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INTRODUCTION

ETIOPATHOGENIE ET ELEMENTS CLES DU DIAGNOSTIC DES PRINCIPALES
LESIONS KYSTIQUES INTRACRANIENNES

a) Kyste porencéphalique

Un kyste porencéphalique correspond a une cavitation dans le tissu cérébral, secondaire a des
Iésions ischémo- hémorragiques, survenant au troisiéme trimestre de la grossesse,

communiquant, ou non, avec le systéme ventriculaire et/ou les espaces sous arachnoidiens.

En échographie anténatale, la cavité porencéphalique correspond a une formation kystique
bien limitée, communiquant ou non avec le systéme ventriculaire et ou I’espace sous

arachnoidien.

En IRM fwetale, la lésion kystique porencéphalique peut correspondre a un territoire vasculaire
et est limitée par de la substance blanche. La gliose peut étre absente si I’événement clastique
survient avant 28 SA (1). Le kyste porencéphalique n’est pas limité par de la substance grise
(contrairement a la schizencéphalie ou au kyste arachnoidien). Le contenu du kyste

porencéphalique suit le signal du LCS sur toutes les séquences.

Il a été établi dans la littérature que ces lésions porencéphaliques n'étaient responsables

d'aucun effet de masse sur les structures adjacentes (2).

Dans notre étude observationnelle rétrospective, nous rapportons 5 cas de Iésions
porencéphaliques expansives de diagnostic anténatal, toutes responsables d’un effet de masse
sur les structures adjacentes, introduisant les lésions clastiques dans l'arbre diagnostique des

Iesions kystiques expansives intracraniennes.
b) Schizencéphalie

La schizencéphalie est une entité rare, avec une incidence estimée a 1,5/100.000 naissances,
correspondant a une anomalie du développement du parenchyme cérébral et plus précisément
de I’organisation corticale secondaire a une lésion ischémique survenant avant 24 SA (3).
L’hypothése d’une cause génétique est étayée par quelques observations de schizencéphalies

familiales (4).
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Elle est caractérisée par une fente, s’étendant de la région épendymaire des ventricules
latéraux a la surface pial du cortex cérébral, délimitée par de la substance grise
polymicrogyrique. Les berges de la fente peuvent étre séparées par du LCS (forme ouverte)

ou fusionnées (forme fermée).

En échographie, la schizencéphalie « ouverte » est caractérisée par un défect uni ou bilatéral
s'étendant de la surface pial jusqu’au systéme ventriculaire. Dans la forme fermée, une
déformation caractéristique du mur ventriculaire peut étre visible au contact de la fente : « the
beaking sign » ou « spicule ». Des anomalies associées telle que 1’agénésie du septum

pellucidum (5) ou du corps calleux (6) peuvent aider au diagnostic.

Guibaud L. Schizencéphalie en médecine périnatale.
Diagnostic anténatal et devenir. Sauramps
Médical.2005p495-500. ETF objectivant une double
schizencéphalie a levres ouvertes a gauche(*) et fermées
a droite.

L’IRM est I'imagerie de référence pour I’identification d’une schizencéphalie. Contrairement &
la porencéphalie, la schizencéphalie ne correspond pas a une destruction de parenchyme
cérébral mais a une anomalie de développement. La porencéphalie est ainsi limitée par de la
substance blanche (gliotique ou non en fonction de la période de survenue de 1’événement

clastique (1)) et la schizencéphalie est bordée de cortex (substance grise).
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DenisD, Chateil JF, Brun M, et al. Schizencephaly:
clinical and imaging features in 30 infantile cases.
Brain Dev. 2000 Dec;22(8):475-83. Enfant de 6 ans:
IRM en séquence axial T2 retrouvant une
schizencéphalie bilatérale, fermée a droite, ouverte a
gauche

c) Kyste arachnoidien

Le kyste arachnoidien est une lésion bénigne représentant 1% de 1’ensemble des masses
intra-craniennes chez le nouveau-né (7). Il correspond a une accumulation de LCS au sein

de la membrane arachnoidienne.
La localisation supra-tentorielle temporo-sylvienne est la plus fréquente (8).

En échographie, le kyste arachnoidien correspond a une lésion kystique extra axiale, bien
limitée, anéchogéne, ne communiquant pas avec le systéme ventriculaire.

Il peut étre responsable en fonction de sa taille d’un effet de masse sur les structures
adjacentes. Le kyste arachnoidien étant par définition de topographie extra axiale, il n’y a
pas de destruction du parenchyme cérébral refoulé, et le ruban cortical au contact du kyste
est intact.

En IRM, le kyste arachnoidien suit le signal du LCS sur toutes les séquences et est limité
par une fine membrane.

