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Abstract The aim of this study was
to evaluate the role of MR imaging
of the fetus to improve sonographic
prenatal diagnosis of congenital
anomalies. In 40 fetuses (not consec-
utive cases) with an abnormality di-
agnosed with ultrasound, additional
MR imaging was performed. The ba-
sic sequence was a T2-weighted sin-
gle-shot half Fourier (HASTE) tech-
nique. Head, neck, spinal, thoracic,
urogenital, and abdominal fetal pa-
thologies were found. This retro-
spective, observational study com-
pared MR imaging findings with ul-
trasonographic findings regarding
detection, topography, and etiology
of the pathology. The MR findings
were evaluated as superior, equal to,
or inferior compared with US, in
consent with the referring gynecolo-
gists. The role of these findings in
relation to pregnancy management
was studied and compared with post-
natal follow-up in 30 of 40 babies.
Fetal MRI technique was successful
in 36 of 39 examinations and provid-
ed additional information in 21 of 40
fetuses (one twin pregnancy with
two members to evaluate). More pre-
cise anatomy and location of fetal

pathology (20 of 40 cases) and addi-
tional etiologic information (8 of 
40 cases) were substantial advanta-
ges in cerebrospinal abnormalities
[ventriculomegaly, encephalocele,
vein of Galen malformation, callosal
malformations, meningo(myelo)-
cele], in retroperitoneal abnormali-
ties (lymphangioma, renal agenesis,
multicystic renal dysplasia), and in
neck/thoracic pathology [cervical
cystic teratoma, congenital hernia 
diaphragmatica, congenital cystic 
adenomatoid lung malformation
(CCAM)]. This improved parental
counseling and pregnancy manage-
ment in 15 pregnancies. In 3 cases,
prenatal MRI findings did not corre-
late with prenatal ultrasonographic
findings or neonatal diagnosis. The
MRI provided a more detailed de-
scription and insight into fetal anato-
my, pathology, and etiology in the
vast majority of these selected cases.
This improved prenatal parental
counseling and postnatal therapeutic
planning.
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The value of fast MR imaging as an adjunct 
to ultrasound in prenatal diagnosis

Introduction

Magnetic resonance imaging is a superior imaging mo-
dality for many diagnostic problems. Images can be ob-
tained in any orientation and the soft tissue contrast is
excellent. Continuous technical improvements have led

to subsecond acquisition schemes that provide T1- and
T2-weighted images with a relatively high in-plane reso-
lution. In the frame of fetal imaging, the lack of ionizing
radiation is an additional advantage. No adverse magnet-
ic effects on fetal growth or development are reported in
the literature [1, 2, 3, 4]. These factors make MRI a
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promising and already accepted modality to image the
fetus and fetal pathology of the different organ systems
[5, 6, 7, 8, 9].

Currently, two main tasks have to be addressed. The
image quality has to be studied for the specific applica-
tions in fetal MRI and good indications have to be for-
mulated. Many authors report their experience on the
subject and each article has contributed to further speci-
fication of the indications for MR imaging of the fetus
[5, 6, 7, 8, 9].

In our department, an MRI of the fetus is performed
when a sonographic abnormality is detected and further
diagnostic information is considered useful in pregnancy
management. We reviewed retrospectively our cases of
the past 5 years and evaluated the value of MRI with re-
gard to diagnostic information and its influence in fur-
ther decision making as well as parental counseling.
Since the pathology is diverse and the number of patients
of each pathology is limited, statistical analysis of our
observations could not be performed.

The purpose of this article is a retrospective, observa-
tional analysis of US and MRI abnormalities in selected
prenatal pathology.

