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Background/Purpose: Management of asymptomatic neonatal ovarian cysts varies. Some surgeons advocate
initial observation, while others recommend immediate operation depending on cyst size and complexity.
This study aims to compare outcomes of initial observation versus primary surgery, focusing on incidence of
postnatal torsion and ovarian preservation.
Methods: A retrospective study (1997–2012) of neonates with an ovarian mass was performed. Data on cyst
size, ultrasound characteristics, clinical course, complications, and pathology were extracted.
Results: Thirty-seven neonates with asymptomatic ovarian cysts were identified (N = 25 observed, N = 12
primary surgery). Overall, 12/25 (48%) observed had successful cyst regression, including 3/8 (38%) cysts

≥50 mm and 6/15 (40%) complex. 13/25 patients (52%) underwent surgery for failure of cyst regression (11/
13) or concern for interval torsion (2/13). Postnatal torsion occurred in 1/25 observation patients (4%), or 1/
8 (13%) with cysts ≥ 50 mm. Overall rate of ovarian preservation between groups was not statistically
different [6/8 (75%) observed versus 8/9 (89%) primary surgery; P = 0.577]. Pathology found viable ovarian
tissue in all oophorectomy specimens (N = 3).
Conclusions: Postnatal torsion is rare. A period of observation spares half of neonates from an operation,
without decreasing ovarian salvage. Initial management should consist of observation, regardless of size
or complex characteristics. If operative intervention is necessary, ovary preserving techniques should
be utilized.

© 2014 Elsevier Inc. All rights reserved.
The routine use of prenatal ultrasound has led to a significant
increase in the identification of neonatal ovarian cysts. The
estimated incidence of clinically significant ovarian cysts is 1/2500
live births, [1] making it the most common cystic abdominal mass
in newborn girls [2]. Thought to form as a result of exposure to
maternal estrogens, placental HCG, and fetal gonadotropins, most
neonatal ovarian cysts spontaneously resolve during the first year of
life [3].

Early studies suggested aggressive surgical treatment for all
neonatal ovarian cysts due to the risks of torsion, intestinal
obstruction, and case reports of infant deaths [4,5]. More recent
studies have shown that simple cysts less than 50 mm on postnatal
imaging will likely spontaneously resolve and can be observed [6,7].
Management of asymptomatic cysts greater than 50 mm is contro-
versial. Some studies have suggested that simple cysts larger than
50 mm pose an increased risk of ovarian torsion and that early
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operative management may lead to improved ovarian preservation
[7,8]. However, this concept is based on small case series in which the
incidence of postnatal torsion is not clear. In a review by Brandt et al.
[9], 92% of neonatal ovaries with torsion had evidence of torsion
present on the first postnatal ultrasound, suggesting that a majority of
such events occur in utero.

Some studies have also recommended early operation for
neonatal cysts with complex characteristics, due to the risk of
bleeding, rupture, or intestinal obstruction [10–12]. Other reports,
however, suggest a high incidence of spontaneous resolution of
complex cysts without complication [13,14]. Complex cysts are those
with echogenic appearance on ultrasound and may contain septa,
debris-fluid level, or clot. These findings may represent neonatal
ovarian torsion or hemorrhage from cyst lining [15]. Ovarian
malignancies are extremely rare in this age group, so tumor markers
are not routinely evaluated during the work-up of complex neonatal
cysts [3].

Based on evidence that a majority of neonatal torsion occurs
antenatally and that both large and complex cysts can resolve, we
question whether it is necessary to operate immediately on
asymptomatic cysts N50 mm or those with a complex appearance.
The aims of this study are to characterize the relative risks of a
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Table 2
Clinical characteristics of neonates with successful versus failed observation of an
ovarian cyst.
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period of initial observation versus early operation, focusing on the
incidence of postnatal torsion, rate of ovarian preservation, and
surgical complications.
Successful
observation

Failed
observation

P value

Number of patients 12 13
Diagnosis 0.014

Antenatal 5 (31%) 11 (69%)
Incidental 6 (100%) 0 (0%)
Mass 1 (33%) 2 (66%)
Obstruction 0 0

