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Ultrasound has traditionally served as the first-line imag-
ing procedure of choice for evaluation of the female
patient with suspected pelvic or gynecologic pathology.
However, the etiology of patient symptoms often is not
certain at the time of presentation. As the role of com-
puted tomography (CT) in the evaluation of patients with
acute abdominal pain continues to rapidly expand, CT
may be performed as the initial diagnostic imaging pro-
cedure. Further, in the setting of primary gynecologic
pathology, CT offers more comprehensive evaluation
than ultrasound because of the larger scan field of view. It
is, therefore, important to be able to recognize the CT
features of acute gynecologic disorders and differentiate
them from disorders of the gastrointestinal or genitouri-
nary tract. With the advent of multidetector CT scanning,
improved multiplanar reformatted images may serve as a
useful adjunct to cross-sectional imaging.

In this review, we present the CT findings in acute
disorders of the female pelvis, including disorders of the
adnexa, uterus, and postoperative/postpartum complica-
tions. We provide ultrasound correlation to show the
complementary roles of these modalitiesin the evaluation
of the female pelvis.

CT technique

Before performing CT in any young female patient, preg-
nancy must always be excluded. Optimized CT evaua-
tion of suspected pelvic pathology requires administration
of oral and intravenous contrast media. Opacification of
the gastrointestinal tract with oral contrast (2% iodinated
water-soluble contrast or 2.1%, w/v, barium sulfate sus-
pension) allows for the distinction of bowel from adnexal
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structures. Intravenous contrast alows for better delinea-
tion of the uterus and adnexa. Although patterns of uter-
ine enhancement vary with patient age and menstrual
status, transitory zonal distribution of contrast in the myo-
metrium and cervix may be appreciated with dynamic
contrast-enhanced helical CT [1]. With the single-slice
helical CT technique, images are obtained from the level
of the iliac crests to the pubic symphysis with 5-mm
collimation. These are reconstructed at 4 mm, with apitch
of 1.5. We administer 100-150 mL of 60% iodinated
intravenous contrast at a rate of 1.5-2 mL/s, with a scan
delay of 70—90 s. Delayed images are helpful for identi-
fication of the ureters. For multislice helica CT tech-
nique, we acquire images of the abdomen and pelvis by
using a4- X 2.5-mm detector configuration and a pitch of
6—7. With arotation time of 0.5-0.8 s, this allows for 30
mm of coverage per second and a nominal slice thickness
of 25 mm. This technique enables acquisition of im-
proved multiplanar reformation.

The adnexa
Ovarian torsion

Ovarian torsion accounts for approximately 3% of al
emergent gynecologic surgeries and results from adnexal
rotation with twisting of the vascular pedicle and resultant
venous, arterial, and lymphatic obstruction [2]. This may
occur in the absence of ovarian pathology in children and
adolescents. In adults, however, torsion usualy is asso-
ciated with an ovarian mass, most frequently the mature
cystic teratoma [ 3], which serves as a fulcrum for torsion.

If ovarian torsion is the primary diagnostic consider-
ation, Doppler ultrasound is the imaging study of choice.
Diagnostic findings include an enlarged ovary with pe-
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Fig. 1. Ovarian torsion in a 34-year-
old female with acute onset of right
lower gquadrant pain. Endovaginal ul-
trasound demonstrates an enlarged,
edematous ovary containing multiple
periphera hypoechoic follicles. No
vascularity was demonstrated on the
color or spectral Doppler scans (not
shown).

Fig. 2. Ovarian torsion in a 32-year-
old female with right lower quadrant
pain and a suspected diagnosis of
acute appendicitis. Contrast-enhanced
CT demonstrates an enlarged right
ovary (O) displaced anteriorly to the
uterus, with a distended vascular pedi-
cle (arrows) assuming a beaked con-
figuration at the periphery of the
ovary. A normal-appearing left ovary
lies adjacent to the uterus.

