Imaging evaluation of acute pelvic
pain in the emergency department
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cute pelvic pain is a common
Apresenting complaint in women

and determining the etiology
can be difficult. There is a broad differ-
ential diagnosis that includes causes aris-
ing from multiple organ systems (Table
1), with overlapping signs and symptoms
decreasing specificity. Initial assess-
ment is usually centered on evaluating
for emergent and life threatening condi-
tions such as ruptured ectopic pregnancy,
ovarian torsion, ruptured ovarian cysts,
and appendicitis. A thorough history and
physical (H&P) along with basic labo-
ratory analyses such as complete blood
count, urinalysis, and pregnancy test can
help narrow the differential. In women
of reproductive age, the pregnancy test
is paramount, as this will determine if
pregnancy and its complications need to
be considered in the differential, most
importantly informing the suspicion for
ectopic pregnancy.

This article will focus on the im-
aging characteristics of acute obstet-
ric and gynecologic causes of pelvic
pain in reproductive-age women that
radiologists are commonly asked to
evaluate in the emergency department
(Table 2). While the H&P and labora-
tory tests constitute the initial clinical
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evaluation generating the differential
diagnosis, the first-line imaging test
usually obtained is pelvic ultrasound
(US), followed by selective use of com-
puted tomography (CT) as indicated
by sonographic findings. In some sit-
uations CT may be the initial imaging
study, as it is generally more available
than sonography, and provides more
extensive coverage of the abdomen and
pelvis if the differential diagnosis ini-
tially is very broad.

Table 1. Differential diagnosis
for acute pelvic pain in
a reproductive-age female

Menstrual-related pain
Ovarian cysts

Rupture of ovarian cysts
Threatened abortion
Ectopic pregnancy
Appendicitis
Endometriosis
Adenomyosis

Pelvic inflammatory disease
Adnexal torsion
Placental abruption
Uterine rupture
Urolithiasis
Cystitis/pyelonephritis
Diverticular disease
Bowel obstruction

Pregnancy: Ectopic, unknown
location, and nonviable intrauterine

Ectopic pregnancy occurs when a
fertilized oocyte implants outside the
endometrial cavity. They account for
approximately 2% of all pregnancies,
with a 9-14% mortality rate.! The di-
agnosis should be considered in any
reproductive age woman who presents
with acute pelvic pain and has a positive
urine or serum pregnancy test.

When evaluating for ectopic preg-
nancys, it is important to be familiar with
the sonographic findings of a normal
intrauterine pregnancy (IUP), as this
essentially rules out an ectopic preg-
nancy due to the statistical rarity of a
heterotopic pregnancy (a concurrent
intrauterine and ectopic pregnancy). An
intrauterine gestational sac with a fetal
pole or yolk sac is the best sign of an
IUP. The earliest sonographic evidence

Table 2. Common obstetric
and gynecologic causes of
acute pelvic pain evaluated in
the emergency department

Pregnancy and its complications
Ruptured/hemorrhagic cysts

Pelvic inflammatory disease and
tubo-ovarian abscess

Ovarian torsion
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of a normal IUP is the intradecidual
sign, which is a small fluid collection
surrounded by an echogenic ring that is
eccentrically located within the endo-
metrium. The sac should be visualized
in two planes and have a stable appear-
ance. At about 5 weeks’ gestation, the
double decidual sac should be seen.
This is described as two echogenic rings
with a hypoechoic region between them
surrounding the anechoic sac. Shortly
thereafter a yolk sac can be visual-

FIGURE 1. Varied appearance on transvaginal US of ectopic pregnancy in patients presenting
with pelvic pain. (A, B) 26-year-old with live ectopic pregnancy in the right adnexa. (C, D) 33
year-old with gestational sac with yolk sac in the right adnexa and an “empty” uterus. (E, F)
32-year-old presenting with cystic mass in the right adnexa and an IUD in situ. (G, H) 24-year-
old with heterogeneous solid mass in the left adnexa and free fluid in the pelvis. (I, J) 28-year-
old presenting with gestational sac in the right cornua of the uterus. (I) peripheral location of
the gestation sac with thin myometrium covering it (solid arrow) and the endometrial stripe
extending to it (open arrow) reveals the interstitial line sign. 3D sonographic image (J) con-

firms the cornual ectopic pregnancy.

ized. Recent guidelines state that any
fluid collection with rounded edges in
the uterus in a pregnant patient is most
likely a gestational sac.?

