Chapter 4

Adnexal Masses and Ovarian
Cyst Rupture

Paula C. Brady and Daniel J. Kaser

Definitions

Simple Cyst Usually a functional cyst resulting from an
unruptured Graafian follicle. These are the most common
type of ovarian cysts in premenopausal women [1]. The risk of
malignancy is less than 1 % [2].

Paraovarian or Paratubal Cyst Simple-appearing cystic struc-
tures separate from the ovary, arising from the broad ligament,
fallopian tube, or surface of the ovary [3]. Like simple ovarian
cysts, the risk of malignancy is very low, particularly in
paraovarian or paratubal cysts measuring less than 5
centimeters (cm) [4].

Corpus Luteum Following ovulation, the collapsed follicle
becomes a functional endocrine gland known as a corpus
luteum, which secretes estrogen and progesterone to prepare
the endometrial lining for implantation [S]. These cysts are
typically less than 3 cm and regress spontaneously in the
absence of pregnancy.
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Hemorrhagic Cyst These common ovarian cysts result from
bleeding into a follicular cyst or corpus luteum and can
produce abrupt onset of pain [6].

Endometrioma Also called “chocolate cysts,” endometriomas
are growths of endometriosis—endometrial glands and stroma
implanted outside of the uterus—on the ovary. Endometriosis
is present in 6-10 % of reproductive age women [7]. Patients
with endometriosis may be asymptomatic, though others
report dysmenorrhea, dyspareunia, dysuria, dyschezia, and
cyclic or acyclic abdominopelvic pain. Endometriomas may
produce pelvic pain or pressure symptoms as they enlarge.
Rarely, deep infiltrating endometriosis can lead to
hydronephrosis or renal insufficiency due to ureteral
involvement. Endometriosis may also be associated with
elevation with cancer antigen 125 (CA-125),a serum biomarker
commonly associated with epithelial ovarian cancer [8].

Mature Cystic Teratoma Also called dermoids, mature cystic
teratomas are the most common benign ovarian germ cell tumor
in adolescence and during the reproductive years [1]. These
tumors may contain elements from the three germ cell layers,
including adipose tissue and hair, teeth, and thyroid tissue [9].
Rarely, these can be associated with paraneoplastic syndromes;
for example, teratomas with monodermal differentiation can
lead to symptoms of hyperthyroidism or anti-N-methyl
D-aspartate (NMDA )-receptor-mediated encephalitis, which
presents with psychiatric disturbances, seizure, or coma [10, 11].

Cystadenoma Benign epithelial tumors of serous or mucinous
subtypes. These are the most common benign ovarian
neoplasm in postmenopausal women [1]. Patients commonly
present with large masses (>10 cm), increased abdominal
girth, pelvic pain, or pressure symptoms. These masses may
also be detected incidentally [3].

Theca-Lutein Cyst A rare type of functional ovarian cyst that is
often bilateral and multilocular in appearance, these develop in
the setting of elevated serum human chorionic gonadotropin
(hCG).These cysts develop most often in patients with gestational
trophoblastic disease such as hydatidiform moles or
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choriocarcinomas, but can also be diagnosed in normal pregnancy
(in particular, with multifetal gestation) [12, 13]. Theca-lutein
cysts may be found incidentally or may present as pelvic pain or
pressure due to their size [14]. Occasionally, ascites develops with
these tumors. Patients may also develop signs of virilization [15].

Hydrosalpinx Fluid accumulated in a fallopian tube that
appears anechoic, serpiginous, and adjacent to the ovary on
ultrasound. Hydrosalpinges may occur in up to 10 % of
patients with pelvic inflammatory disease (PID) or
endometriosis [3]. These also may result from adhesive
disease from appendicitis or prior abdominal or pelvic surgery.

Tubo-Ovarian Abscess (TOA) An abscess of the adnexa,involving
the fallopian tube and/or ovary. TOAs occur in one-third of
patients with PID and may also be secondary to appendicitis,
diverticulitis, inflammatory bowel disease, or postoperative
infection [16]. Patients may present with fever, abdominal pain,
chills, abnormal vaginal bleeding, dyspareunia, and/or vaginal
discharge, while some patients may be asymptomatic; over 30 %
may be afebrile [17, 18]. Risk factors include multiple sexual
partners,young age at coitarche, nonuse of barrier contraception,
smoking, illicit drug use, infection with Neisseria gonorrhoeae
and Chlamydia trachomatis, prior episodes PID, and potentially
immunosuppression, such as chronic steroid use or infection
with human immunodeficiency virus (HIV) [19-21]. Ruptured
TOAs represent a surgical emergency and may present as sepsis
and hemodynamic instability. Please see Chap. 6, Pelvic
Inflammatory Disease and Tubo-Ovarian Abscesses, for more
information on the diagnosis of management of TOA. Please
see Chap. 16, Complications of Minimally Invasive Gynecologic
Surgery, for the diagnosis and management of pelvic abscesses
other than TOA, related to postoperative complications.

