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Abstract 
Background: Ovarian epithelial tumors show a wide morphological spectrum ranging 
from benign cystadenomas to borderline tumors and invasive carcinomas. Serum tumor 
markers are often requested before surgery, but their interpretation is influenced by 
histological type, tumor behavior, menopausal status and tumor burden. Correlating 
tumor marker levels with histopathological diagnosis can improve clinical interpretation 
and support better preoperative risk assessment. The current study is designed to 
evaluate the distribution of histopathological patterns in ovarian epithelial tumors and to 
study the association of serum CA-125, HE4, CA19-9 and CEA with benign, borderline and 
malignant epithelial ovarian tumors. Materials and Methods: A total of 120 surgically 
resected ovarian epithelial tumors were included. Clinical details, menopausal status, 
laterality, tumor size, serum tumor marker levels and histopathological diagnosis were 
recorded. Tumors were classified as benign, borderline or malignant according to 
standard histopathological criteria. CA-125, HE4, CA19-9 and CEA levels were compared 
across diagnostic categories and histological subtypes. Categorical variables were 
analysed using the chi-square test, while continuous variables were compared using one-
way ANOVA or Kruskal-Wallis test, depending on data distribution. A p-value <0.05 was 
considered statistically significant. Results: Among 120 epithelial ovarian tumors, 74 
cases (61.7%) were benign, 12 cases (10.0%) were borderline and 34 cases (28.3%) were 
malignant. Serous tumors were the most frequent histological group, accounting for 66 
cases (55.0%), followed by mucinous tumors in 35 cases (29.2%). High-grade serous 
carcinoma was the commonest malignant tumor, observed in 18 of 34 malignant cases 
(52.9%). Marker positivity increased significantly from benign to malignant tumors. CA-
125 was elevated in 19 benign tumors (25.7%), 8 borderline tumors (66.7%) and 30 
malignant tumors (88.2%) (χ²=39.42, p<0.001). HE4 positivity was seen in 7 benign 
tumors (9.5%), 5 borderline tumors (41.7%) and 26 malignant tumors (76.5%) 
(χ²=49.68, p<0.001). CA19-9 and CEA were more frequently elevated in mucinous tumors 
than non-mucinous tumors. Combined CA-125 and HE4 positivity showed stronger 
association with malignant disease than either marker alone. Conclusion: Ovarian 
epithelial tumors in the present study were predominantly benign, with serous tumors 
forming the largest histological group. CA-125 and HE4 showed significant elevation in 
malignant tumors, especially serous carcinomas, while CA19-9 and CEA were more often 
raised in mucinous tumors. Tumor markers should be interpreted along with 
histopathological type, tumor size, menopausal status and clinical findings rather than as 
isolated diagnostic tests. 
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INTRODUCTION 
Ovarian epithelial tumors constitute the largest group of ovarian neoplasms encountered in routine surgical pathology. 

Their clinical importance lies in their broad biological range. Many lesions are benign and are cured by surgery, while 

borderline tumors and invasive carcinomas require careful staging, prognostic assessment and long-term follow-up. The 

ovary may show overlapping clinical and radiological appearances across benign, borderline and malignant tumors; 

therefore, histopathological examination remains the most reliable method for final diagnosis. 
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Epithelial ovarian tumors include serous, mucinous, endometrioid, clear cell, Brenner and seromucinous tumors. Among 

malignant tumors, high-grade serous carcinoma is clinically important because it often presents at an advanced stage and 

accounts for a large proportion of ovarian cancer-related mortality. Low-grade serous carcinoma, mucinous carcinoma, 

endometrioid carcinoma and clear cell carcinoma differ in morphology, molecular background and clinical behavior. 

Hence, classifying ovarian epithelial tumors by histological subtype is not only a diagnostic exercise but also has 

therapeutic and prognostic value. 

 
Serum tumor markers are widely used in the evaluation of adnexal masses. CA-125 is the most commonly used marker in 

epithelial ovarian cancer, particularly in serous carcinoma. However, CA-125 may also be elevated in benign gynecological 

and non-gynecological conditions, including endometriosis, pelvic inflammatory disease, pregnancy, liver disease and 

peritoneal inflammation. HE4 has emerged as a useful marker with better specificity in several studies and is often 

interpreted along with CA-125. CA19-9 and CEA are less specific for ovarian tumors, but they are frequently useful in the 

assessment of mucinous ovarian tumors and in differentiating primary ovarian mucinous tumors from possible metastatic 

gastrointestinal lesions. 

