by some unique
pathological features, such as the presence of eosinophilic hyaline-
like material in the center of some tumor nests (simulating keratin
formation), diffuse or “geographic” necrosis, scattered decidualized
benign stromal cells around the tumor(Zampacorta et al., 2023).

In PSTT, immunohistochemical stainings for epithelial
markers (CKAE1/AE3 and CK18), hPL, MUC4, HSD3B1, HLA-G,
MEL-CAM (CD146), CD10, GATA3 and PDL1 are positive.
Inhibin and hCG are positive only in scattered multinucleated tumor
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cells and the proliferative index evaluated with Ki-67 is equal to 10-
30% of the neoplastic cells. On the other hand, in ETT, MEL-CAM
and hPL are expressed only in individual cells while inhibin is
diffusely positive in tumor cells; lastly, GC presents several staining
patterns based on different types of neoplastic cells
(syncytiotrophoblasts,  cytotrophoblasts  and intermediate
trophoblasts), but the diagnostic key is the high mitotic index (Ki-67
> 90%) with a diffuse positivity for hCG.(Feng et al., 2019)

ETT

Epithelioid trophoblastic tumor (ETT) is the rarest subtype
of gestational trophoblastic neoplasia (GTN) accounting 1.0%-2.0%
of all GTN cases.(Li et al., 2011) Shih and Kurtmann first reported
on the clinical and pathological features of ETT in 1998, and since
2003 the World Health Organization has accepted the classification
of the tumor as a form of GTN.(Lybol et al., 2011) ETT can arise
from all types of pregnancy, including full-term delivery,
miscarriage, ectopic pregnancy, or following a hydatidiform mole.
The clinical presentations include mostly, vaginal bleeding and
slightly elevated B-serum chorionic gonadotropin (B3-hCG)
levels.(Shih et al., 2007)

Almost half of the cases occur in the cervix or the lower
uterine segment forming a well-defined, expandable mass. The
tumor appears as a discrete, nodular, expansile lesion with solid,
cystic, and hemorrhagic components. The gross size varies from 0.5
to 5 cm(Allison et al., 2006). Microscopically the growth pattern of
ETT is nodular and well-circumscribed with focally infiltrative at the
periphery.(Lanjevar et al., 2022). The cells are relatively uniform,
mononucleate arranged in nests and cords, the predominant cell type
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being chorionic-type intermediate trophoblast. Also, compared to
placental trophoblastic tumors and choriocarcinoma, calcification is
common in epithelioid trophoblastic tumors.(Lanjevar et al., 2022).
Mitoses are reported to range from 0-9/10 high-power fields with a
mean of 2/10 and the Ki-67/MIB1 proliferative index ranges from
10%—-25%(Allison et al., 2006). Immunohistochemically, ETT has
diffuse expression of HLA-G, p63, inhibin, cyclin E, HSD3B1,
GATAS3(Lanjevar et al., 2022). Other trophoblastic markers
including Mel-CAM and hPL are focally positive.(Lanjevar et al.,
2022).

ETT has a high resistance to single-agent chemotherapy and
a mortality rate of 10% to 24% for poor prognosis, requiring
multiagent therapy(Lybol et al., 2011). The current standard of care
focuses on total abdominal hysterectomy bilateral salpingo-
oophorectomy, lymphadenectomy, and resection of areas of residual
disease following multiagent chemotherapy in early-stage
disease(Shih et al., 2011).

Surgery combined with chemotherapy is recommended for
patients with metastatic disease. Despite the rarity of ETT with a
small number of cases in analyses, it is difficult to establish a
management strategy for patients with this disease. In our opinion,
the future treatment of ETT could be by immunotherapy,
investigational studies on biological agents targeting molecules like
EGFR, VEGF, PD-1, PD-L2, CD-105, and LPCAT1 are required,
especially in resistant chemotherapy disease.(Gorun et al., 2022)

Treatment of Low Risk Gestational Trophpblastic Neoplasia

The main chemotherapeutics used in single-agent treatment
of low-risk GTN are methotrexate and dactinomycin. Debate
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continues regarding the most effective treatment regimen, including
primary cure rates, patient recovery and quality of life, side effect
profiles, and cost.

The Gynecologic Oncology Group conducted a randomized
controlled trial of dactinomycin administered every 2 weeks (1.25
mg/m? maximum dose 2 mg) versus weekly methotrexate (30 mg/m?
) and found that dactinomycin administered every 2 weeks compared
with methotrexate by 70%. It concluded that it showed superiority
with a complete response rate of 53%(Osborne et all., 2011).
Overall, there are no major differences in the toxicity and side effect
profiles of methotrexate and dactinomycin. The most common side
effects are nausea, fatigue and anemia. However, while alopecia is
more common with dactinomycin, stomatitis is more common with
methotrexate(Lawrie et all., 2016).

Hysterectomy may be recommended for patients with stage |
disease and no desire for children, but permanent disease may occur
after surgery and systemic treatment may be necessary(Bolze et all.,
2018). A retrospective study showed that 82% of women with non-
metastatic, low-risk gestational trophoblastic disease who underwent
hysterectomy did not need chemotherapy(Bolze et all., 2018).
Curettage may be recommended for patients under 35 years of age
with a WHO prognostic score below 5. This approach can save more
than 40% of patients without the need for chemotherapy and has a
low incidence of complications such as uterine perforation or acute
bleeding(Osborne et all., 2016). Drug therapy is continued until
serum hCG levels return to normal, followed by consolidation
therapy for 4 to 6 weeks(McGrath et all., 2010). Cure rates approach
100% in patients with low-risk disease.
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Treatment of High Risk Gestational Trophoblastic Neoplasia

High-risk gestational trophoblastic neoplasia is treated with
combination chemotherapy. Two commonly used regimens with
high cure rates and acceptable toxicity profiles are etoposide,
methotrexate, dactinomycin, cyclophosphamide, vincristine (EMA-
CO) and etoposide, methotrexate, dactinomycin, etoposide, cisplatin
(EMA-EP). Patients with liver and brain metastases and a WHO
score above 12 are considered ultra-high risk. These patients may die
during treatment due to acute bleeding or complications of
disseminated disease. After normalization of serum hCG,
consolidation therapy continues for 8 weeks(Cyriac et all., 2011).

Reccurrent Gestational Trophoblastic Neoplasia

Recurrence of gestational trophoblastic neoplasia requires
restaging with computed tomography scan of the head, chest,
abdomen, and pelvis(Mapelli et all., 2013). Fluorodeoxyglucose
positron emission tomography may be useful in localizing refractory
or recurrent disease foci and planning treatment(Mapelli et all.,
2013).

The disease must be re-scored using the WHO staging
system, and treatment options for those at high risk include EMA-
EP, EMA-CO, |ICE(ifosfamide, carboplatin, etoposide)
protocols(FIGO 2009).
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CHAPTER I

Case Report: Internal Jugular Vein Thrombosis in a
35-Year-Old Woman Developing Ovarian
Hyperstimulation Syndrome During IVF Treatment

Mesut ALCT!

Introduction:

Ovarian hyperstimulation syndrome (OHSS) is a potentially
life-threatening complication that can occur in women undergoing
controlled ovarian stimulation for IVF. OHSS is characterized by
ovarian enlargement and fluid shift from the intravascular space to
the third space, leading to ascites, pleural effusion, and
thromboembolic events. Thrombosis, although rare, is a significant
complication associated with OHSS due to increased blood viscosity
and a hypercoagulable state.
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Case Presentation:

A 35-year-old woman with an eight-year history of infertility
received IVF treatment at an external center. Eight days after the
transfer, she presented to our Emergency Department with
complaints of abdominal pain and distension. Physical examination
revealed significant abdominal distension, and the patient developed
moderate OHSS symptoms such as nausea, vomiting, and shortness
of breath. Transabdominal ultrasound showed bilateral
hyperstimulated ovaries extending above the umbilical level, with
each ovary approximately 30 cm in diameter. There was widespread
ascites with about 5 cm of free fluid, and echogenic fluid was
observed in the splenic and hepatic regions. The patient also had
pleural effusion, and her oxygen saturation was around 88%. She
was admitted to the Intensive Care Unit (ICU) for monitoring and
was started on high-flow nasal oxygen.

Intravenous hydration, electrolyte management, and
therapeutic anticoagulation with enoxaparin (80 mg daily) were
administered. Due to her respiratory symptoms, she remained in the
ICU for four days. After hydration, anticoagulation, and antibiotic
therapy, the patient was transferred to the ward for further
monitoring. Over the next 10 days, patients symptoms improved, and
a follow-up thoracic ultrasound showed no effusion, though the
hyperstimulated appearance of the ovaries persisted. An intrauterine
gestational sac was observed, and the patient was discharged with
prophylactic anticoagulation after a total of 14 days, including four
days in the ICU.

One week after discharge, the patient had no additional
complaints. However, three weeks later, she presented to our clinic
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with sudden neck swelling and pain on the right side, accompanied
by low-grade fever. Physical examination revealed neck swelling
with mild warmth. Neck ultrasound and Doppler ultrasound were
performed, revealing a thrombus in the right internal jugular vein.
Based on this finding, the patient was readmitted, and the enoxaparin
dose was increased to therapeutic levels (1 mg/kg twice daily). She
was closely monitored for pulmonary embolism and other
thromboembolic complications. After 10 days of therapeutic
enoxaparin, the thrombus in the IJV recanalized. The patient
continued therapeutic enoxaparin for two more weeks before
transitioning to a prophylactic dose.

Laboratory tests for lupus anticoagulant, anticardiolipin
antibody, antinuclear antibody, anti-DsDNA, thrombophilia gene
panel (MTHFR heterozygous), BCL-ABL, activated protein C and
S, JAK-2 gene, and homocysteine levels were ordered, revealing
only MTHFR heterozygosity. An anatomical scan detected a single
umbilical artery anomaly. At 31 weeks, fetal growth restriction was
noted, and the patient was admitted to our clinic. Betamethasone was
administered, and hydration was provided. The patient was
monitored twice weekly with Doppler studies and underwent an
emergency cesarean section at 35 weeks due to oligohydramnios,
delivering a girl weighing 1940 grams with an APGAR score of 8/8.

Discussion:

The development of IJV thrombosis in the context of OHSS
is a rare but serious complication. Its pathophysiology involves
multiple factors, including hemoconcentration, elevated circulating
estrogen levels, and increased vascular permeability, all contributing
to a procoagulant state. OHSS can be classified as mild, moderate,

--30--



severe, or critical based on clinical symptoms and laboratory
findings. In this case, the patient had moderate to severe OHSS,
putting her at higher risk for thromboembolic events. Despite
prophylactic anticoagulation, the development of IJV thrombosis
indicates that standard prophylactic measures may be inadequate in
some high-risk cases, emphasizing the importance of individualized
anticoagulation strategies for patients with severe OHSS.

The treatment of 1JV thrombosis involves therapeutic
anticoagulation and supportive care. In this case, the patient
responded well to increased enoxaparin doses, showing gradual
improvement in symptoms and resolution of the thrombus as
confirmed by follow-up Doppler ultrasound.

Conclusion:

This case highlights the importance of recognizing the risk
of thromboembolic events in patients undergoing IVF treatment,
particularly those with OHSS. Careful monitoring and potentially
more aggressive anticoagulation strategies may be necessary for
high-risk patients. Further research is needed to establish optimal
protocols for preventing and managing thromboembolic
complications associated with OHSS.
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CHAPTER Il

Robotic Surgery in Endometrial Cancer

Varol GULSEREN

1. Introduction

Endometrial carcinoma (EC) is the fourth most common
cancer in women worldwide, and the most common gynecological
malignancy in the developed countries (Padmanabhan & al., 2019).
The majority of cases have endometrioid histology corresponding to
estrogen-dependent. Fortunately, most new diagnoses of EC are
early-stage, low-grade disease, with have excellent survival. The
first step and cornerstone in the management of endometrial cancers
is surgical staging according to the International Federation of
Gynecology and Obstetrics (FIGO) 2009 (Creasman, 2009).
Traditionally, laparotomy have been the procedure of choice.
However increasingly minimally invasive surgical methods have
been used in the last two decads. In addition to, many surgeons find
it difficult to master the laparoscopic approach due to its responsive
movements and abutment effects and do not offer it to most of their
patients. This computer-assisted minimally invasive surgery has
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been called “robotic surgery” and with this method, the above
mentioned difficulties can be overcome in laparoscopy.

Obesity is a well-known risk factor for developing EC.
Mortality for survivors is significantly more likely to be related to
obesity-related comorbidities. Obesity and EC, likely interacting
with each other, are augmenting in the Western world (Flegal & al.,
2016). Therefore this subgroup will proceed to be a defiance for
gynecologic oncology surgeons. Nevertheless, robotic surgery
increasingly the method of choice in the obese population (Lindfors
& al., 2020). Minimal invasive surgery appears to provide equivalent
outcomes in terms of survival compared with laparotomy, with
further advantages: shorter length of stay, less use of pain Killers,
lower rate of complications, and improved quality of life.

The standard surgical approach for FIGO stage | EC
withstand of total hysterectomy and bilateral salpingo-
oophorectomy with or without lymphadenectomy (Bartosch & al.,
2017). In general, literature datas recommend a complete surgical
staging for intermediate high-risk endometrioid cancer (FIGO stage
IA G3 and IB) (Bartosch & al., 2017). Lymphadenectomy could be
important in assigning a case’s prognosis and in tailoring adjuvant
treatments. In the studies, it is found that have failed to show a
overall survival (OS) or disease-free survival (DFS) benefit in stage
| endometrial cancer (Benedetti & al., 2008; Kitchener & al., 2009).
The role of systematic lymphadenectomy is an issue of current
controversy. Conventionally, the surgical approach for stage Il EC
consists of total hysterectomy with salpingo-oophorectomy and
systematic pelvic lymphadenectomy with or without para-aortic
lymphadenectomy (Bartosch & al., 2017).
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2. The Application of Robotic Surgery in Endometrial Cancer

A surgical robot is a computer-controlled system that can be
programmed to assist the surgeon in the application and
manipulation of surgical instruments. This system permits the
surgeon to operate from a console that is remote from the operative
table. This system was initially planned for implementation by the
military to provide immediate surgical capability on the battlefield
for a surgeon located at a site remote from the injured service
member (telesurgery) (Satava, 2003). The first robotic-assisted
gynecologic surgery was performed in 1998 (Falcone, 1999). The
benefits of robotic surgery are similar those of conventional
laparoscopy. In addition to, robotic surgery have advantages of
overcoming several barriers to the use of laparoscopy. Robotic
machine has three parts: 1- surgeon’s console, 2- patient cart, 3-
optical cart. Surgeon’s console contains 3-dimensional monitor and
joysticks which control the instruments. A three-dimensional view
of the operative field is provided with the stereoscopic, binocular
viewer. Patient cart has four arms for the instrument and camera. The
robot allows for 7° of motion vs. the limited 4° of motion in
laparoscopy. The robotic arms imitate the movements of the
surgeon’s hand. The surgeon is able to perform traditional
laparoscopic procedures to include: grasping, cutting, manipulating
tissues, dissecting, cutting, suturing, and coagulating.

After placing the patient in the lithotomy position, the uterine
manipulator is fixed inside the cervical and uterine cavity. Helps
manipulate the uterus intraoperatively. With the optical trocar, a 12
mm camera port is placed 3 cm above the belly button in the midline.
The rest of the ports are placed after the abdomen is inflated with
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gas. A 0° degree camera is usually used except for the paraaortic
lymphadenectomy (used 30° degree camera) step of the operation.

Robotic surgery compared to conventional laparoscopy
(table 1):

Advantages: Binocular three-dimensional high-definition
immersion view, seven degrees of freedom permitted with the
wristed instruments (Improved dexterity, provides a better precision
of movement without tremor, intuitive instrument movement), easier
to complete radical and morbid surgeries, improved ergonomics for
the surgeon, easier suturing, a shorter learning process.

Disadvantage: Lack of tactile perception, increased cost, risk
of intraoperative mechanical failure, need for additional trained staff.

In the literature, it is shown that the operation time in patients
with EC was significantly longer in the robotic surgery group than
in both of the laparoscopic and laparotomy group (Aiko & al., 2020;
Wang & al., 2020; Ind & al., 2017). Estimated blood loss is found
the similar between robotic surgery group and laparoscopic surgery
group but was significantly less in the robotic surgery group than in
the laparotomy group (Wang & al., 2020; Park & al., 2016). In
consistent with these results, there are studies showing that the
estimated blood loss in robotic surgery is higher than laparoscopic
surgery (Aiko & al., 2020). Length of stay was found shorter in
robotic surgery than laparoscopic surgery and laparotomy (Aiko &
al., 2020; Wang & al., 2020; Park & al., 2016).
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Table 1. Comparison of robotic surgery with laparoscopy

Advantages

Dis-advantages

- Binocular three-dimensional
high-definition immersion view,
- Seven degrees of freedom
permitted with the wristed
instruments (Improved dexterity,

- Lack of tactile perception,

- Increased cost,

- Risk of intraoperative
mechanical failure,

- Need for additional trained staff.

provides a better precision of
movement without tremor,
intuitive instrument movement),
- Easier to complete radical and
morbid surgeries,

- Improved ergonomics for the
surgeon,

- Easier suturing,

- Shorter learning proces

3. Obesity

There are several reasons to operate with robotic surgery in
EC patients. One of the most important reasons is that most EC
patients are obese. About 65% of patients is obese (Lindfors & al.,
2020). Wound infection and difficult management of laparoscopy or
laparotomy in patients with obese are major factors in robotic
surgery selection.

Obese cases may not be submitted standard surgical
procedure to the same extent as the general population, partly due to
surgeons' bias (Lindfors & al., 2020). Studies have shown that
obesity increases the risk of surgical morbidity regardless of the
surgical method, but minimally invasive surgerys significantly
reduce the risk compared to open surgery (Gunderson & al., 2014;
Bouwman & al., 2015). Nevertheless, obese cases are known to be a
technical challenge due to compromised surgical access. Against
this, in the some study, there were found that it is no significant
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difference in term of the number of pelvic nodes, operation time,
estimated blood loss or length of hospital stay between the patients
with obese and non-obese (Zhao & al., 2020). In a study of patients
with endometrial cancer with morbidly obese (body mass index>
40), there were found that there was no difference in laparotomy and
robotic surgery groups in terms of intraoperative, postoperative
complication and wound infection (Fornalik & al., 2018). Pelvic and
paraaortic lymph node dissection numbers were similar between the
groups (Fornalik & al., 2018). It was found that the estimated blood
loss was less in the robotic surgery group and the total operation time
was less in the laparotomy group (Fornalik & al., 2018). In the study
by Lindfors et al., there was a significantly lower blood loss, lower
need for transfusions, shorter operating time, and shorter
postoperative stay in hospital in the robotic group than open surgical
group at obese cases (Lindfors & al., 2020). In addition to, it find
that there was a significant difference in OS, in favor of robotic
compared to open surgery (Lindfors & al., 2020).

4. Oncologic outcomes and effectiveness on survival

The adequacy of lymphadenectomy is very important for
surgical staging in endometrial cancer. In the previous studies, they
are shown that the number of pelvic and paraaortic lymph nodes
taken was similar in patients who underwent between robotic
surgery and laparoscopic surgery or laparotomy (Aiko & al., 2020;
Wang & al., 2020; Ind & al., 2017; Gracia & al., 2020). When the
elderly (>70 years) and younger patients were compared, no
difference was found between the number of pelvic and para-aortic
lymph nodes received (Hotton & al., 2020).
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Although the adequacy of lymphadenectomy is very
important, it does not fully reflect the survival. In the previous
studies, it is found that no difference in five year OS was found
between the open surgery and robotic surgery groups (Park & al.,
2016; Song & al., 2020; Lindfors & al., 2018). However, five year
DFS was significantly higher in the laparotomy group than in the
robotic group (Park & al., 2016; Song & al., 2020). Comparing
laparoscopy and robotic surgery, in the previous study, it is shown
that both DFS and OS do not vary with the surgical approach
(laparoscopycal and robotic) (Park & al., 2016; Corrado & al., 2018).
In the study comparing patients undergoing single port laparoscopy,
multiport laparoscopy and robotic surgery, it was shown that there
was no difference between the groups between disease-free and OS
(Chambers & al., 2019). In the meta-analysis, it evaluated mortality
rates of patients with underwent hysterectomy for any type of
gynecological malignancy: mortality rate for laparoscopy is 1/281
(1/169—1/469) and mortality rate for robotics is 1/476 (1/365—1/620)
(Behbehani & al., 2019). The effect of robotic surgery and other
interventional methods on the efficiency of the surgery was given in
table 2.
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Table 2. The effect of robotic surgery and other interventional

methods on the efficiency of the surgery

No. of Recurrence OS (5 years) Intraoperative
patients complication
Lindfors A. Etal LT: 86 LT:17.4% LT: 75.6% LT: 0 (0%)
(5) 2020 R: 131 R:9.9% R: 87.0% R:5 (3.8%)
P: 0.02 P: 0.55
Chambers L. et al. LS: 496 LS: 91.8%
(24) 2019 R: 645 R:90.7%
P: 0.99
Song J. Etal (21) LT: 58 LT: 0% LT: 94.2%
2020 R: 77 R: 10.4% R: 95.5%
P: 0.51
Aiko K. Etal (11) LS: 102 LS: 2 (2%)
2020 R:121 R: 1 (0.8%)
P:0.19
Lindfors A. Et al LT: 137 LT: 69% LT: 1 (1%)
(22) 2018 R: 141 R: 77% R: 6 (4%)
P: 0.29 P:0.13
Corrado G. Et al LS: 406 LS: 8.2% LS unspecified LS: 9 (2.2%)
(23) 2018 R: 249 R: 6.8% R unspecified R: 8 (3.2%)
P: P:0.79 P: 0.43
Fornalik H. et al LT: 35 LT: 0%
(18) 2018 R: 76 R: 7%
P:0.18
Lee HJ. et al (35) LS: 16 LS: 12.5%
2018 R: 26 R: 11.5%
P:1.0
Chan JK. et al. (36) LT: 567 LT: 22.6%
2015 LS: 98 LS: 13.3%
R: 422 R: 8.3%
P<0.01

LN: Lymph node DFS: Disease Free-Survival OS: Overall Survival

R: Robotic surgery LS: Laparoscopic surgery LT: Laparotomy

5. Sentinel node mapping

Patients with metastatic EC have a much poor prognosis.
Most common metastatic locations include intra-abdominal organs
and lymph nodes. There is important accurately assign FIGO
surgical stage to choosing to appropriate adjuvant therapy.

Therefore,

pelvic and paraaortic lymphadenectomy is often

recommended to allow for complete pathologic nodal assessment.
Nevertheless, in a largely low-risk endometrial cancer population,
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trials had not found any survival benefits for surgical nodal
evaluation as well as can resulted acut and chronic complication.
Workings has been made to limit the extent of lymphadenectomy to
minimize chronic long-term leg edema impairing patients' quality of
life side effects by the application of sentinel lymph node (SLN)
mapping algorithm with success. In a study of patients undergoing
SLN mapping with robotic surgery, applying the SLN algorithm,
positive nodes were detected in 91.3% (sensitivity) and the negative
predictive value was 98.8% (Backes & al., 2019). Robotic approach
as minimally invasive surgery may be preferred in sentinel lymph
node sampling, to reduce bleeding and lymphatic disruptions and
interventional processing.

6. Complications and long-term effects

Acute - chronic complications and their effects on long-term
general health in the evaluation of robotic surgery performed in EC
patients suggest that the selection of this method should increase
over time. When evaluated in terms of intraoperative complications
(intestinal injury, bladder injury, vaginal laceration, intraoperative
bleeding> 500 ml, and inferior vena cava injury), there were
significantly fewer intraoperative complications in the robotic
surgery group than in both of the laparoscopic surgery and
laparotomy group (Wang & al., 2020; Park & al., 2016). Some
studies shown that there was significantly less blood transfusion in
the robotic surgery group than laparoscopic surgery and laparotomy
(Wang & al., 2020, Ind & al., 2017; Matern, Kang & Lim, 2020).
However, despite this difference, there was no significant difference
in blood transfusion wuse and postoperative hemoglobin
concentration awareness (Ind & al., 2017). Nevertheless, in robotic

surgery, the time of surgery was found to be higher than laparoscopic
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surgery (Aiko & al., 2020). However, at the end of the learning
curve, this difference may be reduced and perhaps closed.

When evaluated in terms of postoperative complications
(deep vein thrombosis, pulmonary embolism, intestinal obstruction,
fever, vaginal cuff infection, pelvic abscess, wound infection, hernia,
vaginal cuff dehiscence, and lymphedema), there was no found
difference between robotic surgery and laparoscopic surgery (Aiko
& al., 2020; Wang & al., 2020; Park & al., 2016). Postoperative
complication was less in robotic surgery than laparotomy (Wang &
al.,, 2020; Park & al.,, 2016). However, when postoperative
complications were evaluated in some studies, there was no
difference between laparotomy and robotic surgery (Padmanabhan
& al., 2019; Ind & al., 2017; Lindfors & al., 2018). Also, there was
no difference between the laparotomy and robotic surgery groups in
terms of pain scores or use of post-operative analgesia (Ind & al.,
2017). On the basis of the available literature, datas suggested a low
incidence of postoperative symptomatic venous thromboembolism
after robotic-assisted hysterectomy in obese patients with
endometrial cancer and it is found that there seems to be no clear
clinical or economic justification for the universal use of
thromboprophylaxis (Carbajal-Mamani & al., 2020; Laskov & al.,
2018). We agree the decision of thromboprophylaxis should be made
on a case-by-case basis. In previous studies, neither intraoperative
nor postoperative complications differed between normal weight and
obese, elderly and younger patients (Aiko & al., 2020; Gracia & al.,
2020; Hotton & al., 2020).

Long-term results of robotic surgery have serious
impressions on quality of life and social life. General health and
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social functioning, postoperative robotic surgery group was found to
be significantly better than open surgery (Lundin & al., 2019). No
significant difference was found in physical functioning, bodily pain,
vitality, role emotional and mental health (Lundin & al., 2019). In
the study where sexual health measures were evaluated in patients
operated for endometrial cancer; it is shown that there were no
significant differences in the quality of life and sexual health
measures between the laparoscopic and robotic groups at baseline or
specific time point post-surgery (Ferguson & al., 2018).
Furthermore, there was no increase in the possibility of developing
urinary incontinence in patients undergoing robotic surgery
(Lipetskaia & al., 2019). Intraoperative and postoperative
complications and long term results of robotic surgery are given in
table 3.

7. Learning Curve

Robotic-assisted surgery is also associated with a shorter
learning curve which enables more surgeons to do minimally
invasive surgery for endometrial cancer (Padmanabhan & al., 2019).
Investigation of operative time for robotic-assisted hysterectomy
with lymphadenectomy with respect to chronologic order of each
group of 20 cases demonstrated a decrease in operative time (Wang
& al., 2020). However, For the groups with laparoscopic and
laparotomy, there was no difference in operative time with respect
to chronologic group order of cases (Wang & al., 2020). It was
concluded that the learning curve for robotic-assisted surgery seems
to be easier compared with that for laparoscopic surgery for surgical
management of endometrial cancer.
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Table 3. Complications of robotic surgery
Compared to LS Comparedto LT

Intraoperative complications

Intestinal injury 12,14 412,14
Bladder injury +12.14 +12,14
Vaginal laceration 41214 +12,14
Intraoperative bleeding (> 500 ml) +12.14 +12.14
Inferior vena cava injury +12.14 +12.14
Blood transfusion +12.1327 12,1327
Postoperative complications

Thrombosis, pulmonary embolism N/A1112,14.19,23 +1214 NJALIB22
Intestinal obstruction N/A1112.14,19.23 +1214 N/ALI22
Fever N/All,lz,,l4,19,23 +12,14 , N/Al,l3,22
Infection, Abscess N/ALL12,1419,23 +1214 N/ALI322
Hernia N/All,lZ,,l4,l9,23 +12,14 , N/Al,13,22
Lymphedema N/All,lZ,,l4,l9,23 +12,14 , N/Al,13,22
Long-term results

General health and social functioning +30
Physical functioning, bodily pain N/A
Role emotional and mental health N/A%
Quality of life N/A3! N/A3!
Sexual health measures N/AS! N/A3!
Urinary incontinence N/A%? N/A3?

LS : Laparoscopy , LT: Laparotomy,

“+” . Less complications in robotic surgery, “-“ : More
complications in robotic surgery, “N/A” : No significant difference

8. Disadvantage-Cost

An important concern raised about robotic surgery relates to
the high costs associated with the operation linked mainly to
maintenance costs and operating room time; however, research has
shown that the latter of these two factors becomes insignificantwith
improved surgeon experience (Matern, Kang & Lim, 2020). The
total costs one-year post-surgery from hospitalization, primary
sector visits, outpatient visits and prescription drugs were higher per
patient in the robotic surgery group (Korsholm & al., 2019).
According to the metaanalysis results obtained with the data of many
studies, robotic surgery was found to be more costly (Ind & al.,
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2017). However, in EC staging with underwent robotic surgery, was
associated with significantly lower medicine and material costs
attributed to intravenous fluids, analgesia, antiemetics and length of
stay than open surgery (Agarwal, Rajanbabu & Unnikrishnan, 2018).
In the other study, it is found that costs for surgery and direct
postoperative care did not differ significantly between the
laparotomy and robotic surgery groups (Lindfors & al., 2018).

9. Conclusion

The effectiveness and oncological results of surgery in
robotic surgery in endometrial cancer appear to be similar to other
surgical methods. It has been stated that it has generally better results
than other methods for intraoperative complications. The learning
curve has been reported to be shorter than laparoscopic surgery.
When all features are evaluated, robotic surgery may be the first
method of choice especially for early stage endometrial cancer and
obese patients.
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CHAPTER IV

Yardimcr Ureme Teknolojisinde Kullanilan Overyan
Stimulasyon Stratejilerinin Yeniden Degerlendirilmesi

Gizem Nil CEYLAN!?
Biisra KORPE?
Caner KOSE?

Giris

Yardime: iireme teknolojisi (YUT), 1978 yilinda ilk in vitro
fertilizasyon (IVF) bebeginin dogumundan bu yana hizla ilerlemistir
ve ilk IVF tedavisi uyarilmamus bir siklus ile gergeklestirilmistir. Bir
IVF tedavi dongiisiiniin amaci, hasta giivenligi, tedavi yan etkileri ve
maliyet gibi faktorleri dikkate alarak, tek bir oosit toplama
prosediiriinden hem canli dogum olasiligin1 hem de kiimiilatif canli
dogum oranini en iist diizeye ¢ikarmaktir.

Overyan stimiilasyon, IVF tedavi siirecinde Kritik bir adimdir
ciinkii oosit toplama sirasinda toplanan oosit sayisi, canli dogum

1 Op.Dr.Gizem Nil Ceylan, Istanbul Géztepe Prof.Dr.Siileyman Yalcin Sehir Hastanesi, Kadin

Hastaliklart ve Dogum

2 Dog¢.Dr.Caner Kése, Ankara Etlik Sehir Hastanesi, Kadin Hastaliklart ve Dogum

3 Op.Dr.Bugra Korpe, Ankara Etlik Sehir Hastanesi, Kadin Hastaliklart ve Dogum
--52--



sansinin daha yiiksek olmasiyla iligkilendirilir. IVF tedavisi goren
hastalarda, oosit verimini en tist diizeye ¢ikarmak i¢in ¢esitli overyan
stimiilasyon protokolleri gelistirilmis ve tasarlanmistir. Bununla
birlikte, YUT i¢in overyan stimiilasyonunun en ciddi ve yasami
tehdit eden  komplikasyonlarindan  biri  olan  overyan
hiperstimiilasyon sendromu (OHSS) riskinde artig goriilmektedir.
Son on yilda, hafif (mild) stimiilasyon protokolleri daha ytiksek bir
giivenlik profiline sahip olduklar1 ve mukayese edilebilir reprodiiktif
sonuglarla (Nargund vd., 2017) iliskili olduklar1 igin popiilerlik

kazanmustir.

