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Abstract

Ozet

Ultrasonography (USG) is the primary imaging method for prenatal di-
agnosis of fetal abnormalities since its discovery. Although it is the pri-
mary method of fetal imaging, it cannot provide sufficient information
about the fetus in some conditions such as maternal obesity, oligohy-
dramnios and engagement of the fetal head. At this stage, magnetic
resonance imaging (MRI) facilitates examination by providing more
specific information. The need and importance of fetal MRI applica-
tions further increased by the intrauterine surgery which is currently
gaining popularity. Some advantages of fetal MRI over USG are the
good texture of contrast, a greater study area and visualization of the
lesion and neighbourhood relations, independence of the operators.
Also it is not affected by maternal obesity and severe oligohydramni-
os. However, MRl is inadequate in detecting fetal limb and cardiac ab-
normalities when compared to USG. MRI is not used routinely in preg-
nancy. It is used in situations where nonionizing imaging methods are
inadequate or ionizing radiation is required in pregnant women. It is
not recommended during the first trimester. Contrast agent (Goda-
linium) is not used during pregnancy. It is believed that MRI is not
harmful to the fetus, although the biological risk of MRI application is
not known. MRI technique is superior to USG in the detection of cor-
pus callosum dysgenesis, third-trimester evaluation of posterior fossa
malformations, bilateral renal agenesis, diaphragmatic hernia and as-
sessment of lung maturation. Especially, it is the method of choice for
evaluation of central nervous system (CNS) abnormalities. Fetal MRI
has a complementary role with USG. It provides important information
for prenatal diagnosis, increases diagnostic accuracy, and in turn affects
the prenatal treatment, prenatal interventions and birth plan.
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Ultrasonografi (USG) kesfedilmesinden giiniimiize kadar fetal ano-
malilerin prenatal tanisinda primer goriintiileme yontemidir. Fetal
goriintilemede USG primer yontem olmasina ragmen fetus hakkinda
yeterli bilgi veremedigi obezite, oligohidramnioz, fetal basin angajma-
n1 gibi durumlar vardir. Bu asamada manyetik rezonans goriintiilleme
(MRG) daha fazla spesifik bilgi saglayarak bize yardimci olmaktadir.
Giiniimiizde giderek yayginlasan intrauterin cerrahi, fetal MRG uygu-
lamalarna olan ihtiyaci ve 6nemini daha da arttirmaktadir. MRG’nin
doku kontrastini iyi verebilmesi, inceleme alanimin biiyiik olmasi ve
boylece lezyon ile olan komsuluklarn iligkisinin gosterilebilmesi, ope-
ratérden bagimsiz olusu, maternal obezite ve ciddi oligohidramnioz
durumundan etkilenmemesi USG’ye olan tstiinliiklerindendir. Ancak
fetal ekstremite degerlendirilmesi ve fetal kardiyak anomali tesbitinde
MRG, USG'ye gore yetersiz kalmaktadir. MRG gebelikte rutin olarak
kullanilmaz. Noniyonize goriintii yontemleri yetersiz kaldiginda veya
iyonoze radyasyon gerektiren durumlarda gebe kadinlarda MRG kul-
lanilir. {lk trimesterde énerilmemektedir. Kontrast madde (Gadolini-
um) kullanilmaz. MRG uygulamasinin biyolojik riski bilinmemekle bir-
likte fetusa zararh etkisi olmadigina inanilmaktadir. Kopus kallozum
disgenezisi, ticlincii trimesterde posterior fossa malformasyonlarinin
degerlendirilmesi, bilateral renal agenezi, diyafram hernisi ve akci-
ger maturasyonu saptamada MRG teknigi USG’ye iistiindiir. Ozellik-
le santral sinir sistemi (SSS) anormalliklerinin degerlendirilmesinde
siklikla kullamlan bir yontemdir. Fetal MRG, USG’yi tamamlayici bir
rol iistlenmekte ve prenatal tanida 6nemli bilgiler saglayarak tan1 dog-
rulunu, prenatal tedaviyi, prenatal girisimi ve dogum planini etkileye-
bilmektedir.
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Introduction

Ultrasonography (USG) has been the primary imaging meth-
od in diagnosing fetal anomalies since its discovery (1). USG
has been used since the 1950’s. With the progression of tech-
nological improvements with time, imaging with real-time
USG, color Doppler, power Doppler, 3 and 4 dimensional

USG has taken its place in fetal evaluation. Although USG is
the primary method in fetal imaging, in situations where it
cannot give sufficient information about the fetus, magnetic
resonance imaging (MRI) helps us by providing more spe-
cific information (2). Nowadays the increasing intrauterine
surgery has further increased the need and importance of
fetal magnetic resonance imaging. In this article, the position
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of magnetic resonance imaging in obstetric practice has been
presented within the frame of the literature.

