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SUMMARY 

Objective: The objective of this study was to evaluate retrospectively the MRI features of incidental intracranial 

arachnoid cysts with regard to their distribution of cyst location, sidedness, Galassi type, and gender in children during 

the workup for headache and seizures. 

Method: MRI scans of the head performed from May 2005 to May 2015 were reviewed retrospectively to analyze 

arachnoid cysts detected incidentally in children.  

Results: The mean ages of boys (n=63) and girls (36) were 8.4±5.0 (2 months to 18 years) and 8.9±4.0 (6 months to 14 

years), respectively. Although the number of boys with left, right or midline sidedness was higher compared to girls, these 

differences were not reached statistical significance (p>0.5). For both boys and girls, arachnoid cysts were located in 

middle cranial fossa, frontal convexity, and posterior fossa significantly more commonly than other locations. Overall, 

for all locations, the number of boys was greater compared to girls. Although the number of boys with Galassi types I, II, 

and III was greater compared to girls, these differences did not reach statistical significance. 

Conclusions: In carefully selected patients, MRI provides information about presence and nature of arachnoid cysts that 

are otherwise impossible to detect clinically. Intracranial arachnoid cysts are one of the important incidental findings 

detected during the MRI of head. In an MRI report, the size, location, and other important features of arachnoid cysts 

need to be described in detail for the long-term follow-up and management of these benign lesions that are most commonly 

asymptomatic but may present with severe symptoms in some cases. 
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ÖZET 

Amaç: Bu çalışmanın amacı, rastlantısal intrakranyal araknoid kistlerin manyetik rezonans görüntüleme (MRG) 

özelliklerini, baş ağrısı ve nöbetler için yapılan çalışmalarda çocuklarda kist yeri, yönü, Galassi tipi ve cinsiyet dağılımı 

açısından retrospektif olarak değerlendirmektir. 

Yöntem: Mayıs 2005 ile Mayıs 2015 arasında yapılan kranyal MRG taramaları, çocuklarda tesadüfen tespit edilen 

araknoid kistler açısından geriye dönük olarak incelendi. 

Bulgular: Erkeklerin (n = 63) ve kızların (36) yaş ortalaması 8.4 ± 5.0 (2 ay-18 yaş) ve 8.9 ± 4.0 (6 ay- 14 yıl) arasında 

değişmektedir. Erkeklerin say7ısı, kızlara göre sağ, sol veya orta hat yanılgısına göre daha yüksek olmasına rağmen 

istatistiksel olarak anlamlı değildi (p> 0.5). Hem erkek hem de kızlar için, orta kranyal fossa, frontal konveksite ve 

posterior fossa diğer yerlerden anlamlı olarak daha yüksekti. Genel olarak, tüm bölgeler için, erkeklerin sayısı kızlara 

göre daha fazla idi. Galassi tip I, II ve III'e göre erkek çocuk sayısı kızlara göre daha yüksek olmasına rağmen, bu 

farklılıklara istatistiksel olarak anlamlı bir fark bulunamamıştır. 
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Sonuç: Dikkat çekici olarak seçilen hastalarda MRG, araknoid kistlerin varlığı ve doğası hakkında bilgi verir, aksi 

takdirde klinik olarak tespit edilemez. İntrakranyal araknoid kist, MRG sırasında saptanan önemli tesadüfî bulgulardan 

biridir. MRG raporunda, araknoid kistlerin büyüklüğü, yeri ve diğer önemli özellikleri, en yaygın olarak asemptomatik 

olan, ancak bazı durumlarda şiddetli semptomlarla ortaya çıkan benign lezyonların uzun vadeli takip ve yönetimi için 

detaylı olarak tanımlanmalıdır. 

Anahtar sözcükler: Araknoid kist, çocuk, intrakranyal, manyetik rezonans görüntüleme 

  

INTRODUCTION 
Arachnoid cysts are one of the frequent incidental 

findings in the cranium and spinal canal on 

neuroimaging studies. They are benign congenital 

malformations of the arachnoid mater1,2. 

Secondary arachnoid cysts are not as frequent as 

primary ones and are usually related to the head 

injury, meningitis, or tumors, or as a complication 

of brain surgery. They are actually intraarachnoid 

sacs without any communication with the 

ventricular system. Their content is generally a 

clear, colorless fluid resembling normal 

cerebrospinal fluid but they may also infrequently 

contain a xanthochromic fluid 3, 4. Arachnoid cysts 

have an unlimited ability to grow or recur, and it is 

not clear how they can produce fluid or grow in 

size5. The development and expansion of arachnoid 

cysts may be caused by aberrant cerebrospinal fluid 

dynamics 6. The natural history of the growth of 

arachnoid cysts is not clear, which leads to 

confusion in deciding treatment strategies of 

incidental, asymptomatic arachnoid cysts in 

children 7. 

