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Abstract
We report a case of a 12‑year‑old boy with previously shunted congenital hydrocephalus, presenting 
with a progressive headache, nausea, vomiting, and lethargy. In the brain magnetic resonance 
imaging, a large cyst was seen in the superior recess of the fourth ventricle extending through the 
cerebral aqueduct toward the third ventricle. Endoscopic dual fenestration of the cyst was performed 
successfully using the posterior suboccipital approach through the foramen of Magendie, which 
resulted in the relief of symptoms without any complications, and the patient was symptom‑free in 
the subsequent follow‑up visits for 4 years.
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Introduction
Intraventricular cystic lesions can cause 
noncommunicating hydrocephalus and 
compress the adjacent neural tissue. The 
cyst might be overlooked in the brain 
magnetic resonance imaging (MRI) because 
it is often difficult to appreciate the delicate 
wall of the cyst; the image might be 
mistakenly interpreted simply as dilation of 
the ventricle if the cyst occupies most of the 
ventricular space.[1,2] Proper identification of 
the cyst is necessary to ensure appropriate 
management.[3]

We report the case of a large cystic lesion 
located inside the fourth ventricle extending 
up through the cerebral aqueduct toward 
the third ventricle.

Case Report
A 12‑year‑old boy presented with the 
signs of raised intracranial pressure 
including a progressive headache, nausea/
vomiting, and lethargy following a 
minor head trauma. The patient had a 
history of prematurity  (gestational age of 
30  weeks) due to premature rupture of the 
membranes. Diagnosed with hydrocephalus 
in the early infancy, he had undergone 
ventriculoperitoneal  (VP) shunting at the 
age of 6  months and had several shunt 
revision surgeries since then. The medical 
records including previous brain imaging 

and the reports of surgeries performed in 
other institutions were not available. There 
was no notable family history. Physical 
examination revealed delayed filling of the 
shunt’s pump. Neurological examination 
was unremarkable.

A brain MRI with and without contrast 
showed dilation of the cerebral aqueduct 
and enlargement of the fourth ventricle. 
A  cystic area existed within the fourth 
ventricle, extending through the cerebral 
aqueduct toward the third ventricle. The 
cyst contained a fluid with the signal 
intensity similar to the cerebrospinal 
fluid  (CSF) and was not enhanced after 
administration of the intravenous contrast. 
These findings were compatible with an 
intraventricular arachnoid cyst.

Based on these findings, we scheduled two 
procedures: Replacement of the pump of the 
shunt and endoscopic fenestration  (ECF) 
of the cyst. A  midline suboccipital 
craniotomy was made. Cerebellar tonsils 
were identified and separated, and a straight 
rigid endoscope (Gaab®, KARL STROZ©, 
Tuttlingen, Germany)  was inserted into 
the fourth ventricle through the median 
aperture. Subsequently, the inferior wall of 
the cyst was visualized and was delicately 
punctured; a clear CSF‑like fluid was 
drained from the cyst to the ventricular 
cavity. The endoscope was then gently 
introduced into the cyst, which allowed 
inspection of the interior cavity as well 
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as the superior wall of the cyst. There was no solid or 
nodular tissue within the cyst, and no signs of infection 
or hemorrhage were noted. The cyst had extended to the 
cerebral aqueduct, entering the third ventricle, and both 
internal cerebral veins were visible through the superior 
wall of the cyst. An opening was made in the most anterior 
and superior part of the cyst wall, resulting in a free flow 
of CSF from the third ventricle. After the surgery, the 
patient recovered favorably and was discharged in a good 
condition.

The patient remained asymptomatic during the subsequent 
follow‑up visits. In a visit 4  years postsurgery, evaluation 
of cognitive function revealed an impairment; the patient 
was not able to proceed more than the fifth grade. The 
function of VP shunt was satisfactory on examination. MRI 
study with and without contrast revealed the persistence of 
the cyst albeit with a reduced size as compared to before 
the ECF. The cyst was not associated with any significant 
mass effect [Figure 1].

Discussion
Based on the clinical and imaging features, the lesion 
was most consistent with an intraventricular arachnoid 
cyst. However, the restricted field of action during the 
endoscopic procedure did not allow us to harvest adequate 
sample for the histopathological study. In the absence of 
histopathological examination, it is not possible to confirm 
the nature of the cyst. For instance, ependymal cysts cannot 

be differentiated from arachnoid cysts solely based on 
radiological characteristics.[2] In a recent report of a cystic 
lesion of the fourth ventricle with a pre‑ and intra‑operative 
diagnosis of arachnoid cyst, the lesion turned out to be a 
neuroepithelial cyst after performing histopathological 
examinations.[4]

The lesion appeared to be an acquired cyst rather than 
congenital, as no cyst had been noted in several magnetic 
imaging studies performed in the prior years from early 
childhood up to the time of presentation. Arachnoid cysts 
are usually congenital, but can also be acquired on rare 
occasions. There are reports of secondary arachnoid cysts 
developed after trauma, surgery, or infection.[5] A case of 
a post‑traumatic arachnoid cyst was described by Guzel 
et  al.[6] In addition, Shiba et  al. described the case of a 
secondary arachnoid cyst of the third ventricle in a patient 
who had a history of the previous excision of a colloid 
cyst located in the third ventricle, accompanied by VP 
shunting which further required several shunt revisions. 
The authors postulated that the arachnoid membrane might 
have been pushed into or seeded into the ventricular cavity 
during the prior surgical manipulations.[1] This assumption 
makes a secondary arachnoid cyst more probable.