Fig. 3. Ovarian torsion in a 14-year-old female with acute onset of pelvic pain. A Contrast-enhanced CT demonstrates an enlarged left ovary (O) that
is displaced anteriorly. A large follicular cyst (C) is present posteriorly, which served as the fulcrum for torsion. B A more cephalad image shows
the enlarged, edematous ovary (O) with poor enhancement, which proved to be infarcted at surgery.

ripherally distributed follicles, lack of vascularity, and an
associated cyst or mass [4—6] (Fig. 1). Occasionaly,
ultrasound findings are equivocal, and torsion will remain
aclinical diagnosis. This may become a diagnostic chal-
lenge because torsion may be subacute or intermittent
with variable clinical signs. CT may be performed if the
diagnosis is initially unsuspected. The CT findings in
ovarian torsion have been described [ 7-9]. These findings
include an enlarged, edematous ovary that is displaced
from its normal location, with or without an associated
mass, an enlarged fallopian tube, and distended engorged
blood vessels that often assume a beaked configuration at
the periphery of the ovary (Fig. 2). If torsion results in
hemorrhagic infarction, there may be lack of contrast

enhancement of the ovary, hematoma, or gas (Fig. 3).
Reactive inflammatory changes in the pelvic fat and pel-
vic ascites are frequently observed. The diagnosis should
be suggested whenever sequential imaging studies dem-
onstrate rotation of an ovarian mass or component of an
ovary [10]. Torsion also should be considered in any
female patient with acute pelvic pain and a pelvic massin
whom the normal ovaries cannot be visualized on CT.

Ruptured or hemorrhagic ovarian cyst

Hemorrhage into afunctional or physiologic cyst, such as
acorpus luteal cyst, often presents as acute onset of pelvic
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Fig. 4. Ruptured hemorrhagic ovarian cyst in a 28-year-old female who presented with pelvic pain and hypotension. A Contrast-enhanced CT shows
alarge cyst (arrow) with peripherally enhancing wall within the left adnexa. Surrounding high attenuation pelvic fluid represents hemoperitoneum.
B Ascites is present in the abdomen surrounding the liver. High attenuation clot (arrow) is present anterior to the liver.
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Fig. 5. Ruptured hemorrhagic ovarian cyst in a 30-year-old female with
pelvic pain. Contrast-enhanced CT demonstrates the remnant of a rup-
tured hemorrhagic cyst (arrow) with enhancing walls. Surrounding high
attenuation material represents hemoperitoneum and clot. U uterus

Fig. 6. “Leaking” dermoid in a 41-year-old female with diffuse abdom-
inal and pelvic pain. Contrast-enhanced CT shows a large, midline,
cystic pelvic mass with fat peripheraly (arrow) and a calcification
posteriorly. Fluid (f) is present in the pelvis secondary to leakage of
contents from this benign teratoma. (Courtesy of Dr. Richard D. Gor-
don.)
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pain. Corpus luteal cysts are prone to hemorrhage due to
the increased vascularity of the ovary during the luteal
phase [11]. Rupture of a hemorrhagic ovarian cyst with
associated hemoperitoneum can be life-threatening, par-
ticularly in patients being treated with anticoagulation
therapy [12, 13]. If thisis suspected clinically, ultrasound
should be the first study of choice, although the cyst may
or may not be demonstrated. Findings may include amass
of mixed echogenicity in the adnexa and free fluid cor-
responding to hemoperitoneum [14]. CT typically reveals
hemoperitoneum and an adnexa cyst, with a ring of
peripheral contrast enhancement and high attenuation
component or fluid-fluid level [12, 15] (Figs. 4, 5). Oc-
casionally, active extravasation of intravenous contrast
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Fig. 7. Ovarian hyperstimulation syndrome in a 35-year-old female
with pelvic pain and hypotension. A Noncontrast-enhanced CT shows
fluid in the pelvis surrounding the enlarged ovaries (left anteriorly,
right posteriorly). Note the multiple cysts within the ovaries replacing
much of the normal stroma. B Large amount of ascites is present in
the upper abdomen. C Longitudinal view of the left ovary from an
endovaginal ultrasound demonstrates multiple, large peripheral and
central anechoic follicular cysts within the enlarged ovary.

may be evident if imaging is performed during active
bleeding.

