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  Summary: Cystic malformations are common, mostly sporadic, morphological abnormalities of the posterior fossa. Neuroimaging plays a key role in the diagnosis of cystic posterior fossa malformations. Well-defined diagnostic criteria based on neuroimaging are available for the different cystic posterior fossa malformations including Dandy-Walker malformation, Blake's pouch cyst, arachnoid cyst, and mega cisterna magna. Paediatric neurologists and neuroradiologists should be familiar with and use these well-defined diagnostic criteria to accurately classify cystic posterior fossa malformations. An accurate classification of, and differentiation between, posterior fossa cystic malformations, as well as delineation from other, non-cystic malformations is important for therapy, prognosis, and genetic counselling. If the diagnostic criteria of well-defined anomalies are not fulfilled, a detailed anatomical description is preferable and confusing terms which lack specificity such as `Dandy-Walker variant' should be abandoned.

  


  Introduction


  The significant and continuous development of the various neuroimaging techniques (especially magnetic resonance imaging [MRI]) have revolutionized the analysis and understanding of congenital cerebellar anomalies over the last decades. The number and complexity of recognized congenital cerebellar anomalies (including malformative and disruptive lesions) have steadily increased and multiple classifications have been proposed based upon neuroimaging, pathology, genetics, or pathogenesis (Patel & Barkovich, 2002; Parisi & Dobyns, 2003; Siebert, 2006; Barkovich et al. 2009; Shekdar, 2011). For this chapter, we use a classification based on neuroimaging findings and separate cystic from non-cystic congenital cerebellar anomalies. We will focus on cystic cerebellar malformations and discuss Dandy-Walker malformation (DWM), Blake's pouch cyst (BPC), posterior fossa arachnoid cysts (PFAC), and mega cisterna magna (MCM).


  Dandy-Walker malformation


  The diagnosis of Dandy-Walker malformation (DWM) is based on its consistent neuroimaging features which include: i) hypoplasia (or agenesis) of the cerebellar vermis; the hypoplastic vermis is typically rotated upwards; and ii) cystic dilatation of the fourth ventricle which extends posteriorly filling out nearly the entire posterior fossa (Fig. 1) (Parisi & Dobyns, 2003). The tentorium and torcula can be elevated and a hydrocephalus may be present, but this is not part of the diagnostic criteria because these findings are not consistently seen in all DWM children. DWM is a relatively common malformation with an estimated prevalence of about 1/11,000 (Long et al., 2006). DWM occurs mostly sporadically and the overall recurrence risk is accordingly low (1-5%).
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  The aetiology of DWM remains poorly understood, is probably multifactorial, and highly heterogeneous, but is presumed to be of genetic origin in the majority of patients. DWM may occur isolated or be part of a defined Mendelian disorder, including syndromes and disorders associated with various chromosomal anomalies, such as e.g. trisomy 9, 13, 18 and several partial duplications and deletions (Liao et al., 2012). Examples of syndromes that have been associated with DWM include Ritscher-Schinzel or 3C syndrome (OMIM 220210; cerebellar, cardiac and craniofacial anomalies) (Leonardi et al., 2001) and PHACE(S) syndrome (OMIM 606519; Posterior fossa brain malformations, Haemangiomas of the face [large or complex], Arterial anomalies, Cardiac anomalies, Eye abnormalities and Sternal clefting or supraumbilical raphe) (Rossi et al., 2001; Metry et al., 2009). For an overview of the syndromes associated with DWM, see Poretti et al. (2012a).


