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Abstract 

Background: Congenital posterior fossa malformations (CPFMs) comprise a diverse group of 

developmental abnormalities involving the cerebellum, brainstem, fourth ventricle, and craniovertebral 

junction. Accurate diagnosis is essential because prognosis and management vary significantly among 

entities. 

Objective: To evaluate the magnetic resonance imaging (MRI) spectrum of congenital posterior fossa 

malformations and associated intracranial and spinal abnormalities. 

Materials and Methods: A retrospective observational imaging study was performed using representative 

MRI cases diagnosed at a tertiary care center. MRI protocols included T1-weighted, T2-weighted, 

FLAIR, diffusion-weighted, susceptibility-weighted, and post-contrast sequences when indicated. 

Whole-spine screening was performed in selected cases. Imaging findings were analyzed for cerebellar 

morphology, vermian development, hindbrain herniation, ventricular abnormalities, and associated 

spinal anomalies. 

Results: MRI successfully characterized a broad spectrum of posterior fossa malformations, including 

Chiari I malformation, Chiari 1.5 malformation, Chiari II malformation with myelomeningocele, Joubert 

syndrome, Joubert plus syndrome, Blake’s pouch cyst, retrocerebellar arachnoid cyst, and cerebellar 

hypoplasia. Frequently associated abnormalities included hydrocephalus, syringohydromyelia, spinal 

dysraphism, aqueductal stenosis, and meningocele. Characteristic MRI signs such as the molar tooth 

sign, bat-wing fourth ventricle, tectal beaking, and cerebellar tonsillar herniation facilitated accurate 

diagnosis and differentiation among overlapping entities. 

Conclusion: MRI remains the imaging modality of choice for comprehensive assessment of congenital 

posterior fossa malformations. Recognition of characteristic imaging patterns enables accurate diagnosis, 

appropriate clinical management, surgical planning, and prognostic assessment. 
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Introduction 

Congenital posterior fossa malformations represent an important group of developmental abnormalities 

affecting the cerebellum, brainstem, fourth ventricle, and surrounding structures. Advances in MRI have 

improved understanding of these disorders and enabled precise classification. Accurate differentiation 

among Chiari malformations, Joubert syndrome, Dandy–Walker spectrum abnormalities, Blake’s pouch 

cyst, and cerebellar hypoplasia is essential because treatment strategies and outcomes differ 

considerably. The present study aims to illustrate the MRI spectrum of congenital posterior fossa 

malformations and highlight associated abnormalities that aid diagnosis and management. 

 

Materials and Methods 

Study Design: Retrospective observational imaging study. 

Study Setting: Department of Radiodiagnosis, Government Medical College, Nagpur. 

MRI Protocol: Examinations included T1-weighted, T2-weighted, FLAIR, DWI, SWI, and post-contrast 

sequences when clinically indicated. Whole-spine MRI screening was performed in selected patients. 

Image Analysis: Studies were evaluated for cerebellar and vermian morphology, fourth ventricular 

abnormalities, hindbrain herniation, posterior fossa size, hydrocephalus, and associated spinal 

anomalies. 

Ethics Statement: The study was conducted in accordance with institutional ethical standards. Patient 

confidentiality was maintained by anonymization of imaging data. Institutional Ethics Committee 

approval and waiver/consent status should be inserted according to local regulations before submission. 

 

Results 

 Eight representative cases demonstrated the diverse MRI spectrum of congenital posterior fossa 

malformations. 

 Chiari II malformation demonstrated a small posterior fossa, tectal beaking, hydrocephalus, 

colpocephaly, and thoracolumbar myelomeningocele. 

 Chiari I malformation showed peg-like cerebellar tonsillar herniation with extensive cervicothoracic 

syringohydromyelia. 

 Chiari 1.5 malformation revealed descent of the cerebellar tonsils, vermis, medulla, and obex. 

 Joubert plus syndrome demonstrated vermian hypoplasia, elongated superior cerebellar peduncles, 

molar tooth sign, and Dandy–Walker malformation. 

 Blake’s pouch cyst appeared as a retrocerebellar CSF-intensity cyst communicating with the fourth 

ventricle. 

 Retrocerebellar arachnoid cyst showed CSF signal intensity with associated bone scalloping. 

 Cerebellar hypoplasia demonstrated unilateral cerebellar volume loss and vermian deficiency. 

 Joubert syndrome showed the characteristic molar tooth sign and bat-wing fourth ventricle. 

