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Abstract

Objective: To describe prenatal and postnatal outcomes of ultrasonographically diagnosed fetal ovarian cysts (FOC) and to review the literature to propose
an obstetric management algorithm.
Methods: We performed a retrospective analysis of fetuses with an ultrasound-based diagnosis of FOC. The size, location, and ultrasound features of
the cysts were recorded. Follow-up and treatment modalities are described.
Results: 13 of 16 had follow-up data. Almost all cases were diagnosed in the
third trimester. FOC was mostly unilateral, with a mean diameter of 40.4 mm.
The cysts were classified as simple in 12 cases (75%). Eleven cases (68.7%) remained stable, and 2 resolved spontaneously (12.5%) during pregnancy. No associated anomalies or chromosomal abnormalities were found. Postnatal management was surgical in 50% of cases, with laparoscopy as the main procedure.
Cystectomy and salpingo-oophorectomy were performed in 4 infants each.
Conclusions: FOC is frequently isolated. Prognosis is generally good. Regular ultra-sound is necessary before and after birth to detect complications that
could endanger the ovarian parenchyma. Conservative management is recommended in simple cysts under 4cm, and surgical procedures can be performed
in larger simple cysts or when complications are suspected. Tissue-sparing surgery is preferable.

Introduction
Fetal ovarian cysts (FOC) are the second most common
type of abdominal mass after urinary tract mass and the most
common abdominal mass in female newborns[1]. In most cases,
FOC are small, unilateral, benign, and asymptomatic and regress
spontaneously during gestation or during the first months of
life[2,3]. However, complications such as intracystic hemorrhage
and ovarian torsion can occur and could lead to complete loss of
the ovarian parenchyma[4].
The first neonatal ovarian cyst was reported in 1889 as
an autopsy finding in a stillborn infant[5], but the first sonographic diagnosis of FOC was made in 1975[6]. Since then, improvements in ultrasound techniques and protocol-based systematic
examination of fetal anatomy have led to an increase in the
number of cases of FOC detected. Nevertheless, management
remains controversial for several reasons[7]. First, the differential
diagnosis between FOC and other fetal abdominal cystic masses
can be challenging[3]. Second, in the case of complicated cysts,
findings supporting conservative and invasive management are
contradictory[8]. Finally, treatment of the neonate also differs between the reported series[9,10].
The aims of the present study were to evaluate our findings in the management and follow-up of prenatally diagnosed

FOC and to design a treatment algorithm that could help clinicians to better address this anomaly.

Materials and Methods
We performed a descriptive observational study of all
patients with a prenatal ultrasound-based diagnosis of FOC in
our Fetal Medicine Unit from October 2004 to September 2011.
All ultrasound examinations were performed transabdominally
using a 4-8–MHz probe (GE Logic 9 and Voluson Expert).
Gestational age was confirmed based on the date of
the last menstrual period or by measurement of the fetal crownrump length in the first trimester ultrasound evaluation. Irrespective of gestational age, a diagnosis of FOC was confirmed when
a cystic mass was identified in a female fetus, mainly in the lower part of the abdomen. This mass had to be distinct from the
bladder and more than 20 mm in diameter (Figure 1). According
to the Nussbaum classification[11]. FOC were classed as simple or
uncomplicated and complex or complicated by torsion or hemorrhage. An uncomplicated cyst is anechoic, with a thin wall.
A complicated cyst contains fluid-debris level, retracting clot,
septa and often has a thick wall[11]. Exhaustive fetal ultrasound
was performed after the diagnosis of FOC in order to detect any
associated anomalies. Follow-up was with serial ultrasound ev-
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ery two weeks to detect signs of a growing cyst or complications
such as intracystic hemorrhage or torsion of the mass.

Figure1: Ultrasound images of fetal ovarian cysts.
A. Longitudinal view of fetal abdomen showing a simple ovarian cyst.
B. Axial view of the fetal abdomen showing a complex ovarian cyst
with internal debris. S, spine.”

The potential need for neonatal surgery was taken into
consideration, even though no prenatal procedures were performed in our unit thus we did not consider in utero aspiration
in any case. Karyotype studies were only suggested if FOC was
associated with markers of aneuploidy and/or other congenital
disorders related to chromosomal abnormalities. Maternal-fetal
variables and perinatal data were obtained retrospectively from
the medical records. Transabdominal ultrasound was performed
on all newborns with prenatal diagnosis of FOC.