  So far, mutations at three loci have been characterized in rare patients with DWM. Analysis of corresponding mouse models has allowed for a better understanding of the pathogenesis of DMW. The linked ZIC1 and ZIC4 genes on chromosome 3q24 have been identified as the first DWM causative genes (Grinberg et al., 2004). In order to create the DWM phenotype in mice, it is necessary to delete both genes, whereas heterozygous deletion of either Zic1 or Zic4 alone is insufficient (Grinberg et al., 2004). Loss of Zic1 and Zic4 in mice causes decreased proliferation of cerebellar granule cell progenitors in the external granule cell layer (EGL), leading to considerable cerebellar hypoplasia and aberrant cerebellar foliation. Additionally, both genes are expressed in the posterior fossa mesenchyma (Blank et al., 2011). The second DWM gene to be identified was the FOXC1 gene on chromosome 6p25 (Aldinger et al., 2009). FOXC1 encodes a transcription factor which is expressed in the posterior fossa mesenchyma and gives rise to the meninges and skull, but is not expressed in the developing cerebellum. Additionally, Foxc1-dependent expression of a number of mesenchyma-derived growth factors is needed to maintain organization of the EGL. Disruption of this developmental pathway leads to abnormal cerebellar growth and foliation. However, whereas mutation of FOXC1 in humans causes a mild cerebellar phenotype, the full DWM phenotype is only apparent when additional adjacent genes are deleted (Aldinger et al., 2009). The gene for fibroblast growth factor 17 (FGF17) on chromosome 8p21 has been recently implicated as a DWM gene (Zanni et al., 2011). In mice, Fgf17 is expressed in the medial cerebellar anlage and loss of Fgf17 causes vermian hypoplasia and foliation abnormalities (Xu et al., 2000). Fgf17 is known to be expressed not only in the developing cerebellum, but also in the developing posterior fossa mesenchyma (Poretti et al., 2012a). Based on the function of these genes, it appears that DWM may represent a complex disruption of the interaction between the developing cerebellum and the developing posterior fossa mesenchyma and its derivates.


  The vast majority of DWM patients are asymptomatic during the neonatal period and present with hydrocephalus and increased intracranial pressure (e.g. bulging of the anterior fontanel and upward gaze palsy), extending into the first six months of age (Kumar et al., 2001; Yüceer et al., 2007; Alexiou et al., 2010). The diagnosis of DWM is subsequently made before the age of six months in about 75% of patients and in more than 80% of patients by one year of age (Hirsch et al., 1984; Pascual-Castroviejo et al., 1991). Although vermian hypoplasia is a diagnostic criterion of DWM, neurological features secondary to cerebellar abnormalities are present in only about 50% of the patients and typically become apparent later in life (Gerszten & Albright, 1995; Kumar et al., 2001). Epileptic seizures are rarely a feature in children with DWM and are usually present in association with additional supratentorial abnormalities. The literature on clinical presentation of children with DWM is mostly based on rather historical neurosurgical cohorts of patients (Hirsch et al., 1984; Gerszten & Albright, 1995). This may represent an important selection bias. Today, the number of foetuses with a prenatal diagnosis of DWM is significantly increasing and a high number of patients are referred to a paediatric neurology centre as an asymptomatic newborn. Additionally, the number of patients presenting later (older children or adults) because of developmental delay, intellectual disability, or mild ataxia is probably higher than previously reported, because these patients do not have hydrocephalus and do not need neurosurgical intervention.


