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Pelvic masses frequently are the rea-
son for the medical evaluation of 
young women and girls. Regardless 

of what prompted the work-up that led to the 
mass’ discovery, the patient inevitably will be 
sent to a gynecologist for further evaluation, 
and such a practitioner should be involved 
whenever there is suspicion for a mass in-
volving the reproductive tract. 

While it does not happen often, it is pos-
sible that a mass diagnosed as ovarian, based 
on imaging, is then determined to be of an-
other organ system at the time of surgery. 
Most frequently, this occurs with ruptured 
appendicitis, as the presence of an appen-
diceal abscess can mimic a complex ovarian 
mass or tubo-ovarian abscess (TOA).1 

The full differential diagnosis of non- 
gynecologic pelvic masses is extensive and 
includes mesenteric duplication cysts, pre-
sacral masses, pelvic kidney, peritoneal 
inclusion cysts, and urachal cysts (TABLE, 

page 22). It can be difficult to distinguish pa-
thology as gynecologic or nongynecologic 
even if a thorough work-up is performed. 

In this review, we offer several cases 
involving varying presentations of pelvic 
masses related to the reproductive tract.

CASE 1  Severe pelvic pain in an 18-year-old 
An 18-year-old adolescent presents to your 

office reporting worsening pelvic pain over 

the past 3 days. The pain is severe in the left 

lower quadrant. She reports a foul discharge 

and thinks she has a fever but hasn’t checked 

her temperature. She says she has been sexu-

ally active in the past few months with 2 dif-

ferent male partners. She has not been using 

condoms consistently and hasn’t been tested 

for sexually transmitted infections. Physi-

cal examination reveals a mucopurulent dis-

charge at the cervix and copious white blood 

cells noted on wet mount. Bimanual examina-

tion reveals cervical motion tenderness and 

tenderness over the left adnexa. Ultrasound 

reveals a mass in the left adnexa with debris 

and internal echoes.

Diagnosis: Tubo-ovarian abscess.

Treatment: Admission to the hospital for intra-

venous antibiotic therapy.

You have identified a pelvic mass in 
your teenage patient. What now?

 These adolescent health experts present 4 cases of acutely 
painful or nontender pelvic masses in patients aged 12 to 18, 
offering pearls for examination, diagnosis, and appropriate treatment 
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Although typically  
a result of PID,  
tubo-ovarian 
abscess can be  
seen in patients 
who have not been 
sexually active

It is important to note that TOAs can be 
seen in patients who have not been sexu-
ally active, as well as in cases related not to 
an ascending infection but rather to a his-
tory of pelvic surgery or complex structural 
anomaly.2 The majority of the time a TOA is a 
result of pelvic inflammatory disease (PID). 
Often, patients with uncomplicated PID can 
be treated on an outpatient basis if they meet 
strict criteria, but patients with a TOA need 
to be treated as an inpatient due to the sever-
ity of this infection. 
Clinical pearl. If a patient has an IUD in 
place, close clinical follow up is critical to de-
termine response to therapy. The Centers for 
Disease Control and Prevention’s sexually 
transmitted infection treatment guidelines 
state that removal of the IUD is not manda-
tory, but if the patient is not responding to 
treatment removal ultimately may be neces-
sary. The IUD should be removed if there is 
no improvement in the patient’s symptoms 
with antibiotic therapy, there is no decrease 
in size of the TOA with antibiotic therapy, or 
if there is no positive test of cure after treat-
ment for the TOA is completed. 

If a patient has progressive abdomi-
nal pain and other findings consistent with  

infectious etiology, consider that a ruptured 
appendix could have a very similar appear-
ance to a TOA. Computed tomography can 
be a useful tool to aid in firm diagnosis in 
cases in which gastroenterologic entities 
must be ruled out, but ultimately the gold 
standard of diagnosis for both of these proce-
dures is diagnostic laparoscopy. Diagnostic 
surgery can be performed if the patient does 
not respond to medical therapy. In an effort 
to avoid surgical intervention, interventional 
radiology may be an option to drain the TOA. 
If this is performed, it is useful to repeat the 
ultrasound to confirm resolution prior to re-
moval of the drain.