Le kyste arachnoidien peut étre responsable en fonction de sa localisation, d’une

hydrocéphalie notamment lorsqu’il est situé dans la citerne quadrigéminale ou suprasellaire

(9) (20).
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Chen CP. Prenatal diagnosis of arachnoid cysts. Taiwan J Obstet Gynecol. 2007;46. (A) Echographie
anténatale en coupe axiale a 31 SA : kyste arachnoidien inter-hémisphérique latéralisé a gauche.

(B) IRM en séquence axiale T1 a I’age de 3 jours : Iésion liquidienne pure, homogeéne, extra axiale, ne
communiquant pas avec le systeme ventriculaire, responsable d’une déviation de la ligne médiane vers
la doite et d’un refoulement de I’hémisphere cérébral gauche.

d) Kyste dermoide:

Le tératome kystique ou kyste dermoide représente 26 & 50% des tumeurs cérébrales

feetales (11) (12). L’age gestationnel moyen au diagnostic est de 27 SA. (13)

Il résulte de I’inclusion aberrante d’éléments ectodermiques lors de la fermeture du tube
neural entre la 3éme et la 5eme semaine du développement embryonnaire. Sa distribution
intracranienne est potentiellement ubiquitaire mais les formes intra axiales sont les plus
fréquentes en imagerie anténatale. Le kyste dermoide est constitué d’un revétement
épithélial et peut contenir un contingent graisseux qui est un élément clé du diagnostic
positif si présent (14) (15).

Du fait de sa composition histologique variable, 1’aspect du kyste dermoide en imagerie est
hétérogene.

En échographie, le kyste dermoide est caractérisé par une volumineuse masse hétérogene,
mixte (solide et kystique), de contour lobulé, bien limité par une capsule épaisse souvent
calcifiée (16)

En IRM, la portion liquidienne riche en lipide et en protéine va apparaitre en hypersignal

T1. La portion tissulaire en signal intermédiaire, et les calcifications en asignal.
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Les kystes dermoides diagnostiqués en imagerie anténatale sont de mauvais pronostic (17).

F. Desvignes et al, J Gynecol Obstet Biol Reprod 2013 May;42(3):290-6 : Tératome
intracranien diagnostiqué a 34SA. (A) Coupe transversale en échographie anténatale a 34 SA,
retrouvant une volumineuse Iésion, bien limitée, associant un contingent tissulaire hétérogéne et
du multiples formations kystiques. (B) Coupe sagittale T2 en IRM a 34SA retrouvant une masse
hétérogéne, solide et multi-kystique, bien limitée, poly lobulée, associée a une hydrocéphalie
majeure avec amincissement du cortex cérébral

e) Astrocytome pilocytique

L’astrocytome pilocytique est une tumeur bénigne développée a partir des astrocytes
composant la glie, appartenant au grade | histologique des astrocytomes selon la
classification de I’OMS (18). L’astrocytome pilocytique est la premiere cause de tumeur
cérébrale primitive chez ’enfant. Il peut survenir isolement ou dans un contexte de maladie

de Von Recklinghausen (ou neurofibromatose de type 1, NF1).

L astrocytome pilocytique est localisé préférentiellement le long de la ligne médiane (voies
optiques, noyaux gris, cervelet) et se développe dans pres de 60% des cas au dépend des
hémisphéres cérebelleux. 1l est d’apparence variable. Dans la majorité des cas, il s’agit

d’une tumeur kystique bien circonscrite associée a une portion tissulaire (19).

En IRM, la composante tissulaire est en iso-signal comparativement au parenchyme

cérébral adjacent.
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L. Guibaud, Hopital Femme Mere Enfant de Lyon : IRM fcetale a 32 SA (A) axial T1 (B)
axial T2 et (C) coronal T2 : volumineuse formation kystique extra axiale, en regard de
I’hémisphére cérébral droit correspondant a un kyste arachnoidien. Deuxiéme 1ésion
kystique située dans la région supra-sellaire, de type mixte avec portion tissulaire en iso-
signal comparativement au parenchyme cérébral adjacent. Absence de remaniement
hémorragique décelé. La lésion mixte supra-sellaire est responsable d’un effet de masse sur
le 3°™ ventricule, le pédoncule cérébral gauche et le chiasma optique. Le diagnostic
d’astrocytome pilocytique a été retenu a I’examen anatomopathologique.
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RESUME (en francais)

Obijectif : Un kyste porencéphalique correspond a une cavitation dans le tissu cérébral
secondaire a des lésions ischémo- hémorragiques, survenant au troisieme trimestre de la
grossesse. Ces Iésions peuvent, ou non, communiquer avec le systeme ventriculaire et/ou les
espaces sous arachnoidiens. L’objectif de cette étude est de rapporter la description en
imagerie anténatale de Iésions kystiques porencéphaliques expansives — entité radiologique
non décrite en imagerie foetale — et de rappeler que les Iésions clastiques porencéphaliques ne
sont pas exclusivement de topographie supra-tentorielle mais peuvent également étre de siege

infra-tentoriel.

