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INTRODUCTION

Meningiomas are benign tumors that frequently occur in the central nervous system of adults. 
e World Health Organization (WHO) classifies roughly 80–90% of meningioma cases as 
grade 1, implying that these lesions are histologically benign.[11,17]

Even though these tumors are benign, they might bleed due to radiation therapy, embolization 
before surgery, or spontaneous events, although the incidence rate of bleeding (1.3–2.4%) is 
lower than that in malignant tumors.[13,25]

e most prevalent types of bleeding related to meningiomas are subarachnoid hemorrhage and 
intracerebral hemorrhage.[4,21] Notably, the occurrence of subdural hematoma (SDH) is lower, 
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with reported rates less than one-fourth of the rates of 
intracranial hemorrhage in patients with meningioma.[9] For 
patients who were found unconscious at onset, the mortality 
rate was 74.1%.[26]

In this report, we present a case of falx meningioma that 
manifested with acute subdural hemorrhage on the convexity 
and interhemispheric region in a comatose patient with a 
review of the literature.

CASE DESCRIPTION

An 84-year-old woman with a history of atrial fibrillation and 
hypertension who was taking warfarin and antihypertensive 
medications presented to our emergency department with 
a sudden disorder of consciousness. e patient had no 
traumatic events associated with her symptoms. On initial 
assessment, the patient had a Glasgow Coma Scale (GCS) 
score of 3, with bilateral pupil diameters of 4  mm and a 
dull light reflex. Computed tomography (CT) revealed right 
convexity and interhemispheric acute subdural hematoma 
(ASDH), mass lesions in the left frontal lobes, and brain 

herniation [Figure  1]. Contrast-enhanced CT revealed 
vascular structures within the mass lesion [Figure  2a]. CT 
angiography (CTA) revealed no aneurysm or arteriovenous 
malformation [Figure  2b], and the venous phase exhibited 
occlusion in the anterior portion of the superior sagittal 
sinus [Figure  2c]. e initial differential diagnosis based 
on imaging and clinical presentation included traumatic 
intracranial hemorrhage, hemorrhagic metastatic lesion, 
primary intra-axial tumor, and hemorrhagic meningioma.

e patient was intubated for airway protection. Tranexamic 
acid, menatetrenone, and 4-factor prothrombin complex 
concentrate were intravenously administered. During 
emergency surgery, a right frontal minicraniotomy and dural 
incision were performed. e patient had her right convexity 
and interhemispheric ASDH removed endoscopically. A mass 
lesion located on the falx, which was easily bleeding, soft, and 
suctionable, was immediately detected. After the removal 
of the lesion, bleeding from the falx was stopped through 
cauterization and packing with gelatin sponge and BioGlue. 
No other active bleeding points, such as cortical arteries or 
bridging veins, were observed in the subdural space. Brain 

Figure 1: (a-c) Initial head computed tomography reveals right convexity and interhemispheric acute 
subdural hematoma, (c) mass lesions in the left frontal lobes, and brain herniation.

Figure 2: (a) Contrast-enhanced computed tomography (CT) reveals vascular structures within the 
mass lesion. (b) CT angiography reveals no aneurysm or arteriovenous malformation, and (c) the 
venous phase reveals occlusion in the anterior portion of the superior sagittal sinus.
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Figure 4: Postoperative computed tomography reveals removal of acute subdural hematoma.

swelling was insignificant. Histopathological examination 
revealed that spindle-shaped tumor cells proliferated in 
fascicular or storiform patterns with collagenous stroma. e 
tumor tissue revealed no mitosis, nuclear atypia, and tumor 
necrosis [Figure 3a]. Furthermore, immunostaining revealed 
that the tumor cells were positive for epithelial membrane 
antigen [Figure 3b] and had a Ki-67 labeling index of <3%. 
ese findings suggested a histopathological diagnosis of 
fibrous meningioma, which is a benign meningioma of the 
WHO grade  1. Postoperative CT confirmed the successful 
removal of the right frontal tumor and ASDH [Figure  4]. 
Despite undergoing aggressive treatment, the patient’s 
general condition deteriorated. e patient ultimately died 
with a postoperative GCS score of 3.

