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ABSTRACT

Arachnoid cysts of the fourth ventricle are exceedingly rare, benign, cerebrospinal fluid—
filled developmental lesions accounting for only a small fraction of intracranial arachnoid
cysts, with occurrence in early infancy being particularly uncommon. We report the case of a
5-month-old infant with hydrocephalus present since birth, who presented with hypotonia and
feeding refusal. Standard brain MRI identified a large, well-defined, thin-walled cystic
formation of the fourth ventricle with regular margins, measuring approximately 67 x 64 x 77
mm (AP x H x T), hypointense on T1-weighted images, hyperintense on T2-weighted images,
and suppressed on FLAIR sequences, without diffusion restriction or enhancement following
contrast administration, responsible for upstream triventricular dilatation and mass effect on
the adjacent cerebellum, pontocerebellar space, and brainstem. This case illustrates an
unusual presentation and age of onset for this rare entity and discusses the differential
diagnosis of posterior fossa cystic malformations in infancy, as well as the diagnostic and
management considerations specific to this age group.
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INTRODUCTION

Arachnoid cysts are benign, congenital, cerebrospinal fluid—filled lesions arising from
splitting or duplication of the arachnoid membrane, accounting for approximately 1% of
intracranial space-occupying lesions [1,2]. They most commonly occur in the sylvian fissure,
the suprasellar and quadrigeminal cisterns, and the cerebellopontine angle [2]. An
intraventricular location is rare, and involvement of the fourth ventricle is particularly
uncommon, with the first paediatric case reported only in 1979 [1]. Since then, only a limited
number of cases have been described in the literature, the large majority in older children and
adults [1]. When they occur in the fourth ventricle, arachnoid cysts typically present with
signs of obstructive hydrocephalus and cerebellar or brainstem compression, most often

described in older children and adults [1].

Presentation in early infancy is distinctly unusual, and clinical signs at this age are often
nonspecific, including hypotonia, poor feeding, and delayed motor milestones, which can
make the diagnosis challenging without dedicated neuroimaging. We report a case of fourth
ventricular arachnoid cyst diagnosed in a 5-month-old infant with hydrocephalus present
since birth, presenting with hypotonia and feeding refusal, and discuss its imaging features

and differential diagnosis.

CASE REPORT

A 5-month-old infant, known to have hydrocephalus since birth, presented with hypotonia

and refusal to feed, prompting neurological evaluation and brain MRI.

Standard brain MRI was performed, which identified a large, well-defined, thin-walled cystic
formation of the fourth ventricle with regular margins, measuring approximately 67 x 64 x 77
mm (AP x H x T) (Figure 1). The lesion was hypointense on T1-weighted images,
hyperintense on T2-weighted images, and showed signal suppression on FLAIR sequences,
consistent with a cerebrospinal fluid—like content. There was no diffusion restriction and no

enhancement following contrast administration (Figure 2).

This cystic formation was responsible for upstream triventricular dilatation (lateral and third
ventricles), consistent with obstructive hydrocephalus secondary to fourth ventricular outlet
obstruction. A mass effect was noted on the adjacent structures, namely the cerebellum, the

pontocerebellar space, and the entire brainstem.
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On examination, the infant displayed hypotonia, hyporeflexia, macrocephaly, and a “setting
sun” sign (downward deviation of the eyes with visible sclera above the iris), findings

consistent with raised intracranial pressure in the context of the underlying hydrocephalus.

Given the size of the lesion, the degree of upstream ventricular dilatation, and the associated
mass effect on the brainstem and cerebellum, the infant was referred to a specialised

paediatric neurosurgical centre for further evaluation and management.

DISCUSSION

The pathophysiology of fourth ventricular arachnoid cysts remains incompletely understood.
The most widely accepted hypothesis proposes entrapment of arachnoid membrane within the
choroid plexus mesenchyme during embryonic development [2], while an alternative theory
suggests extension of a cyst from the supracerebellar or cisternal subarachnoid space into the
ventricle through the choroidal fissure [3]. Regardless of the precise mechanism, arachnoid
cysts are lined by a thin membrane of arachnoid cells and contain fluid essentially identical to

cerebrospinal fluid, without free communication with the surrounding subarachnoid space

[1].

