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Abstract: Worldwide, 6,044,000 women are diagnosed with cancer and 3,345,000 die from the disease
each year. From 1975-2010, the age-standardized incidence rates for cancers in women have increased
by 42%. Ovarian cancer accounts for 4% of all female cancers and 31% of cancers of the female genital
tract, with more than 190,000 new cases diagnosed worldwide each year. Ovarian cancer is the fourth
most common cause of death from malignancy in women This study assessed the diagnostic value of
fine needle aspiration cytology (FNAC) in advanced ovarian malignant lesions and correlated FNAC
result with Histopathologic findings of surgical specimen, and found out sensitivity, specificity, positive
predictive value, negative predictive value of FNAC as a diagnostic test in malignant ovarian tumor. The
study is conducted at Inpatient and outpatient department of Gynecological Oncology, Oncology,
Pathology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh for a Study period of one
year. Cross sectional analytical type of study design was used Main outcome variables to be studied
are the cytological report of FNAC and the histopathological report of specimens after debulking
surgery. When combined with radiological assessment of the nature of the tumor, FNAC can serve as a
highly efficient means of diagnosis of advanced ovarian neoplasms. In the study cases common clinical
presentation were pain, distension of abdomen, tenderness, anorexia, nausea and early satiety.
Majority had presented with lump size were < 100 cm?, most of the lump were in irregular margins,
surfaces were nodular, consistency were solid and partly solid and partly cystic and. Mobility were
restricted in majority cases and minority were freely mobile. Majority of serum CA 125 level were > 300
ml U/ml. Maximum FNAC findings of ovary was Adeno Carcinoma and maximum histological types was
Papillary Serous Cyst adenocarcinoma and Serous Cyst adenocarcinoma. Performance of diagnostic test
sensitivity of FNAC findings was 96.43%, specificity 100%, accuracy 96.67%, positive and negative
predictive values were 100% and 66.67% respectively.
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1. INTRODUCTION

