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ABSTRACT

Posterior fossa malformations are rare cyst-like pathologies of the central nervous system. Outcomes of patients with 
these conditions are largely documented in fetal or early childhood studies as most cases are non-compatible with life. 
Also, different schemes to categorize these occurrences have been proposed. One classification puts forth that the 
entities are a continuum of pathologies, called the Dandy Walker Complex, wherein Mega Cisterna Magna is the most 
benign to Dandy Walker Malformation as the most severe form. We report the first case of a patient with a mixed 
presentation of Mega Cisterna Magna having extracranial manifestations of Dandy Walker Malformation reaching 
her adult years. The patient is a 26-year-old female who was apparently well until she presented with recurrent 
headache and seizure episodes of 2-year duration. She had an unremarkable birth and childhood history, apart from 
learning difficulties in school. In her adult years, she gave birth to an infant with multiple physical anomalies. She 
has a maternal uncle with abnormal facie and intellectual disability. Physical examination of the patient exhibited a 
bulging occiput, hypertelorism, down-slanting palpebral fissures, large globular nose, large ear lobules, high arched 
palate, and clinodactyly. Neurologic examination was unremarkable. Magnetic resonance imaging confirmed Mega 
Cisterna Magna and was deemed non-surgical. She remained seizure-free during admission as well as on follow-
up, maintained on Phenytoin. The existence of a Dandy-Walker continuum is still debated, as the link among the 
disease entities are yet to be established using developmental or genetic studies. This case, however, supports the 
Dandy-Walker Complex classification by demonstrating a rare combination of Mega Cisterna Magna with features of 
Dandy-Walker Malformation in an adult. This can contribute to disease definition and eventually to the discovery of 
the pathobiological mechanisms of posterior fossa cysts, and to appropriate diagnosis and management.
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INTRODUCTION

Posterior fossa malformations are rare cyst-like intra-
cranial pathologies which are believed to arise from the 
maldevelopment of the hindbrain.1 The variety includes 
Dandy-Walker Malformation (DWM), Dandy-Walker 
Variant (DWV), and Mega Cisterna Magna (MCM); the 
respective prevalence of each is 6.70 per 100,000, 2.08 per 
100,000, 54% of all cystic posterior fossa malformations, and 
with overall prevalence of 1 per 35,000.2-5 These conditions 
presenting in the adult years are extremely rare.6

DWM is a complex malformation that is usually 
diagnosed on second-trimester ultrasound examination and 
is defined by (1) partial or complete agenesis of cerebellar 
vermis, (2) enlargement of the posterior fossa with the 
upward displacement of the tentorium, transverse sinus and 
torcular, and (3) cystic dilation of the fourth ventricle.7 MCM, 
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meanwhile, has been considered a normal variant and is 
defined as an enlargement of the cisterna magna greater than 
10 mm on imaging without vermian hypoplasia and fourth 
ventricle anomaly. Whereas DWM presents with extra-
cranial syndromic features of the face, extremities, heart, and 
urinary system, most children with isolated MCM develop 
normally.8-10 Few studies, however, have documented non-
isolated MCM with associated extra-cranial manifestations 
(i.e., talipes, renal agenesis, pectus excavatum, heart defect, 
etc.). Follow-up of these patients revealed poor prognosis, 
with outcomes including fetal demise and termination of the 
pregnancy.11-13 Moreover, developmental studies on patients 
with MCM share a consensus of developmental delay 
occurring in non-isolated MCM cases.14,15

Over the years, a number of perspectives on the 
differentiation of posterior fossa anomalies have emerged. 
Barkovich et al. described a classification based on multi-
planar magnetic resonance imaging and suggested that the 
abnormalities represent a continuum called the Dandy-
Walker Complex (DWC).16 However, differences in the 
cerebellar vermis and fourth ventricle anatomy of the entities 
led some to believe that they cannot be grouped together 
under a continuum. A link among the members has not 
been demonstrated.

In this case report, we demonstrate a rare occurrence of 
a patient with non-isolated MCM having multiple extra-
cranial features of DWM reaching her adult years. The 
importance of studying the genetics of syndromic cases and 
benign cases for diseases in a continuum is likewise presented.

