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Prenatal Evaluation, Imaging Features, and
Neurodevelopmental Outcome of Prenatally Diagnosed

Periventricular Pseudocysts
X S. Cooper, X O. Bar-Yosef, X M. Berkenstadt, X C. Hoffmann, X R. Achiron, and X E. Katorza

ABSTRACT

BACKGROUND AND PURPOSE: Periventricular pseudocysts are cystic cavities that lack the ependymal cell lining found in true cysts. The
aim of this study was to characterize periventricular pseudocysts and related findings and their neurodevelopmental outcome.

MATERIALS AND METHODS: This was a retrospective study of periventricular pseudocysts detected prenatally on fetal MR imaging in 26
fetuses. The fetuses were divided into group A (n � 8), which included cases with isolated periventricular pseudocysts, and group B (n �

18), which included cases of periventricular pseudocysts with additional findings. Cases were further subdivided into connatal cysts and
subependymal pseudocysts. Data collected included prenatal history, MR imaging features, sonographic follow-up, and neurodevelop-
mental outcome.

RESULTS: All cases in group A (n � 8) had a normal outcome. In group B (n � 18), 6 pregnancies were terminated and 2 had an abnormal
outcome. Both cases with an abnormal outcome involved patients with subependymal pseudocysts. No significant association was found
between the morphologic features on MR imaging and the neurodevelopmental outcome.

CONCLUSIONS: Neurodevelopmental outcome in cases of isolated periventricular pseudocysts detected prenatally appears to be
normal. A detailed evaluation should be performed to rule out additional brain findings, chromosomal aberration, and fetal malformation.
This evaluation should include the following: maternal TORCH status, detailed fetal sonographic anatomic evaluation, fetal echocardio-
gram, fetal brain MR imaging, amniocentesis and karyotyping/comparative genomic hybridization, and genetic counseling. Additional
findings on MR imaging, including mild-to-moderate dilated ventricles, asymmetric ventricles, or T2 hyperintense signal in the white matter
without other findings or major fetal abnormality, appear to be benign. Connatal cysts appear to be benign.

ABBREVIATIONS: CMV � cytomegalovirus; IUGR � intrauterine growth restriction; PVPC � periventricular pseudocysts; SEPC � subependymal pseudocysts;
TOP � termination of pregnancy; US � ultrasound; TORCH � toxoplasmosis, rubella, cytomegalovirus, and herpes virus

Periventricular pseudocysts (PVPC) are cystic cavities that

lack the ependymal cell lining found in true cysts.1 They are

found in 0.5%–5% of healthy term neonates by using transfon-

tanellar sonography in the first days of life.2,3 For a long time,

periventricular leukomalacia and PVPC have been confused.

Malinger et al4 and Rademaker et al5 differentiated PVPC,

which are found below the external angle of the lateral ventri-

cles, from periventricular leukomalacia, which is located above

it and has a different prognosis (Fig 1A).4 PVPC occur in the

germinal matrix during the time of its exponential develop-

ment in the beginning of the second trimester and during its

rapid lysis toward its end. Therefore, Rademaker et al5 sug-

gested that they should be referred to as “germinolytic cysts.”

Epelman et al 6 further divided PVPC into connatal cysts, also

known as frontal horn cysts, and subependymal pseudocysts

(SEPC). Connatal cysts are located at the external angle, ante-

rior to the foramina of Monro. SEPC are located posterior to

the foramina of Monro (Fig 1B).6

There are 2 types of pathogenesis in the formation of PVPC:

germinal matrix hemorrhage and germinolysis, which are associ-

ated with congenital infections,7-9 metabolic disorders,10 and

chromosomal aberration.11 Nevertheless, PVPC have been re-

ported as isolated findings.4,11-13

There are scarce data regarding the neurodevelopmental

outcome of infants with PVPC. The studies conducted are of
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small cohorts and describe mostly neonates and premature