History

Evaluating the fetus with MRI is not a very new method. The
first definition of Fetal MRI was described by Smith and his col-
leagues in 1983 (3). In their early stage studies, fetal movements
prevented the evaluation of fetal morphology. The suggestion
was to perform this technique in cases where limited images
were obtained in the late pregnancy period or in cases where
the fetal movement was limited by oligohydramnios (4). Some
of the researchers performed imaging by sedating the gravida
with benzodiazepine or directly injecting curare into the fetus
to decrease movement (5). Despite all these difficulties, MRI
was accepted as an important method in evaluating fetal anom-
alies (6). MRI was previously used only in the evaluation of the
CNS, but with the development of fast sequences completed
in less than 20 seconds, the anatomy and malformations of the
fetus can be imaged without using any premedication. With
its ease of application and high resolution, the MRI techniques
increasing popularity will obviously be helpful for obstetricians
in future prenatal diagnosing.

Reliability

The biological risk of magnetic resonance imaging is
unknown, but it is believed not to have a harmful effect on the
fetus (7). Despite the high magnetic field in the conducted animal
studies, no negative effects could be shown on fetal develop-
ment (8). At the same time, a study conducted with pregnant
women working in the MRI unit showed no difference from the
control group in terms of pregnancy outcomes (9). Also, chil-
dren undergoing fetal magnetic resonance imaging were moni-
tored for two years and no increase in disease rates could be
shown (10). Despite all these, the Food and Drug Administration
(FDA) requires that the statement ‘the effect on the fetus has
not yet been proven’ be shown on MRI devices. However, the
Society of Magnetic Resonance Imaging has stated that MRI is
indicated in pregnant women when other non-ionizing imaging
methods are insufficient or in situations where ionizing radia-
tion must be used (11).

There are some points that must be paid attention to when
performing magnetic resonance imaging on pregnant women.
It must not be used routinely in pregnancy. It is performed
when cases cannot be diagnosed with ultrasonography. It
is not recommended in the first trimester. Contrast material
(Godolinium) must not be used. Pregnant women must be
informed about the examination with a disclosure form and
must give their approval before the procedure.

Advantages and Disadvantages
Ultrasound is a fetal evaluation method that has been proven to

be reliable, is widely used, and is not expensive. It simultane-
ously provides fetal monitoring and an evaluation of the fetus’

well-being. Fetal and placental blood flow evaluation is another
advantage of ultrasound (12).

As well as its advantages, ultrasound also has disadvantages.
First of all, it is an operator dependent method. In addition,
it gives us only a small sampling area of the fetus; we cannot
observe the fetus as a whole after the second trimester; the
image resolution differs highly whether the examined tissue is
soft tissue or bone; and as a result of the bone structures, the
image quality decreases when evaluating the cranial structure.
Also, the fetal position is another parameter that affects image
quality. Evaluating the anatomical details in breech presenta-
tion in the prone position is very difficult. The image quality is
also very low in situations like obesity, oligohydramnios and
engagement of the fetal head (12-15).

In situations like these, where we cannot obtain sufficient
information about the fetus, MRI does not get seriously affected
It does not contain ionizing radiation. It differs from ultrasound
with its high soft tissue resolution, which provides the distinc-
tion of maternal and fetal organs. The fetus can be examined
three dimensionally (12, 16). It is a perfect method for imaging
intracranial and spinal anatomy. At the same time, it is very
useful in measuring organ volumes, such as the lungs. Its other
advantages are not being operator dependent and obtaining
more than one image. Its disadvantages can be listed as its
high cost, being a method which is difficult to obtain, and the
fetal-maternal-amnion fluid and extremity movements cause
artifacts. This is why maternal sedation could be necessary
in fetuses that move a lot. Although a distinct fetal effect has
not been determined up to today, long term results are still
unknown (7, 9, 10, 17-26). Therefore it is not recommended for
use in pregnancies earlier than the eighteenth week (2). Also, it
cannot be usd for people who suffer from claustrophobia.