Ectopic Pregnancy The implantation of an embryo outside of the
uterus, occurring in 1-2 % of all pregnancies [22]. Ectopic
pregnancies occur most commonly in the ampulla of the fallopian
tube, though pregnancies can also implant in the cervix, ovary,
myometrium, cesarean section scar, interstitial (intramuscular)
portion of the fallopian tube, or abdominal cavity in 10 % of
cases. Risk factors for ectopic pregnancy include age over
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35 years, smoking, prior ectopic pregnancy, prior tubal surgery,
prior pelvic infection, and pregnancy conceived by assisted
reproduction [22-25]. Patients with ectopic pregnancies
commonly present with pelvic pain and/or vaginal bleeding. All
patients of reproductive age with abnormal vaginal bleeding,
particularly in the presence of an adnexal mass, require a
pregnancy test even if abstinent or on highly effective
contraception. Please see Chap. 3, Pregnancy of Unknown
Location and Ectopic Pregnancy, for more information on the
diagnosis and management of ectopic pregnancy.

Polycystic Ovarian Syndrome (PCOS) The diagnosis of PCOS
requires at least two of the following: (1) oligo- or anovulation;
(2) clinical or laboratory evidence of hyperandrogenism (such
as hirsutism); or (3) polycystic ovaries by ultrasound, defined
as one or both ovaries with increased ovarian volume (>10mL)
and/or containing 12 or more antral follicles each, measuring
2-9 mm [26]. This syndrome in itself does not cause pain, but
an enlarged, polycystic ovary may torse, and these patients are
at higher risk of ovarian hyperstimulation syndrome (OHSS)
while undergoing infertility treatment [27].

Ovarian Hyperstimulation Syndrome (OHSS) An iatrogenic
condition resulting from excessive ovarian stimulation with
exogenous gonadotropins [28]. Risk factors include age less
than 33 years, low body weight, a history of PCOS or
hypothalamic amenorrhea, high antral follicle count or anti-
miillerian hormone levels (above 3.3 ng/mL), a large number
of oocytes retrieved (>15), significantly elevated serum
estradiol (>5,000-6,000 pg/mL.), or prior episodes of OHSS [27,
29-32]. Symptoms of OHSS most often begin 48 h after
administration of an hCG trigger injection to induce final
oocyte maturation or ovulation during infertility treatment and
peak in 7-10 days [33]. There is also a late phase of OHSS that
can occur if the patient becomes pregnant, likewise driven by
serum hCG. Patients may present with increased abdominal
girth, pelvic pain, nausea, vomiting, shortness of breath, or chest
pain; patients with severe OHSS may develop hypotension,
tachycardia, oliguria, ascites, pleural and pericardial effusions,
thromboembolism, and/or renal failure. Hyperstimulated
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ovaries are prone to torsion, so any infertility patient with
pelvic pain requires an ultrasound for evaluation. Please see
Chap. 20, Reproductive Endocrinology and Infertility, for
more information on the diagnosis and management of OHSS.

Miillerian Anomalies Congenital defects of uterine develop-
ment, which may result in a variety of malformations, as shown in
Fig. 4.1. These occur in approximately 5 % of all women and up
to 25 % of patients with prior pregnancy loss and infertility;
septate uterus is the most common malformation [34, 35].
Approximately 30 % of women with uterine anomalies will also
have renal anomalies, such as renal agenesis, duplication, or a
pelvic kidney [36]. By ultrasound, some anomalies—such as a
rudimentary horn —may appear as a pelvic mass. These anomalies
may cause pelvic pain due to endometriosis from retrograde
menstruation or hematometra from obstructed menstrual egress
or in the presence of pregnancy, which may result in spontaneous
abortion or rupture of a rudimentary uterine horn [37].

Leiomyomata Also known as fibroids, these smooth muscle
tumors are the most common neoplasm in reproductive age
women and arise from monoclonal expansion of cells in the
uterine myometrium. Fibroids may be asymptomatic or
produce symptoms of pelvic pressure, menorrhagia, and/or
infertility in 25 % of women [38]. Similar to some miillerian
anomalies, pedunculated, broad ligament fibroids and those
with cystic degeneration may be mistaken for complex
adnexal masses by ultrasound and are better delineated using
magnetic resonance imaging (MRI). Like endometriosis,
fibroids can also cause elevated CA-125 values [39]. Fibroids
generally do not cause pain unless torsing or degenerating;
please see Chap. 1, Acute Pelvic Pain, for further information
on the diagnosis and management of painful fibroids.

