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ORIGINAL ARTICLE
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Abstract

Keywords

Purpose: To evaluate the additional diagnostic value of fetal Magnetic Resonance Imaging (MRI)
in fetuses with suspected brain abnormalities identified with advanced neurosonography (NS).
Methods: A systematic literature search was performed for studies reporting on a comparison
between diagnosis with NS and MRI, in fetuses suspected for brain abnormalities. Abnormalities
detected on NS were compared with those detected on MRI as well as with postnatal imaging
findings to assess the added value of fetal MRI.
Results: We included 27 articles, reporting on 1184 cases in which NS and MRI diagnosis were
compared. In 65% of cases [773/1184] fetal NS and fetal MRI diagnosis agreed completely. In
23% [312/1184], MRI showed additional or different pathology. In 8% [99/1184], MRI rejected
the NS diagnosis with normal brain as conclusion. For 454 cases a comparison with postnatal
imaging could be made. Compared to the postnatal diagnosis, fetal MRI diagnosis agreed
completely in 80% [364/454] and fetal NS in 54% [243/454] (difference 27%, 95% CI 21–33%).
Additional abnormalities were found on postnatal imaging in 36% [164/454] after NS and in
14% [61/454] after fetal MRI.
Conclusions: This meta-analysis shows that fetal MRI in addition to NS improves diagnostic
accuracy in detecting brain abnormalities.

Brain, fetal, MRI, sonography

Introduction
Central nervous system (CNS) abnormalities can have a great
effect on clinical outcome and the development of a child.
Since the impact varies strongly between diagnoses, accurate
information on the diagnosis and prognosis of fetal abnormalities is crucial, both for clinicians when counseling parents
about the prognosis, as for parents in their decision making on
continuation or termination of pregnancy. The correct diagnosis also allows for optimal monitoring of pregnancy and
planning of delivery.
Often, the first suspicion of a cerebral abnormality arises
during a routine prenatal ultrasound examination in the
second trimester of pregnancy. When a cerebral abnormality
is suspected on ultrasound, patients are generally referred to a
dedicated fetal medicine unit for neurosonography (NS).
Additionally, fetal magnetic resonance imaging (MRI) may be
performed, either to confirm or reject a suspected abnormality
on prenatal NS, or to determine the exact nature of the lesion,
or when NS is inconclusive. The most common indications
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for fetal MRI are the detection of ventriculomegaly, suspected
agenesis of the corpus callosum or posterior fossa abnormalities at NS [1,2].
For 30 years, many descriptive review articles have been
published elaborating on the technical aspects of fetal MRI
and imaging characteristics of various CNS malformations
and their outcomes. Moreover, numerous case reports and
case series and only one review [3] have been published about
the complementary role of fetal MRI to NS. Most studies
found that MRI is more accurate than NS in detecting brain
abnormalities, sometimes concluding even without descriptions of the type of anomaly. Therefore, we systematically
evaluated the added value of fetal MRI in fetuses with
suspected brain abnormalities identified and described by
sonography.