Arachnoid cysts may cause specific symptoms, 

such as sensorimotor symptoms corresponding to 

the location of the cyst; however, they more often 

cause nonspecific symptoms such as headache or 

dizziness, or symptoms related to suboptimal 

cerebral function, such as epilepsy or impaired 

cognition 8-15. Headache is a common problem in 

children and adolescents, affecting some 59% of 

boys and 84% of girls within the age group of 13–

19 years 16. While there is considerable parental 

concern that headache in their children is caused by 

an intra-cerebral space-occupying process, in 

reality, this is only rarely the case 17-19. Wester 20 

stated that the introduction of CT has certainly 

lowered the threshold for performing radiological 

studies for the differential diagnosis of headache 

since the latter is the main symptom in patients with 

intracranial arachnoid cysts. In the CT and MRI 

era, the knowledge about the distribution of cyst 

location, sidedness, and sex in general population 

considerably increased. As stated by Alexiou and 

Argyropoulou in a recent review about the use of 

neuroimaging modalities in the differential 

diagnosis of pediatric headache, the diagnostic 

evaluation and workup of headache is very 

challenging for pediatricians, and CT or MRI 

investigation is often requested as part of the 

diagnostic workup. Radiation is an important 

disadvantage of CT, while MRI is costly and 

sometimes requires sedation or general anesthesia, 

especially in children younger than 6 years 17-21. 

With the continuing advances in neuroimaging, 

detection of arachnoid cysts has become 

widespread at earlier ages in patients with or 

without symptoms 22. According to our literature 

review, there is a considerably small body of 

knowledge related to CT or MRI findings of 

arachnoid cysts in children to shed light on the 

differential diagnosis of pediatric headache.  

The aim of this study was to analyze 

retrospectively the MR imaging features of 

incidental intracranial arachnoid cysts with regard 

to the distribution of cyst location, sidedness, 

Galassi type, and sex among children referred for 

the differential diagnosis of headache and seizures. 

 

MATERIAL AND METHODS 

In this study, 99 MRI scans of the head performed 

at our Radiology Service from May 2005 to May 

2015 were reviewed retrospectively to analyze 

arachnoid cysts detected incidentally in children 

who had undergone MRI to make a differential 

diagnosis of headache, seizure, learning 

disabilities, and attention deficit. We investigated 

99 patients with 99 intracranial cysts. 

MR examinations 

MR examinations were performed using a 1.5 

Tesla MR scanner (Excelart, Toshiba, Tokyo, 

Japan) using standard head coils. The MRI 

examination included axial and sagittal spin-echo 

(SE) T1-weighted [repetition time (TR) 550 ms, 

echo time (TE) 15 ms, flip angle 90°], axial and 

coronal fast SE (FSE) T2-weighted (TR 5000 ms, 

TE 94 ms, flip angle 90°), and axial fluid-

attenuated inversion recovery (FLAIR; TR 7500 

ms, TE 94 ms, TI 2200, flip angle 90°) images. No 

contrast material was used in MRI examinations. 

Arachnoid cysts were easily detected with the help 

of signal similarity with the cerebrospinal fluid at 

T2-weighted sequences. All MRI scans were 

reviewed by qualified radiologists. 

In these cases, arachnoid cysts were most 

commonly found in the middle cranial fossa. 
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According to the well-known classification system 

by Galassi et al. 23, arachnoid cysts located in the 

middle cranial fossa are categorized into three 

types: type I cysts, located in the sylvian fissure, 

posterior to the sphenoid ridge, causing no mass 

effect, and freely communicating with the 

subarachnoid space; type II cysts, found as larger, 

rectangular lesions, located at proximal and middle 

part of the sylvian fissure and slowly 

communicating with the subarachnoid space; and 

type III cysts, found as the largest and lenticular 

shaped lesions generally causing midline shift but 

no communication with the subarachnoid space 24 

(Figures 1-5).  

 

 

Figure 1. A 3-year-old-girl. Axial T2-weighted MR image shows Galassi type I arachnoid cyst in the right middle 

cranial fossa (asterix). 

 

 

Figure 2. A 5-year-old girl. Axial T2-weighted MR image shows Galassi type II arachnoid cyst in the left middle 

cranial fossa (asterix). 
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Figure 3. A 10-year-old boy. (A, B) Axial T2-weighted MR images show Galassi type III arachnoid cyst in the right 

middle cranial fossa extending to the left frontal region (asterix). 

 

 

 

Figure 4. A 6-year-old boy. Axial T2-weighted MR image shows arachnoid cyst in the left frontal convexity (asterix). 
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Figure 5. A 4-year-old boy. Coronal T2-weighted MR image shows a large arachnoid cyst in the left posterior fossa 

(asterix). 