 

In clinical practice, tumor markers are often used before surgery to support risk stratification. However, marker elevation 

alone cannot replace tissue diagnosis. A benign mucinous cystadenoma may show raised CA19-9, while early malignant 

tumors may have only modest marker elevation. Similarly, CA-125 may be elevated in benign serous or inflammatory 

conditions. This creates a need for studies that correlate preoperative tumor markers with histopathological diagnosis and 

tumor subtype in local patient populations. 

 

The present study was undertaken at Kakatiya Medical College, Hanumakonda, to evaluate the histopathological spectrum 

of ovarian epithelial tumors and to study the relationship between tumor marker levels and pathological diagnosis. The 

study aimed to assess how CA-125, HE4, CA19-9 and CEA vary across benign, borderline and malignant ovarian epithelial 
tumors and whether these markers show subtype-specific patterns. 

 

MATERIALS AND METHODS 

Study Design 
This was a hospital-based observational analytical study carried out in the Department of Pathology, Kakatiya Medical 

College, Hanumakonda. The study evaluated surgically resected ovarian epithelial tumors and correlated histopathological 

diagnosis with preoperative serum tumor marker levels. The study was designed to observe naturally occurring 

clinicopathological patterns without assigning any intervention to the patients. 

 

Study Duration 
The study was conducted over a period of one year, from July 2025 to June 2026. All eligible ovarian epithelial tumors 

received during this period were included after applying the selection criteria. 

 

Study Population 
The study population included patients who underwent surgery for ovarian masses and whose specimens were submitted 

for histopathological examination. Only tumors confirmed histologically as epithelial ovarian tumors were included. The 

study included benign, borderline and malignant epithelial tumors. Clinical information, imaging findings and tumor 

marker values were collected from hospital records and laboratory reports. 

 

Sample Size 
A total of 120 ovarian epithelial tumors were included in the study. This sample consisted of consecutive eligible cases 

received during the study period. 

 

Inclusion Criteria 
Patients of all age groups who underwent oophorectomy, salpingo-oophorectomy, cystectomy, hysterectomy with bilateral 

salpingo-oophorectomy or staging laparotomy for ovarian mass were included when histopathology confirmed an epithelial 

ovarian tumor. Cases with available preoperative serum tumor marker values were included for marker analysis. 

 

Exclusion Criteria 
Non-epithelial ovarian tumors, including germ cell tumors, sex cord-stromal tumors and metastatic non-epithelial lesions, 

were excluded. Ovarian lesions without adequate tissue for diagnosis were also excluded. Cases with incomplete clinical 

records or unavailable preoperative tumor marker results were not included in the marker correlation analysis. Patients who 

had received neoadjuvant chemotherapy before surgery were excluded to avoid treatment-related alteration in tumor 

morphology and marker levels. 
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Clinical Data Collection 
Clinical data included age, presenting complaints, menopausal status, laterality, radiological impression and operative 

findings. Patients were grouped as premenopausal or postmenopausal based on menstrual history. Tumor size was recorded 

from gross examination and cross-checked with imaging findings wherever available. 

 

Tumor Marker Assessment 
Preoperative serum CA-125, HE4, CA19-9 and CEA levels were recorded from laboratory reports. Marker positivity was 

defined using the following reference cut-offs: CA-125 >35 U/mL, CA19-9 >37 U/mL and CEA >5 ng/mL. HE4 was 

interpreted according to menopausal status, with values >70 pmol/L in premenopausal women and >140 pmol/L in 

postmenopausal women considered elevated. Marker values were analysed both as continuous variables and as positive or 

negative categories. 

 

Histopathological Examination 
All surgical specimens were fixed in 10% neutral buffered formalin. Gross examination included tumor size, laterality, 

external surface, capsular breach, cystic or solid areas, papillary projections, necrosis, hemorrhage and surface deposits. 

Representative sections were taken from solid areas, papillary areas, cyst wall, septae, necrotic zones and areas suspicious 

for invasion. Hematoxylin and eosin-stained sections were examined under light microscopy. Tumors were classified as 

benign, borderline or malignant and further categorized into serous, mucinous, endometrioid, clear cell, Brenner and 

seromucinous types. 