Overyan stimiilasyonu icin 6n tedavi

On tedavi, planlanan over stimulasyonu siklusundan hemen
onceki siklusta hormon tedavisinin kullanilmasini ifade eder. Hem
ostrojen hem de progestojen iceren kombine oral kontraseptif haplar
(KOK), sadece ostrojen veya sadece progestojen preparatlari dahil
olmak iizere farkli oral 6n tedavi hormon tiirleri vardir. On tedavi
asagidaki durumlarda kullanilmaktadir.

1.0Overyan yamit1 iyilestirmek

On tedavi, spontan luteinizan hormon (LH) pikinin
olugsmasin1 onleyerek, antral folikiil sayisini artirarak, folikiillerin
gelisimini senkronize ederek ve oositlerin kalitesini artirarak diisiik
overyen yanit1 (DOR) olan hastalarda gonadotropinlere olan yaniti
iyilestirebilir (Orvieto, 2022)

Sadece ostrojen 6n tedavisi, KOK haplara kiyasla folikiil
uyarict hormonun (FSH) daha hafif bir sekilde baskilanmasi ile
antral folikiil capinda daha az bir azalmaya neden oldugu i¢in
popiilerlik kazanmaktadir (Fanchin, 2003; S. Zhang vd., 2022)
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2.Senkronizasyon

On tedavi, luteal-folikiiler gegis sirasinda FSH seviyelerinin
asirt  yiikselmesini Onleyerek folikiiler gelisimin senkronize
edilmesine yardimct olabilir. Bu durum erken antral folikiillerin
katilimin1 ve siklusun erken donemlerinde bir veya daha fazla
dominant folikiiliin erken gelisimini dnleyerek stimiilasyon sirasinda
asenkronize folikiil gelisimini engeller. (Gonen vd., 1990) .Bu
durum, bazal FSH seviyeleri yiiksek olan kadinlarda ve
gonadotropin salgilatict hormon (GnRH) antagonisti protokolii
kullanilan kadinlarda daha yaygin goriiliir, ¢linkii bu protokolde
siklusun erken donemlerinde, gonadotropin stimiilasyonundan
birkag¢ giin sonra GnRH antagonisti eklenene kadar, yeterli hipofiz
down regiilasyonu saglanamamaktadir. Yapilan ¢aligmalar dstradiol
ile 6n tedavinin GnRH antagonist protokoliinde folikiil
senkronizasyonunda etkili oldugunu gostermistir (Saple vd., 2016;
Zhu vd., 2022). Daha onceki sikluslarda asenkronize folikiil gelisimi
nedeniyle suboptimal sonug alan kadinlarda 6n tedavi diisiiniilebilir.

3.Planlama

Hormon tedavisinin siiresini ayarlamak tedavi dongiisiiniin
baslama zamanlamasinda esneklige olanak verdiginden siklusun
baslangicini kontrol etmeye yardimci olur.(Barmat vd., 2005; Gonen
vd., 1990; J. A. Huirne vd., 2006).Polikistik over sendromu (PKOS)
olan hastalarda  genellikle oligomenore veya amenore
goriildiigiinden, ©on tedavi genellikle bu hastalarda siklusun
baslangicin1 planlamak (menstriilasyonu baslatmak) i¢in kullanilir.
KOK haplar veya progesteron, bu amagla PKOS olan hastalarda
yaygin olarak kullanilmaktadir ayrica yiiksek endojen LH
seviyelerini baskilamaya da yardimci olurlar. (Wei vd., 2017) .
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4.0ver Kisti olusumunu azaltma

On tedavi, dzellikle GnRH agonist protokoliinde alevlenme
etkisi nedeniyle, siklusun basinda over Kisti olusumunu azaltmaya
yardimer olabilir. KOK haplar ile 6n tedavinin, GnRH agonist
tedavisinin siiresini  kisalttigi ve ihtiya¢ duyulan gonadotropin
miktari, gebelik oranim1 olumsuz etkilemeden, azalttig
gosterilmistir (Biljan vd., 1998). Alternatif olarak, siklusun basinda
over Kistlerinin olusumunu azalttig1 gosterildigi igin progestojen 6n
tedavisi de kullanilabilir.(Engmann vd., 1999). On tedavi verilmesi
planlanirsa, rejimin se¢imi ovaryan stimiilasyon protokoliine ve
hasta gruplarina gore degisir.

GnRH agonist protokolii

KOK’lar stimiilasyondan o6nceki siklusun 2. veya 3.
giinlinden itibaren baglatilabilir ve en az 3 hafta boyunca devam
ettirilebilir.

Kisa GnRH agonist protokoliinde, agonist ilag, 14 veya daha
fazla giinlik KOK kullanimindan sonra baglatilabilir. (KOK 6n
tedavisinin son haftasiyla ortiistir).

GnRH antagonist protokolii

KOK haplar, bir onceki siklusun 2. veya 3. giiniinden
baslayarak 2 ila 3 hafta boyunca verilebilir, KOK haplarin
kesilmesini takip eden 5 giinliik bir ilagsiz donemden sonra, overyan
stimiilasyon  siklus baslangicinin 2. veya 3. giniinde
baslatilabilir.(Montoya-Botero vd., 2020). Diisiik yanit olarak kabul
edilen kadinlarda(Patrizio vd., 2015), luteal faz 6stradiol 6n tedavisi
tercih edilebilir, 6nceki dongiiniin 20. giiniinde baglar ve adet
baglangicinin 2. giliniinde kesilir, 2. veya 3. giinlerde baslayan
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gonadotropin  kullanim1 ile ovaryan stimiilasyona devam
edilir.(Cindy Farquhar vd., 2017).

1.KOK haplarla 6n tedavi

Agonist sikluslarda KOK ile 6n tedavi uygulanmasi ile
uygulanmamasinin canli dogum veya devam eden gebelik oraninda
anlamli bir farka yol agmadig1 gosterilmistir.(Cindy Farquhar vd.,
2017). Antagonist protokollerde ise KOK ile 6n tedavi uygulanmasi,
on tedavi uygulanmamasina kiyasla daha diisiikk canli dogum veya
devam eden gebelik oraniyla iligkilidir. Bu durumun olast bir
aciklamasi overyan stimiilasyon dongiisii sirasinda endometriyal
reseptivitenin degismesidir. Bu durumda, KOK o6n tedavisi
uygulanan  antagonist  sikluslarda  iretilen  embriyolarin
dondurulmasi, ¢6ziilmesi ve sonraki bir siklusta transfer edilmesi
diistiniilebilinir.
2.Progestojen on tedavisi

Progestojen 6n tedavisi uygulanmasini ve uygulanmamasini
karsilastiran randomize kontrollii ¢aligmalar (RKC) arasinda, canli
dogum veya devam eden gebelik oraninda anlamli bir fark
gosterilememistir. Bununla birlikte, agonist sikluslarda progestojen
on tedavisinin kullanilmas: daha diisiik over Kisti olusumu insidansi
ile iligkilidir.(Cindy Farquhar vd., 2017)

3.0strojen 6n tedavisi

Benzer sekilde, Ostrojen o6n tedavisi ile 6n tedavi
uygulanmamasini karsilagtiran RKC’ler arasinda, canli dogum veya
devam eden gebelik oraninda anlamli bir fark gosterilememistir.
(Cindy Farquhar vd., 2017) Luteal faz 6strojen 6n tedavisinin, diisiik
ovaryan yaniti olan hastalarda oosit verimini ve klinik sonuglart

iyilestirebilecegi, bunu da FSH salgilanmasini inhibe ederek, luteal
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folikiiliin gecis doneminde, kontrollii ovaryan hiperstimiilasyon
sirasinda folikiiler bliylimenin senkronizasyonunu tesvik edecegi ve
FSH-duyarli folikiillerin asenkron gelisimini Onleyebilecegi One
stirilmustir. (Ye vd., 2009). 552 hastay1 igeren kor olmayan
RKC’de oosit veriminde ve klinik gebelik oraninda herhangi bir fark
gosterilmemistir .(S. Zhang vd., 2022).

4. Endometriozisli hastalarda on tedavi

Daha onceki ¢alismalarda endometriozisli kadinlarda GnRH
agonist 6n tedavisi ile sonuglarda iyilesme gosterilmistir. IVF veya
intrasitoplazmik sperm enjeksiyonu (ICSI) oncesinde uzun stireli
GnRH agonist tedavisi uygulanmasinin endometriozisli kadinlarda
gebelik oranlarini iyilestirdigi 6ne siirtilmiistiir.(Marcus & Edwards,
1994; Nakamura vd., 1992). GnRH agonist protokolii ile kiimiilatif
canli dogum orani, Klinik gebelik orani ve ovaryan stimiilasyonunu
takiben toplanan oosit sayisi iizerinde onemli bir pozitif etki
gosterilmigtir.  (Sallam vd., 2006). Bununla birlikte, sonraki
calismalar mevcut kanitlarin niteligini ve uzun siireli GnRH agonist
tedavisinin etkinligine iligkin bulgular1 sorgulamistir.(Kaponis vd.,
2020) (Rodriguez-Tarrega vd., 2020). 2019'da yayimnlanan ve 5 ek
calismay1 da igeren en giincel Cochrane derlemesinde (Georgiou vd.,
2019), uzun siireli GnNRH agonist tedavisinin endometriozisli
kadinlarda tireme sonuglarini iyilestirip iyilestirmedigini belirlemek
icin yeterli kanit olmadig sonucuna varilmistir. Uzun siireli GnRH
agonist tedavisinin IVF ve ICSI sonrasi sonuglar tizerindeki etkisini
belirlemek i¢in kanit diizeyi yiiksek yeni ¢alismalarla
degerlendirilmesi gerekmektedir.

Overyan yaniti zayif olan hastalar gibi segilmis hasta
gruplarinda, siklus zamanlamasi, senkronize folikiiler gelisim ve
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over kisti olusumunun azaltilmas1 gibi durumlarda 6n tedavi yararl
olabilir.

Overyan stimiilasyonunun genel stratejisi

Genel olarak, istenen biyolojik etkiyi elde etmek igin bir
ilacin en diisiik dozunun kullanilmas: gerektigi kabul edilir. Ilk
siklusta, ¢ogu klinisyen ihtiyatlilik ilkesini uygulayacak, diger
belirteglerin ve hastanin dnceki tedavilerine iliskin bilgilerle birlikte
en disiik etkili stimiilasyon dozuyla baslayacaktir. Bununla birlikte,
tedavi dongiisii ilerledikge, klinisyen hastanin yanitina gére overyan
stimiilasyon ilaglarinin dozunu ayarlayabilir ve boylece daha
bireysellestirilmis bir tedavi yaklasimi saglamis olur.

Over yanitinin 6ngoriilmesi

Overyan yanit, stimiilasyondan sonra overde gelisen antral
folikiil ve oosit sayisi ile tanimlanir ve bu da dogrudan over rezervi
ile iliskilidir. Overyan stimiilasyona verdikleri yanita gore {i¢ grup
tanimlanmis ve bunlar normal, yiiksek ve zayif yanit verenler olarak
gruplandirilmistir.(The ESHRE Guideline Group on Ovarian
Stimulation vd., 2020).Bu hastalar1 optimum sekilde yonetmek igin
farkli stratejiler gelistirilmistir. Overyan yamit; hasta ozellikleri,
klinik tan1 ve bazal anti-Miillerian hormon (AMH), FSH, LH ve
ostradiol (E2) gibi laboratuvar belirtegleri ile tahmin edilebilir.
Bununla birlikte, bu belirtegler ¢ok hassas degildir ve sonucu tahmin
etmek her zaman miimkiin degildir. Onceki overyan stimiilasyona
yanit, over yanitinin en iyi belirleyicisi olmaya devam etmektedir.

Normal yanmit veren kadinlar, overyan stimiilasyonunu
takiben optimal yumurtalik yanitina (10-15 0o0sit arasinda) sahip
kadinlar1 ifade eder. (Sunkara vd., 2011). Yiiksek yanit veren

kadinlar, gonadotropin uygulamasina asirt yanit ve OHSS igin artmis
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risk ile karakterize edilir. Yiiksek yanit Gykiisii veya yiiksek sayida
toplanan oosit (> 15 oosit), PKOS, yiiksek AMH (> 25 pmol/L veya
3.5 ng/mL), yiiksek antral folikiil sayis1 (AFC) degerleri (siklusun 3.
giiniinde transvajinal ultrasonla olgiilen 2- 10 mm’lik> 16 folikiil)
veya disiik FSH degerleri (<4 IU/L) yiiksek ovaryan yanitin
gostergeleri olarak kabul edilir. (O’Flynn, 2014) (The ESHRE
Guideline Group on Ovarian Stimulation vd., 2020)

Overyan stimiilasyona diisiik overyan yanit, folikiiler yanitta
azalma oldugunu gosterir ve toplanan o0osit sayisinin azalmasi ile
sonuglanir. 2013'te yayinlanan NICE (National Health and Institute
Clinical Excellence) kilavuzuna gore, diistik over yaniti; diisiik
toplam antral folikiil sayis1 (< 4), AMH (<5.4 pmol/L veya 0.75
ng/mL) veya yiiksek FSH degerleri (>8.9 1U/L) ile tahmin edilebilir
(O’Flynn, 2014).

Bologna kriterlerine gore, Kotii Over Yanitt (POR) asagidaki
kriterlerden en az ikisinin mevcut oldugu bir durum olarak

tanimlanmaktadir:
(i) Ileri kadim yas1 > 40 yas,

(i)  Onceki stimiilasyona zayif yanit (Standart bir
overyan stimiilasyondan sonra toplanan < 3 oosit )

(ili))  Anormal over rezerv testi (AFC <5-7 folikiil ve/veya
AMH <1.1 ng/mL) (Ferraretti vd., 2011)

2016 yilinda POSEIDON (Patient Oriented Strategies
Encompassing Individualized Oocyte Number) grubu olarak bilinen
baska siiflandirma tanitilmistir. (Alviggi vd., 2016).

Hastalar:

--59--



() Yas
(i) Owver rezervi belirtegleri

(iii)  Bu bilgi mevcutsa, 6nceki ovaryan stimiilasyon
dongiisiindeki over yanitina (toplanan oosit sayis1) gore 4 alt gruba
ayirmistir.

POSEIDON siniflandirmasi, kotii over yanitli hastalar:
'beklenmeyen POR' (Grup 1 ve 2) ve 'beklenen POR' (Grup 3 ve 4)
olmak tizere iki ana kategoriye ayirir.

Grup 1, 35 yasin altinda olup yeterli over rezervine (AFC >5
veya AMH >1.2 ng/mL) sahip olan ve ovaryan stimiilasyondan sonra
beklenmedik zayif over yanit1 (<4 oosit toplanan hastalar alt grup
la'ya aittir) veya suboptimal (4-9 oosit toplanan hastalar alt grup
1b'ye aittir) veren hastalar ifade eder.

Grup 2, yeterli over rezerv parametrelerine (AFC >5 veya
AMH >1.2 ng/mL) sahip, beklenmedik zayif (<4 oosit toplanan
hastalar alt grup 2a'ya aittir) veya suboptimal (4-9 oosit toplanan
hastalar alt grup 2b'ye aittir) over yaniti ile bagvuran 35 yas ve tizeri
hastalar1 ifade eder.

Grup 3, zayif over rezerv belirtegleri (AFC <5 veya AMH
<1.2 ng/mL) olan 35 yas alt1 hastalar1 ifade eder.

Grup 4, zayif over rezerv belirtegleri (AFC <5 veya AMH
<1.2 ng/mL) olan 35 yas ve iizeri hastalari ifade eder. POSEIDON
kriterleri, ART tedavisi goren eksojen gonadotropinlere 'beklenen’
veya ‘'beklenmeyen' kotii over yaniti olan hastalarin iireme
potansiyelini daha iyi yansitmaktadir.

Overyan stimiilasyon protokolleri
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IVF tedavisi goren hastalarin  kontrollii ovaryan
stimilasyonu (KOS) i¢in yillar i¢inde ¢esitli stimiilasyon
protokolleri ortaya ¢ikmistir. Bu protokollerin iyilestirilmesi, klinik
uygulamada kademeli degisikliklere yol agmis ve yeni protokollerin
eklenmesi, farkli hasta gruplarina uygun mevcut seceneklerini
artirmistir.

HCG
GnRH
Ultra Kisa GnRH Agonist Protokol v
5. giin

o 1
g
HCG
Kisa GnRH Agonist Protokol GnRH agonist
Oosit
Toplam:
&  sgm 1
2. giin
HCG
BT = Oosit
Sz Toplam:
' 0 Sgin 1
vera 2.5
ateal
sin
HCG
GnRH Antagonist Protokol
ik vizit | s Oosit
3 : F Toplam:
[ Sveya 1

o Sekil 1. In-vitro
fertilizasyonda (IVF) kullanilan ¢esitli stimiilasyon protokolleri.
GnRH: gonadotropin salgilatict hormon.

Kaynak: Patricia N. P. Ip, Jennifer S. M. Mak, Tracy S. M. Law,
Karen Ng & Jacqueline

P. W. Chung (2023) A reappraisal of ovarian stimulation strategies
used in assisted reproductive

technology, Human Fertility, 26:4, 824-844, DOI:
10.1080/14647273.2023.2261627

1.GnRH agonist protokolii

-—-61--



Klinik uygulamada kullanilan ti¢c GnRH agonist protokolii
vardir; uzun, kisa ve ultra kisa agonist protokolleri (Sekil 1). Ancak
onceden popiiler olan bu protokoller giintimiizde daha az
kullanilmaktadir. Enjeksiyon (deslorelin, goserelin, leuprorelin ve
triptorelin) veya burun spreyi (nafarelin) yoluyla uygulanabilen
cesitli GNRH agonist preparatlar1 vardir. Hipofiz-over aksini down
regiile etmek icin GNRH agonistinin bir siire uygulanmasiyla baslar,
sonrasinda overleri uyarmak i¢in gonadotropinlerin uygulanmasi ile
devam eder.

Uzun GnRH agonist protokolii, stimiilasyona baglamadan en
az 2 hafta once GnRH agonistinin uygulanmasiyla baglar ve
genellikle menstriiel siklusun 2. giiniinden (uzun folikiiler protokol)
veya onceki siklusun orta luteal fazindan (21. giin) itibaren uygulanir
(uzun luteal protokol). Uc veya daha fazla folikiil 16-18 mm
boyutuna ulastiginda insan koryonik gonadotropin (hCG) trigger
enjeksiyonu yapilir, GnRH agonisti ve gonadotropin uygulamasina
trigger giiniine kadar devam edilir. (Siristatidis vd., 2015) Kisa
GnRH agonist protokoliinde, GnRH agonisti menstrual siklusun 2.
gliniinden itibaren uygulanmakta, bu da baslangigta bir ‘alevlenme
etkisi' yaratmakta ve hCG uygulamasina kadar devam etmektedir.
Gilinlik  gonadotropin  enjeksiyonlarma  GnRH  agonisti
uygulanmasindan 2-3 giin sonra baslanir. (Garcia vd., 1990) Ultra
kisa GnRH agonist protokolii, GnRH agonistinin adet dongiisiiniin
2. giiniinden itibaren 3 giin boyunca uygulanmasini ve yalnizca
alevlenme etkisinin kullanilmasin1 saglar.(Siristatidis vd., 2015).
Toplam 844 siklusu igeren bir meta-analizde, gebelik oranlart kisa
ve uzun agonist protokolleri arasinda benzer bulunmustur (Hughes
vd., 1992) Daha sonra yaymlanan ve 5662 siklusu iceren bir

derlemede hastalar dort yas araligina ayrilmistir: <31 yas, 31-35 yas,
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36-40 yas ve >40 yas. Uzun agonist protokolii, hasta yasindan
bagimsiz olarak kisa agonist grubuna kiyasla toplanan oosit
sayisinda anlamli1 bir artig, daha kaliteli embriyolar ve daha yiiksek
klinik gebelik orani ile iliskilendirilmistir. (Ou vd., 2015).

Bununla birlikte, uzun protokolde kullanilan toplam
gonadotropin dozu daha yiiksek ve stimiilasyon siiresi daha uzundur.
Baska bir RKC’de, toplanan oosit sayis1 kisa agonist protokoliinde
onemli olgiide daha az olmustur.(Sunkara vd., 2014). Uzun GnRH
agonist protokoliinde daha uzun stimiilasyon siiresi (Devroey vd.,
2008; Gun Eryilmaz vd., 2012) olduguna dikkat etmek onemlidir.
Genel olarak, uzun GnRH agonist protokolii, hastanin yasindan
bagimsiz olarak, toplanan oosit sayisi, implantasyon ve gebelik
oranlart agisindan kisa GNRH agonist protokoliinden daha {istiin
goriinmektedir. Kisa GnRH agonist protokolii ise, GnRH agonistinin
ilk alevlenme etkisinden faydalanilan ve uzun protokolle iliskili asirt
hipofiz baskilanmasindan kag¢inmak isteyen koti over yanith
hastalar i¢in alternatif bir protokoldiir.

2.GnRH antagonist protokolii

Son yillarda, GNRH antagonist protokolii basitligi, giivenligi
ve etkinligi nedeniyle kontrollii over stimulasyon i¢in popiilerlik
kazanmistir. IVF tedavisi igin overyan stimiilasyon uygulanan
hastalarin ¢ogunda tercih edilen protokol olarak agonist protokoliin
yerini almistir. Bu protokolde gonadotropinlere adet dongiisiiniin 2.
veya 3. giliniinde baglanir, folikiiliin biiytlikligline bakilmaksizin
(sabit-fixed protokol) 5. veya 6. giinden itibaren veya oncii folikiil
12-14 mm'ye ulastiginda (flexible-esnek yaklasim) GnRH
antagonisti eklenir (Sekil 1). GnRH antagonisti protokoliiniin,
normal ve yiiksek yanit ongoriilen kadnlar i¢in ilk secenek oldugu
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artik yaygin olarak kabul edilmektedir. Bu tercih, dncelikle OHSS
riskini en aza indirmeyi amaglamaktadir.(The ESHRE Guideline
Group on Ovarian Stimulation vd., 2020)

3.GnRH agonist ve GnRH antagonist protokolleri arasinda
karsilastirma

Eskiden popiiler bir tedavi protokolii olan uzun GnRH
agonist protokolii artik ikinci basamak bir segenek olarak kabul
edilmektedir. Ciinkii su an tercih edilen protokol olan antagonist
protokoliiniin benzer bir kiimiilatif canli dogum orani ile daha diisiik
OHSS riski(Al-Inany vd., 2016; Wang vd., 2017) ve daha diisiik
siklus iptali insidansiyla (Al-Inany vd., 2016) sonug¢landigi
gosterilmistir. Ayrica antagonist protokol, uzun GnRH agonist
protokoliine kiyasla daha kisa tedavi siiresi ve daha az miktarda
gonadotropin kullanimu ile iligkilidir.(J. A. F. Huirne vd., 2004;
Yang vd., 2021; W. Zhang vd., 2020).Antagonist protokol normal
veya yiiksek yanit veren kadinlarda ilk tercih edilen protokol olsa da
diistik yanit veren kadinlarda protokol segimi tartismali olmaya
devam etmektedir.

Daha once yapilan birkag ¢alismada koti over yanith
hastalarda kisa GnRH agonist protokolii ile GnRH antagonist
protokolii karsilastirilmis ve kisa GnRH agonist protokolii
uygulananlarda antagonist protokollere kiyasla daha yiiksek
ortalama olgun oosit sayisi ve daha yiiksek implantasyon orani
bildirilmistir.(Akman vd., 2001; Demirol & Gurgan, 2009; Malmusi
vd., 2005). Ancak, daha sonra yapilan birkag¢ ¢alismada kotii over
yanith hastalarda iki protokol arasinda anlamli bir fark
bulunamamistir(Berin vd., 2010; Devesa vd., 2010; Kahraman vd.,
2009; Schmidt vd., 2005). Buna ek olarak yapilan bir RKC’de esnek

--64--



GnRH antagonisti protokoliiniin kotii over yanith hastalarda GnRH
agonisti protokoliine kiyasla anlamli derecede daha yiiksek devam
eden gebelik oranlariyla iliskili oldugunu 6ne siiriilmiistir.(T. G.
Lainas vd., 2008). Kotii over yanitli kadinlarda antagonist protokol
veya kisa agonist protokol kullanimi arasindaki segim bireysel bir
tercih olmaya devam etmektedir.

4.Progestin destekli over uyarimi

Progestin destekli over stimiilasyonu (PPOS) protokolii
Kuang ve arkadaslar1 (2015) tarafindan gelistirilmistir (Sekil 2).
Kontrollii over stimulasyonunda GnRH agonisti veya antagonisti
kullanmak yerine LH pikini engellemek i¢in progestinin negatif geri
bildirimin kullanildigi yeni bir protokoliidiir. Guan ve arkadaslari
(2021) tarafindan PPOS iizerine yapilan yeni bir meta-analizde,
toplam 1.885 kadin (PPOS protokoliinde 942 kadin ve kontrol
grubunda 943 kadin) incelenmistir.(Guan vd., 2021) Meta-analiz,
Ocak 2015 ile Kasim 2020 arasinda PPOS {izerine yapilan ve bes
antagonist protokolii ¢alismasini, iki kisa protokol ¢alismasini, bir
uzun GnRH agonist protokolii ¢alismasini ve bir dogal siklus
calismasini igeren RKC’leri igermektedir. PPOS grubu ile kontrol
grubu arasinda klinik, devam eden gebelik ve kiimiilatif canli dogum
orani agisindan anlamli bir fark olmadigini gostermistir. PPOS
protokolii, progestojenin oral yoldan uygulanabilmesi ve
antagonistten daha ucuz olmasi avantajina sahiptir. Bununla birlikte,
dezavantaji endometrium tizerindeki olumsuz etkisidir ve bu da onu
taze embriyo transferi icin uygunsuz hale getirmektedir. Ote yandan,
ayni menstriiel dongiide preimplantasyon genetik testi (PGT),
fertilite preservasyonu, dondr dongiileri veya ayni dongiide ¢ift
stimiilasyon  gecirenler gibi  elektif dondurma politikas1

planlandiginda tercih edilen Dbir alternatif olabilir. PPOS
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protokoliinde yaygin olarak kullanilan bazi progestinler arasinda
medroksiprogesteron asetat 10 mg/giin, didrogesteron 20 mg/giin
veya mikronize progesteron (UtrogestanVR) 200 mg/giin
bulunmaktadir. Progestinler Gonadotropin stimiilasyonu ile birlikte
baslanir ve LH seviyesi de dahil olmak iizere oviilasyon tetikleme
giinline kadar devam edilir. LH yeterince baskilanmazsa, progestin
dozu artirilabilir veya bir antagonist eklenebilir.
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Progestin Destekli Over Uyarimi (PPOS)

Ostrojen sentitif kanser hastalarinda

Rastgele Baslangi¢

Geg Folikiiler Faz Stimiilasyonu

Luteal Faz Stimiilasyon

Medroksiprogesteron asetat (MPA) 10 mg/giin
Tbuprofen 0.6g/day
** Giin agin

. & T
&

Sekil 2. In-vitro fertilizasyonda (IVF) kullanilan ¢esitli stimiilasyon
protokolleri. GnRH: gonadotropin salgilatic: hormon; LH:
liiteinizan hormon; hMG: insan menopozal gonadotropini; **: giin
asiri.

Kaynak: Patricia N. P. Ip, Jennifer S. M. Mak, Tracy S. M. Law,
Karen Ng & Jacqueline

P. W. Chung (2023) A reappraisal of ovarian stimulation strategies
used in assisted reproductive

technology, Human Fertility, 26:4, 824-844, DOI:
10.1080/14647273.2023.2261627
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Over stimiilasyonunda gonadotropin se¢imi

Folikiil gelisimini uyarmak i¢in kullanilan FSH, LH ve hCG
gibi ¢esitli gonadotropin preparatlari vardir.

1.FSH hazirh@:

FSH, 6n hipofiz bezi tarafindan salgilanan glikozillenmis bir
proteindir. Hem idrar kaynakli FSH (u-FSH) hem de rekombinant
FSH (r-FSH) over stimiilasyonu igin kullanilabilir. U-FSH
1970'lerde kullanilan ilk nesil gonadotropinlerdir ve menopoz
donemindeki kadinlarin idrarindan elde edilir. Saflagtirilmis FSH ve
yiiksek oranda saflagtirilmig FSH gibi daha rafine idrar preparatlar
1980'lerden beri iiretilmektedir. Ote yandan, r-FSH, rekombinant
DNA  teknolojisi kullanilarak ~ tiretilen yeni nesil
gonadotropinlerdir.(Out  vd., 1997). r-FSH, iretimi idrar
toplanmasima bagl olmadigindan, u-FSH ile karsilagtirildiginda
tirtinden tiriine minimum farklilikla daha yiiksek diizeyde saflik ve
biyokullanilabilirlik ile karakterize edilir. r-FSH'nin disiik
immiinojenitesi de gonadotropinlerin deri altindan uygulanmasina
olanak saglamaktadir.(Bergh, 1999). Giinlimiizde hem insan
menopozal gonadotropinleri (hMG) hem de r-FSH yaygin olarak
kullanilmaktadir.

2.0ver stimiilasyonu icin rekombinant FSH ve iiriner FSH

Geleneksel IVF ve ICSI dongiilerine giren kadinlarda over
stimiilasyonu i¢in U-FSH v e r-FSH'nin etkinligini ve giivenligini
karsilastirmak i¢in ¢esitli RKC’ler ve meta-analizler yapilmistir.
Onceden yapilan bir sistematik derlemede u-FSH kullamilarak siklus
basina daha yiiksek bir klinik gebelik orani bildirilmistir (Daya vd.,
1995). Bununla birlikte, Cochrane derlemeleri ve meta-analizleri
dahil olmak tizere yaymlanmis literatiirden elde edilen daha giincel
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kanitlar, IVF/ICSI uygulanan kadinlarda u-FSH ve r-FSH arasinda
oosit ve embriyo Kkalitesi, kiimiilatif canli dogum oran1 veya OHSS
riski agisindan anlamli bir fark olmadigini gostermistir. (Al-Inany
vd., 2003; Al-Inany vd., 2008; Van Wely vd., 2011).

Ote yandan, saflastirilmis u-FSH'nin uzun GnRH agonist
protokolii uygulanan ileri yas kadinlarda r-FSH'den daha etkili
oldugu gosterilmistir. (Mohamed vd., 2006). Cin’de yapilan 508
kadin1 igeren prospektif, randomize bir calismada IVF/ICSI
uygulanan 37 yas iistii kadinlarda, u-FSH ile tedavi edilenler, r-FSH
ile tedavi edilenlerle karsilastirildiginda u-FSH kullaniminda,
anlaml1 derecede daha yiiksek iki proniikleuslu zigot orani, daha
yiksek Grade | embriyo orani, hCG giiniinde daha yiiksek
endometriyal kalinlik ve daha diisiik transfer edilemeyen embriyo
orani bulunmustur. (Liu vd., 2015).Ayrica r-FSH, u-FSH'ye kiyasla
daha yiiksek bir maliyetle iliskilendirilmektedir. Genel olarak,
gonadotropin stimiilasyonuna normal yanit vermesi beklenen
hastalarda, u-FSH ve r-FSH arasinda sonuglarda ¢ok az fark var gibi
goriinmektedir, bu nedenle segim klinisyenlere baglidur.

