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Abstract
Background. The widespread availability of ultrasonography means that transvaginal ultrasonography has 
become a routine procedure during gynecological examinations, even in asymptomatic patients. Nowadays 
the imaging technology offered by ultrasonography and tumor biomarkers give us an opportunity to imple-
ment transvaginal ultrasound-guided aspiration as a less radical treatment of simple ovarian cysts (SOC).

Objectives. The aim of the study was a retrospective evaluation of the diagnostic and therapeutic efficacy 
of transvaginal ultrasound-guided aspiration of SOC in postmenopausal and premenopausal patients.

Material and methods. A total of 84 women, divided into a premenopausal group (38/84) and a post-
menopausal group (46/84), underwent transvaginal ultrasound-guided aspiration of small SOC (40–80 mm 
in diameter). Simple cysts were defined ultrasonographically according to the International Ovarian Tumor 
Analysis (IOTA) guidelines as cysts with negative risk of ovarian malignancy algorithm (ROMA) scores and 
CA125 levels. Simple ovarian cyst-related data was obtained from medical documentation (diagnostic tests, 
medical reproductive and surgical history, and clinical status during SOC aspiration). Follow-up data was 
collected by means of a telephone interview and medical database. The survey included questions focused 
on cyst recurrence during the 24-month period following the aspiration of SOC.

Results. We had 100% compatibility with ultrasound diagnosis and cytological examination of aspirated 
fluid. The cumulative rate of cyst recurrence among 84 patients was 20.2% (17/84). There was a higher per-
centage of cyst recurrence in the premenopausal group: 27% (10/38) vs 15.2% (7/46) in the postmenopausal 
group, but the difference was not statistically significant (hazard ratio (HR) = 1.89, 95% confidence interval 
(95% CI) = 0.72–4.97; p = 0.19). Recurrent cysts were treated with laparoscopic cystectomy, adnexectomy 
or a second aspiration in accordance with individual indications.

Conclusions. Ultrasound-guided aspiration of small (<80 mm) adnexal SOC is a diagnostic and alternative 
therapeutic procedure, which allows cytological examination and may reduce the need for surgery, which 
is especially beneficial for women of reproductive age.
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The widespread use of medical ultrasonography, in-
cluding transvaginal sonographic imaging, has become 
a routine procedure during gynecological examinations 
even in asymptomatic patients. One of its beneficial effects 
is frequent identification of adnexal masses, including sim-
ple ovarian cysts (SOC). Fortunately, the majority of these 
unilocular, anechoic, thin-walled cysts are benign in char-
acter.1 The management of SOC is dependent on the pa-
tient’s age. Traditionally, due to the risk of malignancy, 
adnexal cysts or even palpable ovaries in postmenopausal 
women have been treated surgically, using either laparos-
copy or laparotomy. Regarding premenopausal women, 
more than 66% of diagnosed ovarian cysts are functional.1,2 
That is why the initial treatment of SOC in younger women 
starts with oral contraceptives, while laparoscopic cystec-
tomy is only performed as second-line therapy.2

Nowadays, the  imaging diagnostics offered by ultra-
sonographic technology and tumor biomarkers give us 
an opportunity to use transvaginal ultrasound-guided 
aspiration as a less radical treatment of SOC. This proce-
dure is associated with a number of advantages, including 
fertility preservation, less risk of pelvic adhesions and lower 
surgery-related morbidity rates, while the lack of any his-
topathological examination may be perceived as the main 
disadvantage of this procedure.

The aim of our study was to retrospectively evaluate 
the diagnostic and therapeutic efficacy of transvaginal 
ultrasound-guided aspiration of SOC in post- and pre-
menopausal patients.

Material and methods

The study involved 105 female patients who had been 
qualified for fine-needle aspiration of SOC at  the De-
partment of  Gynecology and Gynecological Oncology 
of  the Mother’s Memorial Hospital Research Institute, 

Łódź, Poland, in the years 2011–2015. During follow-up, 
contact was lost with 21  patients, who were therefore 
excluded from our study. Ultimately, the study involved 
84 patients, who underwent follow-up ultrasonographic 
examination 24 months after the cyst aspiration proce-
dure. The patients were divided into 2 groups: premeno-
pausal (n = 38) and postmenopausal (n = 46).