 

Statistical Analysis 
Data were entered into Microsoft Excel and analysed using standard statistical software. Continuous variables were 

expressed as mean ± standard deviation or median with interquartile range, depending on distribution. Categorical variables 
were expressed as number and percentage. The chi-square test was used to assess associations between categorical 

variables. One-way ANOVA was used for normally distributed continuous data, while the Kruskal-Wallis test was applied 

for skewed marker values. A p-value <0.05 was considered statistically significant. 

 

Ethical Considerations 
The study was conducted after approval from the Institutional Ethics Committee of Kakatiya Medical College, 

Hanumakonda. Patient confidentiality was maintained throughout the study. Data were used only for academic and research 

purposes. As the study was observational and based on routinely collected clinical, laboratory and histopathological 

information, no additional intervention was performed for research purposes. 

 

RESULTS 
A total of 120 epithelial ovarian tumors were evaluated during the study period. The age of patients ranged from 18 to 76 

years, with a mean age of 44.8 ± 13.6 years. Most benign tumors occurred in younger and middle-aged women, while 

malignant tumors were more common in the postmenopausal age group. The mean age was 39.2 ± 11.4 years in benign 

tumors, 45.7 ± 10.8 years in borderline tumors and 56.3 ± 9.7 years in malignant tumors. The difference in age distribution 

across the three diagnostic groups was statistically significant (F=31.86, p<0.001) (Table 1). 

 

Postmenopausal status was more frequent among patients with malignant tumors. Among 34 malignant tumors, 25 cases 
(73.5%) occurred in postmenopausal women, whereas only 21 of 74 benign tumors (28.4%) were seen in postmenopausal 

women. This association between menopausal status and tumor category was statistically significant (χ²=22.84, p<0.001) 

(Table 1; Figure 1). 

 

Table 1: Baseline clinicopathological characteristics of epithelial ovarian tumors 

Variable Benign n=74 Borderline n=12 Malignant n=34 Test statistic p-value 

Age, years, mean ± SD 39.2 ± 11.4 45.7 ± 10.8 56.3 ± 9.7 F=31.86 <0.001 

Premenopausal, n (%) 53 (71.6) 7 (58.3) 9 (26.5) χ²=22.84 <0.001 

Postmenopausal, n (%) 21 (28.4) 5 (41.7) 25 (73.5)   

Mean tumor size, cm ± SD 8.4 ± 3.1 11.6 ± 3.8 12.8 ± 4.5 F=18.42 <0.001 

Bilateral tumors, n (%) 8 (10.8) 2 (16.7) 11 (32.4) χ²=7.78 0.020 

Solid-cystic gross pattern, n (%) 14 (18.9) 5 (41.7) 26 (76.5) χ²=35.91 <0.001 

Papillary excrescences, n (%) 10 (13.5) 6 (50.0) 23 (67.6) χ²=35.28 <0.001 

Data are expressed as mean ± SD or n (%). One-way ANOVA was used for continuous variables. Chi-square test was used 

for categorical variables. A p-value <0.05 was considered statistically significant. 
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Figure 1: Distribution of benign, borderline and malignant epithelial ovarian tumors 

 

 

Out of 120 tumors, 74 cases (61.7%) were benign, 12 cases (10.0%) were borderline and 34 cases (28.3%) were malignant. 
Serous tumors were the commonest histological group, accounting for 66 cases (55.0%), followed by mucinous tumors in 

35 cases (29.2%). Benign serous cystadenoma was the most frequent individual diagnosis, seen in 38 cases (31.7%), 

followed by mucinous cystadenoma in 25 cases (20.8%). Among malignant tumors, high-grade serous carcinoma was the 

leading subtype, accounting for 18 cases (15.0% of all tumors and 52.9% of malignant tumors) (Table 2; Figure 2). 

 

Table 2: Histopathological spectrum of epithelial ovarian tumors 

Histopathological diagnosis Number of cases Percentage 

Serous cystadenoma 38 31.7 

Mucinous cystadenoma 25 20.8 

Benign Brenner tumor 5 4.2 

Seromucinous cystadenoma 6 5.0 

Serous borderline tumor 7 5.8 

Mucinous borderline tumor 5 4.2 

High-grade serous carcinoma 18 15.0 

Low-grade serous carcinoma 3 2.5 

Mucinous carcinoma 5 4.2 

Endometrioid carcinoma 4 3.3 

Clear cell carcinoma 3 2.5 

Malignant Brenner tumor 1 0.8 

Total 120 100.0 

 

 
Figure 2: Histopathological spectrum of epithelial ovarian tumors 
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When tumors were grouped according to biological behavior, serous tumors formed the largest proportion of malignant 

cases. Of the 34 malignant tumors, 21 cases (61.8%) belonged to the serous group, including 18 high-grade serous 

carcinomas and 3 low-grade serous carcinomas. Mucinous tumors accounted for 5 malignant cases (14.7%). Endometrioid 

and clear cell carcinomas accounted for 4 cases (11.8%) and 3 cases (8.8%), respectively. The distribution of histological 

type differed significantly across benign, borderline and malignant categories (χ²=18.96, p=0.015) (Table 3).  

