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Abstract: Objective: To assess the value of three-dimensional volume contrast imaging C (VCI-C) combined with 
magnetic resonance imaging (MRI) in the diagnosis of fetal posterior cranial cavity disease. Methods: This study 
retrospectively analyzed the imaging data of 100 pregnant women with diagnosed abnormal development of fetal 
cerebellar vermis or posterior cranial fossa in our hospital from January 2020 to February 2022. VCI-C combined 
with MRI was used to evaluate the morphology of fetal cerebellar vermis, and the display of primary fissures and 
secondary fissures. The angle between the brain stem and cerebellar vermis (BVA) and the angle between brain 
stem and cerebellar tentorium (BTA) were measured and compared through MRI images. Results: There was no sig-
nificant difference between VCI-C and MRI in measuring the height, anteroposterior diameter, or area, BVA and BTA 
of fetal cerebellar vermis in the normal control group (P > 0.05). It can be considered that the two imaging methods 
are consistent in measuring the height, anteroposterior diameter and area, BVA, and BTA of the fetal cerebellar 
vermis in the normal control group. There was no significant difference between VCI-C and MRI in measuring the 
height, anterior posterior diameter and area, BVA, or BTA of the vermis in the group of fetal cerebellar vermis dys-
plasia (P > 0.05). The two imaging methods were comparable for all these measurements. Conclusion: Combining 
three-dimensional VCI-Cwith MRI diagnosis, the median sagittal section of the cerebellar vermis can be observed, 
the morphologic structure of the vermis, and the anatomical structure of the posterior cranial fossa can be reflected 
stereoscopically. Quantitative indexes can be measured and calculated to evaluate the developmental abnormali-
ties of the fetal cerebellar vermis and the lesions of the posterior cranial fossa. Their combined effect is better than 
that of a single application. 
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Introduction

The identification and observation of fetal pos-
terior cranial cavity disease is an important 
part of prenatal ultrasound diagnosis of fetal 
central nervous system development [1]. It is of 
great significance to find abnormalities in the 
nervous system. In particular, the abnormal 
development of cerebellar vermis is closely 
related to various malformation syndromes. 
The prognosis of various malformations in the 
posterior cranial fossa of the fetus varies great-
ly, from normal variation to severe craniocere-
bral malformation [2, 3]. Therefore, prenatal 
diagnosis and differential diagnosis of these 

diseases are helpful to evaluate the prognosis 
of the disease and to decide whether to termi-
nate pregnancy. Assessing the location of the 
sinus sink and the integrity of the cerebellar ver-
mis is helpful for the accurate and differential 
diagnosis of posterior fossa malformation [4]. 
The sinus confluence is easily affected by the 
acoustic shadow of the fetal skull and is difficult 
to clearly display on ultrasound image [5]. 
However, the position of the sinus confluence 
can be indirectly evaluated by observing the 
shape of the tentorium cerebelli. 

In 2012, the position of the cerebellar ten- 
torium in mid-pregnancy was quantitatively 
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assessed in a study that measured the angle 
between brain stem and cerebellar vermis 
(BVA) and the angle between brain stem and 
cerebellar tentorium (BTA) [6]. Due to the small 
size, irregular shape, and complex adjacent tis-
sue structure of fetal cerebellum, accurate 
evaluation of fetal cerebellar development is a 
difficulty of prenatal ultrasound. The cerebellar 
vermis is a narrow longitudinal part located 
between the bilateral cerebellar hemispheres 
[7]. Its shape is similar to a flat kidney. On sagit-
tal section of the fetal cerebellar vermis, it has 
a shape of orange petals. The integrity of the 
cerebellar vermis can be judged by morpholog-
ic observation (orange petals, primary fissure, 
and secondary fissure) [8]. In recent years, 
three-dimensional ultrasound has provided a 
new method for observing sagittal sections of 
the fetal cerebellar vermis, which has improved 
the diagnosis of posterior fossa malformation 
to an accuracy of 90% [9]. The three-dimen-
sional volume contrast imaging C (VCI-C) scans 
the whole cerebellum through the angle with 
the minimum attenuation of fetal bones [10]. 
After obtaining the three-dimensional volume 
data, the standard midsagittal section of the 
cerebellar vermis is obtained by adjusting the 
X, Y, and Z axes representing three orthogonal 
sections, thus overcoming the shortcomings  
of two-dimensional transabdominal and two-
dimensional transvaginal ultrasound [11]. VCI-C 
uses surface transformation to obtain relevant 
tissue information from adjacent thin layers, 
and improves the contrast of originally similar 
tissues or structures in traditional two-dimen-
sional ultrasound to form clearer internal struc-
tures and boundaries of tissues and organs 
[12, 13]. Therefore, VCI-C technology can 
improve the contrast of ultrasound images and 
reduce noise interference. Gunbey et al. suc-
cessfully observed the primary fissure of the 
cerebellar vermis of 173 normal fetuses at 
18-26 weeks using VCI-C, measured the upper 
and lower diameters of the cerebellar vermis 
and found that they were related to gestational 
age [14]. In 1983, Martinez-Ten et al. first 
applied magnetic resonance imaging (MRI) to 
the diagnosis of fetal malformations [15]. With 
the development of MRI fast imaging sequence 
technology, MRI has been widely used to diag-
nose fetal malformations. MRI has the advan-
tages of good soft tissue resolution, high con-
trast, wide imaging field, and multi-directional 
imaging, and is not affected by factors such as 

