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Introduction

Background Symptomatic cerebellar cyst formation after surgery is rare and the
mechanism remains unknown. We describe a cerebellar cyst that gradually expanded,
becoming symptomatic, after the removal of a foramen magnum meningioma and
discuss the mechanism of cyst formation.

Case Description A 76-year-old woman with a tumor at the foramen magnum was
treated by posterior fossa craniotomy and C1 hemilaminectomy. The patient suddenly
developed cerebellar symptoms and consciousness disturbance approximately 1 week
into an otherwise good postoperative course. Imaging showed a subcutaneous
pseudomeningocele in the occipital region and cerebellar cyst formation. After
resolution by fenestration of the cerebellar cyst and duraplasty, the patient’s symp-
toms gradually improved. No tumor or cerebellar cyst recurrence has been detected in
over 5 years since the surgery.

Conclusion Postoperative pseudomeningocele appeared crucial for cerebellar cyst
formation. Postoperative development of symptomatic cerebellar cysts is rare but
should be recognized as a serious, sometimes life-threatening, postoperative compli-
cation of posterior fossa surgery.

atic, causing cosmetic problems, meningitis, or compression
of the brain/nerve tissue, most cases are asymptomatic.’

Early complications after craniotomy include postoperative
hemorrhage, cerebral edema, and epilepsy but pseudome-
ningocele may also commonly occur after posterior fossa
surgery and spinal surgery."? It is characterized by epidural
retention of cerebrospinal fluid (CSF) that leaks subcutane-
ously from the surgical wound but is rarely associated with
cyst formation. While pseudomeningocele can be symptom-

article published online
July 11, 2024

DOI https:/[doi.org/
10.1055/s-0043-1776300.
ISSN 2248-9614.

Postoperative cyst formation in the brain parenchyma is a
rare complication,® particularly in the cerebellum, and the
formative mechanism is unknown. Here, we report a case of
life-threatening cerebellar cyst formation after foramen mag-
num meningioma removal in which a pseudomeningocele in
the posterior neck area formed postoperatively and appeared
to associate with cyst formation. We also review the relevant
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Fig. 1 T1- (A) and T2-weighted (B, C) magnetic resonance images on admission, showing a round mass compressing the spinal cord at the

foramen magnum.

literature and discuss potential mechanisms of cerebellar cyst
formation.

Case Description

A 76-year-old woman presented to her primary care physi-
cian with complaints of motor paresis of the left lower
extremity for the previous 2 months. She was referred to
us after imaging showed a mass in the foramen magnum.

On admission, the patient was alert and well-oriented,
with tetraparesis predominantly on the left side and gait
disturbance. Laboratory tests were normal, except for a
pattern of moderate renal failure (serum creatinine was
1.46 mg/dL and estimated glomerular filtration rate was
27.3). Magnetic resonance (MR) imaging revealed a mass
in the foramen magnum that was compressing the spinal
cord (=Fig. 1) but contrast enhancement studies were not
performed due to the renal failure. The preoperative diagno-
sis was foramen magnum meningioma.

The patient underwent suboccipital craniotomy and C1
hemilaminectomy. The dura was opened slightly curvili-
nearly from the cerebellum to the superior margin of the

C2 lamina. The tumor originated from the dura in the
anterior surface of the foramen magnum and was removed
entirely via a transcondylar approach. The intraoperative
course was uneventful and the dura mater was sutured with
4-0 nonabsorbable, sterile, surgical braided thread before
fibrin glue spray was applied.

Computed tomograms on the first postoperative day
showed no abnormalities or postoperative hemorrhaging
or hydrocephalus (=Fig. 2). Postoperative recovery was
good but, on the 7th postoperative day, the previously
alert patient started complaining of mild dizziness and
headache. Imaging studies showed a subcutaneous pseu-
domeningocele in the occipital region and cyst formation
along the folia of the cerebellum (~Fig. 3). On the 8th
postoperative day, the patient became comatose and com-
puted tomograms showed a further enlarged cerebellar
cyst compressing the brain stem and fourth ventricle,
causing hydrocephalus (~Fig. 4).

The patient underwent emergency surgery to achieve
decompression of the brain stem by fenestrating the cerebellar
cyst. Intraoperative findings showed a small gap in the dural
suture over the cerebellum, allowing subcutaneous CSF to

Fig. 2 Computed tomogram images taken on the 1st day after surgery showing there were no cerebellar hemorrhage or hydrocephalus.
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Fig.3 Heavy T2 volume isotropic turbo spin echo acquisition magnetic resonance images of axial (A), coronal (B), and sagittal (C) taken on the

7th day after surgery showed there was cyst formation along the folia.

Fig. 4 Computed tomogram images taken on the 8th day after
surgery showed the cyst enlargement and worsening hydrocephalus.

enter the dura. A fenestration was made in the cerebellar cyst
and CSF outflow was confirmed. The dura was again sutured
watertight and fibrin glue spray was applied. Finally, a Valsalva
maneuver was performed to ensure no CSF leakage.

