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Abstract
Today, in parallel with the use of imaging modalities increases in all fields, the 
use of imaging methods in pregnant women is increasing. Imaging has become an 
integral component of routine pregnancy follow-up. Imaging provides parents 
with an early opportunity to learn about the current situation, including prenatal 
detection of anomalies or diseases, etiology, prognosis, and the availability of 
prenatal or postnatal treatments. Various imaging modalities, especially ultr-
asonography, are frequently used for imaging both maternal and fetal imaging. 
The goal of this review was to address imaging modalities in terms of usefulness 
and safety, as well as to provide demonstrative examples for disorders. And this 
review provides current information on selecting a safe imaging modality to 
evaluate the pregnant and the fetus, the safety of contrast medium use, and 
summarizes major pathological situations with demonstrative son-ographic 
images to assist radiologists and obstetricians in everyday practice.

Key Words: Prenatal Diagnosis; Fetal Imaging; Ultrasound; Pregnancy; Fetal Diseases; 
Reliability
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Core Tip: Today, in parallel with the use of imaging modalities increases in all fields, the 
use of imaging methods in pregnant women is increasing. Imaging has become an 
integral component of routine pregnancy follow-up. Various imaging modalities, 
especially ultrasonography, are frequently used for imaging both maternal and fetal 
imaging. The current study provides current information on selecting a safe imaging 
modality to evaluate the pregnant and the fetus, the safety of contrast medium use, and 
summarizes major pathological situations with demonstrative sonographic images to 
assist radiologists and obstetricians in everyday practice.
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INTRODUCTION
In recent years, the use of imaging modalities for both the fetus and the mother has been increasing[1]. 
Increased availability of imaging modalities, routine ultrasonography scans, the desire of clinicians to 
make the accurate diagnosis and the fear of malpractice, placental disorders, trauma, pulmonary 
embolism, and acute abdomen are the primary causes of the increasing use of imaging modalities in 
pregnancy. Imaging pregnant women is important to physicians and radiologists because it can affect 
the mother's and fetus's health. An increase in imaging raises concerns about rising healthcare costs and 
exposure to radiation[2-5]. Before imaging the pregnant woman, the medical necessity of imaging 
should be reviewed. Consideration should be given to whether the clinical status of the pregnant patient 
will change with imaging, whether imaging may be delayed until after pregnancy, whether the 
diagnosis can be achieved without the use of ionizing radiation, and whether intravenous contrast 
material is necessary. According to the recommendations of the American College of Gynecology and 
Obstetrics, pregnant women should be reviewed on a case-by-case basis, and all clinicians involved 
should conduct a risk-benefit analysis. In all cases, it is suggested that informed consent be obtained. 
Informed consent gives accurate information about the risks and advantages of the imaging process for 
mother and the fetus health, which reduces maternal worry about the procedure and may be useful in 
the event of future medicolegal issues[3,6-8].

The goal of this review was to address imaging modalities in terms of usefulness and safety, as well 
as to provide demonstrative examples for disorders.

IMAGING METHODS - EFFICIENCY AND RELIABILITY
X-ray
X-ray exams that do not directly expose the fetus or abdomen-pelvis result in nearly zero radiation 
exposure. Even if the developing embryo or fetus is within the scope of the investigation, no diagnostic 
roentgen examination contains a dose of radiation high enough to cause harm. For the vast majority of 
routine roentgenographs, estimated conceptus doses are substantially lower than the cut-off limit of 100 
mGy[3,9].

Ultrasound - doppler ultrasound
Ultrasound is a non-ionizing imaging modality that uses high-frequency sound waves and has no 
harmful effects on humans. It provides real-time and cost-effective imaging with a high resolution. For 
this reason, ultrasound is usually the first imaging method for pregnant patients. Ultrasonography is 
widely used for fetal scanning and biometry, and for diagnosis and follow-up in many cases during 
pregnancy. Color Doppler ultrasound examination is frequently used in daily practice in the evaluation 
of fetal and placental circulation due to its non-invasiveness and easy applicability like ultrasound. It is 
used to evaluate fetal blood circulation, vascular anatomy, fetal heart defects, corpus callosum, 
umbilical cord anomalies and placental disorders. There is consensus that using ultrasonography during 
pregnancy is safe. But, color Doppler and spectral Doppler examinations pose a theoretical danger of 
fetal warming due to their high acoustic frequency. For this reason, it is recommended to keep acoustic 
output levels low with the principle of "as low as reasonably achievable" (ALARA principle). For this 
reason, in the first trimester of pregnancy, it is recommended that the duration of the examination and 
the number of Doppler examinations be kept to a minimum[3,6,9-11].

