
Ovarian germ cell tumors clinicopathological characteristics and treatment outcome  

                                                                                                                          

 Section A-Research paper 

 

3401 
Eur. Chem. Bull. 2023,12(5), 3401-3413                                                                                                         

Ovarian germ cell tumors clinicopathological characteristics 

and treatment outcome  

Maryam Vaezi 1, Fatemeh Abdali 1*, Parvin Sarbakhsh 2, Manizheh Sayyahmelli 3, 

Parvin Mostafa Gharebaghi 3, Mehri Jafari Shobeiri 3, Vahide Rahmani 3 

1. Women's Reproductive Health Research Center, Tabriz University of Medical 

Sciences, Tabriz, Iran 

2. Department of Statistics and Epidemiology, School of Public Health, Tabriz University 

of Medical Sciences, Tabriz, Iran 

3. Fellowship Oncology, Al-zahra Hospital, Tabriz University of Medical Sciences, 

Tabriz, Iran 

*Corresponding author: Fatemeh Abdali, Women's Reproductive Health Research 

Center, Tabriz University of Medical Sciences, Tabriz, Iran 

Email: abadifatemeh1@gmail.com  

DOI: 10.48047/ecb/2023.12.5.253 

Abstract 

Background: Ovarian germ cell tumors have low incidence and are responsible for about 

20% of ovarian tumors. The current study aimed to analyze the clinicopathological features 

and treatment outcomes and subsequent fertility outcomes in patients with ovarian germ cell 

tumors and to increase awareness of this condition. 

Material and Methods: This is a retrospective descriptive study on ovarian germ cell tumor 

patients treated in Alzahra Hospital, the teaching and tertiary referral hospital in Tabriz, 

between 2011 to 2022. 

Results: 37 patients with ovarian germ cell tumors were identified. The mean age of the 

patients was 23.92 years old, and the most common chief complaint was abdominal pain. 

90.32% of patients were diagnosed with stage I neoplasm. None of the patients had bilateral 

ovary involvement, and tumor recurrence was reported in 7.9% of patients. 71.1% of patients 

underwent adjuvant chemotherapy, and 86.84% of patients did not use assisted reproductive 

technology for fertility. From the histopathological point of view, dysgerminoma was the 

most commonly diagnosed ovarian germ cell tumor (36.8%). In our patients, the most 

commonly elevated tumor markers were LDH and AFP (39.47%). 

Conclusion: Ovarian germ cell tumors patients have an excellent prognosis, and the current 

treatment with surgery and adjuvant chemotherapy does not substantially affect their fertility.  
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1. Introduction 

Ovarian germ cell tumors are rare neoplasms that arise from primitive germ cells of the 

ovary; they are responsible for 20% of all ovarian neoplasms (1). The underlying cause of 

ovarian germ cell tumors remains unknown; however, pregnancy and estrogen exposure have 

been implicated in their development (2). From the histopathological point of view, these 

tumors are classified into dysgerminoma, yolk sac tumor, embryonal carcinoma, non-

gestational choriocarcinoma, mature teratoma, immature teratoma, and mixed germ cell 

tumor, Based on the classification of the World Health Organization (3). In the United States, 

their incidence is 1000-2000 cases per year, and females before the age of 20 are mostly 

affected (4).  

The most commonly associated sign and symptoms are abdominal enlargement and palpable 

pelvic-abdominal mass; amenorrhea can also be present in some affected patients. Fever, 

vaginal bleeding, and abdominal distension are the less commonly encountered signs and 

symptoms. In 10% of cases, acute abdominal pain due to the complications of ovarian germ 

cell tumors, e.g., rupture, can be developed (5). From the laboratory standpoint, elevated 

levels of human chorionic gonadotropin (hCG), α-fetoprotein (AFP), and lactate 

dehydrogenase (LDH) can be suggestive of these neoplasms (6). More specifically, an 

elevated level of AFP is seen in yolk sac tumors and approximately 30% of immature 

teratomas; an increased level of hCG is observed in choriocarcinoma, and occasionally 

increased level of LDH is observed in patients with dysgerminoma (5). 

Abdomino- pelvic spiral CT scan with and without intravenous and oral contrast and chest 

CT scan without contrast are recommended to determine the extent of the disease and 

metastasis workup.Since ovarian germ cell tumors can develop in dysgenetic gonads, the 

karyotype is recommended in highly suspicious cases. The presence of the Y chromosome 

can lead to gonadoblastoma and increase the likelihood of cancerous transformation (3). 