Mean size (mm) ± SD 41 ± 16.1 52 ± 17.9 0.127
Complex cyst 6 (40%) 9 (60%) 0.329
Mean observation (wks) ±
SD

27 ± 14.4 12 ± 16.0 0.03
1. Methods

The study was conducted with approval from the Indiana
University Institutional Review Board (IRB #1205008814). Neo-
nates with ovarian cysts ≥ 20 mm managed at a single tertiary care
children’s hospital from January 1997 to June 2012 were retro-
spectively identified by ICD-9 codes (183, 220, 620). Patients’
medical records were reviewed, extracting information on age at
diagnosis, cyst size and appearance at each postnatal ultrasound,
duration to cyst resolution, surgical procedure, complications, and
pathology. Cysts were classified based on ultrasound appearance as
simple, complex (septations or debris present), or solid. Size was
defined as the largest diameter seen on ultrasound. For the patient
with no ultrasound available, pathology reports and surgeon
descriptions were used. Pathology reports of patients treated
with oophorectomy were reviewed to determine if normal ovarian
tissue was present.

Patients were categorized into two groups based on the intended
initial treatment as observation (group 1) or primary surgery
(group 2). There was no standardized management protocol during
the study period. Cyst management was based on surgeons’
preference. Patients presenting with symptomatic ovarian cysts
(e.g. intestinal obstruction) were excluded from statistical analysis
as they were not candidates for observation. Clinical characteristics
and outcomes including ovarian preservation rates and complica-
tions were compared between groups. Ovarian preservation rates
were calculated excluding ovaries found to be auto-amputated as
these were not candidates for ovarian salvage. Mean sizes were
compared using 2 sample t-test, while nominal data were analyzed
using χ2 test. P values less than 0.05 were considered significant. All
analyses were performed using SPSS version 20 (SPSS Inc. IBM
Company, Chicago IL).
2. Results

A total of 39 female neonates with an ovarian cyst ≥20 mm were
identified. 25 patients were diagnosed on prenatal ultrasound, 7 were
diagnosed during work up for unrelated condition, 5 presented with
Table 1
Clinical characteristics of neonates with observation versus early operation for an
ovarian cyst.

Group 1 Group 2 P value

Observation No observation

Number of patients 25 12
Diagnosis 0.17

Antenatal 16 (64%) 9 (64%)
Incidental 6 (24%) 1 (7%)
Mass 3 (12%) 2 (14%)

Mean size (mm) ± SD 47 ± 17.6 67 ± 30.3 0.016
Cyst ≥ 50 mm 8 (32%) 9 (75%)
Characteristic 0.514

Simple cyst 10 (40%) 5 (42%)
Complex cyst 15 (60%) 6 (50%)
Solid 0 (0%) 1 (8%)

Surgery 13 (52%) 12 (100%)
Auto-amputated 5/13 (38%) 3/12 (29%) 0.673
Ovarian preservationa 6/8 (75%) 8/9 (89%) 0.577

Complication
Postnatal torsion 1 (4%) NA

a Excluding auto-amputated ovaries.
palpable mass on newborn examination, and 2 patients presented
with intestinal obstruction. One patient with obstruction was noted to
have a simple cyst with mass effect, the other patient had antenatal
torsion resulting in intestinal adhesions. These two patients were
excluded from the analysis as they would not have been candidates
for observation.

Group 1 consisted of 25 patients treated with initial observation,
of which 12 (48%) showed favorable cyst regression, while 13 (52%)
failed observation and eventually underwent surgery. Of those
successfully observed, 10/12 had complete cyst resolution by 1 year
with a mean time to resolution of 26.3 weeks (SD ± 13.9), while
ultrasounds were discontinued on the remaining 2 patients prior to
complete resolution. A majority of patients in group 1 had complex
cysts (15/25, 60%) versus simple (10/25, 40%). Of those with
complex cysts, 6/15 (40%) resolved without an operation, compared
to 6/10 (60%) patients with simple cysts (p = 0.677). There were
8 patients with cysts ≥50 mm observed, and 3/8 (38%) did not
require an operation.

