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ABSTRACT

OBJECTIVES: |In this study, we aimed to assess the diagnostic accuracy of prenatal Ultrasonography
(USG) and Magnetic Resonance Imaging (MRI) in fetal congenital anomalies.

STUDY DESIGN: A retrospective cross-sectional analysis was conducted on 148 patients who had pre-
viously undergone prenatal MRI between January 2013 and May 2023. A total of 185 anomalies in 148
fetuses were evaluated using USG and MRI. The prenatal diagnoses were compared with definitive di-
agnoses and were classified as diagnosed, partially correct, questionable, or undiagnosed. In addition,
USG and MRI findings were compared in terms of their consistency and consolidation.

RESULTS: The postnatal evaluation revealed a total of 185 anomalies in 148 fetuses. USG diagnosed
94% of these anomalies, while MRI diagnosed 95.1% of them. Both USG and fetal MRI were able to di-
agnose 91.9% (n=170) of anomalies during the prenatal period. Fetal MRI provided an additional con-
tribution to USG in the diagnosis of six anomalies (3.24%).

CONCLUSION: In fetuses undergoing detailed ultrasonography and specialized neurosonography by
experienced professionals, additional fetal anomalies exclusively detected through MRI are now found
to be lower than previously documented. However, fetal MRl is presently employed to offer supplemen-
tary information, and advice, and assist in clinical decision-making. In the future, extensive prospective
studies with standardized protocols for ultrasound imaging of the fetal brain are necessary to better un-
derstand the true role of fetal MRI in cases where fetal neurosonography has already been performed.
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imaging, and suspected corpus callosum abnormalities, cere-
bellar anomalies, congenital infections, cortical developmen-
tal malformations, and posterior fossa anomalies are fre-
quently investigated causes (2). Additionally, MRI can pro-
vide additional information in cases with non-CNS patholo-
gies, such as abdominal, pelvic, and lung masses, including
mass characteristics and volumetric data (6).

Within the scope of this research, we aimed to analyze the
fetal MRI results of individuals in our tertiary care center and
assess the contribution of MRI to USG in the evaluation of
fetal abnormalities.

Materials and methods

A retrospective cross-sectional analysis was conducted to
investigate the use of MRI combined with prenatal USG in a
tertiary care clinic. Between January 2013 and May 2023, 188
patients requested fetal MRI after USG. Out of the 188 cases,
postpartum data were unavailable for 38 cases, and 2 cases
were still ongoing pregnancies, leading to the exclusion of 40
cases from the postpartum evaluation. Postnatal data from 148
cases were included in the retrospective analysis, and a total of
185 anomalies in 148 fetuses were evaluated with both USG
and MRI. The study adhered to ethical standards set by the in-
stitutional and national committee responsible for human ex-
periments and the 1975 Declaration of Helsinki, revised in
2008. The institution granted ethics committee approval on 23
August 2023 with protocol number KAEK-648.

In cases where multiple abnormalities were detected in
prenatal USG, the one associated with the reason for request-
ing fetal MRI was classified. Fetal MRI indications were clas-
sified based on organ systems. The definitive postnatal diag-
nosis was conducted via physical examination, radiological
imaging, surgery, autopsy, pathological examination, and
clinical follow-up. Patient data were obtained by reviewing
patient files, pathology reports, and postpartum files of fetuses
and making phone calls with the families.

Ultrasound Imaging: Two high-resolution scanners,
Voluson E8 (GE Healthcare Austria GmbH&Co OG) and
Toshiba Aplio ES500 (Shimoishigami, Otawara-Shi,
Tochigi324-8550, Japan), were used for prenatal USG exami-
nations. The examinations were performed by a perinatologist
with more than ten years of high-risk obstetric USG experience
using abdominal and vaginal probes. When necessary, the op-
timal position of the fetus was waited for, and the examination
was repeated multiple times using transvaginal and transab-
dominal USG. USG examinations were done under The
International Society of Ultrasound in Obstetrics and
Gynecology (ISUOG) practice guidelines. The fetal cranial as-
sessment included the examination of cranial shape, cavum
septum pellucidum, falx cerebri, thalami, cerebral hemi-
spheres, ventricles, the cerebellum, and cisterna magna. For
fetal spinal evaluation, both longitudinal and axial sections
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were analyzed to assess the integrity of the vertebral column at
all levels. The examination encompassed the identification of
vertebral anomalies, sacral agenesis, spina bifida, and the pres-
ence of meningocele or meningomyelocele. Additionally, the
examination extended to verifying the integrity of the skin and
identifying any additional anomalies in both the cranial and
spinal regions. In fetal face examination, both orbits and bulbs,
midsagittal facial profile, nasal bone, lips, and neck were eval-
uated for the absence of masses (e.g., cystic hygroma).

