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SHORT REPORT

Very small vestibular schwannoma as the source of fatal subarachnoid
hemorrhage: a case report

Masafumi Kuroiwaa,b, Takahiro Murataa, Shuichi Hirayamaa, Masanobu Hokamaa and Toshihiko Miyashitaa

aDepartment of Neurosurgery, Shinonoi General Hospital, Nagano, Japan; bDepartment of Neurosurgery, Shinshu University School of Medicine,
Nagano, Japan

ABSTRACT
Background: Subarachnoid hemorrhage (SAH) is commonly caused by an aneurysm, trauma, other vascu-
lar diseases, and infrequently by a metastatic tumor or glioma. SAH due to a benign intracranial tumor,
such as a vestibular schwannoma (VS), is rare. We report a case in which a very small (1mm) VS caused
fatal SAH.
Case presentation: A 75-year-old woman presented with a sudden severe headache. Computed tomog-
raphy showed SAH at the right of the cerebellopontine angle. On post-onset day (POD) 27, MRI revealed
a 1-mm mass on the cerebellopontine angle’s right side. She was discharged with House–Brackmann
grade 4 right-side facial weakness and hearing disturbance. She re-presented on POD 45 with headache
and loss of consciousness. Computed tomography revealed massive SAH and intracerebellar hemorrhage.
She died 4 days later. Histopathological evidence indicated a highly vascular vestibular schwannoma.
Conclusions: Vestibular schwannoma should therefore be considered a source of SAH, particularly in
patients with facial weakness and/or hearing disturbance.
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Background

Subarachnoid hemorrhage (SAH) is commonly caused by an
aneurysm, trauma, and other vascular diseases and infrequently
by a metastatic tumor or glioma. SAH due to a benign intracra-
nial tumor, such as a vestibular schwannoma (VS), is rare.
Intratumoral hemorrhage in VS occurs in <1% of VSs.1

Clinically significant SAH or intracerebral hemorrhage occurs in
<25% of patients in whom intratumoral hemorrhage is seen.2–8

The mechanism of hemorrhage in a VS is not completely under-
stood, although some risk factors seem to contribute to it. These
factors include (1) a large size (>2 cm), (2) presence of the mixed
Antoni type, (3) dilated thin-walled vessels, (4) high vascularity.
Rapid growth of the VS is also a possible factor.9 We report a
case in which a very small (1mm) VS caused fatal SAH.

Case presentation

A 75-year-old woman was admitted to our hospital, presenting
with a sudden, severe headache and a history of hypertension.
She has never taken any anti-thrombotic medication before.
Physical examination revealed neck stiffness but no focal neuro-
logical deficits. Blood tests showed no hemostasis disorders.
Initial computed tomography (CT) showed SAH in the interpe-
duncular cistern and on the right side of the cerebellopontine
angle (CPA) (Figure 1(a)). CT angiography was negative for an
aneurysm and vascular malformations (Figure 1(b)). The day
after admission, digital subtraction angiography was performed
(Figure 1(c,d)), which revealed no abnormalities. Conservative
therapy was maintained.

On day 2, she complained of right-sided facial weakness,
which was diagnosed as House–Brackmann grade 2, and hearing
disturbance. Her symptoms gradually became more pronounced.
Magnetic resonance imaging (MRI) without contrast medium
enhancement was performed on post-onset day (POD) 27 and
revealed a 1-mm mass in the right side of the CPA. It showed
high intensity on fluid-attenuated inversion recovery imaging,
high intensity on MR angiography source imaging, and high
intensity with a hemosiderin rim on T2-weighted imaging
(Figure 2(a–c)). The mass appeared to be what remained of the
SAH. The patient was then discharged from the hospital now
having House–Brackmann grade 4 right-side facial weakness and
hearing disturbance.

On POD 45, she re-presented to the hospital with a sudden,
severe headache followed by loss of consciousness. CT showed
massive SAH (Figure 2(d)). She died 4 days later.