Magnetic resonance imaging 
Due to the absence of ionizing radiation, MRI is preferred for the imaging of pregnant patients in the 
event that an ultrasound examination shows suspicious results. It has been stated that exposure to a 
static magnetic field during the first trimester of pregnancy may result in an abortion due to a possible 
effect on cellular proliferation and migration. Although this issue has only been theorized, its 
detrimental consequences on humans have yet to be shown. In magnetic resonance imaging, exposure 
to pulsed radiofrequency fields and tissue heating is related to tissue closeness to the scanner. As a 
result, it is highest in the anterior abdominal region of pregnant women and is deemed insignificant for 
the fetus[3,6,12].

https://www.wjgnet.com/2307-8960/full/v10/i35/12854.htm
https://dx.doi.org/10.12998/wjcc.v10.i35.12854
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Computed tomography
If imaging methods without radiation are unsuitable, such as in cases of severe trauma, studies with 
radiation can be used for quick examination of pregnant, but only after a rigorous risk analysis and 
optimizing of the dosage to the patient. Teratogenesis is a serious worry about the effects of radiation on 
the fetus. The risk of fetal malformation is highly correlated with weeks of gestation and radiation 
exposure. Cellular injury typically results in abortion during the first two weeks of pregnancy; if the 
pregnancy survives, the risk of damage from foetal radiation is extremely low ("all or none effect"). 
According to a number of consensus declarations, the probability of congenital abnormalities following 
fetal exposure to levels less than 100 mGy is small in comparison to other pregnancy concerns. The 
majority of diagnostic imaging studies produce dosages that are lower than the anticipated threshold 
level, making them safe for the fetus. The American College of Obstetricians and Gynecologists 
determined that exposure to diagnostic fetal radiation during pregnancy poses a very minimal risk of 
carcinogenesis, recommending that abortion is not advised[3,13-16].

USE AND SAFETY OF CONTRAST AGENTS 
Intravenous use of a paramagnetic contrast material is generally discouraged unless possible advantage 
to the mother outweighs the possible dangers of prolonged exposure of the growing fetus to 
gadolinium. High and repeated doses of paramagnetic contrast material have been reported to be 
teratogenic in animal studies. The FDA has categorized gadolinium-based contrast agents as Class C 
drugs. The amount of paramagnetic contrast material transferred from breast milk to the fetus in 
lactating women is extremely low. There is no need to discontinue breastfeeding for more than 24 h[3,
17-19]. The ACR contrast agent guidelines state that the use of iodinated contrast agents in pregnant 
women should be restricted since "the consequences on the human embryo or fetus are not fully 
recognized". Both iodinated contrast agents and GBCAs are able to penetrate the blood-placental barrier 
and reach the fetal blood. They are subsequently released through the amniotic fluid, ingested by the 
foetus, and reabsorbed into the fetal blood. Because of these pharmacokinetic characteristics, the 
growing fetus is exposed to contrast agent chemicals for a longer period of time. Oral iodinated contrast 
materials are not absorbed by the mother and hence pose no risk. Iodinated contrast materials are 
categorized as FDA Category B drugs when used intravenously or orally. The thyroid function of 
newborns should be evaluated immediately after birth[3,6,9,18,19].

ANTENATAL IMAGING WITH CASES
Anembryonic pregnancy 
Anembryonic pregnancy, also known as the blighted ovum, is characterized by the failure of the 
embryo to develop despite the growth of the gestational sac. Diagnosis is made by seeing an empty 
gestational sac without an embryo on an ultrasonographic examination. In order to diagnose an 
anembryonic pregnancy, the mean sac diameter (MSD) in transvaginal ultrasonography must be at least 
25 mm. In addition, if there is a yolk sac in the first examination, no embryo is found in the sonographic 
examination performed after 11 days or more, or if only the gestational sac is shown in the first 
examination, the diagnosis is made by the absence of embryo or yolk sac in the control sonography 
performed after 14 days. Early intrauterine pregnancy, ectopic pregnancy, pseudogestational sac, and 
gestational trophoblastic disease should be considered in differential diagnoses[20,21] (Figure 1).

Lower uterine segment gestation
Typically, the location of the gestational sac is in the middle of the uterine body segment. If the 
gestational sac is seen close to the cervix and located lower than normal, several pathologies should be 
considered. Impending or ongoing miscarriage, cervical pregnancy, cesarean scar ectopic pregnancy, 
cervico isthmic implantation, fundal fibroid or other mass compressing the sac downward should be 
considered in the differential diagnosis[22] (Figure 2).

Abortus – miscarriage
Miscarriage is defined as the spontaneous termination of a pregnancy before 20 wk of gestation. A 
complete miscarriage is defined as the absence of retained fetal tissue or a gestational sac in the uterine 
cavity. A missed miscarriage is the absence of fetal heartbeat even though the CRL is greater than 7 mm. 
An empty sac miscarriage is the absence of the yolk sac or embryonic pol, although the MSD is greater 
than 25 mm[23]. Before diagnosing a total miscarriage, ectopic pregnancy, pregnancy too early to be 
detected and pregnancy of unknown location should be considered in the differential diagnosis 
(Figure 3).
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Figure 1 Anembryonic pregnancy. 30-year-old, first pregnancy, complaining of vaginal bleeding. Ultrasonography revealed a gestational sac, slightly irregular 
border with a mean sac diameter of 28 mm (thick arrow). There was no yolk sac or embryo in the sac. There was also minimal perigestational hemorrhage in the 
superolateral of the sac (thin arrows).