 

Statistical analysis 

We recorded MRI data related to the cyst location, 

sidedness, Galassi type (for only middle cranial 

fossa), and sex of the cases with arachnoid cyst. 

Cases (n=99) were divided into gender subgroups. 

Data were expressed as number and percentage. 

MRI data were analyzed with the Chi-square test. 

Statistical significance was set at p<0.05 level. 

 

RESULTS 

The 99 study subjects had 99 intracranial arachnoid 

cysts. The mean ages of boys (n=63) and girls (36) 

were 8.4±5.0 (2 months to 18 years) and 8.9±4.0 (6 

months to 14 years), respectively. 

Figure 6 presents the number of boys and girls 

according to sidedness. Although the number of 

boys with left, right or midline sidedness was 

higher compared to girls, these differences were 

not reached statistical significance.  

 

Figure 6. Number of boys and girls by sidedness. 

 

Figure 7 shows the distributions of intracranial 

arachnoid cysts of boys and girls according to 

location in the study population. For both boys and 

girls, arachnoid cysts were located in middle 

cranial fossa, frontal convexity, and posterior fossa 

significantly more commonly than other locations. 

Overall, for all locations, the number of boys was 

greater compared to girls.  
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Figure 7. Distributions of intracranial arachnoid cysts of boys and girls by location. MCF, middle cranial fossa; FC, 

frontal convexity; QC, quadrigeminal cistern; SC, supracellar cistern; LV, lateral ventricle; CA, cerebellopontine angle; 

and PF, posterior fossa. 

 

Figure 8 presents the distribution of temporal 

arachnoid cysts in boys and girls according to 

Galassi classification. Although the number of 

boys with Galassi types I, II, and III was greater 

compared to girls, these differences did not reach 

statistical significance. 

 

Figure 8. Distribution of temporal arachnoid cysts in boys and girls by Galassi classification. 

 

 

DISCUSSION 

In this series, we presented MRI findings of 63 

boys and 36 girls aged from 2 months to 18 years. 

We observed that the numbers of boys in all 

sidedness subgroups was greater than girls. With 

regard to the location, middle cranial fossa was 

significantly more common in both boys and girls, 

followed by middle cerebral fossa, posterior fossa, 

and frontal convexity. Other locations were found 

in small numbers. Because of small case numbers 

in subgroups, we could not detect statistical 

differences between the many subgroups with 

regard to several parameters in chi-square analysis, 

as one would expect. Although there was no cases 

with multiple arachnoid cysts, Koc et al. 25 reported 

an adult case with multiple arachnoid cysts 

classified as Galassi types II and III causing 

intermittent headache. 

According to Galassi classification, arachnoid cyst 

type 1 is small, spindle shaped and located in the 

middle cranial fossa; arachnoid cyst type 2 extends 

along sylvian fissure and displaces the temporal 

lobe; and the type 3 not only displaces the temporal 

lobe but also the parietal lobe and fills entire middle 

cranial fossa 5. As for the arachnoid cysts located 

in the middle cranial fossa classified according to 

Galassi classification, arachnoid cysts type II are 

more common, followed by type I and then type III. 

The male-to-female ratio was similar in the 

subgroups created by the Galassi classification. 
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Overall, boys were more numerous in all types 

except for the type III, where. There were equal 

numbers of boys and girls.  

Arachnoid cysts are benign intra-arachnoid 

collections of cerebrospinal fluid; they are mostly 

congenital in origin, and account for about 1% of 

all atraumatic intracranial mass lesions. They cause 

neurological deficit through expansion, 

compression of normal neural tissue, and 

obstruction of cerebrospinal fluid flow. They 

usually arise in areas that are rich in arachnoid 

mater, and 50% are located in the Sylvian fissure. 

Symptoms depend on lesion size and location. 

Seizures and headache are said to be the most 

common symptoms of middle cranial fossa cysts. 

The definitive treatment for arachnoid cysts is 

surgery, the most common indications of which are 

the presence of progressive hydrocephalus and 

intracranial hypertension 26.  

Wester20 retrospectively evaluated the distribution 

of intracranial arachnoid cysts with respect to 

location, sidedness, and gender. They found that 

arachnoid cysts had a clear affinity for the middle 

fossa (65.2%); that the left-sidedness of middle 

fossa cysts was found only in males; that middle 

fossa cysts occurred more than four times as often 

in males; and that cysts in all other intracranial 

locations did not reveal similar affinities for any 

sex or side. They noted that since the symptoms 

most commonly associated with arachnoid cysts 

were fluctuating and relatively nondramatic; the 

diagnosis was often established late (in their study, 

median age 28 years). Helland et al.27 

retrospectively analyzed 156 adult cases with 

subarachnoid cysts that had undergone surgical 

cyst decompression. They found that arachnoid 

cysts were located in temporal fossa (left 49.4%, 

right 21.2%, and bilateral 1.9%), frontal (left 5.1% 

and right 10.3%), posterior fossa (left 0.6%, right 

3.2%, and midline 4.5%), and other locations 

(3.8%). Overall, they suggested that 

decompression of arachnoid cysts provides a 

substantial clinical benefit with a low risk of severe 

complications. Later, Helland et al. 28 reevaluated a 

higher number of intracranial arachnoid cysts. 