Methods
Data sources
This systematic review was reported according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis
(PRISMA)
and
Meta-analysis
of
Observational Studies in Epidemiology (MOOSE) guidelines.
We performed a search on 30 March 2014 in Medline and
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Embase, through Ovid, without language restriction, to
identify all articles reporting on a comparison between fetal
NS and fetal MRI in case of suspected brain abnormalities on
fetal NS. The search is shown in Appendix 1.
Eligibility criteria
All original publications describing a comparison of fetal NS
with fetal MRI in fetuses with suspected brain abnormalities
were eligible. Only cases with an abnormal NS examination
were included. Fetuses assessed by fetal MRI for structural
anomalies not involving the fetal brain, e.g. sacrococcygeal
teratomas or brain anomalies secondary to spina bifida were
excluded. Because MR-techniques improved significantly the
last decades, articles published before 1990 were excluded.
Articles describing only postmortem fetal MRI were
excluded, because the interpretation of postmortem fetus
differs from alive fetus. Articles failing to adequately describe
the diagnoses were excluded as well as articles reporting on
series less than 20 patients, as larger studies are likely less
prone to selection bias.
Study selection
Two reviewers (MvD, radiologist and research fellow in
pediatric neuroimaging, and EN, radiology resident) read the
titles and abstracts to select potentially relevant papers.
The full text of potentially relevant papers was examined
for eligibility. When multiple articles were identified reporting on the same fetuses, only the most complete or, if equal,
the most recent publication was included. Disagreements were
resolved by consensus.
Quality assessment
The methodological quality of the included studies was
evaluated by two researchers independently (MvD, EN) using
the Quadas criteria [4]. We noted whether the study
described: a representative patient spectrum; patient selection
criteria; appropriate and independent reference test and index
test; appropriate time period between tests; blinding of the
index test (knowledge of NS result at time of MRI interpretation); blinding of the reference test (knowledge of NS and
MRI results at time of PN imaging interpretation); avoidance
of verification bias; and proper explanation of reason for
withdrawals. If postnatal imaging or autopsy was performed
in 75% of cases or more, we scored the item for reference test
performed as positive. We added whether the study
described the use of sedation; training of test operators;
instrument variation and if the study was free of
funding. The Quadas tool does not incorporate an overall
quality score.
Data extraction
For each study, we extracted data on (a) the duration of the
study; (b) the number of patients included; (c) gestational age
at the time of the index test; (d) time between NS and MRI;
(e) type of brain abnormalities on NS; (f) type of brain
abnormalities on fetal MRI; (g) performance and type of
postnatal follow up, and its agreement with prenatal diagnosis; (h) number and training of assessors; (i) retrospective or
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prospective study design; (j) comparison of NS and MRI
diagnosis.
Data extraction was done by two reviewers independently
(MvD, EN) using a standardized form (Appendix 2). The
comparison of the NS diagnosis with fetal MRI diagnosis was
made for each fetus by two reviewers (MvD and EP, fetal
medicine specialist). Moreover, in those cases either autopsy
or postnatal imaging (sonography, CT or MRI) was available,
both the NS and the MRI diagnosis were compared with the
postnatal diagnosis. Each case was scored by two reviewers
(MvD and EP). Disagreements about data extraction were
resolved by discussion until consensus was reached.
Furthermore, we reviewed for each included study if a
dedicated neurosonographical examination had been performed and the method used to obtain fetal MRI scans (field
strength and scan sequences).
Data synthesis and analysis
To compare NS with MRI, we created three main groups
consisting of the following subgroups:
 Prenatal NS diagnosis confirmed by fetal MRI with (1a)
or without (1b) additional pathology
 Prenatal NS diagnosis partially confirmed by fetal MRI
with (2a) or without (2b) additional pathology
 Prenatal NS diagnosis rejected by fetal MRI with (3a) or
without (3b) additional pathology.
For example, if on NS ventriculomegaly and partial
agenesis of corpus callosum is suspected, and fetal MRI
diagnosed isolated ventriculomegaly, the NS diagnosis is
partially confirmed (2b). However, in case of isolated
ventriculomegaly on NS as compared to ventriculomegaly
with intraventriculair bleeding on MRI, this is scored as
partially confirmed with an additional pathology (2a).
If an article also described postnatal outcome, the diagnosis following both prenatal NS and MRI was compared with
postnatal diagnosis (PN). We created three main groups for
both comparison between: (a) prenatal NS and postnatal
diagnosis and (b) prenatal MRI versus postnatal diagnosis:
 Prenatal NS/MRI diagnosis is confirmed by PN diagnosis
with (1a) or without (1b) additional pathology
 Prenatal NS/MRI diagnosis is partially confirmed by PN
diagnosis with (2a) or without (2b) additional pathology
 Prenatal NS/MRI diagnosis is rejected by PN diagnosis
with (3a) or without (3a) additional pathology
We tested for differences between the percentage correct
diagnosis using NS and the percentage correct diagnosis using
MRI, with the chi-square test.
Because in more than half of the cases, the reason for
referral was isolated mild ventriculomegaly by NS, we
analyzed the subgroup with ventriculomegaly separately.
Ventriculomegaly is defined as an atrial diameter 10 mm.
The atrium of the lateral ventricle is the portion where the
body, posterior horn and temporal (inferior) horn converge.
Ventriculomegaly is generally considered mild if the
atrial diameter is between 10 and 15 mm and severe if
415 mm, although some authors use the categories of mild
(10–12 mm), moderate (13–15 mm) and severe (16 mm) [5].
In this study, mild ventriculomegaly was defined as
10–12 mm.
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Table 1. Prenatal ultrasound diagnosis versus prenatal MRI diagnosis.
Total (n ¼ 1184)