MRI accurately differentiated these entities and identified associated hydrocephalus, syringomyelia, 

spinal dysraphism, and other developmental abnormalities. 

 

Discussion 

The findings highlight the central role of MRI in evaluating congenital posterior fossa malformations. 

MRI provides excellent soft-tissue contrast and multiplanar capability, allowing detailed assessment of 

the cerebellum, vermis, brainstem, ventricular system, and craniovertebral junction. Recognition of 
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hallmark imaging signs is critical for diagnosis. The molar tooth sign is highly suggestive of Joubert 

syndrome, whereas tectal beaking and myelomeningocele strongly support Chiari II malformation. 

Differentiating Blake’s pouch cyst from arachnoid cysts and Dandy–Walker spectrum abnormalities is 

particularly important because management strategies differ. 

Whole-spine screening is valuable in Chiari malformations because syringomyelia and spinal 

dysraphism commonly coexist. The study demonstrates that MRI not only establishes the primary 

diagnosis but also identifies associated abnormalities that influence treatment planning and prognosis. 

Although limited by its retrospective design and descriptive nature, the study provides a practical 

imaging-based overview of the major congenital posterior fossa malformations encountered in clinical 

practice. 

 

Representative Cases 

Case 1 – Arnold Chiari II Malformation with Myelomeningocele 
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 There is small posterior fossa with concave clivus. There is herniation of cerebellar vermis and 

cervico-medullary junction through the foramen magnum with lower border of cerebellar tonsil is 

lying 2.0cm below the McRae’s line. 

 The superiorly herniated cerebellum is seen compressing and deforming quadrigeminal plate giving 

rise to beaked tectum. 

 Thinned out falx with widely gaped heart shaped tentorial incisura. 

 There is moderate dilatation of bilateral lateral ventricle and third ventricle s/o moderate non-

communicating hydrocephalus. 

 There is  high riding of  third ventricle, with third ventricle having very prominent massa intermedia. 

 Fourth ventricles appears effaced and elongated s/o soda straw fourth ventricle 

 The atria and occipital horns are disproportionately enlarged seen with thinned corpus callosum  

suggestive of colpocephaly. 

 The study reveals open spinal dysraphism with absent posterior neural elements in the thoracolumbar 

spine extending from T10 upto L5  with herniation of spinal cord and nerve roots and CSF into a sac 

of approximate size 3.4 X 2.2 X 5 cm (TRxAPxCC) through this defect. Neural placode is lying 

outside the spinal canal and extends beyond the skin surface.  These features are s/o 

myelomeningocele. 

Case 2 – Chiari I Malformation with Cervicothoracic Syrinx 
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 Posterior fossa appears smaller in size with low lying torcula. There is downward herniation of 

bilateral cerebellar tonsils with pointed peg like tips of cerebellar tonsil through the foramen 

magnum. Maximum descent measures 1.5 cm. The cerebellar sulci are vertically oriented. An oblong 

expansile central intramedullary CSF intensity area of size 1.3 X 1.0 X 24.2 cm (CCxTRxAP) noted 

in cervicothoracic spinal cord extending from C2-T10 vertebral level with fusiform tapering at 

cranial and caudal end likely representing hydrosyringomyelia. 

Case details and MRI findings from supplied manuscript to be inserted/reviewed. 

 

Case 3 – Chiari 1.5 Malformation 

 

 There is herniation of bilateral cerebellar tonsils and vermis through the foramen magnum with 

associated low lying torcula, lower border of tonsils lying 11.4 mm below the McRae's line. 

 There is also descent of medulla and obex in upper cervical canal with lower border of cervico-

medullary junction lying 22 mm below the McRae's line, causing crowding of the structures at the 

level of the foramen magnum and mild indentation of the posterior cortex of the dens over the 

anterior surface of the medulla without any abnormal signal within. 

 Tip of dense is seen at the level of chamberlain line, no basilar invagination. 

 

Case 4 – Joubert Plus Syndrome with Dandy-Walker Malformation 
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 Cystic enlargement of posterior fossa in the form of massive dilatation of the fourth ventricle and 

cisterna magna is noted, with superior displacement of the tentorium cerebelli resulting in torcular-

lambdoid inversion 

 Severe hypoplasia of bilateral cerebellar vermis seen with cephalad rotation of the residual vermis.. 

 Thickened and elongated bilateral superior cerebellar peduncles giving molar tooth appearance. 

These imaging features are in favor of Joubert syndrome with Dandy-Walker Malformation (Joubert 

plus syndrome). 

