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INTRODUCTION

Arachnoid cysts are usually asymptomatic and discovered incidentally. However, cysts may occasion-
ally rupture because of minor head trauma. We describe the radiologic follow-up of 5 patients with
ruptured arachnoid cysts featuring spontaneous resolution, subdural hygroma formation, and cystic
and subdural hemorrhage. From January 2004 through July 2020, 5 patients (1.3%) with ruptured
arachnoid cysts were evaluated out of 388 patients with arachnoid cysts encountered at our institution
at that time. The 5 patients were all male, and they ranged in age from 6-17 years (median, 12 years).
The median duration of radiologic follow-up was 3.5 years (range, 2.3—-10.1 years). All of the ruptured
arachnoid cysts were overlying the temporal lobe with Galassi type Il. The median cyst diameter was
4.9 cm (range, 4.4-8.9 cm). Four patients had a history of recent minor head trauma. There were no
particular neurologic symptoms in their past medical history in all patients. In the follow-up, two pa-
tients” cysts resolved spontaneously without hemorrhage. One patient’s cyst resolved post-burr-hole
drainage for chronic subdural hemorrhage. Another patient, whose cyst led to a hemorrhage and
chronic subdural hemorrhage, recovered following a craniotomy, hematoma removal, and cyst fenes-
tration. Another patient, presenting with hygroma, cystic hemorrhage, and chronic subdural hemor-
rhage, was treated with burr-hole drainage. Three patients recovered postoperatively. Arachnoid cysts
rarely rupture, and surgical intervention is required for some cases associated with hemorrhage. Post-
operatively, all patients had good outcomes without complications in this series.
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for ruptured arachnoid cysts with hemorrhage has not been
established. These cysts sometimes resolve spontaneously, so

Arachnoid cysts are benign intracranial lesions often dis-
covered incidentally. These occur more frequently in males
[1]. Most arachnoid cysts are asymptomatic; however, some
patients experience cyst rupture spontaneously or after head
trauma [1-4]. Arachnoid cyst rupture rates are in the 2.3%-
4.6% range [4-6]. Ruptured cysts can cause subdural hygro-
ma formation and hemorrhagic complications, which can be
life-threatening in severe cases. A standard treatment protocol
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the watch-and-wait strategy without surgery is feasible for pa-
tients with mild neurological symptoms. Some symptomatic
cysts require surgical intervention, however. Subdural hemor-
rhage removal through burr-hole trephination is widely per-
formed and improved prognosis [3,7,8]. We retrospectively
analyzed ruptured arachnoid cysts with or without hemor-
rhage and reviewed the relevant literature.

CASE REPORTS

A summary of 5 cases of ruptured arachnoid cysts
The patients” information is summarized in Table 1. From
January 2004 through July 2020, 5 patients (1.3%) with rup-
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Table 1. The summary of five cases with ruptured arachnoid cysts
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Age History . Galassi ~ Size . Lo . Follow-up
Case Sex Location After cystic rupture Surgical intervention
(yr) of HT type (cm) (yr)
1 6 M Yes Right T I 89  Spontaneous resolution - 4.0
2 7 M Yes Left T I 44  Spontaneous resolution - 35
3 12 M Yes Left T 11 49  CSDH, spontaneous resolution Burr-hole CSDH drainage 23
4 4 M No Left T I 6.6  Cystic hemorrhage, CSDH, Craniotomy, hemorrhage 34
resolution removal, cystic fenestration
5 17 M Yes Left T I 4.7  Hygroma, cystic hemorrhage, ~ Burr-hole CSDH drainage 10.1
CSDH