Shape and size of chest and lungs, heart activity and
rhythm, heart position, four-chamber view of the heart (left
chambers on the left side), aortic and pulmonary outflow tracts
(relative size and relationships), left ventricular outflow tract
(LVOT) view; three-vessel view or three-vessels-and-trachea-
view were evaluated. Diaphragmatic integrity was evaluated
for signs of diaphragmatic hernia, and the positions of the
stomach, bowel (not dilated or hyperechogenic) and gallblad-
der were thoroughly examined. The examination also in-
volved a meticulous view of both kidneys and the urinary
bladder, along with an assessment of the cord insertion site on
the fetus's abdomen. Additional axial, coronal, and sagittal
planes were used to evaluate the fetal face, neck, thorax, and
abdomen for any potential anomalies, ensuring a comprehen-
sive assessment of fetal anatomy (6-8).

USG of patients referred from an external center were re-
peated, and current USG findings were used in data analysis.
All MRI examinations were performed within the first week
after fetal USG.

MRI Imaging: The fetal MRI examinations were con-
ducted using a 1.5 Tesla and 3 Tesla MRI device, namely the
1.5 T Magnetom Avanto (Siemens, Erlangen, Germany) and
Siemens Magnetom Spectra 3T MRI Machine (Siemens,
Germany), respectively. The fetal MRIs were performed in the
left lateral decubitus or supine position without using contrast
and without the need for maternal or fetal sedation. Ultrafast
T2-W sequences were primarily used for fetal MRIs, which
are single-shot rapid acquisition with refocused echoes (9).
Fetal cross-sectional images were taken in the coronal, axial,
and sagittal planes and interpreted by a radiologist experi-
enced in fetal MRI. The radiologist was aware of the prenatal
USG data and was not blinded to the study.

Fetal Anomaly Classification and Indications for Fetal
MRI: The fetal MRI was specifically requested to investigate
the underlying etiology of ventriculomegaly, and to obtain ad-
ditional sequences and complementary examinations in in-
stances involving corpus callosum dysgenesis, cortical devel-
opment malformations, and anomalies in the posterior fossa.
In 15 out of the 16 cases where neural tube defects (NTD)
were identified and the decision was made to proceed with the
pregnancy, the extent of cerebellar herniation was subject to
evaluation by multidisciplinary experts, including surgeons,
neurosurgeons, neurologists, etc. This collaborative assess-
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ment aimed to contribute to postnatal prognosis prediction,
surgical planning, and comprehensive family counseling.
Additionally, in one particular case, fetal MRI was specifi-
cally requested for academic study purposes.

Fetal cranial ventriculomegaly is typically defined as a cra-
nial ventricular atrium diameter of 10 mm or greater on pre-
natal USG. Depending on the classification system used, fetal
ventriculomegaly may be categorized as mild (10-15 mm) or
severe (>15 mm), or as mild (10-12 mm), moderate (13-15
mm), or severe (>15 mm) (10, 11). In our study, we used the
first definition to categorize the patients.

Corpus callosum (CC) anomalies were divided into three
categories: (i) complete agenesis of the corpus callosum
(CACCQ); (ii) partial agenesis of the corpus callosum (PACC);
and (iii) dysgenetic corpus callosum (DCC). CACC was de-
scribed as the inability to visualize CC in the sagittal plane of
the fetal brain. PACC was defined as when the anterior portion
of the CC was present, but the length of its measurement was
below the 3rd percentile according to the nomogram described
by Achiron et al. (2001) or partial absence of the corpus or
splenium (12). DCC was defined as abnormal CC thickness.