1.
2.
3.

Mild ventriculomegaly (n ¼ 657)

No additional pathology

Additional pathology

No additional pathology

Additional pathology

773 (65%)
31 (3%)
99 (8%)

221 (19%)
18 (2%)
42 (4%)

459 (70%)
2 (0%)
64 (10%)

128 (19%)
1 (0%)
3 (1%)

MRI confirms NS
MRI partly confirms NS
MRI rejects NS diagnosis

Results
Literature search and studies included
In Appendix 3, the flowchart of the articles retrieved by the
literature search is shown. Of the 2748 unique publications
identified, 2577 articles were excluded based on title and
abstract. After reading the full text of 171 articles, we
excluded 144 articles. Twenty-seven publications could be
included for meta-analysis [2,5–30], reporting on 1445
patients of which 1184 had brain abnormalities detected on
NS and could be included.

assessors was described in 19 articles as board certified,
experienced or specialized radiologists, (staf) perinatologists
or pediatric neuroradiologists, or described as 45 or 410
years of experience. Eight articles did not describe experience
[6,10,12,13,22,24,26,27].
In 8 articles [2,5,8,9,15,25,28,29] consisting of 482
patients, no autopsy or postnatal imaging had been performed
(our reference standard). In the remaining 19 studies, autopsy
or postnatal imaging was performed in 454 of 702 patients.
Mild ventriculomegaly was defined by measurement in 10
articles as 410 mm [30], 10–15 mm (mild/moderate) [15,18],
10–12 mm [2,5,10,16,23,29], 11–13 mm [25].

Characteristics of included studies
All studies were cohort studies, eight prospective
[5,7,17,23,24,26,28],
nine
retrospective
studies
[2,8,9,11,13,15,19,21,29],
and
10
studies
[6,12,14,16,18,20,22,25,27,30] did not report on this. The
articles reported on an average of 54 patients (range 21–185).
The average study duration was 4 years (range 2–7), nine
studies
did
not
report
on
its
duration
[6,7,10,12,14,15,19,22,28]. Gestational age during NS was
described in 16 studies [2,6,7,10–15,17–21,24,27] ranging
from 15 to 39 weeks. Gestational age during MRI was
described in 13 studies [2,5,8,9,11,16,18,21–23,27–29] ranging from 16 to 39 weeks. The average time interval between
NS and MRI was 5 days (range 0–29) described in 13 articles
[9,11,15–19,22–24,28–30].
Almost all studies performed fetal MRI on a 1.5 Tesla (T)
MRI scanner, three studies [7,13,14] used 0,5 T system and
two studies [14,20] used a 1,0 T system, only one article [27]
did not mention which field strength was used. T2 weighted
images (half Fourier) single shot fast spin echo sequences in
three planes were performed in all studies except in two
which only performed T1 weighted images in three planes
[7,13]. T1 weighted images, (fast) spin echo or (fast)
gradient echo, were made as additional sequence in the
scan protocol or when necessary in 15 articles
[2,5,6,8–10,12,16,19–21,23,26,29,30]. Diffusion weighted
images (DWI) was performed in seven studies
[8,9,12,23,26,29,30], with b-values of 0 and 500, 600, 700
or 1000 s/mm2.
Five studies [2,11,16–18] described the number of
sonographers with a maximum of 3. If a dedicated
neurosonographical examination had been performed was
not mentioned. A few articles described that the examination
had been performed by experienced or dedicated sonographers or gynecologists or had been made in a specialized fetal
medicine unit [2,7,9,11,14–18,21–24,28–30]. Fifteen articles
[2,5,8,9,11,13,14,16–20,22,24,29] described the number of
assessors for the MRI, with a maximum of 3. Experience of