On occasion, neoplastic masses may also rupture,
although less commonly. The mature cystic teratoma may
present with acute pain secondary to rupture with intra-
peritoneal spillage of cyst contents and associated chem-
ical peritonitis (Fig. 6) [16]. This may lead to fat-contain-
ing peritoneal implants [17].

Ovarian hyperstimulation syndrome

Ovarian hyperstimulation syndrome is usually iatrogenic
and results from ovarian stimulant drug therapy for infer-
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Fig. 8. Endometriomas in a 30-year-old female with pelvic pain. Con-
trast-enhanced CT demonstrates bilateral, complex adnexal masses with
septations.

Fig. 9. Endometriotic implant within the abdominal wall in a 28-year-
old female with a history of cesarean section who presented with a
palpable, tender abdominal wall mass. Contrast-enhanced CT demon-
strates a markedly enhancing soft tissue mass (arrow) within the left
rectus muscle representing an endometriotic implant. The midline, linear
defect in the abdominal wall is the incisional site from prior surgery.

tility causing marked ovarian enlargement with multiple
corpora lutea cysts [18]. In addition to ovarian enlarge-
ment, this syndrome includes extravascular accumulation
of exudates leading to weight gain, ascites, pleural effu-
sions, intravascular volume depletion with hemoconcen-
tration, and oliguria. These patients present with abdom-
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Fig. 10. Small bowel obstruction secondary to endometriotic implant on
small bowel wall in a48-year-old female who presented with nausea and
vomiting. Contrast-enhanced CT shows an enhancing soft tissue mass
(arrow) contiguous with the small bowel, which is dilated and filled
with fluid, consistent with small bowel obstruction. At surgery, this
mass, initially thought to represent a neoplasm, was shown to represent
an endometriotic implant.

inal pain, distention, nausea, and vomiting. The imaging
findings are similar on sonography, CT, and magnetic
resonance imaging (MRI) [19, 20] and reflect ovarian
enlargement by distended corpora lutea cysts of different
sizes and ascites (Fig. 7). Familiarity with this syndrome
and the appropriate clinical setting should minimize con-
fusion with ovarian cystic neoplasm.

Endometriosis

Endometriosis results from the ectopic location of endo-
metrial glands and stroma outside the uterus. This occurs
in approximately 10% of women and usually regresses
during menopause [21]. The ovary is the most common
site of implantation. Other sitesinclude the uterine serosal
surface, rectovaginal septum, fallopian tubes, and bowel,
most commonly the rectosigmoid colon [22]. Laparos-
copy remains the gold standard for diagnosis and staging
and is best for identifying small peritoneal implants. Ul-
trasound is helpful for larger implants. The ultrasound
features of endometriotic cysts include a complex cyst
with uniform low-level echoes and lack of internal vas-
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Fig. 11. Tubo-ovarian abscess in a 27-year-old female with pelvic pain
and fever who was not responding to a 7-day course of antibiotics. A
Endovaginal ultrasound shows bilateral, complex adnexa masses (*)
with septations, debris, and irregular, thickened walls representing tubo-
ovarian abscesses. B The corresponding CT demonstrates bilateral,

complex adnexal masses that are thick walled and have multiple en-
hancing septae. Adjacent ascites and inflammatory changesin the pelvic
fat are present. Incidental air is noted in the bladder secondary to a Foley
catheter not visualized on this image.

Fig. 12. Salpingitis in a 24-year-old female with right lower quadrant pain and clinically suspected acute appendicitis. A Contrast-enhanced CT
demonstrates a distended, fluid-filled fallopian tube (arrows) with athickened, enhancing wall. B Corresponding endovaginal ultrasound demonstrates
a fluid- and debris-filled tubular structure with a thickened, irregular wall, representing the distended, inflamed fallopian tube.

cularity with color Doppler [23-26]. MRI has proven
useful in improving the diagnostic specificity when the
phenomenon of “shading” is observed [27]. “Shading”
refers to the loss of signal intensity on T2-weighted
images secondary to high iron and protein concentrations
within these lesions.