Worldwide, 6,044,000 women are diagnosed with cancer and 3,345,000 die from the disease each year
[1]. From 1975-2010, the age-standardized incidence rates for cancers in women have increased by
42% [2]. Ovarian cancer accounts for 4% of all female cancers and 31% of cancers of the female genital
tract, with more than 190,000 new cases diagnosed worldwide each year. Ovarian cancer is the fourth
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most common cause of death from malignancy in women [1]. A woman’s risk at birth of having ovarian
cancer some time in her lifetime is nearly 1.4%, and the risk of dying from ovarian cancer is almost 1%.
The number of new cases per 10,000 women per year was 12.5 in 2010. It is the fifth most common
cancer in women in the United States after cancers of the lung, breast, colon, and uterus. There is a
trend toward improved survival for ovarian cancer [1,2]. Based on Surveillance, Epidemiology, and End
Results (SEER) data in the United States ovarian cancer rates are highest in women aged 55 to 64 years
(median age 63 years), The surgical management of all patients with advanced-stage disease is
approached in a similar manner, with modifications made for the overall status and general health of
the patient. If the patient is medically stable, she should undergo an initial exploratory procedure with
removal of as much disease as possible [3,4]. The operation to remove the primary tumor as well as the
associated metastatic disease is referred to as debulking or cytoreductive surgery. In selected patients
who are not candidates for initial cytoreductive surgery, neoadjuvant chemotherapy may be given for
a few cycles before surgery. The preoperative assessment of resect ability is limited. Using a cutoff of
500 International Unit, CA125 levels have been suggested as a means of predicting the probability of
an optimal resection, but others have shown that these determinations have low predictive value
[5,6,7]. CT and MRI scans have been used to try to predict suboptimal resection [8,9,10]. In a series
from the Mayo Clinic [8], the presence of diffuse peritoneal thickening and ascites on CT scan was
associated with a 32% optimal debulking rate, as opposed 71% in the group that did not have these
findings, with a positive predictive value of 68%. However, in a larger multi-institutional validation
study, the accuracy of CT in predicting suboptimal cytoreduction dropped to as low as 34% in some
cohorts [11]. CT—PET also has limited positive predictive value [12,13]. Vergote and colleagues from
Belgium reported the use of open laparoscopy in 173 patients with a pelvic mass, an omental “cake,”
or large volume ascites to exclude other primary tumors and to determine resect ability. Seventy-one
of the patients (41%) developed a port site metastasis [14]. In experience, it is almost always possible
to remove the primary tumor (if necessary, with an en bloc resection of the recto-sigmoid colon) and
the omental cake, so the major reason for recommending neo-adjuvant chemotherapy is to improve
the medical fitness of the patient. Neoadjuvant chemotherapy is a viable approach for the limited
number of patients felt to be optimally unresectable by an experienced ovarian cancer surgical team,
that is, in selected patients who are at high risk for operative morbidity or mortality [15,16]. As
discussed above, primary cytoreductive surgery should be considered the standard of care for most
patients. There may be a role for neoadjuvant chemotherapy in selected patients with stage Ill or stage
IV ovarian cancer with large-volume disease with extensive ascites and large pleural effusions as well
as in patients who have a poor performance status and are therefore at high operative risk because of
medical comorbidities [17]. This highlighted the need for preoperative cytological diagnosis of ovarian
tumors. An author [18] reported the superiority for histology and/or cytology over clinical factors (CAI25
and radiology) for diagnosis of epithelial ovarian tumors prior to neo-adjuvant chemotherapy. An
author [19], also concluded from their study that ultrasound and CT guided Fine Needle Aspiration
Cytology (FNAC) can be an optimum modality for the diagnosis of primary and metastatic ovarian
neoplasm and evaluation of recurrent malignant tumors, which has great impact on patient
management consequently. Considering FNAC adequacy; [20] reported that it was (83.3%), [21]
reported (86%), [22] reported (75%), and [23] reported (77%) while [24] reported a higher value
(97.1%). Higher values for FNAC adequacy reported by [24] may be due to the presence of
cytopathologist and cytotechnologist attending the procedure for all studied population. An author [25]
reported overall diagnostic accuracy in malignant category is 88.2%. In the study population is
suspected malignant case so it was the desired efficacy of study. Ovarian canceris a silent killer;
however, improvements in identification of women at high risk for ovarian cancer, as well as improved
imaging techniques, increase the likelihood of early detection [26,27,28]. Clinical examinations then
correlation with pelvic ultrasonography is the examination of choice, followed by magnetic resonance
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imaging (MRI) and/or computed tomography (CT) scanning [29,30,31]. The ovary may be difficult to
delineate in some women who are postmenopausal, because of its relatively small size (<2 x 2 cm), its
