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Correlation of FNAC with Histopathology in Detecting Ovarian Malignancy: An Institutional Experience



Abstract
Background: Ovarian cancer is frequently diagnosed at advanced stages, requiring reliable and minimally invasive diagnostic tools. Fine Needle Aspiration Cytology (FNAC) has been proposed as a rapid and cost-effective method, but institutional data are essential to validate its role. This study aimed to evaluate the correlation between FNAC and histopathology in ovarian malignancies based on institutional experience.
Methods: A cross-sectional study was conducted at the Department of Gynecological Oncology and the Department of Pathology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh, from March 2015 to February 2016. Sixty patients with suspected ovarian malignancies underwent FNAC under imaging guidance. Cytological results were compared with histopathology results from surgical or biopsy specimens.
Results: The mean age was 52.1 years, and 56.7% were postmenopausal. Abdominal pain (66.7%), palpable lumps (63.3%), and early satiety (53.3%) were the most common presentations. FNAC most frequently identified adenocarcinoma (53.3%), whereas histopathology confirmed papillary serous cystadenocarcinoma (36.7%) as the predominant subtype. FNAC and histopathology showed high concordance, with few false-negative cases, particularly in cystic lesions.
Conclusion: FNAC showed a strong correlation with histopathology in ovarian malignancies and is an effective institutional diagnostic tool. Its safety, rapidity, and affordability make it particularly relevant in resource-limited healthcare settings.
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Introduction
Ovarian cancer remains one of the most aggressive gynecological malignancies, accounting for a disproportionate share of cancer-related deaths among women worldwide. It ranks as the eighth most common cancer in women, with over 300,000 new diagnoses annually, and its mortality exceeds that of other gynecological cancers largely due to delayed diagnosis [1]. The insidious onset, vague abdominal complaints, and absence of effective screening tools contribute to its late presentation, with more than two-thirds of cases diagnosed at advanced stages [2].

In clinical practice, imaging modalities such as ultrasonography (USG), computed tomography (CT), and tumor markers like CA-125 help in initial evaluation, but their diagnostic precision remains limited [3]. Histopathology is considered the gold standard for confirmation, yet it requires surgical intervention, which is not always feasible for advanced cases or for patients with poor performance status.
Fine Needle Aspiration Cytology (FNAC), particularly when guided by imaging, offers a minimally invasive, rapid, and cost-effective approach to evaluating ovarian masses. FNAC has been widely used in the diagnosis of deep-seated lesions, including hepatic and pancreatic tumors, with diagnostic adequacy reported in over 85% of cases [4]. In ovarian lesions, FNAC can confirm malignancy, suggest subtype in many instances, and identify metastatic disease with high concordance to histopathology [5,6].

Several institutional series across Asia and other regions have emphasized FNAC’s potential as part of the diagnostic pathway in ovarian malignancy. Sood et al. reported diagnostic accuracy exceeding 90% in an Indian institutional cohort, while Sengupta et al. highlighted its role in differentiating malignant from benign ovarian lesions with good correlation to histopathology [7,8]. In low- and middle-income countries such as Bangladesh, FNAC becomes even more relevant given its accessibility, low cost, and ability to provide rapid diagnostic support [9].

This study presents the institutional experience of Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, in correlating FNAC results with histopathology in ovarian malignancies.

Methodology & Materials
This cross-sectional analytical study was conducted in the Department of Gynecological Oncology and the Department of Pathology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, from March 2015 to February 2016. A total of 60 patients with clinically or radiologically suspected ovarian malignancy were included in this study.

Inclusion criteria
· Female patients with clinical or imaging suspicion of ovarian malignancy.
· Patients presenting with advanced-stage disease, including abdominal lump, ascites, or metastatic deposits.
· Cases in which FNAC was performed followed by histopathological confirmation.
Exclusion criteria
· Patients with benign gynecological conditions mimicking malignancy.
· Cases with incomplete diagnostic data.
· FNAC smears reported as inadequate or inconclusive.