Results
We found 16 cases of FOC during the study period in

a total of 57,934 newborns in our center of which 48.4% were
female (incidence 5.7/10,000 female newborns). (Table 1) summarizes prenatal and postnatal clinical variables and sonographic and histological findings. The mean gestational age at diagnosis was 32 weeks (±5 weeks). All cases were diagnosed in
the third trimester, except for 1 case, which was detected at 16
weeks during an amniocentesis for high risk in the combined
screening. FOC were mostly unilateral and diagnosed with a
mean diameter of 40.4 mm (±17.1 mm). In 11 cases (68.7%),
the size of the FOC remained stable during pregnancy. However, 5 cysts became enlarged, with the result that the mean
maximum diameter at the end of gestation was 45.7 mm (±17.7
mm). Only 2 simple cysts resolved spontaneously during pregnancy (12.5%), and no simple cysts became complex prenatally.
Most cysts (12/16, 75%) were classed as simple according to the
Nussbaum classification[11]. All the cysts were isolated, with no
associated anomalies or markers of chromosomal abnormalities.
All the pregnancies were unremarkable and most were full-term.
Delivery was vaginal, and fetal weight was in the normal range.
Relevant findings are shown in (Table 1).
Postnatal follow-up was managed by pediatricians and
pediatric surgeons, and data were collected for 13 cases (3 cases were lost to follow-up). Perinatal management was conservative in 5 cases (38.4%) the cyst resolved spontaneously after
birth and surgical in 8 cases (61.5%). Surgery was indicated for
complex cysts (2 cases), or specific symptoms and signs (e.g.
pain, abdominal distension) suggesting ovarian torsion (6 cases).
Most of the procedures were performed by laparoscopy within
the first 15 days after birth. Laparoscopic cystectomy and salpingo-oophorectomy were performed in 4 cases each. Histopathology revealed benign ovarian cyst in all the 8cases.

Table 1. Ultrasound features and clinical management in 16 cases of fetal ovarian cyst.
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BOC, benign ovarian cyst; CS, cesarean section; FO, foramen oval; IUGR, intrauterine growth restriction; L, left; R, right; US, ultrasound.
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Discussion

of 82% and specificity of 100%[19]. We did not assess this sign.
(Table 2) describes the differential diagnosis and management of
fetal abdominal cystic masses.
Table 2. Differential diagnosis of fetal intra-abdominal cystic masses.