Technique

The fetus must be evaluated in terms of position and fetal car-
diac activity (for medicolegal reasons) before MRI. Fetal MRI is
applied to the pregnant woman in the supine position. Images
are obtained in sagittal, transverse and coronal planes with
a T2 weighted sequence. Due to its placental transition, con-
trast material is not used in examinations. The nasopharynx,
oropharynx, trachea and lungs are observed as hyperintense
because they are filled with amniotic fluid. The aorta, pulmo-
nary vessels and heart have hypointense signals. For this rea-
son, we cannot differentiate the fetal heart chambers with MRI.
While the thyroid gland is observed in equal intensity with its
surrounding tissues in T2 weighted sequences, it can be easily
distinguished from its neighboring structures in T1 weighted
sequences, where it is clearly hyperintense. The stomach, small
intestinal loops and colon are selected as hypointense in T2
weighted sequences because of their meconium content. The
liver, spleen and kidneys have a mean signal character. The
gallbladder is observed as a cystic structure next to the lower
edge of the liver. The urinary bladder is a liquid filled structure
that can be easily recognized in the pelvis. The scrotum and
penis are frequently observed in the male fetus but the female
genital organs mostly cannot be selected.
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Indications

Fetal MRI can be used in the following cases (1, 2, 12, 15):
Situations where USG is limited:
* In the presence of maternal obesity,
* Decreased amniotic fluid cases (oligohydramios, mem-
brane rupture),
e Third-trimester evaluation of the posterior fossa,
* The fetus position unsuitable for the evaluation with ultra-
sound.
Fetal assessment:
* Detailed diagnosis and analysis of anomalies that require
termination of pregnancy,
* The evaluation of conditions associated with multiple
anomalies,
* Intracranial and spinal malformations,
* Facial malformations such as cleft lip and palate,
e Pathology of multiple pregnancy (twin-twin transfusion,
acardiac twin, etc.),
* Fetal masses,
¢ Thoracic lesions, evaluation of anomalies of the neck that
cause compression of the airway,
* Abdominal wall defects,
* Skeletal dysplasias,
¢ Placenta and cord abnormalities,
* Cases where fetal surgery is planned,
* The method of birth and determining if neonatal support
is needed.
The MRI technique is superior to USG in detecting corpus cal-
losum dysgenesis, third-trimester evaluation of posterior fossa
malformations, bilateral renal agenesis, diaphragmatic hernia
and lung maturation. It is a frequent method used in evaluating
especially central nervous system (CNS) anomalies.

Fetal Central Nervous System Anomalies

Although MRI and USG are complementary methods in evalu-
ating the fetal central nervous system, fetal MRI provides
increased contrast resolution that increases anatomical detail,
and sometimes can change the diagnosis. In the evaluation of
the fetal CNS with USG, there are conditions for which imaging
is insufficient, such as maternal obesity, oligohydramnios and
poor fetal position. Magnetic resonance imaging is less affected
by these conditions (27). In 40 percent of the CNS anomalies
diagnosed with USG, the diagnosis changed and in 46 percent,
changes in management occurred (14, 28, 29).

Neuroectodermal elements forming the brain paranchyme are
derived from the germinal matrix that surrounds the ventricle as
a thick layer. Neuronal cells migrate from the germinal matrix
to the cortex between weeks 6-24, forming the temporary cere-
bral laminar organization. This organization is completed at the
twenty-eighth week. From week 16 to week 20 the cerebral
surface is observed to be smooth with the exception of the
minimal Sylvian fissure. We observe an increase in the sulcus
formation with maturation. Observing specific sulci with mag-
netic resonance imaging can determine an estimated fetal age.
The observed sulcus formation is observed with a delay of 2-3

weeks later than the anatomic specimens. An extra two week
delay occurs in fetuses with a central nervous system malfor-
mation. In short, the relationship between sulcus formation and
gestational week is very important.

