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Fine Needle Aspiration Cytology (FNAC) is a cost effective, minimally invasive 
technique which is used for diagnosing various non-neoplastic and neoplastic 
lesions. However, its use is restricted in ovarian cancer diagnosis due to 
various factors such as difficulty in sub-typing with cytology alone, fear of 
spillage of tumor cells to peritoneal cavity etc. In this study, we analysed 
45 cases of ovarian masses and FNAC of these cases were performed Under 
Ultrasonography (USG) guidance. Histopathology diagnosis was compared 
with cytology in all these cases. For statistical analysis, 39 cases were 
considered. Cytological analysis detected 18 cases as malignant neoplasms 
and all of them were found to be malignant in histological analysis as well. 
In the present study, no incidence of cyst rupture or any other complication 
occurred during the procedure. FNAC is a safe and economic procedure with 
acceptable diagnostic accuracy especially in the experienced hands. False 
negative results of FNAC in ovarian cystic lesions were mainly due to the low 
cellularity of the sample and secondary degenerative changes. This can be 
avoided to certain extend by preparing cell blocks and hence we suggest the 
same. The distinction between cystadenocarcinoma and borderline tumours 
cannot be confidently made by cytology alone. All clinical and sonographic 
findings should be considered in collaboration with FNAC findings for arriving 
at a diagnosis.
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Cytological analysis of ovarian neoplasms is still a subject of 
debate for various reasons. The reasons are intricately related to 
type, nature and management of ovarian neoplasms. Ovaries 
have a capacity to give rise to amazingly diverse variety of 
neoplasms. Histogenesis of individual tumor varies widely and 
each of the subtypes is derived from different components of 
the organ. Further-more, the histogenesis of some tumours are 
still controversial.

With regard to the epidemiological aspects, the statistical data 
of ovarian neoplasms in India is rather limited [1]. Figure from 
the western world indicate that the incidence of carcinoma of 
ovary is on the rise [2, 3].

The degree of aggressiveness is an important aspect in ovarian 
tumours. This unfavourable outcome is attributed to the lack 
of early warning symptoms and lack of early diagnostic tests. 
Approximately 70% of patients presented when this tumor has 
spread beyond the pelvis [4].

Fine needle aspiration cytology is a simple and reliable method 
for diagnosing tumours of various organs of the body. It was not 
well utilized in cases of ovarian tumours because

• Large variety of tumours is difficult to subtype on cytology 
alone

• Fear of spillage of tumor cells into the peritoneal cavity, 

• Inexperience of cytopathologist in interpreting ovarian 
lesions [5-9].

To over-come these problems, ancillary techniques such as 
immunocytochemical studies (e.g. inhibin, CA 125, WT1) 
[10], tumor markers [e.g.CA-125, Carcinoembryonic Antigen 
(CEA)] [11] in serum or cyst fluid and CT/Ultrasound Doppler 
findings have been used in conjunction with FNAC. There have 
been limited studies on FNAC in diagnosis of ovarian cancers.

However there are certain situations where FNAC has an 
important role to play

• In distinguishing non neoplastic cysts from true neoplasms 
of the ovary,

• In detecting suspected pelvic recurrences in known cases 
of ovarian cancers,

• In arriving at a primary diagnosis of ovarian malignancy 
in patients who have a high risk for surgery
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• Patients already having a disseminated disease at 
presentation

The credibility of FNAC depends on the technique of obtaining 
material for smears and accuracy of interpretation of smears. The 
present study was undertaken to elucidate the cytomorphology 
of various ovarian lesions and explore the diagnostic accuracy by 
comparing with the subsequent histopathology.

AIMS AND OBJECTIVES

The objectives of the study are to analyse and study the 
cytomorphology of ovarian lesions and to correlate the findings 
of cytology smears with that of histopathological findings. It 
aims to assess the diagnostic accuracy of fine needle aspiration 
cytology and to identify possible pitfalls in the cytological 
diagnosis of ovarian lesions.

MATERIALS AND METHODS

The study was conducted at Kottayam Medical College during 
the period of April 2008-December 2009 after obtaining 
necessary permissions from Institutional Ethical Committee 
at Government Medical College Kottayam on 45 patients 
diagnosed as having an ovarian mass clinically and/or ultra-
sonographically. Serum CA-125 was done by radioimmunoassay 
in some of the patients. The technique involved aspiration of 
material from ovarian lesions under ultrasonography guidance 
using 10 cc disposable syringe and appropriate gauge needle (21 
gauge/22 gauge) or lumbar puncture needle.

Air dried smears and wet smears fixed in 95% ethanol were 
prepared from aspirate. A minimum of 3-4 smears were prepared 
for each case. Giemsa staining was done on air dried smears while 
those fixed in alcohol were stained in Papanicolaou’s method. 