When evaluating non-CNS anomalies, the use of MRI is
much more limited and can be used as a complementary imag-
ing method in special cases. When considering MRI indica-
tions for anomalies in other systems, it was deemed necessary
to employ MRI techniques to measure residual lung volume
and assess the position of the liver in cases of diaphragmatic
hernia with thoracic anomalies; fetal MRI was also requested
for the differential diagnosis of hyperechoic lung lesions.
While the USG method exhibits high specificity and sensitiv-
ity for assessing urogenital anomalies such as renal agenesis,
ectopic kidney, polycystic and multicystic kidney, and others,
limitations arise in cases characterized by severe oligohy-
dramnios observed during prenatal sonography. In response to
these challenges posed by suboptimal sonic windows, MRI
was employed in seven instances. In one particular case, the
decision to utilize MRI was prompted by familial concern and
a family request arising from a history of severe renal failure,
aiming to enhance the precision of prenatal counseling.

The prenatal diagnoses were compared with definitive di-
agnoses and classified as diagnosed, partially correct, ques-
tionable, or undiagnosed.

In addition, the USG and MRI findings were compared in
terms of inconsistency and consolidation. The data were
grouped as follows:

1. Both USG and MRI are correct.
2. Both USG and MRI are incorrect.
3. MRI contributed to USG:

a. USG is incorrect, MRI is true.

b. MRI showed additional findings to USG.

¢. MRI confirmed the suspected diagnosis of USG.

4. USG correct, MRI failed.

Statistical analysis

The USG and MRI data were analyzed to determine the
consistencies and discrepancies between the two methods.
The diagnostic performance of each method was compared
using the sign test, with significance defined as a P-value less
than 0.05.

Results

In this study, the mean gestational age at the time of USG
was 24.2+5.4 weeks, and fetal MRI was performed within one
week at the latest, between 20-35 weeks of gestation.
According to postnatal evaluation, a total of 185 anomalies
were detected in 148 fetuses and 157 of these anomalies in-
cluded CNS anomalies. CNS anomalies are categorized in
Table I. Of these 185 anomalies, 94% were diagnosed by USG
and 95.1% were diagnosed by MRI. Table II presents the ac-
curacy of USG or fetal MRI in the diagnosis of fetal anoma-
lies, while Table III shows the comparison of USG and fetal
MRI findings with postnatal diagnosis and the agreement be-
tween them.

Both USG and fetal MRI were able to diagnose 91.9%
(n=170) of anomalies during the prenatal period. The hetero-
topia case recognized by both USG and MRI is shown in
Figure 1. In this study, when evaluating the contribution of
fetal MRI to USG according to organ systems, we found that
its contribution to CNS anomalies was 3.2%. However, no
contribution of fetal MRI was observed in face-neck anoma-
lies, teratomas, gastrointestinal system (GIS), and genitouri-
nary system (GUS) anomalies. In thoracic anomalies, an addi-
tional contribution of 14.2% was noted. Fetal MRI has pro-
vided additional value to USG in the diagnosis of a total of six
anomalies (3.24%). For the first one who was referred with the
suspicion of the partial absence of cavum septum pellucidum
(CSP) (single leaf on its lateral wall), two leaves of CSP were
observed in fetal MRI, indicating a more detailed and accurate
diagnosis. The second case was a periventricular leukomala-
cia detected via fetal MRI of one of the twins, providing valu-
able information for appropriate management. In the third
case, in addition to hemimegalencephaly observed in fetal
USG, heterotopia was observed in MRI. In the fourth case, the
location of the cystic lesion on USG could not be evaluated
clearly due to fetal ossification, fetal MRI reported it as an in-
traventricular arachnoid cyst. In addition, in a fetus with sus-
pected vermis hypoplasia, MRI reported vermis as normal.
Finally, MRI was requested with the detection of a hypere-
chogenic thoracic mass in the fetal USG scan, MRI detected
that the mass was feeding from the aorta, leading to a diagno-
sis of bronchopulmonary sequestration (BPS). These findings
highlight the additional diagnostic capabilities of fetal MRI in
certain cases where USG may have limitations, demonstrating
its clinical utility in prenatal anomaly detection and manage-
ment.
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Table I: The distribution of subgroups of CNS abnormalities in numbers and percentages.