Materials and methods

From 1996 to 2001, fetal abnormalities detected on US were fur-
ther investigated with MRI in 38 pregnant women (mean age
28 years, age range 18–41 years): 5 twin pregnancies and 33 sin-
gletons. Only in one twin pregnancy did the two members have to
be investigated. In the other four twin pregnancies, we examined
thoroughly only the indicated member in order to limit the exami-
nation time. One patient with fetofetal transfusion syndrome was
investigated before and after treatment of the transfusion syn-
drome. Finally, 40 fetuses were investigated with US and MRI.
Mean gestational age (GA) was 28.3 weeks (range 19–39 weeks).

The cases were selected with prenatal ultrasound. The main
objective of the additional MR imaging was to complete or to fur-

ther specify ultrasonographic abnormalities. The diagnostic prob-
lem was discussed in advance by a multidisciplinary board of radi-
ologists, gynecologists with experience in ultrasonography, and
neonatologists.

Before the examination, all patients were orally informed
about the procedure and the safety of the technique as reported
thus far in the literature and all provided their informed consent.

Abnormal prenatal US findings selected for additional MRI
concerned different anatomical regions of the fetus such as central
nervous system pathology, neck pathology, as well as thoracic and
abdominal or retroperitoneal abnormalities. In 1 patient there was
associated maternal and fetal abnormality (Table 1).

All magnetic resonance examinations were performed on 1.5-T
MR systems, either a 1.5-T Siemens Vision system (14 cases; 
Siemens, Erlangen, Germany) or a 1.5-T Philips Gyroscan system
(25 cases; Philips, Best, The Netherlands). The body phased-array
coil was used in all cases.

The women were positioned in decubitus dorsalis or on the left
side to improve their comfort during the examination. Ultrafast
imaging techniques were used in all patients. The basic sequence
for the studies on the 1.5-T Siemens Vision system was a T2-
weighted half-Fourier single-shot turbo spin-echo (HASTE) acqui-
sition that acquires two consecutive images after a single radio-
frequency excitation pulse [10]. The first image had an echo time
of 60 ms, and the second image had an echo time of 400 ms. This
particular sequence was not available on the 1.5-T Philips Gyro-
scan system; instead, we used a single-shot HASTE acquisition
with effective echo time of 60 ms and a single-shot rapid acquisi-
tion with relaxation enhancement (RARE) acquisition of the same
location using an echo time of 1 s. Other parameters for all
HASTE acquisitions were identical for both the Siemens and the
Philips systems: matrix 160¥256, echo spacing 4.2 ms, bandwidth
650 Hz/pixel, slice thickness 27 mm and refocusing pulse
120–160°. The field of view was set at the minimal possible value
and depended strongly on the chosen orientation. The RARE ac-
quisition had a matrix of 256¥256, slice thickness as in the
HASTE acquisition, bandwidth 395 Hz/pixel and echo spacing of
7.8 ms. In addition to these sequences, other techniques were ex-
plored to increase image resolution, to improve image contrast, or
to obtain T1-weighted images. Other T2-weighted acquisitions in-
cluded multishot turbo-spin-echo techniques (echo train length of
65 echoes, image matrix 256¥512, TE 120 ms, bandwidth
580 Hz/pixel), and true fast imaging with steady precession (FISP)
measurements (TR 6.3 ms, TE 3.0 ms, flip angle 70°). In 1 patient
a single-shot myelography acquisition was performed (TE 1 s,

Table 1 Ultrasound indications for additional fetal MRI. CNS central nervous system; CMV cytomegalovirus

CNS abnormalities Twin-to-twin transfusion syndrome before (n=1) and after laser coagulation (n=1)
Unilateral ventriculomegaly (n=3)
Bilateral ventriculomegaly (including colpocephaly and/or suspicion of fossa 

posterior anomaly; n=8)
Vein of Galen malformation (n=1)
CMV reactivation (n=2)
Encephalocele (n=1)
Facial dysmorphy with cleft lip (n=1)
Lumbosacral cyst (n=3)

Neck pathology Large cystic mass in the neck (n=2)
Thoracic pathology Congenital hernia diaphragmatica (n=3)

Unilateral hyperechoic lung (n=1)
Lung cyst (n=1)