Group 2 consisted of 12 patients managed with immediate surgery
and no observation period. Six of twelve (50%) patients had a complex
cyst, 5/12 (42%) had a simple cyst, and one patient had a solid
appearingmass. Average cyst size was smaller in patients treatedwith
observation compared to those brought directly to surgery (47 mm,
SD ± 17.6 vs. 67 mm, SD ± 30.3, P = 0.016) (Table 1).

Table 2 illustrates the clinical characteristics of patients treated
with successful versus failed observation. Reaching statistical signif-
icance, patients successfully observed were more likely to have had
the cyst diagnosed incidentally. Although not statistically significant,
in patients successfully observed there was a trend to smaller average
cyst size (41 mm vs 52 mm) and they were less likely to have a
complex cyst compared to those who failed observation.

Indications to discontinue observation and manage surgically
included failure of cyst resolution in 11/13 (84%) cases and concern
for postnatal interval torsion in only 2 cases out of 13 (16%). Mean
observation time prior to surgery was 12 weeks (range 3–64, SD ±
16.0). While there were no standardized criteria for failure of cyst
resolution, 10/11 (91%) cysts either increased in size or had less
than a 10% reduction in size during the observation period. The
concern for postnatal torsion was based on a change in cyst
appearance from simple to complex between follow up postnatal
ultrasounds. Both patients were asymptomatic. Torsion was found
in just 1 of these patients (case 24; Table 3/appendix) and was
treated with oophorectomy. Normal viable ovarian tissue was noted
on the pathology report of this specimen, suggesting that this ovary
could have been salvaged with an ovarian preserving approach. The
other patient with suspected interval torsion (case 22) was
explored and found to have hemorrhage into the cyst without
torsion, which was treated with cystectomy. The overall postnatal
torsion rate in the observation group was 1/25 (4%) overall, or 1/
8 (13%) for cysts ≥ 50 mm.
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In an analysis of all patients treated surgically, and after
excluding patients with auto-amputated ovaries that could not be
salvaged (n = 8), there was no statistically significant difference in
ovarian preservation rates between the observation group and the
primary surgery group [6/8 (75%) vs 8/9 (89%); P = 0.577].
Additionally, ovarian preservation was performed on all simple
cysts managed operatively (n = 7) and in 7/10 (70%) complex
cysts. Torsion was present in all 3 complex cyst cases in which
oophorectomy was performed. Torsion was thought to occur
antenatally in 2 of these cases, based on persistent complex
appearance on all follow up ultrasounds. Interestingly, in all three
cases managed with oophorectomy, the pathology report identified
areas of normal viable ovarian tissue.

The tendency to manage neonatal ovarian cysts with observa-
tion increased during the study period. During the first quarter of
the study (1997–2000), only 3/6 (50%) patients were treated with
a period of observation. This increased to 5/8 (63%), 7/12 (58%),
and 10/11 (91%) during the second (2001–2004), third (2005–
2008), and fourth quarter (2009–2012) respectively. This trans-
lated to a decrease in overall operative rates between the first
quarter [5/6 (83%)] and last three quarters of the study [5/
8 (63%), 8/12 (67%), and 7/11 (64%)]. Additionally, observation of
cysts ≥50 mm only occurred after 2004. There was no change in
ovarian preservation rates seen between the first half (1997–
2004) and second half (2005–2012) of the study—5/6 (83%) and
9/11 (82%) respectively.

In total, 13 procedures were laparoscopic, 11 were open and 1
was laparoscopic converted to open. There were no surgical
complications. The pathologic diagnosis of all surgical specimens
was non-neoplastic benign cyst, except for case 20 in the
observation group, with histology that appeared consistent with a
serous cystadenoma.
3. Discussion

A major concern when observing large neonatal simple cysts is
the risk of postnatal interval torsion, which could lead to ovarian
loss [3]. Data suggesting an elevated risk of torsion are primarily
based on studies reporting ovarian size and appearance during
prenatal ultrasound and the finding of torsion at time of surgery
[6,7,15]. However, upon review of these studies, it is difficult to
discern whether the cases with torsion represent antenatal torsion
versus postnatal interval torsion. When deciding to observe a
neonate with an ovarian cyst, the risk of postnatal torsion is the
primary concern. To accurately determine if postnatal torsion has
occurred, two consecutive postnatal ultrasounds showing a change
in cyst appearance from simple to complex should be reported,
along with the finding of torsion at time of surgery. After reviewing
multiple studies that observed large simple cysts, cyst appearance
on consecutive postnatal ultrasounds was not described, and we
were therefore not able to estimate an incidence of postnatal
torsion [6,13,16–18].