Figure 2 Lower Uterine Segment Gestation. 25-year-old, first pregnancy. On ultrasonography, a 6-week well-circumscribed gestational sac is seen low 
located close to the cervix (Thick arrows: Cervix; thin arrow: Gestational sac).

Subamniotic - retroplacental hemorrhage
During pregnancy, bleeding may occur due to the separation of the placenta, chorion and amniotic 
membranes. If the bleeding area is posterior to the placenta, it is called retroplacental hemorrhage; if it is 
merely on the border of the placenta, it is called marginal subchorionic hemorrhage; and if it lies 
anterior to the placenta, it is called subamniotic hemorrhage. Subamniotic hemorrhage is usually limited 
to the umbilical cord. Although it is usually seen as oval-shaped hypoechoic areas on ultrasound, it can 
also be seen isoechoic or hyperechoic in cases of acute hemorrhage[24] (Figure 4).

Intraamniotic hemorrhage
In the presence of a hematoma affecting the intrauterine membranes, blood may enter the amniotic 
space if the amniotic membrane ruptures. It usually limits itself after a while and causes no serious 
harm to the fetus. Primary intraamniotic hemorrhage most often develops secondary to trauma. It also 
often develops after amniocentesis. Intraamniotic fibrin materials and septa formations might be seen in 
the chronic process after active bleeding has ceased. In the amniotic fluid, echogenic particles resulting 
from bleeding are seen during ultrasonography. Ingestion of the free bleeding by the fetus may result in 
the appearance of a false mass in the stomach and increase in small intestine echogenicity[24] (Figure 5).

Molar pregnancy - gestational trophoblastic disease
Gestational trophoblastic disease is caused by the aberrant proliferation of trophoblastic tissue. The 
patient presents with findings such as abnormally elevated levels of beta - human chorionic gonado-
tropin (HCG), hyperemesis and hypertension. On ultrasonography, a complete hydatid mole appears as 
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Figure 3 Complete miscarriage. A: 26-year-old, first pregnancy, 6 wk pregnant by date of the last menstrual period and complaining of vaginal bleeding. No 
gestational sac or fetal structure was seen in the endometrial cavity on axial section ultrasonography; There was enlargement in the cervical canal and hypoechoic 
collection at this level; B: Coronal section; C: Sagittal section, thin arrows. On ultrasonography performed 3 days ago, a gestational sac was seen in the uterine cavity 
(not shown in the figure).

Figure 4 Subamniotic and retroplacental hemorrhage. A and B: Retroplacental hemorrhage. 18 wk pregnant, complaining of vaginal bleeding. On 
ultrasonography, there was a hypoechoic collection area (arrows) extending in a long segment posterior to the placenta (asterisk); C: Subamniotic hemorrhage, 12 wk 
pregnant, complaining of pain. On ultrasonography, there was a heterogeneous collection area (arrows) located anterior of the placenta, reaching 10 cm at its widest 
part (asterisk: Placenta); D: Subamniotic hemorrhage, 18 wk pregnant. On ultrasonography, there was a hypoechoic, minimally heterogeneous collection area 
(arrows) anterior to the placenta (asterisk: Placenta).

a complex multicystic heterogeneous echogenic mass that largely fills the intrauterine cavity, causes 
uterine enlargement, and contains multiple millimetric cystic areas. This view is defined as the "bunch 
of grapes" sign. These cystic regions are the result of hydropic chorionic villi. In addition to small cystic 
cavities, larger irregular fluid collections may also be seen. There is no fetus or fetal component in 
complete hydatiform mole. In subsequent weeks of pregnancy, the mass appearance and cystic areas 
become larger. In addition, theca lutein cysts can be seen in both ovaries due to beta HCG stimulation. 
In partial hydatiform mole, gestational sac and yolk sac can be seen. The placenta is abnormally large 
and contains numerous microcystic areas. Doppler ultrasonography shows low-resistance, high-velocity 
blood flow in both molar pregnancies[25,26] (Figure 6).
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Figure 5 Intraamniotic hemorrhage. A-C: 21 wk pregnant, on ultrasonography, there were diffuse moving echogenicities (arrows) filling the entire amniotic 
cavity.

Figure 6 Partial hydatiform mole. 27-year-old, third pregnancy, 7 wk pregnant by date of the last menstrual period, complaining of pain, beta HCG value greater 
than 200000. A and C: On ultrasonography, there was a heterogeneous, echogenic mass appearance-enlarged multicystic placenta (thin arrows) that filled the 
endometrial cavity to a large extent, containing multiple millimetric cystic areas; B: The gestational sac was irregular and contained millimetric yolk sac (thick arrow).

