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Abstract
Introduction: Fetal MRI is increasingly being utilized as an auxiliary to ultrasonography (USG) in prenatal 
diagnosis. The purpose of this study was to assess how well MRI and ultrasonography agreed in patients of 
ventriculomegaly.
Material and Methods: This study was done retrospectively cross-sectional, and patients with ventricu-
lomegaly detected by ultrasonography from the Koru Hospital in Ankara, Turkey, were included between 
January 1st, 2018, and January 1st, 2020. Patients who had isolated ventriculomegaly diagnosed on ultra-
sonography and afterwards underwent MRI were included. All cases were divided into three categories: mild, 
moderate, and severe. The ultrasound and MRI values were subsequently compared.
Results: Only included 47 fetal MRIs of patients with isolated ventriculomegaly and normal chromosomes in 
our study. There were 33 patients with mild (70.2%) and 14 patients with moderate (29.7%) ultrasonography 
findings. 34 patients (72.2%) had bilateral ventriculomegaly, and 13 (27.6%) had unilateral ventriculomegaly. 
However, MR imaging revealed that thirty-one (65.9%) of the patients had ventricular dilatation of 10-12 mm 
(mild), fifteen (31.9%) had dilation of 12.1-15 mm (moderate), and only one (2.1%) had dilation of more than 
15 mm (severe). Furthermore, MRI was helpful in detecting abnormalities, particularly cortical development, 
which are not detected by ultrasonography.
Conclusion: MR imaging remains a priority, particularly in the prenatal identification of central nervous 
system abnormalities. In circumstances when ultrasound results are limited, we believe that MRI should be 
performed for ventriculomegaly categorization and patient prognosis.
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SROVNÁNÍ PRENATÁLNÍ NEUROSONOGRAFIE S FETÁLNÍ MRI U VENTRIKULOMEGALIE

Původní práce

Abstrakt
Úvod: Fetální MRI je stále více využívána jako doplňkový prostředek k ultrasonografii (USG) v prenatální 
diagnostice.  Účelem této studie bylo posoudit, jak se MRI a ultrasonografie shodují u pacientů s ventriku-
lomegalií.
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Introduction
Magnetic resonance imaging (MRI) is beginning to 
replace fetal ultrasonography (USG) as the main 
imaging modality in the assessment of prenatal ab-
normalities. When ultrasonography finds or predicts 
an issue, MRI is used (1). MRI provides improved 
tissue visibility with no artifacts caused by surround-
ing skull ossification, which is especially relevant 
during the third trimester when an ossified skull may 
limit ultrasound precision (2). Fetal MRI is a third-level 
diagnostic tool for the identification, assessment, 
and exclusion of fetal systems pathologies and rep-
resents about 80% of total MRI fetal examinations 
(1,2). 
Ventriculomegaly (VM) is the most frequent CNS 
abnormality, characterized by ventricular atrial en-
largement > 10 mm (3-9). VM is typically character-
ized according to the degree of ventricular dilatation 
as mild (10.0-11.9 mm), moderate (12.0-14.9 mm), 
or severe (15.0 mm) of dilatation being related with 
an increased risk of neurodevelopmental delay (10). 
Lateral ventricle asymmetry was defined as a differ-
ence of > 2 mm between the two lateral ventricles 
(10). A discrepancy of more than 2 mm between the 
two lateral ventricles was characterized as lateral 
ventricle asymmetry (10). Limitations such as mater-
nal obesity, oligohydramnios, or incorrect fetal pos-
ture are relevant during ultrasonography because 
uncertainty in interpretation might arise, especially 
at borderline ventricular sizes. In these cases, the 
MRI method is used to solve problems. Measuring 
ventricules is significant because the degree of ven-
triculomegaly is connected with poor outcomes in 
terms of both mortality and morbidity, and it helps 
to provide correct information to patients when mak-
ing decisions regarding the pregnancy’s future. The 
occurrence of significant extra abnormalities found 
by MRI in fetuses with mild or moderate ventricu-
lomegaly has been reported to range between 1 and 
14% (11), and potentially influence prognosis coun-
selling.
It is a non-invasive diagnostic method that has no 
negative side effects. Concerning MRI safety, the 
American College of Radiology (ACR) has agreed 

that MRI examinations should be undertaken in cir-
cumstances when it is deemed to be helpful to the 
patient in terms of profit and loss (12). Because of its 
high cost, limited availability, and unproven greater 
diagnosis accuracy as compared to sonography, MRI 
is contentious (12,13).

