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Abstract
Aim: The arachnoid cysts are developmental masses that occur from the splitting or duplication of the arachnoid membrane. They 
may occur in different locations such as middle cranial fossa, retrocerebellar and convexity region, and they are usually asymptomatic. 
Arachnoid cysts are uncommon in association with intraventricular location especially fourth ventricle. In this study, we present six 
consecutive cases with arachnoid cyst in the fourth ventricle.
Material and Methods: There were four female and two male patients. The average age of patients was 37 years ranging from2 to 65 
years. These patients were periodically followed-up. The follow-up period ranged from minimum 2 to 6 years. Three patients were 
operated by a ventriculoperitoneal shunt and surgical excision was performed in two patients. Remaining two patients were followed 
up because they were asymptomatic.
Results: Revision surgery was made due to shunt malfunction in a patient. The symptoms had been regressed in all patients. The 
arachnoid cysts were completely regressed after the operations in two patients.
Conclusion: Most of arachnoid cysts which were small and asymptomatic did not require treatment. However, the size of an arachnoid 
cyst typically remained stable or increased over the time. An asymptomatic cyst may become symptomatic after minor head trauma. 
So, the asymptomatic patients with fourth ventricle arachnoid cyst should be under periodic follow up for obstructive hydrocephalus. 
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INTRODUCTION
Arachnoid cysts are expressed as congenital extra axial 
benign cystic cavities formed by the accumulation of 
cerebrospinal fluid (CSF) in the intrauterine life. They 
are localized between arachnoid membranes (1). The 
prevalence of intracranial arachnoid cysts is described 
with 0.5–1% in the general population (2). Arachnoid 
cysts are more often seen in the pediatric population as 
compared to adults. They may occur in different locations 
such as middle cranial fossa, retro cerebellar and convexity 
region, and they are usually asymptomatic. Most common 
location of the arachnoid cysts is middle cranial fossa (30-
50%) (3,4). Arachnoid cysts are uncommon in association 
with intraventricular location especially fourth ventricle. 
To the literature, only thirteen cases have been reported to 
this date (5).  Although various surgical treatments have 
been suggested for intracranial arachnoid cyst, the optimal 
surgical method is still a matter of debate. In this study, 
we report six patients who have an arachnoid cyst located 

in the fourth ventricle and share here our experiences in 
follow up periods and surgical techniques such as V-P 
(ventriculoperitoneal shunt) or surgical excision.

MATERIAL and METHODS
Ethical approval was not necessary for preparation of 
this article. Because, this is a retrospective study and no 
new treatment was used. We presented six consecutive 
cases with arachnoid cyst in the fourth ventricle. All of the 
patients were diagnosed in our institute during the years 
of 2011 and 2017. The symptoms of the patients were 
vertigo, headache, and vomiting. But, two patients had 
no obvious clinical symptoms (Figure 1).  Computerized 
tomography (CT) and magnetic resonance imaging (MRI) 
were used for diagnostic evaluation of arachnoid cysts. 
There were three female and two male patients. The 
average age of patients was 37 years. ranging from 2 to 
65 years. These patients were periodically followed-up. 
The follow-up period ranged from minimum 2 to 6 years. 



Figure 1. A) five years old/Ffemale, asymptomatic, T2 weighted 
sagittal and axial MRI slices showed a cyst within the fourth 
ventricle. B) 62 years old/female, asymptomatic, the location of 
the cyst in the fourth ventricle was seen in T2-sagittal, coronal 
and T1-sagittal with contrast images

RESULTS
One of the patients was admitted to the emergency 
department due to onset of acute hydrocephaly. He was 
treated by a ventriculoperitoneal shunt (Figure 2).

Figure 2. 65 years old and male, the arachnoid cyst is seen in 
the fourth ventricle and disrupt the circulation of CSF is seen in 
MRI images A) T2 sagittal, T1 sagittal and coronal with contrast 
images B) Periventricular edema is seen in T2 axial image C) V-P 
shunt was seen on CT images after the first operation

The symptoms due to ICP-elevation improved, after 3 days 
of operation. The patient was followed during two years 
after the operation. At the end of 2 years, he was admitted 
to the outpatient clinic with visual impairment complaint. 
He was re-operated due to ventriculoperitoneal shunt 
malfunction (Figure 3). Another patient was fifty one years 
old. He had no symptoms throughout 3 years of follow 
up (Figure 4). But, he was admitted to our clinic due to 
repeated vomiting and headache at the end of 3 years. Her 
physical and neurological examination results revealed no 
abnormality. A ventriculoperitoneal shunt was performed 
shortly thereafter. The symptoms had been regressed 
within two days. The arachnoid cyst was operated after 3 
months (Figure 5). 