FOC is reported to be the most common abdominal
mass in the female fetus (incidence 1 in 2500 live births)[12]. Our
findings confirm this incidence (1/1755 female newborns).
Ultrasound diagnostic criteria include the following:
(1) confirmation of female gender;(2) presence of a cystic structure that is regular in shape and located off the midline; (3) size
≥ 20 mm in diameter (otherwise the diagnosis is maturing follicles); (4) identification of normal urinary tract anatomy; and (5)
identification of normal gastrointestinal structures[13].
FOC is mostly diagnosed in the third trimester (≥28
weeks), and the cyst is usually small (<40 mm) and unilateral (95%). These findings are consistent with our results[14]. The
origin of FOC is unclear, although the cyst may develop as a
result of fetal ovarian stimulation by hormones such as fetal
follicle-stimulating hormone, maternal estrogens, and placental human chorionic gonadotropin[15]. Incidence is higher in
pregnancies complicated by Rhesus factor incompatibility, preeclampsia, and diabetes mellitus, presumably because of the increased production of human chorionic gonadotropin by a large
placenta[16]. Fetal hypothyroidism and congenital adrenal hyperplasia are other possible causes[17].
Cyst echogenicity is the main criteria for establishing
prognosis of FOC. Nussbaum et al. categorized FOC according
to ultrasound criteria as simple (uncomplicated or follicular) and
complicated[11]. Simple cysts are anechogenic, round, unilocular,
intrapelvic, or more often intra-abdominal, unilateral or seldom
bilateral, thin-walled, and more or less mobile with the mother’s
position. Complicated cysts, on the other hand, are het-erogeneous and thick-walled, with hyperechogenic components. They
contain free floating material with intracystic septa and are mobile after torsion. In fact, the absence of color Doppler flow is
highly specific for ovarian torsion[18].
In order to facilitate differential diagnosis, Lee et al.[19]
described a sonographic sign called the “daughter cyst”, which
consists of a small (2-8 mm), round, anechogenic structure resembling a small cyst within or outside the main cyst. This feature confirmed the ovarian origin of the cysts, with a sensitivity
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A review of the literature revealed that most FOC are
benign, being carcinomas very uncommon (<3%)[19]. In our
study, histopathology revealed that all the cysts were benign.
Fetal complications are infrequent but several have
been described. Hydramnios appears in 10% of pregnancies
with FOC, especially when cysts are larger than 50-60mm. Hydramnios and ascites can be secondary to partial gastrointestinal
tract obstruction[12,20]. However, we did not observe these condiPérez, R., et al
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tions in our series.
Ovarian torsion is the most common and serious adverse condition of FOC and may manifest as fetal tachycardia
owing to peritoneal irritation[21,22]. Ultrasound findings of adnexal torsion are not specific, but bleeding within an ovarian cyst is
usually associated with torsion[23]. Torsion can be further complicated by circulatory impairment and hemorrhagic infarction
with or without autoamputation[24]. The amputated ovary is then
resorbed or becomes a mobile calcified abdominal mass[24].
Other rare complications include gastrointestinal obstruction or perforation, urinary tract obstruction, incarcerated inguinal hernia, ovarian autoamputation, and sudden infant
death[2].
FOC is frequently solitary and not associated with
chromosomal defects[25]. Nevertheless, several anomalies, such
as hypertrophic pyloric stenosis, corpus callosum agenesis, and
fetal hypothyroidism have been reported to be associated with
FOC[20] In our series, all the FOC were isolated.
Prenatal detection and prenatal and postnatal follow-up
of FOC is mainly based on ultrasound, however fetal or neonatal magnetic resonance imaging may be useful and should be
performed when ultrasound does not provide definitive information or when serial ultrasound examinations do not show spontaneous regression of an ovarian cyst[26].
Management is controversial with several options described in the literature, including watchful expectancy, antenatal aspiration of simple cysts to prevent torsion and ovarian loss
and finally, observation or resection of all complex cysts in the
neonatal period[27]. Prenatally, FOC often regress spontaneously
requiring exclusively periodical follow-up. Other cases persist
after birth and may eventually develop complications thus FOC
need to be monitored prenatally and postnatally by serial ultrasound[25,28]. A period of two weeks was considered reasonable in
our center for prenatal follow-up.
In the rare event of bilateral FOC or fetal severe anaemia due to rupture of the cyst or fetal compromise secondary
to compression, early delivery should be considered, after confirmation of fetal lung maturity, to prevent fetal distress or the
possibility of bilateral ovarian loss[2].
In utero aspiration of simple FOC may be considered in
simple ovarian cysts larger than 4-5 cm in order to reduce their
size and avoid complications such as torsion or compression[8].
Several authors have shown the technique can be safe and effective in preventing ovarian torsion, as well as giving hope of
fertility to the newborn[8]. However, Heling et al. only recommend it if the cyst is large enough to impair spontaneous delivery or cause distension of the fetal abdomen[4], as this procedure
is associated with complications such as reformation of the cyst,
infection, premature rupture of membranes and premature labor.
In our center, we did not perform aspiration in any of our cases.
Based on the management options previously described
we have developed an algorithm for the prenatal approach of
FOC (Figure 2).

*e.g. bilateral cysts, severe anemia, organ compression. Confirmation of lung
maturity

Postnatally, many authors have advocated conservative
management of asymptomatic simple and complex FOC based
on the limited risks of this approach compared to the complications of a surgical procedure and a general anesthesia[29], On
the contrary, Karakus et al. reported that complex ovarian cysts
lead to problems even after regression in the postnatal period
and require operative intervention sooner or later. The literature
reveals postnatal surgery by sparing procedure has been recommended for cysts that are complex, irrespective of their size[21] in
order to avoid the loss of the ovary and infertility[3]. When neonatal ovarian cysts cause pain, vomiting, fever, irritability, and
abdominal distention then surgical procedure is clearly justified.
Minimally invasive approaches, such as laparoscopic
and microendoscopic procedures are recommended[3], since they
allow aspiration, cystectomy, decapsulation of the ovary, stripping of the cyst wall, and, if necessary, oophorectomy. Mini-laparotomy with externalization-aspiration has been shown to be
safe, with similar advantages to laparoscopy[30].
In our series, surgery was indicated in 8 cases (50%).
Laparotomy was performed in the only case of bilateral cysts and
detorsion and cystectomy of the left ovarian and salpingo-oophorectomy of the right ovarian were needed. Oophorectomy
was performed because of intracystic hemorrhage or necrosis of
the ovary in other 4 cases.
The benefits of surgical management include removal
of the cyst for optimal preservation of the ovary, histological
confirmation, and division of any adhesions between the ovary
and adjoining organs[9].
Vaginal delivery is recommended if no obstetric contraindications are present[30].

Conclusions
FOC is a rare anomaly that usually presents in isolation. However, differential diagnosis including other fetal cystic
masses is essential. Appropriate management depends on the
size of the cyst and the presence of complications. Conservative
prenatal and postnatal management is the main recommendation
for uncomplicated cysts. When surgery is necessary, minimally invasive procedures are the most suitable for preservation of
the ovarian parenchyma and treatment of complications such as
ovarian torsion.
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