Case Presentation

Patient History
This is a case of a 26-year-old female, married, Filipino, 

who consulted due to visions of flickering lights.
The patient was apparently well, until approximately two 

years prior to consult (PTC), patient had her first episode 
of headache, described as throbbing, occurring without a 
trigger, persistent, occipital in location, non-radiating, with 
a pain scale of 5/10, lasting for a few minutes, aggravated 
with exertion, and relieved spontaneously. This was associated 
with nausea and vision of flickering lights. There was no 
associated head or neck trauma, substance use, fever, vomiting, 
blurring or loss of vision, photo or phonophobia, extremity 
numbness or weakness, loss of balance, and altered mental 
state. In the interim, the headache persisted with the same 
quality and quantity, occurring once every two months. No 
medications were taken; no consultation was done.

Approximately one year PTC, the patient, while at work, 
had a witnessed episode of loss of consciousness. She shouted 
loudly, fell down, and began to have stiffening extremities 
followed by jerking movements, with upward rolling of 
eyeballs. This episode lasted for a few seconds. The patient 
urinated and was confused after the event. Patient still had 
no consultation at this time. The episodes then occurred once 

every two months with the same character and duration, and 
without particular triggers. Later on, the episodes took place 
four times in the past month, with the last occurring five 
days PTC.

Waxing and waning of the headache with photopsia for 
the past two years and more frequent episodes of tonic-clonic 
movements for the past month urged consultation at our 
hospital for evaluation.

Obstetric history revealed that the patient is a G1P1 
(1000). She gave birth in 2016 to a term male infant via 
normal spontaneous delivery, but the child died on the third 
day of life. The child had findings of underweight, cleft palate, 
rocker-bottom feet, and polydactyly, and was diagnosed 
with Potter’s Syndrome. Family history revealed that the 
patient had a maternal uncle with the same physical features 
as hers and with intellectual disability.

Patient Physical Examination 
At the time of consult, physical examination revealed 

the patient having stable vital signs, with physical findings 
of a bulging occiput, hypertelorism, down-slanting palpebral 
fissures, large globular nose, large ear lobules, high arched 
palate, and clinodactyly (Figure 1). Neurologic examination 
was unremarkable, apart from the patient having child-like 
facial features.

Investigations and Diagnosis
The working diagnoses at the initial consult were: 

to consider a Neurogenetic Syndrome comprising of (a) 
Seizure Disorder probably secondary to a brain malformation 
and (b) Neurodevelopmental Delay, probably Intellectual 
Disability; to rule out electrolyte imbalance, hypoglycemia, 
and uremia. The physician-in-charge then facilitated a non-
urgent evaluation of the seizure episode: cranial computed 
tomography (CT) scan, electroencephalography (EEG), 
capillary blood glucose, blood urea nitrogen, creatinine, 
sodium, and potassium were requested. A determination of 
mental age was also requested.

Chemistry panel results were within normal range, 
aside from a finding of mild anemia (Hgb = 110 g/L). CT 
scan revealed a moderate sized CSF fluid structure in the 
left retrocerebellar region with associated mild compression 
of the adjacent bilateral cerebellum, with an impression of 
retrocerebellar arachnoid cyst versus mega cisterna magna 
(Figure 2A). EEG revealed no focal epileptiform discharge. 
Mental age determination revealed an age of 21 years old, 
as opposed to the chronological age of the patient at 26 years.

Since the CT scan revealed a new brain mass with 
findings of mild compression, the patient was referred by 
the physician-in-charge to Neurology service, who then 
advised hospital admission; Neurosurgery service meanwhile 
noted no surgical intervention indicated at the time of 
examination. Discussions regarding the impression and 
management were facilitated by the physician-in-charge 
during the time that the patient was in the emergency room. 
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Further tests were done while admitted. This included a 
cranial magnetic resonance imaging (MRI) which ruled out 
retrocerebellar arachnoid cyst and confirmed Mega Cisterna 
Magna (Figures 2B and C).

Treatment
The physician-in-charge started the patient on 

Clonazepam 2 mg one tab at bedtime for the seizure. For 
the headache, Paracetamol 500 mg, 1 tab every 6 hours, was 
given. While on admission, coordination with appropriate 
clinical services was carried out by the physician-in-charge. 

Clonazepam was discontinued by Neurology service, and 
the patient was started on Phenytoin 100 mg IV q12, along 
with Tramadol 500 mg IV q8 as needed for severe headache 
and ferrous sulfate 1 tablet TID. Phenytoin was eventually 
tapered to 100 mg BID on the fifth hospital day, and then 
shifted to Levetiracetam 500 mg BID on the seventh hospital 
day. Nonpharmacologic intervention by the physician-in-
charge included educating the patient and family about the 
illness through the CEA technique. Patient was discharged 
on the ninth hospital day.

