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Abstract
Although CT is not the first choice for abdominal imaging of pregnant patients, it can be indicated for pregnant patients with 
emergent life-threatening conditions. It is prudent in these cases for the radiologist to be familiar with the normal appearance 
of the pregnant uterus on CT and to evaluate the female pelvis for potential maternal and fetal abnormalities. We aim to 
provide examples of the normal CT appearance of the female pelvis related to different gestational ages and to demonstrate 
variant and abnormal conditions of pregnancy which may be identified by CT.
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Introduction

Imaging modalities utilizing ionizing radiation such as CT 
are typically avoided during pregnancy to protect the fetus 
from potential adverse effects of radiation. In specific situa-
tions, however, emergent CT is needed to evaluate maternal 
health, as a delay in diagnosis can be life-threatening to both 
the mother and fetus, and depending on gestational age of 
the fetus, imminent maternal demise will affect fetal viabil-
ity [1]. The current American College of Obstetricians and 
Gynecologists guidelines recommend against withholding 
CT from pregnant patients when ultrasound or MRI is not a 
reasonable alternative [2]. In addition, the practice param-
eters from the American College of Radiology and the Soci-
ety for Pediatric Radiology state that although there is no 
safe level of radiation exposure, the radiation dose to the 
conceptus from a single CT scan is well below any thresh-
old dose necessary to induce developmental abnormalities 
(50 mGy) [3]. In emergent clinical settings, the CT imaging 
of the fetus is incidental and not the intent of the exam. How-
ever, the fetus is included in the field of view and should not 
be excluded from the image review process. The purpose of 
this pictorial essay is to review the normal CT appearance of 
the pregnant uterus at different gestational ages and provide 
examples of both normal and abnormal findings.

Normal pregnancy

First trimester

The CT appearance of early pregnancy parallels known 
developmental processes. The earliest visible findings on 
CT are subtle, initially presenting as nonspecific endome-
trial heterogeneity (Fig. 1). Although CT is not diagnostic 
for early pregnancy, additional extrauterine findings may 
support the diagnosis, such as an ovarian corpus luteal cyst 
which is usually present from 5 to 8 weeks gestation [4]. 
Subsequently, a fluid filled gestational sac may be demon-
strated within the endometrial cavity, a finding first seen on 
ultrasound at roughly 5 weeks gestation (Fig. 2) [5]. Later, 
the early trophoblast can manifest as curvilinear enhance-
ment in the early placenta (Fig. 3). Subtle but increasingly 
dense soft tissue fetal pole develops within the gestational 
sac, but fetal parts are not usually visualized by CT until at 
least the end of the first trimester [4]. It is important to note 
that the absence of these findings cannot be used to assess 
gestational age or potential viability. Standard sonographic 
assessment should be performed for evaluation of the preg-
nancy and biometric gestational age determination [5].
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Second and third trimester

Fetus

As the pregnancy progresses, the fetal pole becomes pro-
gressively dense and more readily identified on CT (Figs. 4, 
5). At around 14 weeks gestation, bone mineralization can 
be identified as increased density on CT (Figs. 6, 7). The 
mineralization aids in identifying fetal limbs, spine, and 
skull (Fig. 8). The appropriate degree of mineralization 
based on gestational age has not been standardized. In our 
experience, fetal tissues can enhance at a later timing than 
maternal issues and should not be used to diagnose fetal vas-
cular insult (Fig. 9). With further fetal development, inter-
nal soft tissue structures can begin to be distinguished from 
surrounding fluid (Fig. 10) although structures may be sub-
optimally evaluated compared to ultrasound and MRI due 
to lower degree of soft tissue contrast. Ultimately, specific 
internal organs may be identified in third trimester with pro-
gressive development of visible fat primarily in the subcuta-
neous regions (Figs. 11, 12). In late gestation, we have been 
able to visualize subtler tissues including the umbilical cord 
surrounded by amniotic fluid, cord insertion site, and skull 
sutures, although standard expectations of findings based on 
fetal development and gestational age have not been devel-
oped for CT, and suspected abnormalities can be confirmed 
with ultrasound (Figs. 13, 14). If delivery is anticipated, fetal 
position (breach, prone, transverse) can be assessed.