maternal obesity, fetal amniotic fluid volume, 
fetal position and fetal bone [16]. It is known as 
the “gold standard” for diagnosing fetal head 
malformation. However, due to the expense of 
MRI equipment, the high examination cost and 
long examination time, it is rarely used at pres-
ent. Also, it is unable to perform real-time imag-
ing on the fetus. The image quality is compro-
mised by fetal movement and fetal heartbeat, 
and there are contraindications such as claus-
trophobic syndrome and risk factors such as 
thermal effect, so it is not a first choice for diag-
nosis of fetal malformations [17]. However, due 
to the influence of objective factors such as 
fetal position, maternal obesity, and skull 
sound attenuation, the traditional two-dimen-
sional prenatal ultrasound can easily obtain the 
transverse section of fetal cerebellar vermis, 
but this section cannot evaluate the overall 
development of the vermis [18]. It is difficult  
to obtain the central sagittal section of fetal 
head necessary for observing fetal cerebellar 
vermis by traditional two-dimensional ultra-
sound scanning.

In this study, three-dimensional VCI-C plane 
was used to quantitatively evaluate the devel-
opment of fetal cerebellar vermis and posterior 
cranial fossa lesions. Combined with the ad- 
vantages of MRI in soft tissue resolution, the 
morphology of the fetal cerebellar vermis and 
cerebellar tentorium was observed, and the dif-
ferences between the images obtained by the 
two imaging methods were analyzed and com-
pared, so as to explore their diagnostic value 
and consistency for detection of abnormalities. 
This research combines VCI-C and MRI to diag-
nose the lesions of the posterior cranial fossa 
of the fetus, and makes full use of the 3.0 
superconducting magnetic resonance rapid 
imaging sequence to solve the problem of ultra-
sound being affected by objective factors such 
as fetal position, obesity, and amniotic fluid vol-
ume. This gives clear morphologic and struc-
tural images of the fetal small brain vermis and 
posterior cranial fossa, improves the diagnostic 
accuracy, and avoids missed diagnosis and 
misdiagnosis.

Materials and methods

Study design

This study retrospectively analyzed the imaging 
data of 100 pregnant women suspected to 
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have abnormal development of fetal cerebellar 
vermis and posterior cranial fossa in the First 
Affiliated Hospital of Gannan Medical University 
from January 2020 to February 2022. The 
study was approved by Ethics Committee of 
First Affiliated Hospital of Gannan Medical 
University. 

Inclusion criteria

(1) Singleton pregnant women with gestational 
age of 20-40 w; (2) Pregnant women with no 
pregnancy complications; (3) Pregnant women 
with complete data of ultrasonic examination; 
(4) Pregnant women with neither abnormalities 
of the central nervous system found by prena-
tal ultrasound screening and MRI, nor obvious 
abnormality found in the follow-up after birth.

Exclusion criteria

(1) Pregnant women with images of poor quality 
and unclear display of median sagittal plane 
due to fetal movement; (2) Pregnant women 
with incomplete clinical data.