Peritoneal Inclusion Cysts Pelvic adhesions distended with
peritoneal fluid. Peritoneal inclusion cysts are most often
diagnosed in patients with prior pelvic surgery, pelvic
inflammatory disease, endometriosis, or inflammatory bowel
disease [3, 40]. Peritoneal inclusion cysts are also more
commonly diagnosed in reproductive-aged women as
compared to postmenopausal women or men [40]. Often
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discovered incidentally, these cysts may produce pelvic
pressure or pain if they enlarge.

Ovarian Malignancy Primary ovarian malignancies occur in
1.3 % of women in their lifetimes [41]. Risk factors include
nulliparity, advancing age, a family history of breast or ovarian
cancer, and hereditary cancer syndromes, due to germline
mutations in tumor suppressor genes (BRCA1, BRCA2) or
mismatch repair genes (MLH1, MSH2, MSH6, or PMS2)
[42,43]. Epithelial ovarian cancers, the most common type, are
diagnosed most often in postmenopausal women [6]. Germ cell
tumors are often diagnosed in younger women, while sex-cord
stromal tumors can present in any age group [6]. Non-epithelial
ovarian cancers are generally associated with very favorable
prognosis [6]. Patients with ovarian malignancies may present
with abdominal distention, pain or pressure, changes in appetite
(anorexia or early satiety), urinary symptoms, or gastrointestinal
symptoms including bowel obstruction [44].

Of note, less than 10 % of malignant tumors of the ovary
represent metastatic implants of nongynecologic primary tumors,
most commonly of the gastrointestinal tract (colon or stomach)
or breast [45, 46]. Metastases of appendiceal, pancreatic, thyroid,
lung, and gallbladder cancers and melanoma, among others, may
also occur [46]. Metastatic tumors on the ovary are most often
bilateral [45]. As a result, reviewing a patient’s full medical his-
tory is crucial, and if surgery is performed, survey of the entire
abdomen for other suspicious masses is prudent.

Ruptured Ovarian Cyst Rupture of an ovarian cyst wall,leading
to the spread of cyst contents and/or blood into the peritoneum.
Ruptured ovarian cysts constitute the most common cause of
spontaneous hemoperitoneum [47]. Many types of ovarian
cysts can rupture, including simple cysts, cystadenomas,
endometriomas, TOAs,and dermoids [48-50]. While unruptured
ovarian cysts can result in dull pelvic pain due to stretching of
the ovarian capsule and mass effect, ovarian cyst rupture often
results in the acute onset of pain [51]. Patients may report that
their pelvic pain began after physical activity or intercourse or,
if specifically asked, may report rectal pressure if blood has
pooled in the posterior cul-de-sac, which may be seen on
speculum exam as a bulge in the posterior fornix.
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Differential Diagnosis

When You Get the Call Ask for a full set of vital signs to assess
hemodynamic stability. Ensure that a pregnancy test and
ultrasound have been performed, and the patient is located in
a private room on bed or stretcher equipped for gynecologic

Differential Diagnosis of an Adnexal Mass

Simple (follicular) cyst

Paraovarian or paratubal cyst

Corpus luteum

Hemorrhagic cyst

Ectopic pregnancy

Endometrioma

Benign cystic teratoma (also referred to as a dermoid)

Cystadenoma

Theca-lutein cyst

Hydrosalpinx (fluid-filled fallopian tube) or (fallopian
tube filled with purulent material)

Tubo-ovarian abscess or other pelvic abscess

Polycystic ovaries

Opvarian hyperstimulation syndrome

Uterine anomaly

Broad ligament or pedunculated fibroid

Peritoneal inclusion cyst

Other ovarian neoplasms (benign or malignant; germ
cell, sex-cord or stromal, or epithelial)

Metastatic gastrointestinal or breast cancer

Nongynecologic causes such as diverticular abscess,
appendicitis, nerve sheath tumor, and urologic
pathology (pelvic kidney, ureteral or bladder
diverticulum) [52].

exams (i.e., with stirrups).
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When You Arrive Review all available vital signs to assess for
fever, hypotension, or tachycardia. Assess whether the patient
is in distress due to pain. Quickly review any available clinical
data, particularly an hCG level or ultrasound.

