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Abstract

Introduction Postnatal management of ovarian cysts in neonates is debated.

Methods A retrospective analysis of neonates diagnosed with ovarian mass at a tertiary referral center (Jan 2014—May 2024).
Results 64 neonates (1 day—8 months; mean: 8.2 weeks) were diagnosed with 65 ovarian masses >20 mm (mean: 44.2 mm;
range: 20-81 mm). Prematurity was present in 31% (n=20). Primary surgery was performed in 11 cases due to severe
symptoms/uncertain mass origin; 3 underwent percutaneous puncture; 50 were observed. Of these, 37/50 (74%) had cyst
regression within 18 months, including 7 complex cysts (19%). Delayed involution occurred in 6/50 (12%) observed. Both
complex morphology and larger cyst size were significantly associated with delayed regression (p =0.0005, p =0.0045,
respectively). 8/50 (16%) underwent intervention for cyst enlargement (2 laparoscopies, 5 punctures) or concern for interval
torsion (1 laparotomy). No confirmed postnatal torsion or hemorrhagic complications occurred in the observation group.
One patient required a repeat procedure after percutaneous reduction. No significant association was found between lesion
size and the symptoms of recent adnexal torsion (p =0.99).

Conclusions Observation is safe for asymptomatic ovarian cysts. Postnatal torsion is rare but can occur regardless of lesion
size, including patients with no prior history of ovarian cysts.

Keywords Fetal ovarian cyst - Neonatal ovarian cyst - Ovarian cyst puncture

Introduction

Ovarian cysts, both in the fetal period and in infancy, are
usually of follicular origin.

It is suggested that the cyst formation is caused by
increased concentrations of fetal and placental hormones—
pituitary gonadotropins (FSH and LH), placental HCG, and
estrogen [1-3]. Another theory assumes the immaturity of
the pulse generator located in the arcuate nucleus of the
hypothalamus. As neonates develop, the hypothalamus and
pituitary glands become increasingly sensitive to negative
feedback from low sex steroid levels, explaining both the
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delayed involution of cysts and the occurrence of ovarian
cysts in premature neonates [2—4]. Spontaneous resolution
of the cysts usually occurs within 10-14 months [3, 5].
Despite the benign nature of the lesion, the presence of
a large cyst can lead to complications, with adnexal torsion
and subsequent ovarian loss being among the most severe.
Rarely reported complications arise from mass effects or
hemorrhage. Following Nussbaum et al. [6], neonatal cysts
are commonly classified based on sonographic parameters
into two categories: “simple” cysts, which are unilocular,
well-demarcated lesions with anechoic contents and thin
walls, and “complex” cysts, characterized by hyperechoic
or inhomogeneous contents, often accompanied by fluid lev-
els, septa, or calcifications. Reports indicate a significantly
higher risk of complications for large, complex cysts with
a 40 or 50 mm cut-off point [1, 7]. However, most analyses
focus on prenatal ultrasound imaging and postnatal outcome,
thus providing no insight into the effectiveness of postnatal
intervention. Surgical intervention is clearly indicated for
symptomatic patients, but its necessity for asymptomatic
newborns is debated. Percutaneous ultrasound-guided cyst
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puncture offers a minimally invasive alternative [5]; how-
ever, due to the limited number of studies on this technique,
the complication rate remains unknown.

We present an analysis of treatment outcomes for ovar-
ian masses in the first year of life. The center uses a strat-
egy of observation in asymptomatic patients with ovarian
cysts, regardless of lesion size or its sonographic features.
Patients are monitored through regular outpatient ultra-
sounds. Given the limited utility of ovarian tumor markers
in this age group, the center's protocol includes measuring
only alpha-fetoprotein (AFP) to confirm its expected decline
in two consecutive assays, thereby helping to rule out imma-
ture teratoma. Parents are counseled on the need for urgent
hospitalization if alarming symptoms arise. In symptomatic
patients, prompt surgical intervention is undertaken, with
laparoscopy and ovarian-sparing techniques as the preferred
approach. Oophorectomy is avoided, even in the presence
of necrosis, and is considered only when there is complete
disintegration or autoamputation of the gonad.