Matériels et méthodes : Etude rétrospective observationnelle de cing cas de lésions kystiques

porencéphaliques expansives diagnostiquées en imagerie anténatale.

Résultats : La Iésion kystique était située dans 1’espace supra — et infra tentoriel
respectivement dans deux cas et était située en supra et infra tentoriel dans un cas. La lésion
présentait une expansion dans les espaces péri cérébraux dans 4 cas et était en communication
avec le systeme ventriculaire dans 1 cas. Le diagnostic différentiel était celui d’une 1ésion
tumorale dans 2 cas du fait d’'une composante échogene intra kystique en lien avec des
remaniements hémorragiques identifiés en IRM fcetale. Dans les deux cas de Iésion
communiquant avec les espaces péri cérébraux, le diagnostic différentiel était celui d’un kyste
arachnoidien. Dans un cas, la cavite porencéphalique était en communication avec le systéme

ventriculaire mimant une ventriculomégalie unilatérale.

Conclusion : Le kyste porencéphalique expansif est un concept radiologique non décrit
jusqu’a présent en diagnostic anténatal et introduit les lésions clastiques dans l'arbre
diagnostique des lésions kystiques expansives intracraniennes. L’IRM fcetale est un outil
important pour différentier les lésions porencéphaliques des Iésions extra-axiales de type

kyste arachnoidien mais aussi des rares Iésions tumorales cérébrales feetales.
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ABSTRACT

Obijectives: The aim of this study was to report the prenatal imaging findings of expanding
porencephalic cyst, which have not been previously described in the prenatal period, and to
underline that these lesions can involve the cerebellum and not exclusively the supratentorial

structures.

Materials and Methods: This is a retrospective observational study of five cases with a

prenatal diagnosis of expanding porencephalic cyst.

Results: The cystic lesion was located in the supra- and infratentorial space in 2 cases,
respectively, or in both in one case. The lesion expanded into the pericerebral space or
communicated with the ventricular system in 4 and 1 cases, respectively. Differential
diagnosis included tumoural lesion in 2 cases because of internal echogenic components
related to haemorrhagic changes, which were identified using foetal MRI, and arachnoid cyst
in 2 cases because of expansion into the pericerebral space. In the last case, communication

within the ventricular system mimicked a unilateral ventriculomegaly.

Conclusion: Differential diagnosis of any cystic lesion with extra-axial component should
include expanding porencephalic cyst. Foetal MRI is helpful to differentiate this entity from

extra-axial lesions such as arachnoid cysts but also from rare tumours

Key words : Porencephalic cyst ; Foetus ; Prenatal imaging ; Ultrasound ; MRI
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INTRODUCTION

Porencephalic cyst refers to a clastic lesion resulting from ischaemo-haemorrhagic insult
which occurs during either the pre or post-natal period [1]. In most cases, these lesions are
related to focal vascular insufficiency. Following the first description by Heschl in 1959, there
is abundant neuro-pathological literature regarding the definition per se of porencephaly, as
well as the difference between schizencephaly and porencephaly [2,3]. In keeping with the
etymology, porencephaly should refer to a hole (porus) in the brain that communicates with or
opens into either the ventricular system or sub-arachnoid spaces [3]. However, some authors
have categorised cases of porencephaly as either communicating or non-communicating
lesions, according to the presence or absence of an opening into ventricular or sub-arachnoid
spaces [3,4]. In contrast, the term schizencephaly should be limited to a prenatal clastic
parenchymal cleft, which occurs before 24 weeks of pregnancy, in which each border of the
cleft is lined by polymicrogyric cortex [4,5]. In this study, we refer to porencephalic cyst as a
clastic cystic lesion secondary to focal parenchymal necrosis and liquefaction resulting from
ischaemo-haemorrhagic insult, which may or may not communicate with ventricular or sub-
arachnoid spaces. In contrast to schizencephaly, a porencephalic cyst is lined mainly by white
matter, which may undergo some astroglial reaction according to the timing of prenatal insult
[6]. The aim of this study was to determine diagnosis, based on prenatal imaging, of
porencephalic cystic lesions, located in both supra and infra-tentorial spaces. In addition, we
underline potential confusion with either extra-axial cysts, such as arachnoid cysts, or
tumoural lesions, especially when the porencephalic cyst expands into the subarachnoid

spaces, the so called “expanding porencephalic cyst”.
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MATERIALS AND METHODS