Quality assessment
Study quality was assessed using the Quadas criteria [4] with
an addition of specific study related items, shown in
Appendix 4. We noted that all articles described patient
selection criteria and the index test. The time period between
the tests was described in nearly 80% of the articles. Most
articles gave no description of their postnatal reference test, or
no postnatal reference test had been performed at all. In
22 out of 27 articles, blinding of the reference test was not
reported. Also not reported in almost half of the articles
was the use of sedation, training of test operators,
instrumentation variation, whether there was commercial
funding.
Fetal NS versus fetal MRI diagnosis
Table 1 shows the comparison of diagnoses between NS and
MRI of 1184 patients with suspected brain abnormalities on
NS. Appendix 5 shows the type and frequency of additional
pathology found on fetal MRI.
In 65% of cases [773/1184], fetal NS completely agreed
with fetal MRI; in 26% [312/1184], MRI did provide
additional or different pathology and in 12% [141/1184], NS
diagnosis was rejected by MRI, with 8% [99/1184] being
diagnosed as normal by MRI.
For the subgroup isolated mild ventriculomegaly
657 fetuses were described. In 70% of cases [459/657], fetal
NS completely agreed with fetal MRI; in 20% [1348/657],
MRI showed additional or different pathology while in 10%
[67/657], NS diagnosis was rejected by MRI; of which in
64 cases MRI showed a normal brain.
Fetal NS and MRI versus postnatal diagnosis
In Table 2, the additional value of MRI after suspicion of
brain anomalies on NS is described, related to the postnatal
findings. Appendix 5 shows the additional pathology found
postnatally. Overall, in 38% of cases [454/1184], a

NS postnatally confirmed
MRI postnatally confirmed
Difference in % (95% CI)
p Value Fisher exact

Rejected

Partly confirmed

Confirmed

Addition

Partly confirmed
No addition

Addition

No addition
49 (43%)*
0 (0%)
3 (3%)
0 (0%)
Addition
29 (25%)
9 (8%)
0 (0%)
2 (2%)
No addition
0 (0%)
0 (0%)
0 (0%)
0 (0%)
Addition
1 (0%)
1 (1%)
0 (0%)
1 (1%)
No addition
8 (7%)
0 (0%)
0 (0%)
0 (0%)
Addition
2 (2%)
0 (0%)
0 (0%)
0 (0%)
Total
89 (77%)
10 (9%)
3 (3%)
3 (3%)
Comparison between totals NS (row total) and totals MRI (column total) versus postnatal diagnosis
53 (46%)
41 (36%)
0 (0%)
3 (3%)
14 (12%)
89 (77%)
10 (9%)
3 (3%)
3 (3%)
7 (6%)
31 (18;43)
27(16;38)
3 (2;1)
0 (6;6)
6 (2;14)
50.002
50.002
0.081
1
0.109

MRI versus postnatal diagnosis

No addition
223 (49%)*
4 (1%)
7 (2%)
0 (0%)
Addition
77 (17%)
27 (6%)
4 (1%)
3 (1%)
No addition
7 (2%)
0 (0%)
2 (0%)
0 (0%)
Addition
7 (2%)
1 (0%)
1 (0%)
6 (1%)
No addition
29 (6%)
0 (0%)
0 (0%)
0 (0%)
Addition
21 (5%)
3 (1%)
2 (0%)
0 (0%)
Total
364 (80%)
35 (8%)
16 (4%)
9 (2%)
Comparison between totals NS (row totals) and totals MRI (column total) versus postnatal diagnosis
243 (54%)
113 (25%)
9 (2%)
17 (4%)
38 (8%)
364 (80%)
35 (8%)
16 (4%)
9 (2%)
13 (2%)
26 (21;33)
17 (12;22)
2 (1;4)
2 (1;4)
6 (2;9)
50.002
50.002
0.156
0.111
50.001