Figure 1.	 Extra-cranial features of a patient with Mega Cisterna Megna. (A) hypertelorism, (B) large ear lobules, (C) high-arched 
palate, (D) clinodactyly, (E) large globular nose, (F) bulging occiput.

A
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Figure 2.	 Cranial CT scan, plain, axial (A), and MRI, post-contrast, T1 weighted, sagittal and axial (B and C) showing enlarged 
cisterna magna without associated cerebellar and vermian hypoplasia, and fourth ventricle enlargement (yellow arrows).

A B C
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Outcome and Follow-up
The patient continued to follow-up with the physician-

in-charge every month (Figure 3). Patient still had remission 
of headache and seizure episodes. Levetiracetam was again 
shifted to Phenytoin 100 mg TID by the physician-in-charge. 
Phenytoin continued to be tolerated by the patient and at 
the same time control the seizures. Side-effects of Phenytoin 
were explained to the patient. Also, referral to Department 
of Social Welfare and Development (DSWD) and hospital’s 
social service for financial assistance was done. Family 
meetings were likewise facilitated.

Discussion

The case demonstrates that posterior fossa malforma-
tions, which includes MCM and DWM, exhibit diverse 
clinical presentations, hence patient care should be persona-
lized. Standard seizure evaluation was the approach in the 
diagnosis of the case as outlined by Gavvala et al. in 2016, 
which highlights the importance of neuroimaging (i.e., CT 
scan) and metabolic screening (i.e., hypoglycemia, uremia, 
and hyponatremia) with adults of new-onset seizures.17 
While the EEG did not reveal epileptiform discharges, 
MRI confirmed the structural brain anomaly that could 
explain the recurrent episodes. Treatment, meanwhile, was 
initially guided by Faulkner et al. in 2016, who recommended 
Clonazepam for seizure control in neurogenetic syndromes.18 
However, with the evolving clinical picture of a generalized 
tonic clonic seizure, the standard approach of the use of 
Phenytoin and Levetiracetam was adopted.17 The change of 
medications from Levetiracetam back to Phenytoin under-
scores the real-world challenges like financial constraints 
in managing chronic neurological illnesses. 

The clinical presentation prompts a deeper consideration 
of the developmental pathology underlying posterior fossa 
malformations. Some demonstrated the effects of the rotation 
of the vermis on the appearance of the fourth ventricle on 
axial plane images.16 Without the rotation of the vermis 
cerebellum (Figure 4A), axial image shows vermian tissue 
between the fourth ventricle and the cisterna magna. With a 
small amount of rotation (Figure 4B), axial cuts show some 

Figure 4.	 Effect of cerebellar vermis rotation on the develop-
ment of the fourth ventricle and cisterna magna.16

Figure 3.	 Timeline of patient care.

enlargement of the fourth ventricle, but there is still vermian 
tissue interposed between the fourth ventricle and the cisterna 
magna. With a large degree of rotation (Figure 4C), there 
is vermian hypoplasia or aplasia with full communication of 
the fourth ventricle with the pericerebellar fluid.

Building upon these anatomical observations, researchers 
proposed that the posterior fossa malformations represent a 
continuum called the Dandy-Walker Complex: wherein 
MCM is the most benign to DWM as the most severe form 
(Figure 5).16,19,20 However, many still believe that the DWM 
and MCM cannot be grouped together under DWC based 
on anatomic features. MCM is characterized by enlarged 
retrocerebellar space, involuted cyst wall, and without 
cerebellar hypoplasia; DWM meanwhile is characterized by 
enlarged retrocerebellar space and with presence of cyst wall 
and cerebellar hypoplasia. Also in DWM, there is apparently 
absent vermis with apparent communication of fourth 
ventricle with very large posterior fossa pericerebellar fluid 
collection; in MCM, meanwhile, only the cisterna magna 
is abnormal with >10 mm size on imaging. The controversy 
of DWC is still found in more recent classifications, 
wherein DWM was placed under malformations affecting 
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predominantly the cerebellum and derivatives while MCM 
was placed in another group of posterior fossa abnormalities 
with abnormal fluid collections.21 Other authors, based on 
imaging, did not include MCM altogether in anomalies 
with cerebellar hypoplastic or dysplastic changes.22 Apart 
from their difference in the anatomy, DWM also presents 
with extracranial syndromic features, meaning outside the 
brain abnormalities, such as in the face, extremities, heart, 
and urinary system. MCM, on the other hand, has been 
considered just a normal variant of the posterior fossa, as most 
children with isolated mega cisterna magna develop normally. 

