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Background. Adnexal torsion is the fifth most common gynecologic emergency accounting for approximately 20 to 30% of ovarian
surgeries in pediatric patients. Case. The patient is a ten-year-old female who presented to the emergency room for severe left lower
quadrant abdominal pain. On presentation, she was hemodynamically stable with an acute abdomen. A transabdominal ultrasound
showed a predominantly anechoic structure measuring up to 5.6 cm without definitive Doppler flow, concerning for a large cyst
causing ovarian torsion. Gynecology was consulted, and the patient underwent a diagnostic laparoscopy, aspiration of the left
ovarian cyst, and left ovarian detorsion. Pathology results were consistent with benign cystic contents. Conclusion. Appropriate
diagnosis and timely surgical gynecological intervention allowed this pediatric patient to salvage and preserve ovarian function.

1. Introduction

Ovarian torsion is caused by twisting of the ovary around
the infundibulopelvic ligament and/or the utero-ovarian
ligament resulting in partial or complete obstruction of
its blood supply. A national cohort analysis estimates the
incidence of ovarian torsion as approximately 4.9 per
100,000 in females aged 1 to 20 years in the United States
[1]. Premenarchal patients are more likely to have torsion
without an adnexal mass and are at higher risk of ovarian
necrosis [2]. Presentation is usually sudden-onset
nonradiating abdominal pain associated with nausea and
vomiting [3]. This case reports on a postmenarchal patient
who presents with ovarian torsion from a large simple
ovarian cyst.

2. Case Presentation

The patient is a ten-year-old female who presented to the
emergency room for severe left lower quadrant abdominal
pain. She reported pain that started ten hours prior to asso-
ciated nausea. The pain was sudden in onset, constant, and
10/10 in severity without any alleviating factors. Menarche
was approximately five months prior. Menstrual cycles
occurred monthly, lasting five days. Her surgical history
was significant for an appendectomy. She denied any fevers,
diarrhea, constipation, vaginal bleeding, dysuria, or trauma.
The rest of her history and labs were unremarkable. On pre-
sentation, the patient was hemodynamically stable but
appeared to be in significant pain. A transabdominal ultra-
sound showed a large predominantly anechoic structure,
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i.e., simple cyst, in the midline pelvis measuring up to 5.6 cm
superior to the bladder and anterior to the uterus (Figure 1).
In cases of a large cystic mass, it could easily be inadvertently
identified as the urinary bladder or even a bladder
diverticulum. Thus, images which clearly demonstrate a cyst
to be independent of the bladder are critical. The left ovary
was not definitively visualized, but careful assessment of
the large simple cyst demonstrated a hyperechoic rim of tis-
sue representing a displaced left ovary (Figure 2). Doppler
assessment of the large simple cyst and displaced left ovary
demonstrated no discernible vascularity concerning ovarian
torsion. Normal vascular flow was noted in the right ovary
(Figure 3).

Given the patient’s acute abdomen and ultrasound
findings, ovarian torsion could not be ruled out without
intraoperative evaluation. Gynecology was consulted where
emergent operative evaluation was discussed to preserve
ovarian function. The patient’s mother gave consent, and
the patient underwent a diagnostic laparoscopy, left ovarian
detorsion, and aspiration of the left ovarian cyst. Operative
findings included a 10 cm left ovarian simple-appearing cyst
with a bluish hue. Torsion was noted at the infundibulopel-
vic ligament and utero-ovarian ligament which were
successfully detorsed (Figures 4–6). Given concerns for the
inability to safely dissect the cyst wall from the ovarian cor-
tex due to significant edema, the cyst fluid was aspirated.
The patient tolerated the procedure well with an estimated
blood loss of 25ml and was transferred to recovery in stable
condition. She was stable for discharge several hours postop-
eratively. Pathology results were negative for malignant cells
and consistent with benign cystic contents of the left ovary.