The CT appearance of endometriomas is nonspecific
and includes a spectrum of simple cystic to complex
cystic masses [24—26, 28]. At times, a high attenuation
component may be evident; however, this is nonspecific

because other hemorrhagic lesions, such as hemorrhagic
cyst, may demonstrate this finding. Multiple lesions in-
crease the specificity for this diagnosis because endo-
metriomas are often multiple (Fig. 8). CT also may be
helpful in staging disease extent and identifying more
unusua sites of endometriotic implants including the
anterior abdominal wall. This usually occurs at the site of
a scar or is related to an amniocentesis needle tract and
results from mechanical transplantation of endometrial
cellsinto the abdominal wall. Implants may be contained
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Fig. 13. Bilatera tuboovarian abscesses in a 42-year-old female. A, B
Sequential axia images from a contrast-enhanced CT show complex
cystic masses within the pelvis representing tubo-ovarian abscesses.
Note the fluid-filled fallopian tubes demonstrating thickened endosal-
pingeal folds (arrows), which aided the diagnosis.

within the rectus muscle or extend into the subcutaneous
soft tissues [29, 30]. Cyclical pain due to monthly ovu-
latory hormonal influences suggests the diagnosis. Clini-
cally, a peri-incisional abdominal wall hernia may be
suspected. On CT, such an endometriotic implant appears
as a mass within the anterior abdominal wall that dem-
onstrates marked contrast enhancement [31] (Fig. 9). The
differential diagnosis includes other soft tissue masses
such as a desmoid tumor or hypervascular metastases. An
additional unusual site of implantation is the small bowel,
which may result in small bowel obstruction and simulate
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Fig. 14. Tubo-ovarian abscess in a 37-year-old female with pelvic pain
and fever. A Initial axial image from a contrast-enhanced CT demon-
strates bilateral, enhancing, complex cystic masses posterior to the
uterus. B A coronal reformatted image demonstrates the tubular nature
of these masses, helping to diagnose them as tubo-ovarian abscesses.

small bowel neoplasm (Fig. 10). In such cases, other CT
findings of endometriosis or characteristic clinical history
may help to suggest endometriosis as the etiology.

Pelvic inflammatory disease

Pelvic inflammatory disease (PID) results from ascending
infection of the genital tract and is usually polymicrobial
in nature with a mixture of anaerobes and aerobes. This
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Fig. 16. PID secondary to tuberculosis in a 30-year-old female with
chronic pelvic pain. A Contrast-enhanced CT demonstrates a complex,
cystic adnexal mass on the right. There are extensive inflammatory
changes, with thickening of the peritoneum and omentum simulating

begins as endometritis, which progresses to salpingitis
and ultimately tubo-ovarian abscess. Ultrasound, in con-
junction with clinical history and findings, is usualy
diagnostic. The spectrum of findings may range from
hydro- or pyosalpinx to tubo-ovarian complex, where the
architecture of the ovary is preserved, to tubo-ovarian
abscess. The tubo-ovarian abscess appears as a complex,
solid and cystic mass with complete destruction of the
architecture of the ovary, which can no longer be delin-
eated (Fig. 11A).

In the setting of PID, CT is most useful when clinical
and ultrasound evauations are difficult to perform or
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Fig. 15. Fitz-Hugh-Curtis syndrome
in a 28-year-old female with PID
and right upper quadrant pain. A
Contrast-enhanced CT shows bilat-
eral salpingitis with thickened and
distended tubes. B Enhancement
and soft tissue stranding of the peri-
hepatic fat (arrows) represents
spread of inflammation from PID.

carcinomatosis. B Animage from concurrent chest CT helpsidentify the
true etiology of the pelvic findings. Biapical cavitary nodules with
surrounding consolidation result from tuberculosis infection.

