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Abstract  

Arachnoid cysts are congenital and non-tumorous intra-arachnoid fluid accumulations that make up 
about 1% of all intracranial space. occupying lesions. We report a patient with a fourth ventricle 
arachnoid cyst extending to the upper border of the dens of the axis. This patient progressively 
developed walking difficulty and stiffness in his legs together with difficulty in grasping objects with 
his hands within one year. The cyst was totally excised and the patient's symptoms improved in the 
early postoperative period, but he developed intraventricular and intracisternal air which was 
followed-up conservatively and resolved spontaneously.  

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Introduction 

Arachnoid cysts are congenital and non-
tumorous intra-arachnoid fluid accumulations that 
comprise about 1% of all intracranial space-occupying 
lesions, and are reported to be the most commonly 
encountered intracranial cysts [1]. Many different 
locations have been described including the sylvian 
fissure, suprasellar region, cerebral convexity, 
quadrigeminal plate and posterior fossa and the 
peripetrosal region [2, 5]. Asymptomatic arachnoid 
cysts are followed conservatively with serial 
neuroimaging studies. Arachnoid cysts are usually 
diagnosed in the first or second decades of life. 
Various surgical treatment options have been used in 
symptomatic patients. We present this case to 
emphasize the importance of the surgical excision of a 

symptomatic arachnoid cyst extending from the fourth 
ventricle to the upper border of the dens of the axis 
and the quick improvement. 

 

Case Report 

History and Presentation: A sixty-year-old 
right hand-dominant man was admitted to our hospital 
for severe walking difficulty and difficulty in grasping 
objects with his hands. These symptoms had been 
developed within one year. And, his symptoms had 
been progressively increased. Moreover, he had not 
been able to not walk without help and showed 
clumsiness in daily life due to unsteadiness.  

Neurological examination: He had negative 
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Babinski sign on the left but positive on the right. Also, 
he had increased deep tendon reflexes, 
symmetrically, and mild spastic quadriparesis. He had 
intention tremor during the nose-to-finger test, and 
Romberg test was positive. 

 

Figure 1a, b: T1–weighted sagittal section and T2-weighted coronal 
section MRI showed a cyst within the fourth ventricle extending to 
the craniovertebral junction. 

 

Imaging: T1–weighted sagittal section and 
T2.weighted coronal section MRI showed a cyst within 
the fourth ventricle extending to the craniovertebral 
junction (Fig. 1a, b). T2–weighted axial section MRI 
showed the pressure effect of the cyst on the spinal 
cord at the level of the upper border of the axis (Fig. 
2). Cranial CT showed air within the ventricular and 
cisternal systems (Fig. 3a), and control cranial CT 
showed a decreased amount of air within the same 
systems (Fig. 3b). Control MRI was performed three 
months after the surgical operation and showed no 
pressure effect on the neural structures (Fig. 4a, b). 

 

Figure 2: T2–weighted axial section MRI showed the pressure 
effect of the cyst on the spinal cord at the level of the upper border 
of the axis. 1-Posterior border of the cyst. 2-The thinned medulla 
spinalis due to the pressure effect of the arachnoid cyst. 3-The 
arachnoid cyst at the level of the atlas. 4-Left vertebral artery. 5-Tip 
of the dens of the axis. 6, 7-Normal appearance of the medulla 
spinalis at the middle third of the dens of the axis. 8-Middle third of 
the dens of the axis. 

 

Operation: We performed suboccipital 
craniectomy in the concorde position. Following 
craniectomy, we opened the duramater with a scalpel 
in Y shaped. Then, we observed a cystic lesion 
extended between the cerebellar tonsils and the 
inferior border of the posterior arcus of the atlas. 
Microsurgically, we opened and easily dissected this 
cyst from the arachnoid folds. During the opening 
period of the cyst, the liquid within the cyst was 
discharged, and the liquid within the cyst was very 
similar to cerebrospinal fluid.  

 

Figure 3a, b: Cranial CT showing air within the ventricular and 
cisternal systems (Fig 3a), and follow-up cranial CT showing a 
decreased amount of air within the ventricular and cisternal systems 
(Fig 3b). 