Lack of an IUP should trigger a care-
ful search for an ectopic pregnancy. Up
to 95% of ectopic pregnancies are tubal,
with most occurring in the ampulla.'
Locations for ectopic pregnancies in-
clude the ovary, cervix, myometrial
scars, or in the peritoneal cavity. The
most specific sonographic finding of

an ectopic pregnancy is an extrauterine
gestational sac with a yolk sac or em-
bryo (Figure 1).> However, in a patient
without an IUP and elevated b-hCG,
any extraovarian adnexal mass, sepa-
rate from the ovary, is concerning for
ectopic pregnancy (Figure 1). In some
cases, free intraperitoneal fluid or he-
moperitoneum may be the only finding.

Interstitial, or cornual, ectopic preg-
nancies are clinically important to
recognize because they are associated
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peritoneum.

FIGURE 2. A 22-year-old woman presented with
pelvic discomfort initially was evaluated with ultra-
sound and then with CT. Transvaginal US (A) and
coronal CT image (B) demonstrate similar findings
of a ruptured left ovarian cyst with extensive hemo-

FIGURE 3. A 25-year-old woman presented with pelvic pain and ultrasound was obtained
to evaluate for ovarian torsion. Transabdominal US (A) with a hemorrhagic cyst in the right
adnexa, transvaginal US (B) with debris with free fluid in the cul-de-sac, and transabdominal
US (D) with fluid tracking to the right upper quadrant. CT (d) obtained after ultrasound with
extensive hemoperitoneum in the pelvis from the ruptured cyst.

with higher morbidity and mortality
compared to other ectopic pregnancy
sites.* They are located in the intersti-
tial portion of the fallopian tube sur-
rounded by myometrium and represent
2-4% of all ectopic implanatations.*
Due to the surrounding myometrium,
these ectopic pregnancies can grow
painlessly for quite some time leading
to a later presentation and higher risk
of large hemorrhage. An interstitial ec-
topic pregnancy should be suspected on
transvaginal ultrasound when an IUP is
visualized high in the fundus. An ecto-

pic gestation sac is often not surrounded
by at least 5 mm of myometrium in all
planes (Figure 1), as is expected for a
normal TUP.!

A radiologist or sonographer also has
to be prepared for other imaging scenar-
ios that can be encountered in ectopic
pregnancy. They include pregnancies of
unknown location and nonviable intra-
uterine pregnancies. Though these may
not be a direct cause of acute pelvic pain,
they are frequently encountered and have
important clinical implications.

Ultrasound may not reveal either an

IUP or an ectopic pregnancy in a patient
with a positive pregnancy test. Histori-
cally in pregnancies of unknown loca-
tion, a threshold hCG level (commonly
used levels ranged from 1500-2000
mlIU/ml) was used to aid in diagnosis
of an ectopic pregnancy.’ Newer data
questions the validity of these thresh-
old values® and has led to newer recom-
mendations regarding the assessment
of pregnancies of unknown location.?
The data has shown that a single mea-
surement of HCG regardless of its value
does not reliably distinguish between
an ectopic and a viable or nonviable
intrauterine pregnancy. Even at levels
ranging from 2000 to 3000mIU/mL
there is a risk of interrupting a viable
pregnancy with presumptive treatment.
Above 3000 mIU/mL, the more likely
diagnosis is a nonviable uterine preg-
nancy, followed by ectopic pregnancy,
with an early viable IUP not excluded,
and continued clinical and imaging
follow-up is needed. In those recent
guidelines, Doubilet et al” believe there
is limited risk in waiting 48 hours to
measure progression of hCG values in a
hemodynamically stable patient with no
signs or symptoms of rupture and no ul-
trasound evidence of an IUP or ectopic
pregnancy.

It is also important to be able to ap-
propriately triage a viable or nonviable
IUP. It is not uncommon during the
evaluation for ectopic pregnancy to en-
counter an “empty” gestational sac or a
fetal pole without cardiac activity. Most
radiologists will be familiar with the
old adage “5 alive,” referring to a Smm
crown rump length (CRL) at which
point fetal cardiac activity is expected.
They may also be familiar with criteria
that at 16 or 20 mm mean sac diame-
ter (MSD) a fetal pole should be seen.
The newer consensus guidelines? also
updated these criteria based on newer,
more robust data.” Those guidelines
now adopt criteria to diagnose a nonvi-
able IUP on an initial transvaginal US
as absent fetal cardiac activity at a CRL
of 7 mm or greater and an anembryonic
gestational sac at an MSD of 25 mm or
greater. Absent cardiac activity below a
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FIGURE 4. A 40-year-old woman presenting with pelvic pain underwent transvaginal US, demon-
strating ovarian torsion. Gray scale image (A) reveals an enlarged right ovary with a singular uniloc-
ular cyst, and color flow (B) and pulsed Doppler (C) images without flow in the right ovary.

