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Introduction 

Breast cancer (BC) is the most common malignancy in women 

worldwide and accounts for approximately 1,000,000 mortalities 

annually (1). In India, ovarian tumors rank as the fifth leading cause of 

cancer-related mortality among women (2). Breast cancer represents 6% 

of all cancers in Indian women, with an annual prevalence of 9 per 

100,000 individuals (3). Most breast tumors occur in women aged 25-

45 years. Established risk factors include positive family history, genetic 

mutations, and hormonal imbalances (4). The majority of breast 

carcinomas originate from the epithelial lining of the ducts or lobules; 

accordingly, carcinomas are classified as ductal or lobular carcinomas. 

Histologic grading reflects the degree of differentiation, indicating the 

resemblance of tumor cells to normal breast tissue (5). 

Ovarian tumorigenesis is thought to result from repeated endocrine 

and mechanical trauma during monthly ovulatory cycles. The 

cumulative effect of ovulatory rupture and repair might contribute to 

genetic mutations leading to malignancy. This mechanism explains the 

protective effects of oral contraceptive use, late menarche, early 

menopause, multiparity, and breastfeeding, all of which reduce the 

number of ovulatory cycles (6). Ultrasonography and cancer antigen 125 

(CA-125) assessments serve as screening tools for early detection; 
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Background: Females have a 6-7% lifetime risk of developing ovarian tumors. Ovarian 

cancer is often termed a “silent killer” due to its frequent diagnosis at advanced stages. The 

present study aimed to examine the histomorphological spectrum and histological grading of 

ovarian germ cell tumors using the modified Bloom-Richardson Grading System. 

Additionally, the current study sought to molecularly classify germ cell tumors of the ovary 

using immunohistochemical markers, including alpha-fetoprotein (AFP), cancer antigen 125 

(CA-125), and human chorionic gonadotropin (HCG). 

Methods: This study was carried out on 50 patients diagnosed with ovarian germ cell tumors 

within August 2019 and July 2023. Formalin-fixed, paraffin-embedded (FFPE) tissue sections 

were stained with hematoxylin and eosin (H and E). Immunohistochemistry (IHC) was 

performed using markers AFP, CA-125, and HCG. 

Results: The majority of patients were within the age range of 31-40 years. The most common 

presenting symptom was an abdominal mass in 28 cases (56%), followed by abdominal pain 

in 10 cases (20%) and postmenopausal bleeding in 8 cases (16%). Histologically, 68% and 

32% of the tumors were benign and malignant, respectively. Benign tumors were 

predominantly cystic, whereas malignant tumors were solid or partly cystic and partly solid. 

Overall, 64%, 8%, and 28% of the tumors were cystic, solid, and semisolid or mixed, 

respectively. The diagnosis of germ cell tumors as benign or malignant was based on the 

predominant cell type, growth pattern, degree of fibrous stroma, cellular atypia, and 

invasiveness. 

Conclusion: The higher prevalence of malignancy was observed in patients over 50 years, 

postmenopausal women, tumors with solid or complex morphology, and bilateral tumors. 

Among ovarian neoplasms, germ cell tumors are relatively uncommon. Benign tumors were 

primarily mature cystic teratomas; however, malignant tumors included dysgerminomas. 

Choriocarcinomas showed strong HCG positivity, and endodermal sinus tumors and 

embryonal carcinomas demonstrated strong AFP expression. 

 

 

Highlights 

What is current knowledge? 

The germ cell tumors of the ovary are rapidly growing 

neoplasms derived from pluripotent primordial germ cells, 

comprising 15-20% of all ovarian neoplasms, 95% and 5% of 

which are mature cystic teratomas and malignant ovarian germ 

cell tumors, respectively. The diagnosis of tumors, such as 

teratoma, can be made on a morphological basis; however, the 

diagnosis of other germ cell tumors would need additional help 

from immunohistochemical (IHC) markers. Nevertheless, 

IHC markers frequently fail to yield the expected results. 

What is new here? 

