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was alert and had slight right hemiparesis. Computed tomog-
raphy (CT) scans suggested bilateral interhemispheric hema-
toma with mixed high and iso-densities (Figs. 1A and 1B), 
which was not enhanced with contrast medium (Fig. 1C). 
Three-dimensional CT angiography showed no abnormal  
vessels (Fig. 1D). Magnetic resonance imaging revealed that it 
was mixed acute and subacute subdural hematoma around the 
falx associated with subarachnoid hemorrhage, and also 
showed a small old intracerebral hematoma in the left frontal 
lobe (Figs. 1E–1H). Digital subtraction angiography (DSA) 
revealed neither a tumor stain nor abnormal intracranial vascu-
latures, including the venous system (Fig. 2). 

Under suspicion of hematoma from vascular anomaly, con-
servative treatment including blood pressure control and reha-
bilitation was performed, because the size of hematoma was 
relatively small and the patient’s symptoms were mild. The 
hematoma decreased gradually. Three weeks later, CT showed 
only a vestige of the hematoma along the falx (Fig. 3A). 
Repeated DSA showed a tumor stain on the falx supplied by 
the right middle meningeal arteries (Figs. 3B and 3C). Mag-
netic resonance imaging showed a small enhancing tumor 
with intratumoral hemorrhage on the left side of the falx  
(Figs. 3D–3F), which was tentatively diagnosed as menin-
gioma. Following the endovascular embolization of the 
feeding arteries, the tumor was totally removed via a frontal 
parasagittal craniotomy to prevent rebleeding. In intraopera-
tive findings, the tumor was a thin soft red-colored mass with 
many small blood vessels on the surface, which was only 
adhered to the left side of the falx (Fig. 4A). There was old 
hematoma observed between the tumor and the brain surface. 
Hematoxylin and eosin staining showed that numerous blood 
vessels were contained in the tumor (Figs. 4B and 4C).  
In immunohistochemistry, the intervening tumor cells were 
positive for epithelial membrane antigen, somatostatin receptor 
2A and cytokeratin, while negative for CD34 and signal trans-
ducer and activator of transcription 6, leading to the diagnosis 
of angiomatous meningioma, not solitary fibrous tumor/
hemangiopericytoma (Figs. 4D–4H).

The postoperative course was uneventful, and the patient 
was discharged without neurological deficits. No rebleeding 
has been observed thereafter.

Discussion 
The bleeding from meningiomas is relatively rare, and the 

reported incidence is about 1.3–2.4% of all meningiomas.3,4) 
Most of hemorrhage from meningiomas presented as 

Bleeding from meningiomas is well known, but massive 
subdural hemorrhage from a very small meningioma is 
rare. A 61-year-old woman presented with a sudden-
onset headache and slight right hemiparesis without a 
history of trauma. Computed tomographic scan showed 
bilateral acute/subacute interhemispheric subdural 
hematoma, but contrast-enhanced computed tomogra-
phy (CT) scan, non-enhanced magnetic resonance 
imaging (MRI) and digital subtraction angiography failed 
to detect the cause. The hematoma was conservatively 
treated. Three weeks later, CT scans showed a vestige  
of the hematoma along the falx. However, repeated 
angiogram revealed a tumor stain on the falx supplied 
by the middle meningeal arteries, leading to the tenta-
tive diagnosis of meningioma. The tumor was removed 
and histologically diagnosed as angiomatous meningi-
oma. It is rare that falx meningioma causes massive 
interhemispheric subdural hematoma, and the diagnosis 
of the causative lesion is challenging if tumor is small. 
We review the literature and discuss the characteristics. 
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Introduction
Bleeding from meningiomas is relatively rare.1) The most 

common type of bleeding is subarachnoid hemorrhage, 
 followed by intracerebral hemorrhage and intratumoral hem-
orrhage.2–4) Subdural hemorrhage from meningiomas is 
uncommon, especially along the falx.5–7) We here report a 
rare case of tiny falx meningioma presenting as massive 
interhemispheric subdural hematoma, initially of unknown 
origin, and review the literature.