position deep within the pelvis, and the lack of identifiable contained structures, such as cysts [32,33].
Relatively simple ultrasound-based rules can be used to diagnose ovarian malignancy, such as the
International Ovarian Tumor Analysis (IOTA) rules [27,28].A multicenter trial [27] -evaluated 1938
patients with an adnexal mass: 1396 (72%) had benign tumors, 373 (19.2%) had primary invasive
tumors, 111 (5.7%) had borderline malignant tumors, and 58 (3%) had metastatic tumors in the ovary.
Five simple (M) rules were used to predict malignancy: irregular solid tumor; ascites; at least four
papillary structures; irregular multilocular-solid tumor with a largest diameter of at least 100 mm; and
very high color content on color Doppler examination. Five simple (B) rules were used to suggest a
benign tumor: unilocular cyst; presence of solid components where the largest solid component is <7
mm in largest diameter; acoustic shadows; smooth multilocular tumor less than 100 mm in largest
diameter; and no detectable blood flow on Doppler examination. If one or more M features were
present in the absence of a B feature, the mass was classified as malignant. If one or more B features
were present in the absence of an M feature, it was classified as benign. If both M features and B
features were present, or if none of the features was present, the simple rules were inconclusive. The
simple rules yielded a conclusive result in 1501 masses (77%), for which they resulted in a sensitivity of
92% (95% confidence interval 89% to 94%) and a specificity of 96% (94% to 97%). Malignant ovarian
tumors tend to have papillary excrescences, irregular walls, and/or thick septations [34,35]. The tumor
can contain echogenic material arising from mucin or protein debris. The more solid the areas are, the
greater the likelihood that a tumor is present. Typically, intraperitoneal fluid is present; this is a sign of
peritoneal spread. On color Doppler ultrasonograms, tumors tend to have vessels with low impedance
because of the lack of muscular media in the vessel wall and arteriovenous shunts. The vessels tend to
be clustered. The ultrasonographic finding that is most indicative of ovarian cancer is papillary
excrescence, which is present in more than 50% of ovarian malignancies. Low impedance and clustered
vessels have a 70-80% diagnostic accuracy [31]. The primary use of CT scanning is in the evaluation of
metastatic disease rather than of the ovarian mass; for the evaluation of the ovarian mass,
ultrasonography and MRl are more valuable [26]. CT scanning is helpful in diagnosing cystic teratomas,
93% of which contain fat and 56% of which are calcified. If a large (>10 cm) soft-tissue mass is present,
malignant transformation should be suspected [36]. CT scanning also can aid in the evaluation of cyst
adenocarcinomas. A serous cyst adenocarcinoma has an attenuation similar to that of water, whereas
a mucinous cyst adenocarcinoma has an attenuation closer to that of soft tissue. The presence of wall
and septal thickness and irregularity, as well as the existence of enhancing nodules, suggests
malignancy. Although CT scan findings can suggest malignancy, they are not definitive for diagnosis
unless metastases are present. With the availability of modern techniques, USG and CT guided FNAC
can be an optimum modality for research and diagnosis of primary and metastatic ovarian neoplasm
and evaluation of recurrent malignant tumors, which has great impact on patient management
consequently. Ovarian cancer is the eighth most common cancer in woman and the deadliest in terms
of absolute number and the majority of the patients present with advanced disease, making prognosis
poor. There is clear association between the stages and prognosis of ovarian malignant tumors. Since
two-thirds of epithelial ovarian cancer cases present at advanced stages and have a low 5-year survival
rate, early evaluation of ovarian lesions is very important. Surgery for these groups of patients is
incomplete and optimal debulking is often not possible. Even if it is done with difficulty, post operative
morbidity is very high. Introduction of neoadjuvant chemotherapy followed by interval debulking is
found to improve the cyto-reduction and reduce surgery related morbidity in such advanced cases. In
addition, neo-adjuvant chemotherapy is now gaining popularity in improving physical and emotional
trauma associated with initial surgery. This highlighted the need for preoperative cytological diagnosis
of ovarian tumors. Cytology has been underutilized as a modality for the diagnosis of ovarian tumors.
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With the advent of accurate imaging techniques like ultrasonography (USG) and computed tomography
(CT) scan in detecting the ovarian lesions and omental or peritoneal deposit, guided fine needle
aspiration cytology (FNAC) has assumed a definite role in diagnosis and management. So, efficacy of
FNAC is an important issue for the diagnosis and management purpose of advanced ovarian
malignancy. This study assessed the diagnostic value of fine needle aspiration cytology (FNAC) in
advanced ovarian malignant lesions and correlated FNAC result with Histopathologic findings of surgical
specimen, and found out sensitivity, specificity, positive predictive value, negative predictive value of
FNAC as a diagnostic test in malignant ovarian tumor.