Methods

We conducted a retrospective analysis of patient records for
those consulted at the surgical outpatient clinic or hospital-
ized in the pediatric surgery unit between January 2014 and
May 2024 due to lesions originating from the ovary. Medical
records were reviewed to collect data on patients'age, prena-
tal history, detected perinatal anomalies, results of ante- and
postnatal imaging, symptoms, surgical procedures, and intra-
operative findings, including adnexal torsion, intra- and post-
operative complications, recurrences, and synchronous dis-
eases. Outpatient clinic records were analyzed for additional
tests and follow-up ultrasonography results. Only patients
who attended at least one follow-up visit confirming regres-
sion or completion of treatment were included in the study.
Patients were divided into groups based on the size of the
ovarian lesion into three categories—Ilesions smaller than
20 mm, with lesions 20—40 mm in size, and lesions larger
than 40 mm. Since the presence of small follicular cysts is
not considered pathology, patients with lesions smaller than
20 mm were excluded from the study. The remaining two
groups were compared regarding the frequency of symp-
toms, comorbid conditions, applied therapeutic approaches,
and treatment outcomes. Ovarian cysts were categorized as
simple or complex based on sonographic features. Categor-
ical variables were compared using Fisher's exact or chi-
square test, and continuous variables were analyzed using
the Mann—Whitney U test due to non-normal distribution. A
Spearman's rank correlation coefficient was used to evaluate
the relationship between cyst size and time to regression. A
p value <0.05 was considered statistically significant. The
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study was conducted with approval from the Jagiellonian
University Institutional Review Board (#118.6120.52.2023).

Results

Between January 2014 and May 2024, 104 infants under
one year of age were treated at a tertiary referral center for
lesions of ovarian origin. Of these, 64 patients presented
with 65 lesions measuring >20 mm and had available fol-
low-up data. The remaining 40 patients were excluded from
the study. Thirty-five girls were observed in the hospital out-
patient clinic, and 29 were hospitalized.

Age at admission ranged from 1 day to 8 months (mean
8.2 weeks). Most of them were diagnosed at prenatal age (n
=43; 67%), 17 (26.5%) in the first month of life, and 4 (6%)
later in infancy. A significant part of the group consisted of
premature babies (n =20; 31%), with an average age of birth
of 30 weeks of gestation (range 25-36). Cyst sizes ranged
from 20 to 76 mm, with a mean diameter of 42.3 mm.

In all children, the diagnosis was made based on an ultra-
sound examination. In 6 girls, diagnostics were extended to
include cross-sectional imaging (pelvic MRI in 3, CT in 3)
due to the unknown origin of the mass (suspected gastro-
intestinal duplication, mesenteric lymphatic malformation,
hydrocolpos). Nine patients presented cystic changes in both
ovaries; however, cysts exceeding 20 mm in diameter bilater-
ally were observed in only one patient. The average initial
size of the lesion was 44.2 mm (range 20 to 81 mm). Thirty-
two patients had a lesion smaller or equal to 40 mm (Group
I), and in 33 cases, the lesion exceeded this size (Group II).
Complex cyst morphology was significantly more frequent
in Group II (62%) compared to Group I (29%) (p= 0.0166)
[Table 1].

Initially, most patients were asymptomatic (n =42;
65.6%). Feeding intolerance and restlessness were observed
in six (9.4%). Symptoms suggestive of a mass effect were
suspected in four cases; however, in two premature infants
(one with neonatal respiratory distress and one with con-
stipation), the symptoms persisted despite intervention.
Ultimately, the mass effect was confirmed as the cause of
symptoms in one child, presenting as urinary retention in the
pelvicalyceal system. In two cases, gastrointestinal obstruc-
tion resulted from necrotizing enterocolitis, which developed
in infants born at 27 and 36 weeks of gestation. Two pre-
mature infants exhibited signs of hyperestrogenism, includ-
ing vulvar edema and breast enlargement, which resolved
spontaneously. In 9 children (14.1%), a compressible mass
in the abdomen was palpable during physical examination.
Notably, no child presented with clinical signs of intra-
abdominal bleeding.

