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Physiologic Cysts
Ovarian cysts can be visualized sonographically in women of all ages. The presence of
a simple (unilocular, anechoic, thin-walled) cystic mass related to either ovary
measuring less than 3 cm is considered within normal limits. Sonographic and clinical
follow up, however, is recommended when the dimensions of a cyst exceed 3cm.
Approximately 60% of ovarian cysts resolve spontaneously. Several types of benign
cysts exist:

FUNCTIONAL: a generic type of cyst that results from the stimulation of ovarian
follicles by estrogen. It is the most common cause of ovarian enlargement in young
women. They range in size from 0.5 -2.5cm. Functional cysts change in appearance
during the course of the menstrual cycle and are further categorized as:

Follicular: occur when a dominant follicle fails to rupture. Serous fluid
distends the lumen of the follicle creating a cyst. Most follicular cysts are
unilateral and measure 1 - 10 cm. The maximum measurement of a normal
follicular cyst is 2.5cm.
Corpus luteum: occur when the dominant follicle ruptures successfully. In
the absence of a pregnancy, the CL normally collapses and becomes the
corpus albicans. Unusual continued growth and/or hemorrhage may create
a cyst. Measure 1.5 - 2.5 cm in diameter and may contain internal echoes
representing blood.
Corpus luteum of pregnancy: in the presence of hCG, the ruptured

follicle undergoes cystic enlargement. This structure usually regresses
spontaneously by the 12th week.
Theca lutein: cystic enlargement of atretic follicles. Most commonly are

associated with hydatidiform mole and other types of gestational
trophoblastic disease. (See Section on GTD)

Ovarian Pathology

SONOGRAPHIC CRITERIA OF
SIMPLE CYSTS:

 Smooth, well-defined
borders

 Anechoic lumen
 Posterior acoustic

enhancement
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High malignant potential.
Only I in 9 remain benign.
- 70% of epithelial tumors

Hemorrhagic Cysts
Torsion of an ovarian cyst may cause disruption of normal hemodynamic patterns with
resultant hemorrhage into the lumen.

CLINICAL SIGNS:
· Sudden onset pelvic pain

SONOGRAPHIC FINDINGS:
Typical cystic appearance as described above
Acute cyst = hyperechoic, mimicking a mass, but with posterior acoustic

enhancement
Subacute cyst = complex appearance with internal echoes, strands
Specific appearance depends on age of blood/clot

Cystadenomas
Cystadenomas are common cystic epithelial tumors occurring
on the ovary. These cysts may grow very large and are most
frequently seen in women between 50 - 60 years of age. It is
impossible to differentiate histologic types sonographically.
Septations and papillary excrescences may be seen. Three
histologic types exist:

SEROUS CYSTADENOMA
Contains serous fluid
May be uni- or multilocular
More commonly bilateral (12 - 50%)
More common in women 40 - 50 years of age

Different appearances of hemorrhagic ovarian cysts.
Left: Fresh bleed into a follicular cyst.
Right: Organized thrombus in a large ovarian cyst.

Large, multilocular serous
cystadenoma.
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Huge cystic ovarian mass
with small, septated cysts
within lumen. Mucinous

cystadenoma.

MUCINOUS CYSTADENOMA
Contains thicker mucinous fluid
Usually larger and multilocular
Rarely bilateral (5 - 7%)
More common in women 30 - 50 years of age

CLINICAL FINDINGS:
Palpable pelvic mass

SONOGRAPHIC FINDINGS:
Presence of a medium to large adnexal cystic mass
Septations and papillary projections may be present
Not possible to differentiate between benign and malignant types

CYSTADENOFIBROMA
Variant of serous type
Unilateral
Partly cystic and partly solid

Low malignant potential.
Only I in 7 become malignant.
= 20% of epithelial tumors
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Gross pathologic specimen of
an ovarian teratomas

containing hair, solid tissue
and teeth.

Polycystic Ovaries
An endocrine disease that results in the over-production of cysts within the ovaries is
known as PCO or Stein-Levinthal Syndrome. Most commonly found in adolescent girls
and young women (teens - twenties). Diagnosis of PCO is actually a clinical/serological
diagnosis and not necessarily a sonographic diagnosis.