HT, head trauma; M, male; T, temporal lobe; CSDH, chronic subdural hematoma

tured arachnoid cysts were encountered out of a total of 388
patients with arachnoid cysts managed at our institution. The
mean age of 388 patients was 35.8 years, ranging from 0.1 to
80.0 years. There were 124 patients aged 20 or below, and 264
aged above 20. The male-to-female ratio was 225:163, with
males comprising 58.0%. All 5 of these patients were males
aged 6-17 years (median, 12 years). The median duration of
radiologic follow-up was 3.5 years (range, 2.3-10.1 years). All
of the ruptured arachnoid cysts were overlying the temporal
lobe (4 at the left temporal lobe and 1 at the right lobe) with
Galassi type II. The median cyst diameter was 4.9 cm (range,
4.4-8.9 cm). Four patients had a history of recent minor head
trauma, and one did not have any history of head trauma.
There were no particular neurologic symptoms in their past
medical history in all patients. All patients were mentally alert
at presentation. Three of the patients complained of headaches
and other symptoms, such as dizziness, nausea, and vomiting.

During follow-up, 2 of the 5 patients experienced sponta-
neous resolution without hemorrhage. The other 3 patients’
ruptured arachnoid cysts were complicated by hemorrhage.
One patient with a chronic subdural hematoma underwent
burr-hole drainage, with subsequent cyst resolution without
further treatment. One patient experienced cystic hemorrhage,
which progressed to a chronic subdural hematoma. This pa-
tient underwent craniotomy, hematoma removal, and cystic
fenestration, after which the arachnoid cyst resolved. The last
patient developed a subdural hygroma, cystic hemorrhage,
and chronic subdural hemorrhage. He underwent burr-hole
hemorrhage drainage. Three patients recovered well without
neurological dysfunction.

Patient 2: ruptured arachnoid cyst with spontaneous
resolution

A 7-year-old boy presented with an incidentally detected
brain lesion after head trauma. Brain CT revealed a ruptured
arachnoid cyst (diameter, 4.4 cm) overlying the left temporal
lobe, as well as protrusion of a thinned temporal bone (Fig.
1A and B). There was no loss of consciousness. He was alert

and did not have any neurological symptoms. He underwent
the clinical and radiologic follow-up. Follow-up CT images
3.5 years later showed that the cyst spontaneously resolved,
but the temporal bone changes persisted (Fig. 1C and D).

Patient 3: ruptured arachnoid cyst with chronic
subdural hematoma and spontaneous resolution of
arachnoid cyst

A 12-year-old boy presented with a 1-week history of wors-
ening headaches. He had experienced 2 separate incidents of
head trauma about 1 month before presenting. Brain MRI re-
vealed an arachnoid cyst (diameter, 4.9 cm) on the left tempo-
ral lobe (Fig. 2A) and a chronic subdural hematoma in the left
hemisphere (Fig. 2B). The patient underwent radiologic fol-
low-up in conjunction with medical treatment for mild neu-
rological symptoms. One month later, the patient experienced
severe headaches and dizziness. Brain CT revealed a temporal
arachnoid cyst (Fig. 2C) and an enlarged chronic subdural
hematoma with midline shift (Fig. 2D). Burr-hole drainage
was performed to remove the hematoma. Postoperatively, the
patient’s symptoms—which were caused by cranial hyperten-
sion related to the subdural hematoma—resolved, and he re-
covered well. Two years later, CT revealed that the arachnoid
cyst had shrunk to a diameter of 2.5 cm and that there was no
associated chronic subdural hematoma (Fig. 2E and F).

Patient 5: ruptured arachnoid cyst with subdural
hygroma, cystic hemorrhage, and chronic subdural
hematoma

A 17-year-old boy was diagnosed with an arachnoid cyst (di-
ameter, 4.7 cm) on the left temporal lobe (Fig. 3A and B). Af-
ter 5.5 years, he complained of a persistent headache after ex-
periencing head trauma from a fall 11 days before presenting.
Brain CT revealed a temporal arachnoid cyst with bilateral sub-
dural hygromas (Fig. 3C and D). The patient underwent ra-
diologic follow-up with medical treatment for mild neurolog-
ical symptoms. More than a month later, he complained of a
worsened headache and nausea. He was alert and had no motor
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Fig. 1. Patient 2: radiologic follow-up of a ruptured arachnoid cyst with spontaneous resolution. A and B: 4.4 cm—diameter arachnoid cyst
on the left temporal lobe on CT. C and D: Follow-up CT image showing a spontaneously resolved cyst and persistent temporal bone chang-

es after 3.5 years.

