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USG guided FNAC of ovarian mass lesions:
A cyto-histopathological correlation, with emphasis
on its role in pre-operative management guidelines
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Objective: Ultrasonography (USG)-guided fine-needle aspiration cytology (FNAC) of ovarian masses is an efficient diagnostic modality for ac-
curately diagnosing ovarian tumours prior to surgery. The main aim of this study was to assess the sensitivity, specificity and accuracy of FNAC
in diagnosing ovarian masses.

Material and Methods: Eighty-three patients with ovarian masses were recruited and correlation of USG-guided FNAC was made with histopa-
thology in all but 6 cases, where surgery was not indicated.

Results: Cytological diagnosis was obtained in all 83 ovarian lesions: 56 cases were benign, 6 possibly benign, 3 suspicious of malignancy and
18 cases as malignant. Out of 77 cases where histology was available, the 12 non-neoplastic cysts were endometriotic cysts and follicular cysts.
The majority of neoplastic lesions were surface epithelial tumours. Out of 12 non-neoplastic cysts and 43 benign tumours, all but two were
diagnosed as benign or possibly benign on cytology; of the 22 histologically malignant or borderline tumours, 18 were malignant or suspicious
of malignancy on cytology, while four were false negative (three of these were borderline tumours). Thus, the sensitivity of cytological diagnosis
was 83%, specificity was 97% and accuracy was 93%.

Conclusion: USG-guided FNAC seems to be a relatively safe, simple, fast and cost-effective procedure where most ovarian malignancies either
present late in their course or no screening method is available. In addition, cyto-radiological correlation through this procedure may be useful in

deciding management guidelines prior to any surgical intervention.
(J Turk Ger Gynecol Assoc 2014; 15: 6-12)
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Introduction

With the increased use of imaging techniques, the detection
of asymptomatic ovarian masses has risen considerably. The
nature of ovarian lesions less than 5-6 cm may be difficult
to determine and cysts in premenopausal women may be
functional. However, an ovarian mass in perimenopausal
and menopausal women is a matter of concern, owing to
the increased risk of malignancy in this age group (1). The
incidence of malignant ovarian masses has steadily increased
over the past two decades and is one of the leading causes
of cancer-related deaths globally. The majority (>90%) of
ovarian masses are benign but almost two-thirds of malignant
ovarian tumours present at an advanced stage (stage III or
IV) (2). Clinicians are aware of the difficulty in differentiating

a unilocular cystadenoma and a follicular or corpus luteum
cyst in the clinical setting (3). Unfortunately, no single test or
combination of tests has been shown to accurately predict
ovarian histologic findings. Limitations of our current tech-
niques might be the cause of many unnecessary surgical
interventions which could have been otherwise avoided
(1). Fine-needle aspiration cytology (FNAC) of these ovarian
cysts may offer the potential to decrease the need for surgical
procedures in these women. Historically, gynaecologists have
been hesitant to aspirate ovarian cysts in view of the possibil-
ity of seeding an early stage ovarian cancer. The magnitude
of risk of such a procedure is unknown and not substantiated
by convincing evidence. It is rather overestimated and has
not been pathologically confirmed (4). Some researchers
believe that ovarian cysts can be safely aspirated for diagnos-
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tic purposes, and that FNAC should be used in conditions like
suspected benign ovarian cysts and recurrent and metastatic
tumours, when the patient’s condition is unsuitable for surgery
(1, 5). Among the available imaging modalities, ultrasonogra-
phy (USG) is economical, rapid and widely available, not only
providing substantial information regarding the nature of the
mass but also guiding the fine-needle aspiration (FNA) with
adequate precision (6). Previous studies have attempted to
estimate the efficacy of image-guided FNAC in the accurate pre-
operative diagnosis of ovarian lesions (1, 5-8). The main aim of
this study was to assess the sensitivity, specificity and diagnostic
accuracy of USG-guided FNAC in the distinction of neoplastic
and non-neoplastic ovarian masses, considering histopathology
as the gold standard.