Myelin formation starts in the peripheral nervous system at
week 16, in the central nervous system at week 20 and pro-
gresses with a specific sequence. Myelin formation is seen with
fetal MRI in the posterior brain stem at week 20, the internal
capsule posterior leg at week 33 and the subcortical area at
week 35. We must look at the compliance of myelin formation
with the gestational week when evaluating the fetal MRI results.
The corpus callosum starts to develop at week 20. The ventricles
are observed larger with MRI compared to USG between weeks
20-24 (physiological hydrocephaly). The ventricle dimensions
decrease between weeks 24-28. The ventricles seem narrower
than normal between weeks 34-36 (30). Between weeks 23-36,
cerebellar folds become evident and the middle cerebellar
peduncle develops. This is why evaluation with MRI is best after
week 24.

Neuronal migration anomalies

Magnetic resonance imaging plays a major role in prenatal diag-
nosis of cortical development anomalies. MRI findings of corti-
cal malformations are usually similar to postnatal imaging (31).
Migration anomalies can be isolated or may be accompanied
by other brain anomalies.

Polymicrogria is an organization disorder occurring as a result
of an injury of the cortex after neuronal migration. The cortex’s
six-layer structure has been corrupted. This can be due to
genetic and ischemic causes and infections with cytomegalovi-
rus. The most common cause of injury is ischemia (32).
Schizencephaly is an anomaly characterized by a cleavage
in the gray matter stretching from the ventricle to the cortex.
The amount of cortex area determines the prognosis (33).
Lissencephaly, meaning smooth brain, is having no gyrus or a
very small number of gyrus-sulcus. Heterotopy is the stopping
of radial migration during brain development and the abnormal
localization of gray matter nerve cells. Eighty percent of lissen-
cephaly, 73 percent of polymicrogria, 100 percent of schizen-
cephaly and 54 percent of heterotopy were diagnosed with fetal
MRI in the third trimester (34).

Ventriculomegaly

It is the most commonly observed CNS anomaly in prenatal
period and is also the most common fetal MRI indication.
Ventriculomegaly is diagnosed with the transatrial width being
greater than 10mm (35). The causes of ventriculomegaly and
the accompanying anomalies can also be detected with fetal
MRI. Eighty-four percent of fetuses with a ventriculomegaly
diagnosis may have accompanying CNS anomalies, additive
organ anomalies and chromosomal anomalies (36). In 40-50
percent of cases, associated anomalies can be shown with
magnetic resonance imaging (37-39). When the ventricular
width increases, the risk of additional anomalies also increases.
Although fetuses with the diagnosis of mild ventriculomegaly
(10-15 mm in transatrial width) are mostly healthy and nor-
mal at birth, they have a small amount of risk of intrauterine
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growth retardation (IUGR). The prognosis is much better when
ventriculomegaly is isolated (40). Congenital or acquired (after
infection, hemorrhage) aquaductal stenosis can be diagnosed
with MRI by detecting a normal sized 4" ventricle, expanded
3 ventricle and lateral ventricles (41). Ventriculomegaly can
be observed with cerebral atrophy after ischemia or infection.
In ventriculomegaly occurring due to ischemia or infection of
the brain tissue, irregularity in ventricle walls and cortical loss
can be observed (42). Thus, we can understand if ventriculo-
megaly is developmental, destructive or obstructive with MRIL
We observe ventricular dilatation in the third and both lateral
ventricles of the fetus in Figure 1.

Anomalies of the corpus callosum

Abnormalities of the corpus callosum can be identified easily
with magnetic resonance imaging. The distinction of total or par-
tial agenesis, hypoplasia of the corpus callosum can be made.
CNS anomalies and non-CNS anomalies accompany corpus
callosum agenesis with a rate of 85 percent and 62 percent,
respectively (43). Twenty percent of the cases thought to have
corpus callosum agenesis with ultrasonography were found to
be normal with MRI. The diagnosis of partial agenesis is very dif-
ficult with USG. An arachnoid cyst located on the upper wall of
the third ventricle can mistakenly be diagnosed as collasal agen-
esis. Magnetic resonance imaging technique may change the
diagnosis by showing the cyst wall and the corpus callosum (44).

