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Intracranial arachnoid cyst is the most common cystic congenital anomaly in the brain.

In this study, we discuss a pregnancy that had serial fetal ultrasound scans throughout

Keywords

= posterior fossa
arachnoid cyst

= fetal ultrasound

= arachnoid cyst

= pathogenesis

= acquired

= congenital

Introduction

Intracranial arachnoid cyst is the most common cystic
congenital anomaly in the brain."”” The prevalence and
natural history of arachnoid cyst in children are ambigu-
ous."3™ With the increased use of magnetic resonance
imaging (MRI) and computed tomography (CT) imaging,
there has been a corresponding rise in the number of
incidental discoveries of arachnoid cysts.® Studies have
proposed that the pediatrics population has a prevalence
rate of 2.6%.° In addition, a male predominance with a male
to female ratio: 2:1 is noted in the pediatrics community.>®’
We describe a case of a large symptomatic posterior fossa
arachnoid cyst with hydrocephalus manifesting at the age of
18 months. Incidentally, the series of antenatal ultrasound
scans were normal. We intend to discuss the pathogenesis of
arachnoid cyst.
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the pregnancy and a fetal anomaly scan at 24 weeks of gestation that was normal. The
child was born healthy with normal development, but 12 months onward the head
began to enlarge. The magnetic resonance imaging of the brain showed a large
posterior fossa arachnoid cyst with hydrocephalus. We discuss the postulation to
explain this pathogenesis of the cyst. This case highlights that not all symptomatic
arachnoid cysts are congenital despite the manifestation being as early as infancy.

Case Report

A healthy 33-year-old woman was into her first pregnancy.
She was diagnosed with gestational diabetes in the third
trimester managed throughout with dietary and lifestyle
adjustments. Antenatally, the fetus was monitored with
serial ultrasound scans that showed normal growth veloci-
ty. The serial ultrasound scans between 10 and 38 weeks of
gestation demonstrated biparietal diameter corresponding
to gestational age (~Table 1). She had a fetal anomaly scan
at 24 weeks, 5 days that was reported normal. The central
nervous system structures were visualized noted to be
normal (=Fig. 1). The other systemic organs and the
cerebellum and ventricles were reported to be normal
(~Fig. 2).

A healthy baby boy was born via spontaneous vaginal
delivery at 38 weeks of gestation with an APGAR
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Table 1 A normal fetal growth assessed under ultrasound imaging antenatally

Date of Gestational Arm Corresponding | Biparietal | Corresponding | Femur | Corresponding
scan age circumference | value diameter, | value length | value
cm
23/05/2019 | 10W 5D Crown-rump length (CRU), cm
3.77
07/06/2019 | 12W 4D +2D | 6.32
05/07/2019 | 16W 5D 11.30 17W 3.57 17W 2.19 16W
1D+12D 0D+9D 4D +10D
02/08/2019 | 21W 0D 15.74 20W 5.06 21W 3.24 20W
6D+ 15D 2D+12D 1D+13D
28/09/2019 | 28W 6D 23.62 28W 7.63 30W 5.26 28W
0D+ 16D 4D +22D 0D+ 15D
12/10/2019 | 32W 3D 28.09 32w 8.20 33w 5.86 30W
1D£21D 0D +22D 4D+21D
26/10/2019 | 34W 2D 28.68 32W 8.54 34W 6.20 32W
5D+21D 3D+22D 1D+21D
09/11/2019 | 36W 1D 32.25 36W 8.74 35W 6.97 35W
1D+21D 2D +22D 5D+21D

Abbreviations: D, days, W, weeks.

(appearance, pulse, grimace, activity, and respiration) score
of 10 at 1 and 5 minutes. The delivery was uneventful. The
birth weight was 3.15 kg. The head circumference was 33 cm
that was within the normal range (~Supplementary Fig. S1;
available in the online version only). He was a healthy child
and developing as per the chronological milestones. From the
age of 12 months onward, he was detected to have a rapid
rise in head circumference over the subsequent 6 months
(=Supplementary Fig. S1). He had some delay in the gross
motor milestone; at the age of 18 months, he could not walk
independently. The eye movements were normal. There was
some speech delay as at the age of 18 months, he could only
manage to say some monosyllabic words example “mama”
and “bye” and still uses nonverbal gestures. The hearing
assessment was normal. There is no history of meningitis
or any form of head injury.

An MRI brain was performed at 18 months of age. It
showed a large retrocerebellar cyst with the dimension of
7.6 x7.3 x10.5cm which was causing significant hydro-
cephalus. The vermis of the cerebellum was present
(=Fig. 3). The radiological diagnosis was befitting a large
retrocerebellar arachnoid cyst. The possible differential di-
agnosis to be considered includes Blake’s pouch cyst, Dandy-
Walker variant, and epidermoid cyst. Mega cisterna magna
typically does not cause hydrocephalus.