Chorioamniotic separation
Before the 14th week of pregnancy, it is considered normal for the chorion and amnion to appear 
separate. Generally, chorioamniotic fusion occurs between the 14th and 16th weeks of pregnancy. It is 
uncommon and abnormal for it to appear separately after the 16th week of pregnancy. Chorioamniotic 
separation may occur spontaneously or iatrogenically as a result of interventions like amniocentesis, 
fetal surgery, or fetal blood sampling. Chorioamniotic separation has been linked to fetal aneuploidy, 
especially trisomy 21, premature membrane rupture, preterm birth, and fetal growth restriction[27,28] 
(Figure 7).

Cystic hygroma
Nuchal translucency (NT), defined as the normal fluid-filled subcutaneous space behind the fetal neck, 
is measured between 11 wk 3 days and 13 wk 6 days of pregnancy. Cystic hygroma can usually be 
detected during NT measurement in the first trimester ultrasonography. Septations are seen in the 
thickened NT in cystic hygroma. It can be seen as evidence of fetal anasarca or hydrops fetalis. The 
presence of septation is indicative of a poor prognosis. Compared to thickened NT, cystic hygroma has a 
higher risk of aneuploidy, cardiac anomaly and fetal demise (Figure 8).

Thickened nuchal fold
The nuchal fold measurement is made between the outer edge of the occipital bone and the outer edge 
of the skin in the transcerebellar plane. The nuchal fold is measured in the 2nd trimester and greater than 
6 mm is defined as the thickened nuchal fold. It is one of the most specific markers identified for trisomy 
21. However, it can be detected in normal fetuses when detected in isolated. In addition, the presence of 
a thickened nuchal fold requires a thorough screening for congenital cardiac disease[29,30] (Figure 9).

Single umbilical artery
Normally, the umbilical chord contains two umbilical arteries and one umbilical vein. If there is only 
one artery and one vein, it is referred to as a single umbilical artery. It is more common in twin 
pregnancies. The size of a single artery is typically larger than average and approaches that of the 
adjacent umbilical vein. It is best visualized in the axial plane of the umbilical cord. In addition, Doppler 
ultrasonography reveals a solitary artery at the level of the bladder in the fetal pelvis. When detected 
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Figure 7 Chorioamniotic separation. A-C: In 3 different pregnant women between 14th and 15th weeks, separation is seen in the chorion and amniotic 
membranes (arrows). In the follow-ups, fusion occurred and no persistence was observed in the chorioamniotic separation (not shown in the figure).

Figure 8 Cystic hygroma. 24-year-old, first pregnancy, 12 wk of gestation. A: On ultrasonography, there was an increase in nuchal translucency (thin arrows); B: 
cystic areas of cystic hygroma (thick arrows) in the fetal cervical region.

Figure 9 Thickened nuchal fold. 25-year-old, first pregnancy, 19 wk of gestation. On ultrasonography, there was an increase in the thickness of the nuchal fold 
measuring 7.2 mm.

isolated single umbilical artery, it is generally no clinical significance, but there is an increased incidence 
of intrauterine growth restriction. When present with other fetal anomalies, it may be associated with 
chromosomal abnormalities such as trisomy 21, trisomy 18 and trisomy 13[31,32] (Figure 10).

Acrania – exencephaly – anencephaly sequence 
The fetal skull bones should have formed by 11 wk. Absence of fetal cranial bone structures in the first 
trimester ultrasonography scan performed between 11 wk and 13.6 wk is called acranii. Eccentric 
placement of fetal brain tissue due to the absence of cranial bone structures is called exancephaly. 
Unprotected fetal brain tissue degenerates over time due to friction, mechanical, and chemical traumas 
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Figure 10  Single umbilical artery. 29-years-old, first pregnancy, 21 wk of gestation. A: On ultrasonography, there was one artery (thin arrow) and one vein in 
the umbilical cord; B: Doppler ultrasonography reveals a solitary artery at the level of the bladder in the fetal pelvis (thick arrow).

due to fetal movements in the amniotic fluid. Absence of fetal brain tissue is called anencephaly. These 
three interrelated pathological processes are called the acrania-exencephaly-anencephaly sequence[33,
34] (Figures 11 and 12).

Alobar holoprosencephaly
Alobar holoprosencephaly is a subtype of holoprosencephaly and is the most severe of the classic three 
subtypes. Other types of holoprosencephaly are semilobar and lobar holoprosencephaly. It is charac-
terized by the failure of diencephalon and telencephalon transverse cleavage between 4-6 wk of 
gestation and the inability to separate the two hemispheres. Monoventricle, fused thalami, absent 
corpus callosum, absent interhemispheric fissure, absent cavum septi pellucidi, absence of 3rd ventricle, 
a single monoventricle that may communicate with a large dorsal cyst and severe facial malformations 
are seen in alober holoprosencephaly. Lateral and third ventricles are absent and single midline 
monoventricle appearance is seen. In addition, craniofacial anomalies such as proboscis, mono-
orbit/cyclopia, midline facial anomalies including clefts, mononostril, hypotelorism, cebocephaly may 
also be seen. Holoprosencephaly may be associated with chromosomal anomalies, especially trisomy 13 
and trisomy 18. Additionally, congenital renal and congenital cardiac anomalies may be detected[35,36] 
(Figure 13).

