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Arachnoid cysts are mainly manifested with the consequent neurological 
disorders. Even though these cysts may interfere in many systems due to 
their localizations, there is little information concerning their involvement in 
endocrinological disorders. We emphasize endocrinological functions together 
with cyst localizations and neurological disorders in childhood. A total of 50 
patients diagnosed with arachnoid cysts were screened for cyst localizations, 
neurological symptoms and endocrinological outcomes evaluated by pubertal 
and growth status and hypothalamopituitary insufficiency. We investigated 
the interactions of these parameters. Arachnoid cysts were localized mostly 
in the middle fossa (54%) and posterior fossa (26%). Middle fossa cysts 
had a strong predilection for male gender (66.7% male) and left hemispheric 
dominancy (77%). We detected growth hormone deficiency in six patients, 
obesity in six patients and central precocious puberty in one patient; cysts 
were in the temporal area in three of the obese cases. All patients in our 
study had normal levels of cortisol, thyroid hormones and prolactin. 

In pediatric patients with arachnoid cysts, endocrinological follow-up is 
crucial as neurological outcomes and further evaluations are needed, mainly 
to confirm pubertal and growth status.
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Arachnoid cysts are benign accumulations of 
cerebrospinal fluid between the dura and the 
brain substance throughout the cerebrospinal 
axis in relation to the arachnoid membrane 
covered by arachnoidal cells and collagen1. 
They mostly have a congenital origin and 
typically present in the infancy period2. They 
may remain undiagnosed until adulthood, and 
traumatic brain injuries seem to be responsible 
in the etiology3.

Arachnoid cysts account for about 1% of 
all atraumatic intracranial mass lesions on 
intracranial imaging3. Latest reports declared 
a 2.6% prevalence rate in children and 1.7% 
in adolescent males4,5.

Arachnoid cysts localize intracranially or in the 
spinal cord. Intracranial arachnoid cysts are 
frequently near the arachnoid cisterna. Spinal 
arachnoid cysts may be seen extradurally, 
intradurally or around the dura, and they 

usually produce signs and symptoms of 
radiculopathy6. 

Presentation of these cysts may range in a 
broad spectrum, even as a life-threatening 
disease, or may be asymptomatic for many 
years with suspended diagnosis. Small 
cysts usually have no symptoms and are 
often discovered incidentally3. However, 
the large cysts may produce the following 
symptoms: cranial deformity and macrocephaly, 
hydrocephalus, seizures, increased intracranial 
pressure, hemiparesis and ataxia, and musical 
hallucinosis2,3,7,8. Attention deficits and learning 
disabilities may be associated with temporal 
fossa arachnoid cysts9. Additionally, a report 
including 78 cases with migraine or cluster 
headache stated that headache is not common 
with arachnoid cysts, at a rate of 2.6%10), 
whereas 18% of the patients with arachnoid 
cysts localized particularly in the temporal fossa 
were found to suffer nonspecific headache11.
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On clinical grounds, arachnoid cysts are 
mostly emphasized with neurological diseases. 
There is little information concerning their 
involvement in endocrinological disorders. 
Due to the localization of arachnoid cysts, 
the hypothalamus-hypophysial axis may be 
diminished and result in some endocrinologic 
disturbance. This theory is still a matter 
for debate; some have proposed that this 
is a rare condition, but in contrast, some 
authors observed a rate of endocrinologic 
problems with arachnoid cysts seen before the 
surgery of approximately 60% (12,13). In this 
report, we aimed to identify the localization of 
arachnoid cysts in our patients and highlight 
the neurological symptoms and the spectrum 
of endocrinological disorders in patients with 
arachnoid cysts in childhood. 

Material and Methods

The study population consisted of 50 outpatient 
children (31 male, 19 female) diagnosed with 
arachnoid cyst in the Pediatric Neurology 
Department of the Ministry of Health 
Bakırköy Maternity and Children Research and 
Training Hospital. We identified 10 cases with 
computerized tomography and 40 cases with 
magnetic resonance imaging. We had treated 
8 individuals, and 42 cases were followed up 
as outpatients without treatment.