3.0ver stimiilasyonunda LH ile birlikte tedavi

Ekzojen FSH, graniiloza hiicre proliferasyonunu ve folikiiler
biiytimeyi uyarirken; LH teka hiicrelerinde androjen iiretimini tesvik
eder ve bu androjen daha sonra aromatizasyon yoluyla graniiloza
hiicreleri tarafindan Ostrojene dontstiiriiliir. Ayrica LH, folikiiler
biiylime ve 00sit olgunlagsmasi i¢in de ¢ok dnemlidir. LH ve FSH
eksikligi, ileri anne yasina sahip, iyatrojenik GnRH eksikligi olan ve
kotii over yanitl hastalarda over stimiilasyonuna karsi diisiik yaniti
aciklayabilir. Geleneksel olarak LH aktivitesi, idrar gonadotropin
preparatlarinda bulunan LH'nin uygulanmasiyla veya onun yerine
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hCG'nin kullanilmasiyla saglanabilir. Daha yakin zamanlarda,
rekombinant LH (rLH) kullanilabilir hale gelmistir. Klinik
uygulamada hMG ve rLH, LH'nin piyasada bulunan iki yaygin
kaynagidir.

Hipogonadotropik hipogonadizmi olan kadinlarda optimal
klinik sonug¢lar FSH ve LH kombinasyonu ile elde edilir. Bu, (1) u-
FSH (hem FSH hem de LH igerir) veya (2) r-FSH ile eksojen hCG
kombinasyonu veya (3) r-FSH ile rLH kombinasyonu uygulanarak
gergeklestirilebilir.  (“Use of Exogenous Gonadotropins in
Anovulatory Women”, 2008)

Yakin tarihli bir metaanalizde Conforti ve arkadaslar1 (2021),
r-FSH ve rLH ortak tedavisinin, over stimiilasyonu uygulanan 35 ila
40 yas arasindaki kadmlarda Kklinik gebelik ve implantasyon
oranlarini iyilestirdigini 6ne siirmiistiir. (Conforti vd., 2021) YUT
sirasinda r-FSH'ye rLH eklenmesinin koti over yanitli hastalarda
faydali etkileri olabilecegini gosteren calismalar da vardir. Bu
kombinasyon FSH reseptoriiniin  ekspresyonunun artmasina,
dolayisiyla folikiiler biiylimeyi artirmakta ve graniiloza hiicresi
apoptoz oranini azaltmaktadir(Bosch vd., 2011; Hill vd., 2012;
Humaidan vd., 2017; Lehert vd., 2014)

Bununla birlikte, uzun GnRH agonist protokoliinde ESHRE
Bologna kriterlerine gére kotii over yanitli hastalari igeren biiytik bir
RKC’de (n=939), tedavide rLH eklenen hastalardan elde edilen oosit
sayisinda anlamli bir fark bulunmamistir. Ancak, orta ve siddetli
kotii over yanith hastalar i¢in daha yiiksek bir kiimiilatif canli dogum
orani(Humaidan vd., 2017) saptanmistir. Buna ek olarak, 2018'de
yayinlanan bir sistematik inceleme, rLH takviyesinin faydasinin
yalnizca beklenmeyen 36-39 yas aras1 kotii over yanith kadinlarda
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belirgin oldugu, kotii over yanit veren diger yas gruplarinda
kullaniminin ise tartismali oldugu sonucuna varmistir. (Alviggi vd.,
2018)

Cesitli c¢alismalarda farkli LH kaynaklarinin  etkisi
degerlendirilmistir. GNnRH antagonisti protokolii uygulanan zayif
ovaryen yanit verenlerde rLH ve hCG eklenmesinin etkisini
karsilastiran ¢ift kor randomize bir ¢alismada, siklus iptal oranlari,
toplanan oosit sayisi, dollenme oranlari, elde edilen embriyo sayisi,
implantasyon, Klinik gebelik ve canli dogum oranlarinda anlamli bir
fark bulunmamistir.(Mak vd., 2017) .Diger ¢alismalar da tiriner LH
iceren hMG ve rLH arasinda toplam ve giinliik gonadotropin dozu,
klinik gebelik ve canli dogum oranlar1 agisindan onemli bir fark
olmadigimi bildirmistir.(Trew vd., 2010; Van Wely vd., 2011).
Bununla birlikte, rLH grubunda toplanan oosit sayisi hMG
grubundan 6nemli 6l¢iide daha yiiksektir. KOS protokolleri sirasinda
farkli LH preparatlarinin dongii  karakteristikleri ve sonuglari
tizerindeki etkisini degerlendiren daha yeni bir literatiir taramasi da
hMG ile r-FSH'ye r-LH eklenmesi arasinda anlamli bir fark olmadigi
sonucuna varmstir.(Orvieto, 2019). Ayrica, rLH uygulamasinin
dozu ve zamanlamasi konusunda hala tartismalar devam etmektedir.
Stimiilasyonun baslangicindan itibaren uygulanan r-FSH'nin rLH'ye
oranin 2:1 olmasi, 36-40 yas arast kadinlarda daha iyi bir
implantasyon orani saglamak igin yeterli goriinmektedir.(Behre vd.,
2015; Bosch vd., 2011). rLH uygulamasinin zamanlamasiyla ilgili
olarak, bazi yazarlar LH'nin ovaryan stimiilasyonun baglangicinda
baslatilmasini 6nerirken(Behre vd., 2015; Bosch vd., 2011), digerleri
ovaryan stimiilasyonun ara agamasindan itibaren LH eklenmesini
onermistir.(Konig vd., 2013; Vuong vd., 2015). Bu konuda kesin bir

fikir birligi yoktur. Her haliikarda, stimiilasyon protokoliine LH
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eklenmesi ihtiyacini belirlemek i¢in ovaryan stimiilasyonun basinda
ve sirasinda serum LH seviyelerini, 6zellikle de beklenmeyen
sekilde yavas folikiiler gelisim izlenen hastalarda izlemek mantikli
goriinmektedir. (Eftekhar & Tabibnejad, 2021)

Gonadotropin dozunun secilmesi

Baslangigc gonadotropin dozu, Ongoriilen yanita gore
bireysellestirilmelidir. Geleneksel olarak yiiksek yanit ongoriilen
kadinlarda ¢ogu hekim giinliikk 100-150 tinite FSH gibi disiik bir
dozla baslar. Buna karsilik, diisiikk yanit 6ngoriilen kadinlarda, 300
{inite FSH civarinda daha yiiksek bir giinliik doz kullanilir. Onceden
tahmin edilen normal yaniti olan kadinlarin baslangic dozu
genellikle 150 ile 300 iinite FSH arasindadir. Folikiil stimiilasyonu
icin dozajin bireysellestirilmesi, normal diizeyde bir yanit olasiligini
ve bu sayede gebelik ve canli dogum olasiligin1 artirir. Bununla
birlikte, optimal sayida oosit elde etmek igin uygun FSH dozunun
belirlenmesi Kklinisyenler i¢in bir zorluk teskil etmektedir, ¢iinkii
yetersiz stimiilasyonun suboptimal klinik sonuca yol agma riskini,
hiperstimiilasyon riskini ve maliyet etkinligini dengelemeleri
gerekmektedir. Onceki sistematik incelemeler hem AFC hem de
AMH'nin over stimulasyonuna yanitini tahmin etmede bazal
FSH'den iistiin oldugunu gostermistir.(Broekmans vd., 2006; Broer
vd., 2009).

Moolenaar ve arkadaglart (2011) Markov karar-analitik
modelini 6nermis ve IVF tedavisi i¢in uygun olan kadinlarda FSH
dozunun over rezervine gore bireysellestirilmesinin maliyet-etkin
olabilecegini gostermistir.(Moolenaar vd., 2011) OPTIMIST
caligmasi, I\VF tedavisinin maliyet etkinligini optimize etmek igin
bireysellestirilmis FSH  stimiilasyon  dozajlart  hipotezini
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degerlendirmistir (Van Tilborg vd., 2017). Calismada, AFC tabanli
bireysellestirilmis FSH dozu (giinde 100-450 1U) ile standart doz
(gtinde 150 IU) arasinda ilk dongiide veya kiimiilatif canli dogum
oraninda anlamli bir fark bulunmazken, bireysellestirilmis doz
stratejisi daha yiiksek bir maliyete neden olmustur. Yazarlar, bir
biitiin olarak IVF/ICSI popiilasyonu igin bireysellestirilmis FSH
dozajlamasinin canli dogum oranlarini iyilestirmedigi ve maliyetleri
artirdigr i¢in devam edilmemesi gerektigi sonucuna varmistir.
IVF/ICSI igin planlanan diizenli adet dongiisii olan kadinlar igin
giinde 150 1U'luk bir standart FSH baslangi¢ dozu 6nerilmektedir.
(Van Tilborg vd., 2017). Baska bir randomize kontrollii ¢alismada
da FSH dozunun artirilmasinin yalnizca daha fazla sayida oositle
sonuclandigin1 ancak daha fazla canli dogumla sonuglanmadigini
gostermistir (Arce vd., 2014)Yiiksek yanit veren kadinlar genellikle
yiiksek AFC ve yiiksek AMH seviyesi ile karakterize edilir ve PCOS
bunun iyi bilinen bir 6rnegidir. Bu kadinlar OHSS gelistirmeye
yatkindir. Bu grupta metformin yaygin olarak OHSS insidansini
diistirmesi nedeni ile kullanilmistir. Bununla birlikte, metformin
antagonist protokolle birlikte kullanildiginda, kiimiilatif canli dogum
oran1 azalabilir.(Tso vd., 2020) Ote yandan, uzun agonist protokolii
kullanildiginda kiimiilatif canlt dogum oraninda herhangi bir azalma
olmamistir. Yiiksek yanit veren kadinlarda KOK haplar ile 6n tedavi
de yaygin olarak kullanilmaktadir, ¢iinkii retrospektif olarak yapilan
bir calismada gebelik sonuglarinin iyilestigi gosterilmistir. (Pan vd.,
2015)

Agonistlerin ovulasyonu tetiklemesi nedeni ile yiiksek yanit
ongoriilen kadinlarda, GnRH antagonist protokolii OHSS riskini
azalttigindan dolay1 onerilmektedir.(The ESHRE Guideline Group

on Ovarian Stimulation vd., 2020) (Youssef vd., 2014) Bununla
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birlikte, GnRH agonist protokolleri kullanilacaksa, OHSS riskini
azaltmak icin azaltilmis bir gonadotropin dozu
onerilmektedir.(Oudshoorn vd., 2017)

Kot over yamith hastalar ve zayif yanit veren kadinlar
yeterince giiglii Klinik calismalarin olmamasi nedeniyle yardimci
tireme teknolojilerinde bir zorluk olmaya devam etmektedir. Bir dizi
strateji onerilmis olsa da bu hasta grubu i¢in en uygun overyan
stimiilasyon protokolii konusunda heniiz kesin bir fikir birligi
yoktur.

Preovulatuar progesteron artisi

IVF uygulanan kadinlarda serum progesteron seviyesinde
genellikle over stimiilasyonunun sonundaki ge¢ folikiiler faz
sirasinda  hCG uygulamasimin yapildigi giin artis  gozlenir.
Progesteronun bu preovulatuar yiikselisi, erken luteinizasyonun bir
sonucu olarak ortaya ¢ikar.(Venetis vd., 2007). KOS protokollerinde
GnRH analoglarinin kullanilmasiyla erken luteinlesme Onlenebilir.
Bununlabirlikte, hipofiz down regiilasyonuna ragmen uyarilmis I\VF
sikluslariin  %12.4-52.3'tinde preovulatuar progesteron artisi
meydana gelebilir.(Venetis vd., 2007) Preovulatuar progesteron
artisinin  IVF  sonuglart {izerindeki etkisi, progesteron ol¢iim
yonteminin ve esik degerlerinin heterojenligi nedeniyle tartigmali
olmaya devam etmektedir. Baz1 galismalar, serum progesteron
seviyeleri yiikseldigi durumlarda endometriyal reseptivite ve klinik
sonuglar lizerinde olumsuz bir etki oldugunu bildirmistir.(Bosch vd.,
2010; Yovich vd., 2015).

Bu gibi durumlarda sonraki siklusta normal endometriyal
reseptivite geri kazanilinca, embriyo transferine olanak taniyan
freze-all stratejisi kullanilabilir. Ote yandan, uyarilmis IVF
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dongiilerinde preovulatuar progesteron artisi, asir1 uyarimdan ve
hCG tetikleyicisinin uygulanmasinda gecikmeden kaginarak
Onlenebilir.

Ovulasyon tetiklenmesi

Ovulasyon tetiklenmesi, kontrollii over stimulasyonundaki
kilit prosediirlerden biridir ve folikiiller uygun bir boyuta ulastiginda
oosit alimina hazirlik igin oositlerin olgunlagsmasini kolaylastirir.
Genel olarak, oosit alim giiniinde 16-22 mm ye ulasan folikiiller,
doéllenmeye ve embriyo gelisimine yonelik yeterlilige sahip olgun
oositlerle iligkilendirilmistir.(Revelli vd., 2014) .Ovulasyon
indiiksiyonu igin klomifen sitrat ve/veya hMG kullanan hastalarla
yapilan ¢alismalara dayanarak, ovulasyon tetiklemesi ile oosit
toplanmast  arasindaki zaman araligit  genellikle  32-36
saattir.(Edwards & Steptoe, 1975; Testart & Frydman, 1982)

1.HCG vs GnRH agonist tetiklemesi

Geleneksel olarak, hCG her zaman ovulasyon tetikleyici ajan
olarak kullanilmistir. GNRH agonisti 1990'larda hCG'ye alternatif
olarak tamitilmigtir.(Albano vd., 1997). HCG’den daha kisa bir etki
stiresi ve yarilanma omrii ile LH pikini tetikler ve bu sayede OHSS
riskini azaltir.(Griesinger vd., 2007; Hernandez vd., 2009; Itskovitz
vd., 1991) hCG ile karsilastirildiginda benzer oosit olgunlasma orani
ve embriyo Kkalitesi elde eder.(Humaidan vd., 2011). Bununla
birlikte, GnRH agonisti ile tetikleme, ayni doéngiide embriyo
transferi gergeklesirse luteal faz eksikligine ve daha koti tireme
sonuclaria neden olabilir. (Kolibianakis vd., 2005). Embriyonun
elektif kriyoprezervasyonu ve sonraki bir siklusta transfer
edilmesiyle bu sorunun iistesinden gelinebilir. GnRH agonisti ile
tetiklemenin yalnizca antagonist sikluslar veya PPOS uygulanan
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sikluslarda kullanilabilecegini belirtmek onemlidir. GnRH agonist
tetikleyicilerin  etkilerini  gostermeleri  endojen LH  piki
gerektirdiginden, agonist protokollerin hipofiz bezini halihazirda
baskiladigr ve GnRH reseptorlerinin azalmasina neden oldugu igin
kullanim1 uygun degildir.

2.Kombine hCG ve GnRH agonist tetiklemesi (Dual-trigger)

Ovulasyon tetikleyicisi olarak hCG yerine GnRH agonisti
kullanildiginda, iki soruna neden olacagi bilinmektedir. Bunlar
tetikleme basarisizligi ve daha kisa yari Omiir, biyolojik etki
nedeniyle luteal faz eksikligidir. Bu nedenle bazi1 hekimler tetikleme
basarisizlig: riskini azaltmak ve luteal faz eksikligini 6nlemek i¢in
agonist ile tetiklemeye diisiikk doz hCG (1000-2500 1U) eklemeyi
denemis ve kullanilan diisiik doz hCG’nin OHSS'ye yol agmayacagi
umulmustur.(Shapiro vd., 2011). GnRH agonisti ile tetiklemenin
sadece LH degil FSH artisina da neden oldugu bilinmektedir. Haas
ve arkadaglar1 (2020), FSH artisinin, OHSS riski tasimayan normal
yanit veren kadinlarda 0o0sit olgunlagmasimnin son evresine ek bir
faydasi olabilecegini One siirmiis, hCG ve GnRH tetiklemesini
birlestiren ikili tetiklemenin (dual trigger) kullanimini savunmustur.
(Haas vd., 2020) Yapilan bir RKC’de ikili tetikleme grubunda daha
yiiksek sayida oosit alindigini, daha yiiksek 00sit olgunlagma orant,
blastosist orani, klinik gebelik oran1 ve kiimiilatif canli dogum orani
oldugunu gostermislerdir. (Haas vd., 2020) Yakin zamanda yapilan
bir meta-analiz de cift tetikleme ile daha yiiksek klinik gebelik orani
ve kiimiilatif canli dogum oran1 ile ilgili benzer bulgular
bildirmistir.(Hu vd., 2021). Ancak bu olumlu bulgular, 6zellikle
normal yamt veren kadinlarda yapilan diger c¢alismalarda
dogrulanmamustir.(Eftekhar vd., 2017; Zhou vd., 2018). Celiskili

sonuglar goz Oniine alindiginda, zayif 00sit olgunlasmasi Sykiisii
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olanlarda disiiniilebilecek olsa da ikili tetikleyicinin siirekli
kullanimi benimsenmemelidir.

3.Antagonist protokolde tetikleme basarisizhgi

GnRH agonisti ile tetiklenen kadmlarin %0.5-3.4"linde
oositlerin  tamamen toplanamamasina neden olan tetikleme
basarisizligt meydana gelmektedir.(Castillo vd., 2012; Popovic-
Todorovic vd., 2019); Bunun nedeni, suboptimal LH pikine
sekonder olarak diisiikk oosit gerikazanim orani ve yetersiz 00sit
maturasyonu sonucunda daha az oosit elde edilmesidir. Kadinlarin
yas1 ve kilosunun, GnRH agonistinden sonra LH yanit1 tizerindeki
iliskisine dair geliskili veriler mevcuttur.(Popovic-Todorovic vd.,
2019). Yapilan bir ¢calismada, viicut kitle indeksi (VKI) > 25 kg/m2
olan kadinlarin daha zayif bir yanita sahip oldugunu gosterirken (G.
T. Lainas vd., 2020) bir digeri VKI < 22 kg/m2 olan kadinlarda ise
tetikleme basarisizligi riskinin iki kat fazla olabilecegini ortaya
koymustur.(Chang vd., 2016). iki ¢alismada, suboptimal yanit
verenlerde daha yiiksek oranda KOK kullanimi bulunmustur.(Meyer
vd., 2015; Popovic-Todorovic vd., 2019). Dikkate deger bir diger
risk faktorii de over stimiilasyonunun baslangicinda diisiik LH
seviyesidir. Popovic-Todorovic ve arkadaslar1 (2019), stimiilasyon
baslangicinda LH seviyesi <1.8 IU/L olanlarda %87 oraninda
suboptimal yanit tespit etmistir.(Popovic-Todorovic vd., 2019). Lu
ve arkadaglar1 (2016) ve Chang ve arkadaslar1 (2016) da bazal LH
seviyesinin suboptimal yanit i¢in en 6ngoriicii belirteg oldugunu
gostermistir. (Chang vd., 2016; Lu vd., 2016) Meyer ve arkadaslari
(2015) ovulasyon tetikleme giiniindeki LH seviyesinin <0.11U/L
olmasi durumunda %25 oraninda tetikleme basarisizligi oldugunu
gostermistir.(Meyer vd., 2015)
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Son galigmalar, farkli dozlarda GnRH agonisti (0.1-0.4 mg)
uygulandiginda(G. T. Lainas vd., 2019; Vuong vd., 2016) veya
tekrarlanan dozlarda GnRH agonisti verildiginde(Parneix vd., 2001)
oosit veriminde herhangi bir fark bulamamustir.

GnRH agonisti ile tetikleme, son antagonist dozu ile GnRH
agonist tetiklemesi arasindaki zaman araligina bakilmaksizin etkili
bir LH pikine ve oosit olgunlasmasina da neden olabilir. (Horowitz
vd., 2020). Oosit toplama sirasinda hi¢ 00sit alinamamas: hem
hastalar hem de klinisyenler icin oldukga stresli bir olay olabilir.
Potansiyel tetikleme basarisizliginin erken taninmasi ile uygun
salvage yonetimi baglatilabilir ve istenmeyen sonucu tersine
cevirilebilir. GnRH agonist tetiklemesinden 12 saat sonra (LH pik
zamani civarinda) serum veya idrar LH seviyesinin oGlgililmesi,
bagarili bir tetikleme olasiligi hakkinda bir ipucu saglayabilir.
(Chang vd., 2016; Cozzolino vd., 2020; Meyer vd., 2015) Cogu
calisma, tetiklemeden 12 saat sonra LH diizeyinin <15 IU/L ve
progesteronun <3 ng/mL olmasini1 potansiyel bir optimal yanit i¢in
ipucu olarak kabul etmektedir. Kummer ve arkadaslar1 (2013)
tetikleme sonras1 LH seviyesi <15 IU/L olanlarda %18.8'e varan
oranda bos folikiil sendromu goriildiiginii bildirirken, Ganer
Herman ve arkadaslari (2022) bu durumun GnRH agonist
tetiklemesinden sonra kadinlarin toplam %2.7'sinde goriildiigiini
tespit etmistir. (Ganer Herman vd., 2022; Kummer vd., 2013) HCG
ile yeniden tetikleme, tetikleme sonrasi LH seviyeleri diisiik olanlar
icin faydali olabilir. Chang ve arkadaslar1 (2016) hCG ile yeniden
tetikleme sonrasinda tetikleme sonrasi LH seviyeleri diisiik olan 22
vakada basarili 0osit alim1 gergeklestirmistir. (Chang vd., 2016)Bu
grup kadinlar OHSS riski altinda oldugundan, kurtarma hCG
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tetiklemesinden sonra  OHSS  belirti  ve semptomlarini
degerlendirmek igin yakin takip hayati 6nem tasimaktadir.

GnRH agonist tetiklemesini takiben, takip eden LH piki
yaklasik 28-32 saat siirer ve hem serum hem de idrar 6rneklerinde
oOlgiilebilir. (Itskovitz vd., 1991).GnRH agonist tetiklemesinden
sonra LH pikinin idrarda bakilmasi hastalar igin giivenilir ve uygun
bir testtir. Ayrica, LH idrar testi, basarisiz veya suboptimal bir
GnRH agonisti ile tetiklemenin ardindan yapilan kurtarma hCG
tetiklemesinden fayda gorecek hastalarin belirlenmesine olanak
tanir. Cozzolino ve arkadaglari (2020) tarafindan gergeklestirilen
prospektif bir kohort ¢alismada, LH idrar tahlili, bolus GnRH
agonisti ile tetiklenen oosit donérlerinin %99'unda pozitif ¢ikmustir.
Bu daha sonra oosit toplanmasi sirasinda normal bir matur oosit
orani ile sonug¢lanmigtir. (Cozzolino vd., 2020) Bu nedenle, GnRH
agonist tetiklemesini takiben LH pikinin idrarla test edilmesi

diistiniilebilir.

Tetikleme basarisizligr olasihigini  degerlendirmek igin
agonist tetiklemesinden yaklasik 30 saat sonra kan veya idrar LH
seviyesini veya progesteron seviyesini 6lgmek miimkiin olsa da
tetikleme basarisizlig1 veya olasi tetikleme basarisizligi oldugu tespit
edilenlerin devam eden siiregteki yoOnetimi, 00Sit alimmin tam
zamanlamas1 yeniden tetikleme nedeni ile bir miktar belirsizdir ve
oosit kalitesi diisebilir. Bu nedenle, bazi uygulayicilar basarili bir
tetikleme saglamak igin agoniste az miktarda hCG eklenmesini
onermektedir. Lu ve arkadaglari (2016), GnRH agonist
tetikleyicisinden sonra suboptimal yanit oykiisii olan ve sonraki
sikluslarda farkli hCG dozlarinda (sirasiyla 0, 1000, 2000 ve 5000
IU) kombine hCG ve GnRH agonist tetiklemesi yapilan kadinlart
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sonuglarint incelemistir. GnRH agonisti ve hCG 5000 IU grubunda
orta ila siddetli OHSS gozlenirken, diger regimenlerin kullanildig:
gruplarda OHSS vakasi goriilmemistir. Ayrica, ikili tetikleme
gruplar1 arasinda 00sit toplama oranlarinda 6nemli bir fark
bulunmamustir. Tetikleme basarisizligini  6nlemek i¢in GnRH
agonisti ve diisikk doz hCG (1000 I1U) tetiklemesinin birlestirilmesi
onerilmistir.(Lu vd., 2016) Bununla birlikte, klinik uygulamada rutin
olarak kullanilmadan 6nce IVF uygulanan farkli hasta gruplarinda
ikili tetiklemenin roliinii incelemek igin daha genis kapsaml
prospektif ¢alismalara ihtiya¢ vardir.

Yeni stimiilasyon teknikleri

Geleneksel olarak, bir adet dongiisiinde folikiiler faz
sirasinda yalnizca tek bir antral folikiil veya folikiiler dalgasi
olduguna inanilirdi. Bunun aksine, Baerwald ve arkadaslar1 (2003)
diizenli adet dongiisii olan kadinlarin %68 inin ayn1 adet dongiisii
sirasinda iki folikiil gelisimi dalgas1 sergiledigini ve %32'ye varan
oranda ii¢ folikiiler dalga oldugunu gostermistir.(Baerwald vd.,
2003) Bu yeni paradigma ile rastgele baslangig, dstrojen duyarlilig:
olan kanser hastalarinda stimiilasyon, geg folikiiler faz stimiilasyonu
(FPS), luteal faz stimiilasyonu (LPS) ve ¢ift stimiilasyon (DuoStim)
gibi yeni over stimiilasyon protokolleri (Sekil 2) gelistirilmistir. Bu
stimiilasyon protokolleri, en kisa siire iginde miimkiin olan en fazla
sayida oositin elde edilmesini amaglamaktadir.

1.Rastgele uyarim

Gonadotropinler  geleneksel ovaryan  stimiilasyonda
genellikle erken folikiiler faz sirasinda baglatilir. Rastgele
stimiilasyonda, adindan da anlasilacag: gibi, over stimiilasyonu adet
dongiisii sirasinda herhangi bir zamanda baslatilir (Sekil 2).
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Genellikle kanser hastalar1 i¢in dogurganligin korunmasi gibi acil
durumlarda kullanilir; burada over stimiilasyonu, kanser tedavisini
geciktirmeye gerek kalmadan adet dongiisii sirasinda herhangi bir
noktada rastgele baslatilabilir. Ayrica luteolizisin, adet dongiisiiniin
giiniine bakilmaksizin, ekzojen gonadotropinlere baslamadan 6nce
GnRH antagonisti (Fridén & Nilsson, 2005) uygulanmasi ile veya
aynt ~ zamanda hem  GnRH  antagonisti hem  de
gonadotropinlerin(Von  Wolff vd.,, 2009) uygulanmasiyla
indiiklenebilecegi One siiriilmiistiir. Rastgele baslangi¢li kontrollii
over stimulasyonun erken folikiiler fazda baslanan geleneksel
baslangic rejimleri kadar etkili oldugu gosterilmistir (Israfilova vd.,
2021; Kasum vd., 2014; Kim vd., 2015; Muteshi vd., 2018;
Robertson vd., 2016)

2.0strojene duyarh kanser hastalarinda over stimulasyonu

Gonadotropin ile kontrollii over stimulasyonu, ostradiol
seviyesinde kisa siireli suprafizyolojik bir artisa neden olarak
fizyolojik seviyelerden 10-20 kat daha yiiksek seviyelere
ulagmaktadir. Bu durum o&strojene duyarli kanserlerde timor

biiytimesinin hizlanmasina iliskin endiseleri artirmaktadir(Sonmezer
& Oktay, 2006)

Bir aromataz inhibitériic olan letrozoliin, 0Ostradiol
seviyelerinin zararli etkisini azaltmak ve over stimiilasyonu
sirasinda giivenlik marjin1 artirmak i¢in over stimiilasyonu sirasinda
takviye edilmesi oOnerilmistir. Letrozol ile yapilan over
stimiilasyonunun ostradiol seviyelerini 6nemli 6lgiide azalttigi
gosterilmistir. Genellikle, stimiilasyonun ilk giiniinden oviilasyonun
tetiklendigi giine kadar 5 mg letrozol doz verilir ve 6stradiol seviyesi
hala> 50 pg/mL ise yeniden baslanir.
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Steroid olmayan bir trifeniletilen anti-6strojen olan
tamoksifen, hedef dokulardaki ostrojen reseptoriinde baglanma
bolgeleri igin Ostrojen ile rekabet eder. Geg¢miste oviilasyon
indiiksiyon ajan1 olarak kullamilmistir. Meme kanseri tedavisinde
tamoksifen adjuvan tedavi olarak verilir ve dstrojen reseptorii pozitif
timori olan premenopozal hastalarda meme kanseri niiksiinii etkili
bir sekilde azalttigi ve uzun donem sagkalimi iyilestirdigi
gosterilmistir.  (Oktay vd., 2005)Tamoksifenin  hem over
indiikleyicisi hem de anti-neoplastik bir ajan olarak dogasi geregi
oosit veya embriyo kriyoprezervasyonunda kullanilabilecegini

gostermistir.

Ostrojen duyarli kanser hastalarinin fertilitesinin korunmasi
amaciyla, gonadotropinlerle birlikte letrozol veya tamoksifen ile
kontrollii over stimulasyonu, iyi tolere edilir ve yiiksek Ostrojen
maruziyeti riskini en aza indirirken standart protokollere kiyasla
benzer sayida oosit ve embriyo saglar.(Cakmak & Rosen, 2015)

3.Luteal faz stimiilasyonu (LPS)

Over yaniti zayif olan kadinlarda kisa ve uzun agonist
protokolleri, antagonist protokolii, hafif stimiilasyon ve
dehidroepiandrosteron (DHEA) veya biiyiime hormonu (GH) gibi
cesitli adjuvanlarin kullanimi dahil olmak {izere ¢esitli overyan
stimiilasyon protokolleri denenmistir, ancak bunlarin higbirinin
digerlerinden istiin oldugu kesin olarak gosterilememistir. Bununla
birlikte, yakin zamanda tanitilan iki stimiilasyon stratejisi kayda
degerdir.

Ik strateji luteal faz stimiilasyonudur (LFS). Menstriiel
dongii sirasinda herhangi bir zamanda rastgele baslatmanin basarisi,
folikiiler faz stimiilasyonunun (FFS) ve luteal faz stimiilasyonunun
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(LFS) ortaya ¢ikmasina neden olmustur (Sekil 2). FFS dominant
folikiiliin se¢ilmesinden sonra veya oviilasyondan hemen &nce
kontrollii over stimulasyonun baslatilmasini1 ifade ederken, LFS,
kontrolli over stimulasyonunun luteal faz sirasinda (yani dongiiniin
17.ila 21. giinii) baslatilmasini tanimlar. Bu stimiilasyon yontemleri,
miimkiin olan en kisa siirede toplanan oosit sayisini en iist diizeye
cikarmak i¢in over rezervi azalmis veya daha dnce kotii yanit vermis
kadinlarda yaygin olarak kullanilir. Ovaryan stimiilasyona geg
folikiiler veya luteal fazda baglanmasinin digerine kars1 herhangi bir
tstlinliigii olmadig1 ve korpus luteum veya luteal faz progesteron
seviyelerinin 6nceden belirlenmesinin senkronize folikiiler gelisimi,
toplanan olgun oosit sayisini, oositlerin kalitesini ve olgunlagsmasini
velveya  fertilizasyon  oranlarim1  olumsuz  etkilemedigi
gorilmiistiir.(Cakmak & Rosen, 2015; Cavagna vd., 2018; Checa
vd., 2015; Nakasuji vd., 2019; Nazarenko vd., 2021; Pereira vd.,
2017) Bununla birlikte, yayinlanan bazi ¢alismalarda, luteal faz
stimiilasyonunun (LPS) oosit kalitesinden 6diin vermedigi veya
gebelik sonuglarin1 olumsuz etkilemedigi goriilmesine ragmen
(Chen vd., 2015; Martinez vd., 2014) daha uzun stimiilasyon ve
daha yiiksek dozlarda total gonadotropin gerektirdigi gosterilmistir.
(Boots vd., 2016) Bu nedenle, luteal faz stimiilasyonuna baglamadan
once hastay1 olast sonuglar hakkinda bilgilendirmek 6nemlidir.