equivocal, when patients fail to respond to antibiotic
therapy, to stage the full extent of the inflammatory
process, and to detect complications such as abscess and
septic thrombophlebitis. On CT, the imaging findings
differ with the stage of disease and may overlap with
other inflammatory processes or even neoplasm [25, 32,
33]. Findings are usually bilateral, although one side may
be affected more than the other. Initially, salpingitis may
appear as a thickened, dilated fallopian tube. On ultra-
sound and CT, the presence of mural nodules correspond-
ing to thickened endosalpingeal folds helps to identify
this structure as the fallopian tube and differentiates it



424

G. L. Bennett et al.: Gynecologic etiologies

Fig. 17. PID secondary to actinomycosisin a 35-year-old female with an
IUD in place. Contrast-enhanced CT demonstrates extensive inflamma-
tory changes within the pelvis, with thickening of the peritoneum and
infiltration of the omentum (arrow). Although this could represent
carcinomatosis, the true etiology is PID secondary to actinomycosis in
this patient with an 1UD (not visualized on this image).

Fig. 18. Leiomyomas in a 45-year-old female. Contrast-enhanced CT
demonstrates dense, confluent masses with different degrees of enhance-
ment deforming the uterine contour consistent with multiple subserosal
fibroids (). Several calcifications are seen on the right (arrow), not an
infrequent finding.

Fig. 19. Leiomyomas in a patient with alarge, palpable abdominal and pelvic mass who presented with pelvic pain. A Contrast-enhanced CT shows
three subserosal fibroids (f) that are low attenuation secondary to cystic degeneration. B At amore caudal level, areas of high attenuation are present,

representing hemorrhagic infarction. u uterus.
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Fig. 20. Pedunculated, infarcted leiomyoma with coarse calcification in
a 50-year-old postmenopausal female with pelvic pain. Contrast-en-
hanced CT shows a pedunculated fibroid with diminished attenuation
relative to the uterus (u) secondary to infarction. The rim of the fibroid
is calcified, and a central nidus of calcification is also present.

from the inflamed appendix, which may occasionally be
located in the region of the adnexa (Fig. 12). Tubo-
ovarian abscess appears as a complex cystic mass with
enhancing thickened septations (Figs. 11B, 13). Recogni-
tion of the tubular nature of the mass helps to identify it
as atubo-ovarian abscess. This can be facilitated with the
use of multiplanar reformations. (Fig. 14). Other associ-
ated findings include thickening of the broad ligament and
uterosacral ligaments, loss of definition of the uterine
border, infiltration of the pelvic fat, and reactive lymph-
adenopathy. Occasionally, spread of inflammation to the
perihepatic tissues may be visualized, corresponding to
the clinical findings of perihepatitis, known as Fitz-Hugh-
Curtis syndrome [34] (Fig. 15).

Two atypical organisms that may cause PID include
tuberculosis and actinomycosis. Genitourinary tuberculo-
sis usually presents as a chronic indolent infection, often
with infertility as the presenting problem. Infection is
usually secondary to hematogenous spread from pulmo-
nary or other nongenital tract foci [35]. The fallopian
tubes and endometrium are the most common sites of
involvement. There may be associated ascites and perito-
nitis, which may be difficult to distinguish from carcino-
matosis [36] (Fig. 16). The diagnosis can be confirmed by
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Fig. 21. Endometritis in a 28-year-old female with postpartum fever. A
An axial image from an endovaginal ultrasound shows the thickened
endometrium (e) containing fluid. Hyperechoic material with shadowing
represents gas. B Contrast-enhanced CT also demonstrates that the
endometrial cand is filled with fluid and distended and contains small
foci of air (arrows).

histology that revealstypical granulomas or acid fast stain
or culture of the surgical specimen.