Abdominal or retroperitoneal pathology Intraabdominal cystic mass (n=5)
Evaluation of the kidneys in assessment of renal agenesis (n=4)
Urethral valves with vesicoamniotic shunt (n=1)

Placental and fetal pathology Placental chorangiomas and enlarged fetal organs (n=1)



slice thickness 10 mm, matrix 256¥256). T1-weighted images
were obtained with turbo fast low-angle shot (FLASH) measure-
ment (TR 7 ms, TE 4 ms, inversion recovery time 300 ms) and 2D
FLASH acquisitions using fat suppression (TE 5 ms, TR 230 ms).
These additional measurements were performed in 2 patients each.

The HASTE acquisitions were performed in the fetal axial,
sagittal, and coronal acquisition planes. Imaging time of the exam-
ination varied between 30 and 45 min.

Oral sedation (flunitrazepam 1 mg) was used in 4 cases, in
consent with the gynecologist. Indications were a very mobile fe-
tus in early pregnancy (second trimester) on ultrasound or when
the mother was very anxious. In 30 of 40 babies, follow-up is
available.

Results

Image quality

The examination had to be aborted in 1 case because of
claustrophobia. Images were inconclusive in 1 obese
woman probably because the body phased-array coil
could not be used. The fetus had a large cystic mass in
the oropharynx or neck region on US, which unfortu-
nately could not be clarified with MRI (Fig. 1). After
birth, an immature cystic grade-II teratoma, originating
from the palate, was diagnosed at surgery and histology.

Movement of the fetus was present in 5 cases, but in
only 1 was diagnostic imaging not possible because of
motion artifacts. In one fetus with a ventrally lying head,
it was impossible to overcome image artifacts and imag-
es were partially inconclusive.

Imaging technique

True axial, sagittal, and coronal planes were obtained in
all other fetuses except in 4, owing to the difficult fetal
position. The suboptimal examinations still provided im-
ages with an acceptable image quality.

Regarding the imaging technique, the HASTE acqui-
sition that provides both a short and a long TE image
gave the best result. In the additional true-FISP (3 cases)
and multishot turbo-spin-echo images (1 case), we ob-
served more noise. Although the image matrix was high-
er than in the HASTE acquisition, there was no benefit
on the apparent image resolution. These extra sequences
were complementary to the HASTE acquisition and no
fetus had to be excluded from the evaluation.

The image with long TE shows tissues with long T2
with hyperintense signal intensities. The advantage in fe-
tal imaging consists of the enhancement of fluid-filled
structures. These anatomical structures can be clearly de-
lineated and can thus be used as landmarks. In fetal pa-
thology, this technique was best appreciated for evalua-
tion of the cerebrum to evaluate the ventricles and the
subarachnoidal space at the convexity of the brain or in
the fossa posterior. Fluid-filled structures in the lungs,
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e.g., visualization of CCAM (Fig. 2) and in the spinal ca-
nal, were other anatomical structures which benefit from
images with long T2. In 1 patient images of the spinal
canal were completed with a single-shot myelography
acquisition and demonstrated very clearly the connection
between a lumbar cyst and the spinal canal (Fig. 3; Ta-
ble 2).

In our study group, pathology of the cerebrum (n=19)
and spinal canal (n=3) was most frequent. Owing to the
MRI characteristics as mentioned above, evaluation of
the sulci-gyri and fossa posterior was superior with MRI
compared with US in all cases. The US evaluation of the
fossa posterior can be difficult (osseous superposition,
suboptimal fetal position). With MRI, cerebellar hemi-
spheres, vermis, subarachnoidal space, and fourth ventri-
cle are visible. In most fetuses with ventriculomegaly,
there were neither associated anomalies found in the pa-
renchyma nor in the fossa posterior. In 1 patient with bi-
lateral ventriculomegaly, there was a very small clot visi-
ble in the lateral ventricle as a hypointense spot on T2
sequence, suggesting post-hemorrhagic hydrocephalus,
confirmed with postnatal ultrasound. Fetal MRI at
34 weeks GA was able to detect a parenchymal defect in
a fetus with cytomegalovirus (CMV) reactivation and
ventriculomegaly, postnatally confirmed with neonatal
CT and MRI of the brain at the age of 3 months. The
MRI at 3 months of age showed periventricular white
matter lesions, probably as a result of CMV infection
(Fig. 4).