28

CNS Anomalies N:157 (%) Subgroup (Number of cases)

Ventricular anomalies 67 (42.7%) Mild ventriculomegaly (52)
Severe ventriculomegaly (15)

Posterior fossa anomalies 23 (14.6%) Isolated cerebellar hypoplasia (6)
Vermian hypoplasia (3)
Dandy-Walker malformation (3)
Blake's Poushe cyst (2)
Mega cisterna magna (9)

Midline anomalies 28 (17.8%) Complete CC agenesis (6)
Partial CC agenesis (6)
CC dysgenesis (4)
Absent cavum septum pellucidum (12)

Cortical malformations 9 (5.7%) Lissencephaly (2)
Agria (1)
Schizencephaly (3)
Hemimegalencephaly(1)
Heterotopia (2)

Neural tube defects 16 (10.2%) Chiari Il malformations (15)
Meningocele (1)

Intracranial cyst 10 (6.4%) Arachnoid cyst (2)
Interhemispheric cyst (6)
Periventricular cyst (1)
Connatal cyst (1)

Intracranial calcification 1 (0.6%) Falx serebri calcification (1)

Hemorrhagic lesions 3 (1.9%) Germinal matrix hemorrhage (3)

CNS: Central nervous system, CC: corpus callosum, N: number of cases

Table Il: USG and MRI Imaging Diagnoses

Number of Diagnosed Questionable Partially Correct Undiagnosed

Postnatal Diagnosis
Cases usG MRI UsG MRI UsG MRI USG MRI

CNS anomalies 157 150 152 2 0 3 3 2 2
Genitourinary system 6 6 5 0 0 0 0 0 1
Facial-Neck anomalies 11 9 9 1 1 0 0 1 1
Thorax 7 6 7 0 0 1 0 0 0
Gastrointestinal system 2 1 1 0 0 1 1 0 0
Teratoma 2 2 2 0 0 0 0 0 0
Total 185 174 (94%) 176 (95.1%) 3 (1.6%) 1(0.5%) 5(2.7%) 4(2.2%) 3(1.6%) 4(2.2%)

CNS: Central nervous system, USG: ultrasonography, MRI: magnetic resonance imaging. Diagnosed: Prenatal and postnatal diagnoses are the
same.Questionable: prenatal suspected anomalies confirmed postnatally. Partially correct: prenatal anomaly is identified postnatally (prenatal pul-
monary hyperechogenic mass postnatally diagnosed as cpam or ps).Wrongly/undiagnosed: prenatal diagnoses changed postnatally or the anomaly

was not imaged postnatally

Table Ill: Comparison of USG & MRI and Postnatal Imaging Findings

Postnatal Diagnosis Number of Cases MRI&USG correct MRI&USG failed Additional findings* MRI failed**
CNS anomalies 157 147 (93.6%) 2 (1.3%) 5(3.2%) 3 (1.9%)
Genitourinary system 6 5(83.3%) - - 1(16.7%)
Facial-Neck anomalies 11 9 (81.8%) 2 (18.1%) - -

Thorax 7 6 (85.7%) - 1(14.2%) -
Gastrointestinal system 2 1 (50%) 1 (50%) - -

Teratoma 2 2 (100%) - - -

Total 185 170 (91.9%) 5(2.7%) 6 (3.24%) 4 (2.1%)

CNS: Central nervous system, USG: ultrasonography, MRI: magnetic resonance imaging.
*: In this group, MRI confirmed the suspicious USG diagnosis, showed additional findings, or changed the USG diagnosis.
**: In this group, USG diagnoses were accurate or partially accurate but MRI was undiagnosed.
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Figure 1: A fetus with heterotopia on antenatal ultrasound at 22 gestational weeks with a missense mutation of the FLNA gene (a) Axial image
performed at 22 gestational weeks showing heterotopia (b) Brain MRI scan of the same fetus, axial section.

In four cases, fetal MRI was unsuccessful in evaluating
anomalies that had been detected by prenatal USG. The first
case was a 27-week-old fetus who presented with suspicion of
germinal matrix bleeding on USG examination, but fetal MRI
misdiagnosed the case as ventriculomegaly. In another case,
fetal MRI initially interpreted cranial imaging as normal,
while USG had diagnosed an interhemispheric cyst. However,
the cyst was eventually observed in postnatal MRI, indicating
a discrepancy between fetal MRI and USG findings. The third
case had a prediagnosis of thoracolumbar meningomyelocele
(10 mm) on USG, which was evaluated as a dermal cyst or
dermoid cyst by fetal MRI. However, the final diagnosis after
the postnatal evaluation was meningocele, and the infant un-
derwent surgery on the second postnatal day. In the fourth
case, USG had detected a horseshoe kidney, but fetal MRI in-
terpreted it as normal.