Actinomycosis israelli is a gram-positive nonacid-fast
anaerobic bacterium usually found in the gastrointestinal
tract. This is a rare cause of indolent pelvic infection.
Infection may be secondary to hematogenous spread from
another source, or ascending infection that occurs in the
setting of an intrauterine device (IUD). Colonization of
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the lower genital tract occurs most often in the presence
of an IUD or other foreign body and increases with the
duration of IUD use [37]. By the time the patient seeks
treatment, the pelvic organs may be massively indurated
and fibrotic with destruction and adherence to surround-
ing structures. Invasion across tissue planes may lead to
ureteric obstruction or colonic stricture [38]. Due to the
dense inflammatory response and contrast enhancement
of the solid component, infection with this organism may
be difficult to distinguish from pelvic neoplasm and car-
cinomatosis [39] (Fig. 17).

The uterus

Fibroids

Fibroids, or leiomyomas, are the most common disorder
of the uterus and occur in more than 20% of women older
than 30 years [40, 41]. Ultrasound is usually diagnostic,
and CT is not recommended for primary evaluation.
However, because fibroids are so common, it isimportant
to become familiar with their CT appearance. CT findings
will depend on the presence of intravenous contrast, size
and location of fibroids, and degree of degeneration. The
fibroid uterus is enlarged with lobulated contour and
heterogeneous attenuation. Fibroids appear as a focal
masses that may be submucosal, intramural, or subserosal
in location (Fig. 18). The degree of contrast enhancement
often will vary with the extent of degeneration. Regions
of degeneration typically demonstrate less enhancement
and low attenuation components [42, 43] (Fig. 19). En-
hancement characteristics aso will depend on the timing
of imaging with respect to the phase of the contrast bolus.
During the arterial phase, there may be areas that dem-
onstrate brisk enhancement and become isoattenuating on
more delayed images. Occasionally, it is difficult to dis-
tinguish a submucosal fibroid from endometrial pathol-
ogy, or apedunculated fibroid from adnexal pathology. In
this setting, sonohysterography or MRI may be helpful
for further evaluation [44—46]. On CT, the presence of
coarse calcifications may help to suggest pathology of
uterine origin [47] (Fig. 20). Unfortunately, in the ab-
sence of clear extrauterine extension or metastatic dis-
ease, differentiation between large, benign complicated
fibroids and leiomyosarcoma may not always be possible.

Endometritis

Endometritis usually occurs in the postpartum setting and
is the most common cause of fever in the postpartum
patient, with a reported prevalence of 3.8% [48]. Thisis
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Fig. 22. Retained products of conception in a 30-year-old postpartum
patient presenting with vaginal bleeding. Contrast-enhanced CT dem-
onstrates a distended endometrial cana containing fluid and heteroge-
neous, enhancing material (arrow) representing retained products of
conception.

associated with prolonged labor, premature rupture of
membranes, retained clot, and retained products of con-
ception. Endometritis occasionally can occur in the set-
ting of cervical stenosis or after instrumentation. This
diagnosis is usually made on clinical grounds in the
setting of fever and an enlarged, tender uterus. Endome-
tritis may progress to myometritis and be complicated by
salpingitis, pelvic abscess, and septic thrombophlebitis.
Imaging is performed when the patient does not respond
to conventional therapy. The imaging findings are similar
on CT and ultrasound and include fluid and debris within
the distended endometrial cavity [49-52] (Fig. 21). It is
important to remember that air may be present in the
uterine cavity up to 6 weeks after normal vaginal delivery
and that the presence of air alone is not diagnostic [53].
CT is complementary to ultrasound for identifying com-
plications such as pelvic abscess or septic thrombophle-
bitis. Retained products of conception are diagnosed
when there is material within the uterine cavity, which
demonstrates vascularity with color Doppler ultrasound
or contrast enhancement on CT [52] (Fig. 22).

Uterine perforation or rupture

Thisisan uncommon disorder that is usually iatrogenicin
nature and related to procedures such as dilatation and
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Fig. 23. Uterine rupture in a pregnant patient with a history of cesarean section who was started on Pitocin and subsequently developed intense
abdominal pain. A Contrast-enhanced CT demonstrates a site of uterine rupture on the left (arrow). B A more cephalad image demonstrates the fetus

extruded into the peritoneal cavity.