Fig. 1 Sagittal T2-weighted single-shot half-Fourier (HASTE; TE
60 ms) image of an obese woman: insufficient diagnostic quality
in this fetus (GA 28 weeks) to evaluate a large cystic mass cen-
tered at the mouth
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In 1 case with an enlarged fossa posterior and moder-
ate dilatation of the ventricles on US, there was striking
cerebellar hypoplasia and inappropriate cortical gyration
for fetal age (33 weeks). A few days later, bilateral pa-
renchymal hyperreflections could be demonstrated on

US as a result of severe CMV infection (Fig. 5). These
findings were not appreciated on MRI. No autopsy was
performed.

Callosal agenesis was demonstrated in 1 patient with
colpocephaly, basically on the secondary signs of abnor-
mal ventricular morphology.

Useful additional information was provided with MRI
in other congenital brain malformations such as a large
encephalocele (n=1; Fig. 6): a global overview of the
malformation, visualization of the internal structure of
the cele and a Chiari malformation, and suspicion of
midline malformation were additional findings on MRI.
Small choroidal and perforant veins were demonstrated
in 1 case with an aneurysm on the vein of Galen.

The connection with the lumbar spine was demon-
strated in 2 of 3 patients with a suspicion of meningomy-
elocele on US and diagnosis could be confirmed postna-
tally (Table 3).

The anatomical position of intraabdominal cystic mass-
es (n=5) was better evaluated in 2 cases, compared with
the US findings. A septated cyst, on prenatal US possibly
related to the kidneys, could be diagnosed with MRI as a
retroperitoneal lymphangioma just beneath the right kid-
ney (Fig. 7). In the other case, US was suggestive for mul-
ticystic renal dysplasia but could be confirmed with great
certainty with the additional MRI images.

Exploration of the renal area in cases of suspected re-
nal agenesis (n=4) was possible. Important conclusions,
such as renal agenesis or renal presence, could be con-
firmed with MRI.

In the case with megacystis, bilateral hydronephrosis,
and diagnosis of urethral valves, the valves could not be
demonstrated but, equal to US, hydronephrosis was visi-
ble. In addition, the differentiation between adrenal hem-
orrhage and a cystic lesion in the kidney upper pole, as
suspected on US, could be made with MRI (Table 4).

Fig. 2a, b Axial T2-weighted HASTE (a TE 60 ms, b TE
400 ms), 5-mm slice thickness: visualization and delineation be-
tween normal lung tissue and a cystic lesion (asterisks) is better
seen on the image with late TE in this fetus (GA 36 weeks) with
confirmed congenital cystic adenomatoid lung malformation

Fig. 3 Sagittal, heavily T2-weighted single-shot myelography ac-
quisition: the connection (arrow) between the sacral cyst and the
subarachnoidal space in the spinal canal is clearly seen in this fe-
tus (GA 22 weeks). The bladder can serve as landmark (asterisk).
The hypointense linear structure seen in the sacral spinal canal is
the tethered cord, confirmed surgically
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Table 2 Central nervous system pathology. MMC meningomyelocele

Gestational US indication MRI findings Outcome/follow-up
age (weeks)

25 Twin-to-twin transfusion Normal
Acardiacus
Before laser therapy

27 After laser therapy Normal No follow-up

19 Twin-to-twin transfusion No additional findings 4 days after MRI
After laser therapy No associated anomalies
Cystic leukomalacia on donor: Prenatal US

mors in utero
Recipient:
Bilateral ventriculomegaly
Hemorrhage? White matter?