Medical data on the SOC were collected from patient 
records stored in the hospital database. Each patient was 
told on discharge not to neglect control ultrasonographic 
examinations at the outpatient unit 3 and 6 months after 
the cyst aspiration. If the hospital database showed no cyst 
recurrence data during the 24-month time interval after 
the procedure, telephone enquiries with the patients were 
conducted for any complementary information.

A SOC was defined as qualified for aspiration when 
it was sonographically identified as a unilocular, anechoic, 
thin-walled tumor, without blood flow in a power Dop-
pler (PD) examination, and with a 40–80 mm diameter. 
Additionally, all the patients had CA125 levels and risk 
of ovarian malignancy algorithm (ROMA) scores mea-
sured before aspiration and had no other gynecological 
disorders or lesions. They also had negative results on in-
flammation tests (white blood cell count (WBC)) and 
C-reactive protein (CRP)).

In order to avoid laparoscopic cystectomy, the patients 
in the premenopausal group were qualified for ultrasound-
guided aspiration of a SOC if they had complained of pe-
riodic pelvic pains, which are especially characteristic 
of cysts over 50 mm. Progressive cysts that occurred during 
a 3–6-month observation period despite oral contracep-
tive treatment were also included. The essential criteria 
for cyst aspiration included negative ROMA and serum 
CA125 levels. Additionally, 2 premenopausal patients with 
SOC between 40 mm and 50 mm in diameter were quali-
fied for fine-needle aspiration because of cancerophobia 
(2/38) (Table 1).

Table 1. Characteristics of the study groups

Variable Premenopausal
n = 38

Postmenopausal
n = 46 p-value

Age
Indications for FANC

periodic pelvic pain
enlargement or persistent simple cyst despite contraception
persistent over a year
cancerophobia 

31.7 ±9.1

30
36
–
2

61.4 ±7.5

10
–

46
–

Mean diameter of the cyst [mm] 62.3 ±21.2 57.2 ±19.5 >0.05

Aspirated volume [mL] 89.2 ±87.7 89.5 ±113.9 >0.05

CA 125 [IU/mL] 11.5 ±7.35 13.99 ±8.26 >0.05

Inflammatory cells in fluid (lymphocytes, neutrophils) 3/38 (7.9%) 2/46 (4.36%) >0.05

Recurrence rate 10/38 (27%) 7/46 (15.2%) >0.05

Second aspiration 1/10 (10%) 2/7 (28.5%) >0.05

Laparoscopy or laparotomy in recurrence 7/10 (70%) 4/7 (57.1%) >0.05

Positive microbiological examination 13/38 (34.2%) 16/46 (34.8%) >0.05
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In the postmenopausal group, the presence of an asymp-
tomatic SOC with a diameter over 40 mm and normal 
ROMA and CA125 levels, persistent for over a year, quali-
fied the patient for ovarian aspiration instead of laparo-
scopic cystectomy. Ten of the postmenopausal patients 
were qualified for ultrasound-guided aspiration because 
of mild pelvic pains.

Women with pelvic pain were examined in order to ex-
clude any other causes of the pain before ultrasound-guid-
ed transvaginal aspiration of the SOC was finally decided. 
All the patients provided their informed consent before 
the  procedure and had transvaginal ultrasonographic 
follow-ups 3, 6, 12, and 24 months after the procedure, 
performed either at an outpatient clinic or on a subsequent 
admission to hospital. Recurrence was defined as the pres-
ence of an adnexal cyst on the same ovary with the largest 
diameter of 30 mm or greater and still persistent at 3–6 
subsequent months in premenopausal women (to distin-
guish between the formation of a new functional cyst and 
a true recurrence) and a cyst larger than 10 mm in post-
menopausal women. Similar criteria for ovarian cyst recur-
rence are reported in the literature.3

The mean age in the premenopausal and postmeno-
pausal groups was 31.7 years and 61.4 years, respectively. 
The right ovary was affected in 54.76% of the patients 
(46/84). In  2 cases, cysts were located bilaterally, and 
in 42.8% of the cases (36/84), they were left-sided (Table 1).