VCI-C technology

Ge volution three-dimensional color Doppler 
ultrasound diagnostic instrument was used for 
detection. The two-dimensional ultrasound 
probe c1-5-d, with a frequency of 3-5 MHz, was 
used for routine obstetric ultrasound examina-
tion. After measuring the fetal biparietal diam-
eter, head circumference, and cerebellar trans-
verse diameter, the transabdominal three-
dimensional volume probe, with a frequency of 
4-8 MHz, was used. The three-dimensional 
VCI-C mode was used to adjust the volume 
layer thickness to 3 mm, then we scanned the 
fetal head in a quiet state to display the trans-
verse section of the cerebellum. After obtaining 
the best plane, the three-dimensional volume 
scan was performed. We adjusted the sampl- 
ing volume, including the whole head of the 
fetus, instructed the pregnant woman to hold 
her breath to avoid fetal movement, and then 
started automatic volume scanning (1-2 s). 
After obtaining the three-dimensional volume 
data of the fetal brain, we conducted image 
processing. To be specific, we called out the 
three-dimensional data and displayed the  
three orthogonal sectional images of A, B, and 
C3 that were perpendicular to each other, set 
the central indicator point of plan A and B 

between the two cerebellar hemispheres, rotat-
ed the image to plane A, which was the trans-
verse section of the cerebellum, and plane B, 
which was the coronal section of the cerebel-
lum. At this time, plane C displayed the sagittal 
section through the cerebellar vermis. We se- 
lected VCI mode, adjusted the image to clearly 
display the corpus callosum, transparent sep-
tum and cerebellar vermis, and observed the 
morphology of the cerebellar vermis, fine struc-
tures such as the primary fissure, secondary 
fissure and each lobule, the morphology of the 
fourth ventricle, and the relationship between 
the vermis and adjacent tissues such as brain-
stem and tentorium cerebellum. The superior 
inferior diameter (CC), anterior posterior diam-
eter (AP), area (MSA), and circumference of cer-
ebellar vermis were measured (C). 

MRI examination

Philips 1.5T superconducting magnetic reso-
nance scanner, body coil, layer thickness 4 mil, 
layer spacing 4 mm, matrix 256 × 256, sense 
technology, turbo field echo for T1WI and high-
resolution sssh.tse sequence for T2WI were 
adopted. The same pregnant woman under-
went MRI examination of fetal head during 
pregnancy, and the interval between MRI ex- 
amination and three-dimensional VCI-C was 
within one week. The pregnant woman was in a 
supine position, with advanced feet, and was 
scanned while holding her breath. The sagittal 
and cross-sectional scans of fetal cerebellar 
vermis were routinely performed, and the imag-
es were collected and saved. We selected the 
median sagittal section of fetal cerebellar ver-
mis on T2 weighted images, and observed the 
morphology, primary fissure, and secondary fis-
sure of cerebellar vermis after enlarging the 
images. On the enlarged fetal j6d, the BVA (the 
angle formed by the dorsal tangent of the brain 
stem and the ventral tangent of the cerebellar 
vermis) and BTA (the angle formed by the do- 
rsal tangent of the brain stem and the tentorial 
tangent) were measured on the median sagittal 
plane of the cerebral vermis. 

Evaluation indicators

(1) Height and anteroposterior diameter of fetal 
cerebellar vermis: On the median sagittal image 
of fetal cerebellar vermis, the maximum dis-
tance between the head and tail of fetal cere-
bellar vermis measured in the parallel direction 
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of brain stem is the height of cerebellar vermis. 
The maximum anteroposterior diameter of fetal 
cerebellar vermis was measured at the top of 
the fourth ventricle. (2) Area of fetal cerebellar 
vermis: The contour of fetal cerebellar vermis 
was manually drawn on the median sagittal 
section image of fetal cerebellar vermis, which 
was processed by us and MRI matching corre-
lation analysis software. (3) BVA and BTA: The 
included angle between the dorsal tangent of 
brainstem and the ventral tangent of cerebellar 
vermis and the angle between the dorsal tan-
gent of brainstem and the tangent of tentorium 
cerebelli were measured. 

Statistical processing

SPSS22.0 statistical software was used for 
analysis. The measured data were tested to be 
in accordance with the normal distribution, 
expressed by mean ± standard deviation (

_
X  ± 

SD). The independent sample t-test was used 
for comparison between the two groups. 
Counted data were expressed as number of 
cases (percentage) [n (%)]. The height, antero-
posterior diameter, area, BVA, and BTA of fetal 
cerebellar vermis measured on three-dimen-
sional VCI-C and MRI images were compared. A 
difference was significant at P < 0.05. 