We categorized the location of arachnoid 
cysts into four groups: suprasellar, middle 
fossa, posterior fossa, and interhemispheric 
localizations. All individuals underwent a 
complete physical examination. Particularly, 
neurological symptoms were evaluated, and 
walking delay, convulsion and speech and 
hearing disturbance were noted. Association 
of neurological disorders with localization and 
etiology of arachnoid cysts was identified.  

We investigated patients endocrinologically 
in consideration of growth, pubertal status 
and hypothalamic and pituitary functions 
as follows: Anthropometric measurements 
(weight, height) were obtained; the patient’s 
height was recorded by a single observer. Target 
height and standard deviation scores (SDS) 
were calculated. Body height was measured in 
the erect position without shoes to the nearest 
0.1 cm using a wall mounted stadiometer. The 
reference definitions used were those given by 
Neyzi et al.14 for Turkish children.

The stage of puberty was defined according 
to Tanner and Whitehouse15. Pubertal signs 
before 8 years of age for females and before 9 
years for males were described as precocious 
puberty. Testicular volume was determined 
using Prader orchidometer.

Blood analysis including whole blood count, 
blood urea nitrogen, creatine, sodium, 
potassium, calcium, phosphate, alkaline 
phosphates, thyroid hormones (TSH, T3, T4), 
luteinizing hormone (LH), follicular stimulating 
hormone (FSH), estrogen (E2), and basal 
cortisol level were obtained. 

Skeletal maturity was assessed using the 
Greulich-Pyle technique. Growth hormone 
(GH) stimulation tests (L-dopa and clonidine) 
were performed in cases with height < -2SD 
of normal mean. Growth hormone response 
of <10 ng/ml in both tests was diagnosed as 
‘GH deficiency’.

The study protocol was approved by the Ethics 
and Research Committee of the Ministry 
of Health Bakırköy Maternity and Children 
Research and Training Hospital. Statistical 
analysis was summarized as number and 
percentage for qualitative variables. Means and 
standard deviations were used to summarize 
quantitative data.

Results 

The study included 31 male (62%) and 19 
female (38%) participants. Mean age was 7.44 
± 4.5 years, mean height was 119.30 ± 22.08 
cm and mean weight was 27.39 ± 16.76 kg. 
Mean age at diagnosis of arachnoid cyst was 39 
months.  In the 31 males, the mean age was 
7.21 ± 4.38 years, mean height was 117.95 ± 
27.55 cm and mean weight was 27.67 ± 15.6 
kg. Mean height and weight SDS were –0.34 
± 2.04 and 0.11 ±1.73, respectively. In the 
19 females, mean age was 7.82 ± 4.89 years, 
mean height was 121.52 ± 29.54 cm and mean 
weight was 28.57 ± 18.88 kg. Mean height 
and weight SDS were –0.06 ±1.30 and –0.04 
±1.89, respectively. 

Localization of arachnoid cysts was classified 
in 50 cases: 54% in middle fossa (n=27), 26% 
in posterior fossa (n=13), 18% in suprasellar 
(n=9) and 2% in interhemispheric (n=1) 
localizations (Table I). Left hemispheric 
localization rate was 77%. Apart from 
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endocrinologic dysfunctions, we observed the 
following symptoms: macrocephaly in 15 cases, 
headache, palsy, seizure disorders, ataxia and 
physicomotor retardation in 25 cases, and 
nystagmus, vision impairment or strabismus in 
15 cases. We summarized clinical presentations 
of cases according to cyst localizations in 
Table II. We noted 35 of the 50 subjects had 
a history of traumatic brain injuries.

Pubertal symptoms were observed in 84.2% of 
females (n=16) and 41.9% of males (n=13).  