weakness. Brain CT revealed cystic hemorrhage and a chronic
subdural hematoma on the left frontotemporal lobe (Fig. 3E
and F). He was treated with burr-hole drainage to remove sub-
dural hematoma. He recovered well; his postoperative head-
aches dissipated over time. Follow-up brain CT 1.5 years later
showed an enlarged arachnoid cyst without any hemorrhage
(Fig. 3G and H). No neurological dysfunction was observed
during the follow-up.

DISCUSSION

Arachnoid cysts are extra-axial cystic lesions with walls com-
posed of arachnoid membrane and filled with cerebrospinal
fluid (CSF) or CSF-like fluid. The prevalence of arachnoid cysts
is higher among males with 81.3% [7]. The underlying patho-
genic mechanism of arachnoid cysts is not entirely clear, but
the most widely accepted theory is that arachnoid cysts result
from abnormal development of the subarachnoid space dur-
ing the splitting of the primitive perimedullary mesh by CSF
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flow [3]. There are 3 hypotheses that attempt to explain the
pathophysiology of cyst growth: the active pump (secretion),
valve mechanism, and oncotic pressure hypotheses [1]. Arach-
noid cysts can develop in any part of the intracranial space, but
the middle cranial fossa—which houses about half of these le-
sions—is the most commonly affected site. Other relatively fre-
quent arachnoid cyst sites are the cerebral convexities, quad-
rigeminal cistern, cerebellopontine angle, suprasellar cistern,
and cisterna magna [3-5]. Arachnoid cysts are usually asymp-
tomatic and can be found incidentally. However, modern neu-
roimaging technologies have facilitated increased diagnosis
of arachnoid cysts. Many such cysts are incidentally identified
by CT or magnetic resonance images captured in the workup
of conditions, most commonly head injuries [3,4,9]. Associat-
ed symptoms and signs vary by cyst site but can include head-
aches, seizures, and neurologic deficits.

Although arachnoid cysts are benign lesions, they could be
associated with some changes that may occur spontaneously
or after head trauma. Cysts can enlarge or rupture. Rupture is
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Fig. 2. Patient 3: radiologic follow-up of a ruptured arachnoid cyst with a chronic subdural hematoma and spontaneous resolution of arach-
noid cyst. A: T2-weighted magnetic resonance (MR) image showing a 4.9-cm—diameter arachnoid cyst on the left temporal lobe. B: T2-
weighted MR image showing a chronic subdural hematoma in the left hemisphere. C: 1-Month follow-up CT image showing a temporal
arachnoid cyst after aggravated symptoms. D: 1-Month follow-up CT image showing an enlarged chronic subdural hematoma with midline
shift. E: 2-Year follow-up CT image showing that the arachnoid cyst had shrunk to a diameter of 2.5 cm. F: 2-Year follow-up CT image
showing no chronic subdural hematoma.

a rare complication of arachnoid cysts, with an incidence re-
ported to be in the 2.3%-4.6% range [5,6,10]. At our institu-
tion, 5 patients (1.3%) were diagnosed with ruptured arachnoid
cysts among 388 patients encountered with arachnoid cysts
during the investigated time frame. Importantly, there may
have been more ruptured arachnoid cysts that were just not
discovered. Ruptured arachnoid cysts can resolve spontaneous-
ly. They can also be associated with subdural hygroma forma-
tion and hemorrhagic complications (subdural or intracystic
hematomas, for example). Larger arachnoid cysts (with diam-
eters >5 cm) and head injury are widely accepted risk factors
for arachnoid cyst rupture with hemorrhagic complications
[2,5,7]. Some studies have demonstrated arachnoid cyst loca-
tion (in the middle cranial fossa) to be a statistically significant
risk factor for cyst rupture [5]. Children, adolescents, and young
adults with intracranial arachnoid cysts are at the greatest risk
for arachnoid cyst-associated hemorrhage [6,7,9,11]. An un-
detected arachnoid cyst rupture should be considered in the
context of a child or young adult presenting with a chronic sub-

