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ABSTRACT
The presentation of an adnexal mass in an adolescent
is a concerning event for the patient and the family.
Patients are most likely to present with abdominal
pain or a palpable mass. The diagnostic imaging of
choice is pelvic ultrasonography. The majority of
these lesions are benign ovarian cysts. These cysts
should be followed with ultrasound, as many will
spontaneously regress. Further evaluation with laboratory tests may also be warranted, which will aid in
diagnosis and treatment. Ovarian cysts that are failed
to resolve, severely symptomatic, or concerned with
malignancy require surgical intervention. Laparoscopy has shown to be beneficial in the adolescent
population and should be the procedure of choice. In
addition, ovarian conservation is the ideal treatment
in order to continue normal pubertal development
and preserve reproductive health.
Keywords: Adolescent; Ovarian Cyst; Laparoscopy;
Ovarian Torsion; Ultrasonography

1. INTRODUCTION
Adnexal masses are uncommon occurrences in the adolescent population. However, when they occur, they are
anxiety-provoking for both the patient and her family.
Many practitioners are unfamiliar with the proper management of these adnexal masses and are quick to proceed
with surgical intervention that is often unnecessary. The
estimated incidence of adnexal masses in the adolescent
population is approximately 2.6 per 100,000 girls younger
than 18 years of age [1]. An estimated ten percent of pediatric ovarian masses are found to be malignant [2,3].
Ovarian malignancies account for only one percent of all
malignancies found in female patients less than 15 years
of age [4]. While the discovery of an ovarian mass in an
adolescent patient is concerned, conservative management is warranted due to the fact that the majority of these
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tumors are benign [5]. It is important to be aware of the
presentation, evaluation, and treatment of benign ovarian
cysts in order to conserve ovarian function.

2. ETIOLOGY OF OVARIAN CYSTS
Ovarian masses are categorized as functional cysts, benign neoplasms, or malignant neoplasms. In a review of
females under the age of 21 undergoing surgery for an
adnexal mass, 57.9% of the cases were diagnosed with
an ovarian cyst [5]. The prepubertal adolescent is at risk
of developing functional cysts due to the failure of involution of follicles [6]. Prepubertal cysts are commonly
caused by gonadotropin stimulation of the ovary by the
immature hypothalamic-pituitary axis [7]. Millar, et al.
found ovarian cysts in 2% - 5% of prepubertal females
undergoing ultrasound [7]. These cysts are mostly small
(<1 cm) and insignificant. In the postpubertal adolescent,
cysts result from failure of ovulation or persistence of
ovarian follicles [6].

3. PRESENTATION
Ovarian masses present in many ways including abdominal pain, palpable abdominal mass, nausea, vomiting,
increasing abdominal girth, and precocious puberty [2,8].
A review by Kanizsai, et al. demonstrated that in the
adolescent population, cysts are most likely to be associated with irregular menstrual cycles [9]. In prepubertal
females, an ovarian cyst most commonly presents as a
palpable abdominal mass [2]. Ovarian torsion should be
suspected for patients who present with a sudden onset of
severe abdominal pain, fever, nausea, and vomiting [10].
Clinical symptoms have not shown to be reliable in the
prediction of ovarian malignancy, although increased
index of suspicion is warranted for patient who present
with an asymptomatic palpable abdominal mass or signs
and symptoms of precocious puberty [2,3,5,8]. Age at
presentation may also pose a significant risk factor for
malignancy, as Oltmann, et al. found a 3-fold greater
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odds ratio for malignancy in females aged 1- to 8-year
compared to the 15- to 19-year-old group [2]. This study
involved 424 patients with pediatric ovarian masses and
found that 22% of patients aged 1 to 8 years were found
to have a malignancy compared to 10% of patients aged
9 to 15 years [2].

4. DIFFERENTIAL DIAGNOSES
A thorough history and physical should be obtained and
diseases of the genitourinary and gastrointestinal tracts
should be ruled out when patients present with abdominal pain or a palpable mass. It is important to discuss
menstrual cycle, sexual history, and contraceptive methods to help elucidate the cause of symptoms. A pregnancy test and a complete blood count should be ordered
immediately in patients who present with abdominal pain
to identify the presence of pregnancy, leukocytosis, anemia, and hemorrhage. Ovarian torsion should be suspected if fever, severe pain, and leukocytosis are present
[11]. Surgical emergencies including ectopic pregnancy,
appendicitis, and ovarian torsion should be managed appropriately.
Differential diagnosis of adnexal mass