 

Postoperative Course: We transferred the 
patient from the operation room to the intensive care 
unit. He had no complaints and was fully conscious 
and extubated. He was transferred to the ward but 
developed a headache the day after the surgery. 
Computerized brain tomography showed 
intraventricular and intracisternal air (Fig. 3a). No 
intervention was planned and follow-up tomography 4 
days after the first postoperative tomography showed 
diminished air within the ventricles and cisterns (Fig. 
3b). The patient was discharged on the tenth 
postoperative day in better clinical condition. We 
examined him three months later of the operation and 
showed no Babinski sign and Romberg sign. He could 
walk unaided, and he stated that he could grasp 
objects better than in the preoperative period.  

A)  

B)  

Figure 4: A) T2–weighted axial section MRI performed three months 
after postoperative period. It shows complete relieving and no 
pressure effect on the medulla spinalis. In addition, cerebrospinal 
fluid collection was seen, but it had no any clinical consequences. 
B) T1-weighted sagittal section MRI performed after three months of 
the operation. It shows no cyst.  
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Discussion 

Asymptomatic arachnoid cysts can be 
followed conservatively, but they should be treated 
surgically whenever these cysts cause progressive 
symptoms and new symptoms and signs, such as 
epileptic seizure, ataxia or hydrocephalus due to 
pressure effects [1, 6-9]. Moreover, asymptomatic 
cysts can be followed.up at between 6 and 12 months 
intervals with computerized tomography or magnetic 
resonance imaging of the brain [1, 6 ,9]. However, any 
arachnoid cyst that shows a mass effect but causes 
no symptoms should be treated surgically to prevent 
possible devastating complications including 
intracystic hemorrhage and cyst rupture [10, 11]. An 
arachnoid cyst can be located in the anterior fossa, 
middle fossa, sylvian cistern, perimesencephalic 
cistern, cortical surfaces, suprasellar region, 
quadrigeminal cistern, posterior fossa, or 
craniovertebral junction [1, 2, 5, 12, 13]. Essentially, 
there are two types of arachnoid cyst. The first type is 
the congenital or primary arachnoid cyst, and it is 
seen more frequently than a secondary arachnoid 
cyst. A secondary cyst is derived from various 
pathologies such as an inflammatory or traumatic 
process, intracranial bleeding, chemical irradiation 
and tumors [1, 5 ,6] and should be differentiated from 
a congenital or primary cyst. Some congenital 
arachnoid cysts may have a capacity to enlarge, and 
eventually to cause pressure on brain tissue. They 
may also cause some symptoms and signs 
associated with the location of the cyst including 
seizure, walking difficulty, hemiparesis, headache, 
vomiting, endocrine disorders, upward gaze limitation, 
visual loss, hydrocephalus, syringomyelia, presyrinx 
myelopathy and third cranial nerve palsy [7, 14, 15]. 
Various surgical methods have been used to treat 
arachnoid cysts, including evacuation of the liquid 
content and microsurgical excision of the cyst. The 
other option is to create a communication hole to 
provide flow of liquid between the cyst and the 
anatomic cisterns. Cystoperitoneal shunting and 
stereotactic intracavitary irradiation are also among 
the surgical options [6, 7, 10, 11, 16, 17]. Arachnoid 
cyst surgery has some risks. The brain tissue located 
beneath the cyst may bleed after the evacuation, and 
intraparenchymal brain hemorrhage may occur, but it 
is seen rarely [1, 6]. Microsurgical excision of the 
Galassi types II and III arachnoid cysts may result in 
subdural hematoma [1, 6, 13]. A case of brain stem 
hemorrhage was reported after the evacuation of a 
sylvian fissure arachnoid cyst [18]. Complications and 
treatment choices have not been reported extensively 
due to the rarity of arachnoid cysts extending from the 
fourth ventricle to the craniocervical junction in 
contrast to anterior and middle fossa arachnoid cysts. 
Bonde et al reported four cases of arachnoid cyst 
located within the fourth ventricle. They performed 
total cyst excision in one case and partial cyst 
excision in three cases in which they performed 
ventriculoperitoneal shunting. They concluded that a 
fourth ventricle arachnoid cyst causing hydrocephalus 

should be differentiated from a communicating 
hydrocephalus as patients with a fourth ventricle 
arachnoid cyst will not benefit from 
ventriculoperitoneal shunting without cyst excision 
[19]. Korouse and associates reported a case of 
arachnoid cyst of the fourth ventricle causing normal 
pressure hydrocephalus. They performed 
ventriculoperitoneal shunting and the posterior fossa 
arachnoid cyst was excised and evacuated totally via 
suboccipital craniectomy 15 days later. 
Ventriculoperitoneal shunting improved the clinical 
state except for gait ataxia in this case. The gait ataxia 
improved after cyst excision [20].  