Germ cell tumors, apart from teratoma, were rare. The usual 

IHC markers employed in their diagnosis were observed to be 

nonspecific and yielded aberrant results. The aforementioned 

findings might call for the use of newer specific markers for 

the diagnosis of ovarian germ cell tumors. Their correct 

diagnosis often has major therapeutic and prognostic 

implications. 
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however, Fine Needle Aspiration Cytology (FNAC) provides primary 

diagnosis and prognostic information with 90-95% accuracy in 

differentiating benign from malignant lesions (7). According to the 

World Health Organization (WHO) guidelines, ovarian tumors are 

histologically classified as benign, borderline, or malignant, with this 

classification carrying significant therapeutic and prognostic 

implications. Variations in histopathological patterns are commonly 

observed in both primary and secondary ovarian tumors (8). 

In BC, ongoing studies are utilizing panels of antibodies, such as 

estrogen receptor (ER), progesterone receptor (PR), human EGF 

receptor-2 (HER2)/neu, cytokeratin 5/6, epidermal growth factor 

receptor (EGFR), and Ki-67, to classify tumors into molecular 

subgroups (9). Similarly, in ovarian germ cell tumors, alpha-fetoprotein 

(AFP) is associated with yolk sac elements; however, human chorionic 

gonadotropin (HCG) serves as a marker of trophoblastic differentiation. 

The present study aimed to investigate the histomorphological 

spectrum and histological grading of ovarian germ cell tumors using the 

modified Bloom-Richardson Grading System. Furthermore, this study 

sought to molecularly classify these tumors using AFP, CA-125, and 

HCG to better understand their diagnostic and prognostic features. 
 

Methods 

Type of study: Cross-sectional 

Study design: Retrospective and prospective  

Study duration: A 4-year study conducted in the Department of 

Pathology at SVS Medical College, Mahabubnagar, Telangana, India, 

within January 2019 to August 2023  

Sample size: 50 cases (Age range: 11-70 years) 

Sample size calculation: Prevalence of (p) = 3.9% 

Sample size estimation 

𝑛 =
z2𝑝𝑞

d2
 

• Z = 1.96 ≈ 2 (Considering confidence as 95%) 

• p = prevalence (Considered 15% as the exact prevalence is not 

known) 

• q = 100 - p, that is 85% 

• d = Absolute error, which was 10% 

• n = 2 × 2 × 0.15 × 0.85/0.1 × 0.1 

• n = 51 

Therefore, the study was conducted on 50 patients. 

Inclusion criteria 

All cases of germ cell ovarian tumors 

Exclusion criteria 

Inflammatory conditions, other ovarian tumors, and metastasis 

A thorough medical history was taken, including information on 

menstruation, age, gender, and family history. 

Procedure 

Immunohistochemistry (IHC) was performed using markers, including 

AFP, CA-125, and HCG. Tissue samples were first processed and 

embedded in paraffin wax blocks. Three sections, each 3-4 μm thick, 

were prepared for hematoxylin and eosin (H and E) staining. For 

immunohistochemical analysis, the sections were mounted on poly-L-

lysine-coated slides. Monoclonal antibodies targeting AFP, CA-125, and 

HCG (Dako Ready-to-Use primary antibodies) were applied to 

formalin-fixed, paraffin-embedded (FFPE) tissue sections according to 

the manufacturer’s protocol. 

The data were collected and compiled, including patient age, clinical 

presentation, and detailed histopathological findings of the tissue 

sections, to support the accurate diagnosis and further analysis of the 

germ cell tumors. 
 

Results 

In this study, the majority of patients with ovarian tumors were over 31 

years, with a mean age of 39.5 ± 6.9 years. The most common presenting 

symptom was an abdominal mass in 28 patients (56%), followed by 

abdominal pain in 10 patients (20%). Key characteristics, including age 

distribution, presenting symptoms, tumor consistency, and malignancy 

status, are summarized in Table 1. 

