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Abstract

Background: Arachnoid cysts are intra-arachnoid fluid collections covered by a thin membrane that may develop
throughout the cerebrospinal axis. Although the precise causative mechanism is unknown, arachnoid cyst (AC) are
now generally accepted to be developmental anomalies of arachnoid. These lesions have commonly been described
in the literature; however the presence of familial arachnoid cysts is quite rare. Most genetically related AC have been
documented in patients with a known genetic syndrome. The current case report describes a family with four members
affected by an arachnoid cyst in the same region.

Methods: In addition to reviewing the current case, a literature search was conducted using National Library of
Medicine and National Institutes of Health databases to identify articles pertaining to familial Arachnoid cysts. Overall,
32 published articles fit the established review criteria

Results: We describe a family whose members (father and three siblings) present an arachnoid cyst in the same
region (the left middle cranial fossa). The general physical findings in the four members were normal and no clinical
suggestion of a genetic syndrome. None of the members had an increased head size or abnormal cutaneous findings.
Histories of prenatal and perinatal periods were unremarkable. All were born normally at term and none had any history
of intrauterine exposure to infection, drugs, teratogens or trauma. Karyotyping failed to reveal abnormalities.

Conclusion: This report extends previous observations that AC can be familial and supports the hypothesis that
some cases have a genetic aetiology. The lack of chromosomal or genetic studies in these patients supports the need

for additional research into the mechanism of AC formation.
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Introduction

Arachnoid cyst (AC) is a relatively rare central nervous system
malformation representing about 1% of all intracranial masses. In a
recent study it was found that the incidence of AC in the population
is 1.4%. Men had a higher prevalence than women. The most common
locations are middle fossa (34%), retro cerebellar (33%), and convexity
(14%). Middle fossa cysts are predominantly left-sided (70%). Only
5% may be symptomatic approximately 70% of these are considered
for surgical treatment. Sellar and suprasellar cysts are more likely
symptomatic while middle fossa cysts are less likely to be considered
symptomatic [1]. Primary arachnoid cysts are commonly considered
to be developmental anomalies of mesodermal origin. These benign
lesions involve a separation within the arachnoid membrane that
becomes filled with cerebrospinal fluid producing an intrameningeal
mass that can compress the surrounding neural tissue. Arachnoid cysts
may occur secondary to hemorrhage, trauma, infection or tumours of
the central nervous system [2,3].

We report an observational study of four members of the same
family who presented AC in the same encephalic region. Few familial
cases of AC have been described in the literature. However, some
prior reports have identified cases of AC in association with a specific
genetic or chromosomal syndromic pattern. The occurrence of familial
arachnoid cyst formation suggests the possibility of a genetic basis for
AC formation in some cases [4-6]. Aim of our study was to study all
four members of the same family and investigate the scientific literature
in order to understand if the presence of replicating of similar AC could
be due by a mendelian inheritance.

Material and Methods
Clinical case

We describe a case of arachnoid cysts in several members of the
same family (father and three siblings) in the same region of the brain
(the left middle cranial fossa). The family was identified in inner region
of Western Sicily after the incidental finding of an arachnoid cyst in two
sisters of the same family. Sister 1 underwent an MR to investigate on
seizure activity. Sister 2 had already received a brain MR for evaluation
of persistent headaches. Both girls revealed a similar arachnoid cyst
in the region of the middle cranial fossa. A head CT scan of the girls’
father was also available within the hospital files. The study had been
performed as part of the work up for minor head trauma; CT scan
revealed a similar arachnoid cyst in the same location of the cranium.
We then studied all other members of the family (the girl's mother and
her son) by MR (Figure 1).

Although the neuroimaging of the mother was unremarkable, MR
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Figure 1: Axial brain CT image of the father (A) and axial brain MR images of
his children; B- daughter 1, C- daughter 2 and D - son.

of girl’s brother brain revealed an arachnoid cyst in the same region.
The general physical findings of the four affected family members were
normal. None had an increased head size or any abnormal cutaneous
manifestations. The prenatal and perinatal histories for the affected
subjects were unremarkable; all were born normally at term and none
had any history of intrauterine exposure to infection, drugs, teratogens
or trauma. Abdominal echography was performed to rule out polycystic
kidney. Clinical picture lacked to reveal glutaric aciduria, nor muscular
weakness make us suspect on the presence of oculopharingeal muscular
dystrophy. Moreover the karyotype of the affected individuals was
studied and found to be normal. Since the AC were consistent with
Galassi Type 1, no surgical options were necessary but observation [7].