  Information regarding cognitive function and prevalence and degree of cognitive impairment in patients with DWM is scant and conflicting. Overall, cognitive functions are normal in at least 30% of the patients (Ecker et al., 2000; Boddaert et al., 2003; Klein et al., 2003; Bolduc & Limperopoulos, 2009; Bolduc et al., 2011). Normal lobulation of the cerebellar vermis and absence of associated brain abnormalities (e.g. dysgenesis of the corpus callosum) appear to be favourable prognostic factors of normal cognitive function (Boddaert et al., 2003; Bolduc & Limperopoulos, 2009). Difficulties in expressive and receptive language, visual reception, and early learning have been reported in about 20-25% of children with DWM (Bolduc et al., 2011). In children with DWM, but without additional brain malformations, intellectual disability is primarily due to cerebellar abnormalities, and not to increased intracranial pressure. Neuroimaging plays a key role in the pre- and postnatal diagnosis of DWM (Figs. 1-3). The cerebellar vermis is hypoplastic (exceptionally, no vermian tissue is found), elevated, and upwardly rotated (Barkovich et al., 1989; Klein et al., 2003). Lobulation of the cerebellar varies from rudimentary to normal (Boddaert et al., 2003). The cerebellar hemispheres are usually displaced antero-laterally because of the cystic enlargement of the fourth ventricle, but their size and morphology is usually normal. The brain stem may be thin, mostly due to pontine hypoplasia (Patel & Barkovich, 2002; Klein et al., 2003). The fourth ventricle is consistently enlarged and may extend upward between the occipital lobes and inferiorly into the foramen magnum. The fourth ventricle communicates widely with a retrocerebellar cystic compartment that may cause enlargement of the posterior fossa and elevation of the tentorium, torcula, and transverse sinus (Parisi & Dobyns, 2003). The tentorium and torcula may be elevated, but may also be in normal position. Lack of patency of the foramen of Magendie is usual, but not consistent, whereas the foramina of Luschka may be patent uni- or bilaterally. This variability in the foraminal patency may account for the different prevalence and degree of hydrocephalus which is present in about 80% to 95% of patients (Klein et al., 2003; Mohanty et al., 2006). In about 30-50% of patients, DWM is associated with additional brain malformation such as agenesis or dysgenesis of the corpus callosum, occipital encephaloceles, and migrational abnormalities (Fig. 2) (Parisi & Dobyns, 2003). Recent advances in foetal imaging have significantly improved the prenatal diagnosis of DWM (Fig. 3) (Ecker et al., 2000; Has et al., 2004; Forzano et al., 2007; Limperopoulos et al., 2008; Huisman et al., 2012). In light of prenatal diagnosis of DWM, it is important to know that enlargement of the fourth ventricle may be a transient phenomenon between the 14th and 16th weeks of gestation and that the caudal growth of the inferior vermis over the fourth ventricle is not complete before 18-20 weeks of gestation. Therefore, a prenatal diagnosis of DWM is usually possible from about the 20th week of gestation onwards (Ecker et al., 2000).
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  As mentioned above, neuroimaging is needed for the diagnosis of DWM and diagnostic criteria are well-defined. Neuroimaging evaluation should also include a careful study of vermian lobulation and the presence of additional brain malformations, which may affect cognitive functions. A careful clinical investigation is mandatory for associated systemic abnormalities and/or dysmorphic features and to assess if DWM is isolated or part of a defined syndrome. Genetic analysis is not indicated in isolated DWM. Based on the diagnostic criteria, it is usually easy to make the diagnosis of DWM and to distinguish DWM from other cystic malformations of the posterior fossa (see below). The differentiation between DWM and inferior vermian hypoplasia (IVH) is also not difficult. IVH is defined by partial absence of the inferior portion of the cerebellar vermis with normal or near-normal-shaped cerebellar hemispheres, a normal-sized posterior fossa without cystic lesions, and normal supratentorial structures (Limperopoulos et al., 2006). Some terms such as `Dandy-Walker variant' (DWV), `Dandy-Walker complex' or `Dandy-Walker spectrum' have been introduced to characterise morphological abnormalities within the posterior fossa that do not fulfil the diagnostic criteria of a true DWM. These different terms, however, have been used with many different meanings. Some authors refer to the DWV as a hypoplastic inferior cerebellar vermis and a large cisterna magna without enlargement of the posterior fossa, while others use DWV to report a Dandy-Walker-type malformation in which one or more of the fourth ventricular outflow foramina are patent. This leads to lack of specificity with regards to the meaning of the term `DWV' and confusion over the `true' DWM. A detailed anatomical description (e.g. inferior cerebellar vermis or global cerebellar hypoplasia) is highly recommended and preferable over terms such as DWV which should be abandoned (Parisi & Dobyns, 2003).


