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Many of the ovarian lesions are incidentally detected, for
which imaging plays an important role in treatment plan-
ning by characterization of these lesions. An accurate
Abstract characterization of a lesion as benign may obviate the

need for surgery, while an indeterminate or malignant le-

Ovariar_1 cystic masses inCIUd? a spectrum of benign, sion needs surgical intervention and perhaps detailed che-
borderline and high grade malignant neoplasms. Imag- motherapeutic planning,

ing plays a crucial role in characterization and pretreat-
ment planning of incidentally detected or suspected
adnexal masses, as diagnosis of ovarian malignancy at ~ TAXONOMY OF CYSTIC OVARIAN
an early stage !s corrglateq with_a !:Jette_r prognosis. MASSES

Knowledge of differential diagnosis, imaging features,
management trends and an algorithmic approach of Adnexal cystic masses can be broadly classified as ovarian
such lesions is important for optimal clinical manage- and extraovarian. The most commonly encountered ex-
ment. This article illustrates a multi-modality approach ~ traovarian masses are overwhelmingly benign, including
in the diagnosis of a spectrum of ovarian cystic masses  hydrosalpinx, hematosalpinx, paraovarian/paratubal cysts

and also proposes an algorithmic approach for the diag- and peritoneal inclusion cysts. In this article, special em-
nosis of these lesions. phasis will be placed on cystic ovatian masses, which can

broadly be classified as benign, borderline (low malignant
© 2013 Baishideng. All rights reserved. potential) and malignant lesions”” (Figure 1).
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‘ Cystic Ovarian masses

Benign Borderline
Physiological: Mostly epithelial rigin
Functional/ Serous (65%)
hemorrhagic cyst Mucinous (32%)
PCOS/MFOS Endometroid
) . 3%-4%
Endometrioma Clear cell carcinoma } o
Cystadenoma:
Serous, mucinous
Ovarian cystadenofibroma
Mature cystic teratoma

Figure 1 Classification of cystic ovarians lesions. Adapted from®?.

MULTI-MODALITY IMAGING WORKUP

Ultrasonography (US) remains the primary modality of
choice for evaluating pelvic masses, due to its easy avail-
ability, high-sensitivity, cost-effectiveness and lack of
ionizing radiation. Transvaginal US (TVUS) also remains
helpful in differentiating various simple benign entities
from indeterminate or malignant lesions. Color Dop-
pler has been proposed in differentiating benign from
malignant neoplasms, based on the fact that malignant
neoplasms usually have a low resistance index. A resistive
index of less than 0.4 and a pulsatility index of less than
1.0 are considered suspicious of malignancy. However,
due to overlap of these findings in benign and malignant
neoplasms, the clinical utility of Doppler imaging is lim-
ited".

Overall, ultrasound has variable sensitivity and speci-
ficity for identifying and characterizing borderline or ma-
lignant lesions which may partly be attributed to operator
dependency and/or patient’s body habitus” ",

Computed tomography

Many ovarian lesions detected by computed tomography
(CT) are incidental findings on studies performed for
nonspecific symptoms, such as abdominal distension, pain
and urinary syrnptornsm. CT has a limited role in primary
evaluation and characterization of ovarian cystic lesions,
except for mature cystic teratoma which can be confident-
ly characterized due to the presence of macroscopic fat
and calcifications. However, CT is the imaging modality
of choice to evaluate the extent of the disease in pretreat-
ment planning, including cytoreduction and for post treat-
ment follow up[m. The sensitivity and specificity of CT in
the staging of ovarian carcinoma has been described to be
50% and 92% respectively in one study'”.