Although mass effect and palpable abdominal masses
were observed exclusively in Group II, no statistically
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Table 1 Comparison of patients based on cyst size (Group I: cysts
20—40 mm; Group II: cyst >40 mm)

Group I Group 11 P
Sonographic image
Simple 22 13
Complex 9 21 0.0166
Symptoms
Sugestive for ovarian torsion 4 3
Mass effect 0 1
Papable mass 0 9
Hyperestrogenism 1 1 0.0555
Comorbidities
Prematurity 11 9
NEC* 1 0.9999
Final approach
Observative 25 19
Percutaneous aspiration 0 7
Laparoscopy 5 4
Laparotomy 1 4 0.0222
Outcome
Spontaneous involution 25 11
Delayed involution 0 8 0.0014
Ovarian loss/preservation
Loss 2 14
Preservation 29 20 0.0031

Parameters with p values less than 0.05, indicating statistical signifi-
cance, are highlighted in bold

NEC, nectrotizing enterocolitis

significant difference was found between Group I and Group
II regarding the presence of symptoms suggestive of ovarian
torsion (p=0.9999). In 50 patients (mean size 52 mm), due
to the lack of severe symptoms, initially conservative treat-
ment was used—the infants were discharged from the hospi-
tal, with a plan of abdominal ultrasound examination every
6-9 weeks in the outpatient clinic. In this group, none of the
cysts showed ultrasound features suggestive of an ovarian
tumor, such as calcifications, solid components, or abnor-
mal vascularization. The remaining 14 patients underwent
surgical intervention. Three underwent ultrasound-guided
puncture through the abdominal wall. Laparoscopy was per-
formed in seven cases, while laparotomy was the preferred
approach in four. Ovarian-sparing surgery was possible in
seven patients (including five with ovarian torsion), while
autoamputation or chronic torsion with ovarian disintegra-
tion was found in four girls [Fig. 1]. No perioperative or
postoperative complications were observed in the patients
who underwent surgery. In one patient, during percutaneous
puncture, the leakage of contents into the abdominal cavity
was observed. However, this did not entail any clinical con-
sequences. Additionally, one child required reintervention

following percutaneous decompression due to the regrowth
of a mass, necessitating a repeat procedure.

Histological examination of all surgical specimens con-
firmed functional lesions, whereas cytology of each sample
obtained during percutaneous puncture revealed protein con-
tent and single plasma cells.

Follow-up

Among the 50 patients managed conservatively, cyst resolu-
tion occurred within 18 months in 37 (74%) cases, including
7 complex cysts (19%). In six girls, all of whom had large,
complex cysts, resorption was delayed, occurring only after
the second year of life (range: 24-51 months, mean: 35.5
months).

Cyst enlargement was observed in nine patients (all with
cysts exceeding 40 mm). Six of them were admitted to the
ward and underwent surgical intervention (four percutaneous
punctures and two laparoscopies). In the remaining cases, no
intervention was performed due to a lack of parental consent.

In one patient with bilateral cysts (a complex cyst meas-
uring 49 mm and a simple cyst measuring 22 mm), ovar-
ian torsion was suspected due to symptoms of irritability
and feeding intolerance. Emergency laparotomy confirmed
chronic torsion with ovarian autoamputation, while the sim-
ple cyst was separated from a healthy ovary.

Time to spontaneous involution was significantly longer
in infants with complex cysts (mean: 29.9 months; range:
4-80 months) compared to those with simple cysts (mean:
7.6 months; range: 2—16 months). The difference was statis-
tically significant (p = 0.0005, Mann—Whitney U test), with
complex cysts showing greater variability in regression time.
A moderate positive correlation was observed between the
maximum cyst diameter and age at regression (Spearman's
R=0.43, p=0.0045) [Fig. 2].

