
170https://kjnt.org

ABSTRACT

We report 3 cases of arachnoid cysts (ACs) that completely disappeared after burr hole drainage, 
without cyst fenestration into the subarachnoid space or cystoperitoneal shunt. The first patient 
was a 21-year-old female with an AC of the right cerebral convexity, found incidentally. After 
endoscopic AC fenestration was performed, the patient complained of persistent headache. 
Two-month postoperative brain imaging revealed reaccumulated AC and associated multi-
stage subdural hematoma. Burr hole drainage was performed to resolve the chronic subdural 
hematoma (CSDH). Three months later, brain computed tomography showed that the CSDH 
and the AC had disappeared. The second patient was an 11-year-old male who had a history of 
trauma 1 month prior to presentation at the clinic. Brain magnetic resonance imaging revealed 
an AC in the left sylvian fissure with CSDH. We performed burr hole drainage to treat the CSDH 
first. Subsequently, the AC as well as the CSDH disappeared. The third case was an AC of the 
right parietal convexity, found incidentally. Only burr hole drainage was performed, following 
which, the AC disappeared. This case series shows that an AC can disappear naturally after 
rupture into the subdural space by trauma or the burr hole procedure.
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INTRODUCTION

Arachnoid cysts (ACs) are congenital fluid filled cavities within arachnoid or between 
arachnoid and pia mater containing cerebrospinal fluid-like fluid. They most commonly 
occur in the middle fossa. The pathogenesis is still not clear, and little is known about its 
natural course. One of the common complications of ACs is the development of chronic 
subdural hematoma (CSDH) or hygroma. Several cases of spontaneous disappearance of ACs 
have been reported after occurrence of subdural hematoma or hygroma. The mechanism is 
not clear, but consecutive absorption of the cyst fluid after a tear in the cyst caused by trauma 
is one hypothesis for the spontaneous disappearance.

We report 3 cases of ACs that completely disappeared after burrhole drainage into subdural 
space, with or without cyst fenestration into subarachnoid space or cystoperitoneal shunt. 
All 3 of our cases were ACs located in supratentorium. In 2 of the 3 cases, CSDH was 
accompanied by an AC.
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CASE REPORT

Informed consent was obtained from all individual participants included in this study. Our 
Institutional Review Board approved this study (IRB No, 2019-02-002).

Case 1
A 21-year-old female without any medical history visited the emergency clinic because of 
headache. A computed tomography (CT) scan showed an AC in the right middle cranial fossa 
(FIGURE 1A). There was no evidence of recent hemorrhage. Because of persistent headache, 
endoscopic fenestration of the cyst wall was performed. An immediate postoperative CT scan 
showed that the size of AC was reduced. (FIGURE 1B). However, the patient still complained 
of persistent headache, and postoperative 2-months brain CT scan revealed the multi-stage 
subdural hematoma in the right fronto-temporo-parietal convexity with midline shifting 
to the left side (FIGURE 1C). Burrhole drainage was performed to resolve the subdural 
hematoma. We confirmed the neonembrane of the subdural hematoma and performed 
catheter drainage from the subdural space. No identification or treatment of the wall of the 
AC was performed at al. In brain CT scan after the burrhole drainage, CSDH disappeared, but 
a reaccumulation of AC was newly notified (FIGURE 1D). The patient's headache was relieved 
without any neurologic deficit. Brain CT scan performed 3 months later showed an absence 
of CSDH as well as a significant regression of AC (FIGURE 1E).

Case 2
The second patient was an 11-year-old male patient, who had trauma history 1 month ago. 
He underwent brain magnetic resonance imaging (MRI) because of sudden headache and 
vomiting started from 2 days ago, and AC in left sylvian fissure and CSDH with subfalcian 
herniation were revealed (FIGURE 2A). We planned to treat CSDH first by burrhole drainage 
and then consider managing AC afterward. We performed burrhole trephination and 
natural drainage for 1 night after confirming the presence of chronic subdural membrane. 
Postoperative CT scan showed disappearance of CSDH and remaining AC with air density 
(FIGURE 2B). The clinical symptoms including headache and vomiting were completely 
improved. During the outpatient follow-up period of 18 months, the brain expanded and 
AC disappeared without any further management (FIGURE 2C). The AC as well as CSDH did 
not recur for 18 months since the burrhole drainage for CSDH. Brain CT at postoperative 18 
months showed dural calcification in temporal area (FIGURE 2D).
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FIGURE 1. Illustration of case 1. (A) Preoperative CT scan showed an AC in the right middle cranial fossa, (B) Immediate postoperative CT scan showed that 
the size of AC was reduced. (C) Postoperative 2-months CT scan revealed the multi-stage subdural hematoma in the right fronto-temporo-parietal convexity 
with midline shifting to the left side, (D) After burrhole drainage, CSDH disappeared, but reaccumulation of AC was newly notified, and (E) Follow-up CT scan 
performed 3 months after burrhole drainage showed an absence of CSDH as well as a significant regression of the AC. 
CT: computed tomography, AC: arachnoid cyst, CSDH: chronid subdural hematoma.



Case 3
A 65-year-old woman with a history of hypertension visited department of neurology because 
of facial palsy. Facial palsy improved after medical treatment, but brain MRI performed to 
evaluate facial palsy revealed an AC in the right parietal convexity (FIGURE 3A). The burrhole 
trephination and catheter drainage within the cyst were performed after a dura incision 
(FIGURE 3B). There was no new neurologic symptom after the surgery. Postoperative 3 
months CT scan showed a complete disappearance of AC (FIGURE 3C).