Magnetic resonance imaging
Due to its better tissue characterization and multiplanar
capabilities with excellent anatomical delineation, contrast
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Malignant

Epithelial (85%)

Cystadenocarcinoma:
Serous, mucinous

Germ cell tumor (15%-20%)
Immature teratoma
Endodermal sinus tumor
Embryonal carcinoma
Choriocarcinoma

Sex-cord stromal tumor (8%)
Granulosa cell tumor
Sertoli Leydig cell tumor

Metastases (10%)

enhanced magnetic resonance imaging (MRI) helps in
differentiating benign from malignant ovarian masses, in
most cases'”. In one study, MRI demonstrated a sensitiv-
ity and specificity of 100% and 94%, respectively, in the
evaluation of sonographically indeterminate ovarian le-
sions'"?. Due to its limited availability and relatively high
cost, MRI is frequently utilized as a problem solving tool
in indeterminate lesions.

Positron emission tomography/CT

Although this modality has recently shown an expanding
utilization for treatment planning and follow-up, it is not
a recommended modality for primary detection of can-
cer"™", Positron emission tomogtaphy (PET)/CT have
been described to show false negative results in bordetline
indeterminate ovarian neoplasms' . Since increased FDG
activity has been demonstrated with endometriosis, fi-
broids and also normal follicles in premenopausal women,
it may alter the cancer staging“sﬂ. However, increased
FDG uptake in postmenopausal women is always abnor-
mal. It has been demonstrated that combined PET/CT
has a higher sensitivity and specificity in detecting tumor
recurrence than with CT or MRI alone™**".

BENIGN CYSTIC OVARIAN MASSES

Functional/hemorrhagic cysts

Most ovarian cysts in the reproductive age group are
physiological or functional in nature, including dominant
follicles, follicular cysts which result from failure of the
follicle to rupture or regtress, and corpus luteal cysts which
may contain hemorrhage[21’22]. On ultrasound, functional
cysts are thin walled (< 3 mm), uniloculat, with postetior
acoustic enhancement™ (Figure 2A). Complex cysts may
present as reticular echoes or a heterogencous clot from
hemorrhage. The presence of solid components, papil-
lary projections, intralesional vascularity or nodular septa
is a high concern for malignancy™*. Tn premenopausal
women, cysts with uniform internal echoes, reticulations
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Figure 2 Functional ovarian cyst. A 26-year-old woman with right adnexal pain. A: Transvaginal ultrasonography (TVUS) demonstrates two adjacent well defined
thin walled cystic lesions (arrow) in the right ovary with no internal echoes or debris; B: TVUS (for some pelvic discomfort) in a 3 mo interval shows complete interval
resolution of the right ovarian cysts, suggesting functional cysts.

Figure 3 Functional cyst on magnetic resonance imaging. A 31-year-old woman with magnetic resonance abdomen pelvis performed for inflammatory bowel
disease evaluation. A: Axial fat suppressed T2 weighted image with fat saturation demonstrates high signal intensity focus in the left ovary (arrow), without any internal
debris or septation; B: Axial post contrast fat suppressed T1 weighted image showing thin enhancing wall of the cyst without internal enhancement or septation (arrow).

Figure 4 Hemorrhagic cyst. A 33-year-old woman for evaluation of adenomyosis. (A) Axial T1 weighted image demonstrates a high signal intensity of the lesion in
the right ovary (arrow), which remains hyperintense on fat suppressed T2 weighted image (B) without internal debris or septations. The lesion remains hyperintense
with no significant enhancement on post contrast fat suppressed T1 weighted images. Ut: Uterus.

or septations may represent hemorrhagic functional cysts high signal intensity on T2-weighted images (Figure 3).
or an endometrioma. A follow up ultrasound in 6-12 wk Hemorrhagic corpus luteum cysts have a characteristic ap-
should be performed in these cases”™. A functional hem- pearance of blood products manifested by relatively high
orrhagic cyst shows complete interval resolution whereas signal intensity on T1-weighted images and intermediate
an endometrioma persists or even slightly increases in size to high signal intensity on T2-weighted images and this
intervalley (Figure 2B). On MRI, most functional cysts may pose a difficulty in differentiation from endometrio-
have low signal intensity on T1-weighted images and very ma if no prior imaging is available®” (Figure 4).
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Figure 5 Polycystic ovaries. A 25-year-old woman with obesity, infertility and
altered LH/FSH ratio. Coronal T2 weighted image through the pelvis demon-
strates mildly enlarged right ovary with several small symmetric peripherally
arranged hyperintense cysts (arrowheads) with relatively hypointense central
stroma (arrow). UB: Urinary bladder. Similar appearance of left ovary was
noted.