18 Twin-to-twin transfusion Mild ventriculomegaly in both members Normal twins
Stuck twin No associated anomalies
Both members: borderline
Bilateral ventriculomegaly

38 Twin Corpus callosum present Postnatal US, MRI, CT: aqueductal stenosis
One member: moderate Thin septum pellucidum: 

hydrocephaly, no septum Long-existing hydrocephaly?
pellucidum visible: 
Holoprosencephaly? 
Corpus callosum? Other?

30 Unilateral ventriculomegaly No associated anomalies No follow-up

33 Unilateral ventriculomegaly No associated anomalies Normal; no further imaging available

34 Bilateral ventriculomegaly Small unilateral intraventricular cloth Post-hemorrhagic hydrocephaly 
on postnatal US and CT

Conservative treatment

28 Bilateral ventriculomegaly No associated anomalies Postnatal US and CT: lateral hydrocephaly
Ventricular peritoneal drain
Minor cerebral palsy and axial hypotonia

33 Enlarged fossa posterior Colpocephaly Deceased
Mild hydrocephaly Cortical migration anomaly No autopsy results
Irregular ventricle wall Dandy-Walker variant? CMV infection

34 Unilateral ventriculomegaly Unilateral ventriculomegaly Postnatal CT and MRI at 3 months of age:
CMV reactivation Ipsilateral white matter lesion confirmation of white matter lesion, 

small intraventricular hemorrhage 
and hydrocephaly

27 CMV reactivation No associated or additional findings No follow-up

33 Colpocephaly Partial or complete callosal agenesis Postnatal US and MRI: callosal agenesis

35 Cleft lip No associated anomalies No follow-up
Facial dysmorphy
Cerebral cleft?

30 Encephalocele fossa posterior? Occipital encephalocele Deceased
Arnold-Chiari type II

Cortical development anomaly Autopsy: encephalocele, Arnold-Chiari type II
No microscopy available

33 Vein of Galen malformation Vein of Galen malformation Deceased
Small veins? Type? of the choroidal type No autopsy results

36 At lumbar level: cystic lesion No additional findings MMC
No spinal communication
Cystic teratoma? Meningocele?

39 MMC? Spinal communication is visible: MMC with tethering at surgery
No visible spinal communication MMC with tethering

26 Sacral cyst Spinal communication is visible: MMC? MMC
MMC?
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Magnetic resonance imaging demonstrated the extent
and content of diaphragmatic herniation (n=3) and, in
addition, position of the liver and volume of the ipsi- and
contralateral lung.

The relation of the upper airways to giant neck mass
(n=1; Fig. 8) and evaluation of bronchial atresia in a fe-
tus with a unilateral hyperechoic lung (n=1) was superior
with MRI compared with US. This resulted in optimal
prenatal and postnatal therapeutic management. The fi-
nal diagnosis was respectively a mature cystic teratoma
in the neck and a CCAM, which regressed spontaneous-
ly. One case with a cystic lung malformation on US was

visible in more detail on the heavily T2-weighted imag-
es: septations and small surrounding cysts were visible
and was very suggestive of a cystic adenomatoid lung
malformation, type II, confirmed postnatally with CT
and pathology.

Influence on management

Overall, when additional information was demonstrated
or the sonographic findings could be confirmed with
great certainty, parental counseling was more accurate.
Magnetic resonance was an additional tool for the gyne-
cologist in 5 cases when difficult therapeutic decisions
about whether to offer termination of pregnancy (TOP;
n=4) or, in a twin-to-twin transfusion syndrome, proceed
with a planned laser coagulation, were the issue. In 
1 case with a confirmed meningomyelocele (MMC) on
MRI, multidisciplinary prenatal counseling was opti-
mized towards the parents.