Procedure

The ultrasound-guided aspiration procedures were per-
formed by a gynecologist trained in gynecological surgery, 
using a 5–7 MHz intravaginal probe. No anesthesia was 
administered in 25/84 of the patients (29.7%), while short 
intravenous anesthesia was requested by 59 of the patients 
(70.2%). After disinfecting the vagina, a 22-gauge needle at-
tached to a vaginal probe was used for the aspiration. It was 
ejected when the probe was fixed and the SOC was clearly 
visualized. The needle was sonographically guided directly 
into the SOC and all the fluid was aspirated into a syringe. 
The fluid aspirated from the cyst was then sent for cyto-
logical and microbiological examination. The whole proce-
dure took approx. 3–4 min, without any complications for 
any of the patients either during or after the intervention.

Statistical analysis

The χ2 test was used for non-parametric values, while 
parametric values were compared with Student’s t-test. 
The cyst recurrence rate was compared between groups, 
using the Kaplan–Meier (K–M) survival estimator. Dia-
grams were plotted showing the  survival rate without 
ovarian cyst recurrence during 24 months. The diagrams 
were compared using the log-rank test and Cox’s propor-
tional hazard models to calculate the relative chance for 
cyst recurrence during the period evaluated. The level 

of statistical significance was set at p < 0.05. The statistical 
analysis was carried out using STATISTICA v. 12 software 
(StatSoft Inc., Tulsa, USA).

Results

The cytological examinations did not reveal any atypi-
cal cells in aspirated fluid. Inflammation cells were found 
in  5 cases; however, this did not correlate either with 
the patients’ symptoms or the results of the microbiologi-
cal examinations. In addition, in 29/84 patients (34.5%), 
the results of the microbiological examinations were posi-
tive. Positive microbiological test results revealed Gram-
positive Staphylococci and Streptococci: Staphylococcus 
epidermidis (13/29; 44.8%), S. kloosii (5/29; 17.2 %) and 
Streptococcus agalactiae (11/29; 37.9%). It is worth point-
ing out that all of the cultured bacteria belonged to typical 
bacterial flora of the human vagina. All the patients had 
normal WBC counts and negative CRP levels, so no anti-
biotic therapy was needed.

The cumulative rate of cyst recurrence among the 84 pa-
tients was 20.2% (17/84). There was higher percentage of cyst 
recurrence in the premenopausal group than in the post-
menopausal group (27% 10/38, K–M estimate = 0.73) vs 
15.2% (7/46, K–M estimate = 0.85)), but the difference was 
statistically insignificant: hazard ratio (HR) = 1.89 (95% con-
fidence interval (95% CI) = 0.72–4.97; p = 0.19) (see Fig. 1).

In the 10 cases of cyst recurrence among the premeno-
pausal patients, 6 laparoscopic cystectomies, 1 adnexec-
tomy and 1 2nd aspiration were performed; 2 patients de-
clined further interventions during the follow-up period. 
In the 7 cases of recurrence in the postmenopausal group, 
2 patients underwent 2nd aspirations and 4 had adnexec-
tomies; 1 patient declined further interventions during 
the follow-up period. Second aspirations were performed 
when the patient did not agree to laparoscopy. Histopatho-
logical studies, performed after laparoscopic cystectomy 
and adnexectomy, revealed the presence of SOC.