 

Case 5 – Blake's Pouch Cyst 

 

 A well-defined midline retrocerebellar cystic lesion is noted in the posterior fossa, showing CSF 

signal intensity on all sequences (T1 hypointense, T2 hyperintense, FLAIR suppressed), without 

diffusion restriction or post-contrast enhancement. 

 The cyst is seen communicating with the fourth ventricle, representing posterior ballooning of its 

inferior aspect.  

http://www.ijfmr.com/
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Case 6 – Retrocerebellar Arachnoid Cyst 

 

 A CSF intensity lesion approximately measuring 2.6 x 7.5  cm seen in bilateral retrocerebellar region 

with underlying bone scalloping which appears hypo intense on T1 and hyperintense on T2 and 

suppresses on FLAIR without diffusion restriction suggestive of arachnoid cyst. 

 

Case 7 – Cerebellar Hypoplasia 

 

 There is asymmetric volume loss of the left cerebellar hemisphere with absence of   left cereballer 

vermis and left cerebellar tonsil , mild prominence of the left cerebellopontine angle cistern with 

relative enlargement of the fourth ventricle on the left side. Imaging features are suggestive of left 

cerebellar hemispheric atrophy- likely due to developmental cerebellar hypoplasia. 
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Case 8 – Joubert Syndrome 

 

 Thickened and elongated bilateral superior cerebellar peduncles and ponto-mesencephalic junction 

cleft, giving molar tooth appearance. 

 Fourth ventricle appears horizontally stretched giving bat wing appearance. 

 

Conclusion 

MRI is the gold-standard imaging modality for evaluating congenital posterior fossa malformations. 

Detailed assessment of posterior fossa anatomy and associated intracranial and spinal abnormalities 

allows accurate diagnosis, guides clinical management, and improves prognostic evaluation. Future 

studies with larger cohorts and outcome correlation may further refine diagnostic algorithms and 

management strategies. 

 

Acknowledgments 

The authors acknowledge the Department of Radiodiagnosis, Government Medical College, Nagpur, and 

all technical staff who contributed to patient imaging and data collection. 

 

References 

1. Barkovich AJ. Pediatric Neuroimaging. 6th ed. Philadelphia: Wolters Kluwer; 2019. 

Available at: https://www.wolterskluwer.com/ko-kr/solutions/ovid/pediatric-neuroimaging-5290 

2. Poretti A, Boltshauser E, Doherty D. Cerebellar disorders and Joubert syndrome. Lancet Neurol. 

2014. 

DOI: https://doi.org/10.1016/S1474-4422(14)70181-7 

3. Tubbs RS, Oakes WJ. The Chiari malformations. Childs Nerv Syst. 2004. 

PubMed: https://pubmed.ncbi.nlm.nih.gov/14966660/ 

4. Tortori-Donati P, Rossi A, Biancheri R. Brain Malformations. Springer; 2010. 

Available at: https://link.springer.com/book/10.1007/b137533 

5. Barkovich AJ, Raybaud C. Pediatric Neuroimaging. Elsevier; 2012. 

Bibliographic record: https://hsrc.himmelfarb.gwu.edu/books/121/ 

http://www.ijfmr.com/
https://radiopaedia.org/articles/molar-tooth-sign-cns-1
https://www.wolterskluwer.com/ko-kr/solutions/ovid/pediatric-neuroimaging-5290
https://doi.org/10.1016/S1474-4422(14)70181-7
https://pubmed.ncbi.nlm.nih.gov/14966660/
https://link.springer.com/book/10.1007/b137533
https://hsrc.himmelfarb.gwu.edu/books/121/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260381990 Volume 8, Issue 3, May-June 2026 10 

 

6. D'Agostino MD, et al. Joubert syndrome and related disorders. Neuropediatrics. 2010. 

DOI: https://doi.org/10.1055/s-0030-1269900 

7. Parisi MA. Clinical and molecular features of Joubert syndrome. Am J Med Genet C Semin Med 

Genet. 2009. 

DOI: https://doi.org/10.1002/ajmg.c.30229 

8. Robinson AJ, Blaser SI. Congenital posterior fossa anomalies. Neuroimaging Clin N Am. 2007. 

DOI: https://doi.org/10.1016/j.nic.2007.02.002 

 

http://www.ijfmr.com/
https://doi.org/10.1055/s-0030-1269900
https://doi.org/10.1002/ajmg.c.30229
https://doi.org/10.1016/j.nic.2007.02.002

