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1. Introduction

Ventriculomegaly is one of the most common cerebral 
findings on obstetrical ultrasound scans during prenatal 
examinations (1). Ventriculomegaly is diagnosed when 
atrial diameter of one or both lateral ventricles is greater 
than 10 mm on an ultrasound examination performed 
between 15 and 40 weeks of gestation. Based on the 
width of the fetus's lateral ventricles observed during 
the ultrasound examination, some studies (2) usually 

consider "mild ventriculomegaly" (10-15 mm) and 
"severe ventriculomegaly" (≥ 15 mm). Although others 
have used the categories of mild (10-12 mm), moderate 
(13-15 mm), and severe (≥ 15 mm) (3), considering the 
different prognoses associated with those widths.
 The incidence of ventriculomegaly reported in 
the literature is between 0.3-2% (4,5). Fetal cerebral 
ventriculomegaly is a descriptive diagnosis of symptoms 
that can result from numerous causes, such as obstructions 
or congenital infections; and in some cases, no cause 
can be determined during or even after the pregnancy. 
Ventriculomegaly can be unilateral or bilateral. It is 
generally described as "Isolated Ventriculomegaly" if the 
fetus had no other associated anomalies. The prognoses of 
fetuses with ventriculomegaly are controversial because 
of the large variations in study scales and follow-up 
criteria. Even though some studies had focused on it, the 
answer is still uncertain.
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 The aim of this study was to evaluate pregnancy 
outcomes and prognoses of fetuses with ventriculomegaly 
and try to find relevant factors that affect postnatal 
development.

2. Materials and Methods

This research was approved by Ethics Committee at 
Obstetrics and Gynecology Hospital of Fudan University 
and written informed consent was obtained from all 
study participants. All subjects with ventriculomegaly 
seen at the Multidisciplinary Consultation Center, 
Obstetrics and Gynecology Hospital, Fudan University 
between January 2004 and December 2013 were 
included in this study. According to the width of the 
fetal lateral ventricles, the subjects were divided into 3 
groups: "Mild Ventriculomegaly" (10.0 ‒ < 12.0 mm), 
"Moderate Ventriculomegaly (12.0 ‒ < 15.0 mm), 
and "Severe Ventriculomegaly" (≥ 15.0 mm). After 
ventriculomegaly was diagnosed, another complete 
sonographic examination was performed to exclude 
associated intracranial and extracranial anomalies of 
fetuses. The fetuses were also classified as "Isolated 
Ventriculomegaly" (IVM) if no associated anomaly 
was detected at the initial ultrasonography with 
negative findings in TORCH screening and karyotype 
examinations. "Non-Isolated Ventriculomegaly" (NIVM) 
was defined by ultrasonic findings of ventriculomegly  
with other structural abnormalities or positive findings in 
TORCH screenings or karyotype examinations. 
 Additional ultrasound scans were performed every 
2-4 weeks until delivery to detect changes in ventricular 
width and other anomalies. The ultrasound scans were 
carefully performed by experienced senior ultrasound 
operators who had the license of prenatal diagnosis 
with GE Voluson 730 expert transabdominally. Serum 
screening for Down syndrome, TORCH (toxoplasmosis, 
other, rubella, cytomegalovirus (CMV) and herpes 
simplex virus) and fetal karyotype examinations were 
recommended for all the patients and performed only 
with the parents' agreement after they were informed 
of the importance of such testing. The medical records 
of all cases were carefully reviewed, including the 
mothers' age, the gestational age and the parents' other 
characteristics, etc. The pregnancy outcomes were 
available in all cases.
 During the follow-ups of living children, the 
information about children was collected from their 
local pediatricians. The children's neurological and 
developmental status were carefully examined by their 
pediatricians at six weeks of life and at their following 
regular visits to pediatric hospitals. The results that 
evaluate the children's growth, locomotor activities, 
coordination, hearing and visual function, speech and 
socialization capacities, neurodevelopmental anomalies, 
other abnormalities and subsequent treatments were 
recorded. We also used telephone interviews with the 

parents as a supplement to the follow-up data. The 
children's statuses were determined on the basis of 
pediatric examinations and parental interviews when 
the child was 1 month, 3 months, 6 months and almost 
to 9 years old. Significant abnormities were defined 
as neonatal deaths; structural malformations; poor 
locomotor, speech or socialization skills; abnormal 
hearing or visual function; and neurodevelopmental or 
other anomalies.
 SPSS 15.0 (SPSS Inc., Chicago, IL, USA) was used 
to analyze the data. The chi-square test and Fisher's 
exact test were used, and significant differences were 
considered when p < 0.05. Descriptive statistics were 
also used to describe the ultrasonography details and 
follow-up characteristics of all cases.