Case Report
A 61-year-old woman presented with a sudden-onset head-

ache. There was neither episode of trauma before the symptom 
nor antiplatelet or anticoagulant therapies. On admission, she 
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 subarachnoid hemorrhage, intracerebral hemorrhage or 
intratumoral hemorrhage.2–4) Subdural hemorrhage is 
uncommon: especially acute or subacute interhemispheric 
subdural hematoma is rare, and only four cases were 
reported including our case (Table 1).7–9) To be associated 
with interhemispheric subdural hematoma, meningioma 
should be located in a parasagittal region or on the falx.7–9) 
The tumor histology was diverse and a half of cases were 
accompanied by intratumoral hematoma.7–9) The surgical 
outcome was excellent in all cases. The preoperative identi-
fication of a previously unsuspected small meningioma with 

a nearly complete hemorrhagic transformation may be diffi-
cult like in our case. However, non-traumatic interhemi-
spheric subdural hematoma is very rare, and the reported 
causes have been limited to hemodialysis, anticoagulation 
and cerebral aneurysmal bleeding.10–12) A lesson of this case 
may be to suspect such a meningioma as a cause of inter-
hemispheric subdural hematoma early on, and perform or 
repeat diagnostic neuroimaging including magnetic reso-
nance imaging (MRI) and cerebral angiography. 

In this case, the authors suspected bilateral interhemispheric 
subdural hematoma by a vascular lesion and  emergently 

Fig. 1 Computed tomographic scans ((A) non-contrast axial view; (B) non-contrast coronal view; (C) contrast-enhanced axial view), 3D CT angi-
ography (D) and axial MR images ((E), T1-weighted image; (F) T2-weighted image; (G) diffusion-weighted image; (H) fluid-attenuated inversion 
recovery image) at admission. The images (A–B, E–H) show mixed acute and subacute extensive subdural hematoma around the falx bilaterally, 
which is not enhanced with contrast medium (C), associated with subarachnoid hemorrhage in the convexity of the left parietal lobe (H). A small 
low intense spot is also shown in the left frontal lobe, which is an incidentally identified cerebral microbleed (E–H). 
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Fig. 2 Cerebral angiograms at admission showing no vascular abnor-
malities. Right internal carotid angiograms ((A) arterial phase, frontal 
view; (B), venous phase, lateral view); left internal carotid angiograms  
((C), arterial phase, frontal view; (D), venous phase, lateral view); and right 
(E) and left (F) external carotid angiograms, respectively (frontal view).
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Fig. 3 Axial computed 
tomographic scan (A), right 
external carotid angio-
grams ((B), frontal view; C, 
lateral view), T2-weighted 
(D), T1-weighted gadolin-
ium-enhanced axial (E) 
and coronal (F) MR images 
at 3 weeks after admission. 
Hematoma along the falx 
almost disappears (A, D–
F), and a small enhancing 
lesion is shown on the left 
side of the falx (arrow; E–
F). Angiograms reveal a 
tumor stain on the left side 
of the falx supplied by the 
r ight middle meningeal 
artery.
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Fig. 4  Intraoperative photograph ((A) upper, front side; right, falx side) and pathological findings (B–H). Hematoxylin and eosin staining ((B), 
magnification, ×100; C, ×400) shows numerous blood vessels in the tumor. In immunohistochemistry, the intervening tumor cells are positive for 
epithelial membrane antigen ((D), ×200; inset, ×400), somatostatin receptor 2A((E, ×200; inset, ×400), and cytokeratin ((F) ×200; inset, ×400), 
while negative for CD34 ((G), ×100; inset, ×400) and signal transducer and activator of transcription 6 ((H), ×200; inset, ×400), leading to the diag-
nosis of angiomatous meningioma.
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Table 1 Summary of four cases of meningioma presenting as acute interhemispheric subdural hematoma

Author (year) Patient’s age (years), sex Tumor location Associated hemorrhage Histology Outcome