Holoprozencephaly

It is a congenital anomaly existing because of a cleavage defect
of the prozencephalon known as the front brain. It is diagnosed
by a single ventricle, fusion of the thalamus, absence of the
cavum septum pellisidum and falx cerebri. The diagnosis of
severe forms like semilobar and alobar holoprozencephaly can
be easily recognized by observing a single ventricle and fusion
of the cerebral hemispheres. However, MRI is very useful in the
diagnosis of lobar form and the distinction of lobar holoprozen-
cephaly, another cause of ventriculomegaly (45).

Neural tube defects
(Anencephaly, encephalocele, inencephaly, craniorachitism,
meningocele, meningomyelocele, spina bifida occulta)

The diagnosis of neural tube defects (NTD) can be done to
a large extent with sonography but USG can be insufficient
in detecting mild forms of NTD or accompanying anomalies.
In the study of Wang and colleagues, results showed that an
abnormal vertebral body sequence was detected with USG in
all of the cases with spinal malformations, but only the cases
with a suspicion of meningocele and myelomeningocele could
be diagnosed. He found that syringomyelia, diastematomyelia,
hemivertebrae, spinal cord arachnoid cysts and tethered cord
were missed. It was reported that only the diagnosis of hemi-
vertebra could not be made with magnetic resonance imaging
because of the fetal vertebra bodies being too small in size (46).
An encephalocele case is seen in Figure 1 (a, b, ¢, d). An 11 mm
diameter defect has been observed in the left occipital bone
and a 2.5 cm diameter cephalocele sac was observed from this
defect. Brain tissue and the herniation of the posterior of the
left lateral ventricle inside the cephalocele sac are noteworthy.

Posterior fossa defects

USG does not give sufficient information about posterior fossa
anomalies, especially in the third trimester. The diagnosis of
these pathologies can easily be made with magnetic resonance
imaging. The sisterna magna measurements larger than 10 mm
may suggest Dandy-Walker malformation, Dandy-Walker vari-
ant (partial wermian agenesis), mega sisterna magna, cerebel-
lar hypoplasia or arachnoid cyst (47, 48). In the Dandy-Walker
malformation there are vermis agenesis, dilatation of the fourth
ventricle and elongating of the posterior fossa below the ten-
torium. Sixty-eight percent of supratentorial malformations are
accompanied by Dandy-Walker malformation. MRI also pro-
vides the differentiation of posterior fossa arachnoid cysts from
vermian development anomalies (44).

Tuberous sclerosis

It is an autosomal dominant disorder proceeding with mental
retardation and seizures that can also have involvement of the
brain, heart, skin, kidney and other organs. MRI is highly effec-
tive in demonstrating cardiac rhabdomyomas and subependy-
mal tubers before week 21. The differentiation of tubers from
hamartomas and subcortical heterotopic brain tissue can be
made (49).

Figure 1. A case with ventriculomegaly and encephalocele
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Sacrococcygeal teratoma

It is a cystic or solid tumor located at the coccyx that is classi-
fied according to its extra or intrapelvic component. Type 1 is
an external presacral component, Type 2 is a small presacral
component accompanying the external component, Type 3 is
a small extrapelvic component with an intrapelvic and intraab-
dominal elongation, Type 4 frequently elongates towards the
whole pelvis and abdomen. It is often accompanied by polyhy-
dramnios. Hydrops may be seen due to compression of the fetal
aorta and inferior vena cava and increased fetal cardiac output.
Vascularity increases with an increase in the solid component.
Magnetic resonance imaging shows the tumor’s intrapelvic
and intraspinal elongation. It gives a better discrimination
between sacral myelomeningocele and cystic sacrococcygeal
tumors (50). In Figure 2 (a, b), a 14x11x11 cm sized sacrococ-
cygeal teratoma filling the whole fetal pelvis showing exophytic
extensions to the pelvic and anal regions is seen.

