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Meningiomas are the most frequently reported intracranial
extra-axial tumors, accounting for nearly 30% of all primary
brain neoplasms, [2,3] and the falx cerebri is one of the
most frequent sites of its occurrence. On nonenhanced
T1‑weighted images, most meningiomas have no signal
intensity difference compared with cortical gray matter.
Fibromatous meningiomas may be more hypointense than the
cerebral cortex. On T2‑weighted images, the signal produced
is variable. T2‑weighted signal intensity is best correlated with
both the histology and the consistency of the meningioma. In
general, low‑intensity portions of the tumor indicate a more
fibrous and harder character (e.g., fibroblastic meningiomas).
The similarity of location and the imaging characteristics in
our patient with a fibrous xanthoma suggests that this entity
should be considered as a rare differential diagnosis of a falcine
meningioma.
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Treatment challenges in neurogenic stress
cardiomyopathy following aneurysmal
subarachnoid hemorrhage
Sir,
Stress cardiomyopathy is a group of rare, acute, stress‑induced
transient myocardial functional abnormalities adding to the
morbidity and mortality of the initial insult. We report a case
in which neurogenic stress cardiomyopathy (NSC) following
aneurysm rupture was successfully managed. We also describe
Neurology India | January-February 2017 | Vol 65 | Issue 1

the challenges in the diagnosis and management of aneurysmal
subarachnoid haemorrhage (SAH)‑induced NSC.
A 62‑year‑old female patient presented with transient loss
of consciousness, vomiting, and one episode of generalized
tonic–clonic seizure. Her computed tomography (CT) scan
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revealed aneurysmal SAH, and computed tomographic
(CT) angiogram revealed bilateral ophthalmic segment
internal carotid artery (ICA) aneurysms. Her initial
electrocardiogram (ECG) revealed T wave depression in the
V1 to V3 leads; her troponin I values (0.298 ng/mL) and creatine
phosphokinase‑MB values (38 U/L) were mildly elevated.
Her ECG showed mild left ventricular hypertrophy, mid and
distal anterolateral, inferolateral wall, distal interventricular
septal, and distal anterior wall hypokinesia, with fair left
ventricular systolic function. She never experienced chest pain
despite these disproportionate findings on investigatiions.
She remained hypotensive from the day of admission and
throughout her hospital stay. Her neurological status improved
within 2 days, and remained clinically asymptomatic thereafter.
The noradrenaline ionotropic support initiated early, was
tapered and stopped within three days. The cardiac regional
wall motion abnormalities (RWMA) were more extensive than
seen in the typical apical involvement observed in Takotsubu
cardiomyopathy. Hence, an alternative diagnosis of NSC
was considered. Given the high risk involved, her relatives
were not willing for immediate surgery. She was managed
conservatively for 2 weeks by euvolemia, and administered
additional oral salt and a beta‑blocker. She was clinically
asymptomatic during this period. The standard guidelines
recommend nimodipine administration; however, as it
resulted in severe hypotension, it was withheld during rest
of her clinical course. After 2 weeks, she underwent a repeat
echocardiogram, which revealed resolution of the RWMA.
The ECG showed evolutionary deep, symmetrical T‑wave
inversions (cerebral T waves). She underwent coiling of her
right ICA aneurysm [Figure 1]. Her postoperative period
remained uneventful. Her 1 year and 6 month clinical and
imaging follow up remained unremarkable.
Two broad subtypes of stress‑induced cardiomyoapthy
described are Takotsubu cardiomyopathy (apical ballooning
syndrome) and NSC.[1] Many similarities have been noted
between the two subtypes that include similar female
predominance, pathophysiology, ECG changes, cardiac marker
elevations, management, and recovery. The prognosis of
both the entities depends on the severity of the initial insult,
the rapidity of recovery, the response to therapy, and the
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Figure 1: Anteroposterior view of left ICA angiogram. (a) Multilobulated saccular
aneurysm with daughter bleb seen arising from left ophthalmic segment ICA.
(b) Near total obliteration of aneurysm after endovascular coiling
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development of complications such as cardiac failure and
thromboembolism.
NSC is increasingly being diagnosed and successfully
treated. The reasons may be better monitoring and periodic
reviewing of the mortality and morbidity registry, as well as
the inclusion of Takotsubu cardiomyopathy in the differential
diagnosis of acute coronary syndrome in the United States
and international guidelines. The few published case reports
from India are mainly of the non‑neurogenic etiology.[2‑5] Three
cases of Takotsubu cardiomyopathy following SAH have been
described recently;[6‑8] however, NSC has not been reported.