In 3 cases prenatal MRI findings did not correlate with
prenatal or postnatal ultrasonographic abnormalities
and/or neonatal diagnosis: one fetus with CMV infection
had calcifications and thalamostriate vasculopathy on pre-
natal US, performed at the time of the MRI; a pregnancy

Fig. 4a–c Ventriculomegaly and cytomegalovirus (CMV) reacti-
vation, at 34 weeks. a Axial T2-weighted HASTE (TE 378 ms):
right-sided unilateral ventriculomegaly (asterisk); ipsilateral peri-
ventricular small hyperintense lesion (arrow) compatible with
small infarct/gliosis. b Postnatal CT on day 6: right-sided unilater-
al ventriculomegaly with intraventricular hyperintense material
compatible with hemorrhage (arrowheads) and a periventricular
hypodense lesion (arrow) compatible with small infarct and com-
parable with the lesion seen on prenatal MRI. c Axial T2-weighted
and T2* gradient-echo MRI at 3 months of age: sequelae of the
same right sided periventricular small infarct (arrow) and hemor-
rhage (arrowhead; gradient echo) with unilateral ventriculomegaly
(asterisk)
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Fig. 5 a Sagittal and b axial T2-weighted HASTE (TE 60 ms): bilateral ventricular dilatation, irregular cortical ribbon. Gyration is not
compatible with the GA; most striking is the cerebellar hypoplasia seen in this fetus with CMV (GA 33 weeks)

Table 3 Abdominal and urogenital pathology

Gestational US indication MRI findings Outcome/follow-up
age (weeks)

25 Placental chorangiomas, No tumoral lesion Deceased
enlarged fetal organs: Tumor? Enlarged fetal organs Pathology: Beckwith-Wiedeman 

Placental hemangiomas syndrome

35 Cyst in right hemi-abdomen No additional findings No follow-up

39 Septated cystic lesion in right Retroperitoneal septated cyst, Conservative treatment
upper quadrant: Gastrointestinal? extrarenal: compatible 
Renal? with lymphangioma

32 Subdiaphragmatic intraabdominal No cyst visible No treatment
cyst, residual lesion after punction? No cyst on postnatal imaging

33 Large multicystic intraabdominal Multicystic renal dysplasia Postnatal US: confirmation
structure: Renal? Extrarenal? on the left Conservative follow-up

22 Complex cystic malformation Confirmation of the cystic mass, no Deceased
intraabdominal: Renal? Extrarenal? additional diagnostic information Pathology: Vater syndrome

34 IUGR Fetal kidneys present Mors in utero (35 weeks)
Anamnion Pathology: vena subchorea thrombosis, 
Kidney present? aberrant insertion of the umbilical cord

22 Oligohydramnion kidneys? Fetal kidneys present Normal follow-up
Familial history of Potter sequence

34 Renal agenesis Confirmation Pathology: Potter sequence
No additional findings

29 Diaphragmatic hernia Kidneys absent Pathology: kidneys absent
Kidneys present?

24 Megabladder Confirmation of urogenital Urethral valves and obstructive uropathy
pathology on US, cystogram, and scintigraphy

Bilateral hydronephrosis, Shunt not visible Evolution: end stage
urethral valves

Vesicoamniotic shunt Adrenal hemorrhage, no renal cyst Renal failure, right nephrectomy
Right renal cyst
Placental hemorrhage
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Fig. 6 a Sagittal and b coronal heavily T2-weighted HASTE (TE
400 ms): Chiari type-II malformation (arrows) is appreciated on
the fetal MRI in this fetus (GA 30 weeks) with a large encephalo-
cele (asterisk). Gyration is not compatible with fetal age: the cor-

tex appears abnormally smooth and few sulci are visible, and the
subarachnoidal space is not visible. No autopsy results were avail-
able

Fig. 7a–c Craniocaudal migration, axial T2-weighted images, slice thickness 6 mm: MRI demonstrates that the retroperitoneal septated
cystic mass (asterisk) surrounds, but does not affect, the right kidney. Diagnosis: retroperitoneal lymphangioma
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with fetofetal transfusion after laser coagulation devel-
oped cystic periventricular leukomalacia in one member,
not visible on the MR images but seen on US 4 days after
the fetal MRI. The TOP was carried out after US findings
and no autopsy results were available. A third case with a
posterior extracorporeal cyst at high lumbar level without
demonstrable connection with the spinal canal on US or
on MRI finally proved to be an MMC.