When the diagnosis of ovarian germ cell tumor is highly suspected, fertility-sparing surgy is 

indicated for histopathological diagnosis and determining the extent of the neoplasm. 

Considering the fact that these ovarian tumors usually develop in child-bearing ages, radical 

surgery nor biopsy of the unaffected ovary is not indicated (3, 7). Overall, the prognosis of 
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affected patients with surgery and chemotherapy is excellent, and the 5-year survival of 

patients is above 85% (8). 

Due to the low prevalence of ovarian germ cell tumors, there are'nt many comprehensive 

studies in this regard. For this reason, The current study aimed to analyze the 

clinicopathological features and treatment outcomes and subsequent fertility outcomes in 

patients with ovarian germ cell tumors diagnosed with these tumors between 2011 to 2022  In 

a tertiary referral center in the northwest of the country in Iran – Tabriz. 

2. Material and Methods 

This is a retrospective descriptive study to investigate the clinicopathologic and treatment 

outcome of patients with ovarian germ cell tumors that underwent surgery and were followed 

up at the oncology department of Alzahra Hospital between 2011 to 2022. 

The inclusion criteria were patients who underwent surgery in this center, followed up, and 

their final pathology was reported as ovarian germ cell tumor. Those who could not be 

reached for follow-up were excluded from the study, which was one case in this study. 

 All patients were operated by Gynecology Oncology Fellowship. Surgery in most patients 

was performed conservatively based on NCCN global guidelines with preservation of 

fertility. Standard surgery included laparotomy with midline incision and preparation of 

peritoneal cytology, unilateral Salpingo ophorectomy and infracolic omentectomy, 

lymphadenectomy, biopsy of bilateral paracolic gutters and  tumore debulking. 

To decide on adjuvant treatment after surgery, all patients were discussed at Tumor board 

Gynecology Oncology meetings, and their treatment and follow-up plans were determined. In 

our center, After completing the treatment, including surgery and adjuvant treatment of the 

patients, the regular follow-up program is done every 1-3 months for 2 years, then every 6 

months for the next 3 years, and then annually. If the patients do not come for the next visits, 

the follow-up nurse reminds the patients of the follow-up visits schedule by calling. 

The following information was extracted from the patients' medical files; the age of 

diagnosis, the patients' chief complaint, the follow-up time, tumor stage based on the 

International Federation of Gynecology and Obstetrics (FIGO), tumor histopathology, post-

operation complications, chemotherapy regimens received, tumor marker positivity (LDH, 

AFP, cancer antigen-125 (CA-125), β-hCG, carcinoembryonic antigen (CEA), inhibin A), 

recurrence rate, tumor recurrence anatomical place, bilateral or unilateral involvement of the 
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ovaries, and the fertility of patients, disease-free period and patient survival. The rest of the 

patients' information was collected in terms of their current health status, menstrual cycles, 

fertility outcomes, through phone calls and patients' attendance at the oncology clinic and 

their visits.  

Descriptive statistical analyses were done with SPSS software v.20.0 (SPSS Inc, Chicago, 

USA). Survival analysis was done using Kaplan–Meier method. Disease-free survival rate 

(DFSR) was defined as the time from diagnosis to the date of recurrence. Overall survival 

rate(OSR) was defined as the time from diagnosis to the date of death or last follow-up. 

This study was approved by the Ethics Committee of Tabriz University of Medical Sciences 

(IR.TBZMED.REC.1401.792). 

3. Results  

3.1. Primary and fertility information of included patients  

Based on the above-mentioned criteria, our search in the oncology department of Alzahra 

Hospital led to the identification of 38 patients with ovarian germ cell tumors. One patient 

was excluded from the study due to the lack of access to follow-up in this center. The mean 

age of diagnosis was 23.92 years old, and the follow-up period was 4.5 years According to 

the occurrence of germ cell tumors at young ages in this study, 11(29.72%) of the 37 patients 

under investigation were not married and did not want to get pregnant, 14(37.83%) of them 

did not want to get pregnant due to the completion of the number of children.12 (32.43%) 

cases tried to get pregnant that 9(75%) had a successful pregnancy without the intervention of 

assisted reproductive methods. 3(25%) cases needed assisted reproductive methods due to 

delay in fertility . Only 8.1% of all patients used fertility with assisted reproductive 

technologies. .(figure 1). On average, the labor of patients started at 39.29 weeks of gestation 

(Table. 1). 