infants. They have suggested that isolated PVPC have a good

prognosis.4,12-16

The growing use of prenatal imaging such as fetal ultra-

sound (US) and MR imaging led to an increase in prenatal

detection of PVPC. However, the significance of these findings

is not well-established. Malinger et al4 were the first to describe

the characteristics and outcome of prenatally detected PVPC in

2002. Since then, only a few case reports have been added.17,18

Recently, Esteban et al13 described an association between

SEPC morphologic features and clinical outcome. To our

knowledge, the characteristics of connatal cysts and outcome

were only described in neonates, and they are considered

benign.5,12,19-25

The objectives of the present study were to determine

whether findings in addition to PVPC affect the neurodevel-

opmental outcome, characterize PVPC-related factors, and de-

scribe the differences between connatal cysts and SEPC. The

strength of this work is in the wide range of parameters re-

corded, including PVPC-related clinical prenatal and perinatal

factors; morphologic characteristics of fetal MRI; and the long-

term follow-up of the cases.

MATERIALS AND METHODS
Population and Setting
This was an observational retrospective study that included all

pregnant women who underwent fetal brain MR imaging in

which PVPC were detected at Sheba Medical Center, Israel, be-

tween 2011 and 2014.

Data obtained from the records include the following: mater-

nal history (age, medical history, previous pregnancy outcome,

and the presence of known risk factors associated with PVPC),

abnormal pregnancy events, prenatal history (sex, prenatal test-

ing, fetal echocardiogram, and TORCH [toxoplasmosis, rubella,

cytomegalovirus, and herpes virus] serology), US and MR imag-

ing features of PVPC, associated findings, perinatal history

(gestational age, birth weight, Apgar score, and mode of deliv-

ery), sonographic follow-up, and clinical follow-up. Fetal cy-

tomegalovirus (CMV) infection was

confirmed by amniocentesis.

Following genetic and parental coun-

seling, termination of pregnancy (TOP)

was performed in several cases. Postmor-

tem examination and MR imaging were

performed on the fetuses of patients who

went through TOP in our institution.

To establish whether isolated PVPC

have a better prognosis as suggested by

several studies,4,12-16 cases were divided

into 2 groups (Fig 2):

● Group A (isolated PVPC): cases with

PVPC as a single finding on MR imag-

ing and with no additional fetal abnor-

malities such as intrauterine growth

restriction (IUGR), fetal infection, ab-

normal fetal echocardiogram findings,

or chromosomal aberration.

● Group B (nonisolated PVPC): cases with additional pathologic

findings on fetal MR imaging, additional fetal abnormalities, or

both.

Each group was further subdivided, according to the location

of the PVPC, into connatal cysts and SEPC.

Sonography
Patients were referred to our institution when diagnosed by an US

structural survey performed by specialized gynecologists or as

part of the routine pregnancy follow-up. Additional focused US

examinations were performed in most patients by a dedicated

fetal sonographer by using a multiplanar approach (4 coronal and

3 sagittal planes) to evaluate the brain selectively and precisely

according to the International Society of Ultrasound in Obstetrics

and Gynecology guidelines.26

MR Imaging
All patients were referred for fetal brain MR imaging due to a

specific suspected anomaly demonstrated by US or evidence of

maternal CMV or toxoplasma infection. The preferred timing for

fetal brain MR imaging at our institution is in the 32nd week of

gestation due to the ability to assess brain maturation (sulcation

and gyration) and parenchyma, in addition to a comprehensive

brain structure scan.27,28 MR imaging was performed for the fol-

lowing reasons: suspected PVPC on US (n � 13), dilated or asym-

metric lateral ventricles on US (n � 3), suspected PVPC and di-

lated or asymmetric lateral ventricles on US (n � 3), asymmetric

lateral ventricles with multiple extracerebral malformations (n �

1), maternal infection (n � 4), follow-up after fetoscopic laser

coagulation in twin-to-twin transfusion syndrome (n � 1), and

IUGR with a previous child with white matter disease (n � 1).