4.Duo Stim

Ikinci strateji, tek bir siklusta iki ardisgtk over
stimiilasyonunun gergeklestirildigi DuoStim'dir. Duostim'in amaci,
tek bir ovulasyon dongiistinde toplanan 0osit sayisini en {ist diizeye
cikarmak veya hi¢ 0osit alinamayan veya geleneksel luteal faz
stimiilasyonundan sonra yeterli embriyolar iiretilemeyen hastalar

kurtarmaktir. Kuang ve arkadaslart 2014 yilinda Sangay
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Protokoliinii gelistiren ilk kisilerdir (Sekil 2). Bu protokolde, ilk
stimiilasyon konvansiyonel bir folikiiler faz stimiilasyonu (FFS)
iken, luteal faz stimiilasyonu (LFS) ise ilk oosit toplanmasini takip
eden giin iki veya daha fazla antral folikiil tespit edildiginde baslar.
FFS klomifen sitrat 25 mg/giin (siklusun 3. giiniinden itibaren ve
ovulasyonun tetiklendigi giine kadar), letrozol 2.5 mg/giin (3.
giinden itibaren toplam 4 giin boyunca) ve hMG 150 1U/giin (6.
giinden itibaren tetikleme giiniine kadar giin asir1) uygulanir. LFS ise
letrozol 2.5 mg/giin ve hMG 225 [U/giin giinliik olarak, her ikisi de
ilk oosit alimmin yapildigi giinden baslayarak ikinci oviilasyon
tetiklenmesine kadar devam eder. Hipofiz down regiilasyonu igin
medroksiprogesteron asetat da uygulanir. Her iki stimiilasyon i¢in de
folikiiler olgunlagsma saglandiginda ovulasyon 0.1 mL triptorelin ile
tetiklenmigtir. DuoStim ilk uygulanan standart kontrollii over
stimulasyonu sirasinda hi¢ 00sit alinmayan bazi kadinlarda luteal
fazda daha fazla ve muhtemelen iyi kalitede embriyo iiretimiyle
sonuglanabileceginden klinik sonuglart kotii olan hastalarda
psikomental yiikii azaltma acgisindan avantaj saglamaktadir(J.
Zhang, 2015)Yakin zamanda yapilan bir sistemik derlemede,
bagimsiz ¢alismalardan elde edilen veriler, koti prognozlu
hastalarda bu yaklasiminin tutarliligini ve tekrarlanabilirligini ortaya
koymustur.(Vaiarelli vd., 2020) Mevcut kanitlar, LFS’da toplanan
oosit sayisinin eslestirilmis FFS ile toplanan oosit sayisindan daha
biiyiik oldugunu, blastiilasyon ve 0Oploidi oranlari agisindan da
karsilagtirilabilir bir yeterlilik gosterdigini vurgulamistir.(Ubaldi
vd., 2016) (Vaiarelli vd., 2018)

Sonug¢

Ozetle, giiniimiizde tiip bebek tedavisinde kullanilmak {izere

farkli ovaryen stimiilasyon tedavi protokolleri mevcuttur.
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Klinisyenler, her bir protokolle iligkili avantaj ve dezavantajlari iyi
anlamali ve her hasta i¢in bireysellestirilmis en uygun yontemi

segmelidir.
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CHAPTER V

Endometrial Cancer

Cem Yagmur OZDEMIR!

1.Introduction

Uterine cancer is defined as occurring in the uterus and can
arise from the endometrium or from the myometrium (Anibor,
2020). In 2024, American Cancer Society estimated that 67,880 new
cases would be diagnosed in the United States (Siegel, Giaquinto &
Jemal, 2024). Due to the increase in life expectancy and obesity
worldwide, the incidence of endometrial cancer is also increasing
(Kiesel et al., 2020). US projections for the coming decades predict
a 50% rise in incidence to 2030 (Sheikh et al., 2014). Most cases
occur between 65 and 75 years of age. Most of the incidence and
prevalence studies in the literature have been conducted on uterine
cancer in general. The most common histological type of uterine
cancer is endometrial adenocarcinoma. (Crosbie et al., 2022).
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2.Histopathology and molecular classification

There are two histological subtypes of endometrial cancer
that differ in incidence, response to estrogen, and prognosis. Type 1
endometrial cancer includes grade 1 and 2 tumors. These tumors
usually develop on the basis of endometrial hyperplasia and
estrogen-sensitive. Type 2 endometrial cancer constitutes 10-20% of
EC. These tumors are generally high grade and have a poor
prognosis. Grade 3 includes endometrioid tumors and additionally
non-endometrioid tumors (Johnson et al., 2020). Recent years have
seen an exponential improvement in our understanding of the
pathogenetic basis of endometrial carcinomas. Molecular
characterization by The Cancer Genome Atlas (TCGA) has led to a
shift from the traditional classification of Types 1 and 2 endometrial
cancer to one that reflects its more heterogeneous nature. Polymerase
epsilon (POLE)-ultramutated, MSI (Microsatellite instability)
hypermutated, copy-number low and copy-number high are the
subgroups of this molecular classifcation (Levine et al., 2013).
Molecular markers can be used to predict recurrence risk and
survival. It has been found that adding molecular classification to
pathological diagnosis may be very important in improving the
clinical approach of cases with endometrial cancer. The group with
POLE mutations and the corresponding “ultra-mutated” phenotype
gives very favorable results even in high-grade tumors. In 2015,
Talhouk et al. developed the Proactive Molecular Risk Classifier for
Endometrial Cancer (ProMisE), which demonstrates an easy
classification system for endometrial cancer. POLE-ultramutated
(POLEmut), mismatch repair deficient (MMRd), p53-abnormal
(p53abn) and No Specific Molecular Profile Subgroup (NSMP) are
the subgroups of this molecular classification (Talhouk et al., 2015).
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Piulats et al. propose the incorporation of TCGA molecular
classification as an option for assessing prognosis in endometrial
cancer patients. They found that disease specific survival was 100%
in the POLEmut group, 82% in the microsatellite instability group,
42.9% in the serous like group and 77.8% in the copy-number low
group (Piulats et al., 2017). LeonCastillo et al. reported that 5-year
recurrence rates was 36.7% for cases with p53 abnormal group, 0%
for POLEmut group, 13.4% for MMRd group and 42.9% for NSMP
group (Leon-Castillo et al., 2022). The molecular distribution of
endometrial cancer in a study by Jamieson et al, including 172
patients, was as follows: 21 POLEmut (12.2%), 47 MMRd (27.3%),
74 NSMP (43.1%) and 30 p53mut (17.4%). They found that
molecular classification in endometrial cancer was associated with
lymph node metastasis and that molecular classification could be
obtained in preoperative biopsies (Jamieson et al., 2022). The new
World Health Organization (WHO) classification, published in
2020, acknowledges these molecular developments in the
subclassification of endometrial cancer (Board, 2020). WHO 2020
endometrial cancer classification is summerized in table 1.
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Table 1: WHO 2020 classification of endometrial epithelial
tumours

Endometrioid carcinoma
POLE-ultramutated endometrioid carcinoma
Mismatch repair-deficient endometrioid carcinoma
P53-mutant endometrioid carcinoma
No specific molecular profile (NSMP) endometrioid carcinoma

Serous carcinoma NOS

Clear cell adenocarcinoma NOS

Mixed cell adenocarcinoma

Carcinoma, undifferentiated, NOS

Squamous cell carcinoma NOS

Mesonephric adenocarcinoma

Mesonephric-like adenocarcinoma

Mucinous carcinoma, intestinal type

Carcinosarcoma NOS

Reference: Board, E. (2020). Female genital tumours. WHO Classification of Tumours
(International Agency for Research on Cancer).

The most significant change to subclassification of
endometrioid endometrial cancer is the recognition of the 4
molecular subtypes; it is recommended that endometrioid
endometrial cancer, in particular high-grade endometrioid
endometrial cancer, should be classified into molecular subtypes, as
described above, where resources permit. While grading of
endometrial cancer remains unchanged; some additional details that
alter prognostication have been recommended. International
Federation of Gynecology and Obstetrics (FIGO) grading, as
previously, is based on the extent of solid, non-squamous
architecture: < 5%, 5% - 50% and >50% defining grades 1, 2 and 3
respectively. Binary grading is recommended, with FIGO grades 1
and 2 constituting low-grade endometrioid endometrial cancer and
grade 3 tumours constituting high grade (Board, 2020).

Serous cancers are the second most common

histopathological type of endometrial cancer and account for
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approximately 10% of cases. Serous carcinoma is not graded as it is
high-grade by definition. The vast majority of serous endometrial
cancer demonstrate P53 mutations. Except for tumors confined to
the endometrium, serous carcinoma carries a high risk of death and
recurrence regardless of stage and the presence or absence of
lymphoscular space invasion (LVSI) (de Boer et al., 2019). LVSI is
the presence of tumor cells in the ducts surrounded by endothelium
outside the main tumor in the uterus (Sadozye et al., 2016). Recently,
the criterion of “> 4 LVSI involved vessels in at least one
hematoxylin & eosin (H&E) section” has been proposed to define
clinically significant LVSI (Peters, 2022).

Clear cell carcinoma is a subtype with imprecise diagnostic
criteria and likely variation in diagnostic thresholds. Clear cell
carcinomas are characterized by tubulocystic, papillary or solid
patterns. (Murali et al., 2019). Clear cell carcinomas are also
considered high grade and have a worse prognosis (Goto et al.,
2012).

The designation of “mixed carcinoma of the uterine corpus”
applies when two discrete histological types are identified, at least
one of which is either serous or clear cell. Four subtypes were added
to the new classification: mesonephric adenocarcinoma,
mesonephric-like adenocarcinoma, squamous cell carcinoma and
mucinous carcinoma, and gastrointestinal type (Board, 2020).
Mesonephric and mesonephric-like adenocarcinom share many
morphological, immunohistochemical and molecular similarities,
however mesonephric carcinoma shows definite evidence of
mesonephric remnants, which is not identifiable in mesonephric-like
carcinoma (Howitt & Nucci, 2018). Like the mesonephric
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carcinomas, squamous cell carcinoma is exceedingly rare in the
uterine corpus. Risk factors include chronic inflammatory
conditions, previous irradiation, and human papillomavirus (HPV)
infections. In mucinous carcinomas correct recognition is important,
firstly to exclude cervical or gastrointestinal tract origin, and
secondly, as these are reported to be related with aggressive clinical
behaviour and should therefore not be misdiagnosed as lowgrade
endometrioid endometrial cancer (Board, 2020).

Uterine carcinosarcomas are malignant, mixed epithelial-
mesenchymal tumors that constitute approximately 3-4% of all
uterine malignancies (Kernochan & Garcia, 2009). Although the
carcinoma component is consistent with known types of endometrial
cancer, such as endometrioid or serous carcinoma, the sarcoma
component may show homologous or heterologous differentiation
(Ferguson et al., 2007). The reclassification of carcinosarcoma as
endometrial cancer as opposed to mixed epithelial and mesenchymal
malignancy has been one of the most significant changes (Board,
2020).

3.Risk factors

Many risk factors have been associated that cause the
development of endometrial cancer. In general, risk factors are
directly and/or indirectly related to an excessively estrogenic
environment (Dork et al., 2020).

Factors that increase exposure to unopposed estrogen
increase the risk of endometrial cancer. Unopposed estrogen may be
exogenous or endogenous. It has been suggested that there are two
pathogenetically different types of endometrial cancer (Oliva et al.,
2022). The most common type is found in young perimenopausal
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women with a history of unopposed estrogen. In these cases, the
tumor starts as hyperplasic endometrium and progresses to cancer.
Estrogen-dependent tumors have a better prognosis than tumors
without hyperestrogenism. The other type of endometrial cancer
occurs in women who lack an endometrium-stimulating source of
estrogen. These spontaneously occurring cancers are not
pathologically associated with endometrial hyperplasia, but can
develop from atrophic endometrium (Aguilar et al., 2022).

Obesity is a important risk factor associated with endometrial
cancer. In the extraglandular area, especially in adipose tissue,
androgens can be converted to estrone, which is assumed to create a
very suitable environment for endometrial cancer formation.
Trezions et al. showed that the complicated relationship between
insulin resistance, obesity and endometrial cancer, it is obvious that
maintaining healthy body weight and treating insulin resistance can
help to reduce the risk of endometrial cancer (Tzenios et al., 2023).
Kokts-Porietis et al. found that higher body mass index (>30 kg/m2)
was related with increased all-cause mortality and recurrence in
endometrial cancer (Kokts-Porietis et al., 2021). Fat distribution in
the body also affects the risk of endometrial cancer. The amount of
fat accumulated in the upper body half is a significant risk factor
(Cheng et al., 2022). But Donkers et al. showed that high visceral fat
percentage in high-grade cancer was an independent predictor of
poor survival only in non-endometrioid type endometrial cancer
(Donkers et al., 2021).

The average age of menopause is difficult to determine. The
average age of menopause has been determined to be 50-52 years in
prospective studies (Daan & Fauser, 2015). Late menopause and
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early menarche result in the endometrial cavity being stimulated by
estrogen for a longer period of time. (Ring et al., 2022). Additionally,
some studies have found that the risk of endometrial cancer increases
1.6 times in those who menarche before the age of 12 (Abdol Manap
et al. 2022).

The fact that there is more anovulation in nulliparas is the
possible reason for the increased risk. It can be expected that the
frequency of endometrial cancer will decrease as the number of
pregnancies increases, as a result progesterone during pregnancy,
balancing estrogen and keeping the endometrium away from
proliferative effects. The risk is 5 times higher than in women who
have given birth five or more times. (Lambe et al.,1999).

Diabetes has been related with a statistically significantly
increased risk of endometrial cancer in most, but not all studies. Zhao
et al showed that the risk of endometrial cancer in endometrial
hyperplasia, patients is high, especially for those patients with age
>50 y, BMI > 25 kg/m2 , diabetes, hypertension and severe
hyperplasia, special attentions should be paid for occurrence of
endometrial cancer and early diagnosis and early treatment are
needed for those patients (Zhao et al., 2021). Friberg et al. supported
the association between diabetes and increased endometrial cancer
in their meta-analysis (Friberg et al., 2007). Saed et al showed that
diabetes was related with increased risk of endometrial cancer (RR
=1.72, 95% CI 1.48-2.01) (Saed et al., 2019). In a recent review,
McVicker et al. found that diabetes is related with a worse cancer
specific and overall survival in endometrial cancer patients
(McVicker et al., 2022).
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Risk of endometrial cancer increases in women with
increased endogenous estrogen levels. The increased risk is
associated with chronic anovulation and also with obesity. The
relative risk in women with chronic anovulation was found to be 3.1
(Coulam et al., 1983). The risk of developing endometrial cancer is
2.7 times higher in women with polycystic ovary syndrome (PCOS)
(Dumesic & Lobo, 2013). Haoula et al. in their meta-analysis, they
showed an increased risk of endometrial cancer in women with an
odds ratio of 2.89 and a 95% confidence interval of 1.52-5.48
(Haoula, Salman, & Atiomo 2012).

It is known that long-term untreated exogenous estrogen use
can cause endometrial cancer, as a result of research that gained
intensity especially in the mid-1970s. However, cases of EC seen in
women receiving estrogen replacement therapy were first published
in the 1960s. (Gusberg & Hall, 1961). In cohort and case-control
studies conducted to date, the incidence of endometrial cancer in
women receiving progesterone-unopposed estrogen therapy
increases by 1.4 to 10 times compared to women receiving no
replacement therapy (Persson et al., 1989).

Smoking reduces the risk of endometrial cancer. The possible
reason for this reduced risk is that nicotine accelerates estrogen
metabolism in the liver and increases its destruction. The effect of
smoking was monitored regardless of menstrual status or exogenous
estrogen intake (Felix et al., 2014).

Use of combined oral contraceptives (COC) is another
condition that has been shown to reduce the risk of endometrial
cancer. It has been conclusively reported that COC pills reduce the
risk of endometrial cancer (Kamani, Akgor, & Giiltekin,2022).
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Endometrial cancer risk is reduced 50-70% by 4-12 years of COC
use (Dumesic & Lobo, 2013).

Tamoxifen is a potent drug to treat and prevent hormone
dependent breast cancer. Tamoxifen is one of the most preferred
anticancer drugs worldwide due to its low toxicity. However, an
important gynecological side effect of Tamoxifen is that it increases
the risk of endometrial cancer (Emons, Mustea & Tempfer 2020).
Tamoxifen, which has been used in the treatment of breast cancer
since the 1980s, was revealed to be associated with endometrial
cancer in 1985 (Killackey, Hakes & Pierce, 1985). Specifically,
tamoxifen therapy of postmenopausal patients with breast cancer is
related with an high risk of endometrial hyperplasia. In a study of
238 patients treated with tamoxifen, the risk of simple and complex
endometrial hyperplasia was 12% and 3%, respectively (Cohen et
al., 1999).

Endometrial hyperplasia is the precursor lesion for
endometrioid adenocarcinoma of the endometrium (Nees et al.,
2022). Pathologists have attempted to classify the spectrum of
proliferation in glands between the normal proliferative phase and
carcinoma. For this purpose, structural features such as endometrial
gland shapes and gland density within the stroma and cytological
features such as cell stratification, nuclear growth, pleomorphism in
the nucleus, nucleolus prominence and mitotic activity were used
(Zaino, 2000). Many classifications have been proposed for
proliferative lesions of the endometrium. Among these, the
classification proposed by Kurman et al. and accepted by the WHO
in 1994 is the most widely known and used today (table 2).
Hyperplasias are divided into 4 subgroups: simple without atypia,
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complex without atypia, simple atypia and complex atypia, with
different risks of progression to carcinoma (Kurman, Kaminski, &
Norris, 1985).

Information obtained through clonality studies in
endometrial hyperplasia has led to the view that some of the lesions
are precancerous. Mutter et al., in their revolutionary study for
hyperplasia classification, simultaneously evaluated
histopathological ~examination, clonality —examination and
guantitative methods in endometrial cancer precursor lesions
(Mutter et al., 2000). Five easily applicable criteria have been
published for the diagnosis of endometrial cancer-precursor lesions,
which coincide with clonality findings and morphometric
measurements. Lesions that meet these criteria are defined as
endometrial intraepithelial neoplasia (EIN) (Mutter, 2002). The
WHO published a new and simplified classification of endometrial
hyperplasia in 2014, which consists of only two categories of
hyperplasia: with and without atypia (Zaino et al., 2014). New WHO
2014 classification of endometrial hyperplasias: 1. non-atypical
endometrial hyperplasia (benign hyperplasia), 2. atypical
endometrial hyperplasia or (EIN) / well differentiated carcinoma.

Table 2: Classification of endometrial hyperplasia

Hyperplasia Type Cancer progression rates
Simple hyperplasia without atypia 1%
Complex hyperplasia without atypia 3%
Hyperplasia with simple atypia 8%
Hyperplasia with complex atypia 29%

Reference: Kurman, R. J., Kaminski, P. F., & Norris, H. J. (1985). The behavior of
endometrial hyperplasia. A long term study of “untreated” hyperplasia in 170
patients. Cancer, 56(2), 403-412.
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4.Clinical symptoms and Diagnosis

The average age at diagnosis of endometrial cancer is 63
years, and more than 90% occur in women over 50 years of age.
Endometrial cancer is rarely seen at a young age, with only 4% of
cases occurring under the age of 40 (Lee et al., 2007). Endometrial
cancer typically presents as abnormal uterine bleeding in
postmenopausal women and women in the later stages of the
premenopausal period (Ozdemir et al., 2023). Amount of bleeding
does not correlate with cancer risk (Clarke et al., 2018). While 3-
20% of women with postmenopausal bleeding have endometrial
cancer; endometrial hyperplasia is detected in 5-15% of cases
(Ronghe & Gaudoin, 2010).

Endometrial cancer can rarely be diagnosed by clinical
evaluation. On physical examination, it is seen that the majority of
patients are obese, hypertensive and postmenopausal (Barbone,
Austin & Partridge, 1993). Among asymptomatic women at average
risk of endometrial cancer, population-based screening has no role
in early detection of endometrial cancer (Smith, Cokkinides &
Brawley, 2009). Many studies have been conducted on routine
control sonographies of postmenopausal asymptomatic women.
However, although using a 3.0 to 5.9 mm cutoff results in a lower
specificity, the offsetting improvement in sensitivity may justify
using this cutoff for further endometrial evaluation in patients with
suspected endometrial malignancy (Vitale et al., 2023).

All patients with postmenopausal bleeding or pyometra,
asymptomatic postmenopausal patients with endometrial cells
detected in their smears, perimenopausal patients with increasingly
heavy menstrual periods or intermenstrual bleeding, and especially
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patients with abnormal uterine bleeding with a history of anovulation
should be evaluated for endometrial cancer. Abdominal examination
is generally negative unless there is ascites and liver and omentum
metastases in advanced stages. The uterus can sometimes be detected
as a soft mass rising from the pelvis to the midline due to
hematometra. Although the uterus may be globally large, it is
generally of normal size. A rectovaginal examination must be
performed to evaluate the uterine tubes, ovaries and cul-de-sac.
Endometrial cancer metastases may occur to these areas. In addition,
granulosa cell tumor, thecoma and epithelial ovarian cancers may
occur together coincidentally. Attention should be paid to areas
where metastases are common (Crosbie et al., 2022).

Dilation and curettage (D&C) has been the most commonly
used method for endometrial sampling. Recaimer first introduced
D&C in 1843. 1t is still widely used today. End-stage disease
prediction is also better with D&C. However, the false negative rate
of D&C for the diagnosis of endometrial cancer can be as high as 2-
6% (Hill, 2020).

Although they are not the most preferred methods in the
diagnosis of endometrial cancer, brushing, washing or exfoliative
cervical cytology are used for uterine cytology. A 50% rate of false
negative smears has been detected in patients with endometrial
cancer. Only about 30-50% of women with endometrial cancer have
malignant cells in the Papanicolaou smear. However, compared to
patients with normal cervical cytology, myometrial invasion is
deeper, tumor grade is higher, peritoneal cytology is positive and the
disease is at a more advanced stage in patients with suspicious or
malignant cells (Koss et al., 1981).
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The presence of normal endometrial cells, as well as the
presence of abnormal cells in the cervical smear taken in the second
half of the menstrual cycle or in the postmenopausal period, should
alarm the clinician about the possibility of endometrial disease. If
morphologically abnormal endometrial cells are present,
approximately 25% of women have endometrial cancer. Ashfaq et
al. in their study on 146 postmenopausal women with benign
endometrial cells in their cervical smears, they found benign
endometrial pathologies such as polyps, leiomyomas, and simple
hyperplasia without atypia in 28% of the cases, while atypical
hyperplasia, adenocarcinoma, leiomyosarcoma, and malignant
mixed miillerian tumors were detected in 12% of the cases (Ashfaq
etal., 2001).

Histological sampling is very easy to perform as it can be
done in office conditions and is economical. Although it can be done
without the need for anesthesia, paracervical block is sufficient when
necessary. Although it is popular today to perform it with negative
pressure applied to the aspiration curette, gentle curettage with a
Kevorkien curette, which is not an aspirator type, is also successful.
Endometrial biopsy is insufficient to recognize endometrial polyps
and endometrial hyperplasia may be missed. Therefore, when there
is insufficient tissue for diagnosis or when accurate staging cannot
be achieved with this method, fractionated curettage should be
performed (Goldstein, 2010).

Devices such as Vabra aspirators are usually aspiration
devices with a 3-4 mm diameter plastic or rigid metal cannula that
can be connected to a vacuum source. A negative pressure of
approximately 300-600 mmHg is used when taking endometrial
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biopsy with the VVabra aspirator. Its effectiveness varies between 95-
98%. A 6-7% deficiency is observed in samples taken with this
method. Pipelle is a softer and more flexible endometrial suction
curette. The Pipelle device is a device preferred by many clinicians
because it is well tolerated by patients and provides sufficient
samples. Clark et al. examined a total of 11 studies containing over
1000 endometrial biopsy cases and found the positive predictive
value for endometrial biopsy to be 81%. They detected endometrial
cancer in less than 1% of negative biopsy results, so they decided
that endometrial biopsy was an appropriate method (Clark et al.,
2002).

The fact that the hysteroscopy procedure is easy to perform,
does not cause any adverse effects on the patient's comfort, and can
be applied in office conditions has enabled the more frequent use of
this method among physicians. The advantage of the method is that
the uterine cavity can be directly monitored and a biopsy can be
taken from the suspicious area. As a result of the studies, more
positive results were obtained in the diagnosis of endometrial cancer
compared to the diagnosis of endometrial hyperplasia. Hysteroscopy
and D&C should be performed in the presence of recurrent
postmenopausal bleeding despite negative histology in blind
endometrial sampling, in cases where sufficient material cannot be
obtained to explain abnormal bleeding, and in the presence of
cervical stenosis. Cervical stenosis may cause problems in 3-5% of
cases (Saccardi et al., 2020).

The hysteroscopic appearance of endometrial cancer is
distinct and difficult to confuse with other lesions. In the initial stage
of adenocarcinoma, the appearance is irregular, polylobulated,
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necrotic and prone to bleeding. The vascularization is irregular and
unformed. In some cases, a demarcation line is evident between
normal endometrium and neoplasia. While focal lesions in the corn
can sometimes be missed when blind sampling techniques are used,
they can be easily diagnosed with hysteroscopy. It was once
suggested that malignant tumor cells in endometrial cancer patients
could spread to the peritoneal cavity through reflux from the
fallopian tubes with distention medium through hysteroscopy. Zerbe
et al retrospectively examined data from 222 patients with
endometrial cancer to investigate the effect of preoperative
hysteroscopy on the frequency of positive cytology during surgical
treatment. As a result, it was stated that hysteroscopy significantly
increased the incidence of positive peritoneal cytology, especially in
patients with high-risk cell types (Zerbe et al., 2000). Recent studies
have proven that hysteroscopy is a safe diagnostic method for
patients with endometrial cancer, with no impact on oncological
outcomes compared to Pipelle sampling (Quintana-Bert6 et al.,
2022).

Ultrasonography is the basic examination method of
gynecological organs and is a simple, painless and non-invasive
technique with no radiation effect. Ultrasonography is the
acquisition of images by reflecting high-frequency sound waves
from anatomical structures. It is applied transvaginally,
transabdominally, transperineally and transrectally. All layers of the
uterus, including the myometrium, its outer contour, the ovary, and
other pelvic and abdominal organs can be examined. Evaluation of
the source and characteristics of pelvic masses, endometrial and
myometrial lesions, pelvic inflammatory disease, folliculometry,

and determination of intrauterine device localization are the basic
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indications of ultrasonography. Transvaginal ultrasonography
eliminates the factors that cause limitations in transabdominal
examination of the pelvis, such as obesity, gas, and position
anomalies of the uterus, and provides detailed evaluation of the
genital organs (Cerovac et al., 2022). The normal endometrial cavity
is observed as a thin echogenic line as a result of the interface mirror
reflection between mutual endometrial surfaces. The sonographic
appearance of the endometrium changes in accordance with its
histology during the menstrual cycle (Sibal, 2017).

Doppler sonography is also a method used in the diagnosis
of gynecological tumors. Color Doppler combines the grayscale
image with the image generated by blood flow. By color coding the
frequency shifts, flow direction and turbulence can be easily
identified. Blood flow can be detected in the area where
progressively growing tumoral tissue exists. An attempt is made to
differentiate between malignant and benign by examining the
pulsatility index (PI) and resistance index (RI) values calculated
from the waveform and whether there is a diastolic notch. Minimal
resistance that develops in diastole in vessels with normal wall layers
is reflected as notching on doppler ultrasonographic examination.

Magnetic resonance imaging (MRI) and computed
tomography (CT) are useful methods in determining local and
distant spread in endometrial carcinoma. They are useful in relapses
and especially in the evaluation of regional lymph nodes. It is more
difficult to detect tumors, especially small sizes, with MRI because
they have the same density as normal endometrium. Large tumors
are easier to detect with MRI, and extension to the cervix,
myometrium, and parametrium can be detected much more
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accurately. In particular, it is possible to distinguish between stage 1
and stage 2 with higher accuracy with MRI (Laifer-Narin et al.,
2018).

6.Staging

Endometrial carcinoma is surgically staged and the staging
procedure includes total hysterectomy, bilateral salpingo-
oophorectomy, and lymphadenectomy. A  comprehensive
examination of the abdominal area should be performed to exclude
extrauterine diseases. Abnormal surfaces, including diaphragmatic
surfaces, peritoneal and serosal surfaces, should be biopsied.
Omental biopsies are generally recommended for those with high-
risk histopathologies (eg, serous, clear cell, or carcinosarcoma).
Peritoneal cytology is usually sampled during surgery; but no longer
affects the staging of the disease (Takenaka et al., 2021). LVSI,
cytology and molecular markers were not in the FIGO 2009 EC
staging system (Pecorelli, 2009). The old FIGO 2009 staging is
shown in table 3.

Table 3: FIGO 2009 Staging System for Endometrial Cancer

Stage | Tumour limited to the uterus
1A No or <50% myometrial invasion
IB >50% myometrial invasion
Stage Il Cervical stromal invasion, but not beyond the uterus
Stage I11 Local and/or regional tumour spread
A Tumour invades serosa and/or adnexa
111B Vaginal and/or parametrial involvement
Iic Metastases to pelvic and/or para-aortic lymph nodes
11IC1 Pelvic node involvement
111C2 Para-aortic lymph node involvement
Stage IV Tumour invades bladder and/or bowel, and/or distant metastases
IVA Tumour invasion of bladder and/or bowel mucosa
VB Distant metastases including abdominal metastases / inguinal
metastases

Reference: Pecorelli, S. (2009). Revised FIGO staging for carcinoma of the vulva, cervix,
and endometrium.
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LVSI is a marker of nodal disease in endometrial cancers and
is considered an independent risk factor for recurrence and death in
all stages of the disease. In stage 1 endometrial carcinoma cases,
LVSI has been correlated with high mortality rates. Briét et al.
reported that patients with LVSI are more likely to have pelvic
lymph node metastases (PLNM) compared to those without LVSI,
and relapses occur more frequently in patients with LVSI (Briét et
al., 2005). Ozdemir et al. showed that for patients negative for LVSI,
the progression-free survival rate was 93%, while for LVSI-positive
patients, it was 77.3% (Ozdemir et al., 2024). Raffone et al. reported
that LVSI has a prognostic value independent of TCGA signature,
as well as age and adjuvant treatment, increasing the risk of death of
any cause, death due to endometrial cancer, and recurrent or
progressive disease by 1.5-2 times (Raffone et al., 2022). In 2023,
FIGO published a new staging system for endometrial cancer, which
now includes LVSI as part of the new staging system (Berek et al.,
2023). The criteria for LVSI follow the rules of WHO (Cree et al.,
2020). Accordingly, LVSI should fall into one of the following three
categories: “LVSI negative” (0 vessels); “LVSI focal” (<5 vessels);
or “LVSI substantial/extensive” (=5 vessels). The new FIGO 2023
staging is shown in table 4.