RT. ADNEXA

. ADNEXA

FIGURE 5. A 20-year-old presenting with right lower quadrant pain. Initial evaluation with con-
trast-enhanced CT (A,B) demonstrates an enlarged right ovary (white arrow). Follow-up trans-
vaginal US (C,D) confirmed lack of flow in the enlarged, torsed right ovary.

CRL of 7mm is suspicious for, but not
diagnostic of, a failed pregnancy and
should have follow-up US to reassess
viability.? Likewise, an anembryonic
gestational sac with MSD between 16
and 24 mm is suspicious for, but not di-
agnostic of, a failed IUP, and deserves
follow-up imaging to reassess the preg-
nancy’s viability.?

In the emergency department setting,
the most common clinical concern for a

pregnant patient presenting with acute
pelvic pain is an ectopic pregnancy.
However, there are numerous other
complications of pregnancy spanning
all trimesters that can present with acute
pelvic pain, ranging from subchorionic
hemorrhage to placental abruption.

Ruptured and hemorrhagic
ovarian cysts
Ruptured or hemorrhagic ovarian

cysts are the most common gyneco-
logic cause of acute onset pelvic pain in
a non-pregnant female of reproductive
age presenting to the emergency depart-
ment.> They are infrequently seen at
the extremes of age; however, they can
rarely occur in postmenopausal women
receiving hormonal treatments. Patients
typically present with only unilateral
acute pelvic pain without other associ-
ated symptoms.

Ruptured ovarian cysts may have a
crenulated appearance containing low
level echoes with adjacent free fluid
(Figure 2). At times it may be a diagno-
sis of exclusion on ultrasound if the cyst
has completely ruptured and the fluid
reabsorbed. Findings of cyst rupture in-
clude free fluid and hemoperitoneum,
typically seen in the cul-de-sac (Figure
3). On CT, hemorrhagic cysts appear
as heterogeneous ovarian masses with
internal attenuation of 25-100 HU. Flu-
id-fluid levels and hemoperitoneum
may be seen after cyst rupture (Figure
3). Treatment is usually conservative
unless the patient is hemodynamically
unstable from massive bleeding.

The ultrasound appearance of a hem-
orrhagic cyst is highly variable based
on its acuity and amount of clot forma-
tion. The typical acute appearance is of
a thin-walled mass with internal echoes,
increased through transmission, and no
internal vascularity. Over time fibrin
strands form and innumerable retic-
ular or linear echoes with a fishnet or
lace like appearance can be seen. This
reticular pattern is considered diagnos-
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FIGURE 6. A 40-year-old woman with right lower quadrant pain initially evaluated by CT (A,B) for appendicitis with hyperhancement of the left
fallopian tube and a small posterior collection concerning for pyosalpinx and TOA. Transvaginal US image (C) demonstrated features of pyosal-
pinx with thickened irreqular walls of the left fallopian tube with echogenic debris filling the lumen.

FIGURE 7. A 47-year-old woman presenting with lower abdominal pain and clinical concern for appendicitis. Initial CT of the abdomen (A)
demonstrates a complex cystic mass surrounding the uterine fundus representing TOA. Follow-up transvaginal US (B,C) confirms the complex

collection around the uterus.

tically specific. Given further time, the
clot coalesces and retracts presenting as
clumped avascular echoes with concave
or sharp angular borders in the margin
of the lesion.

Hemorrhagic cysts typically are
self-limiting and most resolve within
two menstrual cycles. Recommenda-
tions for imaging follow-up of hemor-
rhagic cysts are based on the size of the
cyst, appearance, and hormonal status
of the patient.® If the patient is of repro-
ductive age and the cyst is greater than
5 cm, then follow-up US in 6-12 weeks
is recommended to ensure resolution.
For postmenopausal women, follow-up
US (in early menopause) or surgical
consultation (late menopause) is rec-
ommended.’

Ovarian torsion

Ovarian torsion is the twisting of an
ovary on its ligamentous support, which
can lead to compromised blood supply.
It is a rare but concerning presentation of
acute pelvic pain in women, accounting
for 2.7% of gynecologic emergencies.’
Early diagnosis and surgical intervention

are important to avoid morbidity; how-
ever, nonspecific symptoms and varying
imaging features can lead to a delay in
identification.

Torsion can occur in women of all
ages. However, the highest incidence is
in reproductive age women and during
pregnancy.'® This is believed to be due
to the higher prevalence of physiologic
and pathologic ovarian masses in this
age group. In adults, 50-90% of patients
are found to have a coexisting ovarian
mass that acts as the lead point for the
torsion.'® The classic presentation in-
cludes a sharp, unremitting, unilateral,
lower abdominal pain with waves of
nausea and vomiting. A tender adnexal
mass may or may not be palpable.