Results

Comparison of baseline data between the two 
groups

This study showed no difference in age, body 
mass index before pregnancy or parity between 
groups (P > 0.05). The diagnoses of fetuses 

with cerebellar vermis dysplasia, arachnoid 
cyst, Blake cyst, and Dandy Walker malforma-
tion between the two groups had a significant 
difference (P < 0.05) (Table 1).

Consistency analysis of VCI-C and MRI in dis-
playing the morphology, primary fissure, and 
secondary fissure of the fetal cerebellar vermis 
of in fetuses with greater occipital cisterna

As shown in Figure 1, VCI-C plane was highly 
consistent with MRI in displaying the morphol-
ogy, primary fissure, and secondary fissure of 
fetal cerebellar vermis in fetuses of greater 
occipital cisterna (Kappa = 0.91). Moreover, 
the median sagittal plane showed that the ver-
mis was full, and the top of the fourth ventricle 
was depressed (Figure 1A).

Consistency analysis of VCI-C and MRI in dis-
playing the morphology, primary fissure, and 
secondary fissure in fetuses with cerebellar 
vermis dysplasia

VCI-C plane was consistent with MRI in display-
ing the morphology, primary fissure, and sec-
ondary fissure in fetuses with cerebellar vermis 
dysplasia (Kappa = 0.83) (Figure 2).

Consistency analysis of VCI-C and MRI in dis-
playing the morphology, primary fissure, and 
secondary fissure in fetuses with arachnoid 
cyst

In fetuses with arachnoid cyst, there was a high 
consistency between VCI-C and MRI in display-
ing the morphology, primary fissure, and sec-
ondary fissure (Kappa = 0.88) (Figure 3).

Table 1. Comparison of baseline data between the two groups (
_
x  ± s)

VCI-C combined with 
MRI group (n = 58)

MRI group  
(n = 42) t/χ2 P

Age 31.21±3.86 31.73±3.33 1.658 0.127
BMI before pregnancy 24.74±2.67 24.35±3.41 1.178 0.278
Parity 2.198 0.148
    Primipara 40 (69.0%) 28 (66.7%)
    Parturient women 18 (31.0%) 14 (33.3%)
fetuses with cerebellar vermis dysplasia 13 (22.4%) 4 (9.5%) 8.21 0.012
fetuses with arachnoid cyst 10 (17.2%) 6 (14.3%) 3.32 0.048
fetuses with Blake cyst 11 (19.0%) 8 (19.0%) 4.87 0.032
fetuses with Dandy Walker malformation 9 (15.5%) 4 (9.5%) 7.98 0.036
Note: VCI-C: Volume Contrast Imaging C; MRI: Magnetic Resonance Imaging; BMI: Body Mass Index. 
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Figure 1. Consistency analysis of VCI-C and MRI in measuring BVA and BTA of fetal cerebellar vermis in fetuses of 
greater occipital cisterna. A: VCI-C; B: MRI. VCI-C: Volume Contrast Imaging C; MRI: Magnetic Resonance Imaging; 
BVA: angle between brain stem and cerebellar vermis; BTA: angle between brain stem and cerebellar tentorium.

Figure 2. Consistency analysis of VCI-C and MRI in displaying the morphology, primary fissure, and secondary fis-
sure in fetuses with cerebellar vermis dysplasia. A: VCI-C; B: MRI. VCI-C: Volume Contrast Imaging C; MRI: Magnetic 
Resonance Imaging.
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Consistency analysis of VCI-C and MRI in dis-
playing the morphology, primary fissure, and 
secondary fissure in fetuses with Blake cyst

In the fetuses with Blake cyst, the VCI-C plane 
was consistent with MRI in displaying the mor-
phology, primary fissure, and secondary fissure 
(Kappa = 0.78) (Figure 4). As shown in Figure 
4A, the median sagittal plane showed that the 
vermis was full in its shape, and the top of the 
fourth ventricle was flat and shallow, and con-
nected with the posterior fossa cistern after 
expansion.

Consistency analysis of VCI-C and MRI in 
displaying the morphology, primary fissure, 
and secondary fissure in fetuses with Dandy 
Walker malformation

In fetuses with Dandy Walker malformation, 
there was a high consistency between VCI-C 
and MRI in displaying the morphology, primary 
fissure, and secondary fissure (Kappa = 0.91) 
(Figure 5). Figure 5A in the median sagittal 
plane shows that the area of the vermis was 
significantly reduced, and the morphologic 
structure was abnormal. The primary fissure 
and secondary fissure are not shown. After the 
expansion of the fourth ventricle, the posterior 
fossa pool was connected.