 

Table 3: Distribution of major histological groups according to tumor behavior 

Histological group Benign n=74 Borderline n=12 Malignant n=34 χ² value p-value 

Serous 38 (51.4) 7 (58.3) 21 (61.8)  

 

18.96 

 

 

0.015 
Mucinous 25 (33.8) 5 (41.7) 5 (14.7) 

Brenner 5 (6.8) 0 (0.0) 1 (2.9) 

Seromucinous 6 (8.1) 0 (0.0) 0 (0.0) 

Endometrioid 0 (0.0) 0 (0.0) 4 (11.8) 

Clear cell 0 (0.0) 0 (0.0) 3 (8.8) 

Data are expressed as n (%). Chi-square test was used. A p-value <0.05 was considered statistically significant 

 

Serum tumor marker values showed a progressive rise from benign to borderline and malignant tumors. Median CA-125 

level was 32 U/mL in benign tumors, 62 U/mL in borderline tumors and 248 U/mL in malignant tumors. Median HE4 level 

was 52 pmol/L in benign tumors, 73 pmol/L in borderline tumors and 168 pmol/L in malignant tumors. CA19-9 and CEA 

also showed higher median values in malignant tumors, although their rise was more prominent in mucinous tumors. The 

difference in marker levels across the three groups was statistically significant for CA-125, HE4, CA19-9 and CEA 

(p<0.001 for all markers) (Table 4; Figure 3). 

 

 

 
Figure 3: Tumor marker levels 

 

Table 4: Serum tumor marker levels according to tumor category 

Tumor 

marker 

Benign n=74 

Median (IQR) 

Borderline n=12 

Median (IQR) 

Malignant n=34 

Median (IQR) 

Kruskal-

Wallis H 

p-value 

CA-125, 

U/mL 

32 (18–49) 62 (41–116) 248 (112–612) 58.74 <0.001 

HE4, pmol/L 52 (38–68) 73 (56–104) 168 (96–286) 51.38 <0.001 

CA19-9, 

U/mL 

18 (9–35) 39 (21–72) 62 (31–148) 29.66 <0.001 

CEA, ng/mL 2.1 (1.2–3.4) 3.4 (2.0–5.1) 5.8 (3.1–10.6) 26.84 <0.001 

Marker values are expressed as median with interquartile range because values were not normally distributed. Kruskal-

Wallis test was used. A p-value <0.05 was considered statistically significant. 
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Figure 4: Tumor marker positivity across benign, borderline and malignant tumors 
Marker positivity also increased significantly with tumor severity. CA-125 was elevated in 19 benign tumors (25.7%), 8 

borderline tumors (66.7%) and 30 malignant tumors (88.2%). HE4 positivity was observed in 7 benign tumors (9.5%), 5 

borderline tumors (41.7%) and 26 malignant tumors (76.5%). CA19-9 was positive in 17 benign tumors (23.0%), 6 

borderline tumors (50.0%) and 18 malignant tumors (52.9%). CEA positivity was found in 6 benign tumors (8.1%), 3 

borderline tumors (25.0%) and 14 malignant tumors (41.2%). All four markers showed statistically significant association 

with tumor category (Table 5; Figure 4). 

 

Table 5: Tumor marker positivity in benign, borderline and malignant epithelial ovarian tumors 

Marker positivity Benign n=74 Borderline n=12 Malignant n=34 χ² value p-value 

CA-125 positive, n (%) 19 (25.7) 8 (66.7) 30 (88.2) 39.42 <0.001 

HE4 positive, n (%) 7 (9.5) 5 (41.7) 26 (76.5) 49.68 <0.001 

CA19-9 positive, n (%) 17 (23.0) 6 (50.0) 18 (52.9) 10.91 0.004 

CEA positive, n (%) 6 (8.1) 3 (25.0) 14 (41.2) 17.24 <0.001 

Positivity was defined as CA-125 >35 U/mL, CA19-9 >37 U/mL, CEA >5 ng/mL and HE4 above menopausal status-
specific cut-off. Chi-square test was used. A p-value <0.05 was considered statistically significant 