 

Figure 1 illustrates the imaging findings and H&E staining of 

ovarian teratomas. Figure 2 depicts the histopathological features of 

embryonal carcinoma, dysgerminoma, and choriocarcinoma, along with 

their H and E staining interpretations. 

The histopathological spectrum of germ cell ovarian tumors, 

classified according to WHO guidelines, is detailed in Table 2. Figure 3 

illustrates immunohistochemical staining results, including HCG 

positivity in choriocarcinoma, AFP expression in embryonal carcinoma, 

and AFP expression in endodermal sinus tumor cells. 

HCG-/CA125-/AFP+ expression was also observed in embryonal 

carcinoma, whereas HCG+/CA125-/AFP- expression was noted in 

choriocarcinoma (Table 3). 

 

 

Table 1. Age distribution, symptoms, consistency of the tumors, and 

malignancy of patients with ovarian cancer 

Age distribution (n) (%) 

< 30 years 9 18 

31-40 years 30 60 

41-50 years 4 8 

51-60 years 6 12 

61-70 years 1 2 

Symptoms 

Abdominal mass 28 56 

Abdominal pain 10 20 

Irregular menstruation 8 16 

Gastrointestinal (GI) disturbance 4 8 

Laterality 

Unilateral 48 96 

Bilateral 2 4 

Consistency of tumors 

Cystic 32 64 

Cystic/Solid 04 08 

Solid 14 28 

Malignancy 

Benign 34 68 

Malignant 16 32 

 
 

    

Figure 1. Hematoxylin and eosin (H and E) staining; a) Gross image of 

teratoma of ovary; b) Teratoma of ovary (Mature)- H and E staining (400×); 
c) Gross image of struma ovarii; d) Struma ovarii- H and E staining (400×); 

e) Endodermal sinus tumor (Gross image); f) Endodermal sinus tumor- H and 

E staining (400×) 
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Discussion 

Ovarian tumors occur most commonly in women of reproductive age, 

with approximately two-thirds of cases diagnosed in the aforementioned 

group (10). These tumors often remain clinically silent due to their deep 

anatomical location, with abdominal mass and pain being the most 

frequent presenting symptoms. In the present study, the patients were 

within the age range of 11-70 years, with a mean age of 33 years. The 

youngest patient was an 11-year-old female with a unilateral mature 

teratoma (9.5 × 5.5 × 4 cm) presenting with abdominal pain, the most 

common germ cell tumor in adolescents. The oldest patient was a 70-

year-old female with unilateral mucinous cystadenocarcinoma (19 × 14 

× 12 cm) presenting with ascites. The majority of cases (77.78%) were 

within the age range of 21–50 years, consistent with the findings of 

previous studies (11,12). 

Premenopausal women showed a higher prevalence of ovarian 

tumors, whereas postmenopausal women exhibited a relatively higher 

prevalence of malignant tumors, consistent with the findings reported 

by Jha et al. and Kayastha et al. (11,12). The tumors were sometimes 

incidentally detected on ultrasound; however, symptomatic patients 

were categorized based on the predominant presenting complaint. In the 

present study, the most frequent symptom was an abdominal mass 

(56%), followed by abdominal pain (20%) and menstrual irregularities, 

including postmenopausal bleeding (16%). The aforementioned results 

align with the findings of prior studies by Rashid et al. and Jamal et al., 

which reported abdominal pain and mass as the most common 

presenting complaints (13,14). 

Most tumors in the present cohort were unilateral (96%), with only 

4% presenting bilaterally; among bilateral tumors, malignancy was 

more frequent. The obtained result is similar to the findings reported by 

Jha et al. (11) and Tushar et al. (15), although the prevalence of 

bilaterality varied among studies. Tumor sizes ranged from 3 to 30 cm, 

with 88% measuring less than 20 cm. The largest tumor was a 30 × 25 

× 15 cm unilateral benign papillary serous cystadenofibroma, 

comparable to Pilli et al.’s observations. 