DISCUSSION

e overall intratumoral hemorrhage rate for brain tumors 
is 14.6%, with a significant difference in the hemorrhage 
rate among different histological tumor types.[8] In addition, 
recent studies report that anticoagulant therapy is associated 
with hemorrhage rates. Hemorrhage rates in glioblastoma 
and metastatic disease are 2.5% and 37%, respectively, 
with the rates being 14.7% and 44% with anticoagulant 
use, respectively.[5,12] Intracranial hemorrhage associated 
with meningioma is rare. Among them, meningioma 
accompanied by interhemispheric acute SDH is exceedingly 

rare; to date, only ten cases, including this case, have been 
reported [Table  1].[3,6,9,14,16,19,22-24] Among these cases, 80% 
involved female patients, with a mean age of 68 years (range: 
48–84  years). Bleeding usually occurs when the tumor is 
initially detected. Most symptoms during bleeding were 
headaches, which ranged in severity from mild to severe. In 
five of the ten cases, the cause was bleeding due to suspected 
disruption of the tumor vessels. Patient prognosis is related 
to the clinical presentation during bleeding. If the initial 
symptom is consciousness disturbance, the prognosis is poor.

Several hypotheses have been proposed to explain the 
mechanism of meningioma growth accompanied by massive 
ASDH. ey include the following: (1) disruption of tumor 
vessels due to tumor growth; (2) disruption of bridging veins 
due to tumor growth; (3) direct invasion of tumor cells into 
blood vessels; (4) release of vasoactive substances by tumor 
cells; (5) disruption of bridging veins due to local venous 
hypertension caused by a secondary condition, such as Valsalva 
maneuver or cough; and (6) anticoagulant or antiplatelet 
medications, blood dyscrasias, or hypertension.[6,14,18,19,20,22,23]

In our case, the tumor was not identified as a pathologically 
malignant meningioma and lacked an obvious traumatic 
mechanism. Furthermore, in this case, the occlusion of the 
venous sinuses and deep veins due to the meningioma may 
have increased intratumoral venous pressure. Furthermore, 
the use of anticoagulant drugs and hypertension may have led 
to significant bleeding due to the delicate nature of the tumor 
vessels. Diagnosing meningiomas is typically straightforward 
based on clinical presentation and conventional radiological 
findings.[10,15] However, hemorrhagic meningiomas can be 
misdiagnosed or completely missed in clinical practice. 
According to a recent review, the primary misdiagnoses 
included subdural hematoma (27.3%) and traumatic hematoma 
(13.6%).[7] Multiple factors may contribute to the difficulty 
in making a correct diagnosis. A  large, sudden blood clot 
(appearing bright on CT and T1-weighted imaging) may hide a 
small underlying tumor or appear too bright on noncontrasted 

Figure  3: (a) Hematoxylin and eosin stains revealing spindle-
shaped tumor cell proliferated in fascicular or storiform pattern 
with collagenous stroma. (b) Immunostaining revealing tumor cells 
positive for epithelial membrane antigen.

ba



Tanaka, et al.: ASDH from a Falx meningioma

Surgical Neurology International • 2024 • 15(115) | 5

imaging to detect any contrast enhancement. Moreover, tumor 
staining may not be visible on CTA or digital subtraction 
angiography (DSA) due to direct vessel compression caused by 
the hematoma or local intracranial pressure elevation.[1,2]

Our case started with clinical findings and was systematically 
approached with CT and then CTA; however, magnetic 
resonance imaging (MRI) was not possible due to 
emergency surgery. Due to the possibility of the presence 
of nontraumatic intracranial hemorrhage, the surgical field 
was carefully observed, and ASDH due to meningioma 
was diagnosed during surgery. Imaging findings that are 
not typical of a simple traumatic hematoma may indicate 
meningioma hemorrhage, and neurosurgeons should be alert 
to these signs, particularly in patients requiring emergency 
surgery where preoperative MRI is not possible. For patients 
with intracranial hemorrhage who do not require urgent 
workup or treatment, contrast-enhanced MRI should be 
performed for further investigation.

CONCLUSION

We report a rare case of falx meningioma caused by 
nontraumatic convexity and interhemispheric ASDH. 
Hemorrhagic meningiomas can be easily missed with 
plain CT, and the enhancement effect of CTA and 
tumor shadow on DSA may not be observed during the 
acute phase. Surgery for nontraumatic ASDH should be 
performed considering the possibility that a meningioma 
causes it.
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