Fetal MR imaging was performed and evaluated by an obste-

trician who specializes in fetal US and MR imaging (E.K.), an

expert MR imaging neuroradiologist (C.H.), and an experienced

pediatric neurologist (O.B.-Y.) in a group analysis. A 1.5T MR

imaging system (Optima 1.5T; GE Healthcare, Milwaukee, Wis-

consin) was used. Single-shot fast spin-echo T2-weighted se-

FIG 1. A, Schematic representation of the differential diagnosis between periventricular
pseudocysts and periventricular leukomalacia. Originally published by Malinger et al.4 B,
Differential diagnosis between the cystic lesions seen in periventricular leukomalacia (PVL),
connatal cysts (CC), and subependymal cysts (SC). Malinger et al4 original publication modi-
fied by Epelman et al.6

AJNR Am J Neuroradiol 37:2382– 88 Dec 2016 www.ajnr.org 2383



quences in 3 orthogonal planes were used with section thicknesses

of 3– 4 mm, no gap, and a flexible coil (8-channel cardiac coil).

The FOV was determined by the size of the fetal head, 24 cm for

smaller fetuses and up to 30 cm for larger ones. Other parameters

were a matrix of 320/224, TE of 90 ms, and TR of 1298 ms. The fast

spoiled gradient-echo T1 sequence was performed only in the

axial plane with a larger FOV of 40 cm, 4-mm section thickness,

0.5-mm gap, a TR of 160 ms, and a TE of 2.3 ms.

Mildly dilated ventricles were defined as an atrial measurement of

10–12 mm, and moderately dilated ventricles, as 13–15 mm.29

PVPC Imaging Features
PVPC were defined according to Malinger et al4 (Fig 1A) and were

subdivided into 2 groups: connatal cysts and SEPC according to

Epelman et al (Figs 1A and 3).6

Features and morphology of PVPC were described according

to Esteban et al13 and included the following: uni-/bilaterality,

uni-/multilocularity, and size and an-

atomic location in relation to the fron-

tal, temporal, and occipital horns and

the caudothalamic notch. Morphology

features included the anteroposterior

diameter and height of the pseudo-

cysts that were evaluated on parasagit-

tal sections and the shape and margins

of the PVPC. PVPC were considered

atypical when they showed ill-defined

margins, were square (as opposed to

oval), or had a height greater than the

anteroposterior diameter.

Neurodevelopmental Outcome
Children were evaluated by using

Vineland II Adaptive Behavior Scale,30

which examines 4 areas of development:

communication, daily living skills, socialization, and motor skills.

The score derived from this instrument has a mean of 100 � 15.

The published Israeli version of the Vineland II Adaptive Behav-

ior Scale was administered, but no Israeli norms are available for

the full age range. Because there was no reason to believe that

Israeli and US children would develop mental and motor skills

differently, we used US norms. Scores of children were considered

abnormal if the standard score was �70. The mean age of children

evaluated by using the Vineland II Adaptive Behavior Scale was

2.07 � 0.86 years.

In addition, records of neurologic clinical follow-up were col-

lected retrospectively.

Statistical Analysis
The Fisher exact test was used for categoric variables, and a t test,

for continuous variables. The data were analyzed by using

2 abnormal 
outcomes

3 TOP 6 normal 
outcomes

9 connatal cysts 9 SEPC

2 normal 
outcomes

6 normal 
outcomes

6 connatal cysts 2 SEPC

26 fetuses with PVPC
iden�fied on prenatal 

MRI

Group A (n=8) Isolated 
PVPC

Group B (n=18) PVPC+ 
addi�onal findings on 
MRI/fetal abnormality

3 TOP 4 normal 
outcomes

FIG 2. Flowchart illustrating the study design and outcome. Cases are divided to 2 groups: fetuses in group A had only PVPC on MR imaging,
while fetuses on group B had additional findings on MR imaging or fetal abnormality. Fetal abnormality is defined as the presence of fetal
infection, chromosomal abnormality, IUGR, abnormal echocardiogram findings, or other fetal malformation. The groups were further subdi-
vided into connatal cysts or subependymal pseudocysts.