  In Joubert syndrome (JS), an enlarged posterior fossa with increased retrocerebellar cerebrospinal fluid (CSF) collection, mimicking DWM, has been reported in about 20% of patients (Sartori et al., 2010; Poretti et al., 2011a). This is particularly the case in children with JS and an occipital meningo-encephalocele or tectocerebellar dysraphisms with an occipital encephalocele phenotype (Poretti et al., 2011a; Poretti et al., 2011b). The main treatment in DWM is the symptomatic correction of a progressive hydrocephalus. Different neurosurgical procedures are possible and are the subject of great controversy; shunt placement, either ventriculoperitoneal (VP), cystoperitoneal (CP), or combined VP and CP, or endoscopic procedures, such as endoscopic third ventriculostomy (ETV), may be considered (Mohanty et al., 2006; Alexiou et al., 2010). Additionally, supportive treatments, such as physical or occupational therapies, may be helpful if developmental delay or intellectual disability is present.


  Blake's pouch cyst (BPC)


  Blake's pouch (BP) is a physiological, transient midline protrusion of the intact roof of the fourth ventricle (Nelson et al., 2004). BP extends postero-inferiorly to the cerebellum and initially does not communicate with the surrounding subarachnoid space. The fenestration of the BP results in the foramen of Magendie. Failure of BP perforation and its postnatal persistence result in the so called `Blake's pouch cyst' (BPC; Fig. 4) (Nelson et al., 2004). Accordingly, the BPC is characterised by the absence of communication between the fourth ventricle and the subarachnoid spaces, usually resulting in tetraventricular hydrocephalus. Macrocephaly and hydrocephalus are the most common presenting features at neonatal or infant age (Cornips et al., 2010).


  In rare cases, BPC may present later in life with hydrocephalus which may decompensate after an intercurrent event, such as trauma or infection, progressive ataxia, nystagmus, or vertigo (Calabro et al., 2000; Cornips et al., 2010). BPC may be located in purely infracerebellar or infra-retrocerebellar regions (Tortori-Donati et al., 1996). The fourth ventricle is usually mildly to markedly enlarged. If the BPC has a retrocerebellar extension, the posterior fossa may be enlarged and the tentorium displaced upwards. Secondary to the enlargement of the BP as a protrusion of the roof of the fourth ventricle, the choroid plexus may be displaced to the superior wall of the cyst, inferiorly to the cerebellar vermis (Nelson et al., 2004). Mass effect may lead to caudal flattening or impression of the lower vermis, but not to an upwards vermian rotation. In practice, the membranous outline of BPC is not consistently demonstrable by MRI. The appearance of the cerebellum is, however, consistently normal. Supratentorial morphological abnormalities other than hydrocephalus are usually absent.


  Neuroimaging allows to differentiate between BPC and the mega cistern magna (there is consistent absence of hydrocephalus in the mega cisterna magna because the communication between fourth ventricle and subarachnoid spaces is present) and between BPC and DWM (the cerebellum appears consistently normal and the fourth ventricle choroid plexus is usually present in BPC).


  The treatment of BPC is surgical. The best procedure is the placement of a ventriculo-peritoneal shunt, but endoscopic third ventriculostomy has also been reported as an alternative, less invasive therapeutic option (Cornips et al., 2010).


  In our experience, the prognosis of children with BPC mostly depends on complications related to neurosurgical procedures. In the absence of shunt-related complications, the prognosis is generally favourable because of the normal cerebellar structure and absence of supratentorial morphological abnormalities other than hydrocephalus.
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  Posterior fossa arachnoid cysts (PFAC)


  Arachnoid cysts are congenital lesions of the arachnoid membrane that are filled with CSF which do not communicate with the surrounding subarachnoid space and ventricular system. The posterior fossa represents the second most common location, after the temporal fossa, and accounts for about 10-25% (Samii et al., 1999). PFAC may be located inferior or posterior to the vermis in a midsagittal location (retrocerebellar, Fig. 5), cranial to the vermis in the tentorial hiatus (supravermian), lateral to the cerebellar hemispheres, anterior to the brain stem, or anterolaterally in the cerebellopontine angle cistern (Marin-Sanabria et al., 2007). On MRI, PFAC appear as well-defined non-enhancing intracranial masses that are isointense to CSF in all sequences, although a mild hyperintensity may be caused by a fluid content high in protein. In addition, the overlying calvarium may be remodelled with thinning of the bony cortex. Most PFAC follow the MRI signal intensities of CSF on all imaging sequences.


