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BACKGROUND Perianeurysmal cysts in the brainstem after endovascular coil embolization are rare, and their underlying mechanism remains
unclear. The authors reported a case of a postcoiling perianeurysmal cyst that developed 6 years after endovascular coil embolization for a ruptured
aneurysm and reviewed the related literature.

OBSERVATIONS A 77-year-old woman had a history of subarachnoid hemorrhage 6 years earlier. The ruptured large left vertebral artery–posterior
inferior cerebellar artery aneurysm was treated with endovascular coil embolization. Two years later, the aneurysm regrew and perianeurysmal brainstem
edema was detected on magnetic resonance imaging (MRI); stent-assisted coil embolization combined with low-flow bypass was performed. Follow-up
MRI showed that the perianeurysmal edema gradually transformed into a perianeurysmal cyst over the next 3 years. Finally, the perianeurysmal cyst
caused gait disturbance with ataxia, and the patient received cyst puncture. After surgery, the symptom was immediately improved.

LESSONS The authors reported, for the first time, postcoiling of perianeurysmal cyst formation treated by cyst puncture. If perianeurysmal edema is
detected after endovascular coil embolization, especially for large aneurysms, it is necessary to consider progression to cyst formation and follow up
over time. In addition, cyst puncture is effective, depending on the symptoms and the lesion.
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Cyst formation in the perianeurysmal brain tissue after endovas-
cular coil embolization is a rare complication and is termed a
“perianeurysmal cyst.” Only 19 cases of perianeurysmal cyst have
been reported.1 We present a case of symptomatic perianeurysmal
cyst in the brainstem that developed 6 years after endovascular coil
embolization for a ruptured left vertebral artery–posterior inferior
cerebellar artery (VA-PICA) aneurysm.

Illustrative Case
A 77-year-old woman had a history of subarachnoid hemorrhage

(Hunt and Kosnik grade I) 6 years earlier. Initial digital subtraction
angiography (DSA) revealed a ruptured left VA-PICA aneurysm
11.5 � 12 mm; Fig. 1). The aneurysm was treated with endovascular

balloon-assisted coil embolization using bare platinum and hydrogel-
coated coils. The aneurysmal neck was intentionally left to maintain
patency of the PICA; thus, postembolization DSA demonstrated a
residual neck. The patient’s clinical course after treatment was good,
without any neurological symptoms. The patient was discharged with
a modified Rankin Scale score of 0 and was followed up with mag-
netic resonance imaging (MRI) every 6 months. After discharge, she
could do everything independently in her daily life.

However, her 2-year follow-up MRI showed recurrence of the
aneurysm and perianeurysmal edema in the left medulla oblongata
on fluid-attenuated inversion recovery sequence. She had no symp-
toms at the time. The recurrent aneurysm was treated using a pro-
phylactic occipital artery–PICA (OA-PICA) bypass and subsequent

ABBREVIATIONS CT = computed tomography; DSA = digital subtraction angiography; MRI = magnetic resonance imaging; OA-PICA = occipital artery–posterior inferior
cerebellar artery; VA-PICA = vertebral artery–posterior inferior cerebellar artery.
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additional stent-assisted coil embolization (Fig. 2). PICA-sacrificed
complete embolization was attempted, but at the final stage of
embolization, the jailed microcatheter was kicked out from the aneu-
rysm before occlusion of the PICA orifice. Therefore, the PICA was
preserved, and the flow signal of the OA-PICA bypass was gradu-
ally diminished and finally disappeared on 1-year follow-up MR
angiography. The perianeurysmal edema gradually changed into a
perianeurysmal cyst over the next 3 years. The size of the cyst
increased every year, and the cyst extended upward to the pons
level (Fig. 3). When it reached 25 mm, the patient presented gait
disturbance with ataxia and was readmitted to our hospital.

Her Glasgow Coma Scale score was 15. The manual muscle
testing score was grade 5 in both the upper and lower limbs. The
patient was able to walk with a cane but wobbled significantly.
She could not maintain her trunk in the sitting position, and a back-
ward fall was observed. The patient’s laboratory results were
unremarkable. Computed tomography (CT)-guided cyst puncture
through the right cerebellar peduncle and percutaneous aspiration
via the Ommaya reservoir system were planned to shrink the cyst
and reduce the mass effect on the brainstem (Fig. 4). Anatomical
orientations such as the venous sinus, the fourth ventricle, and the
aneurysm were confirmed before the operation, and the puncture
point and route were planned with Navigation Application (Brain-
Lab). The Ommaya reservoir (5.7 cm long) was placed along
the path of the puncture needle. A viscous liquid was drawn from
the cyst. The number of cells and protein in the liquid were 5/mL
and 47 mg/dL, respectively. Approximately 2 mL of aspiration was
obtained during the surgery. On postoperative day (POD) 3 and POD
5, approximately 1 mL of percutaneous aspiration was obtained via

the Ommaya reservoir system. The number of proteins was high
(418 mg/dL) on POD 3. Postural instability improved on POD 5. After
these intermittent aspirations, the cyst had shrunk a little and had not
expanded anymore, so the Ommaya reservoir was removed 1 month
after surgery (Fig. 5).

The patient was discharged after rehabilitation, and we followed
up at the outpatient department. No significant cyst recurrence has
been observed during the 1-year follow-up period, and no additional
treatment was required.