FIG 3. T2 MR imaging coronal view. A, Case 5, bilateral connatal cysts located at the external
angle, anterior to the foramina of Monro. B, Case 17, bilateral subependymal pseudocysts located
posterior to the foramina of Monro.
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GraphPad QuickCalcs software (GraphPad Software, San Diego,

California).

Ethics Approval
The research was approved by the hospital research ethics

board.

RESULTS
Population
Between 2011 and 2014, 1849 patients underwent a fetal brain MR

imaging examination due to brain anomalies detected on fetal US

and maternal TORCH infection. In 26 cases (1.41%), fetal PVPC

were detected. TORCH serology was documented for 23/26 pa-

tients. Amniocentesis and karyotyping were performed in 14/26

patients. None of the patients were known to have a drug addic-

tion or were documented as HIV-positive. The pregnancy and

neonatal characteristics are described in Table 1. Abnormal preg-

nancy events included twin-to-twin transfusion syndrome with

laser coagulation treatment and fetal reduction (case 5) and TIA

during the pregnancy (case 15). There was no apparent difference

in the incidence between male and female fetuses. Seven fetuses

(26.9%) had additional fetal abnormalities: Three had IUGR, 2

had fetal CMV infection, 1 had chromosomal aberration, and 1

had IUGR in addition to chromosomal aberration and a ventric-

ular septal defect detected on echocardiography. The chromo-

somal aberrations found included a 1P36 microdeletion and a

translocation in chromosomes 11 and 22 (Emanuel syndrome;

Online Mendelian Inheritance in Man No. 609029; http://omim.

org/). The median birth gestational age was 38 weeks (range,

35– 41 weeks), and the median birth weight was 3210 g (range,

2445– 4060 g).

Termination of pregnancy was performed in 6 cases: Two had

fetal CMV infection, 2 had porencephalic cysts, and 2 had PVPC

with additional abnormal MR imaging findings. Four patients

went through TOP in our institution; 3 of them had a postmortem

examination and postmortem MR imaging. One patient under-

went a fetal reduction in a twin pregnancy; as a result, no post-

mortem examination was performed. Characteristics of preg-

nancy and MR imaging data of patients who underwent TOP are

described in On-line Table 1.

Imaging Findings
Five (19.2%) cases of PVPC were not identified on US examina-

tion and were diagnosed only on MR imaging. The mean gesta-

tional age at MR imaging diagnosis was 33.4 � 2.6 weeks.

Morphologic Features of PVPC on MR Imaging
Fifteen cases had connatal cysts and 11 cases had SEPC.

PVPC were bilateral in 24 cases (92.3%), all of which were

multilocular. Mean PVPC height was 5.36 � 0.89 mm, and

mean anteroposterior diameter was 8.71 � 2.46 mm. In 25

cases (96.1%), PVPC were located along the frontal horns,

while in only 1 case were they located along the frontal and

occipital horns. In 4 cases (15.4%), PVPC were extended pos-

terior to the caudothalamic notch. One case (3.84%) had an

atypical morphology. MR imaging morphologic features sub-

divided into connatal cysts and SEPC are described in Table 2.

Sixteen cases from group B had additional MR imaging find-

ings, including asymmetric lateral ventricles with or without di-

lation (n � 5), T2 hyperintense signal in the white matter (n � 2),

a combination of asymmetric or dilated lateral ventricles and T2

hyperintense signal in the white matter (n � 4), mildly dilated

lateral ventricles with evidence of GM bleeding (n � 1), por-

encephalic cyst (n � 2), a small cere-

bellum and an abnormal structure of

the fourth ventricle (n � 1), and asym-

metric lateral ventricles in addition to

T2 hyperintense signal in the white

matter and an abnormal structure of

the fourth ventricle (n � 1).