Material and Methods

Patients presenting with ovarian masses diagnosed clinically
(abdominal and per vaginal examination) and/or by USG during
the period from September 2008 to March 2011 were included
in this study. FNAC under USG guidance was performed through
the abdominal or trans-vaginal route for incidentally detected
localised mass lesions, benign cystic lesions or advanced
malignant neoplasms. Informed consent was obtained from
the patients, mentioning that the procedure was carried out for
diagnostic purposes and to decide upon further management.
Ethical committee approval was obtained before the study was
commenced. The ovarian lesions were aspirated using a 20
ml syringe fitted with a 22-gauge long needle. Air-dried smears
were prepared and stained with May-Griinwald-Giemsa (MGG)
and wet-fixed smears were subjected to Papanicolaou and/or
H&E (Haematoxylin & Eosin) stain. In cases where cyst fluid
was aspirated, it was subjected to cytocentrifugation and the
sediment was stained by similar methods. Patients suspected
of harbouring malignant lesions based on menopausal status
and suggestive USG findings were subjected to serum CA-125
estimation. In all but 6 cases, surgery was performed within 10
days of FNAC. The resected ovarian mass lesions were routinely
processed and the tumours were histologically classified as per
the guidelines established by the World Health Organisation
(WHO) classification. Based on clinico-radiological correlation,
the cytological findings were categorised as benign, possibly
benign, suspicious of malignancy and malignant. Based on the
cytological diagnosis, the cases were grouped into the follow-
ing categories: 1 for malignant, 2 for ‘suspicious of malignancy’
and 3 for ‘possibly benign’ and benign lesions. Similarly, for
histological diagnosis, 1 was designated for malignant SOLs, 2
for the borderline malignant category and 3 for benign lesions.
Unilocular cysts less than 5 cm where only straw-coloured fluid
was aspirated were classified as possibly benign. Specimens
with cells with a mild increase in the nuclear/cytoplasmic ratio
or mild nuclear atypia was assigned as suspicious of malig-
nancy. In addition, background showing tumour diathesis and
debris were also considered as features suspicious of malig-
nancy. Cytological features indicating malignancy were high
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cellularity with cells in three-dimensional clusters and dissocia-
tion, nuclear pleomorphism, increase in nuclear-cytoplasmic
ratio, prominent nucleoli, presence of mitotic figures and
tumour diathesis. Specific categorisation of the lesions was also
possible on cytology in cases with certain characteristic findings
on smeatrs.

Descriptive statistics were used to determine correlation
between cytological and histological findings. Sensitivity
and specificity for the cytological diagnoses were calculated
using the histological confirmation as the gold standard.
Analyses were performed using the SPSS software, version
16.0 (SPSS Inc., Chicago, IL, USA).

Results

During the 30 month period, 83 cases of ovarian mass lesions
were evaluated on cytological smears; of these cases, histo-
pathology was not available in 6 patients. The mean age of
the women was 39.8 years (age range 15-70 years). The most
common presenting feature was abdominal mass (68.83%)
followed by lower abdominal pain (41.6%), menstrual distur-
bances (28.57%) and weight loss (11.68%). USG helped in the
assessment of the type (cystic, solid, unilocular or multilocular),
size, location and extent of the lesion. In case of malignant
neoplasms diagnosed during laparotomy, all were beyond
stage IIC, except in one patient who had stage IA disease. On
image-guided aspiration cytology, 56 cases were diagnosed as
benign, 6 as possibly benign, 3 as suspicious of malignancy and
18 cases as malignant.

Histological confirmation was available in 77 cases. Of the 12
non-neoplastic cysts and 43 benign neoplasms on histology,
all but two were benign or possibly benign on cytology; of the
22 histologically malignant or borderline tumours, 18 were
malignant or suspicious of malignancy on cytology while four
were false negatives (three of these were borderline tumours)
(Table 1, 2).

All but one of the non-neoplastic cystic lesions were diagnosed
accurately by FNAC, which included 2 cases reported as pos-
sibly benign and 5 more cases where histopathology was not
performed since the cyst dimension was less than or equal
to 5 cm. 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 consider-
ing final (histological) diagnosis as the gold standard (Table 3)
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). The measure of agreement between the
diagnoses, as obtained by ‘Kappa’ value, was 0.725, indicating
substantial agreement between the cytological and histological
diagnoses.
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Table 1. Comparative analysis of confirmed benign ovarian lesions (on histology) and their corresponding cytological diagnoses

Histopathological Diagnoses Cytopathological Diagnoses

Non-neoplastic lesions Benign Possibly Benign False Positive
Follicular cyst (n=4) 2+5% 2

Corpus Luteal cyst (n=1) 1

Endometriotic cyst (n=7) 6 Serous carcinoma - 1
Benign neoplasms

Brenner tumour (n=1) Mucinous carcinoma - 1
Serous cystadenoma (n=17) 17

Mucinous cystadenoma (n=14) 14

Benign cystic teratoma (n=9) 9

Fibroma (n=2) 2

Total (n=55) 51+5* 2 2

*In 5 cases, histopathology was not performed; hence, a total of 60 cases were evaluated on image-guided aspiration cytology