3. Results

From January 2004 to December 2013, 304 women 
received consultation for fetal ventriculomegaly at the 
Multidisciplinary Consultation Center. Sixty-three cases 
were lost to follow-up and the rate of follow up lost 
was 20.7% (63/304). Three cases refused to participate 
in the interviews because of the disruptions that they 
caused, and 60 cases failed to provide current contact 
information. The details of patients were summarized 
as supporting information (Supplemental Data Table 
S1- S7, http://www.biosciencetrends.com/docindex.
php?year=2016&kanno=2).
 Of the 241 cases that began the study, 151 were 
diagnosed with "Mild Ventriculomegaly" (62.7%), 56 
were diagnosed with "Moderate Ventriculomegaly" 
(23.2%) and 34 were diagnosed with "Severe 
Ventriculomegaly" (14.1%). The mean maternal age 
in this study was 28 years old (range from 19-44), and 
the children's gestational age at first diagnosis was 
27 weeks (ranged from 18-36 weeks) and most of the 
ventriculomegaly cases were diagnosed between 24 and 
32 weeks. The majority of the mothers were uniparous; 
the multiple pregnancy rate was 1.6% (4/241), but only 
one of the twins was affected. In 16 cases, the mothers 
had an adverse pregnancy history; some of the women 
experienced spontaneous abortion, and 10 mothers had 
a history of infantile hydrocephalus. The characteristics 
of the mothers in the study are summarized in Table 1.
 The mean atrium widths of the left ventricles in 
the Mild Group, Moderate Group and Severe Group 
were 9.87 mm (range: 3.6-11.9 mm), 12.39 mm (range: 
8.3-14.9 mm), 16.56 mm (8-42.8 mm) respectively, 
and 11.41 mm (range: 3.6 -42.8 mm) in total. The 
mean atrium widths of the right ventricles in the Mild 
Group, Moderate Group and Severe Group were 9.04 
mm (range: 4.1-11.9 mm), 11.21 mm (range: 3.4-
14.4 mm), 17.17 mm (range: 7-37.9 mm) respectively, 
and 10.69 mm (range: 3.4-37.9 mm) in total. Of the 
241 ventriculomegaly cases, 143 were unilateral 
(59.3%), while 98 were bilateral (40.7%). The clinical 
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The mother of the Toxo-infected fetus chose TOP, and 
one of the CMV cases experienced a severe ventricular 
septal defect after birth.
 Eighty-two cases were isolated (34.0%), while 
associated structural abnormalities were found in 159 
cases (66.0%). Corpus callosum agenesis was found in 
most cases; abnormal development of the cardiovascular 
system and other systems was an important component. 
Ultrasound scans showed structural abnormalities in 
107 fetuses (70.9%) in the "Mild Ventriculomegaly" 
group, 30 (50.6%) in the "Moderate Ventriculomegaly" 
group and 22 (64.7%) in the "Severe Ventriculomegaly" 
group. The differences among the three groups were not 
statistically significant. The associated abnormalities 
of fetuses with ventriculomegaly found on prenatal 
ultrasound are shown in Table 3.
 In the follow-up of 241 cases, 91 cases chose TOP, 4 
cases died during the neonatal time. Of the families who 
did not complete the study, 49 ended their follow-ups 
when the child was 1 month old, 13 ended at 3 months, 
10 ended at 6 months, 6 ended at 1 year, and 4 ended at 
3 years. However, 64 cases continued until the end of the 