History

Review the patient’s onset of symptoms (gradual or acute)
and any associated symptoms, including fever, nausea, vomit-
ing, or diarrhea. Inquire whether she is on any hormonal
medications which might suppress ovulation, such as com-
bined oral contraceptive pills, Depo-Provera, or a
gonadotropin-releasing hormone agonist. Review the
patient’s last menstrual period and whether she is undergoing
ovulation induction. Review whether she has a history of
polycystic ovarian syndrome, PID, ovarian cysts, ovarian tor-
sion, or a family history of breast or ovarian cancer. As
always, review the patient’s full obstetrical, gynecologic,
medical, and surgical history, including whether she is on
anticoagulation medications or has a bleeding disorder.

Physical Examination

Before examining a patient with pain, always review when she
last received narcotics, which may mask clinically significant
findings. Examine the patient’s abdomen to assess for perito-
neal signs—including rebound (pain on the abrupt release of
abdominal palpation), involuntary abdominal guarding, or
shake tenderness (pain with shaking the patient’s abdomen or
bed) —which may indicate the presence of infection or intra-
peritoneal blood from an ovarian cyst rupture or ruptured
ectopic pregnancy. On bimanual exam, make note of enlarged
adnexae, cervical motion tenderness, and any nodularity of
the uterosacral ligaments or immobility of the uterus.
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Diagnosis

A complete blood count, serum human chorionic gonadotro-
pin (hCG) and pelvic ultrasound should be obtained in
patients suspected to have adnexal masses based on their
symptoms or physical exam. Other imaging studies, such as a
computed tomography (CT) scan, may have already been
performed by the emergency department or primary team,
but ultrasound should be requested for further characteriza-
tion, as this is the modality of choice for evaluation of pelvic
masses. In patients who may be pregnant or have peritoneal
signs on abdominal exam, collection of a blood type and anti-
body screen is prudent. In patients taking anticoagulation
with possible cyst rupture or possible need for operative
management, obtain coagulation studies (prothrombin time
(PT) and activated partial thromboplastin time (aPTT)).

Management

Overall, management of ovarian masses in the emergent set-
ting is driven by the patient’s clinical stability and report of
pain. Most noninfectious pelvic masses in hemodynamically
stable patients with pain controlled on oral agents do not
require intervention. Patients with presentations highly sus-
picious for ruptured ectopic pregnancy or adnexal torsion—
which is more common for cysts over 5 cm —require diagnostic
laparoscopy; please see Chap. 3, Pregnancy of Unknown
Location and Ectopic Pregnancy, and Chap. 5, Adnexal
Torsion, for more information [53]. For patients with sus-
pected adnexal or pelvic abscess, antibiotics and potentially
abscess drainage are indicated. Please see Chap. 6, Pelvic
Inflammatory Disease and Tubo-Ovarian Abscesses, for
more information on the diagnosis of management of TOA.
Please see Chap. 16, Complications of Minimally Invasive
Gynecologic Surgery, for the diagnosis and management of
pelvic abscesses other than TOA, usually related to postop-
erative complications.
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Fi6.4.2 Simple/follicular ovarian cyst. Transvaginal ultrasound dem-
onstrates an anechoic 6-cm cyst with a thin wall and posterior acous-
tic enhancement (arrow) (Reprinted from Amirbekian and Hooley
[51], with permission from Elsevier)

Simple Cyst Transvaginal ultrasound is usually sufficient to
characterize simple cysts, though cysts greater than 7 cm may
be difficult to completely visualize, for which MRI may be
useful [54]. Simple cysts are thin-walled, anechoic structures
with no complex features, such as thick septations, mural
nodularity, papillary excrescences, or hypervascularity
(Fig. 4.2). In asymptomatic premenopausal women, simple
cysts less than 5 cm are very low risk for malignancy and do
not strictly require follow-up [54]. Simple cysts up to 1 cm can
be seen in postmenopausal women and confer very low risk
for malignancy; follow-up is not strictly necessary but is at the
discretion of the clinician [54]. In premenopausal and
postmenopausal women, larger simple cysts, measuring up to
10 cm, are generally followed with serial ultrasounds; a repeat
ultrasound within 3 months is prudent, as two-thirds will
resolve over time [2]. Stable cysts less than 10 cm can be
followed with an annual repeat ultrasound, unless patients
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become symptomatic or sonographic features concerning for
malignancy develop [54].

Paraovarian or Paratubal Cyst Pelvic ultrasound is sufficient
to characterize these cysts and allows for observation of cyst
movement separate from the ovary to confirm the diagnosis.
Simple paraovarian or paratubal cysts are benign in the vast
majority of patients and can be followed like simple ovarian
cysts [54]. Simple-appearing paraovarian or paratubal cysts
only require intervention if greater than 10 cm or if patients
have pain.The presence of papillary structuresin a paraovarian
or paratubal cyst is more concerning for borderline or
malignant neoplasm;such cysts must be followed more closely
and may require operative management to confirm pathology,
though not emergently [4].

