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Abstract

Purpose: Since its first detailed description in 1995, the laparoscopic management of neonatal ovarian cysts has
typically required multiple incisions, specialized equipment, and advanced laparoscopic skills. After some ini-
tial frustration with neonatal laparoscopy, we developed a simplified single-incision laparoscopic-assisted 
transumbilical extracorporeal cystectomy (LATEC). This paper reviews our experience with this technique and
compares outcomes to those of our other surgically managed neonatal ovarian cyst patients.
Materials and Methods: A retrospective record review of 20 patients treated surgically between 1992 and 2006.
Student’s t-tests were used for comparisons (P � 0.05 was significant).
Results: Means were: age, 11 days; weight, 3.7 kg; and cyst diameter, 5.0 cm. Nineteen patients were diagnosed
prenatally, at the mean gestational age of 33 weeks. Twelve of 20 (60%) had torsed cysts (1 bilateral). Three of
13 torsed cysts (23%) were less than 4 cm diameter (range, 2.9–3.5). Laparotomies were transverse lower ab-
dominal incisions. Laparoscopic operations used 2 (3 patients) or 3 incisions (2 patients). LATEC involved tran-
sumbilical laparoscopy, complete cyst aspiration, and then cyst evisceration through the umbilicus for either
ovarian cystectomy (simple cysts) or salpingo-oophorectomy (torsed cysts). Laparoscopic patients had similar
time to feeds, length of stay, and postoperative narcotic requirements, when compared to laparotomy patients
(P � nonsignificant). LATEC patients had shorter surgical times, more rapid advancement to full enteral feed-
ings, shorter length of hospital stay, and equal ovarian preservation, when compared to laparoscopy. Cosmetic
results with LATEC were outstanding.
Conclusions: Both laparoscopic and “open” approaches have acceptable perioperative morbidity and rapid re-
covery. LATEC is a relatively simple procedure, which combines laparoscopy and traditional extracorporeal
surgery, and may be successfully performed by experienced pediatric surgeons and with a single incision.
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Introduction

ANTENATAL ULTRASOUND DETECTION of a fetal ovarian
cyst was first reported in 1975.1 With the increasing

utilization of routine prenatal ultrasound, the number of
cysts detected (and reported) has risen dramatically.2 A
1991 review of this topic revealed 257 reported cases of an-
tenatally diagnosed ovarian cysts.3 In general, simple cysts
of less than 4–5 cm in diameter tend to resolve sponta-
neously within the first 4–5 months of postnatal life and,
therefore, typically do not require surgical treatment. Sur-
gery has been recommended for simple cysts greater than
4 cm in diameter, which have a high rate of future ovar-
ian torsion and necrosis, and for complex cysts, which of-
ten have already undergone torsion.3,4 Neonatal ovarian

torsion and infarction can lead to adhesions to the bowel
and complications, which include intestinal obstruction5–8

compression of the urinary tract, compression of the vena
cava, cyst rupture,9 and bilateral ovarian loss.10 Complex
cysts may be distinguished on ultrasound by: a fluid-de-
bris (“fluid-fluid”) level, a cystic appearance with a re-
tracting clot, septations with or without internal echoes, or
by a solid appearance.2

Initial approaches to the resection of neonatal ovarian
cysts involved laparotomy. Recent modifications of the
“open” technique have been reported.11 Laparoscopic re-
moval of a neonatal ovarian cyst was first described in de-
tail in 1995.4 Both laparotomy11 and laparoscopy4,12 have
been shown, individually, to be safe and effective in the sur-
gical management of neonatal ovarian cysts.
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haps because of the potential advantages of improved
cosmesis, shorter hospital stay and time to feeds, reduced
pain, and faster return to normal activity (or parents to
work).

After some initial frustration with laparoscopy in the re-
moval of neonatal ovarian cysts, we developed a simplified
single-incision laparoscopic-assisted transumbilical extra-
corporeal cystectomy (LATEC). The aim of this study was to
review our experience with a consecutive series of neonatal
ovarian cyst patients and to compare outcomes of the LATEC
technique with those of our other surgically managed neona-
tal ovarian cyst patients. 