We observed expanding porencephalic cyst in five cases (Cases 1 to 5) over a four-year
period (from November 2004 to September 2009). In all cases, diagnosis was provided by
foetal ultrasound and foetal MRI. Indication for referral included undetermined infra tentorial
cystic lesion in two cases (Cases 1 and 2), undetermined supra tentorial cystic lesion in one
case (Case 4), and severe ventriculomegaly in two cases (Cases 3 and 5). All patients were
referred in the third trimester between 29 and 34 WG, except for Case 4 (24 WG). Medical
history included two spontaneous miscarriages and one foetal death in one case (Case 2), four
spontaneous miscarriages in one case (Case 3) and one laparoscopic cholecystectomy at 13
WG associated with one spontaneous miscarriage in another (Case 5). Foetal ultrasound and
foetal MRI examination were performed in our department in all cases. Prenatal imaging
findings led to diagnosis of expanding porencephalic cyst resulting from ischaemo-
haemorrhagic insult in all cases. Prenatal imaging data were correlated -either to
neuropathological data (Cases 2 and 5) or post-natal MRI (Cases 1 and 4). In Case 3, parents

elected termination of pregnancy but refused any pathological examination.
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RESULTS

All data are summarized in Table 1. In all cases, cystic lesions were responsible for a mass
effect on adjacent parenchymal structures, demonstrated on prenatal sonographic examination
and foetal MRI. In cases of mixed cystic and solid lesion on sonographic images (Cases 1 and
3), cerebral tumour was the main differential diagnosis. In such cases of mixed type lesion
(Cases 1 and 3), foetal MRI demonstrated T2* gradient-echo hypointensity within most of the
pseudo-solid component, suggestive of haemorrhagic changes, especially haemosiderin
deposits. Foetal MRI confirmed the parenchymal origin of the cyst in all cases, located within
the vermis (Cases 1,3 and 5), within cerebellar hemisphere (Case2), in internal part of the
occipital lobe (Case 4), and involving both the occipital and temporal lobes (Case 5).
Porencephalic cysts were associated with parenchymal loss which was the main clue for the
differential diagnosis with extra-axial cyst, mainly arachnoid cyst. Neuropathological
examination confirmed parenchymal loss following ischaemo-haemorrhagic insult in Cases 2
and 5. Post-natal imaging confirmed an expanding porencephalic cyst in Cases 1 and 4, which
had taken the place of the necrotic parenchyma and was responsible for a mass effect on the
adjacent left parenchyma.
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DISCUSSION

The literature on prenatal diagnosis of porencephalic cysts is very limited, compared to that
dealing with other vascular clastic entities, such as polymicrogyria or schizencephaly.
Porencephalic cysts result from parenchymal vascular damage, followed by necrosis, with
subsequent parenchymal liquefaction [1,3,7]. This entity is related to ischaemo-haemorrhagic
vascular insult, often primitively due to focal vascular insufficiency during the third trimester.
In contrast, ischaemic insult before 24 weeks leads mainly to polymicrogyria, with or without
a parenchymal cleft, which can extend from the subarachnoid spaces to the lateral ventricle in
cases of schizencephaly [4]. In some cases, porencephalic cyst can also be related to primitive
haemorrhage, especially in patients with COL4A1 mutation [8]. Indeed, as reported in our
series, these lesions are diagnosed in the second half of pregnancy, most often in the third
trimester, and are not present at time of routine screening ultrasound [9]

A porencephalic cyst is primitively a clastic cerebral parenchymal lesion. As illustrated by our
series, this lesion can involve either the infra-tentorial (Cases 1, 2 and 3) or the supra-tentorial
(Case 4) space, or both (Case 5). One should underline that these lesion are therefore
ubiquitous and are not limited to the cerebrum. As in Cases 1 and 3, detection of
haemorrhagic components within the cyst or surrounding the cyst is a clue for diagnosing its
clastic vascular origin. In such cases, MRI, especially with sequences dedicated to
identification of haemorrhagic deposits or haemosiderin, such as T2* or EPI, are crucial to
identify the vascular origin. In some cases, haemorrhagic changes may not be apparent on
prenatal imaging work-up and the vascular insult is overlooked, such that only late cystic
parenchymal changes (or sequelae), are detected. In such cases, one should underline that, as
in our cases, the cyst, even if it originates from a parenchymal origin, can expand dramatically
into the pericerebral spaces and sometimes communicate with the ventricular system. This
expansion within the pericerebral spaces is not well known since it has been stated that
“porencephaly appears as a unilateral cystic lesion, usually communicating with the ipsilateral
ventricle and/or the subarachnoid space, which does not cause any mass effect, being due to
destruction of brain tissue”[10]. In fact, the concept of expanding porencephalic cysts was
developed by some authors in the early 80s, without clear understanding of the physio-
pathological mechanisms which lead to progressive increased volume of the porencephalic
cyst [11,12]. One should note that this is more a radiological than a pathological concept since
such expanding cysts collapse upon pathological examination. However, based on our

prenatal imaging series, we underline that expansion of a prenatal cystic lesion outside the
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parenchymal limits, within the pericerebral spaces, does not preclude a vascular clastic
parenchymal origin, indicating that clastic aetiology should be considered in the differential
diagnosis of such expanding cysts.