Corpus Luteum Pelvic ultrasound reveals a small cyst, usually
less than 3 cm, with thickened walls, internal echoes, crenulated
(collapsing) margins, and peripheral color Doppler flow
(Fig. 4.3) [6]. Follow-up for a corpus luteum measuring 3 cm
or less is not required, as these most often resolve unless
pregnancy occurs, at which point the corpus luteum is
“rescued” to secrete progesterone that supports the pregnancy
[55]. If the corpus luteum enlarges, hemorrhage into the cyst
may occur, resulting in a hemorrhagic cyst (see below).

FiG. 4.3 Corpus luteum. (a) Transvaginal ultrasound reveals a 3-cm
corpus luteum (calipers) with internal echoes; (b) peripheral flow is
seen by color Doppler
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Fic. 4.4 Hemorrhagic ovarian cysts. (a) Transvaginal ultrasound
demonstrates a thin-walled hypoechoic cyst with a “lacelike” pat-
tern of internal low-level echoes representing fibrin formation from
lysis of RBCs (arrow). (b, ¢) Transvaginal ultrasound demonstrating
a later stage of hemorrhagic cysts, which contain retractile clot seen
as heterogeneous iso-echoic to hypoechoic irregular-shaped mural
foci (arrows) without Doppler flow (Reprinted from Amirbekian
and Hooley [51], with permission from Elsevier)

Hemorrhagic Cyst By ultrasound, hemorrhagic cysts may
have fluid-fluid levels, internal echoes, and/or a mural
thrombus; these cysts usually have circumferential flow
without internal color Doppler flow (Fig. 4.4) [51, 54]. An
internal reticular and lacy pattern due to fibrin may be noted,
but do not cross the whole cyst, unlike septations [6]. The
sonographic appearance of a hemorrhagic cyst may mimic
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that of an endometrioma, or vice versa. In premenopausal
women, hemorrhagic cysts are expected to resolve and can
be followed with a repeat ultrasound in 6-8 weeks to ensure
resolution. Conversely, a cyst which appears hemorrhagic in
a postmenopausal woman is potentially concerning for
neoplasia and require close follow-up, as ovulation is no
longer occurring in these women [54].

Endometrioma Physical examination may reveal an adnexal
mass; thickened or nodular uterosacral ligaments or
rectovaginal septum and a fixed (non-mobile) uterus may also
be appreciated, consistent with intraperitoneal scarring due to
endometriosis. Transvaginal ultrasound will demonstrate a
mass with homogenous “ground-glass” echoes, smooth walls
and without internal color Doppler flow (Fig.4.5); the sensitivity
and specificity for the diagnosis of endometrioma by
ultrasound is high (77-98 %), but occasionally these can be
mistaken for hemorrhagic cysts [56]. Repeat ultrasound should
be performed in 6-8 weeks to differentiate an endometrioma
from a hemorrhagic cyst, as the latter should resolve [54].

Fic. 4.5 Endometrioma by transvaginal ultrasound (Reprinted from
Coccia et al. [74], Figure 3, with kind permission from Springer
Science and Business Media)



4 Adnexal Masses and Ovarian Cyst Rupture 93

Malignant transformation occurs in 1 % of endometriomas;
malignant transformation is more common in endometriomas
over 6 cm and in women over 45 years of age [57]. Urgent
management is indicated only for evidence of torsion or, rarely,
superinfection, which may occur following percutaneous
drainage or oocyte retrieval for in vitro fertilization [58]. Please
see Chap. 1, Acute Pelvic Pain, for more information on the
management of endometriosis; see Chap. 20, Reproductive
Endocrinology and Infertility, for management of superinfec-
ted endometriomas.

Mature Cystic Teratoma By ultrasound, mature teratomas
often have cystic and solid components, along with acoustic
shadowing, calcifications from bone or teeth, or thin bands
(also known as “dermoid mesh”) from strands of hair (Figs.4.6
and 4.7) [3,9,59]. Cyst contents may appear to float within the