Materials and Methods

Clinical records of 21 consecutive newborns with neona-
tal ovarian cysts treated surgically by a single group of fel-
lowship-trained pediatric surgeons at two tertiary medical
centers between 1992 and 2006 were reviewed following 
institutional review board approval. Patients were identified
from hospital databases by using diagnosis codes. Results
were cross-matched with physicians’ databases. One
preterm patient, a twin of less than 32 weeks’ gestation (birth
weight, 1.79 kg), had a 27-day postoperative hospital stay
due to severe respiratory distress syndrome and feeding dif-
ficulties. This was roughly 25 days longer than the mean 2-
day hospital stay and not related to the presence of the ovar-
ian cyst nor the surgical procedure. Therefore, this patient
was considered an outlier and not included in this analysis.

All patients were less than 60 days old. Patients with
neonatal ovarian cysts who did not undergo surgery were
not included in this review. Patients with small cysts, less
than 2–3 cm in diameter, are typically not referred to the pe-
diatric surgery group at our institutions and, therefore, were
also not included in this review.

The 20 patients were divided into three groups: open
surgery (laparotomy), traditional laparoscopic surgery,
and LATEC. All procedures were performed under gen-
eral endotracheal anesthesia. Laparotomies were all trans-
verse incisions (see below). Laparoscopic procedures in-
volved the placement of at least two trocars (see below).
For LATEC, one 5-mm umbilical trocar was inserted. Fol-
lowing insufflation with CO2 to a pressure of 10-mm Hg,
a 3.5-mm 30-degree laparoscope was introduced. Under
laparoscopic guidance, transabdominal needle aspiration
of the cyst was performed (see Figs. 1 and 2). The trocar
was removed, the incision extended to a length of 15 mm,
and the deflated cyst was exteriorized through the um-
bilicus for either cyst excision with ovarian preservation
(simple cysts; see Fig. 1) or salpingo-oophorectomy
(torsed/infarcted cysts; see Fig. 2).

Outcomes measured included time to beginning feedings,
time to full feedings, postoperative narcotic use, length of
hospital stay, and complications. Length of hospital stay was
defined as the time from completion of surgery until final
discharge. Cyst diameter was defined as the largest dimen-
sion without compression at postnatal ultrasound. Data were
analyzed by using analysis of variance (ANOVA) and the
Student’s t-test for P � 0.05. Separate analyses were per-
formed with grouping patients by the presence of torsion
and cyst size rather than operative method. Follow-up
ranged from 10 months to 14 years.
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FIG. 1. Laparoscopic-assisted transumbilical extracorpo-
real cystectomy technique with simple cyst delivery: (A) Cyst
puncture (laparoscopic view). (B) Cyst decompression. (C)
Cyst decompression (laparoscopic view).

C

B

A

There have been no published detailed comparison series
examining outcomes in neonates treated by the same group
of surgeons with these two different surgical techniques. De-
spite this, the laparoscopic approach appears to be rapidly
becoming the favored approach of pediatric surgeons, per-
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Results

Five patients were treated during the first half of the study
(between January 1, 1992, and June 30, 1999), while the re-
maining 15 were operated on during the second half of the
study (between July 1, 1999, and July 31, 2006). Mean age at

surgery was 11 days (range, 1–47). Average patient weight
at surgery was 3.7 kg (range, 2.7–5.5). Nineteen of the 20 pa-
tients were diagnosed in utero, with a subsequent confirma-
tion on postnatal ultrasound. One patient, followed by an
outside perinatology group for bilateral moderate hy-
dronephrosis, had a 4-cm complex, torsed ovarian cyst over-
looked during multiple in utero ultrasound studies. Indica-
tions for surgery included preoperative evidence of torsion
(11 patients), large diameter with fear of future torsion (4 pa-
tients), and uncertain diagnosis (5 patients). There were no
significant differences between the groups with respect to
age at surgery, birth weight, or gestational age (see Table 1). 

A transverse incision was used in all the open cases. Two
of the incisions were supraumbilical and 6 were infraumbil-
ical. Of the laparoscopic cases, a three-trocar technique was
used for 2 patients, and two trocars were used in 3 patients.
All patients in the LATEC group had one incision. Cyst size
ranged from 2.9–6.7 cm (mean, 5.0). Eight cysts were left-
sided, 11 were right-sided, and 1 patient had bilateral patho-
logic cysts. During surgery, it was discovered that 10 of the
patients with unilateral pathologic cysts also had small cysts
on the contralateral side. In 2 patients, the contralateral side
was not visualized. Small cysts on the contralateral side were
aspirated during surgery in 2 of the laparoscopic patients.