 

 

Table. 1 The basic and fertility information of included patients 

 Mean Std. deviation 

Age of diagnosis (year) 23.92 7.638 

Follow-up period (year) 4.5 1.6279 

Week of labor 39.29 1.254 
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Figure 1-Patient distribution according to pregnancy desire 

 

 

3.2. Clinicopathological and surgical information of included patients  

The most frequently documented chief complaint was abdominal pain. None of the patients 

had undergone neoadjuvant chemotherapy, but most of them went through adjuvant 

chemotherapy (72.97% of cases) according to the NCCN guidelines. None of the patients 

developed bilateral ovarian germ cell tumors. Post-operation complications were rarely 

reported (one case-2.7% of patients). 

Three cases of patients (8.1%) experienced tumore recurrence.Lung, cul-de-sac, and para-

aorta regions were the anatomical places of tumor recurrence. From the histopathological 

point of view, dysgerminoma was the most reported ovarian germ cell tumor(41% of 

patients) (Table. 2). Due to the fact that the patients were of reproductive age, most of the 

patients, which included 34 cases( 91.89%) in our study, were subjected to conservative 

surgery including one-sided salpingo-oophorectomy, bilateral pelvic lymphadenectomy, para-

aortic lymphadenectomy and omentectomy. 3 cases(8.1%) due to the completeness of the 

number of children and unwillingness To get pregnant again, underwent complete surgery 
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including hysterectomy and bilateral salpingo-oophorectomy,bilateral pelvic 

lymphadenectomy and para-aortic lymphadenectomy and omentectomy.  

Table. 2 Clinicopathological information of included patients 

  No. Percentage 

Chief complaint Abdominal pain 26 70.27% 

 Abdominal enlargement 11 29.72% 

Neoadjuvant chemotherapy Yes 0 0% 

 No 37 100% 

Adjuvant chemotherapy Yes 27 72.97% 

 No 10 27.03% 

Ovary involvement Unilateral 37 100% 

 Bilateral 0 0% 

Tumor recurrence Yes 3 8.1 

 No 34 91.9 

Anatomical place of tumor recurrence Cul-de-sac 1 33.33% 

 Para-aorta 1 33.33% 

 Lung 1 33.33% 

Stage I 34 91.89% 

 II 1 2.7% 

 III 2 5.4% 

 IV 0 0% 

Surgery complete 3 8.1% 

 conservative 34 91.89% 

Post-operation complications Present 1 2.7% 

 Absecent 36 97.3% 

Histopathological type Dysgerminoma 15 40.54% 

 mixed germ cell tumor 12 32.43% 

 Immature teratoma  8 21.62% 

 Yolk sac tumor 2 5.4% 

 

 

3.3. Tumor biomarkers in the included patients  

Regarding the tumor biomarkers, most of the patients did not demonstrate increased levels of 

studied tumor biomarkers; however, the most commonly elevated tumor markers are LDH, 

AFP, and CA-125. Inhibin A was the least commonly elevated tumor marker in the patients 

(Table. 3).  
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Table. 3 Tumor biomarker status of the patients 

  No. Percentage 

LDH Elevated 15 39.47% 

 Not elevated 22 57.89% 

AFP Elevated 15 39.47% 

 Not elevated 22 57.89% 

CA-125 Elevated 13 34.21% 

 Not elevated 24 63.16% 

β-hCG Elevated 2 5.263% 

 Not elevated 35 92.11% 

CEA Elevated 2 5.263% 

 Not elevated 35 92.11% 

Inhibin A Elevated 1 2.632% 

 Not elevated 36 94.74% 

 

3.4. The OSR and DFSR of the included patients 

In the 10 years of included patients' follow-up, our results have shown that the OSR of 

patients with ovarian germ cell tumors is excellent (Fig. 2A). In our study, there was a case of 

death(2.7%) of a patient who came at the age of 29 with a complaint of abdominal pain and a 

report of an ovarian mass. Due to the desire to preserve fertility, she underwent conservative 

surgery. The final pathology was reported as mixed germ cell tumor (choriocarcinoma main 

component as well as foci of yolk sac tumor). The patient underwent adjuvant chemotherapy. 