Data Collection and Study Procedure: 
Detailed clinical history and examination were conducted for all patients. FNAC was performed under ultrasonography or CT guidance using a 22-gauge needle. The aspirated material was smeared, fixed, and stained with hematoxylin and eosin and Papanicolaou staining. Cytological findings were compared with histopathological findings from biopsy or surgical specimens. Data were analyzed using SPSS version 22.0. Frequencies and percentages were used for the categorical variables. Institutional ethical approval was obtained, and written informed consent was obtained from all participants. Confidentiality was maintained throughout the study.
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Results
Table 1. Age and menopausal status of the study population (n=60)
	Variable
	Number
	Percentage

	Age group (years)
	31–40
	12
	20

	
	41–50
	19
	31.7

	
	51–60
	22
	36.7

	
	>60
	7
	11.6

	Mean±SD
	52.1±9.05

	Menopausal status
	Premenopausal
	26
	43.3

	
	Postmenopausal
	34
	56.7



Table 1 presents the age distribution and menopausal status of the study population. The mean age was 52.1 years, ranging from 31 to above 60 years. Most patients were between 51–60 years (36.7%), followed by 41–50 years (31.7%). More than half of the patients were postmenopausal (56.7%), while 43.3% were premenopausal.

Table 2. Clinical presentations of the study population (n=60)
	Presentation
	Number
	Percentage

	Abdominal pain
	40
	66.7

	Abdominal distension
	34
	56.7

	Anorexia
	21
	35

	Nausea
	24
	40

	Early satiety
	32
	53.3

	Palpable abdominal lump
	38
	63.3



Table 2 shows the clinical presentations at diagnosis. Abdominal pain was the most frequently reported symptom, affecting 66.7% of patients. A palpable abdominal lump was observed in 63.3%, abdominal distension in 56.7%, and early satiety in 53.3%. Nausea and anorexia were reported in 40.0% and 35.0% of patients, respectively.

Table 3. Morphological features of the ovarian lump (n=60)
	Feature
	Number
	Percentage

	Lump present
	38
	63.3

	Size <100 cm²
	25
	65.8

	Irregular margin
	29
	76.3

	Nodular surface
	27
	71.1

	Solid/partly solid
	33
	86.8

	Restricted mobility
	24
	63.2



Table 3 describes the morphological features of the ovarian lump detected on clinical and imaging evaluation. Of the 60 patients, 38 (63.3%) presented with an identifiable lump. Among these, two-thirds had lumps measuring less than 100 cm². Irregular margins (76.3%), nodular surfaces (71.1%), and solid or partly solid consistency (86.8%) were common features. Restricted mobility was observed in 63.2% of the cases.

Table 4. FNAC findings of the study population (n=60)
	FNAC findings
	Number
	Percentage

	Adenocarcinoma
	32
	53.3

	Malignant cells present (NOS)
	9
	15

	Mucinous cystadenocarcinoma
	3
	5

	Papillary serous cystadenocarcinoma
	4
	6.7

	Malignant cells absent
	5
	8.3

	Metastatic adenocarcinoma/serous ca.
	7
	11.7



Table 4 outlines the FNAC findings. Adenocarcinoma was the most frequent cytological diagnosis, observed in 32 cases (53.3%). Malignant cells not otherwise specified were reported in 15.0% of patients, while mucinous cystadenocarcinoma and papillary serous cystadenocarcinoma accounted for 5.0% and 6.7%, respectively. FNAC reported malignant cells as absent in 5 cases (8.3%), and metastatic adenocarcinoma or serous carcinoma was identified in 7 cases (11.7%).

Table 5. Histopathological findings of the study population (n=60)
	Histological type
	Number
	Percentage

	Papillary serous cystadenocarcinoma
	22
	36.7

	Serous cystadenocarcinoma
	15
	25

	Endometrioid adenocarcinoma
	8
	13.3

	Mucinous cystadenocarcinoma
	6
	10

	High-grade serous adenocarcinoma
	5
	8.3

	Secondary metastatic carcinoma
	3
	5

	Other (e.g., granulomatous)
	1
	1.7



Table 5 details the histopathological diagnoses. Papillary serous cystadenocarcinoma was the most common subtype, comprising 36.7% of cases, followed by serous cystadenocarcinoma at 25.0%. Endometrioid adenocarcinoma and mucinous cystadenocarcinoma represented 13.3% and 10.0%, respectively. High-grade serous adenocarcinoma was seen in 8.3%, secondary metastatic carcinoma in 5.0%, and one case (1.7%) was diagnosed as other pathology, such as granulomatous inflammation.