2. MATERIALS & METHOD

The study is conducted at inpatient and outpatient department of Gynecological Oncology, Oncology,
Pathology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh for a Study period of one
year. Cross sectional analytical type of study design was used Main outcome variables to be studied
are the cytological report of FNAC and the histopathological report of specimens after debulking
surgery. Study population included all the patients with advanced ovarian malignancy attended in
outpatient and inpatient department of Gynecological Oncology, Oncology, pathology. Sample size
determination depends on time and resources. As prevalence of advanced ovarian malignancy are not
known in our country, so estimated population was calculated by using the following statistical formula:

n=2’p (1-p)/d?
Where n=the desired sample size

Z=the standard normal deviate, usually set at 1.96 at 5 % level which corresponds to 95% confidence
level.

P means prevalence = 0.5 (50%), (In unknown prevalence it can be regarded as 50%). The degree of
accuracy or precision level is d which is considered at 10%. The higher value of d was yielding lower
sample size and smaller value of d was yield higher sample size. Suppose 50% (p=0.5) of the admitted
patients have advanced ovarian malignancy. Z statistic is 1.96, which corresponds to the 95%
confidence level. dis the level of accuracy that is considered 10%. Using the above formula the expected
sample size was n=96. But 30 cases were included in this study due to timer limitation of study period.
Sampling was done by Convenient sampling technique. Advanced ovarian malignancy-Stage iii and iv
diseases are suspected as a case of advanced in case of ovarian malignancy. In stage iii disease confined
to one or both ovaries with extra pelvic peritoneal metastases and stage iv is distant metastases and
extra abdominal organ involvement. Detailed history of the patient who attended in the Department
of Gynecological Oncology, Oncology, Pathology through outpatient and inpatient department, with
lump in lower abdomen had been taken. Therefore, through clinical examination was performed and
some laboratory investigations were sent. Clinically or radiologically suspected as advanced ovarian
malignancy such as patient with- Pleural effusion, Liver metastases, Enlarged supraclavicular lymph
node, Hard, fixed irregular lump or large volume tumor, Epigastric lump with or without extensive
ascites. The patients who were not fit for primary surgery were selected for FNAC. If the FNAC reports
were positive for malignancy were selected for neoadjuvant chemotherapy. After completion of neo-
adjuvant chemotherapy interval debulking was done. The patients who were negative underwent
laparotomy. Tissues removed by surgery were sent for histopathological evaluation. Cytology results
were compared with histopathological diagnosis. The data were analyzed by statistical (SPSS) method
and were present in the form of tables, figures, graphs, diagrams and other charts etc. Questionnaires
were filled up and data are collected on data collection sheet including the all variables of interest. Data
were processed and analyzed using SPSS (Statistical Package for Social Sciences) software version 20.
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The chi- square test and student “t” test was used to analyze the significance level of p < 0.05.
Continuous scale data were presented as mean standard deviation and Categorical data were
presented as number percentage. The summarize data were present in the table and chart. Institutional
permission to collect data was taken before conducting the study. Informed verbal consents were
obtained from the patient or parties. The study was not interfered with management or deal with moral
issues.

3. RESULTS & DISCUSSION

Table 01: Age group distribution of the study population

Number Percentage
31-40 yrs 06 20.0
41-50 yrs 10 333
51-60 yrs 11 36.7
> 60 yrs 03 10.0
Total 30 100.0
Mean £SD 50.96(+9.03) Range 32-65 years

Table shows mean age was 50.96(+9.03) years, minimum age was 32 years and maximum age was 65
years. Table shows majority of the respondent came from middle class socio-economic status.

80%

OMiddle class @ Lower class

Figure 01: Socio-economic status of the study population

Table 02: Distribution of parity of the study population

Parity Number Percentage
1-2 13 433

3-5 13 433

>5 04 13.3

Total 30 100.0

Table shows 43.3% mother had parity between 1-2,13(43.3%) mother had parity 3-5 and 04(13.3%) had
parity >5.

Table 03: Menopausal status of the study population

Menopause status Number Percentage
Pre-menopause 14 46.7
Post menopause 16 53.3
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Table shows majority 14(46.7%) were pre-menopausal and 16(53.3%) were postmenopausal.