18 months later, the disease recurred in the lung, and she underwent chemotherapy, but the 

cure did not happen, and the patient expired 3 years after the initial diagnosis 

 Also, our results have indicated that tumor relapse is uncommon in patients with ovarian 

germ cell tumors (fig. 2B) Of the 37 patients followed, three cases(8.1%) of disease 

recurrence were reported. In the first case, a 16-year-old woman complained of abdominal 

pain and ovarian mass that underwent conservative surgery. The final pathology was mixed 

germ cell tumor (dysgerminoma 90% & embryonal carcinoma 10%) FIGO stage III 

.. The patient relapsed 4 months after completing adjuvant chemotherapy. 

The Second case, a 29-year-old woman complained of abdominal pain and ovarian mass and 

underwent conservative surgery, the final pathology was mixed germ cell tumor 
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(choriocarcinoma main component as well as foci of yolk sac tumor)FIGO Stage I 

a.recurrence was  reported in this case 12 months after diagnosis. The third case was a 24-

year-old woman who had undergone conservative surgery with complaints of abdominal 

swelling and pain. The final pathology was yolk sac tumor, FIGO Stage I a. Recurrence was 

reported in this patient 72 months after the initial diagnosis. All three patients underwent 

adjuvant chemotherapy after surgery. 

 

 

Figure 2- The overall survival and tumor recurrence in patients with ovarian germ cell 

tumors. A) OS and B) DFSR 

 

4. Discussion 

Ovarian germ cell tumors steam from primordial germ cells and are responsible for 20% of 

ovarian tumors. They are most commonly diagnosed in females younger than 30 years old 

(9). On average, our patients are diagnosed with these neoplasms around 24 years old. 

Although most cases of ovarian germ cell tumors are diagnosed in the second decade, there 

are several reported cases at older ages as well (10, 11). In our patients, the most commonly 

reported chief complaint was abdominal pain. In line with our findings, it has been indicated 

that abdominal pain and palpable mass are the most commonly documented complaint of 

affected patients (12). Our study has identified that none of the cases have bilateral ovary 

involvement. The current evidence also indicates that the majority of patients with ovarian 

germ cell tumors do not develop neoplasm bilaterally (5, 10). Overall, ovarian germ cell 

tumors can be the differential diagnosis of clinicians in young female patients presented with 

abdominal pain and a palpable mass. 
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Despite the potentially detrimental effect of chemotherapeutic agents on ovaries and future 

fertility, our results have shown that approximately 89% of patients did not need assisted 

reproductive technology for fertilization, and on average, their labor started at 39.29 weeks of 

gestation.11(29.72%) of the 37 patients under investigation were not married and did not 

want to get pregnant, 14(37.83%) of them did not want to get pregnant due to the completion 

of the number of children.12 (32.43%) cases tried to get pregnant that 9(75%) had a 

successful pregnancy without the intervention of assisted reproductive methods. 3(25%) 

cases needed assisted reproductive methods due to delay in fertility . Only 8.1% of all 

patients used fertility with assisted reproductive technologies.. Consistent with our results, 

over 85% of patients with ovarian germ cell cancers have physiological menstruation after 

treatment, and premature ovarian failure is less than 5% (15). In line with this, Satoshi et al. 

have reported that 42 out of 45 patients with ovarian germ cell cancers became pregnant (16). 

Seung-Chul et al. have also shown that adolescent and premenarchal patients with ovarian 

germ cell cancer treated with fertility-preserving surgery and adjuvant chemotherapy can 

have normal menstruation (17). Thus, the current treatment of ovarian germ cell tumors does 

not affect the fertilization of patients. 

In our study, dysgerminoma was the most commonly diagnosed ovarian germ cell tumor 

(40.54% of all cases). In line with this, Smith et al. have reported that 35.6% of identified 

ovarian germ cell cancer is dysgerminoma (18). Lakshmanan et al. have also shown that 

dysgerminoma is the most commonly diagnosed ovarian germ cell tumor accounting for 

37.1% of cases (19). Besides, Pauniaho et al. have indicated that dysgerminoma accounts for 

31% of identified germ cell tumors; however, the most common one was teratoma (20). 

