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ABSTRACT
Objectives: We aimed to examine the indications for the use of fetal MRI in obstetrics practice and the
relationship between fetal MRI and ultrasonographic findings. 
Methods: Seventy-three patients were examined with Fetal MRI for various reasons between July 2017 and
July 2020, and whose results were available were evaluated retrospectively. Ultrasonographic and MRI findings
were recorded. The detected pathologies were divided into groups according to systems. The relationship
between the findings was examined. 
Results: In our study, ultrasonographic findings of fifty-five (75.3%) cases were confirmed by MR findings.
MRI detected additional findings in eight (10.9%) cases, most of which were intracranial pathologies. The
most detected ultrasonographic findings as an indication for the request were in the intracranial region (54.8%). 
Conclusions: Fetal MRI indications in perinatal care and follow-up are not clear. Determining these indications
is also essential in preventing unnecessary use in obstetric practice and determining the cost-effectiveness.
Keywords: Fetal MRI, fetal ultrasonography, prenatal diagnosis, congenital anomalies 

Ultrasonography is the first step diagnostic method
in the diagnosis and screening of fetal anomalies

[1]. Reliability, easy accessibility, cheapness, real-time
imaging are the beneficial aspects of ultrasonography.
However, ultrasonography may not always be suffi-
cient to detect fetal anomalies mainly due to maternal
obesity, oligohydramnios, fetal position. In such cases,
fetal magnetic resonance imaging (MRI) comes into
prominence to clarify the ultrasonographic diagnosis
or to detect the presence of additional anomalies [2,
3]. MRI is also useful in detecting placental invasion
anomalies. 

      In parallel with the development of MRI tech-
niques, the artifact of fetal mobility is minimized by
obtaining the image concisely. In parallel with this,
fetal MRI as a complement to ultrasonographic find-
ings has increased in recent years. It is challenging to
determine fetal MRI indications due to experience and
regional differences in perinatal management. It varies
according to the individual pathology studied [2]. 
      In this study, we aimed to evaluate the relationship
between ultrasonography and MRI findings and fetal
MRI indications in the diagnosis and screening of fetal
anomalies. 
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METHODS

      This retrospective study was conducted by includ-
ing 75 patients admitted to our tertiary hospital be-
tween July 2017 and July 2020 and underwent fetal
MRI imaging for various indications. The study was
approved by the Bursa Yüksek İhtisas Training and
Research Hospital Ethics Committee (2011-KAEK-25
2020/06-22). 
      Demographic, clinical, ultrasonographic, MRI and
delivery data were obtained from electronic patient
records. MRI request indications were recorded.
Pathological conditions detected as a result of the ex-
amination were divided into groups according to organ
systems. Ultrasonography and MRI findings were ex-
amined in terms of compatibility and inconsistency be-
tween each other. 
      The gestational week, fetal birth weight, and
neonatal intensive care requirement of the patients
whose pregnancy and delivery results were available
were recorded.

Statistical Analysis 

      For proper statistical analyses, Windows-based
SPSS 24.0 statistical analysis program was used
(SPSS Inc., USA). To determine whether they were
normally distributed or not, variables were examined
via visual (histograms, probability plots) and analyti-
cal methods (Shapiro-Wilk’s test). Variables were de-
scriptively specified as mean ± standard deviation (X
± SD), mean difference between groups, 95% confi-
dence interval (95%CI), median (minimum-maximum
(min-max)), U value, frequency (n) and percentage
(%). 

RESULTS

      In the study, we evaluated the fetal MRI indica-
tions and findings of seventy-three pregnant women.
We analyzed the remaining forty-seven cases' delivery
results by removing twenty-six pregnant women who
did not have labor outcomes. The mean age of the pa-
tients was 28.1 ± 6.2 (Table 1). 
      Of the fetuses evaluated ultrasonographically be-
fore MRI, forty (54.8%) of them had intracranial find-
ings, fourteen (19.2%) had gastrointestinal system
findings, and six (8.2%) had placental invasion anom-

alies. Five (6.8%) of the cases were examined by MRI
for the genitourinary system, four (5.5%) for the spinal
cord and vertebra, two (2.7%) for cardiorespiratory
system findings, and two (2.7%) for head and neck
masses. (Fig. 1). 
      In our study, the ultrasonographic findings of fifty-
five cases were confirmed with MRI findings. In eight
cases, most of which were intracranial pathologies, ad-
ditional findings were detected by MRI. 
      Of the seventy-three fetuses undergoing fetal MRI
examination; Intracranial anomalies in thirty-six
(49.3%), placental invasion anomaly in four (5.5%),
gastrointestinal system anomalies in five (6.8%) cases,
genitourinary anomalies in six (8.2%) cases, spinal
cord anomaly in three (4.1%) cases, a head or neck
mass anomaly was detected in two patients (2.7%). No
apparent pathology was found in the MRI findings of
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Fig. 1. The distribution of fetal MRI indications. 
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seventeen (23.3%) fetuses scanned (Fig. 2). 
      Four of the gastrointestinal system findings that
we detected ultrasonographically and evaluated with
MRI were tracheoesophageal fistula, and one of them
was dilated bowel loops. In all of the five cases, MRI
results were correlated with ultrasound findings. How-
ever, we found no consistent findings in any MRI eval-
uation of six fetuses with suspected esophageal atresia
or tracheoesophageal fistula. We did not find any MRI
finding of two cases with small stomach suspicion. 
      We planned further evaluation of sonographically
detected intracranial neurological findings in forty pa-
tients. Ten fetuses had more than one intracranial find-
ing. There were twenty-two fetuses with
ventriculomegaly. We performed MRI to evaluate pos-
terior fossa anomalies in six cases (mega cisterna
magna, cerebellar hypoplasia, and vermian agenesis),
twenty cases of cavum septum pellucidum, and corpus
callosum anomalies, and one case of intracranial mass
formation. 
      Fetal MRI findings were correlated with ultra-
sonography in thirty of forty cases, and MRI findings
in four cases were natural. In two cases, we found ven-
triculomegaly ultrasonographically; Dandy-Walker
Malformation was diagnosed with additional findings
on MRI. In two patients with cavum septum pellu-
cidum anomaly, we detected the congenital variation
of cavum vergae with MRI. Additionally, lobar holo-
prosencephaly was observed in one patient with ven-
triculomegaly, and colposephaly was observed in
another case. Additional findings to antenatal sonog-
raphy were detected in six cases. 