Sonographic evaluation confirmed the absence of pathol-
ogy and the presence of two healthy ovaries in 34 patients. In
nine cases (all but one with an initial cyst size exceeding 40
mm), only a single ovary was visualized following cyst invo-
lution [Fig. 3]. Among preterm infants diagnosed postnatally
(mean gestational age at birth 27.2 weeks), all simple cysts
resolved spontaneously, regardless of size (mean diameter:
37 mm; range: 2650 mm). All patients showed the expected
decrease in AFP levels on follow-up testing.

Discussion

Ovarian cysts in infants are usually of follicular origin. In a
group of our patients, all cysts were functional, and none of
the lesions turned out to be neoplastic tumors. The possibil-
ity of ovarian malignancy is extremely remote in children
under the age of 2 years [8, 9]. Despite the benign nature
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Fig. 1 Management and outcome of infants with ovarian cyst (n= 64)
in our retrospective study. The cohort was classified into two groups
based on sonographic findings: simple cysts (n =34) and complex
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Fig.2 Correlation between
the largest cyst diameter at
diagnosis and the age at cyst
involution in patients managed
conservatively
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Fig.3 A large ovarian cyst with gonadal autoamputation visualized
on initial ultrasound examination. The cyst content was drained per-
cutaneously, and the cyst with the gonad underwent involution within

of the lesion, its management remains unclear for both
gynecologists overseeing fetal care and pediatric surgeons
performing postnatal interventions.

It is suggested that the majority of neonatal torsion occurs
antenatally [10, 11]. In a review by Brandt et al., 92% of
neonatal ovaries with torsion showed signs of torsion on
the first postnatal ultrasound, indicating that most of these
events likely occur in utero [2]. Evidence suggesting an
increased risk of ovarian torsion primarily originates from
studies describing ovarian size and morphology on prena-
tal ultrasonography and postnatal surgery findings. Critical
analysis of these studies highlights difficulties in determin-
ing whether the reported cases represent antenatal or post-
natal torsion.

Maximum Cyst Diameter (mm)
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18 months. 1—Large abdominal cyst. 2—Amputated ovary at the
upper pole of the lesion

The latest European Paediatric Surgeons'Association
Consensus Statement on the Management of Neonatal Ovar-
ian Simple Cysts suggests that neonates with simple ovarian
cysts larger than 4 cm should be offered surgical intervention
within the first two weeks of life, with complete laparoscopic
cyst aspiration and fenestration using bipolar instruments as
the preferred approach [12]. Our analysis, along with find-
ings from other reported cohorts of neonates under clinical
observation, suggest that postnatal ovarian torsion is a rare
occurrence and that expectant management of simple cysts is
safe regardless of their size. It is important to recognize that
ovarian torsion can present as acute abdominal symptoms
in infants and should be considered in the differential diag-
nosis, even in the absence of a prior history of ovarian cysts.
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Complex cysts are often treated surgically soon after
birth, and ovary removal rates often exceed 80% [1, 2,
7, 13, 14]. However, studies focusing on the observa-
tion of complex cysts, including our report, indicate that
complex neonatal ovarian cysts tend to involute sponta-
neously [11, 14, 15]. Romiti et al. point out that the divi-
sion of cysts into complex and simple ones is outdated.
They suggest that implementing the expanded ultrasound
terminology introduced by International Ovarian Tumor
Analysis (IOTA) may enhance the accuracy of predicting
spontaneous cyst involution. According to their findings,
cysts with low-level internal content (previously classified
as complex) frequently resolved spontaneously [Fig. 4].
Conversely, cysts exhibiting ground-glass, hemorrhagic,
mixed, or undefined content were commonly associated
with necrosis on histopathological examination following
surgical intervention [15].