Material and Methods
This study was designed retrospectively cross-sec-
tional for women who received fetal MRI after being 
diagnosed with ventriculomegaly through ultra-
sonography between January 1st, 2018, and Janu-
ary 1st, 2020. The study was carried out at the Koru 
Ankara Hospital. Ultrasound screening was done be-
tween weeks 18 and 22 of pregnancy.
Inclusion criteria: Singleton pregnancies with 
normal karyotype determined after delivery or am-
niocentesis, with normal serological evaluation 
of TORCH, who are determined isolated ventricu-
lomegaly and which is why is performed an MRI. 
The study comprised pregnancies who had fetal MRI 
images between 21 and 30 weeks of gestation. Con-
comitant ventriculomegaly with other abnormalities, 
fetal chromosomal disorders, multiple pregnancies, 
and TORCH positive pregnancies were exclusion 
criteria. Patients who were diagnosed with ventricu-
lomegaly but had no MRI or ultrasound abnormali-
ties were excluded from the research.
Ventriculomegaly is classified as mild (10.0-11.9 mm), 
moderate (12.0-14.9 mm), or severe (15.0 mm). All 
47 cases were divided into three categories (mild, 
moderate, and severe). Following that, the measures 
in USG and MR imaging were compared, and it was 
determined if the patient groups were compatible 
with each other using both ultrasonography and MR 
imaging.
Obstetricians performed the transabdominal ultra-
sonographic examination in accordance with ISUOG 
guidelines (14,15).
Measurements: Voluson E6 and E8 machines were 
used for the examinations, which used a 4-8 MHz 
volumetric convex transducer (for abdominal ap-
proach in fetuses with breech presentation) or 
a 6-12 MHz volumetric convex transducer (for trans-

Materiál a metody: Tato studie byla provedena retrospektivně průřezově a byli do ní zařazeni pacienti s ven-
trikulomegalií detekovanou ultrasonografií v nemocnici Koru v Ankaře v Turecku v období od 1. ledna 2018 
do 1. ledna 2020. Zahrnutí byli pacienti s izolovanou ventrikulomegalií diagnostikovanou ultrasonografií, kteří 
následně podstoupili MRI. Všechny případy byly rozděleny do tří kategorií: mírné, střední a těžké.  Následně 
byly porovnány hodnoty ultrazvuku a MRI.
Výsledky: Do naší studie bylo zahrnuto 47 fetálních MRI pacientů s izolovanou ventrikulomegalií a normál-
ními chromozomy.  U ultrasonografického nálezu bylo 33 pacientů s mírným (70,2 %) a 14 pacientů se střed-
ně těžkým (29,7 %).  34 pacientů (72,2 %) mělo bilaterální ventrikulomegalii a 13 (27,6 %) mělo unilaterální 
ventrikulomegalii.  MRI zobrazení však odhalilo, že 31 (65,9 %) pacientů mělo ventrikulární dilataci 10–12 mm 
(mírná), patnáct (31,9 %) mělo dilataci 12,1–15 mm (střední) a pouze jeden (2,1 %) měl dilataci větší než 
15 mm (vážná).  Kromě toho byla magnetická rezonance užitečná při detekci abnormalit, zejména kortikálního 
vývoje, které nejsou detekovány ultrasonografií.
Závěr: MRI zůstává prioritou zejména při prenatální identifikaci abnormalit centrálního nervového systému.  
Za okolností, kdy jsou ultrazvukové výsledky omezené, se domníváme, že MRI by měla být provedena pro 
kategorizaci ventrikulomegalie a prognózu pacienta.

Klíčová slova: MRI, neurosonografie plodu, ultrazvuk, ventrikulomegalie
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vaginal approach in fetuses with vertex presentation). 
Fetal MR imaging was performed by using a 1.5T sys-
tem. Examination was performed by using T1-weight-
ed spin-echo (SE), spectral presaturation inversion 
recovery, fat-saturated sequences (697/14/2; a = 90; 
256 • 256; field of view (FOV), 32 cm; section thick-
ness, 4 mm; acquisition time, 2 minutes 56 seconds; 
15 sections), and T2-weighted single-shot turbo SE 
imaging (24 617/100/1; a = 90; 256 • 256; FOV, 280 
cm; section thickness, 3 mm; acquisition time, 24 
seconds).

Results
Between the first of January 2018 and the first of 
January 2020, 224 ventriculomegalies were detected 
using ultrasonography. Only 47 fetal MRIs with iso-
lated ventriculomegaly were included among the 97 
patients that underwent MRI.

The mean maternal age was 31 (range: 27-40 SD3.84). 
The mean gestational age was 27 weeks (range: 
22-30 SD 5). TORCH testing was performed on all of 
the patients who were chosen. Thirty-three patients 
were found to have mild (70.2%), while fourteen pa-
tients were found to have intermediate (29.7%) in 
ultrasound. Thirty-four patients (72.2%) had bilateral 
ventriculomegaly, whereas thirteen (29.7%) had uni-
lateral ventriculomegaly. However, MR imaging re-
vealed that thirty-one (65.9%) of the patients had ven-
tricular dilatation of 10-12 mm (mild), fifteen (31.9%) 
had dilation of 12.1-15 mm (moderate), and only one 
(2.1%) had dilation of more than 15 mm (severe). On 
MRI, two cases previously classified as mild ven-
triculomegaly in ultrasonography were found to be 
moderate, while one case previously diagnosed as 
moderate was found to be severe. Thirteen (27.6%) 
of the patients exhibited unilateral ventriculomega-
ly, whereas thirty-four (72.3%) had bilateral ventricu-
lomegaly (Tab. 1). 