Comparison of BVA and BTA of VCI-C and MRI 
in various posterior fossa malformations

In various posterior fossa malformations, there 
was a significant difference in the BVA between 

VCI-C and MRI images (P < 0.05). Furthermore, 
there was a significant difference in the BVA 
between VCI-C and MRI images in fetuses with 
Dandy Walker malformation, Blake cyst, and 
arachnoid cyst (P < 0.05) (Table 2). 

Receiver operating characteristic (ROC) curve 
analysis

ROC curve results showed that the area under 
the curve of VCI-C combined with MRI in the 
diagnosis of fetal cerebellar vermis and poste-
rior cranial fossa was 0.793982 [(95% CI, 
0.690-0.866), P < 0.001] (Figure 6).

Discussion

The cerebellar vermis connects the cerebellar 
hemispheres on both sides and is located in 
the middle of the cerebellum. It is narrow and 
curly in shape. It begins to develop from the 
midline of the cerebellar hemispheres at the 
9th week of pregnancy, and can form a com-
plete vermis at the 15th week [19, 20]. However, 
clinical observation found that the cerebellar 
vermis may stay in an open state at the 18th 
week of pregnancy, so it is still impossible to 
diagnose abnormal development of the vermis 
before the 18th week of pregnancy. The main 
feature of vermis malformation is its absence. 
Therefore, measures of the vermis have value 
in evaluating lesions of the posterior cranial 
fossa. Three dimensional ultrasonic VCI C-plane 
imaging belong to the space composite imag-
ing technology. This collects and processes the 

Figure 3. Consistency analysis of VCI-C and MRI in displaying the morphology, primary fissure, and secondary fis-
sure in fetuses with arachnoid cyst. A: VCI-C; B: MRI. VCI-C: Volume Contrast Imaging C; MRI: Magnetic Resonance 
Imaging.

Figure 4. Consistency analysis of VCI-C and MRI in displaying the morphology, primary fissure, and secondary fissure 
in fetuses with Blake cyst. A: VCI-C; B: MRI. VCI-C: Volume Contrast Imaging C; MRI: Magnetic Resonance Imaging.
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Figure 5. Consistency analysis of VCI-C and MRI in displaying the morphology, primary fissure, and secondary fis-
sure in fetuses with Dandy Walker malformation. A: VCI-C; B: MRI. VCI-C: Volume Contrast Imaging C; MRI: Magnetic 
Resonance Imaging.

Table 2. Comparison of BVA and BTA of VCI-C and MRI in various posterior fossa malformations  
(
_
x  ± s)

Index time
Fetal cerebellar vermis in 

fetuses of greater occipital 
cisterna

Cerebellar vermis 
dysplasia Arachnoid cyst Blake cyst Dandy Walker 

malformation

BVA VCI-C 3.31±1.27 3.43±0.25 23.13±1.25 13.23±1.25 83.73±0.25
MRI 2.28±1.16 2.71±0.21 21.11±1.21 9.21±1.21 81.71±0.21 

 t 4.216 3.214 5.214 4.224 3.214
 P 0.047 0.048 0.036 0.048 0.038
BTA VCI-C 23.31±1.27 49.22±1.25 35.22±1.25 68.22±0.25 88.42±0.25 

MRI 26.80±1.34 47.93±1.21 21.93±1.21 57.93±1.21 70.93±0.21 
 t 8.728 6.146 4.146 6.146 3.146
 P 0.061 0.083 0.033 0.043 0.043
Note: VCI-C: Volume Contrast Imaging C; MRI: Magnetic Resonance Imaging; BVA: angle between brain stem and cerebellar 
vermis; BTA: angle between brain stem and cerebellar tentorium.

volume data in multiple sections, so that the 
deeper pixels are brought to positions where 
the surface gray value information is missing 
and gaps are left. Filling the gaps makes the 
speckled part of the image smooth, the image 
clearer, and the display of the cerebellar vermis 
clearer. Compared to two-dimensional ultra-
sound and MRI, the primary fissure and sec-
ondary fissure of the cerebellar vermis can be 
displayed earlier [20, 21].