Fig. 24. Post—cesarean section uterus. Contrast-enhanced CT in a patient
with previous cesarean section demonstrates the postoperative appearance
of the uterus. Note continuity of the serosal surface (arrows) and high
attenuation material in the anterior uterine wall representing hematoma.

curettage or long-standing IUD usage. Uterine rupture
occasionally can occur in the setting of the gravid uterus,
and patients who have undergone prior uterine surgery,
including cesarean section, myomectomy, or prolonged or
induced labor, are at risk [54]. Although this diagnosis
may be made on ultrasound, CT offers the advantage of
visualizing the parametrial structures and associated com-
plications such as abscess (Fig. 23).

Postoperative and postpartum complications

CT is the primary imaging modality of choice for post-
operative complications such as pelvic abscess and he-
matoma. Uterine perforation may result from dilatation
and curettage or may occasionally occur during preg-
nancy, as discussed above. A hematoma in the anterior
wall of the uterus may occur after cesarean section and
appears as an area of decreased attenuation with the
serosal contour intact [55] (Fig. 24). In contrast, dehis-
cence of cesarean section scar (Fig. 25) is diagnosed on
CT as a disruption of the uterine contour, often with
associated abscess [51, 52].

Ovarian vein thrombosis (OVT) frequently occurs in
the postpartum setting but may also occur after pelvic
surgery or as a complication of inflammatory conditions
of the pelvis, such as endometritis or PID [56-58]. OVT
has an overall incidence of 1 in 3000 deliveries [59]. In
80—-90% of cases, the right ovarian vein isinvolved. This
predilection for right-sided involvement most likely re-
sults from the fact that the left ovarian vein drainsinto the
left renal vein and retrograde flow prevents venous stasis
on theleft [51]. In a comparative study by Twickler et a.
[60Q], contrast-enhanced CT and MRI were shown to have
greater sensitivity and specificity than Doppler ultrasound
in the detection of OVT. On contrast-enhanced CT, the
vein may appear distended and contain an intralumenal
filling defect corresponding to thrombus, or there may be
complete lack of enhancement of the vein (Fig. 26). There
is usually associated inflammatory change in the pelvic
fat or ascites. Diagnostic pitfalls include the inflamed
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appendix or dilated ureter, both of which are aso tubular
structures with central nonenhancement [61]. Careful in-
spection over sequential images usually helps to avoid
this problem because the inflamed appendix can be fol-
lowed to the base of the cecum and the dilated ureter back
to the hydronephrotic kidney. If unrecognized and left
untreated, OVT may result in septic pulmonary emboli
(Fig. 27).

HELLP (hemolysis, elevated liver enzymes, and low
platelets) syndrome occurs in 4-12% of preeclamptic
patients [62—64]. This syndrome results from toxemia-
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Fig. 25. Dehiscence of cesarean section scar in a postpartum patient
with pain and fever. A The first in a series of contiguous images
from an enhanced CT demonstrates breach of the uterine contour (ar-
row) with high attenuation fluid walled off anteriorly by an enhancing
rim. B In the next, more cephalad image, foci of air are seen within
the endometrial canal, and larger amounts of air are seen in the re-
sulting abscess (arrow) adjacent to the uterus. Surrounding inflamma-
tory changes are seen within the pelvic fat. C The true size of the
resulting abscess (*) can be appreciated on the most cephalad image.
Air layers anteriorly and the wall is irregular and enhances considerably.

related vascular endothelial injury, which causesintravas-
cular deposition of fibrin and end organ damage. This can
occur before or after delivery. Magjor complications of this
syndrome include disseminated intravascular coagulation,
placental abruption, acute renal failure, pulmonary
edema, pleural and pericardia effusions and hepatic in-
farction, hematoma, and rupture. Spontaneous intrahe-
patic hemorrhage and rupture present as acute right upper
quadrant pain and hypotension (Fig. 28). CT is important
ininitial diagnosis and for serial follow-up [65]. Findings
may include subcapsular and intrahepatic hemorrhages,
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Fig. 26. OVT in a 25-year-old fe-
male status post dilatation and cu-
rettage. A Contrast-enhanced CT
shows an enlarged right ovarian
vein (arrow) with central low atten-
uation thrombus. This could easily
be mistaken as appendicitis if se-
quential images are not inspected to
trace the vein along its course. B
More cephalad, the thrombus (ar-
row) is seen to extend into the infe-
rior vena cava