      In the evaluation of six cases with suspected pla-
cental invasion anomaly in ultrasonography, four cases
were found as placenta accreta in MRI. 
Three fetuses were evaluated with MRI for renal age-
nesis, one fetus for multicystic kidney, and one fetus
for hydronephrosis, and both images were correlated
in all cases. 
      We found a suprarenal mass in a fetus we exam-
ined MR with a pre-diagnosis of pulmonary seques-
tration. MR imaging of a case with suspected
diaphragmatic hernia was normal. 
      There was suspicion of sacrococcygeal teratoma
in two fetuses and suspicion of spina bifida in one
fetus, and MRI findings of all three fetuses were cor-
related. MR image of a fetus with suspicion of scolio-
sis and hemivertebra was natural. 
      We visualized the findings more clearly in MR im-
ages of both fetuses with oral and neck masses. The
solid mass in the neck was compatible with teratoma.

DISCUSSION

      Although ultrasonography is the basis of antenatal
imaging today, fetal MRI is an increasingly crucial
prenatal diagnosis method. 
      MRI has become an important screening method
in recent years for multisystem evaluation of the fetus
and diagnosis of congenital malformations [4, 5].
Magnetic resonance imaging (MRI) is most significant
after the 20th week of gestation and provides more ad-
vantages than ultrasonography in evaluating the fetal
brain. It is superior to ultrasonography in excluding
CNS anomalies in a fetus with fetal malformation suit-
able for treatment. Standard gyral models, ventricular
size, posterior fossa are best evaluated with MRI. De-
tailed observation of the cerebellar vermis is necessary
for the diagnosis of Dandy-Walker malformation [5,
6]. The most common indication for fetal MRI is sus-
picion of central nervous system anomalies. Ventricu-
lomegaly, posterior fossa, and corpus callosum
anomalies are the three most critical cerebral causes
for fetal MRI [2]. In our study, intracranial pathology
suspicions constituted the majority of fetal MRI indi-
cations. Almost half of this group included fetuses
with ventriculomegaly. 
      One of the essential points in the presence of ven-
triculomegaly is the presence of additional anomalies.
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Fig. 2. Scatter plot of MRI findings.
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Because isolated ventriculomegaly has a better prog-
nosis, however, ultrasonography may be insufficient
to detect additional anomalies. Therefore, MR imaging
can be used for detailed examination [2, 7]. 
      Studies in the literature show that; in detecting
fetal anomalies, ultrasonography may be correlated
with fetal MRI, and imaging with MRI may also re-
veal additional findings. A review stated that 65.4% of
the ultrasonographic findings were confirmed with
Fetal MR, and additional findings were found in
22.1% [8]. In our study, while the confirmation rate
was 75.3%, additional findings were detected in
10.9% of the cases. 
      Placental invasion anomalies are life-threatening
serious obstetric problems that can lead to massive
peripartum hemorrhage. Early diagnosis is essential
because it enables preparing for a cesarean section in
a planned way. The superiority of MR and ultrasonog-
raphy over each other in these cases still being dis-
cussed, and there are publications in the literature
stating that both imaging methods should be used in
combination in suspected cases [9, 10]. In our study,
six cases with suspicion of placental invasion anomaly
in ultrasonography were evaluated with fetal MRI, and
invasion anomaly was observed in four of them. Ma-
ternal or fetal complications did not occur in any of
these pre-diagnosed and planned cases. 
      MRI helps to identify lesions in the abdominal and
cervical or spinal regions more efficiently by provid-
ing a wider field of view. Since only a small part of
the lesion may be present in the acoustic window with
ultrasonography, the entire anomaly and its anatomical
relationships can be viewed more clearly with MRI.
Also, MRI has become more valuable in anomaly di-
agnosis in recent years due to conditions that limit ul-
trasonographic evaluation, such as maternal obesity,
excessive fetal activity, or technical problems [11]. 

CONCLUSION

      Ultrasonography has a very effective and essential
place in fetal anomaly screening. With the increasing
technology, fetal MRI is also used in cases where ul-
trasonography is insufficient. Fetal MRI use and indi-
cations are not determined depending on many factors.
Determining these indications is also essential in pre-
venting unnecessary use in obstetric practice and de-

termining the cost-effectiveness. 
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