Discussion
This institutional study demonstrated that FNAC is a reliable diagnostic tool in detecting ovarian malignancies, showing strong concordance with histopathological findings. The mean age of patients was 52.1 years, and most cases occurred in postmenopausal women, which is consistent with existing data. Kjellgren et al. described a similar demographic trend, emphasizing that ovarian carcinoma is more common in the postmenopausal age group [10]. This reflects the global epidemiology of ovarian cancer, where advancing age and menopausal status are recognized risk factors [11].

The clinical features in our series were typical of advanced ovarian cancer, with abdominal pain, palpable lumps, distension, and early satiety being the most common. These nonspecific symptoms contribute to delayed diagnosis and late-stage presentation. Ray et al. noted similar observations in their analysis of ovarian masses, where vague abdominal complaints were frequent and often contributed to delayed recognition of malignancy [12]. Wojcik and Selvaggi also highlighted those ovarian malignancies frequently present with non-specific abdominal findings, complicating early detection [13].

FNAC findings in this study were dominated by adenocarcinoma (53.3%), while histopathology most frequently confirmed papillary serous cystadenocarcinoma (36.7%). This concordance is consistent with institutional reports where serous tumors represented the majority of ovarian carcinomas [6,14]. While FNAC provided valuable preliminary classification, there were limitations in distinguishing between certain histological subtypes, particularly high-grade serous and endometrioid adenocarcinoma. Freedman et al. highlighted similar challenges, noting that cytology may lack sufficient detail for precise subtyping [15]. Nevertheless, the ability of FNAC to broadly categorize tumors as malignant versus benign remains its most significant clinical utility.

The detection of metastatic ovarian involvement in 11.7% of cases in our series highlights FNAC’s practical value. Malmström observed that FNAC is particularly effective for diagnosing recurrent and metastatic gynecologic malignancies, especially in patients where repeat surgical procedures are not feasible [16]. Our findings align with this observation, showing FNAC’s relevance for both primary and advanced disease documentation.

Several institutional studies corroborate our results. Ray et al. demonstrated high cyto-histological concordance in ovarian masses and advocated for FNAC as a preoperative diagnostic tool [12]. Larsen et al. reported similar findings, where FNAC combined with imaging significantly improved diagnostic accuracy [17]. The concordance observed in our study, with only a few false negatives, reinforces FNAC’s diagnostic reliability when interpreted alongside clinical and radiological features.

Despite its strengths, FNAC is not without limitations. False negatives may arise due to sampling inadequacy or cystic degeneration. In our study, five cases were initially reported as negative but were later proven malignant on histopathology. Higgins et al. previously reported similar pitfalls, emphasizing that cystic ovarian tumors often yield insufficient aspirates [18]. This underscores the need for careful integration of FNAC findings with imaging and clinical assessment for optimal accuracy.

The institutional experience presented here reaffirms FNAC’s role as a safe, rapid, and cost-effective diagnostic tool in ovarian malignancy. In resource-limited settings such as Bangladesh, where advanced diagnostic modalities are not always readily accessible, FNAC offers valuable support for early clinical decision-making. Its integration into routine institutional protocols can expedite diagnosis, facilitate the timely initiation of neoadjuvant chemotherapy, and assist in the management of recurrent or disseminated disease.

Limitations of the study
This study had several limitations. Which are-
1. This was a single-center study with a limited follow-up duration.
2. It may not capture the full spectrum of ovarian malignancies observed across the country.
3. FNAC interpretation is occasionally limited by sampling inadequacy in cystic lesions.

Conclusion 
In this study, FNAC demonstrated a strong correlation with histopathology in the detection of ovarian malignancies. The technique was minimally invasive, safe, and cost-effective, with utility in confirming malignancy, suggesting histological subtypes, and documenting metastatic disease. Its role in institutional practice is particularly significant in guiding management decisions for patients presenting with advanced stages or those unfit for immediate surgery.
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