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Özet: Fetal manyetik rezonans görüntüleme
endikasyonlar›n›n incelenmesi
Amaç: Fetal anatomiyi de¤erlendirmede ultrasonografi tercih edi-
len tarama yöntemi olmas›na ra¤men, h›zl› tarama tekniklerinin
geliflmesiyle fetal manyetik rezonans görüntüleme (MRG) giderek
daha fazla kullan›lmaktad›r. MRG, daha iyi doku kontrast› sa¤lar
ve sonografiden farkl› olarak, maternal obezite, fetal pozisyon, oli-
gohidramniyos veya kemik artefaktlardan önemli ölçüde etkilen-
mez. Fetal MRG genellikle kesin olmayan sonografik bulgular› te-
yit etmek veya fetal malformasyonlar›n ileri de¤erlendirilmesinde
endikedir. Amac›m›z, üçüncü basamak merkezimizde klinisyenler
taraf›ndan tercih edilen fetal MRG endikasyonlar›n› incelemektir. 

Yöntem: Üç y›ll›k dönemde fetal MRG yap›lan 112 olguyu ret-
rospektif olarak inceledik. Fetal lezyonlar› organ sistemlerine göre
s›n›fland›rd›k ve klinisyenlerin bu yönteme baflvurma nedenleri ile
tercih edilen endikasyonlar› ortaya koyduk. 

Bulgular: Fetal MRG incelemesine 112 fetüsten; 68’inde intrak-
raniyal anomaliler, 23’ünde maternal obezite, sekizinde intraabdo-
minal anomali, beflinde intratorasik anomaliler, dördünde spinal
kord anomalisi, bir olguda boyun anomalisi, bir olguda genitoüri-
ner anomali ve iki fetüste de di¤er anomaliler için baflvurulmufltur. 

Sonuç: ‹ntrakraniyal patoloji, en s›k saptanan alt grup ventrikülo-
megali olmak üzere, fetal MRG de¤erlendirmesi için majör endi-
kasyondu. Ventrikülomegali nedeniyle MRG ile ileri de¤erlendir-
me yap›lan olgular›n üçünde (%8.3) perinatal yönetimi de¤ifltiren
ek bulgular tespit edilmifltir. 

Anahtar sözcükler: Endikasyon, fetal, manyetik rezonans görün-
tüleme.
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Abstract

Objective: Although ultrasonography is the preferred screening
method for examining fetal anatomy, fetal magnetic resonance
imaging (MRI) has been used more widely upon the advancements
in rapid screening techniques. MRI provides a better tissue con-
trast, and unlike sonography, it is not affected significantly by
maternal obesity, fetal position, oligohydramnios, or bone arti-
facts. Fetal MRI is usually indicated for confirming uncertain
sonographic findings, or for the further evaluation of fetal malfor-
mations. Our purpose is to investigate fetal MRI indications pre-
ferred by the clinicians in our tertiary center. 

Methods: We retrospectively evaluated 112 cases which underwent
fetal MRI during a three-year period. We classified fetal lesions
according to the organ systems, and determined the reasons why cli-
nicians employed this method and the preferred indications. 

Results: Of 112 fetuses which required fetal MRI examination, 68
had intracranial anomalies, 23 had maternal obesity, 8 had intraab-
dominal anomaly, 5 had intrathoracic anomalies, 4 had spinal cord
anomaly, 1 had neck anomaly, 1 had genitourinary anomaly and 2
had other anomalies. 

Conclusion: Intracranial pathology was the major indication for
fetal MRI examination, as ventriculomegaly was the most frequent-
ly observed sub-group. We found additional findings changing the
perinatal management in three (8.3%) of the cases which underwent
further examination with MRI due to ventriculomegaly. 

Keywords: Fetal, indication, magnetic resonance imaging.
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Introduction
Ultrasonography (USG) is a preferred primary screen-
ing method compared other modalities in terms of
characteristics such as being cheaper, having no harm-
ful impact on mother and fetus and enabling real-time
imaging.[1,2] However, it has some restrictions such as
narrow field of view, fetal position dependency,
decreased image quality in case of maternal obesity and
oligohydramnios as well as difficulty in imaging
intracranial structures due to the ossification during
advanced weeks of gestation.[1–3] Therefore, when ultra-
sonography findings are uncertain or incomplete or
when sufficient imaging cannot be achieved, magnetic
resonance imaging (MRI) can provide a better perina-
tal consultancy and may play a substantial role in terms
of management.