Compared to traditional two-dimensional ultra-
sound, the three-dimensional ultrasound VCI-C 
provides a homogeneous, noise reduced, and 
contrast enhanced image that can easily obtain 
a median sagittal section of the fetal cerebellar 
vermis [22]. As an image post-processing tech-
nology, it can greatly reduce examination time, 
and reduce irradiation time from the ultrasound 

to the fetus and pregnant women, with conve-
nient operation and high reliability [23]. 
Compared to MRI, three-dimensional ultra-
sound VCI-C has the advantages of low price, 
convenience, time saving, non-radiation, con-
tinuous dynamic and repeated scanning, and 
can overcome the influence of maternal respi-
ratory movement and fetal movement on the 
image quality of MRI. There are no contraindi-
cations for its use with fetal posterior fossa 
lesions. 

The results of this study showed that VCI-C and 
MRI had the highest consistency in showing 
whether fetal JLD and cerebral vermis were nor-
mal, and good consistency in showing whether 
the primary fissure was clear. However, the con-
sistency in showing whether the secondary fis-
sure was clear was only acceptable. This may 
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Figure 6. ROC curve analysis of VCI-C combined with MRI in the diagnosis of 
the fetal cerebellar vermis and the posterior cranial fossa. AUC: Area Under 
The Curve; ROC: Receiver Operating Characteristic; VCI-C: Volume Contrast 
Imaging C; MRI: Magnetic Resonance Imaging.

be because the VCI-C and MRI are not clear 
enough in showing the fine structures of the 
vermis such as the secondary fissure in some 
fetuses. This might bias the diagnosis, depend-
ing on the diagnostic tendencies of the radiog-
rapher. Garcia-Posada et al. [24] used VCI-C to 
measure the cerebellar vermis and detected 
the primary fissure. All the subjects were fetus-
es in mid-pregnancy. Comparing the three-
dimensional ultrasound images of the fetal cer-
ebellar vermis obtained by VCI-C, it was found 
that the images obtained from the late preg-
nancy fetus were not as clear as those obtain- 
ed from the middle pregnancy fetus, and the 
clarity of fine structures such as the secondary 
fissure was poor. The reason for the reduction 
in image quality may be related to the thick-
ness of the abdominal wall of the pregnant 
woman, uterine leiomyoma, poor position of 
the fetus, or reduced amniotic fluid. The image 
of fetal cerebellar vermis obtained by MRI with 
a magnetic field strength of 3.0T was clearer. 
However, considering the risk factors such as 
thermal effect of MRI, 1.5 tmri is still used in 
clinical practice. 

The results of this study show 
that VCI-C and MRI were con-
sistent in measuring BVA and 
BTA on the median sagittal 
plane of cerebellar vermis of 
fetuses with posterior fossa 
malformation, and the mea-
sured range of BVA and BTA 
was close to that reported by 
Tilea et al. [25]. They reported 
that BVA and BTA of various 
posterior cranial fossa malfor-
mations were measured due 
to different degrees of rota-
tion of cerebellar vermis or 
cerebellar tentorium. This rule 
is conducive to the diagnosis 
and differential diagnosis of 
various fetal posterior cranial 
fossa malformations in clini-
cal work [26]. Due to the small 
number of cases collected in 
this paper, our data may not 
accurately reflect the BVA and 
BTA of various posterior fossa 
malformations in the Chinese 
population. Therefore, in the 
future work, we will collect 
more cases to further mea-

sure BVA and BTA, so as to find the degree suit-
able for Chinese people, and provide a quanti-
tative basis for diagnosis and differential diag-
nosis of various posterior cranial fossa ma- 
lformations. 

In sum, VCI-C plane can clearly display the 
median sagittal section of the fetal cerebellar 
vermis in a normal control group and a cerebel-
lar vermis dysplasia group, and can accurately 
evaluate the development of the vermis. It is 
comparable to MRI for observing vermis devel-
opment. Three-dimensional ultrasound has the 
advantages of low price, convenience, time 
saving, no trauma, no radiation, continuous 
dynamic observation of fetal posterior fossa 
structure, and good reproducibility. It can also 
overcome image artifacts caused by the pa- 
tient’s respiratory movement and fetal move-
ment. Therefore, VCI-C can be widely used in 
the clinic as a routine means for prenatal diag-
nosis, identification of fetal cerebellar vermis 
dysplasia. and regular reexamination of sus-
pected fetuses suggested by MRI.
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