The histopathological examination showed no aneurysms, dis-
sections, or vascular malformations in the vertebral artery or
basilar artery. A hemorrhagic mass attached to the right vertebral
artery was seen on the right side of the CPA (Figure 3(a,b)).
Histopathologically, the spindle cells were positive for S-100 pro-
tein (Figure 3(c)). There were also relatively large areas positive
for CD34, indicating hypervascularity (Figure 4(a)). Other areas
showed numerous macrophages containing dark-brown hemosi-
derin pigment, indicating hemoglobin breakdown from older
hemorrhagic episodes (Figure 4(b)). Taking these facts into con-
sideration, we suspected that the small vestibular schwannoma
was the source of the fatal SAH.
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Discussion

SAH secondary to an intracranial tumor is rare. Hemorrhage
from intracranial tumors accounts for 1%–11% of all intracranial
hemorrhage and is mostly accounted for by aggressive
tumors.10,11 There have been only a few reports of SAH associ-
ated with a VS.2,6,9–16 Carlson et al. reported that tumor (VS)-
associated clinically significant hemorrhage occurred in 0.4% of
cases at their institution.1 The risk of clinically significant hemor-
rhage is greater in VS patients who are under anticoagulant treat-
ment compared with the general VS population. Other factors
also seem to contribute to the occurrence of hemorrhage such as
a large size (>2 cm) of the VS, mixed Antoni type, dilated thin-
walled vessels, high vascularity, and rapid growth of the tumor.9

In our case, an especially small (1mm) VS caused massive
SAH. As far as we can determine, this report describing fatal
SAH due to a 1-mm VS is unique. The patient was not on any
anticoagulants, and CT angiography and digital subtraction angi-
ography showed no vascular malformations or tumor staining.
The histopathological findings revealed the presence of a hyper-
vascular vestibular schwannoma.

SAH of unknown etiology is relatively common, representing
approximately 10%–15% of all non-traumatic SAH. Patients with
perimesencephalic, sulcal, and CT-negative hemorrhage of
unknown etiology generally have good prognoses, whereas those
with intraventricular or diffuse SAH with a poor Fisher grade

have worse short- and long-term clinical outcomes.17 The litera-
ture contains several reports of VS patients with SAH who pre-
sented with symptoms associated with cranial nerves VII and
VIII.9,10,12,13,15,18,19 Some of the patients also presented with
right-side facial weakness and hearing disturbance starting several
days after the onset of the initial symptoms. Hence, it is neces-
sary to investigate the causes of SAH of unknown etiology with
every modality available if the patient’s symptoms become
increasingly pronounced and CT reveals diffuse SAH.

Conclusions

We reported a rare case of a very small VS being the source of
fatal SAH. Tumor-derived SAH tends to have a more benign
course than aneurysmal SAH. Although it is unlikely that a
benign tumor such as VS causes fatal SAH, VS should be added
to the list of causes of SAH of unknown origin, particularly in
patients presenting with facial weakness or hearing disturbance.

Ethics approval and consent to participate

The authors certify that this study was performed in accordance
with the ethical standards as laid down in the 1964 Declaration
of Helsinki and its later amendments or comparable eth-
ical standards.

Figure 1. (a) Computed tomography (CT) on the day of admission shows subarachnoid hemorrhage (SAH) in the interpeduncular cistern and on the right side of the
cerebellopontine angle (CPA). (b) CT angiography shows no aneurysms, dissections, or vascular malformation. Right (c) and left (d) vertebral angiography shows no
abnormalities.
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Figure 2. Axial fluid attenuated inversion recovery imaging (a), magnetic resonance angiography source imaging (b), and T2-weighted imaging (c) show a small, 1-
mm mass near the CPA attached to the pons. d CT shows massive SAH.

Figure 3. Histopathological findings. (a) Hemorrhagic mass attached to the right vertebral artery was located at the right side of the CPA. (b) There were no aneur-
ysms, dissections, or vascular malformations in the vertebral artery or basilar artery. c Spindle cells were positive for S-100 protein.
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copy of the written consent is available for review by the Editor
of this journal.

Acknowledgment

We thank Nancy Schatken, BS, MT(ASCP), from Edanz Group (https://en-
author-services.edanzgroup.com/), for editing a draft of this manuscript.

Author contributions

Masafumi Kuroiwa: Writing, original draft preparation and editing.
Takahiro Murata: Supervision, validation.
Shuichi Hirayama: Supervision.
Masanobu Hokama: Supervision.
Toshihiko Miyashita: Supervision.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Availability of data and materials

The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

References

1. Carlson ML, Tombers NM, Driscoll CL, et al. Clinically significant
intratumoral hemorrhage in patients with vestibular schwannoma.
Laryngoscope 2017;127:1420–6.