Two cases in group B did not have

additional findings on MR imaging.

However, they had fetal abnormalities,

including fetal CMV infection and

IUGR.

Table 1: Main population, neonatal, and delivery characteristics
(n � 26)a

Characteristics
Pregnancy and maternal

Maternal age (yr) 32.5 (21–42)
In vitro fertilization 3/26 (11.5%)
Multiple pregnancies 2/26 (7.7%)
Maternal infection 5/26 (19.2%)

CMV 4/26 (15.3%)
Toxoplasma 1/26 (3.8%)

Maternal medical treatment 5/26 (19.2%)
Maternal hypercoagulative disorder 4/26 (15.3%)
TOP 6/26 (23.1%)

Fetal and neonatal
Male/female ratio (15:11) 1.4:1
Fetal abnormalities

IUGR 4/26 (15.4%)
CMV infection 2/26 (7.7%)
Chromosomal aberration 2/26 (7.7%)
Abnormal fetal echocardiogram findings 1/26 (3.8%)

GA at MRI diagnosis (wk) 33 (29–38)
Birth GA (wk) 38 (35–41)
BW (g) 3210 (2445–4060)
Apgar score

At 1 min 9 (8–9)
At 5 min 10 (8–10)

Mode of delivery (n � 20)
Vaginal delivery 11/20 (55%)
Cesarean delivery 7/20 (35%)
Assisted vaginal delivery 2/20 (10%)

Note:—GA indicates gestational age, BW, birth weight.
a Data are expressed as median (range) or number (percentage).

Table 2: MRI morphologic features and neurodevelopmental outcome of connatal cysts
and subependymal pseudocysts

MRI Morphologic Feature Connatal Cysts SEPC P Value
Bilateral (No.) 15/15 (100%) 9/11 (82%) .17
Multilocular (No.) 14/15 (93.3%) 10/11 (91%) 1.00
Mean height 5.17 � 1.03 5.61 � 0.63 .22
Mean AP diameter 8.53 � 2.76 8.97 � 2.10 .65
Near the occipital horns (No.) 0 1/11 (9%) .42
Posterior to the caudothalamic notch (No.) 0 4/11 (36%) .02
Atypical morphology (No.) 1/15 (6.6%) 0 .42
Abnormal neurodevelopmental outcome (No.) 0 2/11 (18%) .15
TOP (No.) 3/15 (20%) 3/11 (27%) –

Note:—AP indicates anteroposterior.
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Postnatal Sonographic Follow-Up
Postnatal sonographic follow-up was performed in 13/20 neo-

nates (65%). The mean follow-up was 3.32 � 2.51 months. In

4/13 (30.7%) neonates, PVPC did not appear on an US performed

during the first 3 days of life. In 8/13 (61.5%) neonates, the PVPC

resolved at up to 8 months of age. In 1 neonate, PVPC were dem-

onstrated on the first day of life with no other sonographic

follow-up.

Neurodevelopmental Outcome
Group A included 8 cases (On-line Table 2), all of which had a

normal outcome. Group B included 18 cases (On-line Tables 3

and 4): 6 pregnancies were terminated (On-line Table 1), 10 had a

normal outcome, and 2 had an abnormal outcome (Fig 2):

● Case 19 was 2 years 2 months of age at the time of the study and

was evaluated by using the Vineland II Adaptive Behavior Scale.

His score was 58, and he had a low adaptive level. He had a low

standard score in all 4 areas of development. He also had vision

problems and seizures.

● Case 20 was 1 year 9 months of age at the time of the study and

was evaluated by using the Vineland II Adaptive Behavior Scale.