FIGO suggest that if available and feasible, molecular
classification testing (POLEmut, MMRd, NSMP, p53abn) is
encouraged in all patients with endometrial cancer for prognostic
risk-group stratification and as factors that might influence adjuvant
and systemic treatment decisions. In case the molecular
classification reveals POLEmut or p53abn status, the FIGO stage is
modified in the early stage of the disease. This is depicted in the

FIGO stage by the addition of “m” for molecular classification, and
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a subscript is added to denote POLEmut or p53abn status, as shown
below (Berek et al., 2023).

7.Clinical management

Standard surgery for endometrial cancer is total
hysterectomy with bilateral salpingo-oophorectomy without vaginal
cuff. Ovarian preservation can be considered in patients younger
than 45 years old with grade 1 endometrioid endometrial cancer with
myometrial invasion. In cases of ovarian preservation,
salpingectomy is recommended. Ovarian preservation is not
recommended for patients with a family history of ovarian cancer
risk. Lymphadenectomy is an important element in the surgical
staging of endometrial cancer. However, the role of
lymphadenectomy in early endometrial cancer is unclear (Colombo
et al., 2016). In early-stage endometrial cancer, systematic pelvic
and para-aortic lymphadenectomy does not affect oncologic
outcomes, including overall survival and disease-free survival, but
increases perioperative morbidity, operative time, and costs (Burke
etal., 2014).
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Table 4: FIGO 2023 Staging System for Endometrial Cancer

Stage |

Confined to the uterine corpus and ovary

1A

Disease limited to the endometrium OR non-aggressive histological type
with invasion of less than half of myometrium with no or focal
lymphovascular space involvement (LVSI) OR good prognosis disease

1Al

Non-aggressive histological type limited to an endometrial polyp OR
confined to the endometrium

1A2

Non-aggressive histological types involving less than half of the
myometrium with no or focal LVSI

Low-grade endometrioid carcinomas limited to the uterus and ovary

Non-aggressive histological types with invasion of half or more of the
myometrium, and with no or focal LVSI

Aggressive histological typese limited to a polyp or confined to the
endometrium

Stage Il

Invasion of cervical stroma with extrauterine extension OR with
substantial LVSI OR aggressive histological types with myometrial
invasion

1A

Invasion of the cervical stroma of non-aggressive histological types

11B

Substantial LVSI of non-aggressive histological types

1[¢3

Aggressive histological types with any myometrial involvement

Stage 111

Local and/or regional spread of the tumor of any histological subtype

A

Invasion of uterine serosa, adnexa, or both by direct extension or
metastasis

1AL

Spread to ovary or fallopian tube (except when meeting stage 1A3
criteria)

111A2

Involvement of uterine subserosa or spread through the uterine serosa

1B

Metastasis or direct spread to the vagina and/or to the parametria or
pelvic peritoneum

111B1

Metastasis or direct spread to the vagina and/or the parametria

111B2

Metastasis to the pelvic peritoneum

1]

Metastasis to the pelvic or para-aortic lymph nodes or both

1c1

Metastasis to the pelvic lymph nodes

IC1i

Micrometastasis

IIC1ii

Macrometastasis

1cz2

Metastasis to para-aortic lymph nodes up to the renal vessels, with or
without metastasis to the pelvic lymph nodes

11C2i

Micrometastasis

IC2ii

Macrometastasis

Stage IV

Spread to the bladder mucosa and/or intestinal mucosa and/or distance
metastasis

IVA

Invasion of the bladder mucosa and/or the intestinal/bowel mucosa

IVB

Abdominal peritoneal metastasis beyond the pelvis

IvC

Distant metastasis, including metastasis to any extra- or intra-abdominal
lymph nodes above the renal vessels, lungs, liver, brain, or bone

Reference: Berek, J. S., Matias-Guiu, X., Creutzberg, C., Fotopoulou, C., Gaffney, D.,
Kehoe, S., ... & Mutch, D. (2023). FIGO staging of endometrial cancer:
2023. International Journal of Gynecology & Obstetrics, 162(2), 383-394.

Over the past few years, less-invasive strategies for lymph
node evaluation have been investigated. Sentinel lymph node (SLN)
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sampling, first described in 1996, was established to be as accurate
as systematic lymphadenectomy in evaluating the nodal status of
early endometrial cancer and is now the standard of care in most
gynecologic oncology units (Casarin et al., 2019). SLN was
considered experimental at the ESMO/ESGO/ESTRO consensus
conference on endometrial cancer in 2016 (Colombo et al., 2016).
However, in 2021, the ESGO/ESTRO/ESP guidelines recommended
SLN for surgical staging in patients with low-risk or intermediate-
risk endometrial cancer, while systematic lymphadenectomy was not
recommended in this group. In patients with high-intermediate-risk
or high-risk disease, SLN is considered an acceptable alternative to
systematic lymphadenectomy (Concin et al., 2021).

Surgical resection remains the cornerstone of cure for
endometrial cancer, with minimally invasive surgery offering
multiple advantages. Laparoscopy is alternative to laparotomy. Cho
et al showed that the 5-year PFS rates in the laparoscopy and
laparotomy groups were 95.5% and 96.5% (Cho et al., 2007).
Minimally invasive techniques have recently been proven as safe
alternatives for surgical staging, with less morbidity and quick
recovery. However, after the LACC (Quality of life in patients with
cervical cancer after open versus minimally invasive radical
hysterectomy) trial, there was a move away from minimally
invasive, especially in early stage cervical cancer (Ramirez et al.,
2018). Also after the LACC study, minimally invasive interventions
began to be discussed in terms of complications. A meta-analysis
showed that the incidence of urological complications in radical
cervical cancer surgery was higher before the LACC trial (Bruno et
al., 2023). Zouridis et al showed that laparoscopic and open surgery

seem to have comparable outcomes for stage Il endometrial cancer
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(Zouridis et al., 2023). Haddad et al showed that laparoscopy was
better than laparotomy to manage of these patients because the
duration of hospitalization, blood loss and intraoperative and
postoperative complications in laparoscopy procedure (Haddad et
al., 2021). Additionally, Galaal et al showed in their meta-analysis
that there was no significant difference in the risk of recurrence
between the two groups (Galaal et al., 2018).

Robotic Surgery, an alternative surgical option, has emerged
and its use in endometrial cancer is increasing. Compared to
laparotomy and laparoscopy, robotic surgery resulted in shorter
hospital stays and fewer complications such as blood loss. Although
robotic surgery is costly and generally has longer operating times, a
randomized trial found that operating times were shorter (Maenpaa
etal., 2016).

Advances are also presented in fertility-sparing options for
younger patients diagnosed with endometrial cancer (Stewart et al.,
2020). For a fertility-sparing approach in endometrial cancer,
women should be counseled that their chances of having a live birth
decrease as they get older. Patients should be informed about the
higher risk of persistence/recurrence as compared with other
patients. Fertility-sparing treatment is considered for endometrioid
patients with endometrial cancer with grade 1, stage 1A without
myometrial invasion and without risk factors. Magnetic Resonance
Imaging (MRI) or computed tomography (CT) scan is recommended
for detecting pelvic or paraaortic lymph nodes and distant
metastases. Adnexal involvement should be ruled out by pelvic MRI
or transvaginal ultrasound. Definitive surgery is recommended in
cases of non-responders, inability to conceive, recurrence or disease
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progression. Completion surgery is recommended after completing
childbearing (Rodolakis et al., 2023).

Among the fertility-sparing management options, hormonal
methods are frequently used, especially oral progestins, and the most
common regimens are medroxyprogesterone acetate and megestrol
acetate. A levonorgestrel-releasing intrauterine device can also be
used (Carneiro et al., 2016). Exposure to unopposed estrogen and
persistently low progesterone levels leads to molecular mechanisms
responsible for the subsequent regression of hyperplasia. Therefore,
progesterone has been investigated as a primary treatment for
endometrial intraepithelial neoplasia or complex atypical
hyperplasia and as an alternative to surgery in grade 1 endometrioid
endometrial cancer (Pal et al., 2018). The levonorgestrel-releasing
intrauterine device provides sustained localized levonorgestrel
exposure at an initial release rate of 20 mcg/day (Chaudhari et al.,
2023).

Adjuvant treatment of endometrial cancer after surgical
staging includes radiotherapy, chemotherapy and immunotherapy
(Kalampokas et al., 2022). Patients diagnosed with low-risk stage I
endometrial cancer are not candidates for radiotherapy.
Brachytherapy is recommended for intermediate-risk, high-risk, and
high-intermediate-risk endometrial cancer. The presence of
lymphovascular space invasion is of great importance, and external
beam radiation therapy (EBRT) is also recommended (Boothe et al.,
2019). Adjuvant chemotherapy is an important part of high-risk
endometrial cancer treatment strategies. Carboplatin and paclitaxel
are commonly used because of similar results in overall survival and
progression-free survival, and they also appear to be less toxic.
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While chemotherapy is generally used in combination with
radiotherapy for Stage 111 B and 111 C endometrial cancer, adjuvant
chemotherapy is recommended after cytoreductive surgery for
resectable Stage IV disease (Lee et al., 2017). With the development
of molecular classification, targeted treatments in endometrial
cancer have been made possible. multi-cohort phase Il study
demonstrated the efficacy of pembrolizumab monotherapy, an anti-
PD-1 agent, in MSI-H/dMMR advanced endometrial cancer,
indicating anti-tumor activity and presenting a safe toxicity profile
with a median PFS of 13.1 months (O'Malley et al., 2022).
Pembrolizumab, usually administered as a single agent or in
combination with other compounds, is a safe and well-tolerated drug
for solid tumors (Gandhi et al., 2018). Molecular markers of tumor
in endometrial cancer are a prerequisite to guide therapeutic
selection of pembrolizumab. Both MMRd and MSI-H have been
proposed as predictive biomarkers of response to immune
checkpoint inhibition (Murali, Soslow & Weigelt, 2014). Targeting
PD-1 with pembrolizumab in pretreated patients with advanced or
recurrent endometrial cancer represents a promising therapeutic
approach and has thus received two FDA approvals as a single agent
and in combination with lenvatinib (Walker, Spirtos & Miller, 2023).
When managing previously treated recurrent endometrial cancer,
immunotherapy with a PD-1 inhibitor in combination with an
antiangiogenic agent has been shown to be highly beneficial for
patient survival. Cabozantinib-nivolumab combination therapy
significantly improved progression-free survival (5.3 vs 1.9 months)
according to a translational phase 11 study (Lheureux et al., 2022).
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8.Conclusion

The incidence of endometrial cancer is increasing with
increasing obesity in the world. Although there is no effective
screening method for endometrial cancer, it can be diagnosed at an
early stage as the majority of patients are symptomatic. With the
2023 FIGO staging, LVSI and molecular markers have now become
part of the system. Hysteroscopy, which was not previously
preferred due to suspicion of tubal spread, has become a follow-up
and treatment option for endometrial cancer. Lymphadenectomy can
still be performed but sentinel lymph node biopsy emerges as an
alternative even in high-risk endometrial cancer. Great progress has
been made in endometrial cancer with molecular classification, and
classical histopathological classification has almost been abandoned.
Today, endometrial cancer has become a disease that is monitored
and treated not only surgically but also hormonally. Keeping
fertility-preserving treatment in mind in endometrial cancer is
important for many cases.
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CHAPTER VI

Ektopik Gebelikler

Ihsan SAFAK!

Giris

Fertilizasyonun  gergeklesmesinden itibaren  fallop
tiiplerinden blastokistlerin normal sartlarda endometrial kaviteye
yerlesmesi Ve gelismesi beklenmektedir. Endometrial kavite disinda
yerlesen tiim implatasyonlar ise dis gebelik olarak tanimlanmaktadir.
Birlesik devletlerde %1-2 oraninda tiim gebelikler i¢ginde dis gebelik
oran1 mevcuttur. Dis gebelik olustugunda bir sonraki gebeligin
normal bir gebelik olma sans1 diismektedir. Giiniimiiz sartlarinda
erken tani1 imkanlarinin gelismesi ile birlikte ireme potansiyelinin
korunmasi saglanmaktadir. Dis gebelikler yerlesme yerlerine gore
tanimlanmaktadir. Yerlesme yerine gore tedavi de degisiklik oldugu
icin erken tani ¢ok Kritik nem tasimaktadir (Stulberg, 2013).

1 Op.Drihsan SAFAK, Gerede Devlet Hastanesi Kadin Hastaliklart Ve Dogum,
Bolu/Turkiye, https://orcid.org/0000-0001-7759-5995, ihsansafak93@hotmail.com



Tubal Gebelikler

Tim dis gebelikler iginde fallop tiiplerinin farkli yerlerinde
ektopik gebelik gelismesi durumu yaklasitk %95 oraninda
goriilmektedir. Fallop tiiplerinde  fimbriyal, istmik, ampuller ve
interstisyel olmak tizere yerlesim yerine gore tanimlanmaktadir.
Fallop tiiplerinde en fazla ampuller bolgede ektopik gebelik
gelismekte olup ampulla disinda ise istmik bolgede diger yerlere
gore daha sik goriilmektedir. Tubal gebelik disinda kalan %5
kisminda ise over, periton, servikal ve sezeryan skar gebeligi gibi
viicudun bagka kisimlarinda goriilebilmektedir. Cok nadir olmakla
birlikte ¢ogul gebelik oldugunda ise bir gebelik endometrial
kavitede yerlesmis olup diger gebelik ise ektopik olabilmektedir. Bu
gebeliklere ise heterotropik gebelik olarak tanimlanmaktadir.
Normal yollarla olusan gebeliklerde 30.000 gebelikte 1 goriilmekte
iken yardimer tireme teknikleri kullanilarak olusan gebeliklerde bu
oran 7000 de 1 goriilmektedir (Mukul,2007& Eze,2012).

Ektopik gebeligin olusmasinda altta yatan asil patoloji fallop
tiiplerindeki anormal yapi ve tiipiin i¢inde bulunan yapilarin asil
gorevini yerine getirememesine bagli oldugu diistiniilmektedir. Bir
onceki gebeliginde ektopik gebelik olusmasi durumunda veya tubal
bir operasyon gecirilmesi durumunda ektopik gebelik olusma
ihtimali daha da yiikselmektedir. Gegirilmis pelvik enfeksiyonlar,
salpenjit gibi durumlara baglh olarak da ektopik gebelik gelisme
ihtimali artmaktadir (Skjeldestad, 1998& Schippert, 2012).

In-utero dietilstilbestrol maruziyetine ikincil olarak olusan
konjenital fallop tiipii anomalilerinde yiiksek oranda ektopik gebelik
ile iliski bulunmustur. Yine sigara kullaniminin tam mekanizmasi
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belli olmamakla birlikte ektopik gebelik ile iliskisi oldugu
bilinmektedir (Waylen, 2009& Hoover, 2011).

Tubal sterilizasyon, bakirli ve levonorgestrelli RiA, sadece
progestin iceren haplar gibi korunma yontemlerinin basarisiz olmasi
durumunda ektopik gebelik insidans1 goreceli olarak arttig:
goriilmiistiir. Ektopik gebelik gelismesi durumunda yerlesim
yerinden bagimsiz olarak Rh uygunsuzlugu mevcut ise anneye anti
D immunoglobin uygulanmalidir. Tubal ektopik gebelikte fallop
tiiptinde submukozal tabakasinin olmamasi nedeniyle fertilize yap1
epitelyum tabakanin iginde oyuk acar ve trofoblastlar muskiiler
tabakaya kadar invaze olur fertilize yapinin biiytimesi ile birlikte
riptiir ihtimali artmaktadir. EKtopik gebelik sonrasinda ise tubal
riptir ve tubal abortus veya abort sonrasi rezoliisyon
gerceklesebilmektedir. Gebelik iiriinii ilk birkag hafta i¢inde tubada
riptiir olursa genellikle gebelik friinii tubanin istmusuna
yerlesmistir. Interstisyel kisimda ise ise riiptiir genellikle daha geg
gelismektedir. Tubal abortta kanama, membranlarin ve gebelik
yapilarinin  fimbriyal ugtan tamami atilmas: durumunda kanama
durabilir ancak tubada gebelik iiriintiniin bir miktar bile kalmasi
durumunda kanamanin devam ettigi izlenmistir. Kanama devam
ettikce cul-de-sak da kan birikir ancak fimbriyal ugta pihti olusmasi
durumunda kan atilamadigi i¢in hematosalpenks olusabilmektedir.
(Brennan, 2000&Furlong, 2011).

Erken basvuru ve gelisen teknoloji ve saglik sistemine
ulagilabilir durumunun artmasi ile erken tani koymaya olanak
saglamistir. Bu olgularda belirtiler daha az veya hafif olarak
izlenmektedir. Klasik ektopik gebelikte ise vajinal kanama ve
lekelenme goriilmektedir. Riiptir ile birlikte ise siddetli ve keskin bir
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karin agrisi, kanamanin fazla olmasiyla birlikte bas donmelerinden
bayilmaya ve sok tablosuna kadar ilerleyen tehlikeli bir durum
gelisebilmektedir. Batin muayenesinde hassasiyet mevcuttur. Pelvik
muayenede ise servikal hassasiyetlerde artis izlenmektedir. Bir
miktar lekelenme veya kanama tubal ektopik gebelik vakalarinin
%60-80 kadarinda oldugu gosterilmistir. Asirt kanama abortusun bir
gostergesi iken bazi durumlarda ektopik gebelik durumunda da
goriilebilmektedir. Anlamli kanama durumuna ragmen ilk basta
hemoglobinde hafif diisiis izlendigi goriilebilmektedir. Riiptiire dis
gebelikte 16kositoz anlamli derecede arttigi gosterilmistir. Tablo 1
de ektopik gebelige yaklagim ve yonetimi gosterilmistir(Grynberg,
2009& Gala, 2012).

Tablo 1: Ektopik gebelige yaklasim
Pozitif gebelik testi ve karin agris1 veya lekelenme

Il

Hemodinami stabil Hemodinami anstabil
1
Ektopikﬂgebelik riiptiirii diisiin
Transvajinal ultrason
Intrauterin gebelikAnormal Intauterin Tanisal Ektopik
Gebelik Degil gebelik
Dogum Oncesi Tedavi Beta-hcg takip Tedavi

Bakim
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Ektopik gebelik tanis1 karin agrisina neden olan bir ¢ok baska
hastalikla karisabilmektedir. Ektopik gebeligi tamimak igin
algoritmalar mevcuttur. Fizik muayene bulgular1 ile birlikte
transvajinal bakilan usg ve beta-hcg 6l¢timleri artis ve diisiisiine gore
ektopik gebelige yaklasim degismektedir. Yiikselme ve diisiise gore
kiiretaj, laparoskopi ve acil laparatomi gibi bir ¢ok secgenek
mevcuttur. Tabi ki bu algoritma hemodinamik olarak stabil olan
hastalarda kullanilmaktadir. Riiptiir siiphesi ve anstabil olan
hastalarda acil operasyon planlanmalidir. Serum beta-hcg degeri
ektopik gebelik yakinmalar1 olan hastalarda bizim igin ¢ok ciddi
oneme sahiptir. Kanama ve agri ve pozitif beta-hcg degeri varliginda
oncelikle transvajinal usg ile gebeligin yeri belirlenmektedir. Uterus
ve adnekslerde yolk-salk kesesi veya fetlis varligi ile tan
konulabilmektedir ( Guss, 2002).

Bazi arastirmalardan elde edilen verilere gore serum beta-
hcg degerinin belli bir degerin istiinde oldugunda transvajinal usg
ile gebelik kesesinin goriilmesini yiiksek giivenirlik araligi ile
gostermiglerdir. Genellikle beta- hcg degerinin 2000 mIU istiinde
oldugunda transvajinal olarak goriilmesi gerektigini bildirmislerdir.
Bu beta-hcg degerine ise ayirt edici zon olarak tanimlanmistir. Ayirt
edici zon tstiinde bir deger varligi ve intrauterin gebelik mevcut
olmadiginda ektopik gebelik tanisi1 konulmaktadir. Ayirt edici zon
araliginin altinda bir deger oldugunda transvajinal usg ile kese
goriilmesi  beklenmediginden seri beta-hcg bakilmasi ve artis
durumuna gore tan1 konulmaktadir. Bu konuda bir ¢ok calisma
mevcut olup bazi ¢alismalarda beta-hcg degerinin 48 saatte iki kat
artisginin normal bir gebelik igin istenen bir deger olup en disiik
saglikli degerin ise %66’ 1n lstiinde bir artis olmasi gerektigini

bildirmislerdir. Beklenen saglikli gebelikte beta-hcg artislari
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olmadiginda veya diisiis oldugunda intrauterin canli olmayan
gebelik veya ektopik gebelik diistintilmektedir. Bu iki durumu
ayirmak i¢in seri beta-hcg 6l¢timii yapilmalidir. Ayrici tanida kiiretaj
yapilmasi da faydali oldugu bildirilmistir (Seeber, 2006& Gala,
2012).

Serum progesteron degerinin birkag kez dl¢timii ile de dis
gebelik agisindan faydalidir. Progesteron degerinin 25ng/ml
tizerinde olmas1 durumunda %92 nin tizerinde dis gebelik olmadigin
diglamaktadir. 5ng/ml degerinin altinda olmasi durumunda ise
normal gebeliklerin sadece %0,3 kadarinda goriildiigi i¢in 5ng/ml
altinda olmasi1 ¢ok biiyiik bir ihtimalle saglikli olmayan bir gebelik
durumu oldugu konusunda bilgi vermektedir. Bu degerin altinda
gebelik durumunda ya sagliksiz bir gebelik ya da dis gebelik
acisindan degerlendirilmelidir. Bu iki deger araliginda kullanimi ise
klinik agidan kullanimi ¢ok saglikli degildir (Stovall, 1992&
Pisarska, 1998).

Dis gebelik siiphesi olan hastaya transvajinal usg yapilir.
Intrauterin veya ektopik gebeligi gosteren bulgular dikkatle
incelenmelidir. Intrauterin kavitede gebelik kesesi 4 hafta ile 5 hafta
arasinda goriilmesi beklenir. Transabdominal olarak biraz daha geg
goziikmektedir. Normalde erken intrauterin bir gebelikte goriilen
anekoik sivi bazen dis gebelikte de goriilebilmektedir. Yapilan
caligmalarda kesin bir yolk salk kesesi goériillmeden veya embriyo
goriilmeden intrauterin  bir  gebelik  tanis1  koyulmamasi
onerilmektedir (Dashhefsky, 1988& ACOG, 2023).

Dis gebeligin adneksiyal bulgularinda overden ayr1 olarak
adneksiyal  kitle izlenmektedir.Fallop tiipleri ve overler
goriildigiinde ve extrauterin bir gebelik yapis1 goriildiigiinde
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ektopik gebelik tanisi kesin olarak konulabilmektedir. Ektopik
gebelik agisindan siiphe duyuldugunda hemiperitonyum agisindan
dikkatlice bakilmalidir. Gliniimiizde genellikle usg ile tan1 konulsada
kesin tam1 da  kuldosentez ile  kesinlestirilmek  igin
uygulanabilmektedir. Transvajinal usg ile 50 cc kadar kan bile
goriilebilmekte olup yaygin bir batin i¢i kanamada transabdominal
usg de yardimci olmaktadir. Cok az miktarda ki kan bazen
fizyolojiktir ayrici tan1 agisindan dikkatli olunmalidir.Laparoskopi
ciddi ektopik gebelik stiphesi olan vakalarda uygun bir tanisal islem
olup hem tan1 hem de bu sekilde tedaviye olanak saglamaktadir
(Rodgerson, 200& Condous, 2005).

Ektopik Gebelikte Medikal Tedavi

Medikal  tedavi riiptire olmamis  olgular  igin
kullanilmaktadir. Ektopik gebeligi ne kadar erken tanima imkani
olursa cerrahiye gitmeden medikal tedaviden sonu¢ alma imkani
daha da artmaktadir. Medikal tedavide asil kullanilan ajan folik asit
antagonisti olan metotreksattir. Trofoblast gibi hizli ¢ogalan
hiicrelerde etkinligi yiiksek oldugu bildirilmistir. Kemik iligi,
gastrointestinal mukoza gibi yapilara da olumsuz etkileri mevcuttur.
Anne siitiine gectigi i¢in emzirme doéneminde uygulanmamalidir
veya emzirme bir siire birakilmalidir. Dig gebelik i¢in en sik
kullanilan doz tek doz intramuskiiler uygulamadir. Tek doz
kullanim1 basit uygun Iokoverin gibi ilaglarin kullanimina gerek
olmayan daha rahat bir uygulamadir ancak bazi ¢alismalarda ¢oklu
doz uygulanmasmin basar1 sansmmin daha yiiksek oldugu
bildirilmistir. Tablo 2 de metotreksat doz uygulamasinin protokolii
detayli olarak  gosterilmistir.  Metotreksat  uygulamasinin
kontraendikasyonlar1 ise Tablo 3 de gosterilmistir (Nurmohamed,

2011&Gungorduk; 2011).
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Tablo 2: metotreksat uygulama protokolii

Tek doz Coklu doz

Tablo 3: Metotreksat uygulamasinin kontrendikasyonlari

-Metotreksak alerjisi -Karaciger, bobrek veya
-Emzirme hematolojik fonksiyon
-Ektopik riiptiir bozuklugu
-Intrauterin canli gebelik -Peptik tilser
-Aktif bir pulmoner hastalik
varligi
-Immiin yetersizlik

Metotreksat i¢in en uygun hasta se¢imi asemptomatik erken
hafta hastalar olup ¢ok basarili sonuglart mevcuttur. Yapilan

caligmalarda metotreksat uygulamasinin over rezervini azaltmadigi
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gosterilmistir. Ilag uygulamasi sonrasi birkag giin sonra baslayan
agr1 hastanin yarisindan fazlasinda mevcut oldugu gosterilmistir.
Metotreksat tedavisi ile cerrahi tedavi karsilastirilmasi i¢in yapilan
cok merkezli c¢alismada fallop tiipiniin korunmasi disinda

basarisizlik agisindan anlamli bir fark bulunmadigi goésterilmistir
(Lipscomb, 1999& Hajenius, 2011).

Ektopik Gebelikte Cerrahi Tedavi

Olgularin hemodinamik stabilitesi olmamasi disinda dig
gebeligin asil cerrahi yontem olarak laparoskopi tercih edilmelidir.
Laparoskopi ile laparotomi arasinda az sayida da olsa yapilan
calismalarda her iki yontemin Kkarsilastirmasinda iKisi arasinda
basar1 ve bir sonraki gebelik i¢in herhangi bir olumsuzluk durumu
iki yontem iginde benzer olup anlamli bir fark olmadig
gosterilmistir.Salpingostomi  gibi  tiipiin ~ korundugu  cerrahi
yontemler konservatif yontemler olarak da adlandirilir. Yapilan
caligmalarda salpenjektomi ile salpingostomi karsilastirilmasi
yapilmig olup ikKisi arasinda bir sonraki gebelik oranlari agisindan
anlamli bir fark olmadig: bildirilmistir (Hajenius, 2011&Bennetot,
2012).

Salpingostomi  genellikle fallop tiiptiniin distal iicte bir
kisminda yerlesen yaklasik 2 cm ¢apindan kiigiik tubal ektopik
gebeliklerde uygulanan bir yontemdir. Yapilan bir ¢alismada beta-
hcg degerininin 6000mIU tizerinde muskiiler tabakaya invazyon
oranin fazla olmasi nedeniyle basart sansinin diisiik oldugunu
bildirmistir. Salpingostomi de en kritik nokta tiim gebelik {irtiniin
tamamen ¢ikartilmasidir (Al Sunaidi, 2007).

Salpenjektomi ise hem riiptiir olmus ektopik gebelikte hem
de riiptiire olmayan gebeliklerde kullanilabilmektedir. Tubal ektopik
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gebelikler esnek oldugu igin endoskopik torba ile port girisinden
disar1 alinabilmektedir (Thompson, 2012).

Persistan trofoplast durumu ise ektopik gebelik sebebiyle
yapilan cerrahide tam olarak trofoblastlarin ¢ikartilamamasina bagl
olarak degismeyen veya artan beta- hcg oranlari ile karsimiza ¢ikan
bir durumdur. Operasyon sonrasi birinci giin bakilan beta-hcg ile
operasyon oncesi beta-hcg %50 ve tlizerinde diisiis izlendiginde
persistan trofoplast durumunun olmasi nadir olacagi bildirilmistir
(Spandorfer, 1997).

Sabit ya da azalan beta-hcg diizeylerine sahip olan erken
donemdeki hastalarda yakin takip ve beta-hcg takibi ile izlem
onemlidir. Yapilan ¢alismalarda bu vakalarinda {igte bir oraninda
kendiliginden beta-hcg disiisii beklenmekte olup ek bir tedaviye
ihtiyag yoktur. izlem yapmak i¢in hemodinami stabil olmali, batin
ici kanama olmamalidir. Yapilan bir ¢alismada beta-hcg 1500mIU
degerinden kiigiik ve gebelik triiniiniin 3 cm den kiigiik olmasi
durumunda yaklagik 1/3 oraninda kendiliginden geriledigi
bildirilmistir. izlem ile diger tedavi yontemleri karsilastirildiginda
intrauterin canli gebelik agisindan anlamli bir fark olmadigi
bildirilmistir (Shavel, 1995&Mavrelos, 2013).

Interstisyel Gebelik

Bu gebelikler muskiiler uterin duvarin iginde bulunan,
tubanin proksimal segmentinde yer alan alana implante olurlar. Bu
gebelikler kornual gebelikle karistirilabilmektedir. Ayni tarafta
ektopik gebelik gecirilme O&ykisii bir risk faktoridiir.  Tani
konulmamis vakalar i¢in diger ektopik gebeliklere gore daha geg
riiptiire oldugu bildirilmistir. Ciddi kanama riskli mevcuttur.
Miyometrium takabasinin 5 mm altinda goriilmesi, endometrial
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kavitenin en lateral kismindan 1 cm daha uzak mesafede gebeligin
olmas1 gibi durumlar interstisyel gebelik i¢in tanida kolaylik
saglamaktadir. Cerrahi yonetimde kornual rezeksiyon veya
kornuostomi yapilabilir. Cerrahin deneyimine gore laparoskopik
veya laparatomi uygulanabilir. Erken tani1 durumunda metotreksat
uygulanabilecegi bildirilmis ancak diisiik vaka sayist nedeniyle net
bir protokol mevcut degildir (Jermy,2004&Zu0,2012).

Abdominal Gebelik

Tanim olarak abdominal gebelik tubal, overyan veya
intraligamenter implantasyondan ayri olarak periton boslugunda bir
gebeligin varhigidir. Ektopik gebelikler arasinda nadir goriilen bir
gebelik tiirtidiir. Gebelik tirinii peritona implante olabildigi gibi bu
ektopik gebelik tiirtiinde genellikle erken tubal riiptiire veya diistikten
sonra meydana geldigi diisiiniilmektedir. Biiytiimiis ektopik gebelik
olgularinda plasentanin peritona yapismasi izlenebilir. Tan1 koymak
oldukga zordur ¢iinkii tam bir ektopik gebelige ait semptomlar her
zaman gorillemeyebilir. Labaratuar testleri genellikle tam bilgi
vermeyebilir. Ultrason ile her zaman tan1 koymak kolay olmayabilir.
Uterustan ayr izlenen fetiis ve uterus digsinda goriilen plasental
dokular taniyr koymada yardimcidir. MR tani dogrulamak igin
kullanilabilir (Sherer, 2007&Worley, 2008).