  Children with PFAC may become symptomatic in early infancy with macrocephaly, signs of increased intracranial pressure, and developmental delay, particularly if the CSF flow is obstructed. However, some patients with small PFAC without mass effect become symptomatic only later in life and such features may even be an incidental finding. Ataxia is not a feature of PFAC.


  Treatment of PFAC should be restricted to children with increased intracranial pressure. Cyst fenestration, marsupialization of the cyst into the subarachnoid space, cyst-peritoneal shunting, and ventriculo-peritoneal shunting are possible neurosurgical procedures in children with PFAC (Samii et al., 1999).


  The overall outcome is generally favourable in children with PFAC who are treated with both neurosurgical procedures (with and without shunting) (Boltshauser et al., 2002; Marin-Sanabria et al., 2007).
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  Mega cisterna magna


  A mega cisterna magna (MCM; Fig. 6) is defined as a cystic posterior fossa malformation characterized by an intact vermis, an enlarged cisterna magna (≥ 10 mm on midsagittal images), and absence of hydrocephalus (Barkovich et al., 1989; Altman et al., 1992; Tortori-Donati et al., 1996). MCM is a common finding with a prevalence of about 2.5/1,000 (Zimmer et al., 2007). MCM has been hypothesized to result from a late fenestration of the BP. The BP persists and expands posterior to the cerebellum and vermis, emerging into an expanded posterior fossa with free communication between the `cyst' (= MCM) and the fourth ventricle (Nelson et al., 2004). The free communication between the MCM, fourth ventricle, and spinal subarachnoid spaces results in consistent absence of hydrocephalus in MCM. The extent of MCM is variable; it may be purely infravermian, extend laterally, posteriorly and superiorly, and may sometimes reach the quadrigeminal plate cistern or extend into a focal dehiscence of the falcotentorial junction (Tortori-Donati et al., 1996). The posterior fossa is often enlarged and in some cases the torcular is displaced upwards (Tortori-Donati et al., 1996). The cerebellum and brain stem are, however, consistently normal.


  The differentiation between PFAC and BPC may be challenging (Raybaud, 2010). A normal cerebellum strongly favours the diagnosis of MCM versus PFAC. The presence of multiple signs of mass effect with displacement of the vermis and cerebellar hemispheres and thinning of the overlying skull, however, support the diagnosis of PFAC versus MCM. The presence (or absence) of hydrocephalus helps to differentiate between MCM and BPC (Tortori-Donati et al., 1996). MCM should be differentiated from IVH. In MCM, the size and shape of the vermis are normal and in IVH there is no cystic formation in the posterior fossa.


  The neurodevelopmental outcome of children with isolated MCM is normal in 90-95% of cases (Bolduc & Limperopoulos, 2009; Bolduc et al., 2011). MCM may be associated with brain or systemic anomalies such as dysgenesis of the corpus callosum or renal, cardiac, and liver anomalies (Long et al., 2006; Forzano et al., 2007). In these children, the rate of neurological impairments is significantly higher compared to children with isolated MCM (Bolduc & Limperopoulos, 2009).
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  Conclusions


  Cystic malformations are common morphological abnormalities of the posterior fossa. Neuroimaging plays a key role in the correct diagnosis of cystic posterior fossa malformations. Well-defined diagnostic criteria based on neuroimaging are available for the different forms and should be used by paediatric neurologists and neuroradiologists. An accurate classification of posterior fossa cystic malformations is important for therapy, prognosis, and genetic counselling. If the diagnostic criteria of well-defined anomalies are not fulfilled, a detailed anatomical description is preferable and confusing terms with lack of specificity, such as DWV, should be abandoned.
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  Paediatric Neurological Disorders with Cerebellar Involvement


  Diagnosis and Management


  This book provides an update on paediatric neurological disorders with cerebellar involvement.