Placenta

The placenta also enlarges and matures over time. Although 
the placenta is not reliably identified on CT in the first tri-
mester, increased enhancement of the trophoblast can some-
times be seen and becomes more readily apparent beginning 
in the second trimester (Figs. 3, 4) [6]. The placental attach-
ment can be identified as a hypodense crescent (Fig. 5), 
which may correspond with the retroplacental clear space 
described on ultrasound [7, 8]. Placental position (anterior 
or posterior) and relationship in position to the internal cer-
vical os can be assessed. As the placenta matures, it becomes 
progressively heterogeneous (Figs. 6, 13, 14). In later gesta-
tions, the cotyledons may be identified as rounded areas of 
hypoenhancement distinct from the enhancing background 
placenta, similar to their ultrasound appearance (Figs. 11, 
13). Venous lakes and placental cysts are also commonly 
seen hypodensities of the placenta (Figs. 6, 10) [7, 8]. Focal 
myometrial contractions can artificially cause a thickened 
appearance of the placenta on CT just as on ultrasound, 
although real-time monitoring on ultrasound can be used to 
differentiate (Fig. 9) [6–8].

Fig. 1   First trimester pregnancy at estimated gestational age 5 weeks 
(confirmed on ultrasound). CT images through the pelvis on a scan 
performed for maternal trauma showing nonspecific signs of early 
pregnancy such as ill-defined, heterogeneous endometrium (white 
arrow, a) and corpus luteum cyst in the left ovary (black arrow, b). 
Fetal outcome was normal. Maternal hepatic lacerations are also 
shown (c)
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Multiple gestations

Twin gestations occur in up to 3.2% of all pregnancies [9] 
and can be visualized on CT scan. As with a singleton ges-
tation early in pregnancy, the fetal pole can be identified as 
subtle soft tissue within a gestational sac, although multiple 
fetal poles are seen with multiple gestations (Figs. 15, 16). 
In later pregnancy, distinct fetal skeletons begin to mineral-
ize. Invagination of the chorion between the amniotic mem-
branes in dichorionic diamniotic twin pregnancy correlates 
with the “twin peak sign” on ultrasound [8].

Abnormal findings of pregnancy

Uterine leiomyomas

Uterine fibroids are benign smooth muscle lesions that affect 
20% to 60% of women of childbearing age. Fibroids typi-
cally stay stable in size during pregnancy although a small 
portion has been shown to enlarge during the first trimester 
[10]. Fibroids in a pregnant woman are thought to increase 
multiple risks such as pain, bleeding, spontaneous miscar-
riage, preterm labor, preterm premature rupture of mem-
branes (PPROM), placental previa, placental abruption, fetal 

Fig. 2   First trimester pregnancy at estimated gestational age 6 weeks, 
4 days. CT images through the pelvis on a scan performed for mater-
nal trauma showing an early gestational sac within the endometrium 

(white arrows, a, b). Maternal pneumothorax also shown (c). Crown 
rump length measured on ultrasound 1 week later (d), providing esti-
mated gestational age. Fetal outcome was normal
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growth restriction, post-partum bleeding, obstructed labor, 
and malpresentation, making them important to recognize if 
seen on imaging exams [10, 11]. Leiomyomas can also simu-
late placental thickening or even hematoma (Fig. 17) [7].

Ectopic pregnancy

In a patient with a positive beta hCG pregnancy test, the 
most common presentation of ectopic pregnancy is pain and 
bleeding without an intrauterine pregnancy seen at imaging. 

Fig. 3   First trimester pregnancy at estimated gestational age 9 weeks. 
CT images through the pelvis on a scan performed for maternal 
trauma showing increased enhancement of the trophoblast (white 
arrow, a), focal increased density within the gestational sac repre-
senting the fetal pole (black arrow, b), and corpus luteum cyst (white 
arrowhead, c). Fetal outcome was normal