FiG. 4.6 Ovarian teratoma on transvaginal ultrasound. The cystic
adnexal mass has a central dense echogenic nodule (the Rokitansky
nodule) causing posterior acoustic shadowing (*). The Rokitansky
nodule is composed of the fat, bone, and hair (Reprinted from
Heilbrun et al. [3], with permission)
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FiG. 4.7 Ovarian teratoma. Contrast-enhanced CT scan (a, b) shows
well-defined ovarian tumor with fat-fluid level (white arrowhead),
round mass of matted tuft of hair (white open arrow), and enhancing
lobulated soft-tissue component (black arrow) in lateral wall. A
toothlike calcification in inferior wall is visible (black open arrow) in
(¢, d) scans (Reprinted from Saba et al. [59], with permission from
Elsevier)

cyst. An echogenic “plug,” called a Rokitansky tubercule, is
often seen projecting into the cyst cavity [3]. The sensitivity
and specificity for the diagnosis of a teratoma by ultrasound
is high (86-99 %) [56]. Peripheral color Doppler flow is often
seen by ultrasound; central flow may be more concerning for
malignancy [54]. Mature teratomas are also well-characterized
by CT scan and MRI. The vast majority of these masses are
benign; malignant transformation occurs in less than 1 % of
cases [60]. In asymptomatic patients, mature teratomas can be
followed by ultrasound, to monitor for an increase in diameter
or characteristics concerning for malignancy; once the mass
reaches 4-5 cm, surgical removal is advisable given the risk
for torsion [54].
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Fic.4.8 Mucinous cystadenoma by transvaginal ultrasound (Reprinted
from Coccia et al. [74], Figure 9, with kind permission from Springer
Science and Business Media)

Cystadenoma By ultrasound, serous cystadenomas are simple
and thin-walled in appearance, resembling simple cysts,
although they are often much larger (10 cm or more) [3].
Mucinous cystadenomas are similarly large, but may have
internal echoes, septations, or locules (Fig. 4.8) [61]. On MRI,
cystadenomas typically have a low T1 signal and a high T2
signal. The T1 signal in a mucinous cystadenoma may be higher
than in a serous cystadenoma, and correspondingly, the T2
signal may be comparatively lower and vary among locules [3].
These neoplasms will not resolve on serial ultrasounds. A
variant of the cystadenoma, a cystadenofibroma, will have
solid components, usually without vascularity [62].
Differentiating cystadenomas from low malignant potential or
malignant tumors by imaging can be challenging, and as a
result,surgical excision is often pursued, though not emergently
in hemodynamically stable patients without signs of torsion.

Theca-Lutein Cyst On examination, patients may have
abdominal distention and pain. Patients may also have signs
of virilization including hirsutism, though, if pregnant, patients
can be advised that female fetuses are exceedingly rarely



96 P.C. Brady and D.J. Kaser
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FiG. 4.9 Hyperreactio luteinalis by transvaginal ultrasound, with a
spoke-wheel appearance (Reprinted from Amoah et al. [14], with
permission from Elsevier and the American Society of Reproductive
Medicine)

affected [63, 64]. On transvaginal ultrasound, theca-lutein
cysts are usually bilateral and multilocular, measuring 612 cm
in diameter [3]. These cysts have thin walls without nodularity,
often with a classic “spoke-wheel” appearance (Fig. 4.9) [14].
Ascites may also be present. Theca-lutein cysts can resemble
mucinous neoplasms but are distinguished by the uniform
size of each locule [65]. The cysts will resolve with withdrawal
of the hCG or gonadotropin source [64].

Hydrosalpinx Patients with hydrosalpinges are often
asymptomatic, and a mass is variably detectable by physical
examination. The sensitivity and specificity for the diagnosis
of a hydrosalpinx by ultrasound is high (86-98 %) [56]. By
ultrasound, hydrosalpinges are anechoic and notable for the
presence of incomplete septations, resulting from the fallopian
tube folding on itself (Fig. 4.10) [66]. A hydrosalpinx must be
differentiated from a tubo-ovarian abscess; the latter is
distended with debris and echogenic material (Fig. 4.11) [66].
Unlike a woman with a hydrosalpinx, a patient with a
pyosalpinx would likely have an elevated white blood cell
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Fi6. 4.10 Hydrosalpinx. Color Doppler coronal image shows a ser-
piginous anechoic tubular structure in the adnexa. Real-time imag-
ing helps differentiate this tubular structure from complex adnexal
cystic mass. Note the incomplete septation sign (arrow) (Reprinted
from Chu et al. [66], with permission from Elsevier)

FiG. 4.11 Pyosalpinx. (a) Transvaginal ultrasound shows serpiginous
tubular structure (arrow) in the adnexa with low-level internal
echoes, consistent with pyosalpinx. (b) Color Doppler sagittal ultra-
sound image shows peripheral vascularity along the inflamed fallo-
pian tube (arrow) (Reprinted from Chu et al. [66], with permission
from Elsevier)
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count, fever, and cervical motion tenderness; infection should
be carefully excluded in patients whose pain is attributed to
their hydrosalpinges. Please see Chap. 6, Pelvic Inflammatory
Disease and Tubo-Ovarian Abscess, for more information on
the management of TOAs. Furthermore, as a hydrosalpinx is
not expected to cause pain, tubal torsion should be considered;
a torsed fallopian tube occurs rarely but has a pathognomonic
ultrasound appearance of a midline, cystic mass sometimes
with intraluminal debris [67]. Please see Chap. 5, Adnexal
Torsion, for more information.