characteristics of the fetuses with ventriculomegaly are 
reported in Table 1.
 Karyotype examinations were performed in 57 cases 
(23.7%), and only 5 showed chromosomal anomalies: 
three cases in Mild VM, one in Moderate VM and one 
in the Severe VM. Only 2 of the 5 cases underwent 
serum screening, and both were deemed low risk. In 
the majority of these five cases, the parents chose TOP; 
the exception was the parents of the child with the 
chromosome 23 anomaly, who had hydrocephalus after 
birth. No statistical significance was found among the 
three groups. In the cases that did not have karyotype 
examination, none of them showed syndromes of 
chromosomal origin. The chromosomal anomalies of 
fetuses and outcomes are recorded in Table 2. 
 Only 29 subjects were screened for TORCH 
infections. Four cases had abnormal findings: 1 case 
with Rub-IgM, 2 cases with CMV, and 1 case with Toxo. 
Three of these cases were in the "Mild Ventriculomegaly" 
group, and one was in the "Moderate Ventriculomegaly" 
group. The follow-up investigations found that the infant 
with Rub infection and one infant with CMV recovered. 

Table 1. Characteristics of the mothers and fetuses in the study

Items

Maternal age
     Mean
     (Range)
Gestational age at diagnosis
     Mean
     (Range)
Ventricular Width
     Left, Mean
     (Range)
     Right, Mean
     (Range)
Ventriculomegaly
     Bilateral
     Unilateral

IVM

29.27 ± 4.84
(21-44)

25.08 ± 3.88
(17-34)

9.85 ± 1.57
(5.1-11.7)

8.99 ± 2.05
(4.1-11.9)

10
34

NIVM

28.35 ± 4.12
(19-44)

26.93 ± 4.41
(17-37)

9.88 ± 1.82
(3.6-11.9)

9.06 ± 2.06
(4.5-11.9)

24
83

IVM

28.46 ± 4.55
(20-39)

29.35 ± 4.05
(22-37)

12.27 ± 1.34
(8.5-14)

10.78 ± 1.83
(6.5-14.3)

11
15

NIVM

26.97 ± 3.96
(20-35)

27.56 ± 4.52
(19-37)

12.51 ± 1.65
(8.3-14.9)

11.59 ± 2.24
(3.4-14.4)

23
7

IVM

28.83 ± 5.32
(22-41)

30.74 ± 5.39
(20-39)

13.78 ± 3.24
(8-18)

17.62 ± 3.36
(12-22)

9
3

NIVM

27.41 ± 3.45
(20-35)

29.14 ± 5.31
(18-39)

18.08 ± 6.81
(9.6-42.8)

16.93 ± 6.35
(7-37.9)

21
1

                      Mild                                                 Moderate                                              Severe

Table 2. The chromosomal anomalies of fetuses and outcomes

Items

Ventricular Width (mm)
     Left
     Right

Structural anomalies
through ultrasound

Serum screening

Fetal Karyotype

Outcome

1

Mild
9.9
10.1

Abnormal ventricular 
echo

Low Risk

47,XY,+mar[10]/46

TOP

2

Mild
10.3
9.6

Skeletal dysplasia

Low Risk

47,XY,+7

TOP

3

Mild
9.8
10.7

Hypoplastic Heart

-

Chromosome 23 
anomaly

Hydrocephalus

4

Moderate
14

13.7

Skeletal dysplasia

-

46,XY,der(10)t(8;10)
(q21.2;q24)pat

TOP

5

Severe
16.4
12.5

Multiple
Malformations

-

46,XY,add(1)(p36)