Polycystic ovaries

Polycystic ovarian syndrome (PCOS) is one of the most
common human endocrinopathies, affecting 5%-10% of
women of reproductive age™”. Not all patients with ultra-
sound features of PCO have clinical PCOS, which is char-
acterized by menstrual irregularities, hirsuitism, obesity
and sclerotic ovaries”'. TVUS is currently the gold stan-
dard for diagnosing PCO. The classic ultrasound feature is
an enlarged ovary with 10 or more peripherally arranged
cysts, each cyst of 2-8 mm diameter, with an echogenic
central stroma® . MRI is rarely utilized in primary evalu-
ation of PCO as it does not add to information provided
by TVUS. The best sequence is T2 weighted images in the
long and short axis of the uterus, demonstrating peripher-
ally arranged uniform sized high signal intensity cysts with
hypointense central stroma (Figure 5).

Endometrioma

The ectopic implantation of endometrial tissue outside
the uterus is termed as endometriosis. It is commonly
seen in child bearing age with 80% implanted in the
ovary”. Endometriosis may be clinically silent or may
present with pelvic pain, dysmenorrhea and infertility.
Sonographically, endometrioma are cystic masses with dif-
fuse low level internal echoes. However, they can have a
varied presentation ranging from cystic to complex, with
hyperechoic foci secondary to a cholesterol cleft or blood
clot in the wall®™ (Figure 6A). Endometriomas and im-
plants may mimic malignant lesions on CT. MRI usually
reveals very high signal intensity on T1-weighted images
(light-bulb) and intermediate to low signal intensity on T2-
weighted images classically labeled gray haze/shade, which
is attributed to hemoglobin degradation products in vari-
ous stages (deoxyhemoglobin, methemoglobin and iron
products) and decreased free water content™ ™. Generally,
high signal intensity on T1-weighted images could be seen
secondary to either fat or blood and persistent high signal
on fat saturated T1-weighted image confirms the absence
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of fat in the lesion (Figures 6B-D and 7). Other MR find-
ings could include high signal intensity on T1- and T2-
weighted images and adhesion/tethering to the adjacent
structures. The presence of multiple high signal intensity
foci on T1-weighted images in both ovaries also favors
the diagnosis of endometrioma. Less than 1% of endo-
metriosis is associated with malignancy, particularly endo-
metrioid or clear cell adenocarcinoma®”. Malignant trans-
formation of endometriomas has been rarely described to
demonstrate low signal intensity on T2-weighted images
with post contrast enhancing mural nodules”. The mural
nodular enhancement is more conspicuous on subtracted

pre and post contrast enhanced images"”.

BENIGN EPITHELIAL OVARIAN TUMOR

Benign epithelial tumors are primarily cystic in appear-
ance and seen in younger age groups. On the other hand,
the malignant counterparts are cystic with predominant
solid components™. The two most common subtypes of
epithelial neoplasms are serous and mucinous tumors.

Serous cystadenoma are usually thin walled (less than
3 mm) cysts; unilocular or rarely multilocular. Serous cyst-
adenoma usually demonstrate homogeneous high signal
intensity on T2-weighted images and low signal intensity
on T1-weighted images and do not exhibit significant
post contrast enhancement”” (Figure 7). They are usually
bilateral and smaller than mucinous cystadenomas.

Mucinous cystadenoma are larger in size than serous
cystadenoma. On US and MRI, it presents as multilocular
(honeycomb like locules) with a thin regular wall and sep-
ta without any endo or exocytic vegetation and shows no
significant post contrast enhancement”” (Figure 8). The
MR signal intensity of mucinous cystadenoma depends
on the hydration of the mucin, which when dehydrated
can be of low signal intensity on T2-weighted images.