TOAs Please see Chap. 6, Pelvic Inflammatory Disease and
Tubo-Ovarian Abscess, for more information on the
management of TOAs.

Ectopic Pregnancy Please see Chap. 3, Pregnancy of Unknown
Location and Ectopic Pregnancy, for more information on the
management of ectopic pregnancies.

Polycystic Ovaries Pelvic ultrasounds in patients with PCOS
will reveal multiple peripheral follicles and an overall volume
greater than 10 mL (Fig.4.12);enlargement is usually bilateral,

FiG. 4.12 Polycystic ovarian syndrome. Transvaginal ultrasound of a
21-year-old patient with PCOS reveals several small, peripherally
located follicles with a “string of pearls” appearance
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but can be unilateral [68]. The ovarian stroma may also be
increased and echogenic, though use of oral contraceptive
pills may normalize the appearance of the stroma [69]. Urgent
intervention is not indicated, except in cases of suspected
torsion; patients can be followed by gynecologists in the
outpatient setting for management of oligo-ovulation and
hirsutism, as needed.

OHSS Please see Chap. 20, Reproductive Endocrinology and
Infertility, for more information on the diagnosis and
management of OHSS.

Miillerian Anomalies MRI is the recommended study to
clarify the anatomy in patients with suspected miillerian
anomalies (Fig. 4.13) [70]. For the management of pregnancy
in a patient with a miillerian anomaly, please see Chap. 3,
Pregnancies of Unknown Location and Ectopic pregnancy.

F16.4.13 MRI indicating significant myometrial connection between
unicornuate uterus and functional, noncommunicating uterine horn
(Reprinted from Spitzer et al. [37], with permission from Elsevier
and the North American Society for Pediatric and Adolescent
Gynecology)
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For the management of miillerian anomalies resulting in
obstructed menstrual flow, please see Chap. 10, Acute Pelvic
Pain in Pediatric and Adolescent Patients.

Leiomyoma Please see Chap. 1, Acute Pelvic Pain, for further
information on the diagnosis and management of painful
fibroids.

Peritoneal Inclusion Cysts Peritoneal inclusion cysts can vary
widely in size and appearance. By ultrasound, many septations
are often noted. No solid components should be present,
though the ovary may be involved in the mass and mistakenly
identified as a nodule (Fig. 4.14); MRI can be useful in
identifying the ovary within a peritoneal inclusion cyst [3].
Expectant management is acceptable in the absence of
significant symptoms or imaging findings concerning for
malignancy, such as solid areas or papillations [40]. Successful
control through hormonal suppression with combined oral
contraceptive pills or gonadotropin-releasing hormone
agonist injections has been reported, though the cysts return

Fic. 4.14 Peritoneal inclusion cyst by transvaginal ultrasound
(Reprinted from Coccia et al. [74], Figure 6, with kind permission
from Springer Science and Business Media)
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once those medications are stopped [71, 72]. More than half
of peritoneal inclusion cysts will recur if removed surgically
or drained percutaneously [72, 73]. Successful resolution
using sclerotherapy (draining and chemically ablating the cyst
bed) has been reported [73].

Ovarian Malignancy Features of malignant masses on
transvaginal ultrasound include papillary projections, thick
septations (>3 mm), and solid components with color Doppler
flow (Fig. 4.15) [62, 74]. The presence of ascites is also highly
concerning for malignancy, though ascites may also be
identified in benign conditions as well, such as ovarian
fibromas and OHSS [75]. CT scan may also be useful in
characterizing pelvic masses concerning for malignancy by
detecting metastatic disease and peritoneal carcinomatosis.
Serologic markers of ovarian cancers can be sent, usually
for the purposes of follow-up and ongoing management in
the outpatient setting; the most commonly used marker is
CA-125, which may be elevated in epithelial ovarian cancer
but can also be elevated in benign neoplasms, uterine
fibroids, endometriosis, pregnancy, and other systemic illness
[52]. Beta-hCG, lactate dehydrogenase (LDH), and alpha-

FiG. 4.15 Ovarian cancer. (a) A solid excrescence is present on the
inner cyst wall of this complex ovarian cyst. (b) Doppler examina-
tion of the mass reveals multiple intermediate resistance vessels.
A stage I-C epithelial ovarian cancer was found at laparotomy
(Reprinted from Cohen [62], Figure. 4a, b, with kind permission
from Springer Science and Business Media)
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fetoprotein (AFP) may be elevated in non-epithelial ovarian
cancers.