Differential diagnoses of cystic lesions that expand within pericerebral spaces include
arachnoid cysts, some rare true tumours, and expanding porencephalic cysts. One should
always keep in mind these three entities which should be considered apart, in keeping with
postnatal outcome and prenatal counselling. An arachnoid cyst is the main cause of expanding
cystic lesion within pericerebral spaces. On imaging, arachnoid cysts are sharply demarcated
extra-axial cystic lesions, most of the time unilocular, without any identifiable internal
architecture [1]. Large arachnoid cysts can lead to a mass effect on adjacent cerebral
structures or adjacent calvarium. One should note that, even in cases of a significant mass
effect on the adjacent brain, the lesion is, by definition, exclusively extra-axial, leading to
compression of the cerebral surface with deformation of the underlying cerebral structures.
Indeed, identification of an intact cortical ribbon and underlying white matter opposite the
cyst is the main clue to differentiate between arachnoid cysts and expanding porencephalic
cysts [1]. Moreover, one should carefully scrutinize any internal solid or pseudo-solid
structure adjacent to or within the cyst that raises suspicion of either a porencephalic cyst or
rare tumoral lesion: In such cases, absence of any haemorrhagic changes within the solid
component on foetal MRI is a clue to diagnose tumoral lesion, especially cystic (or partially

cystic) cerebral teratoma and pilocystic astrocytoma [13].

In conclusion, differential diagnosis of any cystic lesion with an extra-axial component
located either in supra or infra-tentorial space should include expanding porencephalic cysts.
Involvement of the underlying parenchyma, especially cortical ribbon or white mater, based
on dedicated sequences for foetal MRI, is a primary clue for parenchymal origin, which is
important for differential diagnosis of arachnoid cysts. However, the presence of a mixed
cystic and solid lesion should raise suspicion of a rare tumoral lesion, which should be
reinforced by the absence of haemorrhagic changes within the lesion. In contrast,
haemorrhagic changes associated with cystic components are highly suggestive of clastic

origin.
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Table 1. Five cases with a prenatal diagnosis of expanding porencephalic cyst

Case WG Indication Ultrasound cerebral MRI cerebral findings Prenatal Risk factor Outcome (postnatal
for referral  findings differential imaging and clinical data/
diagnosis pathological data)
1 34 Infra- Heterogeneous, mainly Expansive infratentorial Tumoural None Postnatal MRI: expansive
tentorial cystic lesion, posterior to  mixed, mainly cystic, lesion. lesion porencephalic cyst
cystic lesion  the fourth ventricle with T2* hypointensity, suggestive originating from the
solid hypoechoic of haemosiderin rim caudal part of the vermis
component; severe surrounding the cystic lesion. below the primary fissure.
reduction in size of the Severe reduction of vermis Note integrity of the
vermis associated with size (vermis limited to its floculonodular lobule.
upward displacementby ~ more cranial part) Mild learning disabilities.
the cystic lesion Unexplained spastic
diplegia at 8 years of age
2 29  Infra- Expansive cystic lesion Intra-axial cyst, located Extra-axial 2 spontaneous Termination.
tentorial facing a small right within the right cerebellar cyst (arachnoid  miscarriages; Neuropathological
cystic lesion  cerebellar hemisphere, hemisphere, without any cyst/ 1 foetal death in  examination: destruction
associated with mass solid component or signal asymmetric utero of the major part of the
effect on the remaining changes suggestive of mega cisterna right cerebellar
cerebellar parenchyma haemorrhage magna) hemisphere and the
caudal part of the vermis
3 32 Ventriculo-  Unidentified vermis Mixed cystic and solid lesion ~ Tumoural 4 spontaneous Termination.
megaly replaced by a mixed associated with signal lesion miscarriages No pathological
cystic/solid lesion with intensities, suggestive of examination according to
mass effect on the retro- haemorrhagic changes within parent’s decision
cerebellar space and on the solid component
the fourth ventricle.
Normal cerebellar
hemisphere and cerebellar
biometry.
Ventriculomegaly
4 33 Arachnoid Cystic lesion expanding in ~ Cystic parenchymal changes  Arachnoid None Postnatal MRI: right
cyst the ambient cisterna, within the internal part of the  cyst occipital porencephalic
associated with both right occipital lobe. Focal cystic lesions. Focal right
smaller cysts located in frontal cortical dysplasia at frontal polymicrogyria.
the internal part of the the level of the corona radiata Normal clinical
occipital lobe and suggestive of polymicrogyria examination at 2 years of
increased surrounding age
parenchymal echogenicity
5 24 Unilateral Major expansion of the Expansive cystic lesion within -~ Unilateral Laparoscopic Termination.
ventriculo-  posterior part of the left the posterior part of the left ventriculo- cholecystectomy  Neuropathological
megaly lateral ventricle, hemisphere, associated with megaly at 13 weeks; examination: supra- and
associated with severe adjacent reduction of parieto- 1 spontaneous infratentorial vascular
thinning of the adjacent occipito-temporal miscarriage insult with haemorrhagic

