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ABSTRACT

Objective. Ovarian germ cell tumors are uncommon tumors with an excellent prognosis. Our aim in this
study is to retrospectively examine the reproductive and survival results of ovarian malignant germ cell
tumors (OMGCTs) following fertility-preserving surgical intervention and postoperative chemotherapy.

Patients and Methods. Demographic, clinical and outcome data of twenty-two OMGCT patients
managed during the period from January 2012 to December 2016 were gathered and analyzed.

Results. The patients' median age was 25 years at the time of diagnosis. Dysgerminoma represented
40.9% of cases and ten patients had stage | disease. Unilateral salpingo-oophorectomy with
preservation of the contra-lateral ovary and the uterus was the standard surgical procedure. The
median number of chemotherapy courses was three courses. The median follow-up was 48 months.
The overall five-year survival rate was 100%, while the disease-free five-year survival rate was 90%.
Thirteen patients (59%) reported regular menstrual cycles. Fifteen patients (68.2%) wished to conceive,
10 (66.7%) became pregnant naturally and 8 (53.3%) gave birth to living children.

Conclusions. Survival and reproductive results following fertility-preserving surgery and adjuvant
chemotherapy in OMGCTs are satisfactory, although counseling and education are still required.
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ERK: Extracellular signal-regulated kinase
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MEK: Mitogen-activated protein kinase

NCCN: National Comprehensive Cancer Network

OMGCT: Ovarian malignant germ cell tumors.

OS: Overall survival.

RAF: Rapidly accelerated fibrosarcoma

RAS: Rat sarcoma

TNM: Tumor-node-metastasis.

USO: Unilateral salpingo-oophorectomy.

WHO: World Health Organization.

Introduction

Ovarian malignant germ cell tumors (OMGCTs) represent approximately 5% of all ovarian malignancies
and are mostly diagnosed in young female patients[1]. OMGCTs develop from primordial germ cells
and include several subtypes e.g. dysgerminoma, yolk sac tumor (also referred to as endodermal sinus
tumor), immature teratoma, non-gestational choriocarcinoma and embryonal carcinoma)[2].

Most OMGCTs cases are diagnosed at an early stage[3]. According to American National
Comprehensive Cancer Network (NCCN) 2017 guideline for ovarian cancer, the standard treatment
regimen for OMGCT with fertility desiring is fertility-preserving surgery (which involves conservation of
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the contra-lateral ovary and the uterus either with or without comprehensive staging). Because of their
exquisite chemo-sensitivity, fertility-preserving surgery can be achieved in the majority of cases with a
cure rate of >95%[4].

The adjuvant platinum-based chemotherapy protocols have been the therapy of choice and the BEP
(bleomycin, etoposide, and cisplatin) regimen is the one that is most frequently administered after
surgery[5][6].However, the effectiveness of such therapy in terms of pregnancy rate and live birth
outcomes is not well known.

We conducted this retrospective research to describe the clinico-pathological characteristics and
examine the survival and reproductive results of OMGCT patients following fertility-preserving surgical
intervention and postoperative adjuvant chemotherapy at our hospital.

Patients and Methods

Retrospective analysis was done on twenty-two OMGCT patients who underwent fertility-preserving
surgical intervention and postoperative adjuvant chemotherapy from January 2012 to December 2016
at Kasr Al-Aini Hospital - Faculty of Medicine - Cairo University ( Department of Obstetrics &
Gynaecology and Centre of Clinical Oncology and Nuclear Medicine ). Inclusion criteria were: all
patients were younger than 35 at the time of their initial treatment, pathologically proven malignant
ovarian germ cell tumors after fertility-sparing surgery, and complete follow-up data. Exclusion criteria
were as follows; patients with benign ovarian germ cell tumors, double primary cancers, severe
comorbidities that preclude administration of chemotherapy, and patients who lost follow-up or denied
access to their medical records for research purposes.