TOP

Cases
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study period, and the included children were between 
16 months and 9 years old. The initial study planned to 
evaluate the states of surviving children at 1 month, 3 
months, 6 months, 1 year, 3 years, 6 years, and 9 years 
of age to examine both short- and long-term outcomes. 
However, during the follow-up period, some parents 
asked to quit the study because their children were in 
good health and some changed their contact information 
without notice in advance. 
 In our study, 91 cases opted for TOP. The abortion 
rate was 19.5% (16/82) in the IVM group and 47.2% 
(75/151) in the NIVM group. The difference in the 
abortion rates between the two groups was significant 
(p = 0.002). In the IVM group, 3 cases in Mild VM, 9 
cases in Moderate VM, and 4 cases in Severe VM chose 
TOP and statistical significance was found in abortion 
rate among Mild VM, Moderate VM and Severe VM 
(p = 0.038). It was also found that Moderate VM had a 
higher abortion rate than Mild VM (p = 0.014), while no 
statistical significance was found between Moderate VM 
and Severe VM. In the NIVM group, 43 cases in Mild 
VM, 17 cases in Moderate VM, and 15 cases in Severe 
VM chose TOP and no statistical significance was found 
among Mild VM, Moderate VM and Severe VM. The 
data are shown in Table 4.
 Of the 150 cases that continued the pregnancy, 20 
infants showed significant abnormalities after delivery 
including four infant deaths during the early neonatal 
period with NIVM. Of the surviving fetuses, 7 with IVM 
and 9 with NIVM showed significant abnormalities. 
Since the outcomes of NIVM mainly depend on the 
associated malformations, only the outcomes of IVM 
were used for further data analysis. When IVM were the 
only findings in the prenatal examinations, 3 cases in the 
Mild Group, 1 case in the Moderate Group, 3 cases in 
the Severe Group experienced significant abnormalities 
after delivery. Statistical significance was found among 
three groups (p = 0.031).The prognoses of Mild Group 
and Moderate Group had no statistical significance (p 
= 1.000), while Moderate Group had more favorable 
prognoses than Severe Group (p = 0.044). These 
abnormalities are shown in Table 4.

Table 4. The outcomes for the IVM and NIVM groups

Items

Normality
Postnatal Death
Hydrocephalus
Hearing Loss
Strabismusand Hearing Loss
Hydronephrosis
Optic Nerve Abnormalities
Other Abnormalities

TOP
Total

IVM

38
0
1
1
0
0
0

1 case-Pachygyria
 deformity

3
44

NIVM

55
2
2
0
0
1
1

1 case-Vascular tumor; 1 case-PDA, 
myopia, amblyopia; 1 case-VSD

43
107

IVM

16
0
0
0
0
0
0

1 case-Mental
retardation

9
26

NIVM

12
0
0
0
0
0
0

1 case-Pelvic
mass
17
30

IVM

5
0
1
0
2
0
0
0

4
12

NIVM

4
2
0
0
0
1
0
0

15
22

                            Mild                                                                       Moderate                                 Severe

Table 3. Associated abnormalities found on the prenatal 
ultrasound

Items

Nervous System
     Corpus callosum agenesis
     Dilation of the posterior fossa pool
     Third ventricle enlargement
     Cerebellar vermis agenesis or dilation
     Choroid layer cyst
     Meningomyelocele
     Septum pellucidum agenesis
     Abnormal ventricular echo
     Enlarged lateral fossa
     Isolation of the lateral ventricle posterior horn
     Cisterna magna enlargement
Respiratory System Anomaly
     Lung cystic adenomatoid malformation
Cardiovascular System Anomaly
     Cardiac hyperechogenicity
     Ventricular septal defects
     Hypoplastic heart
     Cardiac enlargement
     Vascular hypoplasia
Digestive System Anomaly
     Ascites
     Intestinal hyperechogenicity
     Diaphragmatic hernia
     Abdominal lump
     Umbilical vein and ductus venosus agenesis
     Hepatic hyperechogenicity
     Abdominal hyperechogenicity
Urinary System
     Cystic kidney diseases
     Renal cysts
     Pyelectasis
     Hydronephrosis
     Renal dysplasia
Pelvic Mass
Skeletal System
     Skeletal dysplasia
     Strephenopodia
     Spina bifida
     Spinal vertebral anomaly
     Increased nuchal translucency
     Abnormal spine and limbs
Placental Anomaly
     Accessory placenta
     Globular placenta
     Placental chorioangioma
Polyhydramnios
Multiple Malformations