Today, with the development of ultra-fast MRI
techniques and minimization of fetal movement arti-
facts, fetal MRI has become a more common practice.
MRI provides a better tissue contrast and multiplane
imaging opportunity, and unlike sonography, it is not
affected significantly by maternal obesity, fetal posi-
tion, oligohydramnios, or bone artifacts.[4,5]

Fetal MRI is usually indicated for confirming
uncertain sonographic findings, or for the further eval-
uation of fetal malformations. In this study, our aim is
to investigate MRI indications preferred during ante-
natal period by the clinicians in our tertiary center.

Methods
Fetal MRI cases, which were referred to the
Department of Gynecology and Obstetrics at
Süleyman Demirel University during 17–35 weeks of
gestation due to different indications between 2014
and 2018, were retrospectively investigated in the med-
ical database. The demographics, prenatal ultrasound
findings, and prenatal and postnatal MRI results of a
total of 112 cases were recorded.

All sonographic examinations were performed by
the clinicians, who had experience on obstetric sonog-
raphy, by using Voluson 730 and E6 ultrasonography
device (General Electric, Tiefenbach, Austria) with
2–7 mHz convex abdominal probe.

MRI examinations were done on supine or left-side
decubitus position without maternal-fetal sedation and

contrast substance but using phased-array body spiral
according to the week of gestation by 1.5 Tesla MRI
device (Magnetom Avento; Siemens Medical Solutions,
Erlangen, Germany). The interpretations were done by
the same radiologist who was experienced on fetal MRI.

Fetal lesions were classified according to the organ
systems. Sonography and MRI results were analyzed in
terms of conformity or inconsistencies. The reasons of
clinicians for employing this modality and preferred
indications were determined.

Results
The mean gestational age of the cases was 26.2 (range:
17 to 35) weeks. Of 112 fetuses which required fetal MRI
examination, 68 (60.7%) cases had intracranial anom-
alies, 23 (20.5%) cases had maternal obesity, 8 (7.1%)
cases had intraabdominal anomaly, 5 (4.4%) cases had
intrathoracic anomalies, 4 (3.5%) cases had spinal cord
anomaly, 1 (0.8%) case had neck anomaly, 1 (0.8%) case
had genitourinary anomaly and 2 (1.7%) cases had other
anomalies (Fig. 1). Intracranial pathology was the major
indication for fetal MRI examination, as ventricu-
lomegaly was found to be the most frequently observed
sub-group.

Intracranial anomalies

Of 68 patients, 36 (53%) were planned for the further
evaluation of ventriculomegaly found sonographically.
Seventeen cases referred to this modality for the evalua-
tion of posterior fossa anomalies (mega cisterna magna,
cerebellar hypoplasia/atrophy, Dandy-Walker malfor-

Fig. 1. The distribution of fetal MRI indications.
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mation) (Fig. 2), 9 cases for the further evaluation of
cavum septi pellucidi and corpus callosum anomalies, 2
cases for the evaluation of intracranial calcification and
one case for the evaluation of suspected space occupying
formation, and remaining 3 cases for the evaluation of
macrocephalus/dolichocephalic development (Fig. 3).

Of 68 cases, fetal MRI findings were found to be cor-
related with USG in 42 cases, and the findings in addi-
tion to antenatal sonography were found in 3 cases.
Gyral anomalies (lissencephalia and polygyria) which
could not be found by sonography in two cases and cor-
pus callosum agenesis in one case were established by
fetal MRI (Fig. 4).

In terms of postnatal results, additional imaging was
performed for the confirmation of 26 cases which were
established normal by MRI; 8 out of 16 cases who were
found to have isolated mild ventriculomegaly were
established normal in the postnatal imaging. Ten of 42
cases were recommended termination, and the termina-
tion was carried out in five cases; one of them was the
case with corpus callosum agenesis which could not be

found in the prenatal sonography but established by
MRI. The case found to have lissencephalia was recom-
mended termination, but the family decided to continue
the pregnancy. Distal trisomy 15q syndrome was diag-
nosed in the case which was evaluated due to dolicho-
cephaly and mild ventriculomegaly and found to have
also polygyria in fetal MRI; however, the family was not

Fig. 2. In the fetus with Dandy-Walker malformation, wide posterior fossa and cerebellar vermian agenesis (arrow) in (a) sagittal and (b) trans-
axial sections.