His score was 63, and he had a low adaptive level. He had a low

standard score in all 4 areas of development and was diagnosed

postnatally with Emanuel syndrome (Online Mendelian Inher-

itance in Man, No. 609029).

The Vineland II adaptive behavior composite standard scores

are presented in On-line Table 5.

Morphologic Features of PVPC on MR Imaging and
Neurodevelopmental Outcome
Laterality and locularity of PVPC were not significantly associated

with an abnormal outcome (P � 1, P � 1, respectively; Fisher

exact test). Mean height and mean anteroposterior diameter of

PVPC were not significantly different between cases with nor-

mal and abnormal findings (P � .71, P � .31, respectively; t

test) or between groups A and B (P � .32, P � .34, respectively;

t test). The association between occipital horn location and an

abnormal outcome was not significant (P � .1, Fisher exact

test). No significant association was found between the rela-

tion to the caudothalamic notch and an abnormal outcome

(P � .36, Fisher exact test).

Eighty percent of the cases in the connatal cyst (12/15) sub-

group had a normal outcome; the remaining 20% (3/15) under-

went TOP. In the SEPC subgroup, only 55% of the cases (6/11)

had a normal outcome, 18% (2/11) had an abnormal outcome,

and 27% (3/11) underwent TOP. The association between PVPC

subtype (connatal versus SEPC) and an abnormal outcome

showed a trend but was not statistically significant (P � .15, Fisher

exact test).

DISCUSSION
The aim of this study was to describe characteristics of prenatally

diagnosed PVPC and additional findings and to determine their

association with neurodevelopmental outcome. In the literature,

PVPC have been associated with a variable outcome. Most of the

studies reported a good neurodevelopmental outcome in the

presence of isolated PVPC.4,11-16 Makhoul et al,11 in a meta-anal-

ysis of the literature on infants, concluded that in the absence of

additional factors, including IUGR, fetal infections, malforma-

tions, and chromosomal aberrations or persistence of PVPC, a

favorable outcome is expected. Cevey-Macherel et al16 described

the biggest cohort, which included 74 neonates. They concluded

that isolated PVPC are associated with normal neurodevelopment

and suggested that a neurologic examination at birth is a good

outcome predictor. There are scarce data of prenatally diag-

nosed PVPC. Malinger et al4 described 9 cases of prenatally

detected PVPC, of which 5 were isolated findings. One of those

underwent TOP, and the other 4 were reported to have normal

neurodevelopmental outcome. Esteban et al13 found that pre-

natal cases with isolated PVPC had a normal outcome. In ac-

cordance with the literature, all of the cases with isolated PVPC

in our study, regardless of their subtype (connatal versus

SEPC), had a normal neurodevelopment.

Two cases in the group of nonisolated PVPC had an abnormal

outcome with developmental delay. In both cases, the PVPC sub-

type was SEPC, and both had additional findings on MR imaging

and chromosomal aberrations.

Evaluation of the nonisolated PVPC with a normal outcome

group (n � 10) revealed 5 cases with asymmetric lateral ventricles

with or without mild-to-moderate ventriculomegaly; 3 cases with

T2 hyperintense signal in the white matter; and 2 cases with both

characteristics, one of them with an additional abnormal struc-

ture of the fourth ventricle. These findings might suggest that the

combination of PVPC with mildly or moderately dilated or asym-

metric lateral ventricles or with T2 hyperintense signal in the

white matter is benign. The outcome of asymmetric lateral ven-

tricles detected prenatally seems to be benign, but it is not well-

established because there are very limited data.31-33 Mild isolated

lateral ventriculomegaly is associated with a good outcome.34 To

our knowledge, the significance of an isolated T2 hyperintense

signal in the white matter detected prenatally is yet to be deter-

mined. Further investigation with a larger series is needed to es-

tablish the significance of these findings.