Figure 3. 65 years old male, A) Hydrocephalus and shunt 
malfunction are shown on CT images B: The shunt malfunction 
was cured

Figure 4. 51 years old and male A) Sagittal T1-weighted 
images showing a fourth ventricle arachnoid cyst during the 
asymptomatic period B) Hydrocephaly was seen in T2 sagittal, 
coronal and T1 flair sections after 3 years

Figure 5. 51 years old and male. A) The arachnoid cyst which 
was excised after 3 months are shown in T1 sagittal and T2 
sagittal, axial images (B).  B) V-P shunt was seen on CT sections 
after three months of operation
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Another patient who has an arachnoid cyst in the fourth 
ventricle was operated due to vertigo and vomiting. The 
cyst was excised partially via sub-occipital craniectomy 
(Figure 6) Postoperative Cerebrospinal Fluid (CSF) leak 
occurred in the patient. (Figure 6) The CSF leak was 
treated with external lumbar drainage for 5 days.  The 
demographic and clinical information about the patients 
in this study are described in Table 1.

Figure 6. 33 years old and female (A,B,C) The arachnoid cyst in 
the fourth ventricle was seen on the MRI images (D,E,F) T1-T2 
Sagittal and axial images showed the reduction in size of the 
cyst and CSF leak under the skin

Table 1. The demographic and clinical information about the patients

Age/sex Symptoms Treatment Complication Follow up 
period

5/Female Asymptomatic no no 3 years

62/Female Asymptomatic no no 4 years

51/Male
Vomiting
Headache

v-p shunt
Surgical 
excision

no 4 years

65/Male

Headache
Vomiting
Vertigo

v-p shunt Shunt 
malfunction 
after two years 
and Shunt 
revision

6 years

2/Female

Vomiting
Seizure
Abnormal 
Increased head 
circumference

v-p shunt no 2 years

33/Female Vertigo and 
Vomiting

Surgical 
Excision

Cerebrospinal 
Fluid Leak

3 years

DISCUSSION
The arachnoid cysts are developmental masses that occur 
from the splitting or duplication of the arachnoid membrane 
(6). The formation of arachnoid cysts is still in debate. 
Intracranial arachnoid cyst accounts for approximately 
1% of atraumatic intracranial mass lesions. They can 
cause nonspecific symptoms such as headache, nausea, 
vomiting, seizure, dizziness and hearing-vision problems, 
but there is usually no symptom in most cases. The male 
to female ratio is approximately 3:1 (4). Most arachnoid 

cysts are usually found incidentally on neuroimaging, such 
as CT, MRI and cine phase contrast MR imaging that was 
performed for a different reason. Intraventricular arachnoid 
cyst is used a general term for several types of cysts such 
as ependymal cysts, simple cysts, neuroepithelial cysts 
and choroid plexus cysts. These cysts have identical 
imaging and operative features, but they are histologically 
distinct. Although, there was no arachnoid tissue within the 
ventricular system, some studies reported that the origin 
of cysts was thought most likely to arise from vascular 
mesenchyme (7). Intraventricular arachnoid cysts are 
usually asymptomatic. When the arachnoid cyst becomes 
symptomatic, the patient may present with vomiting, 
headache, focal neurological deficit, seizure and symptoms 
of obstructive hydrocephalus (8). Similar symptoms were 
found in our cases such as headache, nausea, vomiting, 
and  seizure.  Furthermore, according to the location of 
the cyst, specific symptoms can occur. Arachnoid cysts 
located in the fourth ventricle have been rarely reported in 
the data.  Until this date, only 13 cases have been reported 
in the literature (9-16). Numerous surgical techniques 
have been reported including cysto-peritoneal shunting, 
cyst fenestration, ventriculo-peritoneal shunting, cyst 
excision and marsupialization into the subarachnoid 
space. However, it remains unclear which is the best 
technique (11,17-19). A lot of researches have been done 
to evaluate the advantages and disadvantages of these 
different methods (19,20). 