Renowden and Hourihan (1992)8) 41, Female Parasagittal None Meningothelial CR

Sunada et al. (1998)9) 48, Female Parasagittal IT Fibrous CR

Krishnan et al. (2015)7) 62, Male Falx None Fibrous CR

Present case 61, Female Falx IT, SAH Angiomatous CR

CR: complete recovery, IT: intratumoral hematoma, SAH: subarachnoid hemorrhage.
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performed contrast-enhanced CT scan and DSA, but not 
gadolinium-enhanced MRI at the first medical examination. 
The nearby association of small old intracerebral hematoma 
also suggested the existence of some  underlying lesion, but 
was eventually considered to be an incidental cerebral 
microbleed. The first DSA failed to reveal a tumor stain 
 possibly due to direct compression and/or locally elevated 
pressure by massive hematoma. However, we cannot exclude 
the possibility that gadolinium-enhanced MRIs could  
reveal the tumor, and therefore should have evaluated gado-
linium-enhanced MRIs at admission for this kind of bilateral 
 extensive hematoma. Some neurosurgeons might consider 
that most of the mass lesion in the initial images were not 
subdural hematoma, but intratumoral hematoma from  
the shape; even in retrospective reevaluation; however, it is 
suggested that most of the mass lesion was subdural hema-
toma, because the findings of MRIs were  consistent with 
hematoma, most of the mass lesion disappeared within 3 
weeks, and intraoperative findings showed a small tumor in 
addition to old hematoma between the tumor and the brain 
surface.

There are three reported cases of falx meningioma  presenting 
as acute or subacute subdural hematoma,5–7) but only one case 
was associated with interhemispheric subdural hematoma.7) 
This means that even falx meningioma tends to cause non-
interhemispheric subdural hematoma, although the reason is 
unknown. On the other hand, three cases of meningiomas 
associated with acute subdural hematoma could not be 
detected on admission CT like in our case.13–15) The common 
features were small tumor size relative to subdural hematoma, 
and therefore the tumor was hidden by massive hematoma. 
The surgical outcome was excellent in all cases. The tumor 
location was various, and the features suggesting the existence 
of meningioma such as bony changes, areas of focal cerebral 
distortion and edema near the clot, as well as differences in 
densities in various regions of the clot were not apparent, 
although MRI, especially gadolinium-enhanced MRI, may 
detect meningioma even in such a case. Notably, in three of 
four cases including our case, the tumor histology was angio-
blastic or angiomatous: the term “angioblastic meningioma” 
was abandoned and now the tumor may belong to the solitary 
fibrous tumor/hemangiopericytoma according to WHO 2016 
classification.16,17) Lefranc et al.14) reported a case of small 
transitional meningioma that caused recurrent acute subdural 
hematoma and was diagnosed on MRI after the second evacu-
ation of subdural hematoma. It is suggested that a small 
meningioma or meningioma-like lesion associated with mas-
sive subdural hematoma is prone to rebleed, and thus needs to 
be evacuated even if the hematoma conservatively disappears 
like in our case. 

The mechanisms of bleeding from intracranial meningi-
omas are not yet well understood,1,15) but several hypotheses 
have been proposed:3,4,18,19) (1) with tumor growth, feeding 
vessels are enlarged and expanded, and the vascular walls 
become thin, weak and easy to rupture; (2) by stretching sub-
dural bridging veins or by pressing and occluding peritumoral 
veins or the venous sinus with tumor growth, bleeding  

occurs; (3) abnormal intratumoral vessels are ruptured;  
(4) blood vessels are injured by direct invasion of tumor;  
(5) vasoactive substances are released by tumor; and  
(6) intratumoral necrosis or infarction causes bleeding. Our 
case was a very small angiomatous meningioma associated 
with both subdural hematoma and intratumoral hemorrhage. 
 Angiomatous meningiomas tend to bleed because of its thin-
walled vessels and rich vasculature.2,15) Thus, abnormal intra-
tumoral vessels might be ruptured and cause  intratumoral 
hemorrhage, secondarily leading to subdural hematoma in 
this case. 

Conclusion
We reported a rare case of very small meningioma  presenting 

as bilateral massive acute/subacute interhemispheric subdural 
hematoma. The possible association of a small meningioma 
should be kept in mind when evaluating any case of non-
traumatic acute/subacute subdural hematoma.

Conflicts of Interest Disclosure 
The authors declare no conflicts of interest.