Regarding architecture, 64%, 28%, and 8% of the tumors were 

purely cystic, solid, and mixed, respectively. These proportions are 

consistent with the findings of Kar et al.; however, differences might be 

explained by a higher number of malignant tumors in the 

aforementioned study. Solid or complex tumors were associated with 

higher malignancy risk, as shown by Timmerman et al. (16). Overall, 

68% and 32% of the tumors were benign and malignant, respectively, 

with benign tumors being predominantly cystic and malignant tumors 

solid or mixed, in line with the findings of Gupta et al. (17), Madan et 

al. (18), and Choudhary et al. (19). 

Germ cell tumors were classified as benign or malignant based on 

predominant cell type, growth pattern, stromal content, and cellular 

atypia with invasiveness. Immunohistochemistry revealed HCG-

/CA125-/AFP- expression in dysgerminomas and immature teratomas; 

nevertheless, endodermal sinus tumors showed HCG-/CA125-/AFP+ 

expression. The frequencies of benign (68%) and malignant (32%) germ 

cell tumors were comparable to those of previous studies by Mandal et 

al. (Benign: 63.1%, malignant: 29.6%) and Chavan et al. (Benign: 

70.1%, malignant: 29.9%) (20,21). 

In the current study, age was a significant factor; accordingly, the 

tumors in patients under 40 years were mostly benign, whereas the 

tumors in patients over 40 showed a higher prevalence of malignancy. 

Malignant tumors in younger adults were primarily germ cell or mixed 

germ cell tumors. 

 

Figure 2. Hematoxylin and eosin (H and E) staining; a) Gross image of 

embryonal carcinoma; b) Embryonal carcinoma- H and E staining 

(Magnification: 400×); c) Gross image of dysgerminoma; d) Dysgerminoma- 
H and E staining (Magnification: 400×); e) Gross image of choriocarcinoma; 

f) Choriocarcinoma- H and E staining (Magnification: 400×) 
 

 

Table 2. Histopathological spectrum of germ cell ovarian tumors as per World 

Health Organization (WHO) classification 

WHO classification (n) (%) 

Teratoma 

Benign cystic teratoma 30 60 

Malignant teratoma 02 04 

Struma ovarii 04 08 

Dysgerminoma 04 08 

Endodermal sinus (Yolk sac tumor) 05 10 

Embryonal cell carcinoma 03 06 

Choriocarcinoma 02 04 

Abbreviations: WHO: World Health Organization 

 
 

 

Figure 3. Immunohistochemistry; a and b) Human chorionic gonadotropin 

(HCG) positive in choriocarcinoma (Magnification: 400×); c) Alpha-
fetoprotein (AFP) positive in embryonal carcinoma (Magnification: 100×); d) 

AFP positive in endodermal sinus tumor (Magnification: 100×); e) AFP 

negative (Magnification: 400×); f) Cancer antigen 125 (CA-125) negative 
(Magnification: 400×) 

Table 3. Immunohistochemical findings of the study 

Tumor type 

B- human 

chorionic 

gonadotropin 

(HCG) 

Cancer 

antigen 

125  

(CA-125) 

Alpha-

fetoprotein 

(AFP) 

Dysgerminoma - ve -ve -ve 

Endodermal sinus tumor -ve -ve +ve 

Immature teratoma -ve -ve -ve 

Embryonal carcinoma -ve -ve + ve 

Choriocarcinoma +ve -ve -ve 
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Study limitations 

The current study was limited by a small sample size, which restricted 

broader analysis. 

 

Conclusion 

The increased prevalence of malignancy was observed in patients over 

50 years of age, in the postmenopausal group, in tumors with solid or 

complex morphology, and in bilateral tumors. The aforementioned 

parameters might serve as useful predictors of malignancy in ovarian 

tumors. Among ovarian neoplasms, germ cell tumors are relatively 

uncommon. Benign tumors are primarily mature cystic teratomas; 

however, malignant germ cell tumors include dysgerminomas. 

Choriocarcinomas demonstrate strong HCG positivity, whereas 

endodermal sinus tumors and embryonal carcinomas show strong AFP 

expression. 
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