We determined that 12% of cases (n=6) had 
height < -2 SDS during their clinical follow-up 
period and all of them were in the prepubertal 
stage. We performed GH stimulation test in 
these cases and found GH deficiency (Table 
III). None of the patients was detected to have 
panhypopituitarism. 

Six patients with GH deficiency were paired 
according to the arachnoid cysts/diagnosis age, 
localization, and accompanying neurological 
disorder. Two cases had traumatic brain injury 
history (Table IV).

One of the female cases was diagnosed as 
central precocious puberty and arachnoid 
cyst at 4 years of age in our department. Her 
thelarche stage was Tanner 2 on admission. We 
determined LH level of 0.2 mIU/mL, FSH of 
3.5 mIU/mL and E2 of 27 pg/ml, and verified 
our diagnosis as central precocious puberty 

with luteinizing hormone-releasing hormone 
test.  Hence, luteinizing hormone-releasing 
hormone analogue medication was initiated. 
She was 9 years old with height SDS = 0.52 
and weight SDS = 0.06, and arachnoid cyst 
was localized in the middle fossa.  

Obesity was evaluated; 12.9% of males (n=4) 
and 11.1% of females (n=2) had weight SDS 
> +2SD (Table V). Moreover, two patients in 
the obesity group had height SDS > + 2SD.

All patients in our study had normal levels of 
cortisol, thyroid hormones and prolactin.

Discussion 

Arachnoid cysts, one of the congenital 
developmental anomalies of the brain, are 
associated with various clinical characteristics 
and long-term outcomes.

In the literature, arachnoid cysts are mostly 
declared to localize in the middle fossa and 
left hemispheric localizations. Moreover, males 
are observed to have middle fossa cysts as 
much as 4-fold more frequently than females16-

18. In 1999, a study composed of 126 cases 
with arachnoid cysts reported the rates of 
localizations as 86 cases (65.2%) in the middle 
fossa, 15 (11.4%) in the frontal area, 13 
(9.8%) in the posterior fossa, and 12 (9.1%) 
in various areas in the neurocranium (19). Our 
results were also consistent with the literature; 

Table II. Localization of Arachnoid Cysts in 50 Cases and Clinical Presentations According to Cyst 
Localizations

Middle fossa cyst, n=27 (54%)
Neurological symptom (n=10)
Visual symptom (n=15)
Craniomegaly (n= 14) 
Short stature (n=2) 
Precocious puberty (n=1) 

Suprasellar cyst, n=9 (18%) 
Neurological symptom (n=5)
Visual symptom (n=5)
Short stature (n=3)

Interhemispheric cyst, n=1 (2%)
Hydrocephalus (n=1)
Craniomegaly (n=1)

Posterior fossa cyst, n=13 (26%) 
Neurological symptom (n=6) 
Hydrocephalus (n=1)
Short stature (n=1)

Posterior fossa
26 % (n=13)

Middle fossa
54% (n=27)

Suprasellar
18% (n=9)

Interhemispheric
2% (n=1)

Male Female Male Female Male Female Male Female
46.2%
(n=6)

53.8%
(n=7)

66.7%
(n=18)

33.3%
(n=3)

66.7%
(n=6)

33.3%
(n=3)

2%
(n=1) _

Table I. Localization of Arachnoid Cysts in 50 Cases
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particularly, arachnoid cysts in 27 patients 
(54%) were in the middle fossa among our 50 
cases (Table II). Additionally, left hemispheric 
localization (77%) showed dominance in 
middle fossa patterns in our data. A significant 
male dominancy in arachnoid cysts patients 
(92 males/34 females) was reported. This 
difference was exclusively in middle fossa cysts 
(66 males/14 females; ratio, 4.7:1) (19). In our 
sex distribution, 31 cases (62%) were male and 
19 cases (38%) were female. The cysts had a 
strong predilection for the middle fossa, and 
middle fossa cysts had a strong predilection for 
male gender (66.7% male, 33.3% female) (Table 
I). These results may support the meningeal 
maldevelopment theory.