All cases which showed inflammatory cells only and one which 
showed mucinous material with benign cells were considered as 
non-malignant cases. All the 45 patients on whom FNAC of 
ovary was done underwent surgery in gynecology department 
of Government Medical College Kottayam. The specimens 
were received in the department of pathology, Government 
Medical College Kottayam. Paraffin blocks are prepared after 
the formalin fixation. . Sections were subsequently stained with 
Hematoxylin and Eosin. Histopathologic typing of tumors was 
done according to the WHO classification of ovarian tumors. 
Cytological diagnosis was compared to the histopathological 
diagnosis. Sensitivity, specificity, positive predictive value and 
negative predictive value were calculated.

OBSERVATIONS AND RESULTS

A total of 45 fine needle aspirations of ovarian lesions were done 
during the period of April 2008-December 2009. 

Age range varied from 20 years to 90 years with majority of the 
cases occurring in the 6th decade and mean age was 53 years 
(Table 1).

The table 2 shows the cytological analysis (FNAC) results 
of the 45 ovarian lesions that were analysed during the study 
period. 18 cases were malignant and in 20 cases there were only 

inflammatory cells. 6 cases which showed scanty cellularity 
and/or blood only were considered as inconclusive. One case 
showed only a few benign cells in a mucinous background. 
Cases in which inflammatory cells and only mucinous material 
with a few benign cells were obtained are included in the non-
malignant category.

All the three malignant papillary serous neoplasm showed large 
sheets and Papillaroid clusters of malignant epithelial cells 
(Figures 1 and 2). In some smears psammoma bodies (Figure 
3) were also seen. Cases in which a diagnosis of malignant 
epithelial neoplasm was given, the smears showed clusters of 
highly atypical cells. Papillary formations were not seen.

 
Fig.1. Malignant cell Cluster-papstained smear 40x

 

Fig.2. Malignant cell Cluster-Giemsa stained smear 40x

Tab. 1. Demographic 
distribution of patients

Age Frequency Percent

20-29 4 8.9

30-39 4 8.9

40-49 10 22.2

50-59 12 26.7

60-69 11 24.4

70-79 3 6.7

90-99 1 2.2

Total 45 100

Tab. 2. Result of 
cytological evaluation of 

all 45 cases

FNAC Diagnosis No: of cases

Malignant 18

Inflammatory cells 20

Mucinous background with a 
few benign cells 1

Inconclusive 6

TOTAL 45

0



− 31

A. Krishnan et al. - Role of FNAC in the diagnosis of ovarian tumours

Fig. 5. High Grade serous carcinoma-gross

In one case a diagnosis of high grade malignant neoplasm was 
made. In this case, the neoplastic cells were dis-cohesive with a few 
clusters. Nuclei were of high grade with most of them showing 
nucleoli. Necrotic debris was also seen in the background. 
The patient was 20 years old. Subsequent histopathology 
showed malignant germ cell tumor-dysgerminoma. During the 
histological analysis of the 20 cases of FNAC smears that showed 
only inflammatory cells 11 cases were proven to be benign lesions. 
Malignant lesions constituted 6 cases. For statistical analysis, 39 
cases were considered. Six cases in which inconclusive material 
obtained were omitted. In the present study 27 malignant 
neoplasms (including the 3 borderline neoplasms) and 12 non-
malignant lesions were diagnosed in histopathology. 

• True positive: Of the 27 malignant neoplasms 18 were 
correctly diagnosed as malignancy by FNAC.

• True negative: Of the 12 non-malignant lesions 12 cases 
were diagnosed as non-malignant by FNAC. 

• Predicted positive: FNAC predicted 18 of the 39 cases to 
be positive.

• Predicted negative: FNAC predicted 21 of the 39 cased to 
be negative

As seen from table 4, the overall diagnostic accuracy 
of FNAC in this series is 76.9% with a sensitivity of 
66.7% and specificity of 100% for detecting malignancy.   
Statistical tool used was SPSS version 24.

 
Fig. 3. Malignant cell sheet with psammoma body (arrow) 10x

The total 18 cases of malignant neoplasms found during 
cytological analysis were further sub-classified. All of these cases 
were found to be malignant in histological analysis also. High 
grade serous carcinoma (Figures 4 and 5) constituted majority of 
the cases. The cytology sub-types and corresponding histology 
sub-types are tabulated in Table 3.