Discussion

Optimal diagnosis of prenatal abnormalities is necessary
to assure an adequate prenatal and postnatal management
and parental counseling. Ideally, diagnosis is made with
a non-invasive imaging method.

Prenatal US remains the primary imaging method to
explore the fetus because it is safe, easily accessible, and
inexpensive. Notwithstanding the use of high-resolution
US and very sensitive Doppler techniques, unsolvable
questions remain [11]. In this group, MRI finds its indi-
cations, as this is also a safe and non-invasive modality.

Although no adverse effects have been reported in the
literature up to now, most authors recommend limiting
the examination time and not performing the examina-
tions during the first trimester [1, 2, 4, 12, 13]. With re-
spect to further pregnancy management, the second-tri-
mester age group is of the utmost importance. At that
GA, the fetus is small and relatively mobile and provid-
ing good-resolution images remains a challenge in MR
imaging. Even in the third trimester, suboptimal resolu-
tion can influence diagnostic quality. In a 32-week-old
fetus with congenital hernia diaphragmatica (CHD), we
were unable to localize the position of the liver correctly

Table 4 Neck and chest pathology

Gestational US indication MRI findings Outcome/follow-up
age (weeks)

26 Enlarged echogenic left lung: Bronchial tree: normal Congenital lung malformation: 
Sequester? Bronchial atresia? resolved spontaneously
Cyst?

No “large” cyst Unilateral large hyperintense lung CT: no cysts

31 Lung cyst unilateral Lung cyst Postnatal CT and surgery: CCAM
Further differentiation? Small peripheral cysts: compatible 

with CCAM

30 Large cervical septated cystic mass Relation to the airways is seen clearly Surgery
Lymphangioma? Histology: mature cystic teratoma

22 CHD CHD No follow-up
Liver? Lung volume? Liver “up”

32 CHD CHD No follow-up
Liver? Lung volume? Liver “up”

32 CHD CHD Deceased
Liver? Lung volume? Liver “up” Pathology: confirmation

Liver partially intrathoracic

Fig. 8 Coronal T2-weighted HASTE (TE 60 ms): MRI clearly
demonstrates the anatomical relationship between the pharynx (ar-
row) and the septated cystic mass on the right (asterisk): this opti-
mized prenatal and postnatal approach (histology: mature cystic
teratoma)



A large field of view in MR imaging can offer a glob-
al overview of the fetal pathology or anatomy. In that re-
spect some cases benefit from MRI by assessment of the
relation with the surrounding structures.

In most clinical studies the use of fetal MRI looks
promising and has evolved as a valuable complementary
non-invasive diagnostic method of fetal anatomy and pa-
thology. The current study grouped several indications
for MRI of the fetus, and the pathology that benefitted
most from supplementary MRI in our study can be com-
pared with the indications resulting from other studies
[18, 19, 20, 21].

In our cases, MRI findings were superior compared
with US when pathology was situated in the retroperito-
neal region: evaluation of renal or extrarenal origin of a
mass or confirmation of presence or absence of renal
agenesis are some examples. Renal agenesis is associat-
ed with a lack of amniotic fluid, which makes ultrasono-
graphic imaging difficult [11].

The MRI contrast in the fetus is strongly dependent on
tissue “free” water, and structures such as pericerebral or
spinal subarachnoidal spaces, ventricular system, upper
and lower airways, lungs, stomach, gallbladder, renal ex-
cretion system, and bladder are clearly seen [7, 13]. Visi-
ble connection of the extracorporeal cyst with the spinal
canal is mandatory in the confirmation of MMC and can
be demonstrated with heavily T2-weighted images.