Table 2. Comparative analysis of confirmed benign ovarian lesions (on histology) and their corresponding cytological diagnoses

Cytopathological Diagnoses

Histopathological Diagnoses Malignant Suspicious of malignancy False negative
Serous cystadenocarcinoma (n=7) 7+1*
Mucinous cystadenocarcinoma (n=4) 3 Serous cystadenoma - 1
Serous borderline tumour (n=4) 1 2 Serous cystadenoma - 1

. . Serous cystadenoma - 1
Mucinous borderline tumour (n=3) 0 1 -

Mucinous cystadenoma - 1

Dysgerminoma (n=1) 1
Yolk sac tumour (n=1) 1
Granulosa cell tumour (n=1) 1
Squamous cell carcinoma (n=1) 1
Total (n=22) 15+1* 3 4

*In 1 advanced case, histopathology was not performed; hence, 23 cases in total were evaluated on image-guided aspiration cytology

Table 3. Correlation of ovarian image guided FNAC and histological (confirmed) diagnoses (n=83)

FNAC Diagnosis
Histological Diagnosis Malignant Benign Total
Malignant 19%* 2 21
Benign 4 58* 62
Total 23 60 83

FNAC: Fine-needle aspiration cytology
*Includes one advanced case without histology
#Includes 5 cases <5 cm, which were not biopsied

» Confirmed diagnosis either on histology or clinico-radiological analysis, where histology was not available
* Malignant in FNAC also includes lesions suspicious of malignancy; benign also includes ‘possibly benign’ lesions

When characteristic cytomorphological findings were appreci-
ated, the specific diagnosis (instead of merely ‘benign’, ‘pos-
sibly benign’ or ‘malignant’) could be offered on cytology. The
diagnosis of endometriotic cysts was offered on cytology when
sheets of epithelial cells and spindle (stromal) cells were seen
against a haemorrhagic background containing haemosiderin-

laden macrophages (Figure 1). Out of 77 cases where histology
was available, the majority of cases were surface epithelial
tumours of serous and mucinous variety (Table 1, 2). Serous
cystadenomas on FNA yielded straw-coloured fluid. Smears
prepared from the centrifuged deposit showed few papillary
fragments with bland nuclei and cyst macrophages. Benign
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Figure 1. Stromal component (black arrow) & epithelial component
(blue arrow), (Endometriotic cyst), H&E, 40 X

Figure 2. Papillary tissue fragments of malignant glandular
cells, psammoma body (black arrow) (Papillary serous
cystadenocarcinoma), H&E, 40 X

mucinous neoplasms showed small clusters and isolated
columnar epithelial cells with basally placed nuclei against
a mucinous background. In most of the cases of serous and
mucinous cystadenomas, specific diagnosis could be rendered
on cytology. However, 2 cases of borderline mucinous tumour,
1 case of borderline serous tumour and 1 mucinous cystad-
enocarcinoma were diagnosed erroneously (Table 2). Papillary
serous cystadenocarcinoma showed papillary fragments com-
prised of tumour cells with hyperchromatic nuclei and a high
nucleo-cytoplasmic ratio. Psammoma bodies were identified in
2 cases (Figure 2). Mucin-producing cells with malignant nucle-
ar features against a background of mucin was seen in muci-
nous cystadenocarcinomas (Figure 3a, b). One case of Brenner

c] a

Figure 3. a-d. Mucinous cystadenocarcinoma. Mucin-producing
cells in clusters, MGG, 40 X (a). Mucinous cystadenocarcinoma.
Epithelial cells with prominent nucleoli, MGG, 40 X (b). Granulosa
cell tumour. Uniform round to ovoid cells with microfollicle
formation, H&E, 40 X (c). Granulosa cell tumour. Loose cluster of
cells with uniform, ovoid nuclei, some with grooves, H&E, 40 X (d)