2. Baba M, Iseki H, Kumagai Y, Sugiyama H, Nawada H. Acoustic neuri-
noma with massive hemorrhage within the tumor tissue–a case report
(author’s transl). No Shinkei Geka Neurol Surg 1980;8:193.

3. Chee CP, Bailey IC, Refsum SE. Spontaneous massive haemorrhage
into acoustic neuroma during anticoagulation therapy. Br J Neurosurg
1987;1:489–93.

4. Ganslandt O, Fahrig A, Strauss C. Hemorrhage into cystic vestibular
schwannoma following stereotactic radiation therapy. Zentralbl
Neurochir 2008;69:204–6.

5. Kasantikul V, Glick A, Netsky M. Light and electron microscopic
observations of blood vessels in neurilemoma. Arch Pathol Lab Med
1979;103:683–7.

6. McCoyd K, Barron KD, Cassidy RJ. Acoustic neurinoma presenting as
subarachnoid hemorrhage. Case reportJ Neurosurg 1974;41:391–3.

7. Vellin J-F, Grayeli AB, Kalamarides M, Fond C, Bouccara D, Sterkers
O. Intratumoral and brainstem hemorrhage in a patient with vestibular
schwannoma and oral anticoagulant therapy. Otology & Neurotology
2006;27:209–12.

8. Yates CW, Weinberg M, Packer MJ, Jacob A. Fatal case of tumor-asso-
ciated hemorrhage in a large vestibular schwannoma. Ann Otol Rhinol
Laryngol 2010;119:402–5.

9. Mosley Y, Downes A, Gompel J, Youssef A. Benign vestibular schwan-
noma: a rare cause of nonaneurysmal subarachnoid hemorrhage. SM J
Case Rep 2016;2:1022.

10. Shephard RH, Cheeks RE. Subarachnoid haemorrhage and acoustic
neuroma. J Neurol Neurosurg Psychiatry 1981;44:1057.

11. Yonemitsu T, Niizuma H, Kodama N, Fujiwara S, Suzuki J. Acoustic
neurinoma presenting as subarachnoid hemorrhage. Surg Neurol 1983;
20:125–30.

12. Carlson ML, Driscoll CL, Link MJ, Inwards CY, Neff BA, Beatty CW.
A hemorrhagic vestibular schwannoma presenting with rapid neuro-
logic decline: a case report. Laryngoscope 2010;120:S204.

13. Chu M, Wei LL, Li GZ, Lin YZ, Zhao SG. Bilateral acoustic neurino-
mas presenting as subarachnoid hemorrhage: case report. Chin Med J
2007;120:83–4.

14. Gavra M, Thanos L, Pomoni M, Batakis N. Spontaneous subarachnoid
haemorrhage due to acoustic neurinoma. Case report and review of
the literature. Br J Neurosurg 2010;24:82–3.

15. Goetting MG, Swanson SE. Massive hemorrhage into intracranial neu-
rinomas. Surg Neurol 1987;27:168–72.

16. Ohta S, Yokoyama T, Nishizawa S. Massive haemorrhage into acoustic
neurinoma related to rapid growth of the tumour. Br J Neurosurg
1998;12:455–7.

17. Brinjikji W, Lanzino G, (2018) SAH of unknown etiology: natural
history and further evaluation. In: Intracranial Aneurysms. Elsevier,
pp 125–140.

18. Arienta C, Caroli M, Crotti FM. Subarachnoid haemorrhage due to
acoustic neurinoma. Case report and review of the literature.
Neurochirurgia 1988;31:162–5.

19. Gleeson RK, Butzer JF, Grin OD. Jr., Acoustic neurinoma presenting
as subarachnoid hemorrhage. Case report. J Neurosurg 1978;49:602–4.

Figure 4. (a) Histopathological analysis shows relatively large areas that are posi-
tive for CD34, indicating hypervascularity. (b) There were numerous macrophages
(arrow) containing dark-brown hemosiderin pigment, indicating hemoglobin
breakdown during previous hemorrhagic episodes.
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