After fenestration and duraplasty, the patient’s symptoms
gradually improved. The pathological diagnosis of the tumor
was transitional meningioma. The patient underwent reha-
bilitation and was discharged 7 weeks postoperatively with
only mild ataxia. No recurrence of the tumor or the cerebellar
cyst has occurred for 5 years after surgery.

Discussion

Postoperative symptomatic cyst formation in the cerebrum is
occasionally encountered,” but cerebellar cysts are extremely
rare. When arteriovenous malformations are managed with
gamma knife surgery, cyst formation has been reported to be
one of the most common complications.® Meanwhile, cases of
cysts developing and enlarging in the same area after brain
tumor resection have also been reported.”’ While the exact
cause is unknown, multiple mechanistic factors have been
proposed for intraparenchymal cyst formation depending on
the clinical cause. Possible causes include increased perme-
ability of the injured vessels, liquefaction due to coagulation
necrosis, and breakdown of the blood-brain barrier.? With
these putative causes, the mechanism may be the formation of
a “valve”-like structure formed by repositioned brain tissue,

oxidized regenerated cellulose used for hemostasis, and arach-
noid membrane in the roof area of the tumor resection cavity,
creating a one-way flow of CSF to form the cyst.’

In our case, pseudomeningocele occurred postoperatively, a
rare event since postoperative incidence is reported as 4.5%
after neurological procedures.> These lesions are primarily
occipital, with few supratentorial lesions reported. Pseudo-
meningocele formation is mainly from inadequate closure of
the dura mater® that allows extradural accumulation of CSF
and cystic enlargement.* There are scarce studies on how
pseudomeningocele accumulates CSF within the brain paren-
chyma. However, since the dura mater was not sutured
watertight in this case, postoperative epidural leakage may
have been causative; the CSF that accumulated subcutaneously
due to the one-way valve effect probably formed the pseudo-
meningocele.” However, the limited subcutaneous space and
intraoperative glue applied to the dura prevented the pseu-
domeningocele from expanding, further increasing local epi-
dural pressure. This acted as a high-pressure pump, propelling
epidural CSF along the dural defect toward the cerebellum,
spreading along the folia, and forming and expanding the cyst.

To our knowledge, only 12 cases of cerebellar cyst forma-
tion after neurosurgical procedures have been reported,
including our patient (=Table 1). Most cases were female
(M: F=4:8) and aged between 44 and 76 (average age of
57.9) years. Eight of these 12 cases were complicated by
pseudomeningocele. These reports, similarly to ours, con-
cluded that dural defects and small tears in the arachnoid and
parenchyma of the cerebellum affect the one-way valve
mechanism, causing CSF to accumulate in the cyst.3'4’3’9
This emphasizes the CSF connection between the pseudo-
meningocele and the cyst, similar to our case.

Manley and Dillon reported three cases of cerebellar cysts
after lumbar drainage for postoperative pseudomeningocele.'°
Those cases were characterized by the rapid formation of cysts
after lumbar drainage, differing from our case in which the cyst
expanded gradually. They speculated that the sudden pressure
change in the posterior fossa caused by lumbar drainage was
responsible for cerebellar cyst formation. On the other hand,
four cases of simple cysts without complications of pseudo-
meningocele have been reported, with Wait et al mentioning
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postoperative changes in venous return, while Cui et al in-
ferred parenchymal brain damage due to over-retraction to the
cerebellum.'™'? Thus, there is no single mechanism for cere-
bellar cyst formation but rather a combination of several
factors, including intraoperative brain injury, dural and arach-
noid damage, and abrupt changes in posterior cranial fossa
pressure gradients.

As seen in our case, optimal pseudomeningocele avoid-
ance is achieved by elimination of CSF leakage from the
dura. Small dural defects heal almost spontaneously,
whereas large dural defects, inadequate soft tissue cover-
age, scar tissue, previous irradiation, infection, nutritional
deficiencies, steroids, and elevated CSF pressure may delay
dural defect recovery.'® As the CSF water hammer effect is
also associated with tissue detachment, cyst formation, and
cyst enlargement,” it is, therefore, necessary to completely
prevent CSF leakage by using various sealants (e.g., fibrin
glue) and the Valsalva maneuver during dural suture, as
well as protective brain manipulation during the operation.
Additionally, if a pseudomeningocele occurs, they often
improve with conservative treatments, such as compression
dressings, and rest to keep the head elevated but intractable
cases may require needle aspiration or lumbar drainage.’
However, lumbar drainage should be performed cautiously
because Manley and Dillon'® reported that cerebellar cysts
might form after lumbar drainage, worsening the condition.
Surgical treatment is indicated if the pseudomeningocele
becomes large enough to cause neuropathy.’ If additional
cerebellar cysts form, close monitoring is mandatory since
coma can occur, requiring prompt surgical release of the
cyst to relieve brain stem pressure as seen in our case and
the case of Chiang and Lin.?

Conclusion

As pseudomeningocele due to CSF leakage from the dura
after craniotomy was likely causative for cerebellar cyst
formation in our case, we recommend watertight dural
closure as essential for prevention. Even if some patients
may be asymptomatic with conservative treatment, vigi-
lance against pseudomeningocele that leads to cerebellar
cyst formation, although rare, is required.

Note
This case report complies with the Declaration of Helsinki.
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