CASE 2  Acute-onset severe pelvic pain in a 
young adolescent
A 12-year-old girl presents to the emergency 

department with acute-onset right lower quad-

rant pain. She states that about 2 hours ago 

she was playing in the yard and suddenly dou-

bled over with pain. She also has had nausea 

and vomiting since that time. 

She is in obvious distress and is resting in 

the fetal position. Examination reveals normal 

vital signs and tenderness to palpation over 

the right lower pelvic quadrant. There is no 

palpable abdominal mass. Genital examina-

tion reveals Tanner stage 4 external genitalia 

with normal introitus and patent, intact, annu-

lar hymen. 

An abdominal ultrasound reveals a normal 

appendix, and pelvic ultrasonography reveals 

that the right ovary is enlarged (volume =  

25 mL). The left ovary shows no obvious mass 

and a volume of 8 mL.

She is taken to the operating room, where 

you perform diagnostic laparoscopy. 

Diagnosis: Adnexal torsion (FIGURE 1).

Treatment: Surgical detorsion with or without 

cystectomy.

Ultrasonography certainly can be useful in 
determining the size of an adnexal mass. An 
adnexal volume of less than 20 mL is strong 
evidence against adnexal torsion in an ado-
lescent. This information, in addition to the 
remainder of the clinical picture, can be used 

Differential diagnosis for  
a pelvic mass

• Paratubal cyst

• Ovarian fibroma

• Tubo-ovarian abscess

• Uterine fibroid

• Urachal remnant cyst

• Mesenteric duplication cyst

• Appendiceal abscess

• Presacral mass

• Peritoneal inclusion cyst

• Pelvic kidney

• Retroperitoneal mass

• Müllerian anomaly

• Malignant ovarian cyst or tumor

• Benign ovarian cyst or tumor
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to determine if surgery is immediately nec-
essary or can be delayed.3 

Several studies have attempted to draw a 
link between size of an ovarian mass and risk 
of malignancy. Unfortunately, such attempts 
have been unsuccessful, especially for large 
and small masses.4 In addition, many studies 
have explored the use of Doppler technology 
to confirm a diagnosis of torsion found on 
sonography. Studies have shown, however, 
that diminished or absent Doppler flow is 
not a reliable finding and that ovarian blood 
flow can be preserved in cases of surgically 
confirmed adnexal torsion.5

Torsion ultimately is a clinical diagnosis, 
and medical history and physical examina-
tion are critical in the decision-making pro-
cess. The decision to go to the operating room 
for further evaluation never should be made 
based on ultrasound findings alone, as not all 
ovarian torsions result in a mass greater than  
20 mL. 
Clinical pearl. In the setting of a known ad-
nexal cyst, it is important to impress upon 
patients and their parents the warning signs 
of torsion and the need to proceed directly 
to the emergency center if acute pelvic  
pain occurs. 

Historically, adnexal torsion is corre-
lated with oophorectomy, but recent studies 
indicate that ovarian function can be pre-
served in the majority of cases with detorsion 
and cystectomy alone.6,7 In cases in which no 
cyst is present, detorsion is therapeutic.