In the literature, several studies suggested an association be-

tween the morphologic features of PVPC and the etiology. Bilat-

eral and multilocular PVPC were associated with an etiology that

involves �1 part of the brain, such as viral infection or genetic

anomalies rather than a focal cerebrovascular insult.14,20,35,36

However, in accordance with our findings, Cevey-Macherel et al16

and Esteban et al13 found no association between laterality and

those etiologies.

Esteban et al13 suggested that further investigations should be

performed when the great axis of the cyst is �9 mm, when PVPC

face the temporal horns, when PVPC are located posterior to the

caudothalamic notch, and in the presence of PVPC with atypical

morphology. In our study, no association was found between the

size of PVPC and their location in relation to the caudotha-

lamic notch and adverse outcome. We hypothesized that the

different timing of the occurrence of PVPC explains the differ-

ences between our study and that of Esteban et al.13 The occur-

rence of PVPC in the germinal matrix before the initiation of

its lysis (26 weeks) or after could have an effect on morphology

and outcome. This hypothesis was not supported by our data
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because the characteristics of PVPC and neurodevelopmental

outcome were equally distributed over the gestational age at

diagnosis.

PVPC in the occipital horns were associated with CMV infec-

tion in the literature.37 The 1 case with PVPC in the occipital

horns in our study had CMV infection. The only case with atypical

PVPC morphology underwent TOP.

Studies regarding connatal cysts, also known as frontal horn

cysts, suggest that they are benign,5,12,15,19-24 but the number of

cases described is very limited. Unger et al,25 in their review of the

literature, found 87 cases of connatal cysts reported so far. From

those cases, 49 (56%) had a normal outcome, 21 had an abnormal

outcome, and 17 were lost to follow-up. In our study, all cases

with connatal cysts had a normal outcome.

In this study, 6 cases underwent TOP. At present, there are no

established indications for TOP when PVPC are diagnosed. The

traditional approach to CMV in pregnancy is to consider termi-

nation of pregnancy in cases of viral transfer to the fetus. How-

ever, recent studies suggest that normal fetal imaging findings rule

out almost entirely the presence of any major neurologic damage

other than varying degrees of hearing impairment and minor

neurologic sequelae.38,39 Isolated findings such as PVPC were

suggested to have a better prognosis, 37,40 but this statement is not

well-established. In our study, 2 cases with CMV infection under-

went TOP at another institution. The remaining 2 cases had nor-

mal outcome. This should raise the question of whether TOP is

justified in those cases with CMV or PVPC as an isolated finding.

Further studies are needed to resolve this question. Within the

limits of this study, we suggest that TOP should be considered

only when PVPC are part of a major brain anomaly or when

significant fetal malformation or genetic abnormalities exist.

When PVPC are detected on US, the following evaluations should

be made: maternal TORCH status, detailed fetal sonographic an-

atomic evaluation, fetal echocardiogram, fetal brain MR imaging,

amniocentesis, and karyotyping/comparative genomic hybridiza-

tion, and genetic counseling.

The strength of our study is by adding to the limited data of

prenatally detected PVPC and by its relatively large number of

cases (n � 26) and high follow-up rate (n � 20). Moreover, the

patients in this study were extensively evaluated for additional

findings in the prenatal period. Twenty-three patients (88.5%)

had TORCH serologies, 17 patients (65.4%) had a fetal echocar-

diogram, 15 patients (57.7%) had amniocentesis with karyotyp-

ing, and 7 patients (26.9%) had comparative genomic hybridiza-

tion testing.

CONCLUSIONS
Neurodevelopmental outcome in cases of isolated PVPC detected

prenatally was normal. Additional findings on MR imaging, in-

cluding mild-to-moderate dilated ventricles, asymmetric ventri-

cles, or T2 hyperintense signal in the white matter without other

findings or major fetal abnormality, appear to be benign. Associ-

ated fetal abnormalities may have a poor outcome. Connatal cysts

appear to have a better prognosis than SEPC. Further large pro-

spective research is needed to confirm our findings.
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