Mild ventriculomegaly (N ¼ 115)

NS postnatally confirmed
MRI postnatally confirmed
Difference in % (95% CI)
p Value chi-square

Rejected

Partly confirmed

Confirmed

Confirmed
No addition

Rejected
(0%)
(0%)
(0%)
(0%)
(2%)
(0%)
(2%)

(0%)
(1%)
(0%)
(0%)
(5%)
(0%)
(6%)
4 (3%)
3 (3%)
1 (5;7)
0.701

0
1
0
0
6
0
7

34 (7%)
17 (4%)
4 (1;1)
0.014

2
1
0
1
9
0
13

No addition

1
0
0
0
0
2
3

7
1
0
1
0
8
17

(1%)
(0%)
(0%)
(0%)
(0%)
(2%)
(3%)

(2%)
(0%)
(0%)
(0%)
(0%)
(2%)
(4%)

Addition

53 (46%)
41 (36%)
0 (0%)
3 (3%)
14 (12%)
4 (3%)
115

243 (54%)
113 (25%)
9 (2%)
17 (4%)
38 (8%)
34 (7%)
454

Total
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Comparable agreement between NS/MRI and postnatal diagnosis, with * meaning perfect diagnosis.
MRI diagnosis closer to postnatal diagnosis.
NS diagnosis closer to postnatal diagnosis.

NS vs postnatal

NS vs postnatal

Additional pathology

Total group
(N ¼ 454)

MRI versus postnatal diagnosis

Table 2. MRI and NS diagnosis compared to postnatal diagnosis in total group (a) and subgroup mild ventriculomegaly (b).
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comparison with postnatal imaging or postnatal pathology
was made. For the subgroup of fetuses with mild ventriculomegaly this was made in 18% of cases [115/657].
As shown in Table 2, in 49% of cases [223/454] both NS
and MRI are in perfect agreement with the postnatal findings.
MRI diagnosis agreed more often with autopsy or postnatal
imaging than ultrasound, 80% [364/454] for MRI (total
column 1) and 54% [243/454] for NS (total row 1) (difference
26%, 95% CI 21–33%), respectively. Postnatal imaging
showed an additional pathology in 14% [61/454] of MRI
diagnoses and in 36% [164/454] of NS diagnoses.
In 16% [72/454], NS diagnosis was rejected postnatally
versus 6% [30/454] of MRI diagnosis. In 50 of these 72 cases
(69%), in which the NS diagnosis was rejected by the
postnatal imaging or autopsy findings, prenatal MRI had a
correct diagnosis. In 2% [8/454], both the prenatal NS and
MRI were rejected as additional CNS anomalies were
diagnosed postnatally. In a further 9 cases [2%], postnatal
imaging proved to be completely normal and rejected both the
prenatal NS and MRI diagnosis. In 2% [7/454], a correct
diagnosis was made by NS but not by MRI.
In 36% [164/454] of cases, postnatal imaging indicated
that one or more diagnoses were missed on NS, of which
114 (70%) had been correctly diagnosed on prenatal MRI.
In the subgroup of patients with mild ventriculomegaly in
43% of cases [49/115], both NS and MRI are in total
agreement with the postnatal findings. MRI diagnosis agreed
more often with autopsy or postnatal imaging diagnosis than
ultrasound; 77% [89/115] for MRI and 46% [53/115] for NS
(difference 31%, 95% CI 18–43%). Postnatal imaging or
autopsy showed additional pathology in 15% [16/115] of MRI
diagnoses and in 42% [47/115] of NS diagnoses.
In 15% [18/115], NS diagnosis was rejected postnatally
versus 9% [10/115] of MRI diagnosis. In 56% [10/18] of these
cases, in which the NS diagnosis was rejected by the postnatal
diagnosis, prenatal MRI had a correct diagnosis. In 2%
[2/115], both the prenatal NS and MRI were rejected as
additional CNS anomalies were diagnosed postnatally.
Further, in 6 cases [5%], postnatal imaging proved to be
completely normal and rejected both the prenatal NS and MRI
diagnosis. In 1% [1/115], a correct diagnosis was made by
NS, but not by MRI.
In 42% [48/115] of cases, postnatal imaging indicated
that one or more diagnoses were missed on NS, of
which 69% [33/48] had been correctly diagnosed on
prenatal MRI.