  The opening section of the volume is dedicated to the structure and function of cerebellum: the specific development of this organ, unlike other structures of the central nervous system, begins at a later stage of foetal development and lasts longer, even after birth, thus making the cerebellum particularly vulnerable to a wide range of insults, both genetic and acquired.


  Of particular interest are chapters that focus on cerebellar disorders which may occur in isolation, or else as part of more complex malformations of the posterior fossa or in association with other supratentorial anomalies. Such conditions may be encountered both as part of ‘static’ congenital encephalopathies as well as in the frame of neurodegenerative or neurometabolic disorders.


  Besides, the recent advances in neuroimaging and genetics allow to better characterize and define the genetic basis of an increasing number of such conditions.


  The last part of the volume is dedicated to care and rehabilitation in cerebellar diseases: their correct diagnosis is pivotal in order to address patients to the appropriate genetic testing, plan clinical management and therapeutic strategies, and provide adequate counselling.


  Edited by: Stefano D’Arrigo, Daria Riva, Enza Maria Valente

OEBPS/Images/cover.jpg
Mariani Foundation Paediatric Neurology: 27

PAEDIATRIC NEUROLOGICAL
DiISORDERS WITH CEREBELLAR
INVOLVEMENT

DIAGNOSIS AND MANAGEMENT

Edited by:
Stefano D’Arrigo
Daria Riva

Enza Maria Valente





OEBPS/nav.xhtml


  

    Table of Contents



    

      		

        Couverture

      



      		

        The cerebellum: structure and function

      

        		

          Chapter 1: Cerebellum – small brain but large confusion: reappraisal 10 years later

        



        		

          Chapter 2: The role of the cerebellum in higher cognitive and social functions in congenital and acquired diseases of developmental age*

        



        		

          Chapter 3: The cerebellum: semiotics and clinical approach to the patient

        



      



      



      		

        Cerebellar congenital malformations: neuroimaging and neuropathology

      

        		

          Chapter 4: MRI of cerebellar malformations

        



        		

          Chapter 5: Foetal MRI

        



        		

          Chapter 6: Cerebellar malformations in the prenatal period ­ The pathologist's role

        



      



      



      		

        Cerebellar congenital malformations: syndromes

      

        		

          Chapter 7: Joubert syndrome

        



        		

          Chapter 8: Update on pontocerebellar hypoplasia:novel subtypes, genes and insights

        



        		

          Chapter 9: X-linked disorders with cerebellar involvement

        



        		

          Chapter 10: The ever-expanding spectrum of congenital muscular dystrophies*

        



        		

          Chapter 11: Cystic malformations of the posterior fossa

        



      



      



      		

        Acquired cerebellum disorders

      

        		

          Chapter 12: Cerebellar strokes in childhood

        



        		

          Chapter 13: Cerebellar injury in preterm infants

        



        		

          Chapter 14: Cerebellar tumours

        



      



      



      		

        Cerebellar degenerative disorders

      

        		

          Chapter 15: Neuroradiological findings in paediatric cerebellar degenerative diseases

        



        		

          Chapter 16: Ataxia-telangiectasia and ataxias with oculomotor apraxia

        



        		

          Chapter 17: Infantile neuroaxonal dystrophy: PLA2G6-associated neurodegeneration

        



        		

          Chapter 18: Autosomal recessive spastic ataxia of Charlevoix-Saguenay

        



      



      



      		

        Care and rehabilitation in cerebellar disorders

      

        		