Ovarian cystadenofibroma is an uncommon epithelial
ovarian neoplasm in which fibrous stroma is the domi-
nant component in addition to the epithelial lining. These
are usually benign, occurring in the reproductive period
and an accurate preoperative diagnosis may contribute to
avoiding surgical intervention™**!!. Half of ovarian cyst-
adenofibromas are putely cystic and the other half are
complex cystic masses with a solid component and/or
thick septa, thereby mimicking a malignant lesion™. Im-
aging findings of purely cystic cystadenofibroma are simi-
lar to cystadenomas; however, on microscopy they have
small foci of fibrous stroma'™’. On ultrasound and CT,
cystadenofibroma may appear as a complex cystic ot solid
mass mimicking malignancy. Characteristic MR imaging
features of these tumors on T2-weighted images include
very low signal intensity of the solid component (relatively
isointense to the skeletal muscle) and a hyperintense cys-
tic component™ (Figure 9). Diffuse or partial thickening
of the cyst wall with low signal intensity on T2-weighted
images may be also seen with or without a solid compo-
nent'™*!. These solid components, however, demonstrate
mild post contrast enhancement.
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Figure 6 Endometrioma. A 39-year-old woman with right adnexal pain and mass of per vaginum examination. A: Transvaginal ultrasonography showing a complex
lesion in the right ovary with mildly thickened wall and uniform internal echoes (arrowheads), without intralesional vascularity; B-D: Axial fat suppressed T1 weighted
image without fat saturation (B) and with fat saturation (C) demonstrate hyperintense lesion in the right ovary (long arrow) which is relatively hypointense on T2
weighted image - “T2 shading” (D). Normal left ovary with follicle (short arrow).

-

T 711cem*

- 47.5¢cm

Figure 7 Ovarian serous cystadenoma and endometrioma. A 41-year-old woman with pelvic mass. Axial fat suppressed T1 weighted image (A), axial and sagittal
T2 weighted images (B and C) and axial post contrast T1 weighted image (D) showing a right adnexal lesion posteriorly (thick arrow), which has a high signal intensity
on T1 weighted image, low signal intensity on T2 weighted image (T2 shading), without any internal debris or septation. Another 7.2 cm lesion in the right adnexa
anteriorly (thin arrow) demonstrating low signal intensity on T1 weighted image, high signal intensity on T2 weighted image without internal septations or solid compo-
nent. Both lesions demonstrate no post contrast enhancement. Left ovary with follicles also noted (arrowhead). On surgery and histopathology, two cystic lesions were
seen arising from the right ovary, the posterior lesion was endometrioma and the anterior lesion was serous cystadenoma. UB: Urinary bladder; CX: Cervix.
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Figure 8 Mucinous cystadenoma. A 44-year-old woman with large pelvic mass. A: Transabdominal pelvic ultrasound demonstrates a large cystic lesion (arrow)
in the mid pelvis with a thin septation (arrowhead); B-D: Axial T2 weighted image (B), axial pre contrast (C) and fat saturated post contrast T1 weighted image (D),
demonstrates a large left ovarian cystic lesion (arrow) with several thin septations (arrowheads). The lesion has a low signal intensity on T1 weighted image and high
signal on T2 weighted image and hypointense septae, with no significant post contrast enhancement. Ut: Uterus.