Search strategy

We performed a systematic review of the literature by using
Medline and Scopus database. Studies were limited to those published
in the English language. The following keywords were searched for by
combining the term “arachnoid cyst” “familial” “genetic mutations”.
The search yielded a total of 81 articles. Of these, based on the titles
and the abstracts, 32 articles were included after full-text review and
bibliographic search, whose 15 referred to familial cases of arachnoid
cyst.

Discussion

The incidence of arachnoid cysts, in the autopsy series, is 5 per 1000
[8]. In 10% of affected individuals, multiple cysts are found. Most AC
(>75%) are diagnosed in the pediatrics age group, mostly in the first six
months of life. Arachnoid cysts may be asymptomatic throughout life
and have also been shown to spontaneously regress in rare cases [1,9].

Although the precise causative mechanism is unknown, AC are
now generally accepted to be developmental anomalies of arachnoid.
These lesions have commonly been described in the literature, but the
presence of familial arachnoid cysts is quite rare (Table 1).

Bright was the first to describe an intra arachnoidal cyst in 1831
[10]. In 1971 Robinson hypothesized that an AC of the middle cranial
fossa originated from anomaly in mesenchymal differentiation,
responsible of the agenesis of temporal lobe [11]. More recent studies
have shown that compressed brain tissue surrounding the AC has the
same weight as the contralateral “healthy” brain. Re-expansion of brain
tissue following removal of an AC is also well known. These studies
support the hypothesis that a middle cranial fossa AC is a developmental

anomaly, occurring after the formation of the temporal lobe [12,13].

The first case described in literature of familial arachnoid cysts was
of 1979 by Aarabi, et al. who reported a family in which father and the
daughter harboring radicular pain, presented intradural arachnoid
cysts at T8-9 and T5-6 respectively [4].

Other rare cases of spinal arachnoid intradural cysts, sometimes
extradural, have been described, seldom associated with other
conditions as the lymphedema-distichiasis syndrome [14,15]. Handa
first described two brothers with bilateral arachnoid cysts of the middle
cranial fossa. They presented in early childhood with head enlargement
and were treated surgically; unfortunately one of them was mentally
and physically retarded afterwards. Psychomotor delay is not a common
clinical manifestation in cases of arachnoid cysts without a longstanding
hydrocephalus. This symptom has been frequently recognized in cases
of familial AC, suggesting a genetic common factor [16,17]. Bilateral
arachnoid cysts in middle fossa have been often described in siblings
with Glutaric Aciduria type 1 (GA-1), an autosomal recessively inherited
metabolic disorder caused by a deficiency of glutaryl-coenzyme A
dehydrogenase activity [18,19].

Pomeranz, et al. reported a case of familial intracranial arachnoid
cyst located on the convexity in three siblings: two male and one female.
Three additional siblings in the family and other known relatives were
clinically unaffected [20].

Tolmie, et al. in 1997 reported mother and son with mild mental
handicap and arachnoid cyst in middle fossa, suggesting a mendelian
inheritance [21].

Other reports describe familial case of arachnoid cysts in posterior
fossa [22,23].

Special cases lend support to the hypothesis that AC is caused by
a genetic aetiology. For example, there is a strong association of AC
with certain inheritable connective tissue disorders and syndromes
such as Type 1 Neurofibromatosis, Autosomal dominant polycystic
kidney disease, Type 1 Glutaric Aciduria, Occulopharyngeal muscular
dystrophy, Marfan’s syndrome and Autosomal dominant polycystic
kidney disease (ADPKD) as reported in the literature [18,24].

Various chromosomal abnormalities have been found in patients
affected by AC. Masuno, et al. described an association with partial
distal 12q trisomy [25]. Souter et al. found a subtelomeric deletion of
the distal long arm of chromosome 14, in a foetus with tetralogy of
Fallot, intrauterine growth restriction, and a midline intracranial AC
[26]. Hogge et al. reported partial trisomy 9q and partial monosomyn
Xq in a foetus with an infratentorial AC compressing the right
cerebellar hemisphere [16]. Elbers and Furness reported the association
of triploidy with a foetus with an arachnoid cyst [27].