The most common imaging finding in
ovarian torsion is unilateral ovarian en-
largement (>4cm in longest dimension),
which can be present even before infarc-
tion has occurred.'® Typically, the ovary
is displaced to the midline and superior
to the fundus. Ovarian stroma may ap-
pear heterogeneous and echogenic due to
edema and hemorrhage (Figure 4). Ultra-
sound may demonstrate multiple uniform

cysts in the periphery of the enlarged
ovary, the “string of pearls” sign. Doppler
ultrasound findings have classically been
described as a lack of arterial flow (Fig-
ures 4, 5). However, Doppler evaluation
alone for torsion has been shown to be
unreliable with variability in the presence
or absence of arterial and venous flow in
surgically proven cases of torsion.”!?

Diagnostic criteria for torsion on CT
have not been well defined or confirmed
in large studies. Common findings are
nonspecific and include unilateral ovar-
ian displacement and enlargement with
deviation of the uterus to the side of
torsion. Similar to ultrasound, stroma
may appear hypodense with peripheral,
hypoattenuating cysts (Figure 5). Other
findings include free fluid in the pelvis,
lack of contrast enhancement of the
ovary, and loss of fat planes.

Pelvic inflammatory disease/tubo-
ovarian abscess

Pelvic inflammatory disease (PID)
is an ascending infection of the female
genital tract that begins as cervicitis, and
can spread upwards to cause endometritis
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FIGURE 8. A 25-year-old woman with cervical motion tenderness originally sent for CT of the abdomen (A,B) with small collections of free fluid

in the right upper quadrant and pelvis (white arrows) consistent with Fitz-Hugh-Curtis syndrome. Transvaginal US (C) demonstrates changes of
pyosalpinx. The patient tested positive for gonorrhea.

and salpingitis. Untreated, it eventually
may lead to involvement of the ovaries
and formation of a tubo-ovarian abscess
(TOA). It is caused by a wide spectrum
of sexually transmitted diseases, but most
commonly Neisseria gonorrhoeae and
Chlamydia trachomatis. PID accounts
for as many as 24% of ED visits for acute
gynecological pain.!* Symptoms range
from none to severe; classic symptoms
include pelvic pain, cervical motion ten-
derness, vaginal discharge, fever, and ele-
vated white blood cell count. PID is most
often a clinical diagnosis with the role of
imaging to evaluate for complications
and treatment planning.

Imaging findings can be normal in
early or uncomplicated PID. As in-
fection worsens, findings continue to
be nonspecific with possible uterine
enlargement, obscure uterine mar-
gins, endometrial thickening, and fluid
within the endometrial canal. Involve-
ment of the fallopian tubes is typically
bilateral and can lead to pyosalpinx. In
pyosalpinx, ultrasound can show a dis-
tended fallopian tube filled with com-
plex fluid and debris. The walls can
also be thickened and echogenic with in-
creased flow on color Doppler (Figure 6).

As the ovary becomes involved, it en-
larges and acquires more edema. Even-
tually a TOA may form, characterized
by a complex thick-walled, multilocular
cystic collection in the adnexa. The walls
and septations are typically hypervas-
cular due to inflammation. There is loss
of differentiation of the ovary and tubal
architecture. On CT, tubo-ovarian ab-
scesses appear as complex fluid-atten-
uating collections with thickened and

irregularly enhancing walls (Figure 7).
Thickening of the uterosacral ligament
and fat stranding can also be seen.

Other intraperitoneal structures can
also be affected by PID. Abdominal US
or CT can be used to evaluate for ex-
tra-pelvic extension. Some of these man-
ifestations include small or large bowel
ileus or obstruction, uretral and renal col-
lecting system obstruction, peritonitis,
or Fitz-Hugh-Curtis (FHC) syndrome."
Fitz-Hugh-Curtis syndrome describes
an inflammation of the right upper quad-
rant caused by bacterial spread along
the right paracolic gutter or through the
lymphatic system (Figure 8). This causes
inflammation of the right upper quadrant
peritoneum and the right hepatic lobe.
On contrast CT, FHC classically pres-
ents with intense enhancement along the
anterior surface of the liver and gallblad-
der wall thickening.

Conclusion

Acute pelvic pain is a frequent present-
ing complaint in women and often will
lead to imaging evaluation on presenta-
tion to the emergency department. The
differential is broad, spanning multiple
organ systems, due to the overlap in pre-
sentation of many of the causes of pel-
vic pain. US is typically the first choice
in imaging, although due to the clinical
challenge in diagnosis and 24-hour avail-
ability, CT may initially be requested.
The emergency department or on-call ra-
diologist needs to be able to recognize the
US and CT appearance of the most com-
monly encountered causes of acute pelvic
pain, particularly those that relate to the
female reproductive tract.
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