Hydrocephalus - ventriculomegaly
The enlargement of the cerebral ventricles is called ventriculomegaly. It is a significant finding because 
it is related to other anomalies of the central nervous system. The width of the lateral ventricle should be 
less than 10 mm. The width of the lateral ventricle between 10-12 mm is classified as mild ventriculo-
megaly, between 12-15 mm as moderate ventriculomegaly, and greater than 15 mm as severe ventricu-
lomegaly-hydrocephalus. Even if there is no accompanying structural anomaly, the detection of mild 
ventriculomegaly is considered as a soft antenatal marker for underlying chromosomal abnormalities. 
Therefore, careful evaluation is required for other sonographic anomalies. The dangling choroid sign, a 
characteristic finding of ventriculomegaly, is the appearance of drooping choroid plexuses caused by 
the loss of their parallel extension to the ventricles as a result of the enlargement of the ventricles[37-39] 
(Figure 14).

Choroid plexus cyst
Choroid plexus cysts are sonolucent cysts in the lateral ventricle, that are usually detected in the second 
trimester. It is considered as one of the soft ultrasound markers affecting the risk of aneuploidy. Choroid 
plexus cysts are hypoechoic, but the cyst wall can be seen as echogenic due to the surrounding choroid 
plexus tissue. Choroid plexus cysts usually disappear at 26-28 wk of pregnancy and in most cases are of 
no significance. However, if it is detected, the fetus should be carefully evaluated due to a slight 
increase in the risk of karyotype anomalies, particularly trisomy 18. If a choroid plexus cyst is greater 
than 1 centimeter, bilateral, multiple and there are other accompanying anomalies, it is cause for 
concern. If it is seen together with other anomalies, amniocentesis is recommended[29,40] (Figure 15).

Spinal dysraphism, myelomeningocele, banana sign, lemon sign
Congenital malformations of the spine and spinal cord are commonly referred to as spinal dysraphism. 
Neural tube defects are the most common congenital anomaly after congenital heart diseases. It is most 
commonly seen in the lumbosacral region. They are divided into two categories as open and closed 
spinal dysraphism, depending on whether there is skin tissue or not. The usage of folic acid before and 
throughout pregnancy reduces its incidence. In addition, neurological damage can be reduced by 
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Figure 11  Acrania – exencephaly – anencephaly sequence. 21-year-old, pregnancy without follow-up, first examination. A-C: On ultrasonography, there 
was absence of fetal cranial bone structures (acrani) and exophytic extension of fetal cerebral tissue (exencephaly) (arrows).

Figure 12  Acrania – exencephaly – anencephaly sequence. A and B: On ultrasonography, first case had absence of cranial bone structures (acrani) and 
cerebral tissue with exophytic extension (exencephaly) (arrows); C and D: There is another case had acrani and exencephaly (arrows) on ultrasonography.

intrauterine surgeries. With spinal malformation, the neural tissue protrudes through the spina bifida 
opening with the surrounding enlarged subarachnoid space. Myelomeningocele refers to the presence 
of a sac containing neural tissue and subarachnoid fluid. Meningocele refers to the presence of only 
subarachnoid space in the sac, and myelocele refers to the presence of only neural tissue in the sac. 
Chiari 2 malformation is characterized by a small posterior fossa and inferior heniation of the brain stem 
and cerebellar tonsils from the foramen magnum, ventricular dilatation and callosal dysgenesis in 
accompanying all cases of open spinal dysraphism[41]. The banana sign appears when the inferiorly 
herniated cerebellum is tightly wrapped around the brain stem and the cisterna magna disappears. In 
addition, the lemon sign describing the appearance of an indentation in the bone can be seen in the 
frontoparietal suture. In the presence of isolated lemon sign, craniosynostosis should also be included in 
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Figure 13  Alobar holoprosencephaly. 30-year-old, 21 wk of gestation. A: On ultrasonography, supratentorial cerebral structures are absent (thin arrows); B: 
There was bilateral hypotelorism-anophthalmia and a single orbital structure with exophytic extension from the midline (cyclopi) (thick arrow); C and D: The same 
patient also had a major cardiac anomaly (circle).

Figure 14  Isolated bilateral mild ventriculomegaly. 22-year-old, first pregnancy, 19 wk of gestation. On ultrasonography, the measurements of both 
ventricles were 12 mm and larger than normal.

the differential diagnosis[41,42] (Figures 16 and 17).