Fig. 4   First trimester pregnancy at estimated gestational age 
13  weeks. CT scan performed for maternal trauma showing focal 
increased density within the gestational sac correlating with the fetus 
(white arrow, a) in addition to increased enhancement of the tropho-
blast along the posterior wall indicating the location of the placenta 
(black arrow, b). Fetal outcome was normal
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Fig. 5   First trimester pregnancy at estimated gestational age 
13  weeks. CT scan performed for maternal trauma showing focal 
increased density within the gestational sac correlating with the fetus 
(black arrow, a) in addition to a hypodense crescent marking the 
anterior placental attachment (white arrowheads, b) Ultrasound per-
formed 3 days later confirms anterior placental location (white arrow, 
c). Fetal outcome was normal

Fig. 6   Second trimester pregnancy at estimated gestational age 
14  weeks 3  days. CT scan performed for maternal trauma showing 
increased mineralization of the skeleton and expected diffuse het-
erogeneous enhancement of the placenta (a, b). Focal hypodensity 
within the placenta (black arrow, b) corresponds with hypoechoic 
sonolucency seen on ultrasound from the same day, most consistent 
with venous lake (white arrow, c). Fetal outcome was normal
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The location is most frequently ampullary or isthmic, but 
less frequently interstitial, cervical, Cesarean scar, ovarian, 
and abdominal ectopic pregnancies can occur [12]. On CT, 
a ruptured tubal ectopic pregnancy most commonly presents 
with a heterogeneous adnexal mass and hemoperitoneum, 
potentially with other evidence of early pregnancy as dis-
cussed above (Fig. 18) [12, 13].

Ovarian torsion

Pregnant patients are at increased risk of ovarian torsion as 
the corpus luteal cyst in early pregnancy can be a lead point 
for torsion. It is estimated that 10% to 20% of adnexal tor-
sions occur in pregnancy [14]. The most common sign of 
ovarian torsion is enlargement of the ovary and adnexa, with 
one case series finding torsed ovaries measuring between 
4 and 20 cm [15]. Additional CT findings can include an 

Fig. 7   Second trimester pregnancy at estimated gestational age 
16 weeks. CT scan performed for maternal trauma showing increas-
ing mineralization of the fetal skeleton (a–c). Multiplanar recon-

struction can be used to measure the biparietal diameter (BPD) if 
unknown. BPD was also measured on ultrasound from 2 days earlier 
(d). Fetal outcome was normal
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adnexal mass in the midline, deviation of the uterus to the 
side of the affected ovary, ascites, a thickened fallopian tube, 
and decreased central ovarian enhancement (Fig. 19) [16]. 
Small peripheral ovarian follicles of uniform size seen on 
ultrasound may not be well seen on CT examination [15]. 
Vascular flow resulting in enhancement of the ovary does not 
exclude ovarian torsion and may indicate that the ovary is 
still viable, particularly if there is central enhancement [17].

Intrauterine device

An intrauterine device can be seen as a dense T-shaped 
structure within the endometrial cavity (Fig. 20). The pres-
ence of an intrauterine device places the patient at increased 
risk for spontaneous abortion, preterm delivery, and cho-
rioamnionitis [18]. These risks are further increased if the 
decision is made to retain the device during pregnancy. 
The current committee opinion of the American College of 
Obstetricians and Gynecologists states that if the patient is 
pregnant and the strings are visible, the device should be 
removed [19]. Visualization of an intrauterine device on CT 
should prompt evaluation for secondary signs of infection 
such as infiltration of the periuterine fat or increased free 
fluid in the pelvis. The presence of an IUD should be par-
ticularly mentioned as a potential source of infection if there 
is a maternal history of fever.

Malignancy

Screening for maternal cervical cancer occurring during 
pregnancy has a positivity rate similar to that of non-preg-
nant patients with 5–8% of pap smears abnormal and an inci-
dence of cervical cancer at 1–10 out of 100,000 pregnancies 
[20]. In patients with a confirmed invasive cervical cancer, 
ultrasound and/or MRI would be preferred for further stag-
ing during pregnancy [21]. However, CT can be used to eval-
uate for lymphadenopathy, metastases, and hydronephrosis, 
particularly prior to chemotherapy. The primary tumor may 
not be well-defined by CT but usually presents as ill-defined 
enlargement of the cervix (Fig. 21) [22].