Fifteen cysts in 14 patients were complicated: 2 cysts were
hemorrhagic (i.e., filled with clotted blood but not torsed) and
13 cysts were torsed (see Table 2). All torsed cysts had caused
infarction of the affected ovary and accompanying fallopian
tube. One patient in the LATEC group had a bilateral torsion.
Six of 8 patients in the open surgery group had complicated
cysts, with 2 hemorrhagic and 4 torsed. In the laparoscopic
group, 4 of 5 patients had torsed cysts, and in the LATEC
group, 4 of 7 patients had torsion in 5 cysts. Of note, 5 of the
15 complex cysts (33%) were densely adherent to the small
and/or large intestine. Three of the total 13 torsed cysts (23%)
were smaller than 4 cm in diameter (range, 2.9–3.5).

There were no significant differences found for operative
times, times to beginning postoperative feedings, times to
full feeds, lengths of stay, and postoperative narcotic use,
when comparing all three groups by using ANOVA (see
Table 3). Twelve of the 20 patients (60%) did not require any
narcotics postoperatively. However, when traditional lapa-
roscopy and LATEC were compared, there was a significant
improvement in the LATEC cases in duration of surgery,
postoperative length of stay, and time to full feeds. Mean du-
ration of surgery of the LATEC cases was 45.6 minutes, com-
pared to 83 minutes in the laparoscopy group. Mean time to
full feeds was 20.5 hours versus 38.7 hours and a mean length
of stay 30.9 hours, compared to 53.3 hours.

There were two major complications in the laparoscopy
group. In 1 patient, a 3-mm trocar caused a bladder perfo-
ration. This was immediately recognized and repaired
through a small incision. In another patient, a postoperative
umbilical-wound infection required a readmission to the
hospital for treatment with intravenous antibiotics and
wound drainage. Neither of these two complications re-
sulted in long-term patient morbidity.

Discussion

The number of neonatal ovarian cyst patients requiring
surgical treatment appears to be increasing. This increase
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FIG. 2. Laparoscopic-assisted transumbilical extracorporeal
cystectomy technique with torsed cyst and oophorectomy. (A)
Cyst puncture/aspiration (laparoscopic view). (B) Delivery of
the ovary by an umbilical incision. (C) Oophorectomy.
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was especially evident in our series, with a tripling of the
number of patients in the second half of our series, when
compared to the first half. Our first neonatal laparoscopic
case was performed in 1999, and since then, the majority of
neonatal ovarian cyst operations done by our group have
been with the use of laparoscopy. Transabdominal cyst as-
piration has been advocated by some investigators, but suf-
fers from limitations, including the inability to visualize a
contralateral “normal” ovary, inability to lyse adhesions to
adjacent intestinal loops, and possible damage to adjacent
organs.13,14

Multiple different laparoscopic techniques have recently
been reported for the surgical treatment of neonatal ovarian
cysts. In 1995, van der Zee et al. described 2 cases of lapa-
roscopic-assisted cyst mobilization with resection through 1-
cm lower abdominal incisions.4 In 1997, Bailez and Martinez
Ferro described a technique utilizing either two or three tro-
cars, with cyst extraction through a 10-mm umbilical trocar.15

In 1999, Decker et al. described a three-trocar technique (with

all 5-mm trocars).16 In 2002, Tseng et al. described a two-tro-
car technique, with extraction through a 5-mm infraumbili-
cal incision.17 Prasad and Chan, in 2007, described a tech-
nique quite similar to ours, with laparoscopic-assisted
transumbilical cyst extraction.18 However, a second port of
3 mm was utilized.

We chose to utilize a 3.5-mm 30-degree laparoscope, which
is only 20 cm long and, therefore, quite easy to use. Although
a 5-mm-diameter laparoscope could have been chosen (or
even a 10-mm laparoscope, introduced through a 10-mm tro-
car) to take advantage of improved optics and enhanced
imaging, these larger telescopes are usually much longer and
thus may have been more difficult to navigate when oper-
ating on a small infant.