parenchyma and mass
effect on the cerebral falx

parenchyma, opening into
the lateral ventricle. Note
remodelling of the overlying
calvarium. Large cystic lesion
involving the vermis

changes surrounding the
fourth ventricle

33

ABERGEL
(CC BY-NC-ND 2.0)



LEGENDS

Figure 1 (1A-1J) (Case 1). Patient referred at 34 weeks due to an undetermined infra tentorial
cystic lesion (c). Infra-tentorial axial (1A), coronal (1B), and midsagittal (1C,1D) sonographic
images confirmed an heterogeneous mixed cystic lesion with some solid hypo and hyper-
echogenic components (*), located within a large cystic lesion, associated with mass effect on
otherwise normal cerebellar hemispheres, which were displaced apart by the lesion. On the
midsagittal image (1C,1D), the vermis was severely reduced in size and was barely identified
as a thin band of echogenic tissue (arrow), displaced upwards by the cystic lesion. Axial (1E)
and mid sagittal (1F) T2-weighted foetal MR images confirmed sonographic data,
demonstrating an expanding infra tentorial mixed cystic (c) and solid (*) lesion, surrounded
by a discrete hypo-intense rim, suggestive of haemosiderin deposits. Identification of vermis
was limited to its anterior lobe on the midsagittal image (arrow). Neonatal MR images
confirmed an intra axial well-defined cystic lesion involving a major part of the caudal
vermis, located below the primary fissure. This was associated with a large T1-weighted
hyperintensity (*) (1G, 1H) and T2*gradient-echo hypo-intense solid lesion within the cystic
component (11), suggestive of a large clot/or parenchymal haemorrhagic changes. Axial T2*
weighted MR images confirmed haemosiderin deposits demonstrating hypo-intense signal on
the wall of the cystic component (arrow heads). These post-natal MRI findings confirmed the
diagnosis of an infra tentorial expanding porencephalic cyst related to clastic ischaemo-
haemorrhagic events and involving a major part of the caudal vermis. Sagittal T2-weighted
MR image (1J) at 16 months of life demonstrated an intra-axial unilocular cystic lesion (c),
replacing a large part of the caudal vermis, which confirmed the prenatal and neonatal
diagnosis of expanding infra-tentorial porencephalic cyst. Note integrity of both cranial part

of the vermis and floculonodular lobe (black arrow)

Figure 2 (2A-2D) (Case2). Patient referred at 29 weeks due to an infra tentorial cystic lesion.
Axial (2A) and coronal (2B) sonographic images showed an expanding cystic lesion (c)
facing the right cerebellar hemisphere which led to mass effect on the adjacent parenchyma.
Axial (2C) and coronal (2D) T2-weighted MR images confirmed a cystic lesion, showing
expansion into the retro cerebellar fluid spaces, associated with a markedly reduced right
cerebellar hemisphere. Note that the external angle (arrow) between the cystic lesion and the
outer part of the internal border of the right cerebellar hemisphere on axial sonographic (2A)
and coronal foetal MR (2D) images was suggestive of an intra-axial lesion, which most likely

represented an expanding porencephalic cyst. No signal abnormalities suggestive of
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haemosiderin deposit were identified in this case. Foetal MRI also demonstrated absence of
the caudal part of the vermis (not shown). Neuropathological examination confirmed
destruction of the major part of the right cerebellar hemisphere and the caudal part of the

vermis due to a clastic event.

Figure 3 (3A-3F) (Case 3). Patient referred at 32 weeks due to unexplained ventriculomegaly
associated with abnormal posterior fossa. Axial infra tentorial (3A) and coronal (3B)
sonographic images showed a mixed cystic(c) and solid (*) lesion with a mass effect on both
retro cerebellar spaces and fourth ventricle by the cystic and the solid portion, respectively.
Note that the vermis was not clearly identified and that the fourth ventricle was slightly
enlarged. The lesion also led to a mass effect on the internal parts of cerebellar hemispheres
that appeared otherwise biometrically and anatomically normal (3B). Foetal MR images (3F)
demonstrated T2-hypo-intensity (3C), T1- hyper-intensity (3D), as well as a marked T2*
hypo-intensity within the solid portion (3E), suggestive of a haemorrhagic event. Note that the
cystic component (c) significantly expanded into the retro-cerebellar fluid space on the
midsagittal MR image. The prenatal imaging findings, similar to those reported in Case 1,
were highly suggestive of an expanding porencephalic cyst related to an ischaemo-
haemorrhagic event. The haemorrhagic deposit located within the fourth ventricle most likely
accounted for the upward enlargement of the ventricular system due to partial CSF flow

obstruction.