Discussion
Our systematic review on 27 articles reporting on 1184
fetuses shows that fetal MRI changed diagnosis in 35% of
cases when compared to NS. However, MRI still failed to
detect abnormalities in 14% of cases when compared to the
postnatal imaging findings. The most likely explanation for
this failure is the gestational age at the time of fetal scanning.
Fetal MRI scans were performed from 17 weeks up to
39 weeks’ gestation. Interpretation of anatomy of the fetal
brain is much more difficult at early gestation, because brain
structures might not be developed to an extent that congenital
abnormalities can be detected. For instance, the posterior
fossa structures or the corpus callosum forms between 8th and
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20th week of gestation [25]. In only 2% of cases, a normal
brain was seen postnatally, whereas fetal MRI suggested brain
abnormalities. This discrepancy is probably related to the
normal course of a disease, rather than misinterpretation by
the assessors, as for example intraventriculair hemorrhage or
ventriculomegaly may resolve over time.
It was not possible to extract the exact time interval
between NS and MRI, because this was not reported in most
studies. Therefore, it is unknown what the influence of the
timing interval is and even the gestational age at which MRI
was performed. There is a large chance that minor findings
could have resolved spontaneously in a large time interval or
that additional findings (such as malformations of cortical
development) could have become more apparent.
A strength of this first systematic review is the extended
search performed, and scoring of the articles by two
experienced reviewers, a radiologist and fetal medicine
specialist. Another strength is the comparison with postnatal
diagnosis made on postnatal imaging or autopsy, which allows
comparison with the reference standard. Furthermore, the
subgroup referred with isolated ventriculomegaly is of great
interest in this review, whereas this is the largest group of
patients referred for MRI. We observed that the added value
of fetal MRI in this group is 30%, comparable to the added
value in the total group of analyzed cases (35%).
There are also several potential weaknesses of our review
that should be mentioned. We had to rely upon the way in
which results are interpreted by the authors of the included
studies. Only in a few articles, MRI assessors were blinded for
index test (NS) results. It is therefore possible that interpretation of MRI study depended on knowledge of NS results, and
thereby improves the concordance between MRI results and
postnatal imaging, when compared to NS and postnatal
imaging. However, this resembles clinical practice and does
not interfere with our aim to determine additional value of
fetal MRI to NS. Most articles gave no description of their
postnatal reference test, or no postnatal reference test is
performed at all, and thus lack a gold standard. Training of
neurosonographers and MRI assessors is not reported very
well in most articles, while it is well known that experience in
fetal NS and fetal MRI is of the utmost importance to make a
correct diagnosis. It is difficult to judge if any bias occurred in
interpretation when NS and MRI are performed by multiple
assessors. Repeating the NS by a second assessor will
probably lead to more accurate diagnostic information. The
diagnostic capacity of NS is limited in case of obesity and
oligohydramnios. However, these conditions were not standard reported in the literature reviewed. Improvement of NS
and MR technology and expertise in fetal NS and MRI will
increase diagnostic performance and therefore influence the
results. We did not analyze the effect of gestational age on
fetal MRI diagnosis, as this information was not available per
case. Finally, several articles reported a mixture of diagnostic
tools to acquire final outcomes, such as postnatal NS, MRI or
CT, postnatal clinical follow up, or autopsy reports. We only
used postnatal NS, MRI, CT or autopsy reports. However,
MRI and autopsy are considered to be the gold standard, and
MRI may even be more sensitive than autopsy, because of the
rapid deterioration of brain tissue and fixation artifacts
postmortem.
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In summary, the selected articles in this review show that
fetal MRI is a complementary modality to NS in the
diagnostic workup providing additional information in 35%.
However, the available literature leaves many gaps in the
knowledge to allow interpolation of the data, and a few well
designed prospective studies are needed to finally clarify the
topic of whether, and in which cases, MRI adds to the value of
fetal neurosonography, in which cases a repeat neurosonography is necessary and in which cases other diagnostic
modalities (such as DNA analysis) should be considered.
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Appendix 1: Search strategy for Medline and Embase through Ovid
1. exp Magnec Resonance Imaging/ or (mri or magnec resonance imaging).tw.
2. exp Ultrasonography/ or (ultraso* or sonogr*).tw. or echogr*.sh,tw.
3. 1 and 2
4. fetus.sh,tw. or (foetus or fetuses or foetuses or fetal or foetal or prenatal).tw.
5. exp congenital abnormalies/ or (congenital abnormalit* or malformaon*).tw.
6. exp central nervous system/ or central nervous system.tw.
7. brain/ or (brain* or spinal cord* or cereb* or encephal* or mening*).tw. or cranio*.sh,tw.
8. or/5-7
9. 4 and 8
10. 3 and 9
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Appendix 2: Data extraction form
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Appendix 3: Flowchart showing selection of publications eligible for analysis or analysis