In addition, studies have shown that 
the appearance of the ovary is not indica-
tive of damage to the ovary. Regardless of 
“necrotic” appearance, the adnexa should 
be preserved.8,9 Ovarian function after 

detorsion also has been assessed in a case se-
ries that showed normal follicular develop-
ment on ultrasonography in more than 90% 
of patients after detorsion. In this group, 6 of  
102 patients with torsion eventually under-
went in vitro fertilization and, in all 6 pa-
tients, oocytes retrieved from the ischemic 
ovary were fertilized.10 

CASE 3  15-year-old girl with nontender, 
palpable abdominal mass
A 15-year-old adolescent comes to your office 

for a well woman exam and to establish gyne-

cologic care. Abdominal examination reveals 

a mass below the umbilicus that is nontender 

to palpation. The remainder of the examination 

is normal, and the patient is sent for ultraso-

nography. Results reveal a complex-appearing 

mass in the left ovary that measures 8 cm x 

7 cm x 8 cm. The report states that the mass 

shows areas of fat and calcifications. There 

are no other abnormalities noted in the abdo-

men or pelvis.

Diagnosis: Dermoid cyst.

Treatment: Surgical intervention versus expect-

ant management.

Germ cell ovarian tumors are a diverse cat-
egory of tumors that include both benign 
and malignant disease. The ovarian tera-
toma (“dermoid”) is the most common and 
perhaps best-known example of a benign 
ovarian germ cell tumor (FIGURE 2). While 
the incidence in the general population is 
unknown, dermoids account for approxi-
mately 65% of adnexal masses in pediatric 
patients presenting for treatment.11 Most of 

An ovary typically 
recovers after 
detorsion; it should 
be preserved 
regardless of 
necrotic appearance

FIGURE 1  Ovarian torsion

FIGURE 2  Mature cystic 
teratoma

continued on page 24
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Fertility-sparing 
procedures should 
be performed 
whenever possible 
in a young girl or 
adolescent with an 
ovarian mass

continued from page 23

the time, patients with ovarian dermoids will 
be asymptomatic; however, pain is the most 
common presenting symptom.

The spectrum of sonographic features 
includes:
•	 mixed echogenicity with posterior sound 

attenuation owing to sebaceous material 
and hair within the cyst

•	 echogenic interface at the edge of the mass 
that obscures deep structures (the tip-of-
the-iceberg sign)

•	 mural hyperechoic Rokitansky nodule 
(dermoid plug)

•	 shadowing due to calcific or dental (tooth) 
components

•	 presence of layered-fluid levels
•	 multiple thin, echogenic bands caused 

by hair in the cyst cavity (the dot-dash  
pattern)

•	 absence of internal vascularity noted with 
color Doppler evaluation. 

The notation of internal vascularity is con-
cerning for malignancy.12

Fortunately, malignant ovarian germ 
cell tumors are much less common than 
benign lesions. Of these, the most common 
pediatric ovarian germ cell tumor is dysger-
minoma (FIGURE 3).13 
Clinical pearl. A unique consideration in 
patients with dysgerminoma or choriocarci-
noma is the possible diagnosis of XY gonadal 
dysgenesis, or Swyer syndrome.14,15 This may 
be seen in young girls with female external 
genitalia and primary amenorrhea. De-
pending on the level of concern, obtaining a 
karyotype also may be beneficial.13

Sex cord−stromal tumors also are rela-
tively common in the pediatric population.16 

Of these, granulosa cell tumors are the most 
common and account for 2% to 5% of ovar-
ian malignancies regardless of age at di-
agnosis. Juvenile-type granulosa ovarian 
cancers occur mainly in premenarchal girls 
and comprise roughly 5% of all granulosa 
cell tumors.17 The presenting problem usu-
ally is precocious puberty. Therefore, in any 
situation in which a prepubertal girl is devel-
oping too early and peripheral precocious 
puberty is suspected, sonography should be 
obtained to rule out a hormone-producing 
ovarian mass. Tumor markers most helpful 
in this situation include estradiol, testoster-
one, and inhibin B.17

When an adolescent is diagnosed 
with ovarian cancer, it is ideal to perform a 
fertility-sparing procedure whenever it is  
reasonable.18 While dermoid cysts can look 
concerning on sonography because of their 
heterogeneous appearance, the vast ma-
jority can be safely and effectively resected 
without oophorectomy in order to preserve 
fertility, as in most cases they are benign. 
Nonetheless, cystectomy does have a small, 
theoretic risk of cyst rupture, with the poten-
tial for pelvic peritonitis from dermoid con-
tent spillage.19 In the vast majority of cases in 
which a benign adnexal mass is identified, 
ovarian cystectomy is appropriate and oo-
phorectomy is not indicated.20 