Arachnoid cysts mostly have a congenital origin, 
and traumatic brain injuries were not distinctive 
in their presentation3. Galassi et al.20 reported 
six cases of traumatic brain injuries in their 
25 patients with arachnoid cysts of the middle 
fossa treated surgically and determined that 
the trauma had developed a few days before 
in three cases. Herein, we found the history 
of traumatic brain injury in 35 patients (70%) 
of 50 cases. Only two of six GH deficiency 
patients had traumatic brain injury, and no 
birth trauma history was detected. 

The clinical manifestations of these patients 
range across a spectrum. It is proposed that an 

increased rate of central precocious puberty is 
seen with suprasellar cysts. However, this idea 
is controversial since there are only sporadic 
cases reported in the literature13,19,21-23. Herein, 
we documented a four-year-old case with the 
complaint of premature thelarche diagnosed 
as precocious puberty and determined a 
middle fossa cyst in the magnetic resonance 
investigation. These data may indicate that 
these cysts could under certain conditions be an 
additional trigger for precocious puberty24).

Arachnoid cysts may cause aqueductal 
c o m p r e s s i o n  a n d  c o n s e q u e n t 
obstructive hydrocephalus and result in 
hypothalamopituitary insufficiency (25). This 
theory is also debatable since this presentation 
is reported to be an extremely rare condition 
(26,27).  In our study, we determined six 
patients with GH deficiency. We also evaluated 
the localizations of cysts in these cases. One 
patient with posterior fossa cyst presented with 
hydrocephalus, two cases with middle fossa 
cysts presented with convulsion and growth 
retardation, and two cases with suprasellar 
cysts had symptoms of growth retardation and 
speech and walking disturbance (Table IV). We 
propose that further investigation is needed 
to confirm GH deficiency and accompanying 
disorders in any potential clinical findings in 
arachnoid cyst patients.

Patient Gender Diagnosis age 
(month)

Chronological 
age (year)

Height
SDS

Weight
SDS

Bone age 
(year)

E.Ö. M 96 8.49 -3.02 -1.82 6
S.B. M 168 17 -4.87 -3.07 14

H.H.A. M 9 4.85 -4.13 -0.21 4.33
B.U. M 9 6.01 -4.62 -0.68 4.33
E.G. F 6 2.93 -2.17 -4.27 2.66
B.T. F 5 6.81 -2.44 -1.91 4.16

Table III. Characteristics of Arachnoid Cyst Patients with GH Deficiency

Patient Gender Cyst area Symptom Trauma
E.Ö. M Suprasellar Growth retardation +
S.B. M Middle fossa Gro wth retardation -
H.H.A. M Suprasellar Speech disturbance -
B.U. M Posterior fossa Hydrocephalus -
E.G. F Left temporal Convulsion +
B.T. F Middle fossa Walking disability -

Table IV. Arachnoid Cyst Localization, Trauma History and Neurological Disorder with GH Deficiency 
Patients  

GH: Growth hormone.
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There is a lack of data in the literature regarding 
the obesity association with arachnoid cyst. We 
diagnosed obesity in six of our 50 patients, and 
surprisingly, localizations of the cysts in three 
of them (50%) were in the temporal area (Table 
V). Two patients in the prepubertal period had 
weight and height SDS > +2 SDS and had cysts 
in the left temporal and suprasellar area. We 
thought that rather than indicate a condition 
characterized by the coincidence of obesity 
and arachnoid cyst, presumably it could be 
expressed as an outcome of arachnoid cysts.

We suggest that some of the neuroanatomical 
anomalies coexisting with arachnoid cysts may 
cause disorders of growth, puberty and possibly 
other hypothalamopituitary dysfunction. Our 
study provided evidence that effective follow-up 
of the patients with arachnoid cysts seems to be 
urgent in our clinical practice. Endocrinological 
outcomes as pubertal and growth status are 
crucial in the identification of children with 
arachnoid cysts by periodic and complete 
follow-up of every patient.  
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