The patient reached her adult years having MCM 
with extra-cranial features of DWM (Table 1). This makes 
the case a rare one. While present classifications suggest 
that the Dandy-Walker continuum is unlikely, the mixed 
presentation could link MCM and DWM together, thereby 
supporting the notion that DWM and MCM are not 
separate entities but may share developmental origins.

Like the anatomic classification, the genetic basis for 
posterior fossa malformations is largely underexplored and 
complex, especially for the case of this 26-year-old woman 
with Mega Cisterna Magna and extracranial features 
suggestive of Dandy-Walker Malformation. There is a high 

genetic variability among posterior fossa malformations 
which makes it hard to identify which specific gene is 
responsible for this case.1 However, it may be clear that the 
case is syndromic, based on the case’s presentation and the 
patient’s family and obstetric histories. This aligns to the 
developmental processes associated with posterior fossa 
malformations.4 Research on DWM patients elucidated the 
critical regions for DWM to encompass two adjacent Zinc 
finger in cerebellum genes, ZIC1 and ZIC4 of chromosome 
3.23 Also, case studies on non-isolated MCM have reported 
MCM in conditions like bilateral coronal synostosis, 
aplasia cutis congenita, Kleine-Levin syndrome, renal and 
ear anomalies, and spondylocarpotarsal synostosis, often 
linked to genetic or chromosomal abnormalities.24-28 While 
this is the first recorded case of MCM-DWM phenotype, 
we can only speculate as to the exact genetic factors at 
work. A possible genetic link is the FOXC1 gene, a locus 
found in animal studies to be associated with cerebellar and 
posterior fossa malformations including MCM and DWM.29 
Whole-exome sequencing and other advanced genetic 
technology testing on this locus would be crucial as they can 
shed light on the pathophysiologic mechanisms underlying 
the patient’s condition. Furthermore, it could demonstrate 

Figure 5.	 The Dandy-Walker Continuum Classification showing the differences of each entity based on retrocerebellar space, cyst 
wall and cerebellar hypoplasia. Diagrams represent sagittal magnetic resonance images with anterior left and superior up.20

Brainstem – gray, vermis – medium blue, hemisphere – lavender, tela choroidea or cyst membrane – light green, ependyma – dark green, choroid plexus 
– red, torcula – dark blue, pia – yellow, arachnoid – light blue, dura – orange, bone – brown.

Table 1.	Comparison of Features Found in MCM, DWM and Present Case
Mega Cisterna Magna Dandy-Walker Malformation Present case

Cisterna Magna Size Enlarged, >10 mm Enlarged, with cystic expansion Enlarged

Cerebellar Vermis Intact Hypoplastic or absent Intact

Fourth Ventricle Normal Enlarged, communicates with cyst Normal

Extracranial Features Absent (in isolated cases) Present (facial and skeletal anomalies) Present (facie and clinodactyly)

Neurological Symptoms Often asymptomatic Hydrocephalus, developmental delay Seizures, mild cognitive impairment

Prognosis Good (in isolated cases) Poor (fetal and early childhood demise) Guarded (seizure controlled at adulthood)
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the genetic relationship between MCM and DWM, which 
could bolster the notion that the Dandy-Walker Complex is 
a genuine continuum. Genetic testing and counseling would 
also be necessary for the patient and her family due to the 
potential impact on future pregnancies. 

As a number of diseases are now proven to be made up 
of pathological processes on a continuum and are not just 
discrete entities (i.e., asthma, Alzheimer’s Disease, and micro-
macrovascular complications of Diabetes), the existence of 
this case has potential in directing research on pathogenesis, 
diagnosis and management of posterior fossa malformations.30 
As seen in genetic studies in diabetic microangiopathy, 
genetic analysis of this proband is essential.31 Despite this, 
clinicians can still cite this case to advise prognosis on patients 
with more benign conditions in the continuum.

Conclusion

 This rare case of non-isolated MCM in an adult 
demonstrated that the Dandy-Walker Complex may have 
overlapping features and suggests that Mega Cisterna Magna 
and Dandy-Walker Malformation may be on the same 
continuum. Despite the presence of clinical signs that point 
to a more widespread syndrome, thorough genetic testing, 
including whole-exome sequencing, chromosomal microarray 
analysis, and karyotyping, was not carried out because of 
budgetary limitations. This makes it more difficult to pinpoint 
particular genetic elements that might have influenced the 
patient’s illness. Nevertheless, the concept of the Dandy-
Walker Complex as a true continuum needs to be validated 
and the genetic and clinical spectrum of posterior fossa 
malformations needs to be further clarified through future 
prospective studies with larger cohorts and comprehensive 
genetic analyses.
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