Fig. 3. The distribution of the indications associated with intracranial
reasons.
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recommended termination due to the advanced week of
gestation.

Intrathoracic anomalies

This method was employed for the pulmonary volume
evaluation due to the congenital diaphragmatic hernia in
3 out of 5 cases and for the suspected pulmonary seques-
tration confirmed by MRI in two cases. While termina-
tion was carried out in one of the cases with diaphrag-
matic hernia due to the poor prognostic factors con-
firmed by MRI, follow-up was decided in other two cases
after informing family.

In three cases with intraabdominal anomalies, the
cyst/mass suspected in different locations within fetal
abdomen during sonographic examination could not be
confirmed by MRI. In one case, this modality was
referred in terms of gastroschisis/ruptured omophalocele
distinction for the further evaluation of abdominal ante-
rior wall defect and the case was determined to have gas-
troschisis. Fetal MRI was requested in four cases, in
terms of tracheoesophageal fistula/atresia examination in
cases with polyhydramnios whose stomach was imaged as
small/could not be imaged by sonography, and when

esophageal atresia was found in one of these cases, con-
sultation and operation planning were carried out with
pediatric surgery clinic during prenatal period.

In two of the four cases with spinal cord anomalies,
this modality was employed in order to determine the
width of neural tube defect observed in the sonography
for prognosis purposes and for the mass suspicion in
remaining two cases, while diastematomyelia was found
in one of these cases. This modality was used in one case
with neck anomalies, due to the suspected fetal goiter
which could not be confirmed by MRI. Fetal MRI was
requested for renal evaluation in one case with oligohy-
dramnios as well as urogenital tract anomalies, and poly-
cystic kidney was found (Fig. 5). This case was lost with
intrauterine loss in the further weeks.

Other indications

MRI was requested in 23 cases when it was considered
that sonography was insufficient for fetal evaluation due
to maternal obesity. Elevated alpha-feto protein (AFP)
was found in the eight of these cases during the triple
screening test, but fetal dorsal evaluation was insuffi-
cient. Ventriculomegaly was observed in one of 23 cases,

Fig. 4. Severe ventriculomegaly and lissencephaly views in (a) axial, (b) coronal and (c) sagittal sections.
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but no anomaly was found in other cases during fetal
MRI. MRI method was referred in one case found to
have placenta previa in order to evaluate placental adhe-
sion anomalies (Fig. 6) as well as for the further evalua-
tion in one case observed to have wide amniotic sheet. 

Discussion
Although ultrasonography is always the basis of antena-
tal imaging, fetal MRI has becoming a significant com-
plementary method for prenatal diagnosis. Unlike X-ray
and computed tomography screenings, MRI does not
use ionizing radiation. Many studies even including
pregnant MRI technicians have shown that MRI is safe
and does not have adverse clinical effects.[6–8] Although
the safety of MRI has been still investigated, there is no
evidence that it has harmful effects on human embryos
or fetuses.[9–11] However, in practice, it is preferred to Fig. 5. MRI image consistent with bilateral polycystic kidney.

Fig. 6. The view consistent with focal invasion area (arrow) in the case with placenta previa (a and b).
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wait until second trimester due to cautious approach in
terms of teratogenicity, low signal-to-noise ratio in
younger fetuses, increased fetal movement and insuffi-
cient organ development for evaluation. It is avoided to
use intravenous contrast substance since there is no
proven safety level.[12,13] In our center, the earliest exami-
nation was done at 17 weeks, and fetal MRI method was
not employed for any case during first trimester.

Fetal MRI is used primarily to confirm the presence
of an anomaly suspected sonographically. In addition to
the characterization of the anomaly, it may provide addi-
tional findings which are not found by ultrasonography.
Fetal MRI indications may vary among centers due to
various factors such as regional differences in perinatal
management, experience of physician and technician,
presence of appropriate device and access to fetal sur-
gery.[3] In some centers, fetal MRI is used even in the
presence of normal ultrasound when it is considered that
fetus is under great risk.[14]

Suspicious central nervous system anomalies, brain
anomalies in particular, are the most common indica-
tions for fetal MRI. Ventriculomegaly, posterior fossa
and corpus callosum anomalies have been determined as
the most common three indications for fetal cerebral
MRI.[3–5,15] In our study, intracranial pathology was the
major indication for fetal MRI examination, as ventricu-
lomegaly was the most frequently observed sub-group.