In addition, prenatal imaging methods could not provide
an actual diagnosis in four cases. These cases included one
with germinal matrix bleeding, another with postnatal
lissencephaly, one presenting with buphthalmia, and one with
a low ear.

Discussion

We assessed the diagnostic accuracy of prenatal USG and
MRI in 185 fetal congenital anomalies. In our study, the
added value of fetal MRI to CNS anomalies was found to be
3.2%, much lower than in the literature. Studies have reported
that fetal MRI has an additional contribution to USG of up to
16-22% in fetal CNS abnormalities (13-15). A recent system-
atic review and meta-analysis showed that in fetuses diag-
nosed with isolated ventriculomegaly, the incidence of CNS
anomalies detected exclusively on MRI was lower than pre-

viously reported when a multiplanar ultrasound assessment of
the fetal brain was conducted (16). In this study, the high suc-
cess rate of prenatal USG may be due to several factors, in-
cluding the expertise of the perinatologist performing the ul-
trasound examinations, optimal fetal positioning to assess
anomaly, the use of transvaginal USG for vertex presentation,
and the utilization of 3D and 4D imaging in combination with
USG. The expertise and experience of the imaging team,
along with the use of advanced imaging techniques, can
greatly impact the diagnostic accuracy of USG in detecting
CNS anomalies during prenatal care.

Consistent with previous studies, the most crucial contri-
bution of MRI was in CNS anomalies, and ventriculomegaly
was reported as the most common fetal MRI indication in
CNS anomalies (17,18). In the meta-analysis that reviewed 27
articles (1184 cranial anomalies, in which neuro sonogram
and fetal cranial MRI results were compared), the diagnosis
was correct in 54% of the cases examined with USG and 80%
with MRI, while 16% with USG and 6% with fetal MRI were
misdiagnosed. The number of cases diagnosed correctly with
both USG and MRI was 49% (19). In our study, 94% of the
cases were diagnosed correctly with USG, 95.1% with MRI,
1.6% were misdiagnosed with USG, and 2.2% were misdiag-
nosed with fetal MRI. The number of cases in which both
USG and MRI were diagnosed correctly was 91.9%, which
was higher than the meta-analysis. In severe ventriculomegaly
cases, both USG and fetal MRI had diagnosed all cases cor-
rectly, and fetal MRI had no additional contribution.
However, in previous literature, fetal MRI has helped demon-
strate secondary parenchymal brain damage that may occur
due to ventricular compression and regional ischemia (20).

The research conducted by Conte et al. in their 2016 study
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revealed that fetal MRI demonstrated a sensitivity of 88.9% in
the diagnosis of midline anomalies (21). In our study, the sen-
sitivity of MRI was 100% in midline anomalies, and its con-
tribution to USG was 3.57%.

In our study, fetal MRI provided an additional contribution
to the diagnosis in only one (4.3%) of twenty-three cases with
posterior fossa anomaly. While ultrasound remains the pre-
ferred imaging modality for scanning these anomalies, in spe-
cific situations, MRI may offer several advantages (22,23).
For instance, a study by Griffiths et al (2010) reported that an-
tenatal findings changed in 44% of posterior fossa cases after
fetal MRI (11). Nonetheless, re-evaluating the fetus using
transvaginal neurosonography in vertex presentation could
potentially enhance the success of ultrasound in detecting
these abnormalities.

The sensitivity of fetal MRI in cortical developmental mal-
formations has been reported to be 85% for polymicrogyria,
100% for schizencephaly, and 73% for heterotopia (24). In the
present study, USG showed a sensitivity of 66.6% in detect-
ing cortical anomalies, while MRI exhibited a higher sensitiv-
ity of 88.8% in the same context, and the contribution of fetal
MRI was determined to be 22.2 percent. It is important to note
that fetal cranial bone shadowing in the third trimester may
potentially decrease the sensitivity of USG.