          Chapter 19: Ataxic disorder in childhood:an approach providing assistance and motor rehabilitation

        



        		

          Chapter 20: Diagnosis, management and rehabilitation strategiesin patients with cerebellar disorders:visual function

        



        		

          Chapter 21: Patients with cerebellar pathology - Rehabilitation of cognitive functions

        



        		

          Chapter 22: Cognitive-behavioural phenotype of Joubert syndrome - Review of the literature and preliminary datafrom the Italian JSRD study group

        



      



      



    



  



    Landmarks



    

      		

        Cover

      



    



  



OEBPS/Images/117.jpg
Figure 6. Mega cisterna magna as an incidental finding in a 4-year-old child who has been i
Jor focal seizures. (A) Sagital and (B) axial T2-weighted MRI demonsirate retro- and supravermian
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Figure 4. An 8-month-old child with Blake’s pouch cyst presenting with progressive macrocephaly and

signs of increased intracranial pr ) Sagittal and (B) axial T2-weighted MRI reveal a tetraven-

lar hydrocephalus. There is marked enlargement of the fourth ventricle which communicates with

‘mian cystic compartment corresponding 10 the Blake's pouch cyst (BP in [A]). The cerebellar

formed, the size of the posterior fossa appears normal, and the medial part of the cerebellar

hemispheres are laterally displaced by the cyst. The third and lateral ventricles are also enlarged (tet-
raventricular hydrocephalus) with secondary thinning of the corpus callosum (reproduced, with permis

sion, from Poretti et al,, 2012b).
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Figure 3. (A) Sagittal, (B) coronal, and axial (C and D) T2-weighted MRI of a foetus with a Dandy-Walker
‘malformation, as diagnosed on prenatal US with additional high-grade supratentorial ventriculomegaly.
No additional lesions were noted on foetal MRI. The fourth ventricle is widened, the small hypoplastic
vermis rotated upwards, and the posterior fossa is enlarged with high insertion of the tentorium and
torcular. On axial imaging, the significantly widened fourth venricle is noted as well as the high-grade
supratentorial ventriculomegaly. The germinal matrix is seen as a T2-hypointense band along the lateral
veniricles (reprinted, with permission, from Huisman et al. [2012]).
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Figure 5. A 10-year-old girl with a right-sided retrocerebellar arachnoid cyst afier ventriculo-peritoneal
shunting in the first year of life (in view of excellent scholastic performance including violin playing and
‘normal neurological examination, the cyst was not fenestrated). (A) Sagitial T2-weighted MRI shows a
retrocerebellar arachnoid cyst compressing and distorting the cerebellum and a defect of the corpus
callosum afier shunting. (B) Axial T2-weighted MRI presenting asymmetric retrocerebellar arachnoid
cyst compressing the right cerebellar hemisphere (reprinted, with permission, from Boltshauser et al.,
2002).
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first year of life. (A) Sagittal, (B) axial, and (C) c
Jourthvenricle extending poserorly and conmuns

iting with a retrocerebellar cystic compartment; the
a is enlarged, the cerebellar vermis is hypoplastic, elevated, and upwardly rotated (black
+ [A]), and the tentorium is elevated (black arrowheads in [A]). The cerebellar hemispheres are

displaced anterolaterally. Note the ventriculo- and cysto-peritoneal shunts (black arrows in [C}) (repro-

duced, with permission, |
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Figure 2. A 15-month-old child with Dandy-Walker malformation before shunting. (A) Sagitial T1- and
(B) axial T2-weighted MRI show a hypoplastic cerebellar vermis which is upwardly rotated anticlockwise
(black arrows in [A]) and an enlargement of the posterior fossa which is filled with a retrocerebellar
cystic compartment. The falx cerebelli is normal (black arrows in [B]). There is significant elevation of
the torcula. In addition, the corpus callosum is absent and the third ventricle is upwardly enlarged,
extending interhemispherically (reproduced, with permission, from Poretti et al. [2012a]).