Endoscopic cyst fenestration is considered the procedure 
of choice for initial decompression of the symptomatic 
arachnoid cysts,[7‑9] as it is less invasive and causes less 
postoperative complications. Endoscopic management 

Figure 1: Intraventricular cyst causing dilation of the fourth ventricle and cerebral aqueduct. (a, b, d and e) Mid‑sagittal, coronal, and transverse T2‑weighted 
sequences.  (c) T1‑weighted mid‑sagittal section.  (f) T1‑weighted transverse section after intravenous contrast administration. The content of the 
cyst (asterisks) exhibits signal intensity comparable to the cerebrospinal fluid in all sequences, distinguished from the turbulent flow of the intraventricular 
cavity outside the cyst. The fine cyst wall is noticeable in the superior and anterior portions (arrow heads)
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of arachnoid cyst has been shown to be an effective 
and safe method.[10‑12] Microsurgical cyst fenestration or 
shunting procedures can be performed subsequently if the 
endoscopic procedure failed.[9,13] Microsurgical complete 
cyst resection was associated with the complete recovery 
and resolution of the cyst;[2,3,14‑18] however, a case of 
postoperative mortality due to cerebral ischemic stroke was 
reported.[19] Complete surgical cyst resection is presumed 
the definitive treatment.[2,3] However, there have been 
complications such as postoperative malignant irreversible 
global cerebral edema.[20]

Open surgery is shown to have a high success rate 
(54–96%) in terms of control of clinical symptoms and 
reduction of the cyst size, yet has a complication rate of 
8.3–28%. A disadvantage of the open surgery is that abrupt 
cyst drainage, especially in case of large cysts that exert 
substantial pressure on the surrounding tissue, has the risk 
of sudden change in cerebral blood flow dynamics and 
failure of auto‑regulatory mechanisms to re‑adjust to the 
new condition, resulting in reperfusion injury and cerebral 
edema which could be life‑threatening. This complication 
was reported by Baldawa et al.[20] A 21‑year‑old woman died 
following surgical decompression of a fourth ventricular 
arachnoid cyst due to the development of malignant 
irreversible global cerebral edema. More gradual CSF 
drainage and slow decompression, which could be achieved 
by ECF of the cyst, would avoid such complications.[11] On 
the other hand, open surgery has the advantage of providing 
a wider field of view and enabling full resection of 
membranes, with a better control of the bleeding.[21]

Endoscopic approach is shown to have a success rate 
comparable to open surgery: 87–97% in cyst opening, 
66–96% in the improvement of clinical symptoms, and up 
to 80% in cyst size reduction.[21] Modern neuroendoscopic 
techniques offer direct and close visualization of the cyst,[5] 
and their minimal invasiveness leads to less postoperative 
complications than the open surgery.[12]

The shunting procedure has its own complications: 10–40% 
risk of malfunction and 5–10% rate of infection. In the 
case of previously shunted patients, endoscopic treatment 
alone is considered a valid alternative to open surgery. It 
has a good success rate in terms of relief of the clinical 
symptoms and reduction of the cyst size.[21] Some authors 
suggest that cyst fenestration, no matter endoscopic or 
open, should always be accompanied by a cystoventricular 
shunt placement. However, Tamburrini et al.[21] showed that 
it is not necessary to place second shunts in previously 
VP‑shunted patients. Nevertheless, there might be an 
increased risk of VP shunt malfunction after the ECF 
procedure due to the increase in the protein level of CSF 
as a result of the release of cyst content into the ventricular 
cavity after cyst opening.

We preferred an endoscopic approach through the foramen 
of Magendie for performing the cyst fenestration in our 

case. This approach has the advantage of a two‑sided 
cyst opening without invading into the brain tissue. The 
alternative approach, i.e., through the third ventricle, would 
provide the opportunity to perform an endoscopic third 
ventriculostomy  (ETV).[12] Since the patient already had 
a VP shunt, we did not find it necessary to perform an 
additional ETV. Thus, we chose the closer and safer route 
to the cyst.

The recurrence rate of arachnoid cysts is relatively high, 
ranging from 31% to 60%.[1,22] Due to the risk of cyst 
re‑accumulation, routine follow‑up and serial imaging 
are recommended in cases of fenestration or partial cyst 
removal even in the absence of clinical symptoms to avoid 
rare but life‑threatening complications.[22]

In conclusion, intraventricular cysts can be managed 
surgically or endoscopically. Endoscopic management is a 
safe and sound option with a good outcome and minimal 
complications.
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