In a significant number of fetuses found to have ven-
triculomegaly may have a concomitant structural or
chromosomal abnormality. Since those with isolated
ventriculomegaly have a better neurodevelopmental
result, presence or absence of a concomitant anomaly
has an important impact on the prognosis.[2,6] Although
ventriculomegaly can be seen better by ultrasound, con-
comitant anomalies cannot be observed by sonographic
examination. It is considered that the additional benefit
of fetal MRI compared to USG can be observed in two
different areas; first one is that additional diagnostic data
are obtained without making any change in the treat-
ment plan of pregnancy, and second one is that the addi-
tional diagnostic data obtained by MRI leads to changes
on further approach for pregnancy. For example, Rossi
and Prefumo confirmed USG findings by MRI in
65.4% of the cases while they obtained additional find-
ings in 22.1% of the fetuses. In as high as 30% of the
cases, MRI and sonography were highly different from
each other, and this difference led to change in perinatal
management. The disagreement was observed mostly

on midline anomalies.[16] In the study of Amini et al., the
authors confirmed sonography results by MRI in 55%
of the cases without any additional finding, found addi-
tional findings in 35% of the cases which did not change
perinatal management, and they found additional find-
ings in 10% of the cases which changed gestational
approach. The pregnancies were terminated in these
cases in the light of new data.[17] In our study, we found
additional anomalies in 3 of 36 cases which underwent
fetal MRI due to ventriculomegaly, and MRI con-
tributed to the consultancy for fetal prognosis. While we
offered the termination option in two of these cases, we
ruled out this option in other case due to the advanced
week of gestation, but planned the postnatal manage-
ment of newborn during prenatal period in consultation
with related departments.

In corpus callosum and posterior fossa anomalies, the
multiplane characteristics of MRI enable the detailed
evaluation of these structures, and it is also beneficial to
identify concomitant anomalies which are important for
the prognosis.[15] Pulmonary hypoplasia in fetuses with
congenital diaphragmatic hernia is the most important
factor affecting neonatal mortality and morbidity.[1–3] As
we preferred in our clinic, pulmonary volume measure-
ments by fetal MRI contributes to the perinatal manage-
ment via neonatal survival prediction. In the study of
Lee et al. where the authors investigated the congenital
diaphragmatic hernia by total pulmonary volume
obtained via fetal MRI, they reported that the survival
rate was 90% in the patients with total pulmonary vol-
ume higher than 40 mL, and 35% in those with less than
20 mL. A significant relationship has been observed
between total pulmonary volume and need for extracor-
poreal membrane oxygenation.[18] In one of the three
cases with diaphragmatic hernia in our study, we
planned termination in the light of the data we obtained
by MRI, and we decided to follow up other three cases
considering the good prognosis.

Despite the significant technical improvements in
obstetric ultrasonography, there are difficulties encoun-
tered for the fetal sonography in this patient group due
to the negative impacts of maternal obesity on the dis-
persion of sound waves.[19] The previous studies have
focused on the difficulties for obtaining sufficient images
for the evaluation of cardiac and cerebrospinal fluids in
particular. It is suggested to use complementary imaging
modalities such as fetal MRI in order to overcome the
negative impacts of obesity on the obstetric imaging .[20]
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In our center, we referred to fetal MRI method for the
evaluation of abdominal anterior wall and fetal dorsal
imaging in 23 cases for which fetal sonography was
insufficient due to obesity and AFP values used particu-
larly for the screening of neural tube defect were high.
MRI is not superior to fetal echocardiography for the
evaluation of fetal cardiac structures. Therefore, its
additional contribution for this patient group is contro-
versial.[3] We found no patient which underwent MRI
examination due to cardiac anomaly.

Conclusion
In conclusion, fetal MRI has been used more widely for
proper perinatal management and consultancy in cases
where sonography is insufficient. More availability of
MRI devices, increased expertise in this field and further
advancements in MRI technology will lead to more
common use of this modality in the perinatology field.
However, unnecessary use of fetal MRI is associated
with the anxiety of patient and increased cost burden.
The collaboration of clinicians, who play a role in the
obstetric management, with radiologists is beneficial for
the selection of proper indications and the prevention of
unnecessary practices. 