Stein, etal. [25] reported prenatal diagnosis of trisomy 20 mosaicism
associated with an arachnoid cyst of basal cistern [28,29]. Bilguvar, et
al. described a syndrome of pachygyria, mental retardation, AC with a
linkage to a single area at chromosome band 11p15 [30]. Degerliyurt
et al. described a family with two siblings and mother affected by a
mutation of Col4A 1 who exhibited porencephaly, hemiparesis, epilepsy,
atrophic kidney disease and AC [31]. In oculopharyngeal muscular
dystrophy, a condition often associated with AC, a possible linkage to
PAPB2 gene and chromosome 14q11.2-q13 has been implicated [6].

Recently Arriola, et al. described two families with a familial
pattern of AC and a deletion in 16q. One of the families also exhibited
mental impairment. Both families manifested affected individuals in
consecutive generations, suggesting an autosomal dominant pattern
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Associated Genetic . .

3 Chromosomial anomalies
syndrome anomalies
None unknown unknown
None unknown unknown
None unknown unknown
None unknown unknown
GA-I° GA-I° unknown unknown
GA-I° GA-I° unknown unknown
None None unknown None None

OPMD* OPMD*

PAPB2 PAPB2 Chromosome 14 Chromosome 14

Author Year Family Location Mentality
members
AArabi 1979 2 T6-T6 T8-T9 Normal
Normal
Bilat. Middle cranial fossa
Handa 1981 2 Bilat. Middle cranial fossa Normal Delay
Wilson 1988 2 Left cerebral convex, Left Delay Delay
cerebral convex,
Left cerebral convex, Delay. Border
Pomeranz 1991 3 Bilat. Cerebral convex, Y, !
; Normal
ambient cystern
. Bilat. Middle cranial fossa
Martinez-Lage = 1994 2 Bilat. Middle cranial fossa D€'y Delay
. Bilat. Middle cranial fossa
Jamjoom 1995 2 Bilat. Middle cranial fossa Delay Delay
. Middle cranial fossa
Tolmie 1997 2 Middle cranial fossa Delay Delay
Jadeja 2002 2 Left hemlsphenc Left Normal
hemispheric Normal
Alehan 2002 2 Posterior fossa Posterior Delay Delay
fossa
. Retrocerebellar
Suzuki 2002 2 Retrocerebellar Delay Delay
Sinha 2004 2 Quadr!gem!nal c!stern Unknown
Quadrigeminal cistern Unknown
Posterior fossa Middle
A . Delay Delay
i cranial fossa Posterior
Family 13 fossa Delay
Arriola 2005 N |
Family Il 3 | Paramesencephalic orma
. . Normal
Pineal Left parietal
Normal
Yabuki 2007 7 Spinal extradural
Sanchez- 2010 7 Spinal extradural Normal
Carpintero
Bayrakli 2012 6 Different localization Normal

ADPKD* ADPKD* unknown None

None None unknown unknown

None unknown unknown
Long arm chromosome 16 Long arm

None unknown chromosome 16 Long arm chromosome
16

None unknown None None None

LSDA unknown unknown

LSD? FOXC2 unknown

None None Identified strong linkage with locus

chromosome 6q22.31-23.2

°GA-I: Glutaric Aciduria type I; “OPMD: Oculopharyngeal Muscular Dystrophy; *ADPKD: Autosomal Dominant Polycystic Kidney Disease; ALDS: Lymphedema-

Distichiasis Syndrome

Table 1: Series of familial cases of arachnoid cysts in literature.

of inheritance [5]. In contrast, Bayrakli, et al. described a family with
intracranial AC that manifested a pattern consistent with autosomal
recessive inheritance [32]. These data, taken together, suggest that more
than one factor may be implicated in AC formation.

Our report describes a family with four members affected by
arachnoid cysts in the same region and, more surprisingly, at the same
site, up to our knowledge this is a unique description, already not
reported in the literature. In these cases, the general physical findings
including head size and cutaneous examination were normal. There
was no history of intrauterine exposure to infection, drugs, teratogens
or trauma. Genetic karyotyping was also normal.

This report extends previous observations and supports a possible,
although unknown, genetic aetiology for some cases of primary AC
with a possible mendelian inheritance of this kinship. Further studies
are needed to confirm the origin of AC and demonstrate the mechanism
of this important malformation of the nervous system.

Conclusion

Although a candidate gene leading to the formation of familial
AC has not been identified, the current case report, along with the
published literature, seems strongly to support that some cases of AC
could have a genetic basis. Additional genetic studies of familial AC are
mandatory to define the mechanism of AC formation.
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