Due to advances in sonographic imaging technology, it
is now possible to obtain greater detail and assess ovarian
blood flow with high precision. In our group, three patients
with cysts classified under the recognized nomenclature as
complex underwent percutaneous drainage. In one case, sin-
gle inclusions and septations within the lumen were attrib-
uted to a prior in-utero puncture. In the remaining two cases,
daughter cysts—considered pathognomonic for congenital
ovarian cysts [16, 17]- were observed within the lumen.
Complete resolution was achieved in all patients following
the drainage procedure. This procedure is not recommended
for cysts with suspected intraluminal hemorrhage, solid
components, or when there is any uncertainty regarding the
origin of the cyst. However, this underscores the necessity
of an individualized, patient-specific approach.

The population of neonates with ovarian cysts dif-
fers in terms of perinatal history, including interventional

TiB0.2 MI 0.7

- o™

+ Dist 3.67cm
i Dist 3.25¢cm

procedures and suspected intrauterine torsion, intrapartum
events and complications, gestational age at birth, or birth
weight.

In our cohort, premature infants accounted for 31%
of the cases. The immaturity of the hypothalamic-pitui-
tary—gonadal axis is associated with prolonged mini puberty
and ovarian hyperstimulation syndrome in preterm babies
[18, 19]. In an extremely premature newborn, it is important
to recognize the 40 mm size threshold as artificial since even
smaller lesions may constitute a significant part of the pelvic
and abdominal volume. In this specific group, due to the
high risk of life-threatening complications of prematurity,
we are also inclined to minimize interventions. The lim-
ited data suggest spontaneous disappearance and absence of
observed severe complications in this group [20].

In symptomatic children suspected of having ovarian
torsion, surgical treatment should be initiated immedi-
ately. Detorsion and ovarian-sparing surgery are strongly
recommended, as partial regeneration of the ovarian cor-
tex remains possible even in the presence of necrosis. The
intraoperative assessment of vascularization using indocya-
nine green is gaining popularity [21]. However, since the
only chance to save ovarian parenchyma lies in its simple
detorsion and ovarian-sparing surgery, it is worth question-
ing whether the use of indocyanine green in this context is
meaningful. Avoiding oophorectomy, even in the presence of
visible necrosis, does not lead to complications but instead
provides an opportunity to preserve the ovarian cortex.
Despite the surgeon's impression that the necrotic changes
were complete, histological examination often reveals the
presence of viable ovarian tissue [2, 5, 11, 14].

This underscores the conclusion that the ovary should
be retained in all cases where complete disintegration or
autoamputation has not occurred. Removal of a viable ovary
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Fig.4 Complex cyst of the left ovary that completely involuted within 4 months. 1—cyst with visible fluid level; 2—left ovary visualized during

follow up
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should not be considered a therapeutic option in the case of
difficulties in separating the ovary from the cyst.

Study limitations

We are aware of the multiple limitations of our study. First,
its retrospective design makes it prone to selection bias, as
we could only include cases documented in medical records.
Some data were inconsistently recorded, which could affect
the accuracy of our analysis. Imaging and surgical documen-
tation varied, making it challenging to apply a uniform clas-
sification of cysts. The small sample size and heterogeneity
within the group, particularly in the subgroup of premature
infants, limits the usability of the data.

Conclusions

Given the high spontaneous resorption rate, and lack of
symptoms, early neonatal surgery should be considered
carefully with the guardians. Proper qualification relies
on prenatal imaging and collaboration between pediatric
surgeons and obstetrician-gynecologists. Observation of
asymptomatic cysts is generally safe, regardless of size. Sus-
pected antenatal ovarian torsion doesn't require immediate
intervention, as ovarian salvage in asymptomatic patients is
unlikely. Postnatal torsion is rare but can occur regardless
of lesion size, including patients with no prior history of
ovarian cysts. Oophorectomy should be avoided to preserve
any viable ovarian tissue.
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