Table 04: Age of menarche of the study population

Number Percentage
<13 years 18 60
> 13 years 12 40
Total 30 100

Table shows age of menarche of the study population, <13 years in case of 18(60%) cases and > 13
years in cases 12(40%). Figure age of menopause of the study population, <50 years in case of 9(56.2%)
cases and > 50 years in cases 7(43.75%).

o - na w - (%] [=2] -~ [==] w
L L L L L L

<50 years = 50 years

| D Age of menopause |

Figure 02: Age of menopause of the study population

Table 05: Uses of OCP as a method of contraception of the study population

Number Percentage
OCP user 06 20.0
OCP non user 24 80.0
Total 30 100

Table shows 06(20%) were OCP user and 24(80%) were OCP non user.

Table 06: Anemic status of the study population

Anemia Number Percentage
Mild 16 53.3
Moderate 11 36.7

Non anemic 03 10.0

Total 30 100.0

Table shows majority 16(53.3%) were mild anemic, 11(36.7%) were moderate anemic and 03(10%)
were non anemic.
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Table 07: Clinical presentation of the study population

Number Percentage
Pain 20 66.67
Distension of abdomen 15 50.00
Tenderness 25 83.33
Anorexia 10 33.33
Nausea 12 40.00
Early satiety 18 60.00

Table shows common clinical presentation were pain, distension of abdomen, tenderness, anorexia,

nausea and early satiety which were 66.7%, 50%, 83.3%, 33.3%, 40% and 60% respectively.

Table 08: Associated condition of the study population

Number Percentage
Engorged vessels 06 20.00
Ascites 23 76.67
Pleural effusion 14 46.67

Table shows 06(20%) presented with engorged vessels, 23(76.7%) with ascites and 14(46.67%) with

pleural effusion.

Table 9: Clinical examination findings of the lump of study population

LUMP Number Percentage

e Present 18 60.0

e Absent 12 40.0
Size of lump

e <100cm? 13 72.2

e >100cm? 05 27.8
Margin

e Regular 04 22.2

e Irregular 14 77.8
Surface

e Smooth 5 27.8

e Nodular 13 72.2
Consistency

e Partly Solid Partly Cystic 08 44.4

e Solid 10 56.6
Mobility

e Mobile 07 38.9

e Restricted 11 61.1

Table shows Clinical examination findings of the lump of study population 18(60%) had presented with
lump. Size of majority 13 (72.2%) of lump were < 100 cm?, margins were irregular in 14 (77.8%) cases.
Surfaces were nodular in 13 (72.2%) cases and 05 (27.8%) cases were smooth, consistency were partly
solid and partly cystic in 10 (56.6%) cases and only solid in 07 (38.9%) cases. Mobility was restricted in
(61.1%) and 07 (38.9%) were freely mobile.

Vol. 4 No. 05 (2025): Dinkum Journal of Medical Innovations

© 2025 The Author(s).




237

Table 10: Serum CA 125 level of the study population

CA 125 Number Percentage
e <35 02 6.7
e 35-300 05 16.7
e >300 23 76.7

Total 30 100.0

Table shows serum CA 125 level 02(6.7%) were < 35 ml U/ml 05(16.7%) were 35-300 ml U/ml and
23(76.7%) were > 300 ml U/ml.

Table 11: Serum CA 19-9 level of the study population

CA 19-9 Number Percentage
<37 11 84.6

> 37 02 15.4

Total 13 100.0

Table shows serum CA 19-9 level 11(84.6%) were <37 ml U/ml and 02(15.4%) were =237 ml U/ml.

Table 12: Albumin level of the study population

Albumin level Number Percentage
<30 19 63.3

>30 11 36.7

Total 30 100.0

Table shows albumin level 19(63.3%) were <30 and 11(36.7%) were >30.