Abdominal discomfort/pain, pelvic mass and arising of tumor markers such as human chorionic
gonadotrophin (HCG), alpha fetoprotein (AFP), or lactate dehydrogenase (LDH) lead to the OMGCT
diagnosis which is confirmed by histopathological examination after surgical intervention. Expert
gynaecological pathologists at our institution verified the pathological diagnosis in accordance with the
2014 classification of female reproductive organ tumors by the World Health Organization (WHO). The
International Federation of Gynecology and Obstetrics (FIGO) staging system for germ cell tumors (7th
ed., 2010) and the American Joint Committee on Cancer (AJCC) tumor-node-metastasis (TNM)
classification were used to stage the tumors[7].

The collected data covered the demographics of the participants, clinical and pathological features,
management and survival outcome. Reproductive results, including the rate of pregnancy and live
birth rates, were conducted. Hospital medical records and interviews via telephone were used to
gather the update information until December 31, 2021. The ClinicalTrials.gov registration number for
this study is NCT05905289 and the Cairo University Research Ethics Committee approved it (N-181-
2023).

Regardless of the tumor's stage, OMGCT patients who want to preserve their fertility can get treatment
with fertility-sparing surgery. The term "fertility preservation operation" refers to preserving the uterus
and the contra-lateral ovary either accompanied by or without complete surgical staging (
lymphadenectomy with omentectomy ) by an exploratory laparotomy. Comprehensive surgical staging
was skipped for teenage patients who were in the early stages. Postoperative chemotherapy was
conducted based on histopathology, grade and stage. Chemotherapy was given to all patients, but with
different plans and regimens.



Statistical analysis

The information was entered and coded using IBM SPSS software version 23 (Armonk, NY: IBM
Corp.). Sets of nominal or category variables were compared utilizing the Chi-square/Fisher exact test.
Categorical variables were represented by numbers and percentages. Research on survival was done
with the Kaplan-Meier method. The two survival curves were compared using the log-rank test. When a
p-value was less than 0.05, it was considered statistically significant. The number of months from the
time of diagnosis to the time of death was used to calculate overall survival (OS), while the number of
months from the date of full remission (after surgery and/or chemotherapy) to the date of death or
recurrence was used to calculate disease-free survival (DFS).

Results

In the period from 2012 to 2016, 27 patients underwent fertility-preserving surgery and postoperative
chemotherapy at Kasr El-Aini Hospital. 22 of them had completed follow-up information.

Patients’ characteristics:

With a range of 14 to 32 years, the patients' median age was 25. Pelviabdominal swelling and localized
pain were documented in 45.4% and 50% respectively. Dysgerminoma was the leading pathology
(40.9%).The pathological and clinical characteristics of the study's patients are listed in Table 1.

Nine patients underwent fertility-preserving surgery with full staging (omentectomy with pelvic
lymphadenectomy). In other cases, a unilateral salpingo-oophorectomy (USO) was performed. The rule
was complete surgical resection (R0). In the current study, no serious complications were noted. BEP
treatment was administered to twenty patients. The two remaining patients received EMA-CO
(Etoposide, methotrexate, dactinomycin - cyclophosphamide, vincristine ) and EP (Etoposide,
platinum). The number of chemotherapy sessions ranged from one to five sessions, with a median of
three sessions.

Overall Survival (OS):

With a median of 48 months, the follow-up period varied from 24 to 84 months. Patients are all living at
the most recent check-up. The OS median was not attained. The five-year Overall Survival was 100
percent.

Disease-free survival (DFS):

The comparison of DFS failed to yield significant data because of the small number of treatment
failures in only two patients. The median DFS was not achieved. The 5-year DFS rate was 90 percent
(Figure 1).

Reproductive outcome:

Thirteen patients (59%) reported regular menstrual cycles, while other patients claimed to have minimal
menstrual flow or shorter menstrual cycle length. Neither the patients' age (OR:1.09, 95%CI:0.92-1.28,
p=0.288), clinical stage (OR:1.07, 95%CI:0.19-5.91, p=0.937), nor the number of chemotherapy
sessions (OR:1.65, 95%CI:0.70-3.92, p= 0.25), had any impact on the patients' menstrual status.



15 of the 22 patients (68.2%) desired to become pregnant. The remaining patients were either single or
unwilling to conceive. Ten out of 15 patients (66.7%) became pregnant after finishing chemotherapy,
with a mean interval of 16.5 £11.7 months, ranged from 7 to 40 months. Eight patients gave birth to
living children free of serious birth abnormalities apart from one with congenital heart anomalies. There
were two miscarriages. All of the patients who became pregnant conceived spontaneously; no standard
forms of assisted reproduction were employed. No patient underwent staging surgery following
childbirth in our research.