n

14
13
5
7
8
2
5

10
1
5
2

1

3
3
2
2
2

4
5
2
2
1
1
1

1
2

12
1
1
1

16
1
3
1
4
1

1
1
1
5
6
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 In the ultrasound scan after diagnosis, the width 
of ventricular dilation regressed in 42 cases and 
remained the same in 108 cases. Thirty-one cases of 
"Mild Ventriculomegaly" regressed to the norm during 
pregnancy; however, 1 infant showed right hearing 
loss after delivery. In the "Moderate Ventriculomegaly" 
group, 9 cases regressed to normal, 1 case regressed 
to "Mild Ventriculomegaly", and none of the babies 
showed any abnormalities after delivery. In the "Severe 
Ventriculomegaly" group, the width regressed in 1 case 
(16 mm, 18 mm vs. 14 mm, 16 mm), with normal a 
development level after delivery. 
 Eleven cases (14.9%) of "Mild VM", 2 cases (10.0%) 
of "Moderate VM", and 6 cases (42.9%) of "Severe 
VM" showed significant abnormalities after delivery 
despite a lack of change in their ventriculomegaly 
during the pregnancy. Better outcomes were found in 
the regressed group than the unchanged group (p = 
0.026). In the IVM group, no statistical significance were 
found in outcomes between the regressed group and the 
unchanged group in fetuses with Mild VM, as did the 
Moderate VM and Severe VM. In the NIVM group, no 
statistical significance was found in outcomes between 
the regressed group and the unchanged group in fetuses 
with ventriculomegaly of different degrees, respectively. 
The outcome of fetuses according to the intrauterine 
evaluation are summarized in Table 5.

4. Discussion

Ventriculomegaly is among the most common cerebral 
abnormalities found on ultrasound scans during 
pregnancy. It is defined as lateral ventricles with an 
atrial diameter of 10 mm or more. In Cardoza et al.'s 
study (1), the atrium of the lateral ventricles remained 
relatively stable between 15 and 40 weeks of gestation 
(7.6 ± 0.6 mm). The criteria for ventriculomegaly 
first came up in Kramer et al. (2) , who recommended 
10 mm as the upper limit of the atrium of the lateral 
ventricles. Atrial widths greater than 15 mm were 
considered "Severe Ventriculomegaly", while atrial 
widths between 10 mm and 15 mm were considered 
"Mild Ventriculomegaly" with the support a subsequent 

study (6). However, another study (7) found that the fetal 
abnormalities surged (4% vs. 14%) when the atrial width 
was consistent with "Mild" (10.0-11.9 mm) or "Moderate 
Ventriculomegaly" (12.0-14.9 mm); consequently, 
these studies suggested that ventriculomegaly should be 
classified as "Mild Ventriculomegaly" (10.0-11.9 mm), 
"Moderate Ventriculomegaly" (12.0-14.9 mm), and 
"Severe Ventriculomegaly" (≥ 15.0 mm). However, in 
our study, no statistical significance was found between 
Mild VM and Moderate VM, thus supporting Krammer 
et al.'s criteria for ventriculomegaly.
 In our study, the mean gestational age at diagnosis 
was 27 weeks (range: 18-40 weeks). This finding 
was similar to the findings of Kennelly et al. (8), who 
reported that the first VM diagnosis occurred at 26.9 
weeks gestational age (19-40 weeks); Breeze's study 
(9) also reported that severe VM was first diagnosed 
at 28 weeks gestational age (16-36 weeks). However, 
Baffero et al. (10) reported an earlier gestational age 
at first diagnosis: 25.1 weeks. The differences might 
arise from the studies' different compositions; no severe 
ventriculomegaly cases were included in the Baffero et 
al. study, and 34 severe VM cases (14.1%) were included 
in our study. The mean maternal age in our study was 
28 years, which was similar to that of the Gomez et al. 
study (29 years) (11); however, Kutuk et al. (12) reported 
a younger age of 26.28 years. Otherwise, all researchers 
reported the mean finding period was the late period of 
the second trimester.
 The specific etiology of fetal ventriculomegaly 
is still unclear. It can arise from numerous causes, 
including brain volume loss, CSF flow obstruction, or 
CNS malformations, and in some cases, no cause can 
be determined even after delivery. Several studies have 
associated fetal ventriculomegaly with chromosomal 
abnormalities, especially trisomy 21. The rate of 
chromosomal abnormalities among cases of fetal 
ventriculomegaly ranges from 4 to 14% (4,13-15). In our 
study, 57 cases underwent karyotype examination, and 
5 cases were abnormal (8.7%), similar to Chiu et al.'s 
(16) finding of 9.8%. However, 2 out of the 5 abnormal 
cases had normal serum screenings for Down syndrome, 
which suggested the need for a karyotype examination 

Table 5. Outcome of the fetuses according to the interuterine evaluation of ventricular width

Evaluation of ventriculomegaly

Regeressed in
     Mild
     Modereate
     Severe
Stable in
     Mild
     Modereate
     Severe
Total