They noted that temporal cysts occurred more 

frequently in men, and CPA cysts are more 

frequently found in women.  

There is a continuing debate about the predilection 

of arachnoid cysts for the middle fossa 8, 20, 23, 26, 29-

31. Wester20 presented a new hypothesis on the 

genesis of intracranial arachnoid cysts. He 

postulated that at the site of contact of two 

arachnoid membranes, an encapsulated cyst is 

trapped between the two membranes. Contrary to 

former point of view, the arachnoid membrane has 

been found to be split to enclose the cyst, with only 

a single compressed subarachnoid space beneath 

the arachnoid cyst. He suggested a theory that may 

explain how mal-development of the 

leptomeninges may contribute to the formation of 

arachnoid cysts, and why such cysts are more 

common in the temporal fossa. 

Erdincler et al. 32 presented a case series of 12 adult 

patients with posterior fossa arachnoid cysts 

diagnosed with CT or MRI. They noted that 

surgical treatment provides good clinical success 

with regard to symptomatology and recurrence. 

Marin-Sanabria et al. 33 retrospectively analyzed 

112 patients with arachnoid cysts of posterior 

fossa. Of their cases, 23 (20.5%) were 

symptomatic. They performed surgical treatment 

and noted that surgical modalities provide variable 

success, depending on the clinical presentation. 

There are controversial aspects of surgical 

management of arachnoid cysts in children 34. 

Craniotomy for cyst fenestration has been 

recommended to reduce morbidity and mortality 

and making a child shunt-independent. Depending 

to their clinical experience with 66 cases with 

arachnoid cysts (44 [67%] were located in the 

middle cranial fossa), Kang et al. 34 concluded that 

radical excision of the outer and inner membranes 

of the cyst wall with fenestration into the basal 

cistern is a safe and effective shunt-independent 

procedure for arachnoid cysts of middle cranial 

fossa, especially for those of types I and II (Galassi 

classification). They noted that on follow-up CT 

scan and MRI, cysts of type I and II exhibited a 

steady tendency to reduction or obliteration.  

Fewel et al. 35 presented their experience with the 

management of 95 children with intracranial 

arachnoid cysts. In their cases, mean age of 

presentation was 4.9 years (ranging from 3 days to 

7.8 years). They noted that the presence of 

hydrocephalus is an important determinant of long-

term success of surgery. They recommended cyst 

fenestration, but with a ventriculoperitoneal shunt 

inserted before fenestration if the hydrocephalus is 

marked or after fenestration if the hydrocephalus is 

progressive. Lee and Ra36 analyzed long-term 

clinical and neuroimaging results of surgically 

treated intracranial cysts in 110 pediatric patients. 

They performed endoscopic cyst fenestration in 71 

cases, while craniotomy and cyst excision (with or 

without fenestrations) were spared for 30 patients. 

Nine of their patients required cystoperitoneal 

shunts. They found that clinical and radiological 

improvement was between 85.7% and 100%, 

depending on the type of arachnoid cyst and the 

surgical modality. Zada et al. 6 investigated the 
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clinical presentation and management of arachnoid 

cysts in babies less than 2 years old. They noted 

that in many cases there was macrocephaly that 

required stunting procedure more frequently than 

the patients with seizures or incidental lesions. 

Recent advances in neurosurgical techniques and 

neuroendoscopy continue to favor fenestration 

over shunt insertion as the method of choice for 

initial cyst decompression 22. Ozek and Urgun 37 

presented their experience with the management of 

34 cases of suprasellar-prepontine arachnoid cysts. 

They noted that surgical management of 

suprasellar arachnoid cysts could be accomplished 

with endoscopic interventions with favorable 

clinical and radiological results. 

CONCLUSION 

According to the findings of our study, in carefully 

selected patients MRI provides information about 

presence and nature of arachnoid cysts, which are 

otherwise non-detectable clinically. Intracranial 

arachnoid cysts are among the important incidental 

findings detected during the MRI of head. In MRI 

report, the size, location, and other important 

features of arachnoid cysts need to be described in 

detail for the long-term follow-up and management 

of these benign lesions but may present with severe 

symptoms in some cases.   
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