Table 13: FNAC findings of the study population

FNAC findings Number Percentage
Ovary

Adeno Carcienoma 15 50.0

Malignant Cell Present 05 16.7

Mucinous Cyst adenocarcinoma 01 3.3

Papillary Serous Cyst adenocarcinoma 01 3.3

Malignant Cell Absent 03 6.7
Pleural Fluid

Malignant cell present 01 3.3
Ascitic fluid Metastatic adeno carcinoma 02 6.7
Scalaenae Metastatic adeno carcinoma 01 3.3
Metastatic deposited

Metastatic Serous Adeno Carcinoma 01 3.3

Malignant Cell Present 02 6.7
Omen tum Metastatic Adenocarcinoma 01 3.3

Table shows FNAC findings in ovary 15(50%) were Adenocarcinoma, 05(16.7%) were malignant Cell
Present, 1(3.3%) were Mucinous Cyst adenocarcinoma and Papillary Serous Cyst adenocarcinoma each.
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01 (3.3%) malignant cell present was found from pleural fluid, 02(6.7%) metastatic adeno carcinoma
were found from ascitic fluid, 01(3.3%) metastatic adeno carcinoma found from scalaenae, 01(3.3%)
metastatic serous adeno carcinoma and 2(6.7%) malignant cells present from metastatic deposited,
1(3.3%) metastatic adeno carcinoma from omen tum.

Table 14: Histological types of malignant ovarian tumor of the study population

Histological type Number Percentage
Papillary Serous Cyst adenocarcinoma 11 36.67
Serous Cyst adenocarcinoma 08 26.67

High Grade Serous Adeno Carcinoma 02 6.67
Mucinous Cyst adenocarcinoma 03 10.00
Secondary Metastatic Ductal Carcinoma 01 3.33
Endometroid Adenocarcinoma 04 13.33
Tuberculosis 01 3.33

Total 30 36.67

Table shows histological types Papillary Serous Cyst adenocarcinoma were 11(36.67%), Serous Cyst
adenocarcinoma was 08(26.67%), High Grade Serous Adeno Carcinoma 02(6.7%), Mucinous Cyst
adenocarcinoma was 3(10%), Secondary Metastatic Ductal Carcinoma was 1(3.3%), Endometroid
Adeno Carcinoma 04(13.3%) and Tuberculosis was 01(3.3%)

Table 15: Relation between FNAC findings with histopathology findings

FNAC Histopathology Total P value
Malignant Malignant cell absents

Malignant 27 00 27 0.007

Malignant cell absents 01 02 03

Total 28 02 30

Table 16: Performance of diagnostic test

Sensitivity Specificity PPV NPV Accuracy
FNAC vs | 96.43% 100% 100% 66.67% 96.67%
Histopathology

Table shows that sensitivity of FNAC findings was 96.43%, specificity 100%, accuracy 96.67%, positive
and negative predictive values were 100% and 66.67% respectively.

DISCUSSION

In this study showed mean age was 50.96(+9.03) years, minimum age was 32 years and maximum age
was 65 years. More than half the cases in Ray et al. series belonged to 21 to 40 years age group, as also
the experience of other researchers [37]. In study of [38] the mean age of our cases was 52.7 years,
(range: 11-63 years) this result is similar our study. In a study [39] Patients age ranged from 10-80 years
with a maximum no of cases (26.70%) in 41-50-year age group, the mean age being 44 years. In present
study majority 53.3% were pre-menopausal and 14(46.7%) were post-menopausal. (43.3%) mother had
parity between 1-2,13(43.3%) mother had parity 3-5 and 04(13.3%) had parity >5. Majority 16(53.3%)
were mild anemic, 11(36.7%) were moderate anemic and 03(10%) were non anemic. Common clinical
presentation was pain, distension of abdomen, tenderness, anorexia, nausea and early satiety which

Vol. 4 No. 05 (2025): Dinkum Journal of Medical Innovations © 2025 The Author(s).