Fig. 27. OVT in a young patient with PID. A Contrast-enhanced CT shows low attenuation in the right ovarian vein (arrow) with associated
inflammatory changes. B The patient complained of dyspnea, and chest CT demonstrates multiple, peripheral, cavitary nodules consistent with septic

emboli.

capsular rupture, and areas of confluent necrosis second-
ary to infarction. CT with intravenous contrast may dem-
onstrate active arterial extravasation, which may be ame-
nable to transcatheter embolization.

Inflammatory disorders of the bowel that may
secondarily involve the adnexa

Acute appendicitis and diverticulitis may secondarily in-
volve the adnexa. The appendix may extend into the right

adnexa, sometimes between the ovary and the uterus (Fig.
29), and when inflamed appears as a thick-walled en-
hancing tubular fluid-filled structure. This can at times
be difficult to distinguish from primary adnexal pathol-
ogy such as salpingitis. Over sequential images, it
usually will be apparent that this structure arises from
the base of the cecum, with associated cecal thicken-
ing. An appendicolith is another very helpful finding.
Visualization of thickened endosalpingeal folds is
characteristic of tubal pathology. Acute diverticulitis
can involve the right or left colon, athough most
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Fig. 28. Complications of HELLP syndrome. Contrast-enhanced CT
was performed on a 34-year-old woman postpartum day 3 who pre-
sented with right upper quadrant pain. The scan demonstrates a subcap-
sular hepatic hematoma.

Fig. 29. Acute appendicitis in a 17-year-old female with right lower quadrant pain. A Contrast-enhanced CT shows a distended, tubular structure (*)
interposed between the uterus and right ovary, representing an inflamed appendix. B A more cephalad image demonstrates the origin of the structure
arising from the base of the cecum, which is thickened (arrow), helping to establish this as appendicitis.

commonly involves the sigmoid colon. A diverticular
abscess may involve the adnexa. The identification of
an inflamed diverticulum helps to confirm diverticulitis
as the etiology (Fig. 30).

Disorders of an ectopic kidney in the pelvis may
present as acute pelvic pain and clinically mimic primary
adnexa pathology. At times, the hydronephrotic kidney
on ultrasound may simulate a complex cystic adnexal
mass, and this pitfall should be considered. In such cases,
CT can be helpful in delineating a mass as a hydrone-
phrotic pelvic kidney and may help to identify the etiol-
ogy of obstruction, such as a calculus (Fig. 31).

Conclusion

Many acute gynecologic disorders that cause abdominal or
pelvic pain demonstrate characteristic findings on CT. As
CT continues to play an ever increasingly important role in
the evaluation of the patient who presents with abdominal
and pelvic pain, the radiologist must become familiar with
these findings. This may eliminate the need for additional
imaging and help to guide appropriate patient management.
CT is complementary to ultrasound and may enable im-
proved characterization of inflammatory disorders and more
accurate staging of disease extent.
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Fig. 30. Diverticular abscess in a 60-year-old female with left lower
quadrant pain. Contrast-enhanced CT shows thickening of the wall of
the sigmoid colon with inflammatory changes in the adjacent fat sec-
ondary to diverticulitis. Several small diverticula are seen in the sig-
moid. An adjacent complex, cystic mass containing air represents ab-
scess formation (*). Although thisiswithin the left adnexal region, other
findings suggest diverticulitis with abscess formation rather than a
primary adnexal process.

Fig. 31. Pelvic kidney with hydronephrosis in a patient with left pelvic
pain. Contrast-enhanced CT demonstrates a pelvic kidney (arrow) that
is hydronephrotic secondary to obstructing stones not visualized on this
image. Perinephric stranding of the fat is also present.
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