Based on our data, postnatal torsion is a rare event. During the
15 year period of this study, we identified a single case of
postnatal torsion out of 25 patients in the observation group. This
patient had a 78 mm simple cyst on the initial postnatal
ultrasound, and repeat ultrasound at four weeks demonstrated
that the cyst had developed a fluid debris level. Torsion was
present at the time of operation, and an oophorectomy was
performed. However, normal and viable ovarian tissue was
identified on the pathology report, indicating that ovarian salvage
could have been performed. As current recommendations for
treating ovarian torsion are detorsion and cystectomy [19], it is
possible that the use of current ovarian preserving techniques may
have led to salvage of a viable ovary in this case. Given that some
patients in the early surgery group also had torsion with a viable
ovary, it is strongly recommended that an ovarian preserving
approach be utilized in these patients.

Since complex cysts are often thought to represent antenatal
ovarian torsion, with a low probability of successful ovarian
salvage, complex cysts have often been treated with oophorectomy
[14]. In our study, after excluding the patients in whom auto-
amputation was present (8 patients), ovarian preservation was
performed in 7/10 patients with complex cysts. In all three of the
patients treated with oophorectomy, normal viable ovarian tissue
was identified in the oophorectomy specimen. Torsion was
thought to occur antenatally in 2 of these patients and postnatally
in one patient. Based on this finding, ovarian preservation should
always be considered when operating for a complex neonatal
ovarian cyst.

Overall, we found no statistically significant difference in
ovarian preservation rates between the observation group and
the primary surgery group (75% vs 89%, P = 0.577). Additionally,
there was no difference in the percentage of ovaries found auto-
amputated at time of surgery between groups. To our knowledge,
no other studies have investigated the effects of observation on
neonatal ovarian preservation. The findings from this study suggest
that observation is not deleterious to the probability of ovarian
preservation.

In cases with complex cysts, some advocate for early operative
intervention due to risk of complications such as intestinal
obstruction, intestinal perforation, hemorrhage, and rarely death
[12,20]. In a recent review by Jeanty et al. [21], 19 cases of intestinal
obstruction related to ovarian cysts in neonates were identified in
the literature. Two mechanisms were proposed: mass effect, usually
from masses 9–10 cm in size, and adhesions formed as a result of
inflammation associated with ovarian torsion. Almost half of these
cases of obstruction were identified prenatally, and the majority
presented within the first two days of life. We found two patients
with signs of bowel obstruction, both presenting by the second day
of life. The two cysts were 69 mm and 33 mm in size, a simple cyst
with mass effect was present on the former and torsion with
adhesions was identified in the latter. There were no cases of death
or significant hemorrhage in our series.

The limitations of this study are those inherent to retrospective
chart reviews and include unrecorded information, variance in the
quality of information, and lack of verification of data [22]. There
was no standardized management protocol during the study period,
and cysts were managed according to surgeons’ preference.
Consequently, there was variability in surgeons’ decision to operate.
We acknowledge there may have been a bias toward early surgical
intervention, as demonstrated by an overall operative intervention
rate of 68%. However, we did see a transition to more conservative
management over time. This was demonstrated by an increased rate
of patients treated with a period of observation from 50% to 91%,
with the overall operative rate decreasing from 83% to 64% when
comparing the first (1997–200) and last quarter (2009–2012) of the
study. Additionally, the small sample size limits the power to detect
statistically significant findings. All data were taken from a single
institution, which may limit the external validity. Long term follow-
up information was not available, so outcomes such as long-term
viability of salvaged ovaries, incidence of recurrent or contralateral
torsion, and impact on development, fertility, and reproductive
health are not known.

This study shows that postnatal torsion during a period of
observation is rare and that observation does not adversely affect
rate of ovarian preservation. Given these findings, observation should
be considered when managing all asymptomatic neonatal ovarian
cysts. If operative intervention is pursued, an ovarian preserving
approach should be emphasized for all cysts, regardless, of size,
complexity, or presence of antenatal or postnatal torsion.