Screening

Records idenﬁed through Embase
(n=2625)

Records idenﬁed through Medline
(n=1416)

Records aer duplicates removed
(n=2748)

Included

Eligibility

Records screened
(n=2748)

Full-text arcles
assessed for eligibility
(n=171)

Records excluded (n=2577)
•
•
•
•
•
•
•

Review/editorial/commentary/
leer/case report
No cerebral pathology
No fetal US and MR
No comparison 2D US and MR
Not human
Arcle published before 1990
Deceased fetus during US or MRI
examinaon

Full-text arcles excluded (n=144)
•
•
•
•
•
•
•

Review/Case report (n=43)
No cerebral pathology (n=4)
No fetal US and MR (n=6)
No comparison 2D US and MR (n=29)
No useful tables (n=25)
Paent group <20 (n=26)
No arcle available (n=7)

Studies included in
meta-analysis
(n=27)

Appendix 4: Quality assessment

*If postnatal imaging or autopsy was performed in 75% of cases or more, we scored ‘reference test performed’ as positive.
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Appendix 5: Additional findings fetal MRI and postnatal diagnosis

CCA, CC hypoplasia
Parenchymal abnormalies
(WM, heterotopia, bleeding, tumor, cyst, IVH)
Gyral/sulcal abnormalies
(lissencephaly, (poly-)microgyria, corcal
dysplasia, schizencephaly)
Posterior fossa abnormalies
(DWM, DWV, small PF, enlargement CM)
Biometric parameters
Hydranencephaly, rhombencephalosynopsis,
porencephaly, holoprosencephaly, VM, HC
Aquaduct stenosis
AVM, vein of Galen malformaon, sinus
thrombosis, SAB
Tumor, teratoma
Absent septum pellucidum
Partially fused thalami
Fused coronal sutures

Addional fetal MRI
diagnosis (n=267)
24% (64)
21% (55)

Addional postnatal
diagnosis (n=48)
9% (7)
21% (16)

15% (41)

9% (7)

13% (36)

11% (8)

10% (27)
8% (21)

1% (1)
1% (1)

5% (13)
2% (5)

1% (1)
1% (1)

1% (3)
1% (2)
-

3% (2)
4% (3)
1% (1)

AVM arteriovenous malformaon, CC corpus callosum, CCA corpus callosum agenesis, CM cisterna magna, DWM Dandy Walker
Malformaon, DWV Dandy Walker Variant , HC hydrocephalus, IVH intraventriculair hemorrhage, PF posterior fossa, SAB subarachnoidal
bleeding, VM ventriculomegaly, WM white maer
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