We run logistic regression to identify factors associated with pregnancy outcomes. Number of
chemotherapy cycles was not associated significantly with worse pregnancy outcomes (OR:1.73,
95%Cl:0.72-4.15, p=0.214).

Discussion

This retrospective study was carried out at Kasr Al-Aini Hospital - Faculty of Medicine - Cairo University
in a time frame of five years, from January 2012 to December 2016. It attempted to learn more about
female OMGCTs, how they are treated, and how treatment affects survival and reproductive results. 22
female patients with OMGCTs were recruited in this study.

The patients in this research had a median age of 25 years, which was greater than the 19 years
reported by Talukdar et al[8]. Dysgerminoma was the most common histological subtype (40.9%) which
is similar to most of the worldwide epidemiological incidence data[4]. Clinical features (swelling and
pain/discomfort) and the earlier stage at diagnosis mirrored those described in the literature[3]. In the
current research, all of the patients underwent surgery with the intention of preserving their fertility. This
is consistent with the published guidelines which state that the best surgical option for patients with
germ cell tumors is a unilateral salpingo-oophorectomy that preserves the contra-lateral ovary and the
uterus[9].

Although complete cytoreduction could offer survival benefits in selected patients with epithelial ovarian
cancer, fertility-preserving surgery and adjuvant chemotherapy in OMGCTs are satisfactory in terms of
survival and reproductive outcomes. Patients diagnosed with advanced OMGCTs should have
debulking surgery to eradicate the majority of the tumor mass, while avoiding invasive procedures due
to the tumors' sensitivity to chemotherapy and high likelihood of successful treatment[10].

Although complete surgical staging with omentectomy and lymphadenectomy was performed in some
cases, the Lymphadenectomy in Ovarian Neoplasms (LION) trial found that lymphadenectomy was not
associated with improved outcomes, but did result in higher complication and mortality rates and had
an additional cost such as extended surgical duration, increased blood loss and blood transfusions,
and a need for intensive care unit monitoring[11].

In both the early and advanced stages of OMGCTs, standard therapy is platinum-based combination
chemotherapy, with BEP ranking as the first regimen[5]. The study's data are consistent with these
standards.

The most popular treatment used was BEP (90.9%) and one patient (mixed choriocarcinoma and
dysgerminoma) received EMA-CO. Relapse was documented in only one patient reflecting the
excellent prognosis for this disease. She had stage IA dysgerminoma and was treated with BEP as
first-line therapy. Twelve months later, she relapsed due to peritoneal disease, but after four cycles of
BEP, she established complete remission.



Despite dysgerminomas' high radiosensitivity, no patients in the current research underwent radiation.
Radiotherapy is rarely used in the current routine practice since chemotherapy is more efficient, less
toxic, and less likely to impair gonadal functioning[4].

The need to identify target mutations for research and therapeutic applications is growing in the quickly
changing field of precision medicine. Changes in the genetic makeup of proteins involved in the RAS-
RAF-MEK-ERK pathway have been found in several types of tumors, including ovarian cancers.
Recently, various inhibitors of this pathway have been created and are now being evaluated for their
potential to treat cancer in various clinical trials. The preliminary findings (as many studies are still
recruiting participants) of these trials support the role of MAPK in ovarian cancer and propose that MEK
inhibitors could be a suitable option for treating this type of cancer[12].

In the last two decades, studies have concentrated on the possibility of target therapies to enhance the
survival rate of ovarian cancer patients. Bevacizumab, a highly researched target therapy, is authorized
for treating advanced epithelial ovarian, fallopian tube, and primary peritoneal tumors in both first and
second lines of treatment. In this retrospective study, no target therapies were used[13].

The overall five-year survival rate was 100%, while the disease-free five-year survival rate was 90%.
These results are nearly the same as that reported by A L Husaini et al. in which the overall five-year
survival rate was 95.2% and the disease-free five-year survival rate was 88%][14].