Occipital encephalocele
Encephalocele is a neural tube defect characterized by the herniation of brain tissue and meninges 
through a cranial defect. The occipital encephalocele is the most common type of encephalocele. Fronto-
ethmoidal, basal, temporal and parietal encephaloceles can also be seen. Occipital encephalocele may be 
associated with Chiari malformations, Dandy Walker malformations and Meckel Gruber syndrome[43,
44] (Figure 18).
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Figure 15  Isolated choroid plexus cysts. 25-year-old, second pregnancy, 20 wk of gestation. A and B: On ultrasonography, there were anechoic choroid 
plexus cysts bilaterally reaching 1 cm diameter (diameters).

Figure 16  Myelomeningocele. A: Ultrasonography showed an anechoic sac (diameters) extending outward from the posterior defect at the cervical level, 
reaching 3 cm in diameter; B: There is seen neural roots (arrows) within the sac.

Bladder outlet obstruction, fetal megacystis
Fetal bladder outlet obstruction or lower urinary tract obstruction is most commonly caused by 
posterior urethral valve or second most frequently by urethral atresia. Kidney development is impaired 
and may lead to pulmonary hypoplasia. It is associated with a high rate of perinatal morbidity and 
mortality. It occurs due to an obstruction in the lower urinary tract (bladder outlet), leading to 
megacystis, a thickened bladder wall, and bilateral hydronephrosis. It may be accompanied by renal 
cystic dysplasia. Oligohydramnios and secondary clubfoot and pulmonary hypoplasia may be present. 
If bladder or kidney rupture occurs, there may be urinary acid and perinephric urinomas. For the 
diagnosis of megacystis in the first trimester, the maximum sagittal length of the bladder is considered 
to be 7 mm. In the 2nd and 3rd trimesters, there is no clearly defined value. There are studies describing 
the removal of 5 mm from the gestational week as the limit in the second and third trimesters. The 
keyhole appearance is observed in the posterior urethral valve and indicates an enlarged posterior 
urethra. Lower urinary tract obstruction is usually seen in isolated. Differential diagnosis includes 
Prune-Belly syndrome, aneuploidy, megacystis-megaureter syndrome and megacystis-microcolon 
syndrome[45-47] (Figure 19).

Urinary tract dilation
There are numerous terms for urinary tract dilatation, including pyelectasis, pelviectasis, and 
hydronephrosis. In urinary tract dilatation, the anterior-posterior diameter of the renal pelvis is 
measured in the axial plane. Less than 4 mm in the 2nd trimester and less than 7 mm in the 3rd trimester 
are normal. Pyelectasis and pelviectasis are generally used instead of mild hydronephrosis, and 4-7 mm 
in the 2nd trimester and 7-10 mm in the 3rd trimester are mild hydronephrosis. More than 10 mm in the 
2nd trimester and more than 15 mm in the 3rd trimester is severe hydronephrosis. Urinary tract 
dilatation is often transient and a common variation. Urinary tract dilatation can be a marker of trisomy 
21 as well as kidney and urinary tract pathologies. It is considered a soft marker for trisomy 21. 80% of 
patients with mild hydronephrosis measuring 4-7 mm in the 2nd trimester recover spontaneously in the 
3rd trimester. It is recommended to follow up the child after birth. The most common pathological causes 
of urinary tract dilatation include vesicoureteral reflux, ureteropelvic junction obstruction, and posterior 
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Figure 17  Spinal dysraphism. A-C: On ultrasonography, spina bifida was seen in the vertebral column at the lumbar-sacral level (arrows); D: There were lemon 
sign characterized by angulation in the bilateral frontoparietal suture (arrows); E: Additionaly, there were bilateral mild ventriculomegaly (diameters); F: There were 
banana sign (arrows) in the posterior fossa.

Figure 18  Occipital encephalocele. 30-year-old, second pregnancy, 20 wk of gestation. A-C: On ultrasonography, there was a herniated sac from the bone 
defect in the occipital region (thin arrows); C: A portion of the occipital lobe was present in the sac (thick arrow).

urethral valve[29,48-50] (Figure 20).

Multicystic dysplastic kidney
Most renal anomalies are isolated and the risk of association with aneuploidy or genetic syndromes is 
low. The exception is autosomal dominant or autosomal recessive polycystic kidney disease. Therefore, 
in the presence of cystic kidney disease, a careful evaluation should be made in terms of other anomalies 
and hereditary diseases[50].

The multicystic dysplastic kidney is characterized by unrelated and varied size multiple cysts, 
increased echogenicity and increased diameters of kidney without hydronephrosis. It is often unilateral 
and generally has a good prognosis. Rarely, the prognosis may be poor if the disease is bilateral or 
accompanied by additional anomalies. Absence of a fluid-filled bladder and oligohydramnios indicate 
an anomaly in the contralateral kidney. Compensatory hypertrophy may accompany if the contralateral 
kidney is normal[51,52] (Figure 21).