Normalities

15
6
1

23
10
4
59

Abnormalities

1
0
0

2
1
3
7

Normalities

15
4
0

40
8
4
71

Abnormalities

0
0
0

9
1
3
13

                            IVM                                                                       NIVM
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using "ventriculomegaly" as an independent factor. 
Additionally, no statistically significant differences 
in the rate of chromosomal abnormalities was found 
among the three groups; this suggests that the degree 
of ventriculomegaly is not a predictor of aneuploidies, 
a finding supported by Gaglioti et al.'s study (17). In 
our study, 16 cases had a history of adverse pregnancy 
events, including spontaneous abortion and infantile 
hydrocephalus. Oacute et al. (18) also reported that 32% 
of their cases (72/230) had a positive history of adverse 
pregnancy events, and 2.61% (6/230) had a history of 
infantile ventriculomegaly, which might indicate that 
ventriculomegaly is a disease with genetic susceptibility. 
Therefore, the karyotype examination is of great 
importance in the counseling process, regardless of the 
results of the serum screen.
 When VM is diagnosed, it is important to consider 
karyotype abnormalities, intrauterine infections, 
associated anomalies, the progression of the ventricular 
width during pregnancy, and the cause of the ventricular 
dilatation because the prognosis is strongly related to 
such factors (19).
 In utero infections, especially toxoplasmosis and 
cytomegalovirus, could be a cause of VM. The rate of 
infection is 10-20% in cases of severe VM and 0-5% in 
cases of mild VM (5,10,20). In our study, 1 subject was 
positive for Rub, 2 subjects were positive for CMV, 
and 1 subject was positive for Toxo on the TORCH 
infections screening. The small number of people who 
chose to undergo TORCH screening may contribute 
to the differences, but the outcomes of the infected 
fetuses were relatively severe compared with those who 
experienced maternal seroconversion. The infection 
during pregnancy, particularly TORCH would be related 
to the enlargement of lateral ventricular width, so the 
screening for TORCH should also be recommended in 
the process of consultation with parents.
 The  ove ra l l  r a t e  o f  a s soc ia t ed  s t ruc tu ra l 
malformations was 62.7% in our study; however, in 
previous studies, the rates range widely, from 10% 
to 77.4%. Corpus callosum anomalies were the most 
frequently found malformations in our study, as in the 
previous studies (9,17,21-24). In our study, 107 fetuses 
(70.9%) with "Mild Ventriculomegaly" and 30 (50.6%) 
with "Moderate Ventriculomegaly" had associated 
abnormalities. Twenty-two fetuses (64.7%) with "Severe 
Ventriculomegaly" had associated anomalies; this rate 
is similar to the 65% reported by Breeze et al.'s (9), 
but higher than the 58% reported by Gaglioti et al. 
(17). Previous study has also suggested that the rate of 
associated anomalies increased from 41% to 76% when 
the atrial width increased from 10-12.0 mm to 12-14.9 
mm (17); however, we found no differences among the 
three groups in our study, and a recent study supports 
our findings (10). The different general populations of 
the studies might explain most of the differences, and 
improvements in prenatal imaging technology could 