A significant potential impediment to the adoption of
neonatal laparoscopy is the anticipated laparoscopic
“learning curve,” in which improvements in patient out-
comes typically cannot be demonstrated until the surgeon
gains extensive experience with a new technique. This has
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TABLE 2. OVARIAN CYSTS IN THE THREE TREATMENT GROUPS (LAPAROTOMY, LAPAROSCOPY, LATEC)

Laparotomy (n � 8) Laparoscopy (n � 5) LATEC (n � 7)

Simple cysts 2 1 3
Complex cystsa 6 4 5

(2 hemorrhagic, (all torsed) (1 bilateral,
4 torsed) all torsed)

Maximal cyst 5.3 cm 5.0 cm 4.5 cm
diameter on (range, 3.5–6.7) (range, 4.0–6.5) (range, 2.9–5.3)
postnatal
ultrasound
(mean; range)

LATEC, laparoscopic-assisted transumbilical extracorporeal cystectomy.
aComplex cysts are defined as ovarian cysts that had either undergone spontaneous hemorrhage (into the cyst) or 

torsion, with infarction of the affected ovary and adnexal structures.

TABLE 1. PATIENT CHARACTERISTICS OF THE THREE TREATMENT

GROUPS (LAPAROTOMY, LAPAROSCOPY, LATEC)

Characteristics Laparotomy (n � 8) Laparoscopy (n � 5) LATEC (n � 7)

Surgical treatment 5/8 (63% 0/5 0/7
during first half
of study

Gestational age 38.7 weeks 38.6 weeks 38.0 weeks
(mean; range) (range, 36–41) (range, 36–40.4) (range, 35–40.7)

Age at surgery 16.3 days 4.8 days 9.6 days
(mean; range) (range, 1–47) (range, 1–11) (range, 1–31)

Weight at surgery 3.8 kg 3.5 kg 3.7 kg
(mean; range) (range, 2.7–5.5) (range, 2.7–4.2) (range, 3.0–4.3)

Indication for
surgery
Fear of future 1 1 2

torsion due to size
Preoperative 4 2 5

evidence of torsion
Uncertain diagnosis 3 2 0

LATEC, laparoscopic-assisted transumbilical extracorporeal cystectomy.



been described for a number of advanced pediatric lapa-
roscopic procedures, including fundoplication, appendec-
tomy, splenectomy, and pyloromyotomy.19–22 Laparo-
scopic-assisted procedures, such as LATEC, may allow the
experienced pediatric surgeon to partially bypass this
learning curve. LATEC is a relatively simple procedure
that combines laparoscopy and traditional extracorporeal
surgery.

One limitation of this study was that, despite being one of
the largest reported series of neonatal ovarian cyst patients un-
dergoing surgical treatment by a single group of pediatric sur-
geons, the sample size was small. Thus, statistical significance
was difficult to demonstrate. In addition, increasing experience
with neonatal ovarian cyst patients toward the end of the study
(when many of the laparoscopic and LATEC procedures were
performed) may have allowed the treating physicians to be
more comfortable with the quicker advancement of enteral
feedings and more rapid hospital discharge.

The surprising finding that 3 of the 13 torsed cysts had
a diameter smaller than 4 cm challenges the traditional
view that intervention is not necessary for simple cysts
smaller than 4 cm. However, 2 of the 3 torsed cysts did
have in utero measurements, suggesting the risk for sub-
sequent torsion. The first of these patients, with a cyst di-
ameter of 3.5 cm measured postnatally on day 2 of life,
had previous in utero measurements of 4.0 cm at 31 weeks
and 3.0 cm at 38 weeks prior to delivery at 38.5 weeks.
The second of these patients, also with a 3.5-cm cyst mea-
sured postnatally on day 1 of life, had an in utero mea-
surement of 4.0 cm. The third of these patients, with a 2.9-
cm cyst, had an in utero measurement of 2.5 cm at 37
weeks’ gestation. Earlier referral to a pediatric surgeon
may be warranted in the management of smaller cysts,
particularly given the low morbidity of this technique and
the serious complications that have been reported to re-
sult from ovarian torsion.5–9 In addition, patients with bi-
lateral cysts have the potential for bilateral torsion and the
subsequent loss of all ovarian tissue.10

Conclusions

This series was the first to compare traditional “open”
surgery to laparoscopic methods for the surgical treatment
of neonatal ovarian cysts. It appears that new, simpler lap-
aroscopic techniques have significant advantages over
other approaches. LATEC is a procedure that appears to
have the advantages of laparoscopy, such as excellent vi-
sualization of the contralateral ovary, rapid postoperative
recovery, and excellent cosmesis, with only a single inci-
sion. Further, this procedure may offer a better chance for
ovarian preservation and the management of complex
cysts.
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