Figure 4 (4A-4F) (Case 4). Patient referred at 33 weeks due to supra tentorial cystic lesion,
suggestive of an arachnoid cyst. Prenatal axial sonographic images (4A-4B) confirmed a main
cystic lesion located in the ambient cisterna (c) (4A), which was surrounded by numerous tiny
cystic lesions involving the internal part of the occipital lobe, associated with an echogenic
parenchymal component (arrows) (4B). Axial T2 weighted foetal MR images (4C-4D) clearly
demonstrated that the main cystic lesion (c), as well as the other tiny lesions, was intra-axial,
involving the internal occipital lobe, and indicated a mass effect on both the adjacent lateral
ventricle and ambient cistern. Incidentally, axial image at the level of the corona-radiata
demonstrated a focal area of abnormal frontal and parietal undulated cortical ribbon (arrows),
as well as focal enlargement of the sub-arachnoid spaces, which were suggestive of focal
polymicrogyria. These imaging findings were highly suggestive of an ischaemic insult which

led to formation of an expanding porencephalic cystic lesion and polymicrogyria. We
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postulated that these clastic events occurred at different stages during pregnancy which
account for the two different post-clastic parenchymal sequelae. Postnatal axial T2 weighted
MR images (4E-4F) confirmed an porencephalic cystic lesion involving the internal part of
the occipital lobe expanding in the ambient cisterna (c) as well as polymicrogyria of the

frontal homolateral lobe (arrows).

Figure 5 (5A-5F) (Case 5). Patient referred at 24 weeks due to unilateral severe
ventriculomegaly. Prenatal axial sonographic images (5A,5B) demonstrated expansion of the
posterior part of the left lateral ventricle (*) associated with marked thinning of adjacent
occipital and parietal parenchyma, which was reduced to a thin band of tissue (5A) and
sometimes absent altogether (5B). Note the mass effect leading to lateral displacement of
cerebral falx. Axial T2- (5C) and T1- (5D) weighted foetal MR images demonstrated an
expanding cyst (c) in the posterior part of the left hemisphere, associated with a lack of
adjacent parieto-occipital parenchyma, which displayed communication with the posterior
part of the lateral ventricle. Infra tentorial axial (5E) and sagittal (5F) T2 weighted images
demonstrated a cystic lesion involving both the left cerebellar hemisphere and the vermis (*).
Prenatal imaging findings were suggestive of supra and infra-tentorial vascular clastic events,
leading to an expanding porencephalic cyst at the level of the supra-tentorial structures (c).
Post mortem neuropathological examination confirmed the prenatal imaging data,
demonstrating ischaemo-haemorrhagic lesions involving both supra and infra-tentorial

structures.
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Fig 2
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Fig 3
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Fig 5
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Abstract

Objectives: The aim of this study was to report the prenatal
imaging findings of expanding porencephalic cyst, which
have not been previously described in the prenatal period,
and to underline thatthese lesions can involve the cerebel-
lum and not exclusively the supratentorial structures. Ma-
terials and Methods: This is a retrospective observational
study of five cases with a prenatal diagnosis of expanding
porencephalic cyst. Results: The cystic lesion was located
in the supra- and infratentorial space in 2 cases, respec-
tively, orin both in one case. The lesion expanded into the
pericerebral space or communicated with the ventricular
systemin4and 1 cases, respectively. Differential diagnosis
included tumoural lesion in 2 cases because of internal
echogenic components related to haemorrhagic changes,
which were identified using foetal MRI, and arachnoid cyst
in 2 cases because of expansionintothe pericerebral space.
In the last case, communication within the ventricular sys-

tem mimicked a unilateral ventriculomegaly. Conclusion:
Differential diagnosis of any cystic lesion with extra-axial
component should include expanding porencephalic cyst.
Foetal MRI is helpful to differentiate this entity from extra-
axial lesions such as arachnoid cysts but also from rare tu-
mours. 02016 S Karger AG, Basel