3. Discussion

Ovarian torsion accounts for approximately 20 to 30 percent
of ovarian surgeries in pediatric patients between 9 and 14
years old [4]. Adnexal torsion is the fifth most common
gynecologic emergency [3]. This case reports on a pediatric
patient who recently underwent menarche who presents

with ovarian torsion from an ovarian cyst on the left side.
The majority of adnexal torsion, i.e., 64%, occurs on the
right side as the left side is protected by the descending colon
[5]. The exact time needed for vascular interruption to cause
irreversible damage to the ovary is unknown, but studies
suggest a sharp decrease in ovarian function to be around
72 hours after symptom onset [5, 6]. This patient presented
to the emergency room 10 hours after symptom onset.
Symptoms are generally sudden-onset nonradiating abdom-
inal pain which is intermittent and associated with nausea
and vomiting. Premenarchal patients are more likely to
present with diffuse pain instead of localized pain, fever,
restlessness, palpable pelvic mass, bluish/black ovary at sur-
gery, and longer duration of symptoms when compared to
postmenarchal patients [4].

Most commonly, adolescents with adnexal torsion are
found to have benign teratomas and benign functional ovar-
ian cysts [7] as confirmed on pathology for this patient. In as
many as 46% of cases, adnexal torsion in pediatric and ado-
lescent females involves an ovary without an associated
adnexal mass [8]. Premenarchal patients are thought to have
elongated utero-ovarian ligaments which may increase the
risk of adnexal twisting and torsion [7, 9, 10] by allowing
excessive movement. The ligaments shorten with pubertal
maturation. A bimanual examination is generally not neces-
sary or tolerated in the pediatric and adolescent population.
Laboratory testing is generally not useful for diagnosis of
ovarian torsion as abnormalities are generally absent [7].

Diagnostic procedures may include pelvic ultrasound,
color Doppler ultrasound, computed tomography, magnetic
resonance imaging, endorectal ultrasound, and diagnostic
laparoscopy. Pelvic ultrasound is the modality of choice
when torsion is suspected particularly in premenopausal
women due to the lack of ionizing radiation, and the overall
diagnostic accuracy is reported to be 79% compared to 42%
on CT [11]. Although there are no sufficient clinical or

Figure 1: Transabdominal sagittal view of the pelvis demonstrates
a large anechoic structure (dashed white arrow) located superior to
the bladder and anterior to the uterus (U).

Figure 2: Transabdominal sagittal view demonstrates the uterus
outlined in calipers (U). The view anterior to the uterus
demonstrates an anechoic simple cyst. The dashed white arrow
demonstrates a hyperechoic rim of displaced ovarian parenchyma
with a paucity of follicles.
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imaging criteria to confirm the preoperative diagnosis of
adnexal torsion, patients commonly presenting with pain
and the presence of a pelvic mass measuring 5 cm or larger
on imaging have an 83% sensitivity for ovarian torsion
[12]. The primary (and sometimes only) ultrasound finding
of adnexal torsion is an enlarged ovary (53-85% of con-

firmed cases). The expected ovarian volume for a premenar-
chal child is 1-2 cm3. The next most common ultrasound
finding is increased central echogenicity (40-85% of con-
firmed cases) thought to be secondary to stromal edema
and/or hemorrhage [13]. Doppler studies are helpful in diag-
nosis when results show limited or no flow, but this should
not guide clinical decision-making. Vascular flow can be
normal in a torsed ovary with intermittent torsion and
detorsion. Multiple ovarian follicles should be seen on ultra-
sound even in premenarchal patients. Concerning signs for
torsion include abnormally small or paucity of follicle and
peripherally displaced follicles within the ovary [3]. In this
patient, the cyst is displacing the ovarian tissue with no visu-
alized follicles and no vascular flow on Doppler studies. The
whirlpool sign refers to Doppler identification of twisted
blood vessels in the pedicle which is highly specific but not
often visualized [14].