Figure 9 Ovarian cystadenofibroma. A 35-year-old women with adnexal fullness and dysuria. (A) Transvaginal ultrasonography demonstrates a complex cystic
mass in the right ovary with thick septations (arrow). Axial T2 weighted image (B), axial post contrast T1 weighted images (C) through the pelvis, shows the right ovar-
ian complex cystic mass. The cystic component (arrow) is of high signal intensity on T2 weighted image without post contrast enhancement. The solid components
demonstrate very low signal intensity on T2 weighted image (arrowhead) with mild post contrast enhancement, relative to uterus (Ut). On surgery, pathologically con-
firmed benign cystadenofibroma.
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Figure 10 Mature cystic teratoma. A 51-year-old woman with pelvic mass and constipation. (A) Transvaginal ultrasonography demonstrates a complex cystic mass
in the right ovary with septations and solid component, causing posterior acoustic shadowing (arrowhead) suggesting calcification. Axial precontrast T1 weighted im-
age of the pelvis without fat saturation (B), post contrast T1 weighted image with fat saturation (C) and sagittal T2 weighted image though the pelvis (D) demonstrates
a left ovarian complex mass with cystic component (arrow) showing mild to moderate low signal intensity on T1 weighted image and high signal intensity on T2
weighted image. Hyperintense foci on T1 weighted image with signal loss on T1 fat saturation (thick arrow) representing fat content, T1 and T2 hypointense foci repre-
senting calcific foci (arrowhead). Ut: Uterus.

Mature cystic teratoma is commonly seen in women BORDERLINE CYSTIC OVARIAN

less than 45 years of age and is composed of tissues

from all three embryogenic germ cell layers, constituting NEOPLASMS

sebaceous material, hair follicle, skin glands and muscles. This group includes noninvasive ovarian neoplasms histo-
They usually demonstrate a raised protuberance called a logically characterized as epithelial tumors with a stratified
Rokitansky nodule into the cyst within which hair, bone growth pattern. These usually manifest in younger females
and teeth could be noted™***". On imaging, findings vary with an excellent prognosis[sﬂ. The mean age of presenta-
from purely cystic to mixed to non cystic mass containing tion of bordetline ovarian tumors has been described to
predominantly fat. On ultrasound, appearances vary from be approximately 20 years eatlier than that of invasive
a purely cystic lesion with a peripheral nodule to a partially ovarian carcinomas””. Considerable controversy remains
echogenic mass with posterior shadowing from adipose regarding definition and management of borderline ovar-
material, calcifications and hair, as well as multiple thin, ian tumors’Y. Serous and mucinous neoplasms consti-
echogenic bands which are occasionally seen resulting tute the majority of borderline tumors”™. On imaging,
from hair in the Cystpgj. CT demonstrates characteristic fat borderline serous Cystic neoplasms manifest as Complex
attenuation with or without calcification in the wall™**", cystic masses with mural nodules and septations. Serous
On MR imaging, sebaceous components have high signal ~ borderline tumors may behave aggressively, presenting
intensity on T1-weighted imaging similar to retroperito- with lymphadenopathy and peritoneal implants. Despite
neal fat and loses signal on fat suppression T1-weighted extraovarian spread, serous bordetline tumors still have
sequence, suggesting macroscopic fat. Low signal intensity a better prognosis in contrast to the high-grade serous
on T1 and T2 weighted images could be secondary to soft cystadenocarcinoma®”. Given the lack of distinguishing
tissue protuberances from Rokitansky nodules and calcifi- characteristics between benign and eatly malignant epithe-
cations (teeth) (Figure 10). Complications include torsion lial neoplasms, these are rarely diagnosed preoperativelym.
from large size and rupture causing leakage of sebaceous The diagnosis may be considered based on a younger age
component into the peritoneum causing granulomatous group and mildly elevated CA-125 levels™.

peritonitis. Less than 2% may undergo malignant transfor- Endometroid carcinomas constitute 10%-15% of all

50]

. : . 39
mation ovarian carcinomas”, They are the most common ma-
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Figure 11 Endometroid carcinoma. A 30-year-old women with abdominopelvic mass. Contrast enhanced computed tomography (A) shows a large complex cystic
mass (arrow) demonstrating thick irregular enhancing septae and solid components (arrowheads). A 22-year-old women with right pelvic pain. Axial T2 weighted (B)
and post contrast fat suppressed T1 weighted images (C) showing a complex cystic mass with mildly heterogenous high signal intensity cystic component and inter-
mediate signal intensity solid components (arrow) on T2 weighted image. The cystic component is of low signal intensity on post contrast T1 weighted images and
solid components demonstrate significant enhancement. A complex lesion in the right ovary (short arrow), was found to be a dermoid cyst on surgery.