Autosomal recessive polycystic kidney disease
Autosomal recessive polycystic kidney disease is caused by a rare genetic disorder. It has a poor 
prognosis, especially when diagnosed prenatally, and is associated with a high rate of morbidity and 
mortality. On ultrasonography, both kidneys are enlarged and hyperechoic, and there is loss of 
corticomedullary differentiation. Millimetric cystic areas can be seen. In addition, oligohydramnios or 
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Figure 19  Megacystis. A: 25 wk of gestation. On ultrasonography, there was a distension reaching 4.5 cm in the bladder that did not regress in the follow-ups 
(arrows); B: Keyhole sign indicating an enlarged urethra is seen in the inferior of the bladder.

Figure 20  Bilateral mild hydronephrosis. A and B: 23 wk of gestation. On ultrasonography, bilateral renal pelvis was wider than normal (arrows). Renal pelvis 
diameters were 6 mm on the right and 5 mm on the left. There was no dilatation of the bilateral ureters.

anhydramnios is common. It may be accompanied by pulmonary hypoplasia. In the third trimester, the 
size of millimeter-sized cysts may exceed 3 mm. Rarely, no abnormality is detected in antenatal 
ultrasonography. Although hepatic fibrosis and biliary dysgenesis are common in affected patients, 
prenatal detection of these conditions is frequently not possible. Differential diagnosis includes Bardet-
Biedl syndrome and Meckel Gruber syndrome. Postaxial polydactyly is common in Bardet-Biedl 
syndrome and the renal parenchyma appears more homogeneous. Cysts usually appear earlier in 
Meckel-Gruber syndrome, and central nervous system malformations and postaxial polydactyly are 
common[53,54] (Figure 22).

Persistent right umbilical vein
Early in fetal development, both umbilical veins are connected to the sinus venosus. Between the 4-7th 
weeks of pregnancy, the right umbilical vein obliterates and the left umbilical vein carries all of the 
blood to the portal vein. Persistent right umbilical vein is an embryological development characterized 
by the regression of the left umbilical vein and the persistence of the right umbilical vein. Persistent 
right umbilical vein has a generally good prognosis. However, it may also be associated with congenital 
absence of the ductus venosus and other serious fetal malformations. Absence of the ductus venosus 
may result in hemodynamic decompensation. On ultrasonography, the umbilical vein has an abnormal 
path towards the stomach. The gallbladder medializes towards the umbilical vein. Normally, the 
arrangement in the form of stomach-umbilical vein-gallbladder is seen as the stomach-gallbladder-
umbilical vein, respectively. It may be isolated or associated with chromosomal abnormalities. It can 
also be seen together with a single umbilical artery[55-57] (Figure 23).

Orofacial cleft
Orofacial clefts are a common facial anomaly, most frequently manifesting as a cleft lip and a cleft 
palate. Isolated cleft lip or isolated cleft palate are also common. Most clefts are paramedian. It can be 
unilateral or bilateral. The cleft palate may extend to include the premaxillary region-hard palate or 
more dorsally the soft palate. Isolated cleft palate often evades prenatal diagnosis. Cleft palate and cleft 
lip can be seen isolated or as an additional finding in many genetic anomalies. If there is a cleft palate or 
cleft lip, a detailed neurosonogram and fetal echocardiogram and genetic analysis should be performed 
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Figure 21  Multicystic dysplastic kidney. In two different pregnant women who underwent 2nd trimester obstetric sonography. A and B: Case 1, there was a 
multicystic appearance in different sizes with an increase in size in one kidney (arrows); C and D: Case 2; there was another case with a multicystic appearance in 
different sizes in one kidney (arrows).

to identify any additional anomalies[58,59] (Figure 24).

Cystic lymphangioma
Fetal lymphangioma is a rare congenital lymphatic malformation affecting the skin and subcutaneous 
tissue. It is usually seen in the neck and is called cystic hygroma. There is an increased risk of 
chromosomal anomalies, especially trisomy 21. It can be seen in localizations such as the chest wall, 
abdomen, pelvis, extremities and axilla. It looks like a mass lesion with multiple cystic areas on 
ultrasonography. On color Doppler examination, no vascularity is detected[60,61] (Figure 25).

Echogenic intracardiac focus
Intracardiac echogenic focus is defined as an echogenic focus that is less than 6 millimeters in diameter 
and as bright as a bone, and is often visible in a four-chamber image within the heart, viewed in at least 
two planes. Although it is more common on the left ventricle, it can seen in both ventricles. It is believed 
to represent microcalcification within the papillary muscles. Generally, it disappears in the 3rd trimester. 
It is not a structural or functional cardiac anomaly. It is not associated with cardiac malformations. It is 
considered a soft marker for trisomy 21. No additional diagnostic procedure is required if it is detected 
isolated, but amniocentesis is recommended if it is seen together with other anomalies[29,62,63] 
(Figure 26).