References
 1) Kim JH, Gwak HS, Hong EK, Bang CW, Lee SH, Yoo H: A case of 

benign meningioma presented with subdural hemorrhage. Brain 
Tumor Res Treat 3: 30–33, 2015

 2) Moriyama E, Beck H, Takayama K, Okamoto T: Acute traumatic 
 subdural hematoma originating from a convexity meningioma—case 
report. Neurol Med Chir (Tokyo) 38: 20–23, 1998

 3) Shimizu J, Tazawa T, Park-Matsumoto YC, Katano T, Akiba Y, 
Kuroiwa T: [Meningioma associated with acute subdural hematoma: a 
case report]. No Shinkei Geka 26: 743–747, 1998 (Japanese)

 4) Mitsuhara T, Ikawa F, Ohbayashi N, Imada Y, Abiko M, Inagawa T: [A 
case of petrotentorial meningioma presented as an acute subdural 
hemorrhage]. No Shinkei Geka 34: 827–832, 2006 (Japanese)

 5) Okuno S, Touho H, Ohnishi H, Karasawa J: Falx meningioma present-
ing as acute subdural hematoma: case report. Surg Neurol 52: 180–184, 
1999

 6) Goyal A, Singh AK, Kumar S, Gupta V, Singh D: Subdural hemor-
rhage associated with falcine meningioma. Neurol India 51: 419–421, 
2003

 7) Krishnan P, Jena M, Kartikueyan R: Occult falcine meningioma 
unmasked following nearly complete hemorrhagic transformation with 
resultant spontaneous acute interhemispheric subdural hematoma.  
J Neurosci Rural Pract 6: 91–93, 2015

 8) Renowden SA, Hourihan MD: Case report: acute subdural haema-
toma—an unusual presentation of a meningioma. Clin Radiol 45: 351–
352, 1992

 9) Sunada I, Nakabayashi H, Matsusaka Y, Yamamoto S: Meningioma 
associated with acute subdural hematoma—case report. Radiat Med 
16: 483–486, 1998

10) Kawoosa NN, Bhat AR, Rashid B: Interhemispheric acute subdural 
hematomas. Iran Red Crescent Med J 13: 289–290, 2011

11) Friedman MB, Brant-Zawadzki M: Interhemispheric subdural hema-
toma from ruptured aneurysm. Comput Radiol 7: 129–134, 1983

12) Watanabe K, Wakai S, Okuhata S, Nagai M: Ruptured distal ante-
rior cerebral artery aneurysms presenting as acute subdural hema-
toma—report of three cases. Neurol Med Chir (Tokyo) 31: 514–517, 
1991

13) Sato K, Sugawara T, Fujiwara S, Mizoi K, Yoshimoto T: [A case of 
small meningioma with acute subdural hematoma]. No Shinkei Geka 
17: 687–690, 1989 (Japanese)

14) Lefranc F, Nagy N, Dewitte O, Balériaux D, Brotchi J: Intracranial 
meningiomas revealed by non-traumatic subdural haematomas: a 
series of four cases. Acta Neurochir (Wien) 143: 977–982; discussion 
982–983, 2001



Tiny Meningioma Causing Interhemispheric Subdural Hematoma

55

15) Hambra DV, Danilo de P, Alessandro R, Sara M, Juan GR: Meningi-
oma associated with acute subdural hematoma: a review of the litera-
ture. Surg Neurol Int 5: S469–S471, 2014

16) Takase M, Takei Y: [On the true nature of so-called “angioblastic 
meningiomas”. Histopathological re-evaluation]. Neurol Med Chir 
(Tokyo) 22: 901–909, 1982

17) Sahm F, Reuss DE, Giannini C: WHO 2016 classification: changes 
and advancements in the diagnosis of miscellaneous primary CNS 

Corresponding author: 
Yume Suzuki, MD, Department of Neurosurgery, Saiseikai Matsusaka General Hospital, 1-15-6 Asahi-cho, Matsusaka, Mie 515-8557, Japan.
*box_308044@yahoo.co.jp

tumours. Neuropathol Appl Neurobiol 2017 Mar 12. doi: 10.1111/
nan.12397. [Epub ahead of print]

18) Worm PV, Ferreira MP, Ferreira NP, Cechetti F: Subdural haema-
toma in a patient with meningioma. Arq Neuropsiquiatr 67:  
308–310, 2009

19) Chonan M, Niizuma K, Koyama S, et al.: [An operated case of a 
meningioma causing acute subdural hematoma]. No Shinkei Geka 41: 
235–239, 2013 (Japanese)