increase the rates of associated abnormalities.
 Our study suggested that the parents in the NIVM 
group chose TOP more often than those in the IVM 
group and the associated structural malformations might 
be the cause. In the IVM group, when ventricular width is 
above 12 mm, the abortion ratio rose and suggested that 
the degree of ventriculomegaly might be the main cause 
for parents to choose TOP when the ventriculomegaly is 
isolated. In the NIVM group, no significance was found 
in different degrees, which suggested that the structural 
malformations rather than the ventriculomegaly itself 
affected the parents to choose TOP. 
 The outcomes of NIVM were mainly determined 
by associated structures of fetuses, and the outcomes 
of IVM were used for further data analysis. In our 
study, the outcomes for the "Mild VM" and "Moderate 
VM" groups were significantly better than those of 
the "Severe VM" group. Our study suggests that the 
prognoses of fetuses with VM were strongly determined 
by the extent of ventricular dilation, a finding that is 
supported by previous studies.
 Signorelli et al. (3) reported 60 cases of mild 
ventriculomegaly, and none had poor prognoses; thus, 
the researchers concluded that mild ventriculomegaly 
was a variation, and subsequent studies have supported 
this conclusion (25,26). However, Kutuk et al. (12) 
reported that 9 out of 25 cases with mild VM showed 
mental or locomotor activity retardation, and some 
studies have supported these findings (11,27-29). In our 
study, 3 cases in the "Mild VM" group and 1 case in the 
"Moderate VM" group had poor neurodevelopmental 
prognoses, which suggests that although fetuses with 
"Mild VM" may have more favorable outcomes than 
fetuses with severe ventriculomegaly, they still faced 
the possibility of developing an abnormality after 
delivery; thus, ultrasound scans and other examinations 
are still essential during pregnancy and after birth.
 A ventricular atrial width greater than 15 mm is an 
indicator of poor prognosis associated with abnormalities 
and high mortality rates (9,17,26,30). Gaglioti et al. 
(17) reported poor prognoses in 27.5% of the "Severe 
ventriculomegaly" group, while Weichert et al. (5) 
reported poor prognoses in 40.6%. In our study, the 
incidence of abnormalities was 40.0% in the "severe 
ventriculomegaly" group, and 13.3% of the pregnancies 
in that group ended in neonatal death. Different follow-
up criteria and high rates of TOP in our study might 
explain the differences between our results and those 
of other studies. However, both our study and others 
indicated that severe ventriculomegaly may have a 
poorer prognosis and should receive more attention in 
clinical practice.
 The progression of ventricular width was an 
indicator of a possible unfavorable prognosis. In 
previous studies, most of the fetuses had a more 
favorable outcome when the ventriculomegaly 
regressed during pregnancy; however, Hannon et al. 
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(30) claimed that atrial measurements did not predict 
neonatal death, and Falip et al. (6) observed poor 
neurological outcomes in infants with all types of 
ventriculomegaly: stable, regressive and resolved. In 
our study, 42 cases showed a regression of ventricular 
width, and only one of these cases had an abnormality 
after delivery, which was similar to the findings of 
a previous study (31). No progression of ventricular 
width was observed, perhaps because of the large 
proportion of mothers who chose TOP. Of the 108 
cases whose ventricular width remained the same, 19 
developed associated abnormalities. The differences 
in abnormalities between the groups with stable and 
regressed ventricular with was statistically significant, 
suggesting that the outcomes of fetuses with VM were 
related to the evolution of ventriculomegaly in utero, 
and the prognoses were better when ventriculomegaly 
regressed or even disappeared. However, in the IVM 
group, no statistical significance was found in outcomes 
between the regressed group and the unchanged group 
in fetuses with Mild VM, which might suggest that the 
evolution of ventricular width was not an important 
factor that was related to the prognoses of fetuses with 
mild isolated ventriculomegaly. In the IVM group, we 
also failed to find statistical significance in outcomes 
between the regressed group and the unchanged group 
in Moderate VM and Severe VM probably due to the 
small number in each group. Otherwise, our study 
suggested that changes in ventricular width of the fetus 
are essential, and additional ultrasound scans during 
pregnancy are of great importance.
 There were limitations in our study. The main 
limitation is the limited examination of TORCH and 
karyotype examinations might result in a bias for the 
categories of IVM and NIVM. TORCH was usually 
recommended for our patients but only after their 
approval could it be done and all the patients that had 
a history of pet contact had done the tests. Karyotype 
examinations were only performed in little parts 
of patients but none of the newborns showed signs 
of chromosomal origins. Second, MRIs were only 
performed in a few cases for technical restrictions. MRI 
is of good value in the diagnosis of ventriculomegaly 
and other intracranial structural abnormalities, but it 
was not until recent years that MRI was introduced into 
our hospital and the data was not sufficient. However, 
MRI data are expected to be collected and included in 
our further studies as evaluation indicators of children's 
statuses.
 In conclusion, the degree and progression of 
ventricular dilatation are mean factors that affect 
the pregnancy outcomes and prognoses of fetal 
ventriculomegaly. When VM is diagnosed in utero, 
accurate examinations to exclude associated anomalies 
should be performed. Prenatal diagnosis is necessary 
even when serum screening results are negative. 
TORCH screening should also be suggested, and 

follow-up is of great importance. Because the ideal 
follow up work was too hard to do, there were many 
limitations and areas falling short in our work. 
Multicenter studies and critical follow-up should be 
planned to continue to do this meaningful work.
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