CLINICAL FINDINGS:
Obesity
Oligomenorrhea or amenorrhea
Hirsutism
Infertility

SONOGRAPHIC FINDINGS:
Enlarged, bilateral multicystic ovaries (70%)
Normal size ovaries with tiny follicles (30%)
Endovaginal sonography may reveal multiple small

cysts present in both ovaries
ALWAYS bilateral

Teratomas
Cystic teratomas are the most common benign tumor of the ovary and usually occur in
women ages 20 - 30. These masses are also frequently referred to as dermoids but a
distinction between dermoids and teratomas exists. Dermoids (derived from two germ
cell layers) are always benign, teratomas (derived from three germ cell layers) maintain
a malignant potential. As teratomas mature they may form teeth, hair and glandular
tissue. Many teratomas are located superior to the fundus of the uterus making them a
potential easy miss with sonographic evaluation. Frequently these lesions are bilateral.

CLINICAL FINDINGS:
Pelvic pain
Palpable adnexal mass

SONOGRAPHIC FINDINGS:
A wide range of sonographic appearances exist

including:
An apparently simple cystic adnexal mass
A complex cystic adnexal mass
Calcifications present within an adnexal mass
Fat/fluid level present in an adnexal mass
Presence of a diffusely echogenic adnexal mass without acoustic shadowing
"Tip of the iceberg" sign
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Varying sonographic appearance of ovarian teratomas.
Right: predominantly cystic with fluid/fluid level.
Left:  solid, complex mass with “tip of iceberg” sign

Brenner Tumor
A solid ovarian tumor of epithelial origin, also called transitional cell tumor. These
lesions are typically found in women between 50 - 60 years old. Most women are
asymptomatic. Account for 1 - 2 % of all ovarian tumors.

CLINICAL FINDINGS:
Abnormal uterine/vaginal bleeding

SONOGRAPHIC FINDINGS:
May cast an acoustic shadow
Echogenic mass containing small cystic spaces
Solid, hyperattenuative ovarian mass
Size ranges between very small to 8 cm

Fibroma
A connective tissue tumor of the ovary, it comprises
approximately 4% of ovarian neoplasms. Fibromas are
frequently asymptomatic.

SONOGRAPHIC FINDINGS:
Average size = 6 cm
Rarely bilateral (6 - 10%)
Associated with ascites 50% of the time, when the

tumor is >5cm
Hypoechoic, hyperattenuating with posterior

acoustic shadowing. Similar in appearance to a
uterine myoma.

Solid, shadowing right
adnexal mass found at
surgery to be a Brenner
tumor.
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Thecoma
A solid, benign estrogen-producing ovarian tumor. Accounts for 1%
of all ovarian tumors. Thecomas occur most commonly in
postmenopausal women, who present with vaginal bleeding.

SONOGRAPHIC FINDINGS:

Virtually always unilateral
Hypoechoic with posterior acoustic shadowing
Possibly an abnormally thick endometrium secondary to

hormonal stimulation.
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Ovarian cancer is the fourth leading cause of cancer death and the fifth most frequent cancer in
women. Because it is silent during its early stages, few malignancies are detected early enough to
allow for successful therapeutic intervention. Ovarian cancer causes more deaths in American
women than all other forms of primary pelvic cancers.

Histology
There are three classifications of ovarian malignancies based on the cells from which
each arises:

EPITHELIAL TUMORS (Most common 90%)
Serous cystadenocarcinoma
Mucinous cystadenocarcinoma
Others

GERM CELL TUMORS (8%)
Dysgerminoma
Malignant teratoma
Embryonal carcinoma

SEX CORD - STROMAL TUMORS (2%)
Granulosa tumor
Sertoli-Leydig tumor
Thecoma and fibroma (have very low malignant potential)

Ovarian malignancy may also be METASTATIC in origin. These lesions are usually
bilateral, firm and solid. They may result from primary tumors in the:

Intestine
Breast
Thyroid
Lymphatics

KRUKENBERG TUMOR
Specific type of metastatic ovarian cancer that may
produce endocrinologic abnormalities. More commonly
arises from the gut (stomach, intestine or gallbladder).
Displays distinctive pathologic and clinical features.
Cannot be distinguished sonographically or by MRI
from primary carcinoma or hemorrhagic cyst.

Malignant Ovarian Pathology

Bilateral, mulitnodular
metastatic Krukenberg
tumors of the ovaries.
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Prevalence in United States:

Early diagnosis (Stage I) of ovarian malignancy increases the 5-year survival rate from
approximately 25% to 80%. Protocols have recently been developed to screen for
ovarian cancer and involve several components:

RISK ASSESSMENT
Average age = 50 - 59 years
History of unsuccessful pregnancies
Strong family history
Women who have used oral contraceptives are at REDUCED risk

CA 125
A biological tumor marker found in the blood of most (75%) women with ovarian
cancer. Elevation is suggestive of the presence of carcinoma but serum levels
may also be elevated in women with benign GYN pathology, such as
endometriosis and fibroids.