239

were 66.7%, 50%, 83.3%, 33.3%, 40% and 60% respectively. Majority18 (60%) of the patient presented
with lump. Size of lump were < 100 cm?in 13 (72.2%) cases. Margin were irregular 14(77.8%), 13(72.2%)
presented with nodular and 05(27.8%) with smooth surface. Consistency was partly solid and partly
cystic in 08 (44.4%) cases and 07(38.9%) were solid, mobility was restricted in11(61.1%) cases and
07(38.9%) were freely mobile. A study [40] showed among the symptomatic cases; pain abdomen was
the commonest symptom (91.04%) followed by menstrual irregularities (23.9%) and abdominal
palpable lump (20.9%). Similar experiences were also published previously [25, 41,42]. FNAC findings
were 15(50%) Adenocarcinoma, 05(16.7%) malignant cell present, 1(3.3% Mucinous Cyst
adenocarcinoma and Papillary Serous Cyst adenocarcinoma each. In metastatic cases malignant cell
present was found from pleural fluid in 1(3.3%) case, 02(6.7%) metastatic adeno carcinoma were found
from ascitic fluid, 01(3.3%) metastatic adeno carcinoma found from scalaenae, 01(3.3%) metastatic
serous adeno carcinoma and 2(6.7%) malignant cells present from metastatic deposited, 1(3.3%)
metastatic adeno carcinoma from omen tum. A study [43] FNAC findings Serous cystadenocarcinoma
7 cases, Mucinous cystadenocarcinoma 2 cases, Granulosa cell tumor 2 cases, Dysgerminoma 2 cases.
In a study [44] Papillary cystadenoma, Cystadenocarcinoma, Endometrioid Carcinoma, Metastatic
adenocarcinoma. An author [45] Aspirates from both cases were scanty fluid containing macrophages,
degenerated cells and few round cells in small clusters having scanty to moderate cytoplasm in a clear
background. The smears were interpreted as non-neoplastic cysts-possibly follicular cyst, according to
criteria reported by [46]. Histopathological examination of both the cysts established diagnosis of
serous cystadenoma. Possible cause of cytological misdiagnosis was scanty cellular materials from
degenerated atrophic lining epithelium. Similar experiences were reported by a lot of other workers
[47,48]. In study [49] , we were able to diagnose papillary malignant tumors accurately on both
cytological and histopathological examinations. Our study was also supported by Vijayakumar [50] who
demonstrated 100% correlation between cyto-/histological findings of papillary cystadenoma and
papillary cyst adenocarcinoma. On examining the germ cell tumors, 9 cases of granulosa cell tumors, 3
cases of dysgerminoma and 6 cases of mature teratoma was accurately diagnosed by cytological
examination. Our findings were supported by [51] and [52], who also found 100% diagnostic accuracy
of cytological examination in detecting epithelial cell tumors. In our study, endometrioid carcinoma was
observed to be cytologically similar to serous tumors but we had successfully correlated our four cases
of endometrioid carcinoma. In this study showed that sensitivity of FNAC findings was 96.43%,
specificity 100%, accuracy 96.67%, positive and negative predictive values were 100% and 66.67%
respectively. All but one of the non-neoplastic cystic lesions were diagnosed accurately by FNAC, which
included 2 cases reported as possibly benign and 5 more cases where histopathology was not
performed since the cyst dimension was less than or equal to 5 cm [53]. These latter 5 cases of follicular
cyst were diagnosed as ‘benign cystic lesion” on cytology. One endometriotic cyst was erroneously
diagnosed as a serous carcinoma, while the remaining 6 endometriotic cysts were diagnosed accurately.
Another case where histology was not available was a serous cystadenocarcinoma with metastasis and
peritoneal nodules. For all 83 cases, the sensitivity and specificity of FNAC considering final (histological)
diagnosis as the gold standard were 83% and 97%, respectively, with a diagnostic accuracy of 93%. Chi
square test was performed to correlate between cytological and final (histological) diagnosis, and was
highly significant (p<0.001). an author [54] also reported that the majority of cystic ovarian lesions can
be diagnosed accurately; however, they did not correlate FNAC with histology in 53% of their cases [55].
Aysun & Canan compared the findings of FNAC and histology in ovarian masses and found a high
sensitivity (95.1%) and a specificity of 90.4% [56]. Gupta and Rajvanshi found a sensitivity of 85.7% and
a specificity of 98.0% [57]. Cole and co-workers found FNAC to be highly specific (100%) but conversely
with a very low sensitivity of only 50% [58]. Our observations corroborate closely with those of other
investigators, which indicates that FNAC can have appreciable sensitivity, specificity and accuracy in the
diagnosis of ovarian masses. An author [59] reported a specificity of 90% in the cytological evaluation
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of ovarian cysts, which is comparable to the present study, but showed a much lower sensitivity of 25%.
This may have been due to the inclusion of cystic ovarian lesions only in their study and the aspiration
of cysts in post-surgical specimens Only [18], and [50] discussed the accuracy of FNAC for tumor typing
similar to our study. In both studies ability for estimation of tumor type (83.8% for [50] and 55% for
Freedman et al.) was higher than that in our study (39.4%). This may be due to the fact that most of
[55] cases were surface epithelial tumors mostly high-grade serous carcinomas. Typing on FNAC is
mostly difficult in high grade tumors when compared to low grade ones. Differentiation of serous from
endometroid carcinomas may be impossible on FNAC. An author [52] who found the marked reduction
in the number of inadequate samples to 4% when both techniques were combined. However, there
wasn’t significant change as regard diagnostic accuracy, sensitivity, specificity, PPV or NPV also similar
to [22] and [60]. The sensitivity, specificity, positive predictive value, negative predictive value and
diagnostic accuracy were 96.43, 100, 100, 66.67 and 96.67, respectively in our study. An author [60] in
their cytological and histological ovarian tumors correlated study observed sensitivity, specificity and
diagnostic accuracy of 95.8, 96.0 and 95.8% respectively. However, they did not observe the positive
and negative predictive values in their study. They also observed 2% of the results as inconclusive,
however, no inconclusive results were observed in our cases. In a study conducted by [61] between
malignant/borderline/benign ovarian tumors they observed the sensitivity, specificity and diagnostic
accuracy as 89.5, 90.3 and 83.6% respectively. An author [41] compared the benign and malignant
ovarian cysts by aspiration cytology and observed the sensitivity (75%), specificity (100%) and diagnostic
overall accuracy (96%) in their study. An author [62] observed a sensitivity, specificity and diagnostic
accuracy of 90, 85, and 93-95% in their study on ovarian tumors by fine needle aspiration biopsy.