 

Subtype-wise analysis showed that CA-125 and HE4 were more frequently elevated in serous carcinomas, particularly 

high-grade serous carcinoma. Among 18 cases of high-grade serous carcinoma, CA-125 was elevated in 17 cases (94.4%) 

and HE4 in 15 cases (83.3%). In mucinous tumors, CA19-9 and CEA showed more frequent elevation. CA19-9 was raised 

in 18 of 35 mucinous tumors (51.4%) compared with 23 of 85 non-mucinous tumors (27.1%). This association was 

statistically significant (χ²=6.67, p=0.010). CEA was elevated in 12 of 35 mucinous tumors (34.3%) compared with 11 of 

85 non-mucinous tumors (12.9%) (χ²=7.46, p=0.006) (Table 6). 

 

Table 6: Marker positivity according to major histological subtype 

Histological subtype No. of cases CA-125 

positive n (%) 

HE4 positive 

n (%) 

CA19-9 positive 

n (%) 

CEA positive 

n (%) 

Serous tumors 66 39 (59.1) 28 (42.4) 16 (24.2) 8 (12.1) 

Mucinous tumors 35 12 (34.3) 5 (14.3) 18 (51.4) 12 (34.3) 

Brenner tumors 6 1 (16.7) 1 (16.7) 2 (33.3) 1 (16.7) 

Seromucinous tumors 6 1 (16.7) 0 (0.0) 1 (16.7) 0 (0.0) 

Endometrioid carcinoma 4 3 (75.0) 2 (50.0) 2 (50.0) 1 (25.0) 

Clear cell carcinoma 3 1 (33.3) 2 (66.7) 2 (66.7) 1 (33.3) 

Data are expressed as n (%). Marker positivity was calculated within each histological subtype 
Combined marker analysis demonstrated that dual positivity for CA-125 and HE4 was strongly associated with malignancy. 

Among malignant tumors, 25 of 34 cases (73.5%) showed combined CA-125 and HE4 positivity, compared with 5 of 74 

benign tumors (6.8%) and 4 of 12 borderline tumors (33.3%). This association was statistically significant (χ²=54.73, 
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p<0.001). CA-125 positivity alone was sensitive but less specific, whereas combined CA-125 and HE4 positivity better 

separated malignant tumors from benign tumors (Table 7; Figure 5). 

 

Table 7: Combined CA-125 and HE4 expression pattern according to tumor category 

CA-125/HE4 pattern Benign n=74 Borderline n=12 Malignant n=34 χ² value p-value 

Both negative 53 (71.6) 3 (25.0) 3 (8.8) 54.73 <0.001 

CA-125 positive only 14 (18.9) 4 (33.3) 5 (14.7)   

HE4 positive only 2 (2.7) 1 (8.3) 1 (2.9)   

Both positive 5 (6.8) 4 (33.3) 25 (73.5)   

Data are expressed as n (%). Chi-square test was used. A p-value <0.05 was considered statistically significant 

 

 
Figure 5: Combined CA-125 and HE4 pattern in epithelial ovarian tumors 

 

 

The relationship between gross morphology and malignancy was also evident. Solid-cystic tumors, papillary excrescences, 

bilaterality, necrosis and surface involvement were more common among malignant tumors. Solid-cystic morphology was 

observed in 26 malignant tumors (76.5%) compared with 14 benign tumors (18.9%). Papillary excrescences were identified 

in 23 malignant tumors (67.6%) and 10 benign tumors (13.5%). These differences were statistically significant (Table 1). 

These findings supported the importance of careful gross examination and adequate sampling in ovarian epithelial tumors. 
 

DISCUSSION 
The present study evaluated 120 epithelial ovarian tumors and correlated histopathological diagnosis with serum tumor 

marker levels. Benign tumors formed the largest group, accounting for 61.7% of cases, while borderline and malignant 

tumors accounted for 10.0% and 28.3%, respectively. This pattern is expected in a hospital-based surgical pathology 

setting, where many ovarian masses are removed because of symptoms, size or radiological suspicion, but not all represent 

malignant disease. 

 

Serous tumors were the most common histological group in the present study. Serous cystadenoma was the leading benign 

tumor, while high-grade serous carcinoma was the most frequent malignant tumor. This observation is consistent with the 

known predominance of serous morphology among epithelial ovarian tumors. The biological importance of high-grade 

serous carcinoma lies in its aggressive behavior, frequent advanced-stage presentation and strong association with raised 

CA-125 levels. 