tumour was misdiagnosed as mucinous cystadenocarcinoma
on cytology (Table 1). Aspirate from a benign cystic teratoma
showed mature squamous cells and degenerated cells in a
dirty background, whereas fibroma showed a few tight clusters
of benign plump spindle cells. The only case of granulosa cell
tumour showed uniformly small round nuclei with microfollicle
formation and nuclear grooves, which were more prominent in
alcohol-fixed smears (Figure 3c, d, 4). Dispersed cells with dis-
tinct nucleoli and pale fragile cytoplasm, along with scattered
lymphocytes in the background, were found in dysgerminoma.
Yolk sac tumours, on the other hand, showed papillary clus-
ters of cells with cytoplasmic vacuolation and pink globules.
We also had one case of squamous cell carcinoma, possibly
arising from a teratoma, which showed squamous cells with
dense refractile cytoplasm and irregular hyperchromatic nuclei.
Smears from 3 lesions that were cytologically labelled as ‘suspi-
cious of malignancy’ showed monolayered sheets of epithelial
cells with an increased nucleo-cytoplasmic ratio against a dirty
background. However, mitotic figures and nucleoli were not
conspicuous in these cases (Figure 4). Two cases belonging to
this category were serous borderline tumours, while one case
was a mucinous borderline tumour.

Discussion

Patients with ovarian masses, particularly those having malig-
nant lesions, usually present with advanced disease. There are
conflicting data regarding the diagnostic accuracy and safety of
FNA (9-11). Aspiration cytology has been widely used method
for the diagnosis of solid and cystic masses of the ovary. The
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Figure 4. Monolayered sheets of epithelial cells with increased
nucleo-cytoplasmic ratio and inconspicuous nucleoli suspicious of
malignancy on cytology. Inset showing grooves (white arrow) in

Granulosa cell tumour MGG, 40 X

procedure has been used for both the primary diagnosis of
ovarian lesions and the follow-up of recurrent malignancies.
Developing radiologic guidance techniques have also contrib-
uted to the higher accuracy of FNAC in recent years (2). This
technique is used in other fields of medicine and of proven
value in diseases of breast, thyroid and lung (12).

In gynaecologic oncology, FNAC has been used both for pri-
mary diagnosis and follow-up of recurrence in malignant ovar-
ian lesions. The procedure is also accurate and safe for the
diagnosis of disease that has metastasised to the lymph nodes,
parametrium and vagina (13). Advancement of the radiologic
guidance technique has contributed to the higher accuracy of
FNAC in recent years (2). Gynaecologists are concerned about
the safety of this procedure and the consequent upstaging of
ovarian cancers. Zanetta et al. (14) reported fewer complica-
tions in a study of aspiration of 838 ovarian cysts. They con-
cluded that FNAC can decrease the need for surgery in many
women with ovarian cysts.

Owing to its complexity and the wide spectrum of diagnoses,
cytological analysis of ovarian lesions is a difficultissue. However,
differentiation into malignant and benign tumours is possible by
the careful evaluation of the cytoarchitecture and background
features (2). Pinpoint diagnosis can be made in a large number
of cases. A critical issue of this procedure excluding its safety
is regarding its accuracy. Information available in this regard
projects some conflicting results. Ganjei & Dickinson correctly
diagnosed 9 out of 12 ovarian malignancies by FNAC; cyto-
logical examination correctly predicted all benign lesions of the
ovary in their study, and they observed a sensitivity of 75% (15).
Wojcik & Selvaggi also reported that the majority of cystic ovar-
ian lesions can be diagnosed accurately; however, they did not
correlate FNAC with histology in 53% of their cases (16). Aysun
& Canan compared the findings of FNAC and histology in ovar-
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ian masses and found a high sensitivity (95.1%) and a specificity
of 90.4% (2). Gupta and Rajwanshi found a sensitivity of 85.7%
and a specificity of 98.0% (7). Cole and co-workers found FNAC
to be highly specific (100%) but conversely with a very low sen-
sitivity of only 50% (8).

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. Higgins et al. (1) reported a specificity of 90% in the
cytological evaluation 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.

The differences in the reported accuracy of cytological evalua-
tion of ovarian masses may reflect the differences in the tech-
nique used to aspirate the lesion (transvaginal, transabdominal,
laparoscopic or during laparotomy, with or without image guid-
ance) as well as differences in smear preparation. Correlations
with clinical parameters of the patients undergoing FNAC may
be important, including serum markers and USG, as some stud-
ies included only women with a lower risk (11). USG can pro-
vide necessary clues towards the nature of the lesion: anechoic
to hypoechoic lesions suggest a benign cyst, while solid cystic
lesions with heterogeneous echogenicity indicate malignancy.
Our study population included women with both cytological
and histopathological materials available. Consequently, this
study may be biased towards cases that are more suspicious
clinically and patients requiring subsequent surgery.