4. CONCLUSION

In cases of malignant tumors, FNAC has a definitive role in evaluating patients with malignant ovarian
tumor, suspected recurrence of the tumor and to assess spread of the disease. However, its use as a
first-line diagnostic modality is debatable. Although there is no doubt about the accuracy of diagnosis,
the major drawback is that FNAC can lead to rupture and spillage of tumor cells into the peritoneal
cavity and can potentially cause upstaging of a malignant tumor. It has been seen that USG and CT can
help in identifying tumors as benign or malignant This can serve as a useful guide in assessing which
tumors should be aspirated and which should be taken up for surgical evaluation. Despite the potential
disadvantages, image-guided FNAC has an important role to play in the diagnosis and management of
most ovarian masses. When combined with radiological assessment of the nature of the tumor, FNAC
can serve as a highly efficient means of diagnosis of advanced ovarian neoplasms. In study cases
common clinical presentation were pain, distension of abdomen, tenderness, anorexia, nausea and
early satiety. Majority had presented with lump size were < 100 cm?, most of the lump were in irregular
margins, surfaces were nodular, consistency were solid and partly solid and partly cystic and. Mobility
were restricted in majority cases and minority were freely mobile. Majority of serum CA 125 level were
> 300 mIU/ml. Maximum FNAC findings of ovary was Adeno Carcinoma and maximum histological types
was Papillary Serous Cyst adenocarcinoma and Serous Cyst adenocarcinoma. Performance of diagnostic
test sensitivity of FNAC findings was 96.43%, specificity 100%, accuracy 96.67%, positive and negative
predictive values were 100% and 66.67% respectively. According to selection criteria it has been
selected suspected advanced ovarian malignant cases. So, it may be concluded that the role of FNAC in
the diagnosis of advanced ovarian malignancy is no more debatable.
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