Abdominal gebelik yasami tehdit edici bir noktaya
gelebildigi bildirilmistir.Yonetiminde anne yasi da ¢ok onemlidir.
Bazi ¢alismalarda fetal viabiliyete sinirina kadar takip edilebilecegi
bildirilmesine ragmen tam bir goriis birligi mevcut degildir.
Abdominal gebelikte yaklasik %20 oraninda fetal malformasyon
oldugu gozlenmis olup bunlardan en sik ekstremite anomalileri ve
sinir sistemi anomalileri oldugu gosterilmistir. Konservativ tedavi
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yonteminde ani ve yasami tehdit edene batin igi riskin oldugu hasta
ile ayrintili olarak konusulmalidir. Genel goriis ise abdominal
gebelik varliginda gebeligin sonladirilmasi yoniindedir. Cerrahi
olarak fetusun dogurtulmasi ve plasentanin ¢ikarilmasidir. Plasenta
etrafinda yaygin damarlanma mevcut oldugu icin gereksiz
eksplorasyondan uzak durulmalidir. Multidisipliner yaklagim ve
ticiincii basamak merkezlerde tedavisi en uygun olandir. Plasentanin
kanama riski sebebiyle yerinde birakildigi vakalarda ise apse
Olusumu tekrar kanama gibi durumlarinda gelistigi bildirilmistir.
Plasentanin yerinde birakildig: olgularda metotreksat kullanimi ise
tartismalidir (Martin,1998& Costa,1991&Muittal, 2012).

Intraligamentoz Ektopik Gebelik

Gebelik  Grtinii  mezosalpenkse  dogru  implantasyon
gergeklesirse riiptiir, tubanin peritonla ortiilii olmayan kisminda
gergeklesir. Fetal yap1 broad ligamenti yapraklari arasinda olan
bosluga dogru atilir ve intraligamentéz veya broad ligamenti
gebeligi dedigimiz durum gelisir. Yonetim olarak abdominal ektopik
gebelikte olan durum gibi yonetilebilir. Bu ektopik gebelik tiirii son
derece nadir goriilmektedir. Cogu olgu laparatomi gerektirirken ¢ok
erken gerceklesen vakalarda laparoskopik cerrahi ile tedavi
edilebilecegi bildirilmistir(Cormio, 2006& Seckin, 2011).

Overyan Ektopik Gebelik

Fertilize ovumun overe ektopik olarak implantasyonu son
derece nadir goriilen bir durumdur. Overyan ektopik gebelik
diyebilmek igin 4 kriter ile tanimlanmistir. Ayni taraf tubanin saglam
ve tam olarak goriilebiliyor olmasi, dis gebeligin overe yerlesmis
olmasi, dig gebelik iiriiniin uteroovaryanligament ile baglantisinin
olmasi, over yapisinin ortasinda plasental dokusunun histolojik
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olarak gosterilmesidir. Sikayetleri genellikle tubal ektopik gebelikle
benzerdir. Tubal ektopik gebelik kadar erken riiptiir izlenmese de
riiptiir bazen erken donemde goriilebilmektedir. Transvajinal usg ile
riptire olmamis ektopik gebelikler daha erken donemde
taninabilmektedir. Yonetimi ise genellikle cerrahidir. Kiigiik ektopik
gebelik driinleri icin kama rezeksiyon veya kistektomidir. Biiyiik
genis vakalarda ise yonetim ooferektomidir. Kiigiik ektopik
gebeliklerde metotreksat kullanimi ile olumlu sonuglar da elde
edilmistir. Tedavi sonrasi beta-hcg takibi ile persistan trofoplasti
dislamak gereklidir (Comstock,2005&Hassan,2012&
Pagidas,2013).

Servikal Gebelik

Servikal gebelik medikal veya cerrahi olarak tedavi edilen bir
ektopik gebelik tiiridiir. Stabil ve erken hafta ektopik gebeliklerde
ilk basamak tedavi metotreksat uygulamasidir. ilacin direk keseye
uygulanmas1 veya sistemik uygulanmasi miimkiindiir.Medikal
tedavi ile birlikte uterin arter embolizasyonu kombinasyonunda
kanama agisindan son derece faydali oldugu gosterilmistir. Servikal
gebelikte hasta se¢imi son derece 6nemlidir. Beta-hcg degerinin
10,000mUl tizerinde olmasi, CRL>10mm {iizerinde olmas1 ve fetal
aktivite varliginda sistemik metotreksatin basari sansi diismektedir.
Bu durumda intrakardiyak potasyum klorid uygulanmasi
yapilabilmektedir. Konservativ tedaviler yaninda vakum kiiretaj ve
histerektomi de yapilabilir. Kanamanmm ¢ok oldugu ve
durdurulamadig1 vakalarda histerektomi planlanmalidir. Vakum
kiiretaj Oncesinde uterin arter embolizasyonu gibi islemlerin
uygulanmasi durumunda kanamanin azaldig1
bildirilmistir(Ginsbung, 1994& Jeng, 2007& Zakariya, 2011).
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Sezeryan Skar Gebeligi

Sezeryan dogum skarmnin myometriuma implantasyonu ile
gelisir. Sezeryan oranin artmasi ile birlikte daha fazla goriilmekte
olup genellikle insindas1 2000 gebelikte 1 goriilmektedir. Siddetli
kanama bu ektopik gebelik tiirlinde goriilebilmekte olup plasenta
increata vakalart gibi siddetli kanadigi bildirilmistir. Bu ektopik
gebelik agr1 ve kanama ile erken bulgu vermektedir. Yaklasik %40
oraninda ise asemptomatik olup rutin ultrason ile yakalanmaktadir.
Transvajinal usg tanida en sik kullanilan yontem olup siipheli
durumlarda MR gibi goriintiilleme yontemleri kullanilabilir. Tedavi
de ¢esitli secenckler mevcuttur. Gebelik diistinmeyen kadinlarda
histerektomi  planlanabilir. Fertilite koruyucu yontemler ise
konservativ yontemlerle birlikte metotreksatin lokal ve sistemik
uygulamasini igerir. Cerrahi yontemler ise vakum Kiiretaj,
histereskopik rezeksiyon veya istmik rezeksiyon ve histerektomidir.
Bu tedavilerin yaninda metotreksat uygulamasi genellikle birlikte
uygulanmaktadir (Rotas, 2006& Timor-Tristch 2012&Shen, 2023).

Nadir Goriilen Diger Ektopik Gebelik Bolgeleri

Dis gebelikler bu anlatilan bolgeler disinda bir ¢ok bolgede
daha goriildiigii ancak cok nadir oldugu bildirilmistir. Omentum,
dalak, karaciger, retroperiton gibi viicudun ¢ok farkli yerlerinde
gorildigic vaka sunumlarinda gosterilmistir.Gegirilmis uterin
cerrahi veya yardimci iireme teknikleri uygulanan kadinlarda ¢ok
nadir de olsa intramural implantasyonlarin varligi gosterilmistir.
Abdominal gebeliklerde genellikle laparatomi planlanmakta iken
nadir secili vakalarda hemodinami stabil ise laparoskopik olarak
tedavi edilebilecegi gosterilmistir Chin, 2010&Wu, 2013).
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CHAPTER VII

Gebelik ve Bag Doku Hastaliklar

Ihsan SAFAK

Giris

Kollajen bag doku hastaliklarinin asil nemli iki temel sebebi
vardir. Bunlardan birincisi otoantikor iliskili immiin sistem
hastaliklardir. Bag doku hastaliklarinda belirli organ ve sistemlerde
immiin komplekslerin  birikmesi nedeniyle hasar meydana
gelmektedir. Genellikle cilt tabakasinda, eklem bolgesinde, kan
damarlarinda ve bobreklerde inflamasyona neden oldugu igin
romatizmal hastalik olarak da degerlendirilmektedir. Bu hastaliklar
icinde sistemik lupus eritematozus,romatoid artrit gibi hastaliklar
bulunmaktadir. ikinci temel neden ise kemik,kikirdak, kan damart,
cilt ve bazal membranin kalitsal hastaliklaridir. Bu kalitsal
hastaliklar arasinda ise marfan sendromu, Ehlers- Danlos sendromu
gibi hastaliklar en ¢ok bilinen kalitsal hastaliklardir. Bag doku
hastaliklarin1 Tablo 1 de gosterilen basliklar altinda ayrintili olarak
ele alacagiz (Tepeli, 2017).



Tablo 1: Bag doku hastaliklar:

Immiin sistemli bag doku Sistemik lupus Eritematozus,
hastaliklari Antifosfolipit antikor sendromu,
Romatoid artrit, Sistemik skleroz,
Vaskiilit sendromlari, Inflamatuar
miyopatiler

Kalitsal bag doku hastaliklari Marfan Sendromu, Ehlers-Danlos
Sendromu, Osteogenezis
Imperfekta

Immiin nedene bagli olan bag doku hastaliklar1 otoantikor
olusumu ile iligskili olup olmamasmma bagli olarak ikiye
ayrilmaktadir. Romatoid faktor (RF) viicutta bulunan bir
otoantikordur. Sistemik lupus eritematozus, romatoid artrit, mikst tip
bag doku hastaligi, skleroderma, wvaskiilitler gibi ¢ok sayida
otoimmiin hastalikta romatoid faktor pozitif bulunmaktadir.
Gebelikte olusan immiinsiiprese durum nedeniyle bu hastaliklarin
bazilarinda etkinliginde azalma oldugu goriilmistir. Gebelik
hormonlar1 immiin hiicrelerde degisiklige yol acar. Ostrojen T
hiicrelerinin cevabini artirirken androjen azalttigi goriilmiistiir.
Progesteron ise immiin sistemi baskilayic1 etkisi mevcuttur
(Cutolo,2006& Robinson, 2012).

Immiin sistem nedenli bazi hastaliklarin gebelige bagl
olustugu da gozlenmistir. Fetal hiicrelerin ve fetal DNA’nin
maternal kanda bulunmas1 gebelik sonrasi donemde organlarda ve
kanda bulunmaya devam etmesine bagli olarak otoantikorlarin
stimiilasyonuna sebep olur. Otoimmiin tiroidit ve sistemik sklerozisi
olan kadinlarin dokularinda fetal hiicreler bulunmus olup gebelige
bagh gelistigi gosterilmistir. Fetusa gecen maternal hiicrelerin de
bebekte otoimmiin hastaliklara yol agabilecegi gosterilmistir
(Lissauer,2009& Ye, 2012).
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Sistemik Lupus Eritematozus

Cevresel faktorler ile kisinin genetik olarak duyarl
genlerinin etkilesimi sonucu olusan kompleks bir patogenizi olan,
hetorojen bir immiin sistem hastaligidir. Immiin sistemde etkilesime
bagli olarak otoantikor aktivasyonu ve asir1 B lenfosit aktivitesine
sekonder gelisir. Otoantikorlarin hiicresel niikleer alana yonelmesi
sonucu hiicre hasar1 ve sonugta doku hasar1 gerceklesir. Lupus
olgularmin yaklasik %90°1 kadin hastalardir. Gebelik sirasinda bir
miktar daha fazla goriildiigii bildirilmistir. Oliimlerin ¢ogu end-
organ hasari, hipertansiyon, enfeksiyonlar, serebrovaskiiler
hastaliklar ve kardiyovaskiiler sistem hastaliklarina sekonder
gelismektedir. Tablo 2°de sistemik lupu eritematozusun klinik
bulgulari gosterilmistir (Tsokos, 2011& Hahn,2012).

Tablo 2: Sistemik lupus eritematozusa bagli sikayetler

Sistemik Yorgunluk, halsizlik, ates, kilo kayb1

sikayetler

Kas-iskelet Artarji, miyalji,miyopati, poliartrit

sistemi

sikayetleri

Dermatolojik Malar dokiintii, diskoid dokiintiiler, oral iilserler,sag
sikayetler dokiilmesi, cilt dokiintiileri

Norolojik Duygu durum bozukluklari, bas agrisi, nobet,
sikayetler biligsel bozukluklar

Hematolojik Anemi, 16kopeni, trombositopeni,splenomegali

Uriner sisteme ait | Proteiniiri, nefrotik ve nefritik sendrom, bobrek
sikayetler yetmezligi

Gastrointestinal Istahsizlik, bulanti, agr1, ishal

sisteme ait
sikayetler
Okiiler sikayetler | Konjoktivit

Kardiyopulmoner | Perikardit,miyokardit,pndmonit
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Sistemik lupu eritematozusun Klinik bulgulart  ¢ok
degiskenlik gostermektedir. Bazi1 hastalarda tek organ tutulumu ve
ona ait semptomlar mevcut iken bazi durumlarda multisistem organ
tutulumu goriilmektedir. Ates, artrit, kizariklik, perkardit, 1s18a
hassasiyet, anemi, bilissel bozukluklar diger semptomlara gore daha
fazla goriildiigii gosterilmistir. Ozellikle SLE’in hafiza ve bilissel
fonksiyonlara olumsuz yonde etkisi kanitlanmistir (Kozora,2011).

Antintikleer antikor(ANA) pozitifligi en iyi tarama testi
olmakta birlikte pozitif olmasi1 durumunda sadece SLE degil baska
otoimmiin hastaliklarda, viral enfeksiyonlara bagli olarak da
yiiksekligi mevcut olup ayirict tanmida dikkatli olunmalidir. Cift
sarmalli DNA ve Smith antijenlerine kars1 gelisen antikorlar ise
gorece olarak daha yiiksek Ozgiilliige sahiptir. Bu hastalik igin
yiizlerce otoantikor varligi olmasina ragmen sadece birkag
otoantikor varligi organ hasarina sebep olmaktadir (Lin 2020).

Sistemik lupus eritematozus ile birlikte gebelik sonuglar1 son
10 yilda olumlu yonde gelisme gostermistir. Gebelik sonuglari i¢in
onemli faktorler gebeligin basinda hastaligin aktif olup olmamasi,
yas, gebelik sayisi, medikal veya obstretrik hastaliklar ile
antifosfolipit antikorunun pozitif olup olmamasi ¢ok etkilidir.
Gebelik sirasinda yeni tani alan lupusun siddetli olma durumu
digerlerine gore daha fazladir. Gebelik sirasinda lupus vakalarinin
1/3 kadar1 kendiliginden iyilestigi gézlenmis olup yine 1/3 kadari ise
kotiilesmistir. Bu yiizden gebelik sirasinda lupus hastaliginda artis
olabilir veya higbir sikayeti olmadan sessiz de seyredebilecegi
bildirilmistir. Lupus hem anne hem bebegin sagligini tehdit edecek
kadar ciddi bir durum olmakla birlikte gebelik oncesi sessiz
donemde olmasi, protein atihmi veya bdbrek tutulumunun
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olmamasi, antifosfolipid sendrom varligi olmamasi durumunda
gebelik sonuglar1 son derece olumludur (Peart, 2014& Hamed,
2018).

Gebelik sonuglarina etkisi agisindan aktif lupus nefritinde
maalesef sonuglar kotii gebelik sonuglari ile iligkilidir. Bobrek
hastalig1 olan hastalarda preeklampsi ve gestasyonel hipertansiyon
daha fazla gozlendigi bildirilmistir. Remisyonda ise sonuglar daha
iyi oldugu gozlenmistir. Gebelik sirasinda lupus nefriti igin
immiinsiipresif tedaviye devam edilmesi 6nerilmistir. Ancak doz ile
ilgili yeterli veri mevcut degildir. Tablo 3 de lupusa bagli olarak
gelisen komplikasyonlar gostermistir. SLE olan hastalarin yaklagik
%30 kadarinda kronik hipertansiyon ile komplike oldugu
bildirilmistir. Bu hastalarda preeklampsi ve siiperempoze
preeklampsi siklig1 daha fazla goriilmiistiir. Bobrek tutulumu disinda
bagka organ tutulumu yoksa lupusu preeklampsiden ayirmak son
derece zordur (Petri, 2007 & Clowse,2008& Stojan, 2012).

Tablo 3: Sistemik lupus eritematozuslu hastalarin gebeliklerinde
gelisen komplikasyonlar

Eslik eden hastaliklar -Pregestasyonel diyabet,
-Trombofili,
-Hipertansiyon,

-Bobrek yetmezligi,
-Pulmoner hipertansiyon
Gebelik komplikasyonlari Preeklampsi

Preterm eylem

Fetal bliytime kisitliligi
Eklampsi

Medikal komplikasyonlar Anemi

Trombositopeni
Pulmoner emboli
Enfeksiyonlar Pnomoni

Sepsis
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Gebelik sirasinda lupus yonetimi olduk¢a zor olmakta
birlikte  Klinik, laboratuvar ve fetal iyilik halinin takibi ile
yapilmaktadir. Gebelige bagh gelisen trompositopeni ve proteiniiri
lupusa bagl da gergeklesebilmektedir yine palmar eritem gebelige
bagli olmakla birlikte lupusta da goriilebilmekte olup bu durum
ayirici tanty1 zorlagtirmaktadir. Bazi kliniklerde SLE gebelik skalasi
kullanilmakta olup bu skala lupusun aktivitesinin siddetini
gostermektedir. Seri olarak yapilan kan tetkikleri, hastalikta
degisiklik olup olmadigi agindan faydali oldugu bildirilmistir.
Pozitif indirek coombs testi, anemi, hemoliz, indirekt
hiperbilirubinemi ile birlikteligi mevcuttur. Serum transamilaz
aktivitesinde artis karaciger tutulumu agisindan anlamlidir.
Proteiniiri degerlendirilmesi agisindan sik idrar tahlili 6nerilmekte
olup atilimin artmast durumunda kotiiye isaret olmakla beraber
anormal Kkreatinin artis1 durumunda ¢ok daha dikkatli olunmalidir.
Fetal biiytime kisitliligi ve oligohidroamnios agisindan yakin takip
onerilmektedir (Lateef ,2017&Ruiz-Irastorza, 2020) .

Gebelikte tam olarak bir tedavisi yoktur tam bir remisyon
nadir goriilmektedir. Bu hastalik hastalarin yaklasik 1/3 tinde hafif
seyretmekte olup yasanmu tehdit etmez ancak hastada olusan agr1 ve
yorgunluk hastanin yasam konforunu bozmaktadir. Diisiik doz
aspirin kullanilmasi onerilmektedir.  Hastalig1 siddetli gegiren
hastalarda diisiik doz (1-2mg/kg) oral prednizon gibi ajanlar
kullanilabilmektedir. Ancak kullanim1 ile birlikte gestasyonel
diyabete yatkinlik gelisebilmektedir. Yine diger ajanlara gore
giivenli sayilan Azotioprin gibi ajanlar aktif hastaligi kontrol amagli
kullanilabilmekte olup gebelikte giivenli oldugu gosterilmistir. Bazi
durumlarda ise mikofenolat aktif hastaligi kontrol i¢in tek ajan olup

bu durumda gebelik agisindan danigmanlik verilmesi gereklidir.
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Siddetli hastalik durumunda ise yiiksek doz kortikosteroid verilmesi
gereklidir. Antimalaryel ajanlar ise cilt semptomlarmi kontrol igin
kullanilmakta olup bu ajanlar plasentay1 gectigi gosterilmis ama
konjenital anomali ile iliskisi bulunmamistir(Petri, 2006& Hahn,
2012& Briggs, 2015).

Lupus ile komplike olan gebeliklerde kotii gebelik sonuglari
ile karsilasma ihtimali daha fazla oldugu bildirilmistir. Bu kotii
gebelik sonuglari, preterm eylem, fetal biiytime kisitliligi, yenidogan
lupus sendromu ve ol dogumdur. Lupus alevlenmesinde
hipertansiyon, proteiniiri gibi durumlarin varligi koétii prognostik
belirtegtir. Korunma yoéntemi olarak sistemik lupus eritematozis
hastaligi olan kadmlar ¢ocuk sayisinda kisitlamaya gitmek
istemektedir. Korunma yontemi olarak sadece progestin igeren
prepartlarin  kullanimi  Onerilmektedir. Rahim i¢i  araglar
kullanilmasinda engel olmamasina ragmen,immiinsiipresif tedaviye
sekonder enfeksiyon riskinde artis olduguna dair bilgiler, kanita
dayali olmayi1p kullanilmasinda engel yoktur. Tubal sterilizasyon ise
sessiz  donemde planlanmasi ile uygun bir korunma
yontemidir(Chabbert-Buffet,2011&Bramham ,2012)

Antifosfolipid Antikor Sendromu

Fosfolipidler hiicre membranin temel bilesenlerindendir.
Antifosfolipid antikorlar ise bu fosfolipid yapisina karsi olusmus
antikorlardir. Bu otoantikorlar1 olusmasina neden olan mekanizma
ise tam olarak net degildir. Daha once gegirilen enfeksiyonlara
sekonder olarak gelistigi diisiiniilmektedir. Antifosfolipid sendromu,
kompleman aktivasyonunun gelismesine, antikoagiilanlarin inaktive
olmasina, prokoagiilanlarin aktive olmasi ile karakterizedir. Klinik
olarak venoz ve arteriyel tromboz, gebelik kayiplar1 izlenmektedir.
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Antifosfolipid sendromunda goriilen klinik belirtiler Tablo 4 de
gosterilmistir (Tsokos,2020& Moutsopoulos,2021).

Tablo 4: Antifosfolipid sendromda géoriilen bulgular

Acrteriyel tromboz Gegici  iskemik atak, inme,
miyokard iskemisi

Vendz tromboz Tromboembolizm, Tromboflebit,
livedo retikiilaris

Hematolojik Otoimmiin anemi, trombositopeni

Gebelik Tekrarlayan gebelik kaybi, fetal
kay1p, preeklampsi

Diger Migren, bas agrisi, epilepsi,artrit,

Tablo 4 de belirtilen siniflama tarama endikasyonlarini
icerir. Bu sendromun tanis1 klinik ile birlikte laboratuvar tetkikleri
ile birlikte konulmaktadir. Tanida oncelikle vaskiiler tromboz veya
gebelik morbiditesinden biri olmalidir. Bu durumlarin yaninda
laboratuvar testlerinden birinin 3 ay arayla iki kez pozitif olmas: ile
tan1 kesinlestirilir. Lupus antikoagiilan aktivitesinin olmasi1 veya
yiiksek pozitifligi olan spesifik Ig M ve Ig G antikardiyolipin varligi
laboratuvar testlerinin pozitif oldugunun gostergesidir (Miyakis,
2006).

Gebelikte yiiksek diizeyde antikardiyolipin  antikor
varliginda ve bunun yaninda lupus antikoagiilant saptanirsa;
plasental infarktiise yatkinlik, preeklampsi, fetal bityiime kisitliligs,
vaskiilopati, fetal kayip gibi olumsuz durumlarin gelisme ihtimali
daha da artmaktadir. Bunlarin yaninda trombositopeni, anemi ve
tromboza yatkinligin da arttig1 bildirilmistir (Clowse, 2008).

Gebelikte bu antikorlarin olugmasi ile ilgili tam patofizyoloji
net olmamakla birlikte  multifaktoriyeldir. ~ Trombositler
otoantikorlarin etkisi ile hasara ugramaktadir. Otoantikorlar ayrica

hiicre membraninda bulunan fosfolipid yapisina da saldirarak hiicre
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hasarmma ve sonu¢ olarak doku hasarma sebep olmaktadir.
Antifosfolipid sendrom sonucu gelisen hasar sadece tromboz ile
aciklanamamakta olup bunun yaninda inflamasyona bagli hasar da
mevcuttur. Antifosfolipid antikor sendromuna sekonder fetal kayip
oranlarinda artis oldugu bildirilmistir. Ilk trimester gebelik kayiplari
ile daha yakindan ilgisi oldugu bildirilmistir. Yiiksek otoantikor
titresine sahip kadinlar, disiik titreye sahip kadinlara gore daha
olumsuz durumlarla karsilasma ihtimali fazladir( Nodler, 2009&
Tsokos, 2024).

Giiniimiizde tedavide farkli goriisler olmasi bazen kafa
karistirict olabilmektedir. Yiiksek titrede otoantikor varligi 6nemli
iken diistik titrede ise sadece siiphe uyandirmaktadir. Emboli 6ykiisii
olan, otoantikor yiiksekligi olan gebelerin bir sonraki gebeliginde de
bu durumu yasama ihtimali oldugu i¢in gebelik boyunca heparin ve
postpartum en az 6 hafta antikoagiilan verilmesi Onerilmektedir.
Tromboemboli 6ykiisii olmayan ancak antifosfolipid otoantikor
yiiksekligi olan ve fetal kayiplart olan hastalara gebelik boyunca
antikoagiilan tedavi verilmesi onerilen Klinikler mevcuttur. Bu
tedavi sonrasi gebelik kayiplart agisindan faydali olduguna dair
yayinlar mevcuttur. Antifosfolipid antikor sendromu olan ancak
tromboemboli 6ykiisii olmayan durumlarda aspirin gibi ilaglarin
kullanimin1 &neren yayinlar mevcuttur. Diisiik doz aspirin (60-80
mg) prostoglandin tiretimini korurken tromboksan A2 olusumunu
engeller. Prostosiklinlerin ise korunmasini saglamaktadir. Cerrahi
islemlerin olmas1 durumunda hafif kanama riskini artmasi disinda
onemli Dbir yan etkisi bildirilmemistir (Branch, 2010& Del
Ross,2013).
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Unfraksiyone heparin subkutan olarak 12 saat arayla 5000-
10000 iinite arasinda verilmesi onerilmekle birlikte genellikle
kullanimin kolay olmasi, trombositopeni riskinin daha az olmasi
nedeniyle giinde bir kez yaklasik 40 mg gibi diisiik doz enoksaparin
subkutan uygulanmaktadir. Heparin tedavisinin nedeni tromboz
olusmasini engellemek igindir. Heparin otoantikorlarin yiizeye
baglanmasini engelleyerek hiicre hasarini engeller.
Glikokortikosteroidler antifosfolipid antikor sendromunda eger bag
dokuda bir hastalik yok ise gebelikte kullanimi 6nerilmemektedir.
Eger bunun yaninda sistemik lupus eritematozus gelisirse
kortikosteroid kullanilmasi énerilmektedir. Immiinoglobiin tedavisi
ise siddetli hastaligi olup heparinin trombositopeni yapmasi
nedeniyle kullanilamadigi durumda 6nerilmektedir(Carbone,1999&
Tsokos,2011&Alijotas-Reig, 2013)

Immiinsiipresif tedavinin etkinligi, gebelikte riskleri de goz
ontinde bulundurularak kullanimi i¢in net bir durum s6z konusu
degildir. Azatiopirin ve siklosporinin diger standart tedavinin
yaninda kullanilmasinin faydasi oldugu gosterilmistir. Aspirin ile
birlikte heparinin kullanilmasi en etkili tedavi yontemi olarak su an
gosterilmektedir. Daha 6nce tromboemboli ykiisii olan hastalarda
aspirin kullanilmakla birlikte etkinlik agisindan yarar1 kesin degildir.
Antifosfolipid antikorlar1 olan hastada eger tedavi uygulanmaz ise
gebelik kayiplar1 sik goriilmektedir. Tedaviye ragmen yine de
gebelik  kayip  oram1  yaklastk %20  kadar  oldugu
bildirilmistir(Ernest,2011&Bouvier, 2014) .

Romatoid Artrit

Immiinolojik nedenli bir patogenizi olan bu hastaligin nedeni
tam olarak bilinmemekte olup kronik bir multisistem hastaligidur.
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Inflamasyona ve sistemik birgok semptomun gelismesine neden
olur. En ¢ok periferik eklem bolgelerinde tutulum ile seyretmektedir.
Kikirdak hasari, eklemlerde deformasyonun gelisimi ve kemik
erozyonlar1 olusumuna sebep oldugu bildirilmistir. Bu hastaligin
genetik yatkinliginin oldugu gosterilmistir. Sigara igmenin romatoid
artrit  olusumu  icin  yatkinhk  sagladigit  gosterilmistir
(Papadopoulos,2005& Shah,2012).

Tedavide amag, agrisin giderilmesi, inflamasyonun
azaltilmasi, eklem fonksiyonlarinin devamini saglamaktir. Aspirin
ve nonsteroid antiiflamatuar ilaglarin kullanimi tedavide asil
kullanilan ilaglardir. Ancak bu ilaglarin en ¢ok goriilen yan etkisi
kanamali gastritin gelismesidir. Gebelikte ilk trimesterde nonsteroid
kullanan hastalarin bebeklerinde daha fazla kardiyak anomali
gelistigi bildirilmistir. Ayrica spontan diisiikler ve fetiiste pulmoner
hipertansiyon ile de iliskisi bulunmustur.Tedavi de nonsteroid
antiiflamatuar ilaglarin yaninda glikokortikosteroid ilaglarinda
kullanimi1 hastanin semptomlarini ciddi sekilde azalttigi gosterilmis
olup kullanilmasi 6nerilmektedir. Siilfazalin ve hidroksiklorin gibi
romatoid artrit i¢in kullanilan ilaglar gebelikte giivenli oldugu
gosterilmistir. Azatiopirin gibi ilaglar ise bu ilaglarla kontrol altina
alinamayan siddetli vakalarda gebelikte  kullanilabilecegi
bildirilmistir (Briggs ,2011&Briggs,2013).

Gebelik sirasinda romatoid artritli hastalarin yaklasik %90
kadarinin iyilestigi gosterilmistir. Hayvan ¢alismalarinda bu durum
incelenmis olup bunun nedeni olarak gebelikte T hiicrelerde
degisiklige sekonder gelistigi diistiniilmektedir. Ancak gebelik
sonrast alevlenmeler ¢ok daha siddetlendigi ve siklagtigi
gosterilmistir.  Bunun nedeni  postpartum immiin  sistemde
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degisikliklere sekonder alevlenmelerin oldugu disiiniilmektedir.
Emziren annelerde bu durum daha fazla goriilmektedir. Kadinlarda
gebelik sonrasi hastaligin iyilestigi ve hastaliga karsi gebeligin
koruyucu oldugunu bildiren ¢alismalar mevcuttur. Bu iyilesmenin
nedeni olarak anne ve fetiis arasinda HLA antijenlerindeki
degisiklige sekonder bir iyilesmenin olabilecegi diisiiniilmektedir
(Ostensen,2007&Forger,2008).

Gebelik sirasinda semptomatik olan romatoid artrit
hastalariinin tedavisinde aspirin ve nonsteroid antiiflamatuar ilaglar
kullanilmaktadir. Eger bunlarin disinda semptomlar1 kontrol etmek
icin gerekli ise glikokortikosteroidlerin kullamimi da uygundur.
Nonsteroid antiinflamatuar ila¢ kullanimi ile duktus arteriozusun
erken kapanmasi, pulmoner sistemde olusabilecek durumlarla ilgili
riskler mevcuttur. Yapilan bir ¢alismada ilk trimesterde bu ilaglarin
kullanim1 varliginda yaklasik %75 bebek saglikli olarak dogmustur.
Korunma agisindan ise herhangi bir kisitlama olmayip romatoid
artriti  olan hastalar tim korunma yontemlerini Kkullanabilir
(Almarzouqi, 2007& Briggs , 2011).