SONOGRAPHY
The presence of an ovarian mass in a postmenopausal woman with an elevated
CA 125 is highly suggestive for carcinoma.

DOPPLER
Using endovaginal duplex sonography, the demonstration of a lowly resistive
spectral waveform in a hypervascularized ovarian mass may help confirm the
diagnosis of carcinoma. Confirmation of the diagnosis comes from the
pathologist.

GYNECOLOGIC CANCER

UTERINE - MOST COMMON
10% of all cancer in women

OVARIAN –LOW PREVALENCE
Higher mortality rate due to late diagnosis

Doppler display of low resistivity flow in ovarian malignancy.
Right: CDI demonstrates increased flow in uterine arteries in a patient with bilateral ovarian
metastasis.
Left: Spectral display of a lowly resistive waveform found in solid component of a complex
ovarian mass.
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Diagnosis
Sonographic differentiation between histologically different tumors is usually

impossible. With the exception of early detection of ovarian carcinoma as
described earlier, any sonographically complex ovarian mass can be anything. As
a rule of thumb, however, if an adnexal mass is highly complex and demonstrates

multiple areas of solid components it is more suspicious of malignancy. The
following criteria provide guidelines in differentiating types of tumors.

Metastasis
Spread of ovarian malignancy may occur by any of the following four routes:

DIRECT INVASION of small intestine, colon, rectosigmoid, uterus, fallopian
tubes, broad ligament

PERITONEAL FLUID carries malignant cells to the
omentum, posterior cul de sac, paracolic gutters,
right hemidiaphragm and anywhere within the
abdomino-pelvic cavity

LYMPHATICS carry malignancy to the pelvic
and/or para-aortic nodes

HEMATOGENOUS or (BLOOD BORNE) spread to
distant sites in the liver, lungs and skin

EPITHELIAL TUMORS
Cystadenocarcinomas are ovarian tumors of epithelial origin and are, by far, the
most common type of ovarian malignancy. Two primary histologic types of tumor
exist: Serous and mucinous. The clinical presentation is similar in both types and
sonographic differentiation is impossible.
CLINICAL FINDINGS:

Abdominal pain
Abdominal distention
Vaginal bleeding
Symptoms of abnormal endocrine activity such as:
Cushings syndrome
Hypoglycemia
Hypercalcemia
Hyperthyroidism
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GERM CELL TUMORS
DYSGERMINOMA

Occurs primarily in women < 30 years old
Bilateral (15%)
Solid ovarian mass
May contain anechoic areas corresponding to
focal necrosis
Always malignant

STROMAL TUMORS
GRANULOSA TUMOR

Vary in size
Solid ovarian mass
Echogenicity similar to fibroids
Larger tumors may be multiloculated and cystic
Low malignant potential
Estrogenically active

SERTOLI- LEYDIG TUMOR
Similar in appearance to granulosa cell tumor
75% occur in women under 30 years of age
Up to 20% are malignant
Also called androblastoma, they may have
endocrine manifestation

THECOMA
Usually benign but possess malignant potential
Hypoechoic, adnexal mass
Posterior acoustic attenuation
May demonstrate areas of necrotic degeneration

Scoring System
Using two-dimensional real-time sonography alone, high sensitivity in diagnosing
ovarian malignancy can be obtained by using the following scoring system. When any
ovarian mass scores 3, a 97% sensitivity and a 77% specificity results.
PARAMETERS

0 1 2 3
Wall structure Smooth or small

irregularities <3mm
- Solid Papillarities

Shadowing Yes No - -

Septa None or thin <3mm Thick >3mm - -

Echogenicity Sonolucent or low-
level echo

- - Mixed or high

From Lerner JP, Timor-Tritsch IE, et al. Transvaginal ultrasonographic characterization of ovarian
masses with an improved, weighted scoring system. Am J Obstet Gynecol 1994; 170: 81-85)
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Grade the following ovarian masses using the above scoring system.

Wall structure:___________________

Shadowing: ___________________

Septa: ____________________

Echogenicity: ___________________

Wall structure:___________________

Shadowing: ___________________

Septa: ____________________

Echogenicity: ___________________

Wall structure:___________________

Shadowing: ___________________

Septa: ____________________

Echogenicity: ___________________

Wall structure:___________________

Shadowing: ___________________

Septa: ____________________

Echogenicity: ___________________

Image exercises