Amniotic band sequence
The amniotic band sequence is a series of malformations that the result of fetal parts being compressed 
by intrauterine fibrous amniotic bands. Depending on the affected organ, the severity of amniotic band 
syndrome can be so severe as to be fatal to the fetus. It most frequently results in limb deformities. 
Typically, constriction ring deformities are seen in the extremities. These include edematous and non-
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Figure 22  Autosomal recessive polycystic kidney disease. 27 wk of gestation. On ultrasonography, there was a significant increase in bilateral kidney 
sizes, multiple millimetric cystic heterogeneous echogenic kidneys (arrows). The patient also had oligohydramnios, cardiac and cranial anomalies (not shown in the 
figure).

Figure 23  Persistent right umbilical vein. 22 wk of gestation. A: On ultrasonography, while the stomach was in its normal position (asterisk); B and C: The 
umbilical vein (thin arrow) was seen to the right of the gallbladder (thick arrow).

Figure 24  Isolated cleft lip. 23 wk of gestation. A: Isolated cleft lip view in coronal section (arrow); B: Isolated cleft lip view in axial section (arrows).

edematous fingers and toes, usually in the distal extremity. These constriction rings can lead to 
amputation of limbs or fingers and the appearance of syndactyly on ultrasound (pseudosyndactyly). 
Craniofacial deformities may include single orbital involvement, severe clefts that do not conform to the 
normal pattern, severe nasal deformity, or asymmetric encephaloceles[64,65] (Figure 27).
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Figure 25  Cystic lymphangioma. 24 wk of gestation. A and B: On ultrasonography, a complex cystic heterogeneous lesion with multicystic areas on the right 
side of the fetal thoracic wall, under the skin (arrows); C: There was seen no vascularity on Doppler sonography; D: There is a view of the cystic lesion (arrows) on 
the chest wall from a different section.

Figure 26  Echogenic intracardiac focus. 21 wk of gestation. A: On ultrasonography, there was one echogenic focus (arrow) in the left ventricle of the fetal 
heart; B and C: Although the gain settings were decreased, the hyperechoic appearance persisted.

Echogenic fetal bowel
An echogenic fetal bowel finding is the appearance of fetal bowels that are echogenic or more echogenic 
than the neighboring iliac bone. It is often detected isolated in second trimester ultrasonography. If 
echogenic fetal bowel is present, there is an increased incidence of renal and cardiac anomalies. 
Although transient or idiopathic, it may also be associated with various pathological conditions such as 
aneuploidy, cystic fibrosis, congenital viral infection, primary gastrointestinal pathology, intraamniotic 
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Figure 27  Amniotic band sequence. 16 wk of gestation. A: On ultrasonography, there was amniotic band formation (thin arrows) in the right half of the 
amniotic cavity; B-D: Fetal cranium (thick arrows) was fixed in the secondary cavity formed at this level, and a deformed appearance was noted in the fetal cranium.

hemorrhage and fetal growth restriction. The most common associated aneuploidy is trisomy 21. In 
addition to having an echogenic bowel, having dilated bowel loops increases the risk of cystic fibrosis. 
In this situation, the parents' cystic fibrosis carriage can be explored. The most common congenital 
infection is cytomegalovirus, but toxoplasma, rubella, herpes, chickenpox, and parvovirus infections are 
also seen. Additionally, it is possible to observe primary gastrointestinal diseases such as intestinal 
obstruction, atresia, and perforation[29,66] (Figure 28).

Omphalocele
Omphalocele is the herniation of abdominal contents through the anterior abdominal wall near the 
umbilical cord's base. It occurs when the physiological herniation of the intestine does not end up to 10-
12 wk and does not return to the abdomen. Omphalocele is usually associated with chromosomal 
anomalies. An omphalocele is detected during routine ultrasonographic examination of the fetus or 
during investigation of an elevated level of alpha-fetoprotein[67] (Figure 29).

CONCLUSION
Antenatal imaging is a burgeoning discipline with significant implications for early diagnosis and 
treatment, as well as reducing medicolegal issues. This review provides current information on selecting 
a safe imaging modality to evaluate the pregnant and the fetus, the safety of contrast medium use, and 
summarizes major pathological situations with demonstrative sonographic images to assist radiologists 
and obstetricians in everyday practice.
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Figure 28  Echogenic fetal bowel. 22 wk of gestation. A and B: On ultrasonography, the intestines showed a diffuse echogenicity increase (arrows). Although 
intestinal echogenicity was not as echogenic as the bone structures in the same section, this case was later diagnosed as prenatal trisomy 21.

Figure 29  Omphalocele. 24 wk of gestation. A: On ultrasonography, abdominal wall defect and herniation at the level of umbilical cord insertion (thin arrows) are 
observed and the presence of intra-abdominal tissues and gall bladder (thick arrow) was noted within the herniation; B: The level of herniation is from the side of the 
umbilical cord, and the umbilical cord is seen in color Doppler; C: There is seen sagittal section view of the herniation.
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