Sistemik Skleroz(Skleroderma)

Tam olarak etyolojisi bilinmeyen kronik, multisistemleri
etkileyen hastaliktir. Bu hastalik mikrovaskiiler hasar, immiin sistem
aktivasyonu, akcigerde ve  bobreklerde kollajen birikimi ile
karakterizedir. Normal kollajenin asir1 tiretimi hastaligin en 6nemli
ozelligidir. Baz1 formlar1 daha hafif seyretmekte ve sadece cillte
kollajen birikimi goézlenmektedir. Daha agir formlarida ise
gastrointestinal sistemde, pulmoner sistemde birikimler gézlenir. Bu
hastalarin ¢ok biiyiik bir kisminda antiniikleer otoantikorlar izlenir
ve immiin sistemde yetmezlik goriilmektedir. En sik goriilen
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semptomu soguk havanin tetikledigi parmaklarda iskemi ve yiizde
sismelerin izlendigi raynould fenomenidir. Sklerodermanin tam
olarak tedavisi olmasa da organ tutulumuna yonelik yapilan tedavi
ile semptomlar ciddi anlamda diizelmektedir. Bu hastaligin
tedavisinde hidroksiklorokin ve diisiik doz kortikosteroidler tedavi
de yararhidir. Immiinoglobiinler ise perikardit ve anemi varliginda
cok etkili degildir. Hastaliga bagli olarak gelisen pulmoner
hipertansiyon ~ varliginda  ise  mortalite  ciddi  oranda
artmaktadir(Spinillo,2008&Buhimschi,2009&Varga, 2012).

Gebelikte sistemik sklerozis ¢ok dusiik bir prevelansa
sahiptir. Temel fonksiyonlarinda bir problem olmadigi zaman
genellikle bu hastalik gebelikte sakin devam etmektedir. Ozellikle
disfaji ve reflii gebelikte artan sikayetlerden biridir. Ozofagusta kas
disfonksiyonuna sekonder motilite kaybina bagli yakinmalar
goriilmektedir. Normal doguma engel durum yoktur ancak
sklerodermaya bagli yumusak dokularda kalinlasma gerceklesmis
ise normal dogum onerilmemektedir(Steen, 1999&Gayed,2007).

Sistemik sklerozisi olan hastalar gebe kaldiginda gebelik
sonuglarmi etkileyen en 6nemli durum hastaligin siddetidir. Yapilan
caligmalar incelendiginde preterm dogum oraninda artis, fetal
bliyime kisithiligi ve fetal olimlerde de artis oldugu
gosterilmistir(Taraboreli, 2012& Betelli,2018).

Sklerodermasi olan hastalar i¢in her korunma yontemi
giivenli degildir. Gebelik istemeyen hastalar i¢in oral kontraseptif
ilaglarin kullanilmasi onerilmemektedir. Sistemik sklerozis kronik
bir hastalik oldugu i¢in gebelik agisindan bilgilendirilmeli ve kalici
korunma yontemi agisindan  sterilizasyon detayli olarak
anlatilmalidir(Bernatsky,2008)
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Vaskiilit Sendromlari

Vaskiilitler genel olarak kan damarlarindaki inflamasyonu ve
hasarin olusturdugu hastaliklar1 ifade etmektedir. Bu hastaliklar
genel olarak immiin sistemdeki bir bozukluga bagli veya immiin
sistem komplekslerin birikimlerine baglh gelistigi diisiiniilmektedir.
Vaskiilit yapan baslica hastaliklar, poliarterizis nodosa, Wegener
graniilamatozusu, dev hiicreli arterit, Takayusu arteriti ve Behget
hastaligidir. Bunlarin yaninda bir¢ok vaskiilite neden olan hastalik
da mevcuttur(Goodman,2019).

Poliarterizis nodoza

Kiigiik ve orta biyiiklikteki arterlerin vaskiilitidir. Bu
hastaliga bagli olarak gastrointestinal yakinmalar, noéropati,
hipertansiyon ve iiriner sisteme ait 6zellikle bobrekle ilgili sikayetler
goriilebilmektedir. Semptomlar genellikle nonspesifiktir. Tani
biyopsi ile netlestirilmektedir. Gebelikle birlikte ¢ok nadir
poliarterizis nodosa vakasi goriilmektedir. Tedavi i¢in yiiksek doz
glikokortikosteroidler uygulanmaktadir (langford, 2012).

Wegener Graniilomatozisi

Bu hastalik bdobregin, solunum sisteminin nekrotizan
vaskiilitidir. Pulmoner infiltrasyonlar, nodiiller, kas iskelet sistemi
lezyonlari1 ve glomeriilenefritler izlenmektedir. Litaretiirde vakalar
incelendiginde Wegener graniilomatozisi olan bir gebede
32.haftasinda trombotik mikroanjiyopati ve renal sistemde bozukluk
gelistigi bildirilmigtir. Tedavi de yine kullanilan en 6nemli ilaglar
kortikosteroidlerdir. Gebeligin ge¢ doneminde siklofosfomidlerle
kombine kullanimi da mevcuttur(Pagnoux,2011&Kayatas,2012).
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Takayasu Arteriti

Bu hastalik nabizsizlik hastaligi olarak da bilinmektedir.
Geng hastalarda daha sik goriilmektedir. Takayasu arteriti biiyiik
damarlar1 tutar ve kronik inflamatuar bir arterittir. Ust
ekstremitelerde vaskiiler sistemde bozukluklarla seyreder. Oliim
konjektif kalp yetmezligi ve serebravaskiiler sistemde bozukluklar
sonucu genellikle olur. Glikokortikosteroidlere son derece iyi yanit
gelisir ancak tam kiir saglayan bir tedavi yoktur. Tutulan yere bagl
olarak gebelik sonuglar1 degisir. Abdominal bolge de tutulum olmasi
durumunda gebelik sonuglar1 son derece koti  seyrettigi
bildirilmistir. Bu wvaskiilit yapan hastaliklarin yaninda henoch-
Schonlein purpurasi, Behget hastaligi, Churg-Straus vaskiiliti de bu
hastaliga sebep olmaktadir.(Johnston, 2002& Dey, 2015).

Inflamatuar Miyopatiler

Iskelet kas giicsiizliigiine neden olan hastaliklar arasinda en
cok goriilen ve tedavi edilebilen hastalik grubudur. Bu hastalik grubu
icinde  polimiyozit, dermatomiyozit, inkliizyon  miyoziti
bulunmaktadir. Bu hastaliklarin ¢ogunda simetrik olmayan bir kas
gligstizligii mevcuttur. Bu hastalik grubunda olan hastaliklar
otoimmiin hastaliklarla, maligniteyle, bag doku hastaliklariyla
iligkili oldugu bildirilmistir. Tedavi protokoliinde yiiksek doz
kortikosteroidler kullanilmaktadir. Bunun yaninda immiinsiipresif
ilaglarda kullanilmaktadir. Gebelikte de inflamatuar miyopati hasta
sayis1 son derece az goriilmekle birlikte gebe hastalarda gebelik
kaybi,preterm dogumlar goriilmiistiir. Yeteri kadar veri ise mevcut
degildir. Yapilan ¢aligmalar incelendiginde gebeligin sonuglarinin
hastaligin siddeti veya yeni baslayip baglamamast ile iliskili oldugu
gosterilmistir(Doria, 2004&Dalakas, 2012).
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Kalitsal bag doku hastaliklarinda ¢ok sayida mutasyon
oldugu gosterilmistir. Kalitsal bag doku hastaliklarinda Marfan
Sendromu, Ehlers-Danlos hastaligi ve osteogenezis imperfekta en
bilinen hastaliklardir. Bu hastaliklarda kondroplaziler ve
epidermelizis billosa gibi klinik durumlar gelisebilmektedir.
Gebelikte ise asil korku bu hastaliklarinda anevrizma gelismesine
yatkinlik saglamaktadir(Schoenhoff,2013).

Marfan Sendromu

Bu hastalik en sik goriilen otozomal dominant gegisli olan
bag doku hastaligidir. Her iki cinsiyeti esit etkiledigi bildirilmistir.
15. kromozomun uzun kolunda gelisen bir mutasyon sonucu
gelismektedir. Bu vakalarin bircogu hafif vakalar olup agir
vakalarda elastikiyet kaybina sekonder olarak aort dilatasyonu
gelisebilmektedir. Gebelikte ise anevrizma gelisme riski arttigi
g6zlenmistir(Curry, 2014&Pope, 2019) .

Ehlers-Danlos Sendromu

Bu hastalikta o6zellikle cilt elastikiyeti daha yaygindir.
Siddetli olgularda ise inme ve kanamaya kadar giden hastanin
mortalitesini artiran klinik bulgulart mevcuttur. Otozomal dominant
ve resesif gegen tipleri mevcuttur. Bazi tipleri 6zellikte tip 4 Ehlers
Danlos sendromunda preterm dogum, arter riiptiirii Ve uterus riiptiirii
riskinin arttigt gosterilmistir. Ehlers Danlos sendromu olan
gebelerde postpartum kanama ve erken membran riiptiirii daha sik
goriilmektedir. Dokudaki bozukluk sebebiyle hem sezeryan dogum
da hem de normal dogum sonrasi epizyotomi onarimi1 son derece
zordur(Bloom, 2010&Wang, 2013).
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Osteogenezis Imperfekta

Bu hastalikta ¢ok diisiik kemik kitlesine sahip ve kirilgan bir
kemik yapisi varligt mevcuttur. Hastalarin klinik bulgularinda ¢oklu
kirtk &ykdsii, isitme kayiplari, mavi sklera mevcuttur.Cok fazla alt
tipi mevcuttur. Tip 1 en hafif formu olup en agir formu ve 6limciil
seyreden formu ise Tip 2 dir. Tip 1 osteogenezis imperfektasi olan
kadinlar gebe kalma sansi vardir. Ancak gebelik sirasinda kemik
kiriklar1, skolyoz, akcigerde gelisen rahatsizliklar gelisebilmektedir.
Otogenezis imperfektas: olan hastalarda genel olarak tedavi kemik
kiitlesini artirmak ve kemik kaybini azaltmak i¢in uygulanan
tedaviler disinda genelde bagka bir tedavi uygulanmamaktadir.
Kemik kaybmi azaltmak i¢in ise genelde bifosfonatlar
kullanilmaktadir. Bu hastaligin ise prenatal olarak tanisi
mevcuttur(Prockop, 2012&Vorberding,2022).
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CHAPTER VIII

Ovarian Cancer

Oznur ONER!?

1.Introduction

Ovarian cancer is the secondly most diagnosed gynecologic
malignant tumor, after uterine cancer, in developed countries; while
it is the thirdly most diagnosed one in underdeveloped countries,
after cervical and uterine cancer (Torre & ark., 2015). It has caused
about 325,000 new cases and 207,000 deaths around the world in
2020 (International Agency for Research on Cancer, 2021).

95 percent of the ovarian malignancies are epithelial cancers;
while the rest are germ cell tumors and sex cord-stromal
tumors (Robboy, 2009). Epithelial ovarian cancer is the main reason
of gynecologic cancer mortality, besides the fifth most important
reason of woman cancer mortality in the United States (Armstrong
& ark., 2021).
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High-grade serous epithelial ovarian carcinoma (EOC),
fallopian tube, and peritoneal carcinomas can be noted as one entity
because of their common pathogenesis, clinical features and
treatment options. Therefore, the term EOC will be used to mention
these malignancies.

Tumor grade and stage are the key points for the management
of these neoplasms. Since the risk factors, precursor lesions, clinical
presentations, spreading patterns and prognosis differ in each
clinical entity; it is crucial to make a precise subclassification
(Board, 2020).

2. Epithelial ovarian carcinoma
2.1 Histopathology and pathogeneis

Epithelial ovarian carcinomas can be subclassified in five
groups according to histopathology, immunohistochemistry and
genetic analysis (Lee, 2003) such as; high-grade serous carcinoma
(HGSC), endometrioid carcinoma, clear cell carcinomas, mucinous
carcinoma and low-grade serous carcinoma (LGSC).

Although HGSC and LGSC are currently acknowledged to
be distinct neoplasms due to the difference between their molecular
pathogenesis (Singer & ark., 2003); they are both suggested to arise
from fallopian tube lesions; HGSC from serous tubal intraepithelial
carcinoma, and LGSC from endosalpingiosis/miillerian rests (Jarboe
& ark., 2008).

The molecular genetic analysis and the prognoses of the
subtypes vary among the subtypes. TP53 and BRCA mutations are
normally carried in HGSCs, while KRAS and BRAF mutations are
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more common in LGSCs (Prat & FIGO Committee on Gynecologic
Oncology, 2014).

2.1.1 High-grade serous carcinoma

As it consists of nearly 70-80% of all ovarian malignancies,
high-grade serous carcinoma (HGSC) is the most prevalent ovarian
cancer subtype. The age of patients mostly vary between 45-65
years, with a median age of 57 years (Kobel & ark., 2010). Since the
vast majority of the HGSCs are detected at stage Ill or IV, the
prognosis is usually poor. Less than 10% are detected at an early
stage when the tumor is restricted to the ovary (Li & ark., 2012).

Macroscopically, HGSCs are usually cystic and multilocular
masses that can vary from microscopic to more than 20 cm in size
(Kurman, 2013). They commonly have a serous content with
papillary projections.

Gross metastases and omental cake are common in HGSCs,
whereas in about 25 percent of patients, micro metastases that are
hidden in a completely normal appearing omentum are detected
(Kurman, 2013).

Microscopically, HGSCs may contain complex papillary,
solid, microcystic areas and Psammoma bodies. However,
remarkable cytologic atypia with evident mitotic activity is the
critical microscopic component. The atypical cells have large,
hyperchromatic nuclei. The treshold of the mitotic rate for HGSC is
>12 mitoses per 10 high-powered fields (HPF) (Li & ark., 2012).
Atypical mitotic figures are common.
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Immunophenotypically, p53 and p16 expression is typical for
HGSC; while WT-1, estrogen receptor, and PAX-8 are also mostly
expressed. Ki67 proliferative index is high.

Up to 10 percent of patients with HGSC have
BRCAL or BRCA2 germline mutations (Hennessy & ark., 2010).
This leads to a 30-50 percent risk of getting diagnosed with ovarian
cancer, especially HGCS, until the age of 70. In addition, around 50
to 80 percent of HGSC cases express mutations in tumor protein p53
gene (TP53) (Herrington & McCluggage, 2010). Less than 10
percent of the patients express mutations in PTEN and PI3CA
(Willner & ark., 2007).

2.1.2 Low-grade serous carcinoma

Low-grade serous carcinomas (LGSC) are rare and form less
than 5 percent of all ovarian cancers. (Gershenson & ark., 2006).
Similar to HGSCs, LGSCs are detected at stage Il or IV and
therefore, the prognosis is usually poor. In contrast to HGSCs, they
are slow-developing tumors that are relatively unresponsive to
platinum-based chemotherapy (Gershenson & ark., 2009).

Macroscopically, it is usually difficult to differenciate
LGSCs from HGSCs and borderline tumors. They may have
papillary projections, but necrosis is usually less evident. On the
other hand, psammoma body formation is abundant.

Microscopically, LGSC is an invasive carcinoma and stromal
invasion is its difference from borderline tumors.

LGSC is distinguished from HGSC by cytologic differences.
The neoplastic cells in LGSC have uniform nuclei with smaller size
than the ones in HGSC. This uniformity of nuclear size is an
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extremely reproducible and distinguishing characteristic of LGSC
(Malpica & ark., 2007). The lower mitotic activity with less than 12
mitoses per 10 HPF is also a component used to distinguish LGSC
from HGSC.

Hyalinised stroma with abundant psammoma bodies is
another evident feature of LGSC.

Furthermore, the peritoneal involvements that were formerly
identified as "invasive implant" are now classified as metastases
from a LGSC. Therefore, when a serous borderline tumor is shown
to have invasive implants, this tumor will be classified as a LGSC
and the implants will be identified as metastases (McKenney & ark.,
2016).

Although LGSC is immunophenotypically similar to HGSC
and serous borderline tumors, it differs from them with low Ki67
proliferation rates and weak p53 expression. LGSCs do not express
HNF-1 beta and calretinin, whereas they express WT-1, estrogen
receptor, progesterone receptor.

Contrary to the p53 or BRCA 1/2 expression in HGSCs;
LGSC and serous borderline tumors usually express BRAF and
KRAS mutations (Singer & ark., 2003). Chromosomal instability or
common DNA copy alterations are also not evident in LGSCs and
serous borderline tumors as in HGSCs (Kuo % ark., 2009).

Based on all these findings, two pathways have been
suggested for serous ovarian carcinogenesis. The first pathway
consists of p53 mutations that are prominent in HGSCs, while the
second consists of KRAS and BRAF mutations that are the key
features in LGSCs. These studies have also suggested serous
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borderline tumors as precursors for LGSC and that LGSCs don’t
progress into HGSCs (Bodurka & ark., 2012). Since LGSCs are
relatively insensitive to platinum-based chemotherapy, these
findings may lead to new treatment options such as agents targeting
the KRAS and BRAF pathways.

2.1.3 Endometrioid carcinoma

Ovarian endometrioid carcinoma forms about 10 percent of
ovarian carcinomas. The age of patients mostly vary between 40-50
years, with an average of 56 years (Seidman & Kurman, 2003).
Contrary to serous carcinomas, endometrioid carcinomas are
diagnosed at early stage and therefore, the prognosis is better (Prat,
Ribé & Gallardo, 2005). They are relatively chemosensitive and this
also helps for a better prognosis.

Primary ovarian endometrioid adenocarcinomas are
generally low-grade. On the contrary, high grade endometrioid
carcinomas are suggested to be a subtype of HGSC due to
morphological and molecular similarities through
immunophenotypic and gene profiling studies (Tothill & ark., 2008).

Ovarian endometrioid carcinoma is related to and suggested
to emerge from endometriosis and about 42 percent of ovarian
endometrioid carcinoma cases have proof of pelvic or ovarian
endometriosis simultaneously (Bell, Weinstock & Scully, 1988).

In about 15-20 percent of the patients, ovarian endometrioid
carcinoma is associated with endometrial carcinoma (Board, 2020).
These tumors are also very similar histologically. In a case of a
concurrent endometrial carcinoma and ovarian carcinoma, the
highest probability is a primary endometrial carcinoma with a
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metastasis to the ovary. However, there is also possibility of an
ovarian tumor with a metastasis to the endometrium or concurrent
primary tumors of the ovary and endometrium.

Macroscopically, endometrioid carcinoma may be solid or
cystic and it usually contains endometriosis foci presenting the
typical "chocolate cyst" appearance. The tumor is generally limited
to one ovary. Bilateral lesions have a higher probability of
metastasis from an endometrial carcinoma.

Endometrioid carcinoma may contain hemorrage and
necrosis areas, whereas it doesn’t contain papillary projections.

Microscopically, ovarian endometrioid carcinoma has
similarities with low-grade endometrioid endometrial carcinoma.
Mitotic patterns are common and squamous morules with immature-
appearing cells are usually identified. Endometriosis containing
endometrial stroma and epithelium is usually identified.

Immunophenotypically, low-grade endometrioid
adenocarcinomas resemble endometrioid endometrial carcinomas.
They express ER, PR, PAX-8, vimentin and CA 125; whereas there
is no expression of WT-1, calretinin, and inhibin. They may focally
express pl16 and p53 or may be negative for them. However, high-
grade endometrioid carcinomas resemble HGSC as they express
p53, pl6, and WT-1 strongly and diffusely. Therefore, high-grade
endometrioid carcinoma is suggested to be a HGSC subtype, but
there are still discussions about it. CTNNB-1 (beta-catenin)
and PTEN gene mutations are the most widely recognized mutations
detected in ovarian endometrioid carcinomas (Catasts & ark., 2004).
PIK3CA and ARID1A mutations are also common (Irving & ark.,

2005). Microsatellite instability is also identified in high levels.
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Endometrioid carcinoma is the most common ovarian carcinoma
subtype which is associated with Lynch syndrome (Gras & ark.,
2001).

2.1.4 Clear cell carcinoma

Clear cell carcinoma forms about 5-10 percent of ovarian
cancers in America and usually arises in perimenopausal women
(Banks, 2001). Clear cell carcinoma accounts for a bigger part of
ovarian carcinomas in East Asia, but whether the reason is
environmental or genetic factors has not yet been clarified
(Sugiyama & ark., 2000).

Ovarian clear cell carcinomas are frequently detected at early
stages (stage | or Il) similar to endometrioid carcinomas and the
prognosis is relatively good. However, the prognosis is worse than
serous carcinomas if clear cell carcinomas are detected at advanced
stages since they are not so sensitive to platinum-based
chemotherapy (Chan & ark., 2008). Clear cell carcinomas are
associated with paraneoplastic hypercalcemia and an elevated risk of
thrombosis (Jenison & ark., 1989).

Clear cell carcinomas are related to endometriosis and clear
cell adenofibromas; besides, they are likely to present from these
lesions (Veras & ark., 2009). About 15-20 percent of clear cell
carcinomas consist of an evident adenofibromatous component.
Tubal ligation is suggested to lower the risk of ovarian clear cell
carcinoma, probably by preventing retrograde menstruation and
endometriosis (Kurian & ark., 2005).
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Macroscopically, an ovarian clear cell carcinoma usually
forms a big, thick walled cystic tumoral mass that contains a
mucinous or watery liquid with fleshy nodular protrusions.

Microscopically, clear cell carcinomas contain variable
histologic forms; mostly solid, papillary and tubulocystic (Seidman
& Kurman, 2003).

Clear cell carcinomas usually have an eminent hyalinized
stroma. The nuclei of the tumor cells have variable shapes and sizes.
Nuclear atypia may appear in varying degrees, whereas regions with
evident cytologic atypia are quite common. Mitotic activity is
usually lower than the other subtypes of epithelial ovarian
carcinomas.

Considering  epithelial ~ ovarian  carcinomas, the
immunophenotype of clear cell carcinomas is exceptional since they
don’t express estrogen receptors and WT-1. Expression of p53 may
occur. The expression of napsin-A, glypican-3, hypoxia-inducible
factor 1 alpha (HIF-1 alpha) and hepatocyte nuclear factor 1-beta
(HNF-1 beta) is typical (Lee & ark., 2007). Since HNF-1 is
expressed in 82-100 percent of clear cell carcinomas and not
expressed in the other epithelial ovarian carcinoma subtypes with a
few rare exceptions, it may be suggested as a marker with high
specifity and sensitivity for clear cell cancers (Kalloger & ark.,
2011).

Clear cell carcinomas may express KRAS, PTEN,
and PIK3CA mutations (Amemiya & ark., 2004). Clear cell
carcinomas are related to Lynch syndrome and they express
microsatellite instability and mutations in ARID1A (Wiegand & ark.,

2010).
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2.1.5 Mucinous carcinoma

Mucinous carcinoma forms about 3-4 percent of ovarian
cancers and usually arises in perimenopausal patients (Hart &
Norris, 1973). Almost all cases are detected at early stages, usually
stage .

A mucinous carcinoma in the ovary is generally a metastasis
of a gastrointestinal musinous tumor (Riopel, Ronnett & Kurman,
1999). Primary ovarian mucinous carcinomas are suggested to
emerge from mucinous borderline neoplasms since they mostly
appear together (Hart & Norris, 1973).

Mucinous carcinomas are usually large masses, sometimes
larger than 20 cm (Hoerl & Hart, 1998). They typically present as a
unilateral, smooth faced tumor that is confined to one ovary (Hart &
Norris, 1973).

Contrary to what was previously thought, pseudomyxoma
peritonei does not appear as a result of the rupture of a primary
ovarian musinous carcinoma. It usually emerges from metastasis to
ovaries, especially from an appendix tumor (Lee & Scully, 2000).

Musinous cell carcinomas contain cells that look like the
ones in endoservix, intestine and gastric pylorus. Both musinous cell
carcinomas and musinous borderline tumors mostly have
gastrointestinal differentiation; and the basic distinction between
carcinomas and borderline tumors is the lack of invasion in
borderline tumors.

Immunophenotypically, musinous carcinomas usually
express CK7 and gastrointestinal markers such as CK 20, CDX2
(McCluggage, 2006). They usually don’t express ER, PR, CA-125
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and WT-1, whereas there may be an expression of p16 (Vang & ark.,
2006).

More than 75 percent of ovarian musinous carcinomas
express KRAS mutation and the same mutation is also expressed in
mucinous cystadenomas and mucinous borderline neoplasms. This
supports the idea that musinous cystadenoma may progress to
borderline neoplasm and to carcinoma (Kurman & Shih, 2008).
Ovarian mucinous carcinomas also express many mucin genes that
are a feature of all mucinous carcinomas from any site (Kurman &
Shih, 2008).

2.1.6 Other histologic subtypes
2.1.6.1 Transitional cell carcinoma

Previously, transitional cell carcinomas were defined as
neoplasms consisting of epithelial cells that look like urothelium
(Cuatrecasas & ark., 2009). Although they were believed to be
examples of malignant Brenner tumors, studies have shown that they
expressed the same mutations with HGSCs (Logani & ark., 2003).
Therefore, they are mostly suggested to be a subtype of HGSC which
contains an epithelium that looks like malignant epithelium.

2.1.6.2 Carcinosarcoma

Carcinosarcomas, likewise known as malignant mixed
miillerian tumor (MMMT), account for 2-7.5 percent of ovarian
carcinomas and often arise at an average age of 75 years (Seidman
& Kurman, 2003). They are often detected at advanced stage as a
large mass with necrosis and hemorrhage. These neoplasms typically
consist of a combination of malignant stromal and epithelial
components. The cells of the stromal component have evident atypia

and mitotic index, while the epithelial component usually resembles
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HGSC. As a result, they behave very aggressively like HGSCs
(Mano & ark., 2007).

2.1.6.3 Undifferentiated / dedifferentiated carcinoma

These are rare tumors and they resemble the ones that arise
in the uterus. Microscopically, they commonly contain necrosis,
high mitotic activity and tumor-infiltrating lymphocytes.

These tumors are highly aggressive and they are generally
detected in late stage. Therefore, the prognosis and overall survival
are poor (Shih & Kurman, 2004).

2.1.6.4 Borderline neoplasms

In 1970s, bordeline ovarian epithelial neoplasms were
defined as neoplasms that didn’t have evident malignant
characteristics such as invasion, but sometimes had intraperitoneal
spread (Seidman & Kurman, 2003). They displayed behavioral
features that were between cystadenomas and invasive carcinomas.

Borderline neoplasms form about 14-15 percent of total
primary ovarian neoplasms (Skirnisdottir & ark., 2008).

2.2 Incidence

Ovarian carcinoma: Ovarian cancer is the secondly most
diagnosed gynecologic malignant tumor, after uterine cancer, in
developed countries; while it is the thirdly most diagnosed one in
underdeveloped countries, after cervical and uterine cancer (Torre &
ark., 2015). It has caused about 325,000 new cases and 207,000
deaths around the world in 2020 (International Agency for Research
on Cancer, 2021).

Fallopian tube carcinoma: These neoplasms are not as rare as

they used to be thought. That’s because, most ovarian cancers are
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recently suggested to originate from the fallopian tube, then extend
to the ovary (Berek & ark., 2021).

Peritoneal carcinoma: These neoplasms also used to be
believed as rare but the incidence is now supposed to be higher.
That’s due to the impossibility to distinguish peritoneal carcinoma
involving the ovary from stage Ill ovarian cancer (Berek & ark.,
2016).

2.3 Risk factors

Older age: The incidence of epithelial ovarian carcinomas
(EOC) increase by age while they arise at an average age of 65 years
(Joueidi & ark., 2020). The risk is suggested to increase about 2
percent for each year before 50 years old, whereas the increase is 11
percent for each year after 50 years old (Gates & ark., 2010).

Germ cell tumors prevail in patients younger than 20 yeras
old, while borderline tumors predominate in patients between 30-40
years old and EOCs are the predominant group after 50 years (Berek
& ark., 2021).

Ovarian cancers arise in younger ages in hereditary cancer
syndromes. It has been found to occur at a mean age of 43 and 49
years in two studies including patients with Lynch syndrome
(Watson & ark., 2001). In a prospective study, ovarian cancer was
detected at an average” age of 54.0 and 59.5 years in patients with
BRCA1 and BRCA2 mutation, respectively (Kuchenbaecker & ark.,
2017)

Early menarche and late menopause: In some studies, early
menarche has been shown to increase EOC risk (Tsilidis & ark.,
2011). Similarly, late menopause has been found to cause an increase
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in EOC risk (Tsilidis & ark., 2011). The mechanism that is suggested
to explation this association is that each ovulation year seems to
increase EOC risk by 2-7 percent (Gates & ark., 2010). The trauma
caused by repeated ovulation to the ovarian epithelium is blamed to
trigger carcinogenesis (Salehi & ark., 2008). The lower EOC
incidence in patients whose ovulation is supressed by pregnancy,
lactation or oral conraceptive use, supports this hypothesis.

Genetic factors: Ovarian cancer risk is suggested to be 5
percent in a case with one first-degree relative with ovarian cancer,
7 percent with two relatives and 3.5 percent with one second-degree
relative (Kerlikowske, Brown & Grady, 1992). The reason for this
risk may be the genes related to ovarian cancer and Lynch syndrome.
Heritable variants are supposed to form about 25 percent of ovarian
cancer cases (Wen & ark., 2023).

Nulliparity: Parous people are suggested to have a lower risk
due to the lower number of ovulations.

Endometriosis: Endometriosis seems to be related to some
EOC subtypes like endometrioid carcinoma and clear cell
carcinoma.

Asbestos: In a meta-analysis, asbestos exposure was shown
to be related with an increase in EOC mortality (Camargo & ark.,
2011).

Pelvic radiation: In a cohort study including 20000 rectal
cancer cases, the risk of ovarian cancer was found to be higher in the
radiotherapy plus surgery group than the surgery alone group (Guan
& ark., 2021).
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Cigarette smoking: A systematic review has shown that
smoking is related with an increased risk of musinous ovarian cancer
(Jordan & ark., 2006). Higher smoking levels resulted with higher
cancer risk. In addition, survival rates in ovarian cancer were lower
in smokers (Praestegaard & ark., 2017).

Other factors: Alcohol intake has been shown to have no
relation with EOC risk (Rota & ark., 2012). However, pelvic
inflammatory disease has been found to be related with ovarian
cancer (Lin & ark., 2011). In addition, a relation between diabetes
and ovarian cancer has been reported (Zhang & ark., 2017).

On the other hand, the protective factors which are mostly
related with decreasing ovarian cancer risk may be listed as bilateral
salpingo-oophorectomy,  oral  contraceptive  use,  parity,
breastfeeding, tubal ligation and hysterectomy.

2.4 Clinical symptoms

The symptoms of EOC may be acute, subacute, or it may be
detected during examination, imaging studies, or surgery.

Acute presentation: These are usually the patients with
advanced disease who need to be managed urgently. The patient may
come out with ascites, dyspnea as a result of pleural effusion, nausea
and vomiting caused by bowel obstruction or venous
thromboembolism.

Subacute presentation: Subacute presentation is more
common in EOC and contrary to what had been believed previously,
it has been shown that symptoms may emerge even at the early
stages (Goff & ark., 2000). Symptoms may be bloating and
abdominal distension, pelvic or abdominal pain, urinary urgency or
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fequency, nausea, anorexia or vaginal bleeding. Rarely, there may
be lymphadenopathy, rectal bleeding or paraneoplastic syndromes
such as hemolytic anemia, cerebellar degeneration, nephrotic
syndrome or disseminated intravascular coagulation (Shanbhogue &
ark., 2010).

Incidental finding: An adnexal mass of EOC may be found
incidentally. Similarly, occult EOC may be discovered after surgery
on examination of the pathology specimens.