Several other factors may explain a poor cyto-histopathological
correlation. FNAC of an ovary may yield cyst fluid, ovarian
cortex, ovarian stroma, or a combination of these structures.
Ovarian cyst fluid may have occasional cells only (in a back-
ground of fluid) to provide an accurate impression of the lesion.
Malignant cells in the ovary may not be uniformly distributed in
the organ, and it can often be seen that cytological examina-
tion of the peritoneal washings in patients with known ovar-
ian malignancy fail to identify malignant cells (1). Clinicians
may have an unrealistic impression that interpreting ovarian
cytological evidence is similar to analysing cytological findings
from other organs. Ovaries have an incidence of an extensively
diverse spectrum of primary tumours; hence, the impression
on image guided cytology may not always accurately corrobo-
rate with the histopathology. In addition, borderline epithelial
tumours may be difficult to interpret on aspiration cytology.
Careful observation of a few small clusters of atypical cells
with tumour diathesis may prompt a diagnosis towards ‘epi-
thelial lesion, suspicious of malignancy’ in such cases. Many
pathologists might not have the training and experience in the
diagnosis of aspiration smears as they have in histopathological
sections (1).

Fine-needle aspiration cytology provides some advantages for
evaluating ovarian diseases, including excellent patient com-
pliance and an extremely low complication rate. However,
precisely categorising borderline tumours and false negative
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cytological analysis may be its limitations (2). Some studies
indicate that the use of FNAC in ovarian cystic lesions can
mislead the clinician about the nature of the cyst. If all types
of ovarian lesions are analysed in sufficient numbers, it might
improve the diagnostic accuracy (1).

Pelvic masses should be evaluated meticulously by laboratory,
radiography and USG tests. Despite the lack of evidence, gynae-
cologists prefer exploratory laparotomy to FNAC due to the fear
of peritoneal seeding from tumour cell spillage. FNAC of solid
ovarian SOLs may play a useful role in determining tumour type
and formulating management. Moreover, FNAC in patients with
benign lesions like endometriosis or inflammatory masses may
also lead to the patients being spared unnecessary surgery (15).
Although the potential risk of seeding of an ovarian cancer dur-
ing FNA has been mentioned in textbooks, only one reference
was documented, 19 years ago (17-19). This was a series of 2
cases having a tumour which was believed to have spread due
to the FNA performed during laparoscopy (20), while available
recent literature remains silent in this regard.

Mulvany further reports in his study of 235 ovarian cyst aspi-
rates than none of the 7 malignant cases in his series had
an increased recurrence due to ovarian cyst aspiration (21).
Hence, it seems reasonable to state that the potential threat
of tumour spillage due to FNA has not been convincingly and
adequately reported and the magnitude of such risk remains
unknown (22). In addition, since more than two-thirds of
malignant ovarian tumours present in an advanced stage, the
concern for tumour dissemination seems much less impor-
tant when weighed against the less invasive, effective and
economical diagnostic tool available in the form of FNAC.
In this clinical setting, neoadjuvant chemotherapy may be
considered prior to cytoreductive surgery, and it is imperative
that accurate diagnosis is required for such therapy. Although
in this study the specificity of cytologic evaluation of ovarian
cystic masses was comparable with other similar studies,
a much higher sensitivity is desirable to identify women in
whom subsequent surgical intervention may be unnecessary.
FNA of ovarian cystic masses with 97% specificity and 83%
sensitivity still surpasses other clinical parameters in the diag-
nosis of malignancy. Hence, the available clinical, radiological
and laboratory findings may be combined with FNAC for an
accurate preoperative diagnosis.

To conclude, image-guided FNAC is a quick, easy, fairly sensi-
tive, specific and cost effective modality for the preoperative
diagnosis of malignant as well as benign ovarian masses
with minimal morbidity, pending histological confirmation.
Dissemination and seeding of malignant cells during the pro-
cedure is not supported by adequate and conclusive literature.
Targeted larger trials to address the issue of seeding of malig-
nant cells during the procedure are needed to prove or disprove
its debatable role in diagnosis. On the other hand, the proce-
dure may help in avoiding unnecessary surgery or laparoscopy
and making decisions regarding neoadjuvant chemotherapy;
hence, it might be indispensible in this part of the world where
most of the ovarian malignancies either present late in their
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course or as such no screening method is available. Accurately
identifying borderline tumours and false negative cytologi-
cal analysis due to low cellularity or secondary degenerative
changes may be its limitations.
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