Placental abruption

Placental abruption occurs in approximately 1% of all 
pregnancies [23]. There are multiple traumatic and non-
traumatic risk factors with approximately 40% of women 
with severe trauma diagnosed with placental abruption and 
1–5% of women with minor trauma diagnosed with pla-
cental abruption [24]. Clinical presentation includes pain, 

Fig. 8   Second trimester pregnancy at estimated gestational age 
18  weeks. CT scan performed for maternal trauma showing miner-
alization of the humerus, radius, ulna (white arrowheads, a), and tho-
racic spine well demonstrated (white arrow, b). Thoracic spine dem-
onstrated on ultrasound 8 days later (black arrow, c). Fetal outcome 
was normal
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bleeding, contractions, and fetal distress. The most likely 
scenario when CT will be the modality to evaluate placental 
abruption is in the case of acute abdominal trauma, such as 
a motor vehicle accident. CT findings of placental abrup-
tion include diminished placental enhancement, periplacen-
tal hematoma, placental thickening, and separation of the 
placenta. On the CT trauma imaging evaluation, hematomas 

can be preplacental, retroplacental, intraplacental, or mar-
ginal (Fig. 22). Careful evaluation should be undertaken to 
identify periplacental hematomas which can be isodense 
to surrounding placenta and myometrium [6, 7]. As com-
pared to the rounded hypodense areas of slightly decreased 
enhancement corresponding with the normal cotyledons, 
areas of abruption tend to be full thickness and form acute 

Fig. 9   Second trimester pregnancy at estimated gestational age 
21 weeks. CT scan performed for maternal trauma showing thickened 
placenta (greater than 4 cm) which was likely due to focal myometrial 
contraction (a–c), as normal placental thickness was found on ultra-

sound the same day (not shown). Lack of fetal enhancement (b) likely 
due to bolus timing for maternal injuries as ultrasound performed 
the same day demonstrated normal flow in the umbilical arteries (d). 
Fetal outcome was normal



3416	 Abdominal Radiology (2019) 44:3408–3431

1 3

angles with the myometrium [25]. A grading scale has been 
proposed for placental abruption evaluation by CT that 
differentiates expected hypodensities in the placenta from 
more concerning areas by shape and location and takes into 
account the percentage of remaining enhancing placenta, 
with progressively increasing concern as the percentage of 
remaining placental enhancement decreases (Figs. 23, 24, 
25) [24, 26].

Traumatic injury

CT is the main diagnostic modality to evaluate maternal 
injury in pregnant patients with major trauma. Trauma is 
the leading cause of non-obstetrical maternal mortality in 
pregnancy with the overall incidence of approximately 1 in 
12 pregnancies and causes including motor vehicle colli-
sion, fall/slip, burn, domestic violence, suicide, homicide, 
penetrating trauma, and toxic exposure [27]. Fetal loss can 
occur in 40% to 50% of life-threatening traumas and 1% to 
5% of minor traumas [25].

Placental abruption, discussed above, is the most com-
mon cause of fetal demise in trauma when the mother sur-
vives [25]. Less common causes include uterine rupture, 
premature rupture of the membranes, and spontaneous abor-
tion. Uterine rupture presents with a full thickness defect in 
the uterus wall and extrusion of the fetus into the abdomen. 
Premature rupture of membranes can be suggested by a low 
amount of amniotic fluid. Spontaneous abortion presents 
with low lying products of conception, products of concep-
tion in the cervix or vagina, or blood in the cervix or vagina 
[25]. Ongoing clinical care of the mother may demonstrate 
known fetal demise in various stages of evacuation (Figs. 26, 
27). Close investigation of fetal bony structures can iden-
tify fracture injuries in some cases (Fig. 28). Care should 
be taken to not mistake growth plates and skull sutures for 
fractures. Orthogonal and 3D reconstructions can aid in 
evaluation.