Intracranial bleeding and destructive lesions

The frequency of intrauterine ischemia is unknown, but a study
reported that 14 percent of perinatal mortalities occurred due to
ischemic changes. Ischemic injury may result in very different
appearances, such as ventriculomegaly, microcephaly, hydro-
cephalus, porencephaly, encephalomalacia, capsular ischemia
and cerebral atrophy. Morphology depends on the affected
area, and the time between the damage and imaging. Magnetic
resonance imaging is superior to USG in diagnosing these
lesions (23, 44, 51).

Fetal Neck Anomalies

Although fetal neck masses are not common, they are impor-
tant because they can cause airway obstruction at birth. Among
the neck masses cystic hygroma, goiter and teratomas are
the most frequent. Teratomas are midline lesions that can be

solid or cystic. Cystic hygroma may be accompanied by Down
syndrome, Trisomy 18, Turner syndrome, and hydrops fetalis.
Magnetic resonance imaging has an important role in char-
acterizing the lesion and describing the relationship between
large vascular structures and the airway (52).

Obstruction of the trachea and larynx causes the lungs to over-
inflate, a flattening of the diaphragm, and a decrease in the
venous return to the heart, resulting in fetal hydrops and ascites.
Bilateral hyperechoic enlarged lungs, flattening or eversion of
the diaphragm, fluid leveling in the airways under the obstruc-
tion, fetal hydrops and ascites can be shown with ultrasonog-
raphy. All these findings can also be described with MRI (53).

Fetal Thoracic Anomalies

Management of fetal abnormalities in the fetal thorax is very
important in terms of prognosis. Especially the localization of
a thoracic mass and its relationship with other organs provides
us with important information. Sometimes, bronchial atresia,
tracheal atresia, or pulmonary atresia can be diagnosed as cys-
tic adenoid malformation with USG. Fetal MRI is very useful in
these cases. In a study conducted by Hubberd and colleagues,
the USG diagnosis of fetal thoracic anomalies changed in 50
percent of cases after performing a MRI (54).

Fetal lung maturation is very important in terms of fetal progno-
sis and can be detected with signal changes in T1-T2-weighted
sequences with fetal MRI (55). Congenital cystic adenoid mal-
formation, bronchopulmonary sequestration, fetal hydrothorax
and congenital diaphragmatic hernia are commonly seen tho-
racic masses.

Congenital cystic adenomatoid malformation

They are multicystic masses associated with the normal bron-
chial system of the lung which are formed by bronchioles
showing abnormal proliferation. Its feeding artery is from the

Figure 2. A case with sacrococcygeal teratoma
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aorta and its venous drainage is to the pulmonary vein. It can
originate from one lobe and segment or multiple lobes. Type
1 is macrocystic, Type 2 is a small macrocystic form. Type 3
includes solid and microcystic areas and has a poor prognosis.
Typing can be done with magnetic resonance imaging as well
as showing a better lung tissue compression when compared
with USG (44).

Bronchopulmonary sequestration

Itis a structure occurring from a nonfunctional lung tissue that is
not related to the tracheobronchial system. It can be intralobar
or extralobar. The extralobar one has its own pleura and feed-
ing artery from the systemic circulation. Bronchopulmonary
sequestration (BPS) has a relatively good prognosis. These
vascular structures can be observed better with Doppler USG.
Bronchopulmonary sequestration can be confused with adre-
nal tumors when it is located at the upper abdomen and MRI
could be used for their differentiation (56).

Congenital diaphragmatic hernia

It mostly (90 percent) originates from the left posteriolat-
eral region of the diaphragm. Only 10 percent originate from
the right diaphragm. In two percent of the cases it can be
bilateral. Fetal survival varies between 40 percent and 90 per-
cent (57). The degree of pulmonary hypoplasia associated
with the congenital diaphragmatic hernia, liver herniation and
size of hernia sac is very important in determining the
prognosis (58). The organs herniated into the thoracic cavity
can easily be selected with magnetic resonance imaging. More
frequently, the stomach, small intestine and colon, also liver,
gallbladder and spleen are the organs that can be herniated.
Comments can be made in terms of prognosis by determining
the existing fetal lung volume.

Fetal Abdominal Organ Anomalies

The liver tissue can be evaluated very well with MRI. During
fetal development the liver shows signal changes. By looking
at the measurement changes of the T2-weighted series of the
fetal liver after maternal oxygenation, evaluation of abnormali-
ties such as placental insufficiency and IUGR can be carried
out (59). Hemangioendothelioma, hepatoblastoma, and ham-
artomas are rare liver masses seen in the fetus. These lesions
have specific magnetic resonance images.