Clinically, the presence of a fourth ventricular arachnoid cyst can obstruct cerebrospinal fluid
outflow through the foramina of Luschka and Magendie, producing obstructive
hydrocephalus, and can exert direct mass effect on the cerebellum and brainstem [1]. Most
reported cases present with signs of raised intracranial pressure, truncal ataxia, or cerebellar
dysfunction, typically in older children or adults [1]; presentation in early infancy, as in the
present case, is distinctly rare. A comparable case was reported by Takeshige et al., describing
a rapidly enlarging posterior fossa arachnoid cyst in an infant who developed progressive
macrocrania and obstructive hydrocephalus by four months of age, ultimately requiring
surgical fenestration [4]. With a largest diameter of 77 mm, the cyst in our patient was
considerably larger than the 40 x 35 mm lesion reported in that case, suggesting that the
volume attained by symptomatic fourth ventricular arachnoid cysts in infancy may be more
variable than previously described. In infants, clinical signs of a posterior fossa cystic lesion
are often nonspecific — hypotonia, poor feeding, irritability, or delayed motor development
— and may precede more overt signs such as macrocephaly or a bulging fontanelle,
underscoring the value of early neuroimaging in infants presenting with unexplained

hypotonia or neurological signs.
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Differentiating a fourth ventricular arachnoid cyst from its principal mimics is critical, as
management and prognosis differ substantially between entities; phase-contrast cine MRI for
cerebrospinal fluid flow evaluation has been shown to improve diagnostic specificity in this
setting, as each posterior fossa cystic malformation displays a distinct flow pattern [5]. Mega
cisterna magna, the most common differential diagnosis, is defined by an enlarged cisterna
magna (>10 mm on midsagittal imaging) with an intact cerebellar vermis, a normal fourth
ventricle, and free communication with the surrounding subarachnoid space, without mass
effect [6]; the presence of a visible falx cerebelli and normal posterior dural folds favours this
diagnosis over an arachnoid cyst [7]. A persistent Blake's pouch cyst presents as an
infravermian cyst communicating with the fourth ventricle, typically associated with
hydrocephalus but without cerebellar hypoplasia [6]. Dandy-Walker malformation, by
contrast, is characterised by vermian hypoplasia or agenesis, torcular-lambdoid inversion, and
a posterior fossa cyst in direct continuity with a dilated fourth ventricle [8]. While arachnoid
cysts, mega cisterna magna, and Blake's pouch cysts share an identical cerebrospinal fluid
signal on conventional sequences, arachnoid cysts are distinguished by their mass effect —
including scalloping of the adjacent calvarium — and by restricted, often absent, internal

fluid motion [6,7].

Management options for symptomatic fourth ventricular arachnoid cysts include
cerebrospinal fluid diversion, endoscopic or open cyst fenestration, and, in select cases, third
ventriculostomy. Shunting procedures alone have been reported to provide inadequate long-
term symptom control in several series [1], with definitive treatment more often achieved
through direct fenestration or resection of the cyst wall to restore physiological cerebrospinal

fluid pathways [1].

The prognosis of surgically managed fourth ventricular arachnoid cysts is generally
favourable when treatment is undertaken promptly. In the case reported by Takeshige et al.,
surgical fenestration of an enlarging posterior fossa arachnoid cyst in an infant resulted in
resolution of hydrocephalus and a decompressed fourth ventricle at follow-up [4]. Similarly,
direct surgical resection has been associated with uneventful recovery and sustained symptom
resolution at one-year follow-up in a paediatric case [2]. Given the referral of the present
infant to a specialised neurosurgical centre in view of the significant ventricular dilatation and
brainstem compression identified on imaging, a comparable favourable outcome may be
anticipated with timely surgical management, underscoring the importance of prompt

recognition and referral once the diagnosis is suspected on imaging.
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CONCLUSION

This case illustrates a rare presentation of a fourth ventricular arachnoid cyst manifesting

with congenital hydrocephalus, hypotonia, and feeding refusal in early infancy, a presentation
and age group only exceptionally described in the literature. It underscores the importance of
considering posterior fossa cystic lesions in infants presenting with unexplained hypotonia
and highlights MRI as the key diagnostic tool for their characterisation and differentiation

from other posterior fossa malformations.

FIGURES :

Figure 1. Brain MRI (T1-weighted sequences) of the 5-month-old infant showing a large, well-defined, thin-
walled cystic formation of the fourth ventricle. (1) Midsagittal T1-weighted image demonstrating the
hypointense cystic lesion occupying the posterior fossa, with mass effect on the cerebellum and brainstem and
upstream dilatation of the third ventricle. (B) Axial T1-weighted image at the level of the posterior fossa
showing the cystic formation with regular margins, exerting mass effect on the adjacent cerebellar and
pontocerebellar structures. (C) Axial T1-weighted image at the level of the lateral ventricles showing
triventricular dilatation, consistent with obstructive hydrocephalus secondary to fourth ventricular outlet
obstruction.

Figure 2. Additional MRI sequences of the same infant. (4) Midsagittal T1-weighted image following
gadolinium administration, showing no abnormal enhancement of the cyst wall or content, in keeping with the
benign nature of the lesion. (B) Axial diffusion-weighted image (DWI) at the level of the posterior fossa showing
no diffusion restriction within the cystic lesion, consistent with cerebrospinal fluid content and helping exclude
an epidermoid cyst.
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