Increasing proof has shown the significance of changes in tumor biomarkers for the diagnosis and
treatment of ovarian cancer. Recent research on the relationship between tumor biomarkers and
chemotherapy in ovarian cancer was analysed by a thorough literature search, offering
recommendations for individualised treatment strategies. Despite continued efforts and several
suggested tools, there is currently no set treatment plan for advanced ovarian cancer. Future studies
should concentrate on broadening the usefulness of biomarkers, reducing resistance, and enhancing
the number of actionable biomarkers[15].

In comparison to epithelial ovarian cancer, OMGCT has a considerably better outcome. OMGCT
Patients who received adjuvant chemotherapy following fertility-preserving surgical intervention were
able to maintain function of their ovaries and retain fertility[16]. This study revealed that 59% of cases
had regular menstrual cycle after surgical treatment and chemotherapy.

After cancer treatment, the best timing to get pregnant has not yet been determined. It is preferable to
wait six months after chemotherapy since follicle development takes six months[17]. Before attempting
conception, we additionally suggest a thorough evaluation of cancer remission. All of the pregnancies in
our research happened spontaneously between 7 and 40 months following therapy, without any serious
fetal defects, although we still need to do long-term follow-up.

Knowledge acquisition and counseling on reproductive plans are vital for patients with cancer[18].
However, barely half of women who have survived cancer got advice on reproductive health[19].
Unfortunately, our study lacks this information.

We believe that this study is one of the few that provide details on OMGCTs in Egypt regarding clinico-
pathological characteristics, survival and reproductive outcomes. Our study also has certain limitations
due to its retrospective nature, the small number of patients and single center study. However, it is
preferable to follow such a rare disease inside a retrospective research because prospective patient
recruitment will take time. Better documentation of our patient records is essential as we were not able
to include five more patients due to incomplete data.



Conclusions

The current research has verified that OMGCTs are uncommon tumors that impact young Egyptian
females. It also verified the positive outcome of treatment. The fertility-preserving surgery and
postoperative chemotherapy for OMGCTs were shown to have satisfactory survival and reproductive
results in the current study. However, in order to monitor these patients for the delayed effects of
treatments, long-term follow-up is necessary. Multicenter prospective study of this disease's treatment
options should be carried out over a number of years with a large number of patients to assess their
efficacy and failures. All patients and their families should get educational consultation regarding
monitoring and reproductive health.
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Table 1: Characteristics of 22 patients with OMGCTs.

Characterstic

N (%)

Clinical Presentation
Abdomino-pelvic swelling
Local pain
Asymptomatic

Side

Right ovary

Left ovary

Pathology
Dysgerminoma

Yolk sac tumor

Immature Teratoma (2 grade Il & 3 grade

)
Mixed

Clinical Stage

IVA

Operation type

Complete staging

NOT staging

Elevated tumor markers ( pre-surgery )

LDH

10 (45.4 %)
11 (50 %)
1 (4.5%)

16 (72.7 %)
6(27.2)

9 (40.9 %)
3 (13.6 %)
5(22.7 %)

5(22.7 %)
5(22.7 %)
5(22.7 %)
6 (27.2 %)

5(22.7 %)
1 (4.5 %)

9 (40.9 %)
13 (59.1 %)

10 (45.4 %)
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B-HCG 8 (36.3 %)

AFP 11 (50 %)
CA-125 8 (36.3 %)
Lymphovascular Invasion 4 (18.1 %)
Chemotherapy:

BEP 20 (90.9 %)
EP 1 (4.5%)
EMA CO 1 (4.5%)

Reproductive Outcome

Normal menstruation 13 (59 %)
Pregnancy/willing to conceive 10/15

Live birth/willing to conceive 8/15
Miscarriage 2

Median (range)

Age ( years old) 25 (14-32)
Size of tumor in max dimensions (cm) 17(3.5-28)
Follow-up duration (months) 48(24-84)
Chemotherapy courses 3(1-5)

Abbreviations: LDH: Lactate dehydrogenase, B-HCG: Beta human chorionic gonadotropin, AFP:
Alphafetoprotein, BEP: Bleomycin — etoposide — platinum, EP : Etoposide — platinum. EMA-CO :
Etoposide-methotrexate-dactinomycin, cyclophosphamide-vincristine
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Figure 1. Disease-free survival (DFS) of OMGCTs patients.
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