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Stroke in three patients 
due to spontaneous intra 
tumoral hemorrhage in 
meningiomas: Lessons 
learnt
Sir,
Barring aneurysmal bleeds, most of spontaneous 
intracerebral hemorrhage (ICH) patients are managed 
conservatively.[1] A rare cause of these bleeds can be 
a hemorrhage associated with an underlying brain 
tumor. It is imperative to diagnose this rare category 
of ICH promptly because the main‑stay of treatment is 
surgical evacuation that gives good results. The situation 
gets further trickier in those cases where intra tumoral 
hemorrhage (ITH) is the presenting event in a hitherto 
unknown tumor.

We report three cases of ITH in meningiomas, primarily 
presenting clinically as sudden neurological deterioration 
and hence mimicking stroke.

First case was a 55‑year‑old female patient presented 
with sudden onset severe headache, followed by loss 
of consciousness. She was on aspirin prophylaxis 
for coronary artery disease. Her Glasgow Coma 
Scale (GCS) was 9 (E2V2M5) with bilateral papilledema 
and right hemiparesis. Non‑contrast computed 
tomography (NCCT) head revealed a deep‑seated bleed 
on the left side (? Capsulo ganglionic bleed) [Figure 1a]. 
Further probing revealed a history of gradually 
progressive right hemiparesis of 2 months duration 
and magnetic resonance imaging (MRI) was done, 
which showed a large, extra‑axial lesion arising 
from the middle one‑third of the falx on the left side 
causing a mass effect. The lesion was of variable 
intensity [Figure 1b‑e]. A diagnosis of the middle 
one‑third of falcine meningioma with intratumoral bleed 
was made. The therapeutic plan shifted dramatically and 
urgent surgical excision of the tumor with evacuation of 
bleed was undertaken. The intra‑operatively tumor was 
grayish, soft, suckable, and highly vascular, with areas of 
the bleed present. Post operative CT revealed complete 
tumor excision [Figure 1f] Histopathology was suggestive 
of meningothelial meningioma (WHO grade I).

The second case was a 72‑year‑old female patient 
presented with sudden onset severe headache, followed 

Figure 1: (a) Non contrast computed tomography head demonstrating a largely isointense lesion in left frontal region with an area of hyperintensity 
medially and anteriorly. There was midline shift. (b) T1-weighted magnetic resonance imaging axial showing a large variable intensity lesion 
in left frontal area (mid 1/3rd) arising from falx. (c-e) (Axial, coronal, sagittal) magnetic resonance imaging T1-weighted imaging after contrast 
administration shows intense contrast enhancement. (f) Postoperative computed tomography showing complete tumor excision
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by loss of consciousness. She was on aspirin prophylaxis 
for coronary artery disease. Her GCS was E4V4M6 with 
bilateral papilledema.

NCCT head revealed an isointense lesion in the 
left frontotemporal region with areas of the bleed 
inside [Figure 2a]. She had a history of 2 episodes of 
Generalized tonic clonic seizures (GTCS) 2 months before 
admission. MRI showed a large, extra‑axial lesion in the 
lateral sphenoid wing region. The lesion was variable 
intensity [Figure 2b‑e]. A diagnosis of lateral one‑third 
sphenoid wing meningioma with intratumoral bleed 
was kept. The intra‑operatively tumor was grayish, 
soft, suckable, and highly vascular, with areas of the 
bleed present. Histopathology was suggestive of 
meningiothelial meningioma (WHO grade I).

The third case was 25‑year‑old male presented with 
sudden onset severe holocranial headache, associated 
with vomiting and visual blurring. NCCT head [Figure 3a] 
showed an extra‑axial hyperdense lenticular lesion in 
the right frontotemporal region. On first look, the lesion 
appeared to be an extradural hematoma (EDH). On 
persistent probing, a history of occasional headaches 
was present. This coupled with absence of history of 

trauma compelled us to think of some other underlying 
pathology and an MRI was sought which demonstrated 
a dural‑based, extra‑axial, lesion, isointense on T1‑ and 
T2‑weighted images, with a central area of variable intensity 
(? convexity meningioma with bleed) [Figure 3b‑f]. The 
lesion, barring the central area of variable intensity, 
demonstrated homogeneous contrast enhancement. The 
patient underwent emergency craniotomy and gross total 
excision of the tumor with the evacuation of hematoma. 
The patient is doing fine at 6 months follow‑up.

Spontaneous ICH (especially deep‑seated ones) most 
of the times does not merit surgical evacuation because 
it does not improve the prognosis. A rare cause of 
spontaneous ICH is hemorrhage associated with an 
underlying brain tumor. The management of these 
bleeds is diametrically opposite as surgical evacuation 
gives good results.

Spontaneous ITH in meningioma is an uncommon 
occurrence (1.3–2.4%).[2] Still rare is the presentation 
where ITH is the first presenting event.