 
Fig. 4. High grade serous carcinoma 10x

Cytology/Histology
Malignant 
Epithelial 
Neoplasm

Malignant 
Papillary 

Serous Tumor

High Grade 
Malignant 

Tumor

High grade serous carcinoma 10 1 -

Endometroid adenocarcinoma 1 - -

Residual neoplasm showing poorly differentiated carcinoma 2 - -

Residual Neoplasm Showing Papillary Serous 
Adenocarcinoma - 2 -

Transitional Cell Carcinoma 1 - -

Germ Cell Tumor - - 1

Tab. 3. FNAC sub-classification of 
malignant cases and corresponding 

histology sub-types

Tab. 4. Statistical results Parameters Value

Sensitivity 66.70%

Specificity 100%

Positive predictive value 100%

Negative predictive value 57.10%

Accuracy 76.90%
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DISCUSSION

In the present study, 45 ovarian lesions were included which were 
followed up with subsequent histopathology. The study lasted 
over a period of 18 months from April 2008 to December 2009. 
In this study the age range of patients with ovarian tumors was 
20-90 years, with a mean age of 53 years. Six out of 45 aspirates 
(13%) were inconclusive. Other studies have reported different 
frequencies of inadequate smears ranging from 18% to 80% 
[6,10,12,13]. In the present study, only acellular smears were 
considered non-diagnostic, whereas other studies have included 
smears showing only macrophages and or inflammatory cells as 
inadequate [6, 10]. This probably resulted in a false-negative 
outcome as the aspirate did not yield any epithelial cells. This 
is a pitfall of FNAC, as the absence of epithelial cells precludes 
a correct diagnosis. In another study, 43% of cases were found 
to be inadequate and these included all types of ovarian cysts, 
even malignant ones [6].Therefore, it is concluded that in an 
unsatisfactory sample malignancy cannot be ruled out, and a 
combination of Ultrasonography findings, clinical features and 
serum levels of tumor markers should therefore be sought to 
reach a definitive diagnosis.

Most studies in the literature have centered on the sensitivity, 
specificity and diagnostic accuracy of benign versus malignant 
lesions where the non-neoplastic benign lesions are included 
along with various benign tumors in a single category. In the 
present study, the diagnostic accuracy of cytology in the pre-
operative management of ovarian tumors was studied. The 
reports in the literature indicate that cytological distinction of 
benign from malignant ovarian cysts is fraught with variable 
sensitivity (26%-100%) but high specificity (67%-100%) [14-
16]. This extent of variation in sensitivity and specificity may 
be related to the fact that some studies refer to distinction of 
follicular cysts from non-follicular cysts [17], others aim for a 
specific subclassification [14] and still other authors include 
patients of diverse ages with cysts of varying histological and 
sonographic types. Also, the pathologist’s experience is variable 
and rarely stated.

Six cases of benign serous cystadenoma showed only 
inflammatory cells. In the previous studies, 44%-52.5% of serous 
cystadenomas were correctly diagnosed [10, 18]. Similar to our 
observations, in other studies too, serous adenocarcinoma was 
easily diagnosed on cytology [6, 10, 18]. One case of mucinous 
cystadenoma showed mucinous material and bland epithelial 
cells. Other four cases showed inflammatory cells and/or blood 
only. Sensitivity was 20%. This was similar to some of the 

previous studies which showed sensitivity of 20%-38% [6, 10]. 
Even though not a single case of teratoma could be diagnosed by 
our study, other studies have shown results varying from 30%-
100% [5]. Results from previous studies are tabulated in table 
5. In the present study, no case of Borderline Ovarian Tumor 
(BOT) was diagnosed on cytology. The two criteria of utmost 
importance used in their diagnosis are presence of nuclear 
atypia and absence of stromal invasion. The role of FNAC is 
limited because of its inability to establish the absence of stromal 
invasion and also because tissue patterns are not preserved in 
aspirate smears.

Various authors have reported a low cellularity or total absence 
of epithelial cells as a common reason for false-negative results 
[6, 8, 19-25].

In the present study, no incidence of cyst rupture or any other 
complication occurred during the procedure. The patients 
were followed for two years and no case of seeding of tumor 
or dissemination of malignancy was seen. A few case reports 
and studies are available in the literature where there have been 
diagnostic problems with cytological assessment compounded 
by spread of the cancer subsequent to the procedure [9, 22]. 
While others recommend that USG guided FNAC is relatively 
safe, simple and cost effective procedure in diagnosing ovarian 
neoplasms [7, 26]. The principal causes of diagnostic error were 
inadequate aspirate, improper sampling and lack of experience 
in interpreting the smears. Cell block preparation can help in 
overcoming this and also helps in subtyping ovarian neoplasms 
in certain situations [27].

CONCLUSION

FNAC is a safe and economic procedure with acceptable 
diagnostic accuracy especially in the experienced hands. Acellular 
fluid should not be considered non-diagnostic because it 
represents benign cysts in majority of cases. False negative results 
of FNAC in ovarian cystic lesions are usually due to the low 
cellularity of the sample and secondary degenerative changes. 
This can be avoided to certain extend by preparing cell blocks 
and hence we suggest the same. The distinction between cyst 
adenocarcinoma and borderline tumors cannot be confidently 
made by cytology alone. USG guided FNAC of ovarian cyst 
is an easy, fairly sensitive and specific technique and should be 
done as a routine. Therefore all clinical and sonographic findings 
should be considered in collaboration with FNAC findings in 
arriving at a diagnosis.

Author Year No. of FNAs No. of histology Sensitivity (%) Specificity (%)

Moran [20] 1992 118 118 26 100

Dordoni [21] 1993 204 53 40 100

Ganje [19] 1995 81 74 75 100

Mulvany [10] 1995 32 23 69 100

Pinto [5] 1997 31 31 20-66 62-100

Hemlatha [23] 2005 105 105 85.7 94

Uguz [24] 2005 62 62 95.1 90

Sood [25] 2005 51 51 80 100

This study 2009 45 45 66.7 100

Tab. 5. Tabulation of results from existing 
literature

2
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