Figure 12 Clear cell carcinoma. A 49-year-old woman with abdominopelvic mass. Contrast enhanced computed tomography images of the lower abdomen and pel-
vis (A and B), showing a large lobulated complex cystic mass with enhancing nodular and solid component (arrows) and also a calcific focus (arrowhead).

lignant neoplasm arising within endometriosis” ", These
tumors are bilateral in 30%-50% cases. An association
with endometrial carcinoma and endometrial hyperplasia
has been described”. Imaging findings include a large,
complex cystic mass with enhancing solid components
(Figure 11).

Clear cell carcinoma constitutes 5% of all ovarian car-
cinomas and is usually seen in patients with endometrio-
sis” . Imaging findings include a unilocular or large cyst
with solid protrusions demonstrating mild post contrast
enhancement and may overlap with cystadenofibroma””
(Figure 12). These findings are non specific and add to the
differentials of low malignant potential serous tumors.

MALIGNANT CYSTIC NEOPLASMS

On imaging, malignant cystic neoplasms are complex
masses with a solid and cystic component. The presence
of a thick irregular wall (> 3 mm), septations (> 3 mm),
papillary projections and enhancing soft tissue with a
necrotic component are highly suggestive of malignant
neoplasms and ate better appreciated on dynamic contrast
enhanced MR imaging™. They are usually associated with
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ascites, peritoneal and omental implants and lymphade-
nopathy, depending on the extent of the disease. MRI
remains more sensitive and specific relative to Doppler ul-
trasound and contrast enhanced CT in characterizing these
masses''.

High grade serous cystadenocarcinoma constitutes 25%
of serous epithelial neoplasms and usually demonstrates
low signal intensity papillary projections on T2-weighted
images which demonstrate significant enhancement on
post contrast MR images (Figure 13). Heterogeneity and
calcifications (psammoma bodies in 30%) are also seen.
Bilaterality and peritoneal carcinomatosis are frequently
encountered with serous cystadenocarcinoma'.,

Mucinous cystadenocarcinoma constitutes 5% to 10%
of mucinous epithelial neoplasms. They are mostly uni-
lateral and have papillary projections and solid enhancing
soft tissue componentsl”J (Figure 14). They can rupture
and cause pseudomyxoma peritonei.

Germ cell tumors represent 15%-20% of all ovarian
neoplasms and include the following subtypes: mature
teratoma, immature teratoma, dysgerminoma, endoder-
mal sinus tumor, embryonal carcinoma and choriocarci-
noma'™”. Of all the subtypes, mature teratoma is the most
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Figure 13 Serous cystadenocarcinoma. A 53-year-old woman with lower pelvic discomfort, weight loss. Axial pre contrast T1 weighted image (A), axial T2 weighted
image (B), axial fat suppressed post contrast T1 weighted image (C), showing a large complex right ovarian cystic lesion with septations, papillary projections and
solid nodular components (arrowheads). Cystic component is low signal on pre contrast axial T1 weighted image and high signal on T2 weighted image (arrow). Sep-
tae, papillary projections and solid component are isointense on pre contrast T1 weighted and T2 weighted images with a significant post contrast enhancement.