Fig. 1. Probability of survival without recurrence of the ovarian cyst
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Discussion

When applied hastily, transvaginal ultrasound-guided 
aspiration of an ovarian lesion may be perceived as a rather 
controversial approach, not only from the diagnostic but 
also from the therapeutic point of view. First, it may pose 
a risk of spreading atypical cells from an unsuspected ma-
lignant tumor. Up to 24% of ovarian tumors in premeno-
pausal women and up to 60% in postmenopausal women 
are malignant.4 Second, aspiration is thought to be inef-
fective due to continued fluid production by the cyst wall. 
In the literature, the incidence rates of cyst recurrence after 
aspiration range 11–75%, but in some studies endometrial 
and dermoid cysts were included.3,5–8

Fortunately, a SOC is quite easy to diagnose with ultra-
sonography, ROMA and CA125 biomarkers. Moreover, 
malignant transformation is a rather rare process in SOC. 
In our study, the initial sonographic diagnosis of SOC was 
100% compatible with the results of the cytological exami-
nations. Gupta et al. showed high specificity (98.0%) and 
sensitivity (85.7%) levels for the diagnostics of ovarian/ad-
nexal lesion malignancy with fine-needle aspiration, with 
a positive predictive value of 97.7%, a negative predictive 
value of 87.7% and accuracy of 92.0%. They compared cy-
tology results from fine-needle aspiration cytology (FNAC) 
with the results of histopathological studies.9 Similarly, 
Ray et al. revealed high concordance between the results 
of FNAC and histopathological examinations: The sensi-
tivity of cytological diagnosis was 83%, the specificity was 
97% and its accuracy was 93%.10

Preoperative cytodiagnostics of ovarian masses were 
conducted by Pal et al., who carried out ultrasound-guided 
FNAC in 70 cases. Their cytological examinations reached 
over 93% accuracy in relation to histopathological diagno-
ses; the sensitivity and specificity rates of their cytologi-
cal examinations were 95.23% and 95.83%, respectively. 
Based on their results, the authors stated that ultrasound-
guided FNAC was a quick, economic and safe procedure 
in diagnosing ovarian masses with brilliant accuracy.11 
Fine-needle aspiration of ovarian masses was also found 
to be highly specific and moderately sensitive for the de-
tection of ovarian malignancies by Zhou et al.12 Nagamine 
et al. confirmed the high sensitivity (75%) and specificity 
(100%) of FNAC in the identification of malignant lesions 
in a study involving intraoperative FNAC before ovarian 
tumor excision.13

Lokich et al. evaluated the use of ROMA as a diagnostic 
tool in women with adnexal masses, identifying low ma-
lignancy risk cases which could safely be treated with con-
servative, non-surgical methods. The use of ROMA seems 
to  be valuable particularly in  premenopausal women, 
where the incidence of epithelial ovarian cancer is  low, 
while cases of benign disease are numerous. In conclusion, 
they asserted that ROMA in conjunction with detailed 
ultrasound imaging could safely identify women with low-
malignancy adnexal masses, appropriate for conservative 

therapy. Their results confirmed that nonsurgical man-
agement should be considered for SOC identified with 
ultrasonography and negative ROMA and CA125 levels.14

The patients qualified for fine-needle aspiration at our 
department presented SOC under 80 mm in diameter. 
Cysts with diameters above 80 mm were qualified for 
surgery. According to García-Tejedor et al., a higher risk 
of recurrence was found for cysts larger than 70 mm (odds 
ratio (OR) = 4.2; 95% CI = 1.2–14.1).3 Yamamoto et al. es-
timated a higher risk of malignancy in tumors ≥70 mm 
in size. They found the Risk of Malignancy Index (RMI) 
including parameters like menopausal or premenopausal 
status, ultrasonographic findings, CA125 level, and tu-
mor size to be 91.0% specific with a sensitivity of 86.6% 
in preoperative evaluation of adnexal masses regarding 
malignancy.15