Ovary

Functional Cyst
Neoplasm
(benign, borderline or malignant)
Torsion
Endometrioma

Fallopian Tube

Ectopic pregnancy
Tubo-ovarian abscess
Hydrosalpinx/pyosalpinx
Wolffian duct remnants

Uterus

Mullerian Anomaly

5. IMAGING
The diagnostic study of choice for an adnexal mass in the
adolescent is ultrasonography. Transvaginal ultrasound is
preferred if the patient is mature enough to tolerate exam.
If not, a transabdominal image will suffice. A common
finding on ultrasound is a functional cyst. Functional
cysts form when a follicle fails to involute after ovulation
and continues to enlarge [6]. Functional cysts are radiologically described as anechoic thin-walled cysts with
distal acoustic enhancement [12]. Corpus luteum cysts
are distinguished from “simple” or follicular cysts since
they often display internal echoes [6]. If hemorrhage
within the cyst occurs, the cyst may appear complex or
solid [12]. A hemorrhagic cyst will first appear with a
homogenous increase in echogenicity and fluid debris
within the cyst [13]. The cyst will steadily decrease as
the clot lyses [14]. In addition, evaluation of the fluid in
pelvis can further correlate pathology, as blood appears
echogenic and simple cystic fluid will appear anechoic
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[15]. A teratoma is visualized as a heterogeneous cysticsolid ovarian mass less than 8 cm on ultrasound [16]. An
enlarged ovary and increased volume ratio in comparison
to the contralateral ovary is indicative of an ovarian torsion [17]. In children, the presence of Doppler flow does
not exclude torsion [14].
While cystic lesions are reassuring for a benign process, heterogeneous masses raise concern for malignancy
[2]. Ultrasound findings consistent with malignancy include a solid lesion, increased vascular flow, septations
of 3 mm or greater, and presence of ascites [18]. Size of
tumor have not been shown to be a predictor of malignancy, although persistent or enlarging cysts are concerning for a malignant process [9,19].

6. TUMOR MARKERS
If masses are complex, solid, or concerning for a malignant process, tumor markers are indicated. Unlike adult
females, germ cell tumors are the most prevalent malignant ovarian tumor in adolescents and children [5]. Appropriate tumor markers include CA-125, alpha-fetoprotein, serum beta-hCG, estradiol, inhibin B, and lactate
dehydrogenase levels [6]. Tumor markers may aid in diagnosis of a germ cell tumor but they have been reported
to be elevated in only 54% of ovarian malignancies and
6.5% of benign lesions [2].

7. MANAGEMENT
Simple cysts greater than 3 cm should be managed conservatively with monthly ultrasounds to confirm regression [20]. Ovarian cysts typically resolve spontaneously
through 3 menstrual cycles [9]. For postpubertal females,
timing of the ultrasound during the follicular phase of the
cycle immediately after the menstrual cycle will avoid
confusion between a follicle, corpus luteum, and persistent cyst [10]. Large ovarian cysts, defined as greater
than 5 cm, require weekly ultrasounds [13]. Warner, et al.
successfully managed 90% of children with large ovarian
cysts without surgical intervention [13]. Hemorrhagic
functional cysts may be confused with a malignant process due to its solid or complex characteristics but should
regress in 2 to 8 weeks [21].

7.1. Medical Intervention
Recent literature indicates that the use of oral contraceptives for treatment of functional cysts is not beneficial
[22]. For postpubertal females, oral contraceptives may
be considered in order to prevent the occurrence of ovarian cysts [10].