Figure 14 Mucinous cystadenocarcinoma. A 47-year-old woman with mobile pelvic mass. Axial T2 weighted image (A), axial pre contrast and post contrast T1
weighted images (B and C) demonstrating a right ovarian large heterogenous complex mass, which has a relatively high signal intensity on T2 weighted image (thick
arrow) and low signal intensity on pre contrast T1 weighted image with a significant post contrast heterogenous enhancement. Another smaller lesion with similar
characteristic is noted in the left adnexa (thin long arrow), representing bilateral surgically proven mucinous cystadenocarcinoma.

common lesion and is benign in nature. Elevated enzyme are usually filled with hemorrhage or serous fluid. They
markers like serum o, fetoprotein and human chorionic are mostly confined to the ovary at the time of diagno-
gonadotropin are seen with choriocarcinoma and can sis'”. They are complex masses with high T2-signal inten-
help establish the diagnosis“’%’m. Endodermal sinus tu- sity from the cystic component and intermediate to low
mor (Yolk sac tumor) is a rare malignant tumor of germ signal intensity from the solid component. Hemorrhage
cell group and seen during the second decade of life. It~ within the cysts may present with high signal intensity on
is associated with an elevated serum q-fetoprotein level. T1- and T2-weighted images'".
TVUS demonstrates a large heterogeneous complex mass Opvarian metastases constitute approximately 10% of
with solid and cystic component. MRI is useful in evalu- all ovarian neoplasmsml. Metastases may occur via direct
ating the extent, given the large size of this tumor, and extension or peritoneal spread. The most common prima-
demonstrates solid and cystic components with differen- ry neoplasms are bowel, stomach and breast. Krukenberg
tial post contrast enhancement'*”., tumors are used as a synonym for ovarian metastasis from
Granulosa cell tumor accounts for less than 5% of gastric cancer demonstrating mucin filled signet cells and
all malignant ovarian tumors and is the commonest ma- are mostly bilateral and solid”.
lignant sex cord tumor!”. Adult ovarian Granulosa cell Cystic ovarian metastases originate from colon cancer
tumors are the most common ovarian neoplasms associ- and frequently present as multiloculated cystic masses
ated with overt endocrine manifestations, such as irregular with a varying amount of solid component (Figure 15).
menstruation cycles, menorrhagia and amenorrhea due to Metastases from mucin producing tumors and also those
estrogen production by the tumor™*. On US, Granulosa with cystic and necrotic solid component closely resemble
cell tumor has been described as a complex cystic echo- primary neoplasmslés]. Thick mucinous material exhibiting
genic mass ™. On CT and MRI, it presents as a complex very low signal intensity on T2-weighted images has been
mass with solid and cystic component, sometimes show- described (Figure 16)".
ing a honey comb pattern. The multilocular cystic spaces Sonographic anechoic unilocular ovarian cyst (< 3 cm)
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Figure 15 Ovarian metastases. A 52-year-old woman with weight loss, loss of appetite and pelvic mass. Contrast enhanced computed tomography (CT) images
of the lower abdomen and pelvis (A and B) shows a large complex cystic mass (arrow) with enhancing solid components (arrowhead), arising from the pelvis and
extending superiorly into the abdomen. Contrast enhanced CT (C), demonstrates nodular thickening along the lesser curvature of the stomach (thick arrow) which
was found to be gastric adenocarcinoma on biopsy. Also note metastatic deposits in the left hepatic lobe (thin arrows) with perihepatic ascites and omental nodular-

ity (double arrow).

Algorithmic approach to sonographically
Detected ovarian cystic lesions
Premenopausal (reproductive age)

Complex cyst

Simple cyst

<5cm >7cm
(functional Surgical Uniform internal echoes/ Internal echoes, Multiple thin septations Solid components
cyst/follicle) evaluation Reticulation but Echogenic foci, Small mural nodule Internal vascularity
No follow up or MRI No vascularity Posterior shadowing Minimal or no vascularity Thick septations
‘ No internal vascularity
5-7 cm
Follow up
Yearly follow up 6-12 wk o -
with US ermoid
Surgical evaluation or Surgical evaluation
Resolves Persists CT/MRIL MRI
(Hemorrhagic cyst) (Endometrioma) (presence of fat) (benign or borderline
Neoplasm)

Surgical evaluation or
yearly follow up

Surgical evaluation or
yearly follow up

Figure 16 Imaging based algorithmic approach to cystic ovarian lesions: premenopausal age group. US: Ultrasonography; MRI: Magnetic resonance imaging;
(2]

CT: Computed tomography. Adapted from*™.

with no septations or solid component seen on ultrasound
is almost certainly a benign functional cyst/dominant fol-
licle. No further imaging needed. If more than 5 cm and
less than 7 c¢m, a yeatly follow up ultrasound is suggested.
If more than 7 cm, either surgical evaluation or follow up
may be considered to document stability™’.