According to  a  statement of  the  Society of  Radiolo-
gists in Ultrasound from 2010, in premenopausal women, 
cysts >3 cm and ≤5 cm should be described in imaging im-
pressions as almost certainly benign and not in need of fol-
low-up.16 The major ultrasonographic features of ovarian 
malignancy, described by the IOTA Group and including 
solid or complex ovarian tumors, pathological velocity 
etc., also account for the size of the tumor. The mean di-
ameter of benign adnexal masses in the IOTA study was 
63 mm, while the mean diameter of malignant tumors was 
100 mm. However, ultrasonographic findings of a benign 
character of a tumor are not always confirmed in histo-
pathological evaluations. In the IOTA study, 2 patients out 
of 1,066 had borderline tumors, although no signs of ma-
lignancy were revealed in ultrasonography. This is, in our 
opinion, why patients with SOC, regardless of their age, 
should have, as a minimum, ultrasonographic examination 
in their follow-up.17

García-Tejedor et al. showed a 39% (34/87) recurrence 
rate of SOC in their follow-up examinations.4 Similar re-
sults, although in a rather small study group, were obtained 
by Nikolaou et al., who observed a 35.2% (n = 12) recur-
rence rate after transvaginal ultrasound-guided aspiration 
of serous ovarian cysts.8 In our study, the general recur-
rence rate was considerably lower: 20.2% (17/84); it was 27% 
in the premenopausal group and 15.2% in the postmeno-
pausal group. Probably this difference depends on size 
of  the  tumors. In  our study, only small ovarian cysts, 
i.e., ≤80 mm, were qualified for aspiration.

In general, the recurrence rate of benign ovarian cysts 
in our previous study was 19% (excluding endometriomas) 
in premenopausal women who had undergone laparoscopic 
cystectomies, monitored during a 24-month follow-up. 
Comparing our recurrence rates after fine-needle aspi-
ration in the premenopausal group with those following 
surgical treatment (27% vs 19%), it becomes fairly obvious 
that transvaginal ultrasound-guided aspiration of SOC 
is a procedure worth considering in young women to avoid 
surgery-related ovarian reserve reduction, thus preserving 
fertility, especially in cases of subsequent recurrence.18
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Our study demonstrated insignificantly lower recur-
rence rates of  SOC in  the  postmenopausal women vs 
the premenopausal group (15% vs 27%, respectively). This 
shows that fine-needle aspiration may, in reasonable cases, 
be considered a less radical management method for SOC 
in postmenopausal patients. In some studies, even conser-
vative management of SOC in postmenopausal women 
is taken into account, particularly for cysts ≤50 mm. Spon-
taneous disappearance of ovarian cysts ≤50 mm in post-
menopausal patients has been reported by many authors, 
with prevalence rates up to 50% (8.3–50%).19–21 The previ-
ously reported recurrence of SOC and sactosalpinx in post-
menopausal women after FNAC was 25%.22

Better results after the procedure with lower recurrence 
rates (15%) of SOC were achieved in premenopausal women 
on oral contraceptives by Koutlaki et al. However, the re-
searchers noted much higher recurrence rates in post-
menopausal groups (10/17 (58.9%)).23 Our study results 
confirm that transvaginal fine-needle aspiration of SOC 
is a reliable alternative to surgery, demonstrating many 
advantages, such as excellent tolerance, low risk and low 
recurrence rates, especially in premenopausal women.

Gupta et al. also published promising results perform-
ing percutaneous aspiration and subsequent methotrex-
ate injection into SOC and endometriomas. In follow-up 
ultrasonography in  their study, cysts had disappeared 
in 120 patients (90.9%) and persisted in 12 patients (9.1%).24

Transvaginal ultrasound-guided aspiration of  SOC, 
performed in  properly qualified patients, may reduce 
to a minimum the risk of procedure-related malignant 
transformation of the lesions. Furthermore, the low re-
currence ratio, comparable to that following laparoscopic 
cystectomies, shows that it may be considered second-
stage procedure after conservative management of SOC 
or regarded as a less radical treatment in difficult recur-
rent cases of SOC with negative CA125 levels and ROMA 
scores. Transvaginal ultrasound-guided aspiration can 
eliminate risk of pelvic adhesions or morbidity due to sur-
gery, and can preserve fertility, which can be especially 
important in young women.

Summing up, transvaginal ultrasound-guided aspiration 
of SOC should be considered an alternative method for 
the treatment of selected cases of adnexal cysts in women 
of all ages.
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