7.2. Surgical Intervention
Management decisions should be based on physical
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exam, ultrasound findings, and laboratory studies. If the
cyst does not resolve or decrease in size after 2 - 3
months, the cyst should be considered pathologic and
surgical intervention is warranted [20]. Cysts that cause
severe symptoms or are greater than 8 cm may also be
candidates for immediate surgical intervention [10].
Warner, et al. demonstrated a need for surgical intervention for large simple cysts (greater than 5 cm) if severe
symptoms did not resolve in 12 - 24 hours; associated
signs and symptoms such as mass effect were involved;
if the cyst failed to decrease in size in 1 - 2 weeks, or if
the diagnosis was questionable [13]. Concern for acute
ovarian torsion warrants immediate surgery in order to
salvage ovarian tissue
For benign ovarian cysts that require surgical management, laparoscopy has recently been accepted as the
procedure of choice for children and adolescents due to
the advantages seen in the adult populations [18,23]. If
the treating physician is not skilled in laparoscopy, the
patient should be referred to a proficient laparoscopic
surgeon with experience in pediatric gynecologic laparoscopy. Laparoscopy offers improved cosmetic appearances and decreases in operative time, blood loss, hospital stay, and postoperative pain [18,24]. Laparoscopic
surgery also contributes to less adhesion formation than
laparotomy, which may result in improved fertility outcomes in the future [25]. In a review of 2126 pediatric
patients undergoing treatment of benign ovarian masses,
use of laparoscopy increased from 32.1% in 2000 to
57.9% in 2010 [26]. It is important for gynecologic surgeons to recognize the benefits of laparoscopy and adopt
a minimally invasive technique when appropriate.
The visual inspection of the abdomen during laparoscopy has been shown to have a sensitivity of 100% for
diagnosis of malignant tumors [27]. For lesions concerning for malignancy, initial management during laparoscopy should include pelvic washings, inspection of the
contralateral ovary, and an intraoperative frozen section
[28]. Laparotomy should be considered if there is concern for upstaging a malignancy if rupture occurs or if
the size of the tumor will hinder its ability to be removed
by laparoscopic means. [24].
Due to the low frequency of malignant tumors in this
population, ovarian sparing surgery is the goal [23]. Traditionally treatment consisted of oophorectomy, which is
now considered inappropriately aggressive due to the
low incidence of malignant ovarian tumors in the pediatric population. In a review of 2126 pediatric patients
undergoing treatment of benign ovarian masses, 40% of
cases underwent oopherectomy [26]. The high percentage of patients undergoing oophorectomy illustrates the
slow adoption of ovarian conservation in the adolescent
population. The consequences of aggressive therapy are
usually not apparent until adulthood. The fertility potenCopyright © 2013 SciRes.

tial of these patients may be decreased, as women with
one ovary have been noted to have higher FSH levels
and poorer response to ovarian stimulation during assisted reproductive therapy [29]. In addition, there is an
increased frequency of women seeking infertility treatment with a history of a single ovary [30].
Cystectomy, fenestration or decompression of the cyst
with removal of the cyst wall should be the procedure of
choice for benign ovarian cysts [18]. At our institution,
the procedure of choice is cystectomy. The surgeon develops a plane of dissection and removes the cyst wall
from the ovary. Hemostasis is obtained by bipolar cautery. The specimen is removed with the Endocatch bag.
If the specimen is unable to pass through the 10mm port,
the cyst is aspirated within the Endocatch bag under direct visualization. Specimens that are too large for the
Endocatch bag are aspirated with a needle if there is low
risk for malignancy. If spillage occurs, then copious irrigation is performed. Chemical peritonitis has been
shown to be extremely rare in adult studies; occurring in
just 0.2% of patients with cyst spillage [31]. The recurrence of ovarian cysts in adult literature has been cited as
4% with cyst excision versus 84% with simple aspiration
[32]. It should be noted that cytologic evaluation of aspirated fluid of ovarian cysts has proven to be unreliable
[33].

7.3. Ovarian Torsion
Ovarian torsion requires quick diagnosis and immediate
surgical intervention in order to preserve the ovary.
Adnexal torsion occurs in 2.7% of all children who present with acute abdominal pain [34]. Adnexal torsion in
children is most commonly caused by a benign ovarian
cyst or teratoma. In fact, 97% of torsions are the result of
benign pathology [35]. The size of an ovarian cyst has
not been shown to correlate with an increased risk of
ovarian torsion [13,35]. Ovarian torsions are more likely
to result on the right side due to the protective effect of
the sigmoid colon [36]. Laparoscopic detorsion of the
torsed adnexa is the procedure of choice even if the
ovary appears necrotic [37]. Traditionally, surgeons
would excise the necrotic appearing ovary but studies
have demonstrated that ovarian function does resume in
88% to 100% of cases treated conservatively [38]. It is
not recommended to perform oophoropexy due to the
low risk of subsequent ovarian torsion [39]. In addition,
the ovarian cyst or mass should not be removed due to
the risk of further damage to the ovary [38]. The patient
should be evaluated in 6 - 8 weeks after surgery to determine if secondary surgery is indicated [37].

8. CONCLUSION
In conclusion, adolescents and children benefit from
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conservative management of ovarian cysts due to the fact
that the majority of cysts are benign. If surgical intervention is necessary, the goal should be to preservation ovarian tissue in order to allow normal pubertal development
and preserve fertility. Children and adolescent patients
should be referred to a pediatric gynecologist or gynecologic surgeon with knowledge and experience in this
topic in order to achieve the best possible outcome.
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