Opvarian cysts with a thin wall and uniform internal
echoes with no intralesional vascularity may represent a
hemorrhagic functional cyst or endometrioma. A follow
up ultrasound in 6-12 wk should be performed to ensure
resolution™. If there is complete interval resolution, it
suggests a hemorrhagic functional cyst; if the lesion re-
mains unchanged, it likely represents endometrioma and
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either a surgical evaluation ss further imaging with MRI
for confirmation or yearly follow up may be considered.
Alternately, an incidentally detected ovarian lesion on
MRI showing high signal intensity on both T1- and T2-
weighted imaging may represent a hemorrhagic cyst »s en-
dometrioma. A follow up ultrasound in 6-12 wk should be
performed in these cases to document interval resolution.

A sonographic ovarian complex cyst with internal
echoes, fluid-fluid level and foci of calcification (postetior
acoustic shadowing) is likely to represent a dermoid/tera-
toma. This can either be confirmed with CT or MRI for
the presence of fat and also to evaluate the extent of the
lesion (as many dermoids with calcification can represent
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Algorithmic approach to sonographically
Detected ovarian cystic lesions
Postmenopausal

Simple cyst

Complex cyst

<1lcm >7cm Uniform internal echoes Solid components
(No follow up) Further evaluation or reticulation Internal vascularity
with MRI or Thick septations
surgical evaluation (any size)

1-7 cm Follow-up in 6-12 wk
Yearly follow-up to ensure resolution
us or surgical evaluation

Surgical evaluation

Figure 17 Postmenopausal age group. US: Ultrasonography; MRI: Magnetic resonance imaging. Adapted from

just the tip of iceberg) or should undergo surgical evalua-
tion. Incidentally, a detected lesion on CT with foci of fat
attenuation, fat-fluid level and calcification is diagnostic
of a dermoid.

Sonographic complex cystic lesions with solid com-
ponents and/or mural nodules and/or thickened irregu-
lar septa remains a concern for a malignant neoplastic
process and surgical evaluation or imaging with contrast
enhanced MRI is recommended for characterization and
evaluation of the extent of the disease (Figure 17) 2,

Simple < 1 cm cysts are commonly seen in this age
group and are considered clinically unimportant™,

Anechoic unilocular simple cysts (no septations or
solid component) less than 5 cm in diameter and seen on
ultrasound have a very low malignant potential[ﬁg‘m. Cysts
more than 1 cm and less than 7 cm should have a yeatly
follow up ultrasound to document stability. If more than
7 cm, either surgical evaluation or further imaging with
MRI should be considered”.

Any complex cystic mass demonstrating thick, irregu-
lar septations and a solid component with or without in-
tralesional vascularity is mostly malighant and should un-
dergo surgical evaluation™. Some of these patients may
undergo CT or MRI imaging prior to surgery to define
the nature and extent of the disease and also as baseline
study for post treatment follow upmj.

CONCLUSION

Opwarian cystic lesions constitute a spectrum from benign
to malignant pathology. Imaging can confidently char-
acterize the majority of cystic lesions as benign, thereby

avoiding an aggressive surgical approach. Lesions that re-
main indeterminate can be closely followed or surgically
resected with a relatively conservative approach. Whilst
cases of malignant lesions while imaging can raise a high
diagnostic concern, it can also evaluate the extent of dis-
ease, thereby guiding appropriate treatment planning,
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