Arachnoid cysts located in the craniocervical 
junction have also been reported. There have been 12 
cases reported by different authors including our 
presented case. The common point of these cases is 
that they did not need a ventriculoperitoneal shunt 
procedure except one case in which a cystoperitoneal 
shunt was performed [21-27]. Different surgical 
techniques such as a neuroendoscopic approach 
were used on these patients with an arachnoid cyst 
located in the fourth ventricle [28]. Acar et al reported 
a case of fourth ventricle arachnoid cyst. They also 
performed total cyst excision, but their patient was lost 
due to a cerebral stroke on the 19th postoperative day 
[29]. The current literature states the main approach in 
symptomatic fourth ventricle arachnoid cysts and 
craniovertebral junction cysts as the excision of the 
cyst totally through suboccipital craniectomy as much 
as possible in all cases. Cystoperitoneal shunting 
alone or ventriculoperitoneal shunting with partial 
excision and marsupilization of the cyst have also 
been performed for the treatment of fourth ventricle 
arachnoid cysts and craniocervical junction arachnoid 
cysts. Ventriculoperitoneal shunting has been 
performed in cases of arachnoid cysts located in the 
fourth ventricle, but patient symptoms have not 
improved. A second operation was performed for 
patients during which the liquid content of the cyst 
was evacuated and cyst walls were excised. The 
patients’ clinical condition improved after the cyst 
excision [19-21]. Nomura and associates have 
reported successful management of a complicated 
posterior fossa arachnoid cyst case via endoscopic 
fenestration [30]. Our presented case had an 
arachnoid cyst extending from the fourth ventricle to 
the upper border of the dens of the axis. We think that 
there is still not enough information collected 
regarding the management and postoperative 
complications of arachnoid cysts extending from the 
fourth ventricle to the craniocervical junction. Cyst 
evacuation and excision of the cyst walls as much as 
possible should be performed to relieve patient 
symptoms according to the literature [19-21]. The 
reports associated with posterior fossa arachnoid 
cysts do not mention the patient position during 
suboccipital craniectomy and also the presence of any 
postoperative intracranial air. The sitting position may 
cause abundant cerebrospinal fluid to escape and air 
passing into the cranium after excision of the posterior 
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fossa cyst. Suboccipital craniectomy should therefore 
be performed in the Concorde position to decrease air 
passage into the cranium. In our presented case, we 
performed suboccipital craniectomy and also total cyst 
excision with the patient in the Concorde position. We 
did not choose to perform ventriculoperitoneal 
shunting due to the lack of hydrocephalus. We think 
that the Concorde position caused less intracranial air 
than the sitting position, and it provided better comfort 
in the postoperative period. The cranial computerized 
tomography performed in the first postoperative day 
due to the patient’s headache showed air within the 
ventricular and cisternal systems (Fig. 3a). The air 
resolved over time and the follow.up computerized 
cranial tomography on the postoperative 4th day 
showed a decreased amount of air within the cysterns 
and ventricles (Fig. 3b). The patient’s headache also 
resolved. Our patient's symptoms and signs improved 
and the difficulty walking and grasping objects 
decreased compared to the preoperative period. A 
follow.up craniocervical MRI performed two months 
later showed no cyst residue and no pressure effect 
on the neural structures.  

In conclusion, symptomatic fourth ventricle 
arachnoid cysts extending into upper border of the 
dens of the axis should be treated surgically rather 
than conservatively. Suboccipital craniectomy should 
be performed to excise the arachnoid cyst and the 
cyst walls should be dissected and excised as much 
as possible. A ventriculoperitoneal shunt should not 
be thought as the first step treatment choice. If the 
patient has continuing hydrocephalus and does not 
respond well to cyst excision, a shunt procedure 
should be thought as the second step treatment 
choice.  
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