DISCUSSION

This case series shows that the ACs disappeared after burrhole drainage. In first 2 cases, 
CSDH was accompanied, and burrhole drainage was performed within the subdural 
space. In the third case, burrhole drainage was performed within the AC. The etiology 
of AC is still controversial and unknown.4) There are several theories that attempt to 
explain the formation of ACs; agenesis in certain part of the brain, a minor aberration 
in the development of the arachnoid, and developmental defect from condensation of 
the mesenchyme or abnormalities of CSF flow.3,16) Some of suggested mechanisms that 
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FIGURE 2. Illustration of case 2. (A) Brain CT showed an AC in left sylvian fissure and accompanied CSDH with subfalcian herniation, (B) Postoperative CT scan 
revealed disappearance of CSDH and remaining AC with air density, (C) In the follow-up CT scan 18 months after burrhole drainage, the brain expanded and AC 
disappeared without further management, and (D) The AC as well as CSDH did not recur until 18 months after burrhole drainage for CSDH. 
CT: computed tomography, AC: arachnoid cyst, CSDH: chronid subdural hematoma.

A B C

FIGURE 3. Illustration of case 3. (A) Brain MRI revealed an AC of the right parietal convexity found incidentally, 
(B) Post-burrhole trephination CT scan. Catheter drainage was performed after dura incision (C) Postoperative 3 
months CT scan showed complete disappearance of AC. 
MRI: magnetic resonance imaging, CT: computed tomography, AC, arachnoid cyst.



explain the growth of the cyst are the ball valve hypothesis that an one-way flow from 
the subarachnoid space into the cyst increases the cyst, osmotic gradient theory that the 
osmotic gradient in the cystic fluid caused by microhemorrhage within the cystic cavity 
diffuses the liquid into the cyst, and fluid production theory that borderline cells lining the 
walls of the cyst produce cystic fluid.3,7,10)

One of the main complications of the AC is CSDH or subdural hygroma, and 2 of our cases 
were accompanied by CSDH.2,6,13,19) The pathogenesis of AC-related CSDH is not clear, but 
it can occur even when the trauma is negligible or minor. A few authors suggest that CSDH 
may occur from either the vessels surround the cyst wall or floating vessels in the cyst.13,19) 
Although some authors have emphasized the structure between the dura and the arachnoid 
membrane, it is almost impossible to identify the bleeding point during AC-related CSDH 
surgery due to the distortion of original anatomical structure by hematoma.8,9) Page et al.13) 
proposed 2 hypotheses to explain the cause of CSDH accompanied with AC. The first is that 
the bridging vein of the cyst wall easily ruptures from receiving pressure through the cyst. 
The second hypothesis is that AC is more easily ruptured than normal brain, thus the cyst 
cavity provides the fluctuating movement of the cystic fluid and the shearing force being 
transmitted to the outer membrane. Therefore, the small vessels tearing between the outer 
arachnoid membrane and the dura results in a symptomatic chronic stage. This would 
explain that most AC-related CSDH patients have an absent or minor trauma history.

Treatment of AC includes craniotomy and fenestration, endoscopic fenestration, and 
cystoperitoneal shunt. However, the optimal treatment of AC with subdural fluid collection 
is controversial.17) In few cases, spontaneous non-surgical resolution of AC after head trauma 
has been reported. Most of these cases happened in young men, and the most common site 
was middle cranial fossa. In 1986, Yamanouchi et al.20) reported that the cyst of the middle 
cranial fossa was spontaneously decreased after a head trauma. They assumed that the 
cystic fluid would have been drained into the subdural space and reabsorbed there. Mori et 
al.12) reported 2 similar cases, consistent with those of Yamanouchi et al.20) in the reduction 
and spontaneous disappearance of AC. Cullis and Gilroy5) described that they confirmed 
a connection between the cyst and the subdural space during operation. Spontaneous 
reduction of AC has also been reported in cases of posterior fossa. Arunkumar et al.1) 
reported a spontaneous reduction of cyst located along the midline, which required surgical 
treatment due to symptom recurrence and re-expansion of cyst. In another case reported by 
Takagi et al.,18) cyst was located at the cerebello-pontine angle. A complete resolution of the 
posterior fossa cyst was reported in a 7-month-old child.14) Three other cases were reported by 
Moon et al.13) and Poirrier et al.15)

Most of these reported literature shows that the spontaneous reduction of AC can occur after 
a mild trauma. In the former 2 of our 3 cases, trauma led to CSDH and burrhole drainage was 
performed within subdural space. In the third case, burrhole drainage was performed within 
the cyst itself, and it served as an artificial trauma causing the pressure inside the cyst to be 
directed outwards, resulting in cyst reduction. Communication between cyst and subdural 
space occurred due to trauma in the 2 cases with CSDH, and an artificial communication was 
caused by burrhole drainage in the third case. The pressure inside the cyst resulted by the 
traumatic connection from the tearing of the cyst wall caused the fluid to drain out and the 
disappearance of AC. In all 3 cases, the interval from the burrhole drainage to the complete 
disappearance of the cyst was at least 3 months. Along with the reduction of AC, the patients' 
symptoms including headache also improved.
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We believe that some ACs can be treated with burrhole drainage, especially in cases 
accompanied with CSDH after rupture into subdural space. If a traumatic connection is 
maintained between the cyst and the subdural space, regression and disappearance of AC 
after drainage might be expected.

CONCLUSION

In all 3 cases, the AC remained completely disappeared after the burrhole trephination. 
This case series shows that the AC can disappear naturally after being ruptured into the 
subdural space by the trauma or burrhole procedure. The natural course of ACs is dynamic, 
and intracystic and intraparenchymal pressure is likely to be involved in the process. Further 
prospective study will be needed to clarify the mechanism.
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