Case Diagnosis Size (mm) Character Observed
(wks)

Torsion Technique Procedure Autoampb Path

Diagnosis Finala Diagnosis Finala

1 Incidental 20 0 Simple Simple 27
2 Incidental 23 0 Complex Simple 16
3 Incidental 24 0 Simple Simple 29
4 Antenatal 24 0 Simple Simple 35
5 Antenatal 40 30 Complex Complex 44
6 Antenatal 40 0 Complex Complex 52
7 Incidental 43 0 Complex Simple 8
8 Incidental 46 0 Simple Simple 35
9 Incidental 49 0 Simple Simple 25
10 Antenatal 50 31 Simple Simple 11
11 Antenatal 65 0 Complex Simple 31
12 Mass 69 0 Complex 5
13 Mass 84 92 Simple Simple 4 No Lap Cyst No
14 Antenatal 47 67 Complex Complex 10 Yes Lap Ooph Yes
15 Antenatal 77 70 Complex Complex 3 Yes Open Cyst No
16 Antenatal 34 56 Simple Simple 7 Yes Lap Cyst No
17 Antenatal 47 45 Complex Complex 10 Yes Open Ooph No Normal tissue
18 Antenatal 33 23 Complex Complex 64 Yes Open Ooph Yes
19 Antenatal 48 50 Complex Complex 5 Yes Lap SO Yes
20 Antenatal 49 40 Complex Complex 7 Yes Lap Ooph Yes
21 Antenatal 54 56 Complex Complex 17 Yes Lap Ooph Yes
22 Antenatal 50 44 Simple Complex 15 No Lap Cyst No
23 Antenatal 49 52 Complex Complex 8 No Lap Cyst No
24 Antenatal 78 71 Simple Complex 5 Yes Lap SO No Normal tissue
25 Mass 25 27 Complex Simple 6 No Open Cyst No
26 Incidental 70 Simple No Lap Cyst No
27 Antenatal 50 Simple No Lap Cyst No
28 Antenatal 29 Solid Yes Lap SO Yes
29 Mass 60 Complex Yes Lap Cyst No
30 Antenatal 70 Simple No LO Cyst No
31c Obstruction 33 No image Yes Open SO Yes
32 Mass 80 Simple No Open Cyst No
33 Antenatal 47 Complex Yes Open Ooph No Normal tissue
34 Antenatal 80 Complex No Open Cyst No
35 Antenatal 150 Complex Yes Open SO Yes
36 Antenatal 70 Complex Yes Open Cyst No
37 Antenatal 52 Complex Yes Open SO Yes
38 Antenatal 45 Simple No Open Cyst No
39c Obstruction 69 Complex No Open Cyst No

Lap = laparoscopic. LO = laparoscopic converted to open. Ooph = oophorectomy. SO = salpingo-oophorectomy.
a Size and character at final ultrasound where cyst was visualized.
b Autoamputated (ovary and fallopian tube disconnected).
c Not included in statistical analysis.

Appendix A

Discussion

Discussant: Dr. Christopher Weldon, Boston, MA: As far as ovarian-
preserving techniques, what would you recommend other than
simply de-torsion? Is there anything else?
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Response: Dr. Papic: In addition to de-torsion it would be also a
cystectomy to remove the cyst as well as yeah, de-torsion.

Discussant: Dr. Darryl Cass, MD: Houston, TX. That's an excellent series
and very useful data. I guess the problem I have is that the
incidence of post-natal torsion is rare, but we do see it
occasionally where there might be a simple, or cyst that then
undergoes torsion and puts that ovary at risk for loss. I wonder if
your study is powered enough for this very low incidence to really

make striking conclusions about how we should best treat these
based on size, and I wonder if we need a broader multi-
institutional observational data set to better make that type of
conclusion. Clearly, your data supports it, but the incidence of the
complication is low.

Response: Dr. Papic: I agree it is a smaller series, and yes additional
data would be helpful. Yes, with such a rare complication it would
definitely be helpful to have more numbers to support that.
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