Conclusion

Abdominal CT is infrequently performed on pregnant 
patients due to the risks of ionizing radiation to the fetus. 
When CT is utilized in the setting of pregnancy, it is usu-
ally for maternal evaluation and many times for acute, life-
threatening indications. While not validated for primary 
fetal evaluation, CT correlates for some known obstetrical 
ultrasound findings can be identified despite suboptimal soft 

Fig. 10   Third trimester pregnancy at estimated gestational age 
28  weeks. CT scan performed for maternal trauma demonstrat-
ing mineralization of the fetal skeleton and faint visualization of the 
internal structures (a). Hypodense focus within the placenta (white 
arrow, b) corresponds with sonolucency on ultrasound performed the 
same day without internal echoes, most consistent with placental cyst 
(black arrow, c). Fetal outcome was normal
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Fig. 11   Third trimester pregnancy at estimated gestational age 
31 weeks. CT scan performed for maternal trauma showing rounded 
cotyledon formation within the placenta (a) and visualization of the 
internal structures including stomach, bladder, liver, and umbilical 
cord insertion (b, c). Increased density in fetal small intestine (curved 

arrow, c) of uncertain significance (possibly swallowed blood). Male 
gender is noted (white arrow, d). Ultrasound 1  day earlier demon-
strates kidneys which were not well demonstrated on CT (arrow-
heads, e). Fetal outcome was normal
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Fig. 12   Third trimester pregnancy at estimated gestational age 
33  weeks. CT performed for maternal trauma demonstrating fetal 
subcutaneous fat separate from surrounding amniotic fluid (a–c). 
There is improved CT visualization of fetal kidneys (arrowheads, a), 

with kidneys also shown on comparison ultrasound from the same 
day (white arrows, d). Separation of fluid filled lung and the more 
dense liver allows visualization of the right hemidiaphragm (curved 
arrows, b, c). Fetal outcome was normal
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Fig. 13   Third trimester pregnancy at estimated gestational age 
39  weeks. CT scan performed for maternal trauma showing hyper-
dense structure in the amniotic fluid (arrowheads, a) corresponding 
with umbilical cord (not hemorrhage). Rounded structures within 
the placenta correspond with cotyledons (a, c). Well-formed skeletal 
structures, including bony orbit (white arrow, c), improved delinea-
tion of the subcutaneous fat, kidney, liver, cord insertion, and other 
internal structures can be seen (a–c). Fetal outcome was normal

Fig. 14   Third trimester pregnancy at estimated gestational age 
> 40  weeks. CT scan performed for maternal trauma demonstrating 
further fetal maturation with skull sutures visualized (arrowheads, a, 
b). Placental location, fetal position, biparietal diameter, and maternal 
pelvic diameter can be evaluated to assist in delivery planning (a–c). 
Fetal outcome was normal
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Fig. 15   Multiple gestations. First trimester pregnancy at estimated 
gestational age 12  weeks. CT scan performed for maternal trauma 
with ultrasound correlation showing two gestational sacs and faintly 
hyperdense structures representing two separate fetuses (a–c). Trian-

gular appearance of the chorion as it invaginates the amniotic mem-
branes (white arrow, b) with similar ultrasound appearance (black 
arrow, d) indicating dichorionic diamniotic twin pregnancy. Fetal out-
come was normal

Fig. 16   Multiple gestations. Second trimester pregnancy at estimated 
gestational age 24  weeks. CT scan performed for maternal trauma 
showing increased mineralization of the fetal skeletons and triangu-

lar appearance of the chorion (white arrows, a, b) as it invaginates 
the amniotic membranes indicating dichorionic diamniotic twin preg-
nancy. Fetal outcome was normal
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Fig. 17   Uterine fibroid. Second trimester pregnancy at estimated ges-
tational age 22 weeks. CT scan revealing several adjacent subserosal 
fibroids (white arrows)

Fig. 18   Ectopic pregnancy. Patient presented with abdominal pain 
and hemodynamic instability. Emergent CT was performed with sub-
sequent pregnancy test positive. Heterogeneous left adnexal mass 

with surrounding hemoperitoneum (white arrowheads, a–d) was 
identified with possible gestational sac within the left adnexa (white 
arrows, a–c). Endometrium was inhomogeneous (black arrow, d)
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Fig. 19   Ovarian torsion. First trimester pregnancy at estimated ges-
tational age 9 weeks. Patient presented with severe abdominal pain, 
and CT scan was performed. Amniotic sac is present within the endo-
metrium (black arrow, a). Large low density lesion within enlarged 

right adnexa with surrounding inflammatory changes (white arrows, 
b, c). Low density adnexal lesion shown to represent simple appear-
ing cyst on ultrasound (d). Patient was taken to the operating room 
where paratubal cyst was identified, and torsion was confirmed
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Fig. 20   Intrauterine device. Second trimester pregnancy at estimated 
gestational age 14–15  weeks. CT scan was performed for maternal 
fever of unknown origin. Dense T-shaped intrauterine device was pre-
sent adjacent to the fetus (white arrows, a–c). Fetal demise occurred 
2 days later