Ultrasound finding MRI finding

Mild (10-11.9 mm) 33 31 2 cases referred as mild 
were found as moderate

1 case referred as moderate 
were found as severe

Moderate (12-14.9 mm) 14 15

Severe (>15mm) 1

Unilateral ventriculomegaly 13 13

Bilateral ventriculomegaly 34 34

Tab. 1  Ultrasound and MRI finding

In all cases, ultrasonography and MR imaging were compatible (Fig. 1). In all cases, MRI indicated that ven-
triculomegaly was an isolated finding.

Fig. 1 Ultrasound and MRI finding of mild, moderate and severe of ventriculomegaly
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Discussion
With the development of the USG method, the diag-
nosis of fetal abnormalities has increased in recent 
years. The correct diagnosis of fetal abnormalities 
has long been a source of contention. The mineral-
ization of the fetal skull, complexity, maternal obe-
sity, and differences in fetal anatomic structures 
all contribute to lower USG reliability. As a result, 
fetal MRI has been utilized to make definitive and 
secondary diagnoses of congenital fetal abnormali-
ties. Fetal MRI is a third-level diagnostic technique 
for identifying, assessing, and ruling out fetal system 
pathologies, accounting for about 80% of total MRI 
fetal examinations (12). MRI is a non-invasive diag-
nostic procedure that does not use ionizing radiation 
and has no side effects. In terms of MRI safety, the 
ACR has agreed that MRI can be done on patients 
who are considered beneficial in terms of profit and 
loss. Bilateral moderate ventriculomegaly increases 
the risk of cerebellar maldevelopment and delayed 
neurological development, but isolated moderate 
bilateral ventriculomegaly has no consequence (16). 
Confirmation of ventriculomegaly degree is impor-
tant because severe ventriculomegaly is associated 
with high risk of clinical outcomes (17). According to 
some research, if the ventriculomegaly is mild, in-
fants have a 97.7% chance of survival at 24 months. 
In moderate ventriculomegaly, this rate is 80%, 
whereas in severe ventriculomegaly, it is 33.3% (18). 
The sequela-free neurodevelopment of surviving in-
fants at 24 months was found to be 93%, 75%, and 
62.5%, as appropriate (19). Because the prognosis is 
strongly connected to the degree of ventriculomeg-
aly, it is beneficial to prefer MR imaging in cases 
where ultrasound imaging is limited. Prenatal pre-
cise ventriculomegaly measurement is important for 
proper classification and providing more accurate 
prognosis information to the family. Based on this 
information, a decision is made regarding whether 
to continue or terminate the pregnancy. Some stud-
ies have demonstrated that in utero MRI is more 
accurate than USG for detecting CNS abnormalities 
(19-22). However, there are studies that show the op-
posite of this view (23). In our study, we compared 
ultrasonography findings of ventriculomegaly to 

MRI. Consequently, two mild cases were determined 
to be moderate, and one moderate case was deter-
mined to be severe in MRI. Our study showed that 
MRI and ultrasound measurements are substantially 
compatible. On MRI, the same results were verified 
in 13 referred patients with unilateral ventriculomeg-
aly and 34 patients with bilateral ventriculomegaly. 
MRI indicated that ventriculomegaly was an isolated 
finding in all cases. Based on these findings, we con-
cluded that USG is adequate for measuring the ven-
tricle. However, we believe that MR imaging might 
be more accurate, depending on the conditions that 
limit ultrasonography (24) (especially calvarial os-
sification and fetal position). Because MR imaging 
offers higher contrast resolution and is less affected 
by maternal body habitus. The severity of ventricular 
dilatation affects the prognosis. As a result, we place 
tremendous emphasis on ventriculomegaly catego-
rization. The inadequacy of our study is that it is ret-
rospective, and we did not eliminate the bias of re-
ferral to MR imaging. For example, it is possible that 
fetomaternal specialists may have referred patients 
with ventriculomegaly to MR imaging because they 
thought that ventriculomegaly was accompanied by 
other central nervous system anomalies, except for 
restrictive conditions.

Conclusion
When this modality and professional radiologic in-
terpretation are available, we recommend that MRI 
be used in situations of a mild or moderate fetal 
ventriculomegaly. The value of the MRI would be re-
duced if a comprehensive ultrasound was conducted 
by someone with particular training and competence 
in sonographic imaging of the patient’s fetal brain. 
We believe that MRI is important in assessing prog-
nosis in intermediate cases.
All authors have reviewed and accepted its sub-
mission of the manuscript and the manuscript has 
not been published and is not being considered for 
publication anywhere in whole or in part in any lan-
guage. This study was completed in line with the Hel-
sinki Declaration. There is no competing interest. The 
study protocol was approved by the Ethical Commit-
tee of Yuksek Ihtisas University. (E 2022/14/04)
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