Bonde et al., reported that excision or marsupialization 
of the arachnoid cyst was curative in four patients with 
fourth ventricle arachnoid cyst (11). Sugimoto et al. (21) 
suggested that arachnoid cysts of the fourth ventricle 
was important to recognize them, because they cause 
normal pressure hydrocephalus symptoms and cerebellar 
or brainstem deficit. The ventriculo-peritoneal shunt was 
performed to the five patients, but, success was only 
temporary or regression of symptoms was incomplete 
in the data analysis. Finally, partial or complete surgical 
excision of arachnoid cyst was performed to several 
patients via a median suboccipital approach (11,14,16,22). 
We performed a ventriculo-peritoneal shunt to two patient 
and their symptoms was significantly improved after 
the operation whereas the size of the cyst decreased in 
one patient.  However, Westermaier et al. (16) reported 
that the ventriculoperitoneal shunting procedure only 
provided transient improvement of symptoms in the 
patients. Several patients were initially treated by a V-P 
shunt in overview of cases published in literature. While 
the symptoms due to elevated ICP (Increased Intracranial 
Pressure) improved after V-P shunt, clinical symptoms of 
cerebellar dysfunction worsened such as truncal ataxia, 
progressive vertigo. So, partial or complete cyst excision 
was performed to the patients. Furthermore, there were 
no signs of cerebellar dysfunction in our patients and the 
symptoms complete recovery after the V-P shunt.

Today, endoscopic fenestration, endoscopic multiple wide 
fenestration and endoscopic third ventriculostomy are 
promoted as a safe and effective option for the treatment 
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of arachnoid cysts in many locations (4,16,20,23,24). But, 
Endoscopic procedures could perform successfully in 
suprasellar arachnoid cysts.

Differential diagnosis of fourth ventricle arachnoid cysts 
also includes Blake’s pouch cyst (BPC), differentiation 
from which often difficult (25).  The arachnoid cyst 
represents a CSF like fluid collection within arachnoid 
layers (26). In the literature, localization of BPC has been 
infra or retro cerebellar and these patients have minimal 
fourth ventricle dilatation (27). If a patient has large fourth 
ventricle dilatation and BPC, these patients are identified 
as the Dandy-Walker Syndrome variant (28). While you 
can see the posterior margin of BPC, in our patient, the 
superior, inferior and posterior margin of arachnoid cyst 
can be seen obviously (Figure 1A). Besides our patient has 
no vermian and cerebellar hypoplasia.

Another pathologic condition in the differential diagnosis 
is the obstruction of Magendie and Luschka’s foramens.  
While this condition usually presents as congenital in 
children, in adults mostly acquired such as an inflammatory 
process, head trauma or hemorrhage (29,30). There was 
no history of infection, hemorrhage or head injury in our 
patient. Besides, the membrane which leads to obstruction 
of the foramina Luschka and Magendie could only have 
been seen on the sagittal T1-weighted MR images. On T2 
weighted MR images, the membrane was not so evident 
(31). But, the borders of cyst wall were seen obviously in 
our patients on T2 images. (Figure 3,4).

CONCLUSION
There are several suggested surgical strategies in literature 
like total excision without shunt using or stereotactic 
cyst-ventricular shunting (32,33). In this study, we excised 
partially the arachnoid cysts in two patients. Finally, the 
goal of these techniques was a successful outcome to 
treat non-communicating hydrocephalus. So, any of 
these methods could be performed. But, due to their 
complications, we must follow up such these patients 
regularly.

The fourth ventricular arachnoid cysts are relatively 
infrequent lesions when compared with the other 
arachnoid cysts. Most of arachnoid cysts which were 
small and asymptomatic do not require treatment. 
However, the size of an arachnoid cyst typically remains 
stable or increases over time and an asymptomatic cyst 
may become symptomatic after minor head trauma. So, 
the asymptomatic patients with fourth ventricle arachnoid 
cyst should be under periodic follow up for obstructive 
hydrocephalus.
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