If findings are suggestive of adnexal torsion, surgical
evaluation is promptly indicated. If findings are not sugges-
tive of adnexal torsion, evaluate for other etiologies if the
pain persists versus observation and precautions for inter-
mittent torsion [3]. CT is not indicated for patients with
suspected torsion. The imaging features of CT often demon-
strate an asymmetrically enlarged ovary. However, normal
CT results have a high negative predictive value when both
ovaries are visualized [15]. MRI is reserved for indetermi-
nate cases but results in delayed treatment and is therefore
rarely used. Imaging features on MRI are best visualized on
T2-weighted sequences without fat saturation. T1-weighted
sequences with fat saturation can be useful for identifying
hemorrhage [16].

A laparoscopic approach is highly recommended in an
emergency situation with a remarkable clinical exam (i.e.,
sudden-onset severe pelvic pain and acute abdomen) to pre-
serve ovarian function and future fertility. In 50% of cases,
torsion is not found at laparoscopy [17, 18]. Minimally inva-
sive surgery with detorsion and preservation of the adnexal
structures regardless of the appearance of the ovary is rec-
ommended as the standard treatment of care for adolescents
with adnexal torsion. As seen in this patient, even though
intraoperative findings of a black or blue ovary suggest
necrosis, this is not a reliable indicator of ovarian viability
and oophorectomy is generally not necessary. Multiple

Figure 3: Transabdominal sagittal view of the pelvis with color
Doppler, inferior to the uterus, demonstrates the right ovary
(solid white arrow) with normal vascular flow. However, the left
ovary (dashed white arrow), displaced by a large anechoic simple
cyst, does not demonstrate vascular flow.

Figure 4: Intraoperative view of the uterus (U), left ovary (LO)
with bluish hue and twisted utero-ovarian ligament (yellow arrow).

Figure 5: Intraoperative view of the uterus (U), round ligament
(blue arrow), detorsed utero-ovarian ligament (yellow arrow) and
left ovary (LO).

Figure 6: Intraoperative view showing reperfusion (blue arrow)
after detorsion of infundibulopelvic and utero-ovarian ligaments.
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studies report future ovarian function despite grossly ische-
mia intraoperative findings. It can take around 36 hours
after detorsion to see improvement in the color of the ovary
[3]. Due to significant edema and concern that dissection
may further compromise vascular perfusion, aspiration of
the cyst is on occasion safer than cystectomy, which was
the case for this patient. If needed, a two-staged procedure
is an option that would allow time for the edema to decrease
and reperfusion to occur, allowing for safer dissection of the
cyst wall from the ovarian cortex. Oophorectomy should be
avoided unless the ovary is nonviable, malignancy is sus-
pected, or the patient is postmenopausal. Oophorectomies
are also not indicated to prevent venous thromboembolism
after detorsion as there is no evidence in the literature to
support this practice [1, 19]. Use of oral contraceptive pills
or depot medroxyprogesterone acetate can be considered
for ovulation suppression to prevent recurrent physiologic
cysts [10, 20]. Although long-term follow-up fertility studies
are pending, oophoropexy may be appropriate to prevent
recurrence [21, 22].

Surgical approaches include adnexectomy, cystectomy,
salpingectomy, oophorectomy, or detorsion with aspiration
of cyst fluid or cystectomy. If a cystectomy is not performed
or indicated, consideration should be made for incision and
drainage of large cysts with repeat ultrasonography at 6-12
weeks [7, 23]. If a gynecologic pediatric surgeon is not avail-
able, an intraoperative consultation from a gynecologist
should be obtained. Operative intervention is more likely
to salvage the ovary when performed by a gynecologic sur-
geon [24]. Obstetrician-gynecologists are commonly
consulted to manage adnexal torsion in adolescents with
technical adaptations and specific challenges including spe-
cial care for placement of ports, lower insufflation pressure,
and possible multispecialty collaboration [3].

Ovarian torsion is an emergency which requires timely
intervention with operative evaluation to preserve ovarian
function and future fertility. Conservative management
should be strongly considered when there is no underlying
ovarian pathology. This present case report shows that a
swift diagnosis of ovarian torsion and timely surgical inter-
vention can salvage and preserve ovarian function.
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