 

Age showed a significant association with tumor behavior. Benign tumors were more common in younger and middle-

aged women, while malignant tumors were more frequent in postmenopausal women. The mean age of patients with 

malignant tumors was significantly higher than that of patients with benign tumors. This finding reinforces the clinical 
need for careful evaluation of adnexal masses in postmenopausal women, especially when supported by suspicious imaging 

findings and elevated tumor markers. 
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Gross features such as bilaterality, solid-cystic morphology and papillary excrescences were significantly associated with 

malignant tumors. Although gross appearance alone cannot establish the final diagnosis, it guides tissue sampling and alerts 

the pathologist to areas that may show invasion. Papillary projections, solid areas, necrosis and capsular surface deposits 

require generous sampling because these areas are more likely to reveal borderline change or invasive carcinoma. 

 

CA-125 showed a clear stepwise increase from benign to borderline and malignant tumors. It was elevated in 88.2% of 
malignant tumors, compared with 25.7% of benign tumors. The high positivity rate in malignant tumors supports the 

clinical utility of CA-125 in epithelial ovarian cancer, especially serous carcinoma. However, the marker was also elevated 

in nearly one-fourth of benign tumors, emphasizing its limited specificity. Benign serous tumors, endometriosis-associated 

lesions, inflammatory conditions and large cystic tumors may show CA-125 elevation because of peritoneal irritation or 

epithelial expression. 

 

HE4 was less frequently positive in benign tumors and more frequently positive in malignant tumors. In the present study, 

HE4 positivity was observed in 76.5% of malignant tumors and only 9.5% of benign tumors. This pattern suggests that 

HE4 may be more useful than CA-125 in reducing false-positive interpretation, particularly when benign disease is part of 

the differential diagnosis. Combined CA-125 and HE4 positivity showed a strong association with malignancy, with dual 

positivity present in 73.5% of malignant tumors and only 6.8% of benign tumors. 

 

CA19-9 and CEA showed a different pattern. Their positivity was more closely related to mucinous histology than to 

malignancy alone. CA19-9 was elevated in 51.4% of mucinous tumors, while CEA was elevated in 34.3% of mucinous 

tumors. This observation is clinically relevant because mucinous ovarian tumors may overlap with metastatic 

gastrointestinal tumors. In such cases, CA19-9 and CEA should be interpreted along with imaging, intraoperative findings, 

laterality, tumor size, histology and immunohistochemistry when required.\ 
 

The study highlights that no single tumor marker can reliably distinguish all benign, borderline and malignant ovarian 

epithelial tumors. CA-125 is sensitive but not completely specific. HE4 improves malignant discrimination in many cases. 

CA19-9 and CEA are useful adjuncts in mucinous tumors but are not ovarian-specific. Therefore, marker interpretation 

should always be integrated with clinical features, menopausal status, imaging findings and histopathological diagnosis. 

 

The strength of the present study is that it evaluated multiple commonly used tumor markers and correlated them with 

histological tumor type and biological behavior. The inclusion of benign, borderline and malignant tumors allowed 

comparison across the full epithelial tumor spectrum. The study also emphasized subtype-specific marker behavior, which 

is useful for routine diagnostic practice. 

 

The study had some limitations. It was a single-centre study with a moderate sample size. Follow-up data, stage-wise 

survival analysis and response to therapy were not included. Molecular testing and immunohistochemistry were not 

performed in all cases because the study focused mainly on routine histopathology and serum tumor markers. Future studies 

with larger sample size, stage-wise analysis, immunohistochemical markers and follow-up outcomes may provide stronger 

evidence regarding the prognostic role of tumor markers in ovarian epithelial tumors. 

 

CONCLUSION 
The present study showed that ovarian epithelial tumors were predominantly benign, with serous tumors representing the 

most common histological group. High-grade serous carcinoma was the commonest malignant epithelial ovarian tumor. 

CA-125 and HE4 showed significant association with malignant tumors, while CA19-9 and CEA were more frequently 

elevated in mucinous tumors. Combined CA-125 and HE4 positivity was strongly associated with malignancy and may be 

useful in preoperative risk assessment. However, tumor markers should not be interpreted in isolation. Final diagnosis and 

classification depend on careful histopathological examination supported by clinical, radiological and laboratory 

correlation. 
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