Introduction

Porencephalic cyst refers to a clastic lesion resulting
fromischaemo-haemorrhagic insult which occurs during
either the pre- or postnatal period [1]. In most cases, these
lesions are related to focal vascular insufficiency. Follow-
ing the first description by Heschl in 1859 [2], there is
abundant neuropathological literature regarding the def-
inition per se of porencephaly, as well as the difference
between schizencephaly and porencephaly [3]. In keep-
ing with the etymology, porencephaly should refer to a
hole (porus) in the brain that communicates with or
opens into either the ventricular system or subarachnoid
spaces [3]. However, some authors have categorised cases
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CONCLUSION

Nom, prénom du candidat : ABERGEL Adva

Titre de la thése : Lésions kystiques porencéphaliques expansives : imagerie anténatale et

diagnostic différentiel

La découverte échographique prénatale d'une Iésion kystique intra cranienne n'est pas rare.
Elle conduit a s'interroger sur sa nature et sur son pronostic dont dépendra la conduite a tenir

vis-a-vis de la grossesse, et enfin sur l'attitude thérapeutique a envisager apres la naissance.

Un kyste porencéphalique correspond a une cavitation dans le tissu cérébral, secondaire a des
Iésions ischémo- hémorragiques, survenant au troisieme trimestre de la grossesse. Ces lésions
peuvent, ou non, communiguer avec le systeme ventriculaire et/ou les espaces sous

arachnoidiens.

Il a été établi dans la littérature que ces lésions porencéphaliques n'étaient responsables

d'aucun effet de masse sur les structures adjacentes.

Dans notre étude observationnelle rétrospective, nous rapportons 5 cas de diagnostic anténatal
de lésions porencéphaliques expansives, situées aux étages supra et infra tentoriel, toutes

responsables d’un effet de masse sur les structures adjacentes.

La nature clastique de ces lésions a été confirmée par une analyse neuro-anatomo-

pathologique ou par une IRM postnatale.

Dans le cas de lésion porencephalique de type mixte - avec composante pseudo solide
échogéne intra kystique diagnostiquée en échographie anténatale - les Iésions tumorales

kystique ou partiellement kystique (tératome ou astrocytome pilocytique) représentent le
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principal diagnostic différentiel. L’IRM fcetal avec séquence écho de gradient (EG) en
pondération T2* est alors un outil diagnostique important, retrouvant un hyposignal sur la
séquence T2* EG en lieu et place de la portion pseudo solide, et/ou des dép6ts
d’hémosidérine en périphérie du kyste. Cet hyposignal T2* de la composante pseudo solide,
et/ou le dépot d’hémosidérine, sont en faveur de remaniements hémorragiques et par

conséquent de 1’origine clastique de la lésion.

Dans le cas de lésion porencéphalique kystique pure, avec extension extra axiale, le principal
diagnostique différentiel est celui du kyste arachnoidien. L’origine intra axiale de la l1ésion,
confirmée en IRM feetale, et la perte de substance parenchymateuse sont des éléments clés en

faveur d’une 1ésion d’origine clastique.

En effet les kystes arachnoidiens, principale cause de lésion kystique, sont des Iésions
bénignes, bien limitées, de topographie extra-axiale, remplies de liquide cérébro-spinal,
d'évolution inattendue au cours de la grossesse. En fonction de la localisation et de la taille, un
effet de masse est possible, mais le kyste arachnoidien reste par définition exclusivement
extra axiale. Un refoulement des structures avoisinantes est possible mais sans atteinte du

parenchyme cérébral et du ruban cortical refoulés.

Le kyste porencéphalique expansif est un concept radiologique non décrit jusqu’a présent en
diagnostic anténatal et introduit les Iésions clastiques dans I'arbre diagnostique des lésions
kystiques expansives

intracraniennes.
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ABERGEL Adva

Lésions kystiques porencéphaliques expansives : imagerie anténatale et diagnostic différentiel

Objectives: The aim of this study was to report the prenatal imaging findings of expanding
porencephalic cyst, which have not been previously described in the prenatal period, and to
underline that these lesions can involve the cerebellum and not exclusively the supratentorial
structures.

Materials and Methods: This is a retrospective observational study of five cases with a
prenatal diagnosis of expanding porencephalic cyst.

Results: The cystic lesion was located in the supra- and infratentorial space in 2 cases,
respectively, or in both in one case. The lesion expanded into the pericerebral space or
communicated with the ventricular system in 4 and 1 cases, respectively. Differential
diagnosis included tumoural lesion in 2 cases because of internal echogenic components
related to haemorrhagic changes, which were identified using foetal MRI, and arachnoid cyst
in 2 cases because of expansion into the pericerebral space. In the last case, communication
within the ventricular system mimicked a unilateral ventriculomegaly.

Conclusion: Differential diagnosis of any cystic lesion with extra-axial component should
include expanding porencephalic cyst. Foetal MRI is helpful to differentiate this entity from
extra-axial lesions such as arachnoid cysts but also from rare tumours.
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imagerie anténatale
foetus
échographie
IRM
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