Meconium can be seen in the rectum as early as the fourteenth
week with fetal MRI. If mecomium is not visible in the middle-
distal intestines we could suspect atresia or perforation. Cystic
abdominal masses can be differentiated from intestinal atresia
with fetal MRI,and it can also show the location of the intestinal
atresia (60). MRI can be helpful in verifying anterior abdominal
wall defects.

As renal anomalies are frequently associated with oligohy-
dramnios, detection of anomalies with USG is often difficult.
In complex urinary system anomalies like primary megaureter,
horse shoe kidney, renal agenesis, bladder extrophy and cloa-
cal anomaly, MRI is very helpful in the diagnosis of imperforate
hymen and hydrocolpos.

Skeletal Anomalies

In general, an idea about the development of the skeleton and
the size of the thorax can be obtained with MRI. It can also
provide information about the details of the development of the
pineal gland (61).

Monozygotic Twin Pregnancy Complications

Specific complications such as twin to twin transfusion syn-
drome, acardiac twins, conjoined twins and embolization
syndrome create an indication for fetal surgery intervention in
monochorionic twins (62). Some of these complications are
associated with the neurological damage caused by thrombotic
ischemia (63). Parenchymal destruction can be detected with
MRI (23). The best indicator of ischemic injury is the cavitary
lesions that can be visualized on MRI two weeks after ischemic
injury. In the future, diffusion MRI technique may allow earlier
identification of ischemic damaging.

Placental Invasion

Placental invasion anomalies are frequently associated with
uterine surgery, uterine infections and placenta previa. Magnetic
resonance imaging is a complementary method for ultrasound
in patients who have a placental invasion risk. The USG find-
ings of placental invasion are subplacental hypoechoic zone
loss, accompanying placenta previa in most cases, detection of
a large number of large intervillous ponds inside which blood
flow can be observed, with large vessels expanding into the
myometrium.

The magnetic resonance imaging findings in T2-weighted
sequences can be seen as myometrial loss, placental tissue
signal exceeding the uterine border, and loss of the fat tissue
between the uterine and pelvic organs. Lax and colleagues
described placental invasion with MRI with the findings of het-
erogeneous signal intensity inside the placenta, hypointense
intraplacental band in T2 weighted sequences, and swell-
ing of the lower uterine (64). Using godolinium in magnetic
resonance imaging can help in providing discrimination of the
placenta and myometrium, but because of its placental trans-
mission the profit-loss rate must be taken into consideration.
Diffusion weighted MRI based on the specific diffusion of water
molecules in the tissue provides a characteristic image for
the tissue. The normal endometrium has high signal intensity
because of its dense cells and abundant cytoplasm. On the
basis of this hypothesis, the investigation of the diagnosis of
placental invasion with diffusion MRI can become easier (65).
In conditions such as posterior located placenta and a previ-
ous caesarean section where imaging especially with MRI is
difficult, evaluating the placenta with USG must be considered.

Volumetric Measurements

Whole fetus volume or single organ volume measurements can
be made easily and accurately with fetal MRI (66). Lung volume
is important in determining the degree of pulmonary hypopla-
sia and liver volume is important in diagnosing IUGR.



J Turkish-German Gynecol Assoc 2011; 12: 39-46

Kosiis et al.
Fetal magnetic resonance imaging

45

Conclusion

Ultrasonography still remains the first choice in prenatal diag-
nosis. However, with the development of prenatal treatment
methods, the importance of prenatal diagnosis is gradually
increasing. The superiorities of magnetic resonance imaging
to USG are; giving good tissue contrast, the large study area
thus demonstrating the lesion and its relationship between the
neighboring structures, being operator independent, not being
affected by maternal obesity and severe oligohydromnios.
However, MRI is insufficient in the evaluation of fetal limbs and
the detection of fetal cardiac anomalies according to USG. Fetal
MRI has a complementary role for USG and can affect diagno-
sis accuracy, prenatal treatment, the prenatal approach and
birth planning by providing important information in prenatal
diagnosis.
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