Fetal MRI and USG in evaluating NTD are also valuable
for imaging the posterior fossa structures in imaging-restricted
caudal lesions and in cases of Chiari II malformation (6). In
our study, the compatibility between postnatal fetal findings
and USG was 100%, fetal MRI was 93.7%, and fetal MRI did
not provide any benefit to prenatal USG. In a study comparing
prenatal transabdominal USG and MRI for meningomyelo-
cele, the concordance of USG and MRI with postnatal imag-
ing was reported as 79% and 82%, respectively (25).
However, in the current study, the findings showed that pre-
natal USG was sufficient in the evaluation of NTD and was
highly compatible with postnatal findings. These results reit-
erate that fetal MRI is not required in routine NTD evaluation.
However, in some rare cases who want the pregnancy to con-
tinue; fetal MRI may be requested for evaluation of the
amount of cerebellar herniation, referral to fetal surgery, post-
natal prognosis prediction, and surgical planning.

According to the study conducted by Levine et al. (2003),
which involved 74 fetuses, MRI provided additional informa-
tion in 37.8% of the patients with thoracic abnormalities, be-
yond USG (26). In our study, we observed that fetal MRI con-
tributed to the evaluation of thoracic anomalies in 14.2% of
cases. Specifically, MRI helped determine that the hypere-
choic mass in one case was being fed from the aorta, leading
to a diagnosis of BPS. Based on the studies mentioned, it
seems that the contribution of fetal MRI in evaluating thoracic
anomalies varies between studies and may depend on the spe-
cific anomaly in question. Although routine fetal MRI is not
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indicated for prenatal imaging of thoracic anomalies, in rare
cases where fetal surgery is planned or when USG is inade-
quate for family counseling, additional imaging may be re-
quested, taking into account the limitations and advantages of
both methods.

A study investigating the complementary role of fetal MRI
to sonography in bilateral urinary tract anomalies revealed that
fetal MRI provided additional information in 31.2% of the
cases (27). Manganaro et al. (2015) reported that fetal MRI
provided additional information in 60.6% of fetuses with GIS
anomalies, contradicted the USG diagnosis in 13%, and
changed the diagnosis in 5.2% of cases (28). MRI has been
shown to accurately characterize the intrapelvic and abdomi-
nal spread of sacrococcygeal tumors and compression on ad-
jacent organs (29,30). In our study, it was observed that fetal
MRI did not contribute additionally to USG in imaging neck
masses, GUS, GIS, and sacrococcygeal teratomas, probably
due to the low number of cases. In the diagnosis of fetal
anomaly, USG always remains the necessary first imaging
tool and often provides adequate imaging. However, in very
rare cases, fetal MRI indications include: if an ex-utero intra-
partum treatment (EXIT) procedure is planned which may
allow time for upper airway intubation for neck masses, if
poor anatomical evaluation cannot be performed due to severe
oligohydramnios in urinary system abnormalities, or if fetal
surgery is planned in obstructive urinary anomalies, and in the
distribution of complex abdominal anomalies such as cloacal
malformation. Additionally, the wide field of view with multi-
shape images allows evaluation of MRI images by other spe-
cialized (surgeons, neurosurgeons, neurologists, urologists,
etc.), and the team approach is useful for critical neurological
fetal and postnatal surgical planning. It is also useful for fam-
ilies to review these details during the examination.

The present study has some notable limitations. Firstly, the
sample size of 185 fetal anomalies may not be large enough to
draw definitive conclusions, and a larger sample size would
increase the study’s statistical power and provide more robust
findings. Our study shows the success of USG only in specific
cases with suspected anomalies and cannot be generalized to
the whole population. Furthermore, it is important to ac-
knowledge that the study population was specifically referred
for fetal MRI based on a suspected fetal anomaly diagnosis.
This selective referral process could potentially introduce bias
and impact the diagnostic accuracy and reliability of fetal MRI
findings. Additionally, the study was conducted in a tertiary
center with specific imaging protocols and experienced fetal
medicine specialists, which limits the generalizability of the
findings to other populations or settings with different imag-
ing facilities, equipment, and protocols. Thus, caution should
be tested when extrapolating the results of this study to
broader populations or different study conditions, and further
research with larger and more diverse samples is warranted to
confirm the findings.
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Conclusion

In fetuses undergoing detailed ultrasonography and spe-
cialized neurosonography by experienced professionals, the
occurrence of additional fetal anomalies exclusively detected
through MRI is now found to be lower than previously docu-
mented. Nonetheless, Fetal MRI is presently employed to
offer supplementary information, advice, and assist in clinical
decision-making. In the future, extensive prospective studies
with standardized protocols for ultrasound imaging of the fetal
brain, are necessary to better understand the true role of fetal
MRI in cases where fetal neurosonography has already been
performed.
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