Another very rare presentation of mature 
cystic teratoma can include acute neurologic 
decline in cases of paraneoplastic anti-N-
methyl-D-aspartate receptor encephalitis. 
Frequently, these teratomas will be small in 
size and discovered only incidentally during 
the work-up of a patient with altered mental 
status. Resection is indicated as soon as pos-
sible to stop the neurologic decline.21 

CASE 4  Cyclic pelvic pain and a pelvic mass 
in a 16-year-old
A 16-year-old adolescent presents to your 

office for evaluation of cyclic pelvic pain. 

She states that menarche occurred at age  

12 years and menses have been irregular ever 

since, occurring every few months and asso-

ciated with significant pain with the onset  

of bleeding. 

FIGURE 3  Dysgerminoma 
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Physical examination reveals Tanner 

stage 4 breasts and Tanner stage 4 external 

genitalia. The introitus is normal with a visible 

intact, annular hymen. A mildly tender palpa-

ble mass at the level of the umbilicus is noted. 

The patient consents to having a Q-tip placed 

in the vagina, which reveals a bulge in the left 

vaginal wall that is nontender and fluctuant. 

Pelvic ultrasonography reveals uterine didel-

phys and an obstructed left hemivagina. A 

renal ultrasound reveals an absent left kidney. 

Diagnosis: OHVIRA (obstructed hemivagina 

and ipsilateral renal anomaly) syndrome.

Treatment: Surgical resection of the vaginal 

septum.

Masses that appear complex on imaging can 
be deceiving, as they also can be related to 
obstructive reproductive tract anomalies. 
“Pelvic mass” is often the working diagno-
sis in cases of imperforate hymen, vaginal  
atresia, cervical agenesis, and uterine di-
delphys with obstructed hemivagina. This 

underscores the importance of taking an 
accurate menstrual history as well as per-
forming a thorough physical examination. 
Usually this does not require an internal 
vaginal examination if the patient is unable 
to tolerate one, but a rectal examination can 
provide similar information in a patient pre-
senting with a “pelvic mass” who will con-
sent to this portion of the exam. 
Clinical pearl. If a patient is not comfort-
able consenting to a rectal exam, a lubricated 
Q-tip can be used to palpate the vagina to 
minimize patient discomfort.

Before performing surgery…
Vaginal surgery can be corrective in the 
majority of these cases; however, magnetic 
resonance imaging is the gold standard for 
diagnosis and should be performed prior 
to surgical planning to further characterize 
the anomaly.22 Because Müllerian anomalies 
are associated with renal malformation such 
as absent kidney, pelvic kidney, collecting  continued on page 26
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Reproductive 
tract anomalies 
can appear to be 
complex cysts on 
imaging 

continued from page 25

system duplication, or ectopic ureteral inser-
tion around 40% of the time, imaging stud-
ies to assess for these structures is important 
prior to surgical intervention.23 If the patient 
is symptomatic and surgery cannot be per-
formed immediately in a safe manner, she 
may require admission for pain control and 
placement of a Foley catheter (if the mass is 
obstructing urinary flow) until surgery can 
be performed safely.

A comprehensive review of Müllerian 
anomalies is beyond the scope of this arti-
cle; it is important to note that these clinical 
scenarios are always unique and treatment 
should be individualized. 

Conclusion
There are many sources of pelvic masses in 
children, adolescents, and young women; 
not all sources will be gynecologic. To 
avoid unnecessary surgical intervention, 
it is important to obtain as much informa-
tion as possible from the patient’s history, 
physical examination, and laboratory and  
imaging studies. 
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