We want to highlight that in cases of ITH in meningiomas, 
there is a need for prompt and accurate diagnosis and 

Figure 2: (a) Non contrast computed tomography head demonstrating a largely isointense space-occupying lesion in left fronto-temporal region 
with areas of hyperintensity. (b-e) Magnetic resonance imaging showing a large lesion in left fronto-temporal area. The lesion was hypodense on 
T1-weighted imaging with hyperdense areas. On T2-weighted image the lesion was hyperdense with hypodense areas in between. (f) Coronal 
flair image showing variable density tumor with surrounding edema
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emergent surgical evacuation of the lesion. ITH may 
present like a stroke/cerebrovascular accident. Usually, 
the first radiological investigation in an unconscious 
patient is NCCT. However, in these cases, NCCT alone 
can be misleading.

Case 1 was misinterpreted as deep grey matter bleed 
and did not qualify for operative intervention at first 
instance.[1] MRI lead us to correct diagnosis and a 
paradigm shift in management from nonoperative to 
urgent surgical evacuation.

In case 3, the NCCT was suggestive of EDH and patient 
would have been taken up for surgery, but the absence 
of trauma (spontaneous EDH are rare) and pointers 
toward some underlying neurological disease prompted 
us for MRI.

ITH in meningiomas is a definite entity and has to be 
considered in differential diagnosis of stroke, especially 
in the setting of atypical clinical and radiological 
findings. The atypical clinical findings that need to be 
borne in mind are the presence of gradually progressive 
neurological deficits in the recent past (case 1) or 

undiagnosed seizures (case 2), “hitherto undiagnosed” 
headaches in history (case 3) and the subset of patients 
bearing an intracranial meningioma (being managed 
conservatively).

The role of antiplatelet therapy (case 1 and 2) causing 
increased chances of bleed in the tumor is still 
controversial. There are case reports by Miyazawa 
et al.[3] and Spektor et al.[4] that have found aspirin 
prophylaxis as one of the contributing factors. 
However, definitive evidence for this hypothesis is 
lacking as no cause and effect relationship has been 
demonstrated.

Patients diagnosed to have meningoma who are being 
kept on follow‑up (without surgery) have a low but 
definite risk of intratumoral bleed. No time frame has 
been suggested from initial presentation to bleed.

The role of aspirin in causing ITH is doubtful. However, 
an unanswered question remains. Are patients diagnosed 
to have meningioma who are to receive aspirin 
prophylaxis are at a higher risk of intratumoral bleeds? 
Should treatment strategy be tailored for these patients?

Figure 3: (a) Non contrast computed tomography head showing a hyper intense lesion in right fronto-temporal region with midline shift. 
(b) Magnetic resonance imaging T1-weighted imaging axial demonstrating an variable intensity extra-axial lesion in right fronto-temporal region. 
(c and d) T2-weighted image axial variable intensity extra-axial lesion in right fronto-temporal region. (e and f) T1-weighted imaging axial and 
sagittal: There is intense contrast enhancement with a central area of hypodensity
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Photo atlas of inner skull 
base using digital single 
lens reflex camera
Sir,
Cadaver dissection has a pivotal role in shaping the initial 
learning curve of skull base neurosurgeons. At present, 
cadaver dissection is not formally practiced in India 
barring a few examples. It is limited to some conferences 
and research projects only. The reasons for the same are 
many including limited availability of cadavers, poor 
facilities for cadaver procurement and preservation, 
inadequate infrastructure, and financial constraints to 
name a few. Operating microscope is must for capturing 
high‑resolution images. Due to nonavailability of a 
dedicated cadaver laboratory, we developed atlas of 
inner skull base using digital single lens reflex (DSLR) 
camera. A prior permission from institute’s authority 
was taken to conduct this study. The study was done in 
mortuary, where clinical and medicolegal autopsies are 
conducted. The current study was limited to exposure of 
fifth (V) and sixth (VI) cranial nerves. Right side of head 
of a fresh cadaver was used for dissection. The temporal 
bone was removed until middle cranial fossa base. The 
dura was stripped and interdural dissection was done to 
expose greater superficial petrosal and V nerves. After 

removal of brain and tent, VI nerve was traced from 
origin to Dorello’s canal. The Gruber’s ligament was cut, 
dura opened over cavernous sinus, and VI nerve was 
traced till superior orbital fissure. Finer anatomy such 
as cranial nerve pathway and relationship of the anterior 
clinoid process could also be adequately demonstrated.

The following gears were used for capturing the 
images: Cannon 550D® (18–55 mm 1:3.5–5.6 IS) and 
Nikon D100® (60 mm). The images were further edited 
with Adobe Photoshop CS2®. The images captured are 

Figure 1: (a) Posterior fossa showing cranial nerves, (b) opening of 
dorello’s canal, (c) sixth nerve in cavernous sinus, (d) complete course 
of sixth nerve
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