2.5 Diagnostic evaluation

Evaluation of patients with suspected EOC should be done
step by step. Initial evalution, which helps to decide whether further
evaluation or surgery is needed, consists of physical examination,
imaging by pelvic ultrasonography and laboratory studies. If there is
a high level of suspicion of cancer as a result of initial evaluation,
the patient should be referred to a gynecologic oncologist.

The most important findings that are suggestive for EOC are
an adnexal mass containing a solid component usually with papillary
projections, thick septations and Doppler demonstration of flow; and
ascites.

Cancer antigen 125 (CA 125) is the most commonly used
marker in EOC. A baseline level should be determined, since it is
evaluated to assess the result of treatment and to detect recurrence
(Prat & FIGO Committee on Gynecologic Oncology, 2014). In up to
85 percent of EOC cases, CA 125 will be elevated (Gonzalez-Martin
& ark., 2023). On the other hand, CA 125 levels may also vary with
many other conditions such as fibroids, functional ovarian cysts,
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endometriosis, body mass index (BMI), cigarette smoking and
menstruation.

Other tumor serum biomarkers such as human epididymis
protein 4 (HE-4), alpha fetoprotein (AFP), cancer antigen 19-9 (CA
19-9) or carcinoembryonic antigen (CEA) should be ordered when
indicated.

HE4 is approved by the FDA for the assessment of
recurrence or progression in EOC and may especially be helpful in
cases with normal CA 125 levels (Plotti & ark., 2019). In addition,
HE4 may help predicting the prognosis as suggested in a study,
which has shown that preoperative high HE4 levels were associated
with increased mortality (Furrer & ark., 2019). Being affected by
pregnancy and age is the major limitation about HE4.

Once the initial evaluation is completed and the probability
of cancer is high, subsequent evaluation for metastatic disease
should be performed. Therefore, the medical history and physical
examination should primarily assess symptoms and findings that are
suggestive for metastatic disease. This assessment will help the
surgeon choose the best treatment method, such as surgery or
neoadjuvant chemotherapy.

Imaging studies, mostly abdominal and pelvic CT or MR,
are performed to assess the spread of the tumor and the presence of
ascites. In a study, positron emission tomography has been shown to
increase the detection of metastatic EOC when used alone or
combined with CT, in comparison to CT alone or MRI (Musto &
ark., 2011); however, further studies are needed.
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Chest CT is wusually used to evaluate mediastinal
lymphadenopathy, pulmonary metastases and pleural effusion. Bone
and brain scans are not needed if the patient has no findings that are
suggestive for metastasis to these sites.

Neoadjuvant chemotherapy (NACT) is preferred to primary
surgery in some cases, such as patients with advanced and
unresectable disease or patients with a poor health status. In such
conditions, a biopsy is required to make a diagnosis before
chemotherapy.

Paracentesis or thoracentesis may be used if the patient has
ascites or pleural effusion, respectively. Cytologic evaluation is
performed in the samples.

Omental or pleural biopsies may be used in patients whose
findings are suggestive for omental or pleural metastases. These
biopsies may help not only make a diagnosis but also decide
management methods (Hewitt & ark., 2007).

Image-guided biopsy of the ovary should not be performed
due to the risk of spillage of tumor cells (Mehdi & ark., 2010).

Evaluation also includes surveilling for other cancers.
Studies including metastatic neoplasms to the ovary have found the
primary tumor site as colon by15-32 percent, breast by 8-28 percent,
gastric by 6-22 percent and appendix by 2-20 percent (De Waal &
ark., 2009).

Endometrial cancer is the second most likely gynecologic
cancer that occurs as an adnexal mass. Therefore, endometrial
sampling is necessary in patients who have abnormal uterine
bleeding or a uterine mass, before surgery for suspected EOC. In
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addition, ovarian and endometrial cancers may also present as
synchronous primary cancers.

Diagnostic laparoscopy can be effective for both surgical
evaluation and to assess cytoreductive feasibility, especially in
patients who have symptoms suggestive for EOC and/or ascites, with
elevated tumor markers. However, if laparoscopy is planned, it
should be performed by a gynecologic oncologist experienced in
laparoscopic assessment of cancer.

2.6 Testing for hereditary cancer syndromes

Genetic risk evaluation should be performed in all EOC
patients with ovarian, fallopian tube, or peritoneal cancer, no matter
what their family history is (Konstantinopoulos & ark., 2020).
Testing for BRCA1 or BRCA2 mutations and familial cancer
syndromes, such as Lynch syndrome should be performed in patients
with EOC. Similarly, testing for DNA mismatch repair deficiency
should be performed in patients with endometrioid, clear cell or
mucinous ovarian cancer.

A family history of cancer syndrome may affect treatment,
surgical planning and posttreatment care. For instance; response to
poly (ADP-ribose) polymerase (PARP) inhibitors is better in patients
expressing BRCA mutations (Konstantinopoulos & ark., 2020) and
synchronous primary cancer risk is higher in cases with Lynch
syndrome.

2.7 Referral to a specialist

Staging and cytoreduction by a gynecologic oncologist has
been proven to improve prognosis in EOC. Therefore, patients
should be referred to a a gynecologic oncologist when suspicion of
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EOC is high. A guideline about criteria for referral to a gynecologic
oncologist has been published by the American College of
Obstetricians and Gynecologists (ACOG) and the Society of
Gynecologic Oncology (SGO) (American College of Obstetricians
and Gynecologists, 2011). According to this guideline, if a patient
has a pelvic mass and any of the findings in Table 1, she should be
referred.

Table 1: Criteria for referral of a patient with a pelvic mass:
ACOG Guidelines

Premenopausal patients

CA 125 levels are very high*

Ascites

Proof of metastasis

Postmenopausal patients

CA 125 levels are high*?

Ascites

Fixed or nodular pelvic mass

Proof of metastasis

Reference: American College of Obstetricians and Gynecologists, 2011

In addition, the Risk of Ovarian Cancer Algorithm (ROCA)
is a computer algorithm that can be used for the assessment of
ovarian cancer risk.

2 There is no specific value for high CA 125 levels in 2011 guidelines.
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Table 2: 8th edition AJCC, FIGO/TNM Staging System for Ovarian

Cancer

Stage | Tumor limited to ovaries (one or two) or fallopian tube(s)

Tumor limited to one ovary (capsule intact) or fallopian tube, no tumor on the surface of ovary or
1A fallopian tube; no tumor cells in peritoneal washings or in ascites

Tumor limited to both ovaries (capsule intact) or fallopian tubes, no tumor on the surface of ovary or
1B fallopian tube; no tumor cells in peritoneal washings or in ascites

IC Tumor limited to ovaries (one or two) or fallopian tube(s), with any of these:

IC1 Surgical spill

1C2 Tumor on the surface of ovary or fallopian tube or rupture of capsule prior to surgery

IC3 Tumor cells in peritoneal washings or in ascites

Stage Il Tumor involves ovaries (one or two) or fallopian tube(s) with a pelvic spread or primary peritoneal
carcinoma

1A Spread to and/or implants on ovaries and/or fallopian tube(s) and/or the uterus

11B Spread to and/or implants on other pelvic tissues

Stage Il Tumor involves ovaries (one or two) or fallopian tube(s), or primary peritoneal carcinoma, with affirmed
peritoneal metastasis outside the pelvis and/or retroperitoneal lymph node metastasis

1AL Retroperitoneal lymph node metastasis only (microscopically affirmed)

11ALi The biggest size of the metastasis up to and including 10 mm

1IAZii The biggest size of the metastasis more than 10 mm

111A2 Microscopic extrapelvic peritoneal involvement with or without retroperitoneal lymph node metastasis

1B Macroscopic peritoneal metastasis beyond pelvis 2 cm or less in the biggest size with or without
retroperitoneal lymph node metastasis

1nic Macroscopic peritoneal metastasis beyond the pelvis more than 2 cm in the biggest size with or without
retroperitoneal lymph node metastasis (includes a tumor spread to the liver capsule or splenic capsule,
but no spread to the parenchyma)

Stage IV Metastasis to distant organs, such as pleural effusion containing tumor cells; metastasis to parenchyma
of the liver or spleen; extra -abdominal metastasis (inguinal lymph nodes and lymph nodes outside the
abdomen are also implied); involvement of intestinal wall

IVA Pleural effusion containing tumor cells

VB Metastasis to parenchyma of the liver or spleen; extra -abdominal metastasis (inguinal lymph nodes and

lymph nodes outside the abdomen are also implied); involvement of intestinal wall

Reference: Arora, Mullangi & Lekkala, 2021
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2.8 Staging

The 8th edition American Joint Committee on Cancer
(AJCC), International Federation of Gynecology and Obstetrics
(FIGO)/Tumor, Node, Metastasis (TNM) staging system is used for
the staging of EOC (Arora, Mullangi & Lekkala, 2021). Staging is
displayed in Table 2.

2.9 Clinical management

The diagnosis EOC is made by histological examination and
tissue for diagnosis is mostly provided by oophorectomy or
salpingectomy or biopsies of the peritoneum. Once the diagnosis is
made, the next step will be staging and cytoreduction.

Cytoreductive surgery is identified according to its timing
and extent. "Primary cytoreduction™ is surgery which is performed
before chemotherapy. It is called "interval cytoreduction” when
performed after neoadjuvant chemotherapy and “secondary
cytoreduction” when performed after recurrence of the cancer. On
the other hand, if no grossly visible tumor is left at the end of the
surgery, it is named as "complete cytoreduction™. According to the
definition of the Gynecologic Oncology Group, the surgery is
"optimal cytoreduction” when the maximum diameter of the residual
tumor is <1 cm (Hoskins & ark., 1994), but it will be "suboptimal
cytoreduction” if maximum tumor diameter is >1 cm.

Management of EOC patients typically includes adjuvant
platinum- and taxane-based chemotherapy after surgical staging and
cytoreduction. Optimal cytoreduction is believed to improve the
probability of a long-term disease-free survival after chemotherapy.
The residual tumor volume that is left after cytoreduction has inverse

correlation with survival (Allen, Heintz & Touw, 1995). However,
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neoadjuvant chemotherapy (NACT) is preferred to primary surgery
in some cases, such as patients with a poor health status and the ones
with advanced and unresectable disease in whom complete or
optimal cytoreduction is not probably to be managed.

If no contraindications to primary cytoreduction have been
detected, diagnostic laparoscopy can be effective for both surgical
evaluation and to assess cytoreductive feasibility, especially in
patients who have symptoms suggestive for EOC and/or ascites, with
elevated tumor markers associated with EOC (Rutten & ark., 2017).
Fagotti score, which is a laparoscopy-based quantitive scoring, can
be used to assess the chance of optimal cytoreduction (Fagotti & ark.,
2006). There are seven parameters in this scoring model as omental
cake, diaphragmatic carcinomatosis, peritoneal carcinomatosis,
metastasis to the liver, bowel and/or stomach infiltration and
mesenteric retraction.

A midline vertical incision is mostly used for cytoreduction,
but a minimally invasive technique may also be preferred in an
appropriate, selected patient group. Standart staging method for
EOC typically consists of total extrafascial hysterectomy and
bilateral salpingo-oophorectomy including pelvic and paraaortic
lymph node dissection (Heintz & ark., 2006). Cytology from ascites
or pelvic wash samples, and omentectomy is performed. In the
presence of bulky disease, debulking procedure may also include
splenectomy, bowel resection, partial hepatectomy, and
diaphragmatic resection.

An interval cytoreduction including hysterectomy and
bilateral salpingo-oophorectomy with the resection of the residual

224~



tumor may be performed for patients who have taken NACT, after
three or four chemotherapy cycles.

Fertility preservation alternatives are limited for EOC
patients due to diagnosis at advanced stage. It may only be preferred
in patients who have borderline tunor or stage 1A EOC and desire
future childbearing.

The vast majority of EOC patients benefit from
chemotherapy in the postoperative period. Therefore, most patients
with early-stage cancer; especially the ones with high grade tumor,
clear cell carcinoma or stage IC or Il disease should undergo
adjuvant chemotherapy. Similarly, advanced stage patients who
have undergone surgical cytoreduction should also receive adjuvant
chemotherapy. On the other hand, in patients with a poor health
status and the ones with advanced and unresectable disease in whom
complete or optimal cytoreduction is not probably to be managed,;
NACT may be preferred. Adjuvan therapy should be given as soon
as feasable, especillay in 2-4 weeks after surgery.

Platinum-based chemotherapy is preferred in EOC, but
treatment alternatives may change according to the spread of the
tumor. Carboplatin and paclitaxel combination is the preferred
regimen in early-stage patients. In advanced stage patients, treatment
options differ according to whether optimal cytoreduction is
managed or not. In patients whose surgery has ended with optimal
cytoreduction; carboplatin (or cisplatin) and paclitaxel may be
combined as intraperitoneal (IP) or intravenous (IV) options.
Bevacizumab may be added to this regimen in some cases. However,
in patients with suboptimally cytoreduced tumor, IP therapy is not
an option. A platinum-based IV  combination, like
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carboplatin and paclitaxel is preferred instead. Maintenance therapy
with poly (ADP-ribose) polymerase (PARP) inhibitors is suggested
in cases with disease in remission after primary chemotherapy.

2.10 Prognosis

The prognosis of ovarian cancer is usually poor since it is
usually diagnosed in advanced-stage. Relaps occurs in the vast
majority of advanced-stage patients and as a result of this, mortality
rates are high.

A study including 1900 stage 11l ovarian cancers has shown
that the main prognostic features suggesting better outcome include
younger age, residual disease with low volume, good health status
and serous histology (Winter Il & ark., 2007).

2.11 Posttreatment surveillance

Patients are usually monitored according to National
Comprehensive Cancer Network (NCCN) guidelines (Armstrong &
ark., 2022). The frequency of patient visits should be every 2-4
months for 2 years, then every 3-6 months for 3 years, then annually
after five years. History, physical and pelvic examination should be
included in visits. Follow-up for life is recommended for advanced
stage patients who have achieved complete response. However,
early-stage patients, who don’t have any proof of recurrence at five
years, can be directed to the primary care physician or gynecologist.

CA 125 or other markers are needed to be monitored at every
visit if they were elevated at the time of diagnosis. Other laboratory
and imaging studies should only be performed if there is indication,
such as worsening symptoms or increase in CA 125 levels.
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3. Non epitelyal over ca

95 percent of the ovarian malignancies are epithelial cancers;
while the rest are germ cell tumors and sex cord-stromal tumors,
derived from other types of ovarian cells (Robboy, 2009).

3.1 Ovarian germ cell tumors

Ovarian germ cell tumors (OGCTs) are derived from
primordial germ cells of the ovary. They can be classified according
to histologic subtypes as shown in Table 3.

Table 3: Classification of ovarian germ cell neoplasms

Teratoma
Mature
Immature

Monodermal

Dysgerminomas

Yolk sac tumors

Mixed germ cell tumors

Rare subtypes
Embryonal carcinomas

Choriocarcinomas

Polyembryomas

Reference: Serov, 1973
OGCTs account for about 20-25 percent of all ovarian
tumors, whereas they form just 5 percent of malignant ovarian
tumors (Tewari & ark., 2000). The age of patients mostly vary
between 10-30 years and OGCTs form 70 percent of ovarian
neoplasms diagnosed at this age group (Zalel & ark., 1996).
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3.1.1 Clinical presentation

Patients may have no symptoms or they may have an
abdominal mass, abdominal pain, precocious puberty, or abnormal
uterine bleeding (Norris, Zirkin & Benson, 1976). Abdominal mass
and pain are the most common symptoms and are seen in about 85
percent of the patients (Ueda & ark., 1990). OGCTs are usually large
masses that grow rapidly, and rupture or torsion of the mass may
cause abdominal pain. Precocious puberty and symptoms of
pregnancy are suggested to occur due to HCG production of the
tumor. In addition, spillage of the content of a mature teratoma into
the abdomen as a result of rupture of the tumor may cause shock.
Moreover, monodermal teratomas may cause hyperthyroidism or
carcinoid symptoms.

3.1.2 Diagnostic evaluation

As always, the first step of diagnostic evaluation should
include a complete medical history and physical examination. Pelvic
ultrasonography is preferred as first-line imaging study in evaluating
adnexall masses.

Laboratory studies include testing of certain tumor markers,
since they are usually produced by OGCTs. Some tumor markers are
mostly present in tumors of a specific histologic subtype (Mann &
ark., 2000). These markers are used for assessment of the results of
treatment and follow-up if they are elevated at the time of diagnosis.

Although the diagnosis may be strongly presumed before
surgery due to the presence of an adnexal mass with elevated tumor
markers, the definitive diagnosis is made by histology after the
surgery.
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3.1.3 Histopathology and pathogenesis
3.1.3.1 Teratomas

Mature Teratoma (Dermoid): They are mostly cystic and
therefore they are also named as dermoid cysts. They contain
elements differentiated from ectodermal (such as hair, skin or
sebaceous glands), mesodermal (i.e muscle) and endodermal (eg,
lung) tissues (Disaia, 1993).

Mature cystic teratomas form about 95 percent of ovarian
teratomas and they are the mostly diagnosed ovarian tumors in
women in their 20s and 30s (Ayhan & ark., 2000). They may also be
detected in nonovarian sites (MacKinnon, Elmezzi & Phippen,
2021).

Macroscopically, a mature cystic teratoma is a cystic mass
usually containing tooth, skin, hair in a thick sebaceous material. A
solid protrusion called Rokitansky protuberance is seen between the
normal ovarian tissue and the teratoma (Talerman & Path, 1987).
Mature solid teratomas are mostly unilateral.

Patients with mature teratomas are usually asymptomatic.
Torsion may commonly occur. Although it is rare, spillage of the
content of a mature teratoma into the abdomen as a result of rupture
of the tumor may lead to shock and hemorrhage. In the following
period, a granulomatous reaction may cause dense adhesions.

Although mature teratomas are almost always benign (Ayhan
& ark., 2000), malign transformation may occur in 0.2 to 2 percent
of them (Singh & ark., 1988). The most common secondary
neoplasm developing from a mature teratoma is squamous cell
carcinoma that arises from the ectoderm (Hackethal & ark., 2008).
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Immature Teratoma: They are also named as embryonal
teratoma, teratoblastoma or malignant teratoma and they mostly
occur in the first two decades (Disaia, 1993). Microscopically, they
contain immature tissue usually with neural differentiation. The only
histologically graded OGCTs are malignant teratomas and grade is
associated with amound of the immature neural elements (Norris,
Zirkin & Benson, 1976).

Monodermal highly specialized teratomas: They are rare
teratomas that contain n evident histologic cell type. Struma ovarii
and carcinoid neoplasms are the frequent tumors in this group.
Struma ovarii consists of thyroid tissue (Disaia, 1993) and it may
cause hyperthyroidism due to the secretion of thyroid hormones.
Carcinoid neoplasms may cause symptoms such as flushing and
diarrhea due to the secretion of bioactive polypeptides and amines.
Carcinoid syndrome may occur and 5-hydroxyindoleacetic acid,
which is a metabolite of serotonin and secreted in the urine, may be
used as a marker to diagnose this syndrome.

3.1.3.2 Dysgerminoma

Dysgerminoma is the embryological counterpart of testicular
seminoma. Dysgerminomas form about one-third of all ovarian
malignant tumors in adolescents and young women (La Vecchia,
Morris & Draper, 1983). Similarly, they are among the more
common malignant tumors occuring in pregnancy.

Dysgerminomas often grow fast and cause abdominal
enlargement and pain as a result of torsion or rupture. They can
secrete placental alkaline phosphatase and lactate dehydrogenase
(LDH) (Levato & ark., 1995), but they usually don’t produce alpha-
fetoprotein (AFP). Bilaterality is much more common in
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dysgerminoma than in other malignant OGCTs. Most
dysgerminomas are detected at stage | disease (Gordon, Lipton &
Woodruff, 1981).

Dysgerminomas vary from other malignant OGCT subtypes
in many ways. They tend more to remain limited to ovaries at
diagnosis, bilaterality is more common as mentioned before, they are
more likely to spread predictably, and they are more sensitive to
radiotherapy.

3.1.3.3 Yolk sac tumor (endodermal sinus tumor)

Yolk sac tumors account for 14-20 percent of malignant
OGCTs (Smith & ark., 2006). They often arise in young females
with a median age of 23 years and about one-third of the cases are
premenarchal (Shah & ark., 2008). Microscopically, these tumors
may contain Schiller-Duval bodies, which are invaginated papillary
structures that have a central vessel (Talerman & Path, 1987). The
growth of the tumor is usually rapid and aggressive. Alpha-
fetoprotein (AFP) is strongly related with yolk sac tumors (Mann &
ark., 2000).

3.1.3.4 Mixed germ cell tumors

They form about 5.3 percent of malignant germ cell tumors
(Smith & ark., 2006). Two or more types of malignant germ cell
tumors are contained in a mixed germ cell tumor. Yolk sac tumor
mixed with dysgerminoma is the mostly diagnosed combination.

3.1.3.5 Embryonal carcinoma

Embryonal carcinomas form about 4 percent of malignant
OGCTs (Smith & ark., 2006) and they are among the most
aggressive ovarian malignant tumors. Diagnosis is usually made at a

--231-



mean age of 15 years. These tumors may secrete HCG and AFP
(Disaia, 1993). Patients often present with abdominal pain and mass
(Ueda & ark., 1990).

3.1.3.6 Choriocarcinoma

Choriocarcinomas are infrequent and very invasive tumors
(Disaia, 1993). They are histologically identical to gestational
choriocarcinoma (Wheeler & ark., 1990). All choriocarcinomas
secrete HCG, which may lead to to irregular vaginal bleeding and
isosexual precocity. HCG levels may be used for monitoring
response to treatment. Ovarian choriocarcinomas have a tendency to
develop early hematogenous metastasis to many organs. As opposed
to gestational choriocarcinomas, ovarian choriocarcinomas are
relatively unresponsive to chemotheraphy.

3.1.3.7 Polyembryoma

Polyembryoma is a very rare malignancy whose content is
similar to normal embryos morphologically (Talerman & Path,
1987). Human placental lactogen (hPL), AFP and HCG may be
elevated and pseudopuberty signs may occur as a result.

3.1.4 Staging and treatment

Surgery is preferred in almost all OGCTs not only for
diagnosis, but also for staging and treatment. Removal of the cyst or
ovary is performed and the sample is sent to frozen section at the
beginning of the surgery. How the operation will continue is based
on the results of the frozen section.

The vast majority of patients with OGCTs are diagnosed at
stage 1A disease, while 10-12 percent of the patients have bilateral
tumors (Pectasides, Pectasides & Kassanos, 2008).
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Mature cystic teratomas: Ovarian cystectomy is suggested
for mature cystic teratomas, however, salpingo-oophorectomy may
also be alternative for women who have completed childbearing.
Benign cystic teratomas do not recur after resection.

Malignant OGCTs: International Federation of Gynecology
and Obstetrics (FIGO) staging system for epithelial ovarian cancer
is used for the staging of malignant OGCTs (Table 2) (Berek & Bast
Jr, 2003), as identically in EOCs.

Surgical staging and optimal cytoreduction is performed by
abdominal exploration in adults diagnosed with germ cell tumors.
The staging method is identical to the one in EOC. Since the vast
majority of OGCTs present at stage |, fertility-preserving surgery
can be performed to such patients.

Since malignant germ cell tumors are very responsive to
platinum-based chemotherapy, adjuvant chemotherapy is routinely
given to most adults, with a few exceptions. Bleomycin, etoposide,
and cisplatin (BEP) is the mostly preferred chemotherapy regimen.

3.1.5 Posttreatment surveillance

Most recurrences occur in two years after treatment.
Therefore, post-treatment follow-up usually includes (Salani & ark.,
2011) the evaluation of tumor markers (AFP, HCG), symptoms and
physical examination more frequently for the first two years.
Radiographic imaging studies are only performed in patients whose
tumor markers were not elevated at the time of diagnosis.
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Table 4: Classification of ovarian sex cord stromal tumors

Pure stromal tumors
Fibroma
Cellular fibroma
Thecoma
Luteinized thecoma associated with sclerosing peritonitis
Fibrosarcoma
Sclerosing stromal tumor
Signet-ring stromal tumor
Microcystic stromal tumor
Leydig cell tumor
Steroid cell tumor

Steroid cell tumor, malignant

Pure sex cord tumors
Adult granulosa cell tumor
Juvenile granulosa cell tumor
Sertoli cell tumor

Sex cord tumor with annular tubules

Mixed sex cord tumors

Sertoli-Leydig cell tumor
Well-differentiated
Moderately differentiated with heterologous elements
Poorly differentiated with heterologous elements
Retiform with heterologous elements

Sex cord-stromal tumors, not otherwise specified

Reference: Young, 2014
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3.2 Sex cord stromal tumors

Ovarian sex cord-stromal tumors (SCSTs) (Table 4) are
derived from stromal cells, the sex cord or both.

Benign SCSTs form less than 4 percent of benign ovarian
tumors, while the malignant SCSTs form less than 8 percent of
malign ovarian tumors. Patients with SCSTs are mostly diagnosed at
early-stage disease (Quirk & Natarajan, 2005) and the prognosis
usually good due to low grade and rare lymph node metastasis
(Thrall & ark., 2011). The mean age at diagnosis is 50 years, while
12 percent of the patients are younger than 30 years (Quirk &
Natarajan, 2005).

3.2.1 Clinical presentation

Patients usually present with an adnexal mass, while they
sometimes have virilization or estrogen excess symptoms due to
hormone secretion of the tumor (Busquets & ark., 2010). Virilization
symptoms include hirsutism, acne, deepening Vvoice,
oligomenorrhea, clitoromegaly (Varras & ark., 2011). On the other
hand, symptoms like precocious puberty, endometrial neoplasm or
abnormal uterine bleeding are due to estrogen.

3.2.2 Diagnostic evaluation

Evaluation of patients suspected for SCSTs includes
laboratory testing for androgens, estrogens and tumor markers, while
imaging studies are also performed. Endometrial sampling should be
done if abnormal bleeding or endometrial thickening is present.

All patients with an adnexal mass with features suggesting a
malignant tumor should undergo surgery for resection and diagnosis.
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3.2.3 Histopathology and pathogenesis
3.2.3.1 Pure stromal tumors

FIBROMA: These are the mostly diagnosed benign SCSTs.
They are benign and they don’t have an endocrine effect. About 10
percent of fibromas contain increased cellularity and mitotic activity
(Prat & Scully, 1981). They are called cellular fibromas and are
suggested to have low malignant potential.

THECOMA: They are rare, benign tumors that contain theca
cells. They may also contain granulosa cells and will be named as
granulosa-theca cell tumors then (Cronjé & ark., 1999).

LUTEINIZED THECOMA  ASSOCIATED WITH
SCLEROSING PERITONITIS: They are rare, benign tumors, but
they may be related to considerable morbidity and sometimes
mortality as a result of severe adhesions and bowel obstruction.

FIBROSARCOMA: They are very rare malignant tumors
and their aggressiveness is associated with the degree of anaplasia
and the number of mitoses.

3.2.3.2 Pure sex cord tumors

GRANULOSA CELL TUMORS: They account for 2-5
percent of malignant ovarian tumors and 90 percent of malignant
SCSTs (Young, 2005). As a result, they are the mostly diagnosed
malignant ovarian SCSTs. They have 2 subtypes; adult subtype
accounts for 95 percent of the cases, while the juvenile subtype
forms about 5 percent.

Patients usually present with an adnexal mass, resembling a
mucinous cystadenoma and signs of excess estrogen. Rupture of the
tumor or torsion may occur. Excess estrogen may lead to
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endometrial hyperplasia or intraepithelial neoplasia in adults, while
it may cause isosexual precocious puberty in prepubertal patients.
Inhibin may be used as a tumor marker in these tumors.

SERTOLI CELL TUMORS: Sertoli cell tumors are
infrequent. Excess estrogen symptoms may usually be seen, but
virilization may also occur. Most cases are detected at stage | disease
and are well differentiated, but they may also contain atypia and
increased mitoses, resulting with a malignant behaviour (Young,
2005).

SEX CORD TUMORS WITH ANNULAR TUBULES:
About 30 percent of these tumors are related to Peutz-Jeghers
syndrome (PJS), which is an autosomal dominant disorder (Young
& ark., 1982).

Almost all patients have symptoms due to elevated estrogen
levels. PJS-associated SCTATSs are generally benign, whereas 20
percent of sporadic SCTATs may be metastatic at the time og
diagnosis (Young & ark., 1982).

3.2.3.3 Mixed sex cord-stromal tumors

SERTOLI-LEYDIG CELL TUMORS: They are rare tumors
with four subtypes as shown in table 4. The retiform pattern includes
projection which resemble the rete testis and rete ovarii. This pattern
is related to increased serum levels of alpha-fetoprotein (Mooney,
Nogales & Tavassoli, 1999). At least one-third of patients have
virilization; but virilization is less common in retiform pattern
(Ozdemir & ark., 2024). Sertoli-Leydig cell tumors are generally
benign, whereas they may behave like malignant tumors when tumor
grade is high.
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3.2.4 Staging and treatment

Malignant SCSTs are surgically staged, either
laparoscopically or with an open procedure. The staging system is
the same as the one for all primary ovarian cancers. The stage is the
most important prognostic factor (Miller & ark., 1997).

Complete surgical staging generally resembles the procedure
in EOCs; however, there is a significant difference. Pelvic and
paraaortic lymphadenectomy is not recommended in most SCST
patients as lymph node metastasis is rare (Thrall & ark., 2011).

Total hysterectomy and bilateral salpingo-oophorectomy are
performed during surgical staging, but fertility preservation may be
possible in young patients with ovarian tumors confined to the ovary.
Endometrial sampling is needed in patients who have an estrogen-
secreting SCST, if hysterectomy is not performed.

Adjuvant therapy may be preferred, if needed, as a part of an
individualized treatment strategy due to the lack of data for about it.
The most common regimen for patients with SCSTs
is bleomycin, cisplatin, etoposide (BEP).

3.2.5 Posttreatment surveillance

Post-treatment follow-up usually includes (Salani & ark.,
2011) the evaluation of tumor markers (AFP, HCG), symptoms and
physical examination more frequently for the first two years.
Radiographic imaging studies are only performed in patients who
have symptoms or elevation in tumor markers.

4.Conclusion

95 percent of the ovarian malignancies are epithelial cancers;
and epithelial ovarian cancer is the main reason of gynecologic
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cancer mortality, besides the fifth most important reason of woman
cancer mortality in the United States. The main reason for the high
mortality rates is that, patients are usually diagnosed at advanced
stage disease due to the lack of specific symptoms. On the other
hand, it has been proven that staging and cytoreduction by a
gynecologic oncologist improves prognosis. Therefore, patients
should be referred to a gynecologic oncologist if there is a high level
of suspicion of cancer as a result of initial evaluation, which consists
of physical examination, imaging by pelvic ultrasonography and
laboratory studies of tumor serum biomarkers. Criteria for referral of
a patient who presents with a pelvic mass have been identified by
ACOG Guidelines. Contrary to the guidelines in 2002, there is no
specific value for high CA 125 levels in the guidelines that are
updated in 2011. The 8th edition American Joint Committee on
Cancer (AJCC), International Federation of Gynecology and
Obstetrics (FIGO)/Tumor, Node, Metastasis (TNM) staging system
is used for the staging of ovarian cancers. Management of EOC
patients typically includes adjuvant platinum- and taxane-based
chemotherapy after surgical staging and cytoreduction. Optimal
cytoreduction is the primary goal to achieve in surgery. Fertility
preservation alternatives are limited for EOC patients due to
diagnosis at advanced stage. It may only be preferred in patients who
have borderline tunor or stage IA EOC and desire future
childbearing.
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