Regarding the post-operation complications and tumor relapse, our study has shown that the 

post-operation complications in our patients were negligible. More than 90% of our patients 

did not develop tumor relapse, Of the 37 patients followed, three cases(8.1%) of disease 

recurrence were reported. and the identified anatomical places for tumor recurrence were the 

lung, para-aorta, and cul-de-sac. 2 out 3 patients with recurrent tumors were treated with 

chemotherapy, and the other one was treated with chemotherapy and surgery. In the study by 

Lakshmanan et al., the recurrence was reported in approximately 20% of ovarian germ cell 

tumor patients, and most of them were treated with adjuvant chemotherapy (19). Pallavi et al. 

have reported tumor recurrence in 18.4% of patients with ovarian germ cell tumors (21). 

Similar results are reported in the study by Park et al. On a median follow-up of 93 months, 

14.2% of ovarian germ cell tumor patients experienced tumor relapse, and most of them were 
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treated with bleomycin, etoposide, and cisplatin chemotherapy and surgery. The pelvic lymph 

node and peritoneum were the most commonly identified anatomical place for tumor 

recurrence (22). In this regard, Lee et al. have shown that the presence of residual tumors 

after salvage surgery is considerably associated with primary treatment failure in patients 

with ovarian germ cell tumors (23). Despite the relatively low recurrence of ovarian germ cell 

tumors, these tumors can relapse after a decade. Late tumor relapse has been reported after 15 

years of diagnosis with ovarian germ cell tumor with metastasis to lung, liver, and 

retroperitoneal lymph nodes (24).  

In terms of biomarkers, the most commonly elevated tumor markers are LDH, AFP, and CA-

125, and inhibin A was the least commonly elevated tumor marker in our patients. Specific 

histological subtypes of ovarian germ cell tumors can not be differentiated based on tumor 

biomarkers; however, patients with embryonal carcinoma show increased levels of AFP, 

LDH, and β-hCG, and dysgerminoma patients can show increased levels of LDH and β-hCG 

(25). Based on the study by Singh et al., AFP is elevated in patients with yolk sac tumors 

(26). Also, these biomarkers can have prognostic values for affected patients (5). Salonen et 

al. have indicated that an increased level of CA-125 is considerably associated with poor 

prognosis of ovarian germ cell tumor patients (27). In line with this, Kim et al. have reported 

that the increased level of preoperative CA-125 is associated with decreased overall survival 

of ovarian germ cell tumor patients (28). In patients with yolk sac tumors, the decrease in 

AFP is also associated with improved overall survival (29). Therefore, increased tumor 

biomarkers might be suggestive of ovarian germ cell tumors, and their elevation can be 

associated with poor prognosis in affected patients. In our study, the mean follow-up period 

was 54 months. The prognosis of ovarian germ cell tumors patients is excellent even though 

the tumor becomes advanced (13). This promising prognosis is due to the development of 

platinum-based chemotherapy and the introduction of bleomycin, etoposide, and cisplatin 

regimen for these patients (5). In line with this, a recent systematic review has indicated that 

surgery with adjuvant chemotherapy is recommended for most patients with newly diagnosed 

ovarian germ cell tumors; however, neoadjuvant therapy might be beneficial for patients with 

advanced tumors in its initial presentation (14). Although none of our patients did not 

experience neoadjuvant chemotherapy, most of them were treated with chemotherapy after 

surgery.  The current study has several strengths; it is the first study that comprehensively 

investigated the clinicopathological of ovarian germ cell tumors in the northwest region of 

Iran. However, it also suffers from several limitations, like the relatively short period of the 
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follow-up of patients. Overall, this study provides valuable data for clinicians, pathologists, 

epidemiologists, and policymakers regarding the clinicopathological and survival outcomes 

of ovarian germ cell tumors in the northeast of Iran. 

5. Conclusion 

This descriptive study retrospectively investigated the clinicopathological and survival 

outcomes of ovarian germ cell tumor patients diagnosed between 2011 to 2022 in Tabriz. 

Based on this study, these tumors most commonly arise in young females and are unilateral. 

The adjuvant chemotherapy and surgery do not affect patients' fertility, and dysgerminoma 

was the most commonly diagnosed ovarian germ cell tumor. The tumor recurrence is rare and 

can be treated with chemotherapy and surgery.  
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