3424	 Abdominal Radiology (2019) 44:3408–3431

1 3

Fig. 21   Cervical cancer. First trimester pregnancy at estimated ges-
tational age 13  weeks. CT images showing gestational sac (a) and 
bulky cervical mass (curved arrows, b). MRI images show cervical 

mass extending to the parametria (white arrows, c, d). Ultrasound 
demonstrates viable fetus (e)
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Fig. 22   Placental abruption following trauma. Second trimester preg-
nancy at estimated gestational age 17 weeks. CT scan and ultrasound 
showing marginal placental abruption after motor vehicle collision. 
Subchorionic hematoma extends from below the margin of the pla-

centa (white arrows, a–d). Otherwise, normal placental enhancement 
(arrowheads, c). Patient was managed conservatively and had a nor-
mal term delivery
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Fig. 23   Placental abruption following trauma. Third trimester preg-
nancy at estimated gestational age 31  weeks. CT scan performed 
after motor vehicle collision showing full thickness area of placental 
hypoenhancement consistent with abruption, estimated at less than 
25% of the total placental volume (white arrow, a, b). Clinical indi-
cators were reassuring and patient was managed conservatively and 
discharged 3 days later without complications
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Fig. 24   Placental abruption following trauma. Second trimester preg-
nancy at estimated gestational age 25 weeks. CT scan performed after 
motor vehicle collision demonstrating significantly diminished pla-
cental enhancement estimated at greater than 50% (a–c) with only 

small areas of persistent enhancement (white arrows, a, b). In utero 
fetal demise occurred with subsequent delivery the next day. Fetal-
gram demonstrates no visible fetal abnormalities (d)
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Fig. 25   Placental abruption following trauma. Third trimester preg-
nancy at estimated gestational age 32  weeks. CT scan performed 
after motor vehicle collision showing hypoenhancement of the entire 
placenta consistent with abruption (white arrows, a, b). Hyperdense 
material is demonstrated throughout the amniotic sac consistent with 
hemorrhage (arrowheads, c). Lack of cardiac motion was discovered 
with bedside ultrasound (not shown) consistent with fetal demise. 
Delivery occurred immediately thereafter with confirmation of pla-
cental abruption

Fig. 26   Intrauterine fetal demise with spontaneous abortion follow-
ing trauma. Second trimester pregnancy at estimated gestational age 
14  weeks. CT scan performed for maternal trauma demonstrating 
hypoenhancement of the placenta (arrowheads, a), open cervix (white 
arrow, b), and products of conception in the vaginal canal (curved 
arrow, b, c)
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Fig. 27   Intrauterine fetal demise with spontaneous abortion follow-
ing trauma. Third trimester pregnancy at estimated gestational age 
31 weeks. CT scan performed for maternal trauma (without IV con-
trast due to IV malfunction) showing no definite fetal abnormalities 
identified (a). Repeat CT performed with IV contrast 8 h later demon-
strates passage of fetal parts into the vaginal canal (b, c)
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Fig. 28   Fetal trauma. Third trimester pregnancy at estimated gesta-
tional age 35–36 weeks. CT scan performed for maternal trauma with 
MIP image and 3D reconstruction demonstrating asymmetric oblique 
linear lucencies in the skull which are narrower than skull sutures 
consistent with fetal skull fractures (white arrows, a, b). Adjacent 

scalp swelling and bilateral epidural hematomas (arrowheads, c–e) 
are shown. Patient underwent emergent Cesarean section with con-
firmed neonatal head injury, Apgar scores 9/9, and eventual normal 
hospital discharge
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tissue contrast compared to ultrasound and MRI. Evaluation 
of the pregnancy on the CT scan obtained for other indica-
tions can yield important information which may expedite 
and better triage maternal and fetal care.
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