As already reported in the literature, cortical develop-
mental abnormalities, investigation of structural cerebral
malformations, and fossa posterior anomalies were other
indications for MRI [22, 23, 24].

Assessment of white matter lesions of the fetal brain
appeared to be more difficult in 2 cases of our study
group, where white matter lesions could be demonstrated
with prenatal US. Cystic periventricular leukomalacia
and periventricular calcifications with striatal vasculopa-
thy, respectively, in a twin-to-twin transfusion syndrome
after laser coagulation (GA 19 weeks) and in a patient
with CMV reactivation (GA 33 weeks), were diagnosed
on US, respectively, 4 days after and at the time of the
MRI. These lesions were not clearly seen on MRI. Since
cystic leukomalacia appears usually after 2–4 weeks
with a range from 10 to 45 days after the hypoxic–isch-
emic insult [25], the time delay of 4 days between the
MRI and the prenatal US is not a sufficient explanation
for not seeing any white matter lesions. The early preg-
nancy age and small infant is probably the reason for
suboptimal MR diagnosis.

The CHD is another indication for evaluation with
MR. Advantages of MRI in this severe pathology are
confirmation of the localization of the liver and volume-
try of the lungs as an additional prognostic factor in as-
sessment of lung hypoplasia [26, 27, 28, 29].

Limitations of our study were the small number of pa-
tients and the diverse pathology. Consequently, this
study was only observational and retrospective, and no
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on the MR images due to suboptimal quality of the imag-
es in the area of interest.

In our department, MRI is considered when the US
findings are equivocal or when the US images are diffi-
cult to interpret such as in late pregnancy or with an in-
accessible fetal position. The medical diagnosis was dis-
cussed in advance on a multidisciplinary basis.

The latest ultra-fast imaging techniques were used
throughout this study. They provided two major advanta-
ges: image acquisition time was short and motion of the
fetus did not usually degrade image quality [10, 14].

In the initial phase of the study, we tried techniques
other than HASTE. Because of the limited number of pa-
tients, the findings were only observational: none of the
alternatives, including multi-shot turbo spin-echo, true
FISP, T1-weighted turbo FLASH, and T1-weighted
FLASH with fat suppression, seemed to be an improve-
ment in our patients. Only in one article was true FISP
preferred to evaluate fetal pathology [15]. On the other
hand, high-quality images were delivered with HASTE
acquisitions using a slice thickness of 2 mm. This was
most obvious in the images of the brain in an 18-week-
old fetus in a twin-to-twin transfusion syndrome (Fig. 9).
This case demonstrates the normal anatomy of a fetal
brain: the multilayered pattern; the smooth surface of the
brain without sulci and gyri; prominent lateral ventricles;
and subarachnoidal space [16, 17]. In the other cases,
slice thickness varied between 4 and 7 mm.

Fig. 9 Axial T2-weighted HASTE (TE 400 ms): the brain of an
18-week-old fetus, member of a monochorionic twin pregnancy
with significant fetofetal transfusion (US diagnosis), before laser
coagulation: the three normal anatomical layers (ependyma, white
matter and cortex) of the fetal brain are clearly seen; the smooth
cortical layer, as well as the prominent subarachnoidal space and
lateral ventricles, are normal for gestational age
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statistical analysis, neither of the comparison of the MRI
findings and ultrasound findings nor of the image quality
of the used MR sequences, can be provided.

Conclusion

In conclusion, the use of ultrafast MRI after inconclusive
US improved patient counseling and/or pregnancy manage-

ment in the majority of our patients. Image quality was ac-
ceptable, but there is a role for further improvements, fo-
cused on image resolution in a small fetus. The use of a
HASTE image with long echo time was highly appreciated.

In our study group, fetal MRI was most effective in
retroperitoneal pathology, visualization of the airways,
assessment of MMC, visualization of the brain parenchy-
ma, and congenital brain malformation with or without
associated fossa posterior anomalies.
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