Conflicts of Interest: No conflicts declared.

References
1. Rathee S, Joshi P, Kelkar A, Seth N. Fetal MRI: a pictorial

essay. Indian J Radiol Imaging 2016;26:52–62.
2. Robinson I. Fetal magnetic resonance imaging: a valuable

diagnostic tool. Infant 2009;5:124–6.
3. Patenaude Y, Pugash D, Lim K, Morin L; Diagnostic Imaging

Committee; Society of Obstetricians and Gynaecologists of
Canada. The use of magnetic resonance imaging in the obstet-
ric patient. J Obstet Gynaecol Can 2014;36:349–63.

4. Sohn YS, Kim MJ, Kwon JY, Kim YH, Park YW. The useful-
ness of fetal MRI for prenatal diagnosis. Yonsei Med J 2007;
48:671–7.

5. Daire A, Andronikou S, Boutall A, Constantatos S, Stewart C,
Candy SE. Evaluation of fetal MRI in a South African referral
centre. S Afr Med J 2015;105:930–3.

6. Coakley FV, Glenn OA, Qayyum A, Barkovich AJ, Goldstein
R, Filly RA. Fetal MRI: a developing technique for the devel-
oping patient. AJR Am J Roentgenol 2004;182:243–52.

7. Kok RD, de Vries MM, Heerschap A, van den Berg PP.
Absence of harmful effects of magnetic resonance exposure at
1.5 T in utero during the third trimester of pregnancy: a fol-
low-up study. Magn Reson Imaging 2004;22:851–4.

8. Baker PN, Johnson IR, Harvey PR, Gowland PA, Mansfield P.
A three-year follow-up of children imaged in utero with echo-
planar magnetic resonance. Am J Obstet Gynecol 1994;170(1
Pt 1):32–3.

9. Yip YP, Capriotti C, Talagala SL, Yip JW. Effects of MR
exposure at 1.5 T on early embryonic development of the
chick. J Magn Reson Imaging 1994;4:742–8.

10. Tyndall DA. MRI effects on craniofacial size and crown-rump
length in C57BL/6J mice in 1.5T fields. Oral Surg Oral Med
Oral Pathol 1993;76:655–60.

11. Chen MM, Coakley FV, Kaimal A, Laros RK Jr. Guidelines
for computed tomography and magnetic resonance imaging
use during pregnancy and lactation. Obstet Gynecol 2008;112:
333–40.

12. Brasseur-Daudruy M, Ickowicz V, Eurin D. Fetal MRI: indi-
cations, limits and dangers. [Article in French] Gynecol Obstet
Fertil 2007;35:678–83.

13. Garcia-Bournissen F, Shrim A, Koren G. Safety of gadolinium
during pregnancy. Can Fam Physician 2006;52:309–10.

14. Glenn OA, Barkovich J. Magnetic resonance imaging of the
fetal brain and spine: an increasingly important tool in prena-
tal diagnosis: part 2. AJNR Am J Neuroradiol 2006;27:1807–
14.

15. Glenn OA. MR imaging of the fetal brain. Pediatr Radiol 2010;
40:68–81.

16. Rossi AC, Prefumo F. Additional value of fetal magnetic reso-
nance imaging in the prenatal diagnosis of central nervous sys-
tem anomalies: a systematic review of the literature. Ultrasound
Obstet Gynecol 2014;44:388–93.

17. Amini H, Axelsson O, Raiend M, Wikström J. The clinical
impact of fetal magnetic resonance imaging on management of
CNS anomalies in the second trimester of pregnancy. Acta
Obstet Gynecol Scand 2010;89:1571–81.

18. Lee TC, Lim FY, Keswani SG, Frischer JS, Haberman B,
Kingma PS, et al. Late gestation fetal magnetic resonance
imaging-derived total lung volume predicts postnatal survival
and need for extracorporeal membrane oxygenation support in
isolated congenital diaphragmatic hernia. J Pediatr Surg 2011;
46:1165–71.

19. Tsai PJ, Loichinger M, Zalud I. Obesity and the challenges of
ultrasound fetal abnormality diagnosis. Best Pract Res Clin
Obstet Gynaecol 2015;29:320–7.

20. Maxwell C, Glanc P. Imaging and obesity: a perspective dur-
ing pregnancy. AJR Am J Roentgenol 2011;196:311–9.