Discussion
We present a rare case of a perianeurysmal cyst in the brain-

stem that developed 6 years after endovascular coil embolization
for a ruptured VA-PICA aneurysm. The mechanism of perianeurys-
mal cyst formation is not well known because only 19 cases of peri-
aneurysmal cyst formation after endovascular coil embolization
have been reported.1

Hydrogel-coated coils, which reduce aneurysm recurrence by
allowing for increased packing density,2 were used in this case. The
hydrogel-coated coils versus bare platinum coils for the endovascu-
lar treatment of intracranial aneurysms (HELPS) trial showed that
using hydrogel-coated coils reduces aneurysm rupture after endo-
vascular coil embolization.3 However, the frequency of hydrocepha-
lus was high, in the range of 15.2% to 18.7%.1 Perianeurysmal
edema and aseptic meningitis are rare but have also been reported
in cases of hydrogel-coated coils in other reports.4–6 Perianeurys-
mal edema and hydrocephalus were also reported after the use of
bare platinum coils;7 therefore, it is not considered to be due to the
hydrogel itself. After endovascular coil embolization, aneurysmal

FIG. 1. CT, CTangiography (CTA), and DSA on the patient’s first admission to our hospital. A: CT showing
subarachnoid hemorrhage in the prepontine cistern. B: CTA showing the VA-PICA aneurysm (11.5� 12 mm).
C: Three-dimensional (3D) DSA demonstrated a wide aneurysm neck and the PICA branched off from the neck
of the aneurysm. D: DSA before endovascular coil embolization. E: DSA after endovascular coil embolization.
We used bare platinum coils and hydrogel-coated coils (Axium coil, Medtronic; Galaxy CF, Johnson & Johnson;
HydroSoft, TERUMO Microvention).
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FIG. 2. MR angiography (MRA) showing recurrence 2 years after the first endovascular coil embolization. OA-PICA
bypass and endovascular coil embolization were performed. A:MRA showing recurrence (arrow). B: OA-PICA
bypass was performed to maintain PICA patency. C: DSA before endovascular coil embolization. Coil compaction
was detected. D: DSA after endovascular coil embolization. We used bare platinum coils (Axium coil, Medtronic;
Galaxy CF, Johnson & Johnson; Galaxy, Johnson & Johnson), an ED coil (Kaneka Medical Products), and a stent
(LVIS Jr, TERUMOMicrovention). E: 3D DSA after endovascular coil embolization.

FIG. 3. The perianeurysmal edema had changed to a perianeurysmal cyst during MRI follow-up. A: MRI on
the patient’s first admission to our hospital. B: MRI 2 years after the first endovascular coil embolization. The
asymptomatic perianeurysmal edema appeared in the left medulla oblongata. C: The perianeurysmal edema
had deteriorated. D: MRI 4 years after the first endovascular coil embolization. The perianeurysmal edema
changed to a perianeurysmal cyst formation. E: MRI 5 years after the first endovascular coil embolization.
The perianeurysmal cyst had enlarged. F: MRI 6 years after the first endovascular coil embolization. The peri-
aneurysmal cyst progressed to the pons.
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wall enhancement and progressive thickening of the wall enhance-
ment are known to be significantly associated with perianeurysmal
edema,8 and they are attributed to inflammatory reactions. Endo-
vascular coil embolization causes thrombus formation within aneur-
ysms, and activated platelets release different cytokines, which may
lead to inflammatory reactions.9 Perianeurysmal edema is related to

not only aneurysm recanalization or regrowth10 but also other fac-
tors, such as the size of aneurysms, increase in the volume of
aneurysms due to the coil-thrombus complex, effect of hemody-
namic stress, and progressive enlargement of aneurysms.11

The mechanism of perianeurysmal cysts has been reported to
be related to previous hemorrhage, ischemic encephalomalacia,

FIG. 4. Transcerebellar peduncle cyst puncture via CT guidance and percutaneous aspiration via the
Ommaya reservoir system. A: The patient was in a lateral position and her head was fixed with headpins.
We made the arcuate skin incision. B: The puncture point and the puncture route were planned with Naviga-
tion Application (BrainLab). C: The Ommaya reservoir was placed.

FIG. 5. A–C: MRI 6 years after the first endovascular coil embolization. The perianeurysmal cyst in the pons
and the medulla oblongata. The size of the perianeurysmal cyst formation was�25 mm. D and E: MRI on
POD 38. The perianeurysmal cyst has shrunk.
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inflammation associated with thrombus formation and cytokines,
and angiogenic factors.1,12–16 Based on these considerations, peria-
neurysmal edema and perianeurysmal cysts have similar mecha-
nisms and may be related phenomena.

In this case, the aneurysm was large; therefore, hydrogel-coated
and bare platinum coils were used. The coil–thrombus complex and
inflammatory reaction after embolization may be related to the peri-
aneurysmal edema and perianeurysmal cyst. Because the peria-
neurysmal cyst became symptomatic, we performed transcerebellar
peduncle cyst puncture via CT guidance and percutaneous aspira-
tion via the Ommaya reservoir system, and the patient’s symptoms
improved.

Although perianeurysmal cyst formation after endovascular coil
embolization is rare, the possibility of perianeurysmal edema pro-
gressing to a perianeurysmal cyst cannot be ignored. Therefore,
long-term follow-up is necessary.

Observations
The perianeurysmal edema after endovascular coil embolization

progressed to a perianeurysmal cyst, which was well treated using
CT-guided cyst placement of the Ommaya reservoir system through
the right cerebellar peduncle. This treatment has not been previ-
ously reported.

Lessons
We encountered a rare case of perianeurysmal cyst formation in

the pons and medulla oblongata 6 years after endovascular coil
embolization for a ruptured VA-PICA aneurysm. Although the mech-
anism of perianeurysmal cyst formation remains unclear, it is con-
sidered that the perianeurysmal edema progressed due to
aneurysmal wall inflammatory response and was transformed into a
perianeurysmal cyst. If perianeurysmal edema is detected after
endovascular coil embolization, it is necessary to consider the pro-
gression to cyst formation and follow up over time.
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