Given the symptomatic nature of the arachnoid cyst, the
child had stereotactic endoscopic fenestration of the cyst into
the right lateral ventricle via a frontal burr hole and a third
ventriculostomy. The content of the cyst at fenestration was
the cerebrospinal fluid. The surgery was uneventful. Three
months after the surgery, the child had started to walk
independently, and his speech improved with the utilization

Fig. 1 The fetal anomaly ultrasound scans performed at 24 weeks of gestation showed a normally developing brain (A and B—axial view,

C—coronal view, and D—sagittal view).
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Fig. 2 The detailed ultrasound report at 24 weeks of gestation.

Fig. 3 Sagittal and axial magnetic resonance imaging (T2 weighted)
showing the retrocerebellar arachnoid cyst (7.6 x 7.3 x 10.5 cm) with
hydrocephalus.

of at least 10 words in the vocabulary. The MRI brain 3 months
later showed a smaller arachnoid cyst and ventricles (~Fig. 4).

Discussion

Arachnoid cysts are mostly described as congenital lesions.
Most cases are asymptomatic and are detected while perform-
ing a workup for other cranial indications, for example, head-
aches, developmental delay, or raised head circumference.’-3
There are cases detected incidentally during workup for seizure
or trauma. Arachnoid cyst can be acquired secondary to head
trauma, brain infection, or postcranial surgery. Retrospective
studies of arachnoid cyst prevalence do not differentiate be-
tween congenital and acquired arachnoid cysts, but acquired
cysts are believed to be a minority of cases."® In a few studies
in English literature, there were reported subjects with prior
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Fig. 4 The magnetic resonance imaging T2-weighted images (axial
above and mid-sagittal below) showing the preoperative images on
the left and the postoperative images performed 3 months after
surgery on the right side for comparison. The ventricles are smaller
with more prominent sulci. The floor of the third ventricle has more
definition, and the aqueduct of Sylvius is open. The retrocerebellar
cyst is also smaller.

normal CT brain imaging presenting later with a de novo
suprasellar arachnoid cyst.”-'0

The long-term behavior of the cyst is variable as there are
reported cases of arachnoid cysts that become larger or
smaller, and, in some cases, it resolves spontaneously.’ "2
Symptomatic arachnoid cysts can be surgically treated with
endoscopic fenestration, craniotomy for fenestration, or
shunt placement, but these surgeries are associated with
potential morbidities.’>'® In a study on 111 patients with
asymptomatic intracranial arachnoid cyst who had under-
gone MRI follow-up for more than 5 months without treat-
ment, approximately 10% (11 cases) increased in size, 12%
(13 cases) decreased in size, and 78% (87 cases) remained
stable after 3.5 years.! The mean age group of the cohort is
6.4 years.! Symptom attributed to the enlargement of cyst
only developed in three patients, and they opted for surgical
treatment.' In another retrospective study, out of 309
patients with asymptomatic intracranial arachnoid cyst
who underwent follow-up, only 6.8% (21 cases) patients
developed symptoms and underwent surgical treatment.'
The natural history of the arachnoid cyst is mostly quiescent
and asymptomatic.

This case adds to the body of literature that not all
arachnoid cysts detected at infancy should be categorized
as congenital lesions. The series of ultrasounds from 10 to
38 weeks of gestation did not detect an abnormal change in
the cranial biometric measurements. The fetal anomaly
ultrasound scan at 24 weeks of gestation did not detect
any hydrocephalus or cerebellar cyst. The child began to
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manifest symptoms at 12 months of age, and this was
monitored. However, the diagnosis of the arachnoid cyst
was clinched at the age of 18 months. Therefore, this case
highlights that detection of an arachnoid cyst at infancy is not
synonyms with a congenital lesion. The case illustrates that
the arachnoid cyst or the secondary effects of the arachnoid
cyst, e.g., hydrocephalus, were not present antenatally.
Therefore, two postulations can be entertained. The first
postulation is a de novo formation of the arachnoid cyst after
birth indicating an acquired phenomenon. The second pos-
tulation would be there could have been a small cyst that was
present antenatally, but it was not visible as an anomaly
during the fetal anomaly scan. This could mean the progres-
sion of the cyst to become symptomatic is a developmental
process rather than a congenital manifestation. This case
highlights that not all symptomatic arachnoid cyst is con-
genital despite the manifestation being as early as infancy.

In the context of many Asian countries, the insurance
policies would not cover diseases and malformation that are
deemed to have occurred during gestation (congenital). As a
result, it is important to make the distinction if a cystic brain
lesion is acquired or a congenital lesion. This case report
shows a large cyst with secondary changes during childhood
is not synonyms with a congenital lesion. A de novo forma-
tion of the cyst or developmental progression of the cyst is a
possibility. By virtue of that, some of these patients should be
able to make an insurance claim for surgical treatment.
Therefore, the fetal anomaly scan detailing the central ner-
vous system would potentially be an important investigation
to prove whether a postnatal lesion is a congenital or
acquired lesion.

Conclusion

This case report adds to the body of evidence on the patho-
genesis of arachnoid cyst. It highlights that not all arachnoid
cysts detected in childhood are congenital. The cyst could be
a de novo formation after birth or a developmental process
with the progression of a small arachnoid cyst to become
symptomatic.
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