dural hematoma. The mechanism underlying arachnoid cyst
rupture has not been definitively established. Two mechanisms
have been proposed, however [3,6,8,9]. The first theory is that
arachnoid cyst rupture is associated with the rupture of bridg-
ing veins or vessels in the cyst wall, owing to the easy transfer
of pressure through the cyst [3]. The second theory is that the
lower compliance of arachnoid cysts compared with that of
normal brain tissue reduces intracalvarial cushioning follow-
ing mild trauma.

There is no consensus on the optimal treatment of ruptured
arachnoid cysts, which depends on the symptom pattern and
cyst location. Observation is possible in most patients with no
symptoms or mild symptoms because arachnoid cysts asso-
ciated with subdural or epidural hematomas may also sponta-
neously resolve [7-9,12,13]. If arachnoid cysts do not resolve
spontaneously, burr-hole subdural drainage, craniotomy and
cyst fenestration, and endoscopic cyst fenestration are the neu-
rosurgical options [9,10]. Burr-hole drainage of chronic sub-
dural hematomas that avoids manipulation of the arachnoid
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cyst should be the first-line surgical procedure for patients with experience hematoma recurrence (incidence, 8.2%) [3,7]. Cra-
neurological symptoms. However, simple drainage of chronic niotomy and cyst fenestration is another option for patients
subdural hematomas is not sufficient for some patients who with a risk of recurrence; only 1.5% of those who undergo this

Fig. 3. Patient 5: radiologic follow-up of a ruptured arachnoid cyst with subdural hygroma, cystic hemorrhage, and chronic subdural hema-
toma. A and B: CT image showing a 4.7-cm—diameter temporal arachnoid cyst. C: Temporal arachnoid cyst on 5.5-year follow-up CT. D: Bi-
lateral subdural hygromas on 5.5-year follow-up CT. E: Arachnoid cyst with hemorrhage on 5.6-year follow-up CT. F: Chronic subdural he-
matoma on the left frontotemporal lobe on 5.6-year follow-up CT. G and H: Enlarged arachnoid cyst without any hemorrhage on 7.1-year
follow-up CT.
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procedure experience hematoma recurrence [7,8]. However,
craniotomy and cyst fenestration is associated with relatively
high rates of morbidity (10%—15%) and mortality (1%) [4,14].
Endoscopic cyst fenestration is another treatment option [3,
7,15]. The choice between cyst removal and simple burr-hole
subdural drainage remains controversial.

At our institution, 5 patients with ruptured arachnoid cysts
were treated between January 2004 and July 2020. Two of
them experienced spontaneous resolution without hemor-
rhage throughout the follow-up period. One patient with a
chronic subdural hematoma underwent burr-hole drainage.
Craniotomy, hematoma removal, and cystic fenestration were
performed on a patient with cystic hemorrhage and chronic
subdural hematoma. The last patient—with subdural hygroma
development, cystic hemorrhage, and chronic subdural hem-
orrhage formation—underwent burr-hole hemorrhage drain-
age. All of our patients were symptom-free postoperatively, and
no neurological symptoms or signs were reported or observed
during follow-up.

As the study’s limitations, our patient sample size was small.
Also, fewer detected cases in our study may result from unde-
tected rupture in asymptomatic arachnoid cyst patients, due
to infrequent radiologic check-ups.

In conclusion, arachnoid cysts are benign intracranial lesions
that rarely rupture. Observation is recommended for asymp-
tomatic cysts. Some cases associated with hemorrhage require
surgical intervention, and there is a favorable prognosis post-
operatively.
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