In women with a pelvic mass, referral to a gynecologic
oncologist for management is recommended in any woman
who also has ascites, a mass that is fixed or nodular, evidence
of abdominal or distant metastases by imaging or physical
examination, or a family history of breast or ovarian cancer
in a first-degree relative. Furthermore, premenopausal
women with CA-125 levels greater than 200 units/mL or post-
menopausal women with CA-125 levels above 35 units/mL
should also be referred to a gynecologic oncologist [76].
Otherwise, few suspected ovarian malignancies require
admission and/or immediate intervention, though patients
with evidence of bowel obstruction, ureteral obstruction, sep-
sis, or intraabdominal hemorrhage, in conjunction with imag-
ing suggestive of advanced gynecologic malignancy (such as a
large pelvic mass and peritoneal carcinomatosis), require
admission for stabilization.

Ruptured Ovarian Cyst On physical examination, patients may
have signs of peritoneal irritation due to free fluid in the
abdomen, including rebound or cervical motion tenderness;
patients are generally afebrile, without an elevated white
blood cell count [50]. By transvaginal ultrasound, patients
may have simple or complex free fluid in the pelvis, particularly
the posterior cul-de-sac; the originating cyst is seldom
visualized [47]. A CT scan will also reveal hemoperitoneum,
but is often unnecessary with appropriate history, physical
exam, and targeted ultrasound; if a CT is performed with
intravenous contrast, active contrast extravasation from the
ovary may rarely be visualized (Fig. 4.16).

A repeat hemoglobin value should be checked to ensure
that the patient does not have ongoing bleeding. Overall,
80 % or more of patients with hemoperitoneum attributed to
a ruptured ovarian cyst can be treated with analgesia and
expectant management [77]. Patients should be counseled
that their pain may take days to weeks to resolve, as the hemo-
peritoneum is gradually reabsorbed. Ovarian cyst suppression
with combined oral contraceptive pills can be considered for
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F16. 4.16 Ovarian cyst rupture. CT scan showing moderate complex
free fluid, indicated with an asterisk (*), consistent with hemoperito-
neum due to ovarian cyst rupture

patients presenting with ruptured functional ovarian cysts
(simple cysts or corpora lutea) without contraindications to
estrogen therapy, which include but are not limited to
migraines with aura, smoking, prior deep vein thrombosis or
pulmonary embolism, hypertension vascular disease, and his-
tory of breast cancer [78, 79].

Clinically significant hemorrhage resulting in hemody-
namic instability is uncommon, but rarely patients may show
signs of hemodynamic compromise (please see Chap. 1,
Acute Pelvic Pain, Table 1.1, for the stages of hemodynamic
shock). Severe hemorrhage is more common in patients on
anticoagulation therapy or those with a bleeding diathesis
[80, 81]. In patients who are hemodynamically unstable or
with persistently declining hemoglobin (or those in whom
torsion cannot be reliably eliminated as the cause of pelvic
pain), surgical exploration is indicated. Laparoscopy or lapa-
rotomy are options and depend on the patient’s clinical sta-
bility and clinician preference. Please see Chap. 13, Preparing
for Urgent or Emergent Surgery, for a discussion of reversing
anticoagulant medications when indicated.
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Intraoperatively, in patients bleeding from a ruptured
ovarian cyst, fulguration or oversewing of the cyst rupture
site, and/or ovarian cystectomy may be required. Rarely,
oophorectomy may be required for hemostasis, though ovar-
ian preservation in reproductive-aged women is an absolute
priority.

Of note, in pregnant patients, ovarian cystectomy may
result in removal of the corpus luteum, which secretes pro-
gesterone crucial for pregnancy maintenance for up to
9 weeks of gestation. At approximately 9 weeks’ gestation,
the luteoplacental shift occurs, and the placenta becomes the
dominant source of progesterone secretion for the remainder
of pregnancy; thus, removal of the corpus luteum before
9 weeks of gestation can result in spontaneous abortion.
Patients who undergo ovarian surgery which may compro-
mise the corpus luteum before 9 weeks of gestation should
receive progesterone replacement, such as intramuscular
progesterone in oil (50 mg per day) or micronized vaginal
progesterone (200 mg three times daily), until they reach
9 weeks of gestation [82].
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