SAH following intracranial aneurysmal rupture is one of the
predominant causes of NSC. Several issues pose significant
dilemma in the management of such patients. Ruptured
aneurysm needs to be treated at the earliest by either
neuroendovascular coiling or open surgical clipping. However,
the presence of significant ECG changes and cardiac enzyme
elevation in stress‑induced cardiomyopathies may delay
aneurysmal treatment. At times, findings such as ST‑segment
elevation and incidental presence of nonsignificant coronary
artery stenosis may divert the clinician’s attention entirely
toward the cardiac management with a delay in the diagnosis
and treatment of the intracranial pathology. Conversely, the
impact of true acute coronary syndrome, which may occur
during any major injury or surgery, can be underestimated,
mistaking the entity to be stress‑induced cardiomyopathy.
Development of hypotension following NSC increases the
possibility of delayed cerebral ischemia (DCI) secondary to
vasospasm. Further, nimodipine administration can cause
further fall in blood pressure requiring the addition of
ionotropic agents along with nimodipine administration.
The development of acute hydrocephalus following SAH
also causes tachycardia predisposing to worsening of
cardiomyopathy. Maintenance of euvolemia as a preventive
or therapeutic measure of vasospasm may be difficult in
patients with cardiac failure. Longer intensive care unit and
hospital stay with additional investigations may increase the
economic burden of patients. Addition of warfarin in patients
with left ventricular dysfunction to prevent thromboembolism
may add to the morbidity and increase the mortality during
the initial aneurysm surgery as well during the subsequent
shunt operation or during therapeutic intervention with
arterial balloon dilatation for vasospasm. Whether or not the
preference for the less invasive endovascular coiling over open
surgical clipping of aneurysm can reduce operative morbidity
and mortality in such cases, remains an elusive question. In
addition, delaying surgery (performed after more than 72 hours)
may lead to a fair recovery of the myocardium as compared
to early surgery (performed within 24 hours); however, the
risk of re‑rupture of the aneurysm is of a significant concern.
Re‑rupture of the aneurysm has to be avoided while waiting
for surgery or even during the conduction of surgery because
such an event may further worsen the cardiac status.
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Unilateral moyamoya disease with co‑existing
arteriovenous malformation
Sir,
We present the history of a 38‑year‑old male patient who
had four episodes of seizures over the last 15 months.
He had no neurological deficits on detailed clinical
examination. Computed tomogram (CT) of the head
was suggestive of a right postero‑frontal arteriovenous
malformation (AVM) [Figure 1a]. The angiogram revealed
stenosis of the right internal carotid artery (ICA) with multiple
moyamoya collateral vessels (MMCV) [Figure 1b‑d]. The
AVM drained into the superior sagittal sinus without any
drainage into the deep venous system [Figure 1e-g]. The left
ICA, anterior cerebral artery (ACA), and middle cerebral
artery (MCA) were filling normally [Figure 1h]. The patient
was conservatively managed on antiepileptics and was
asymptomatic at a 3‑year follow‑up.
The co‑existence of moyamoya disease (MMD) with AVM
is very rare and 26 such cases have been reported. [1‑21]
Some suggest that MMD may progress due to angiogenic
factors released by sequestered platelets in the AVM. The
progressive vascular occlusions may occur due to stress of
increased blood flow causing intimal hyperplasia leading to
stenosis.[21] It is also proposed that in MMD, the perforating
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vessels and end capillaries dilate due to ischemia but the
capillary linkage is inadequate to reach the cortex, hence the
increased blood flow is diverted into the normal draining
veins. As a result, these veins become dilated, mimicking
an AVM.[22] A report suggesting AVM as being secondary to
MMD demonstrated the development of AVM in a patient
with MMD after 8 years.[19] Both arguments exist where
AVM is implicated as the causative factor of MMD, and
vice versa.
We had previously published the largest Indian series of
operated MMD cases from our institute.[23] To the best of
our knowledge, the present case is only the seventh case
in literature having an AVM with unilateral MMD.[21] Of
the 26 cases of MMD accompanied by an AVM reported,
18 presented with cerebral ischemia, whereas six had bleed
and two had headache [Table 1].[21]
The principles of managing AVM with MMD are in direct
conflict and comprise the most interesting aspect of this
condition. Revascularization procedures may lead to the
enlargement of the AVM nidus due to recruitment of new
collaterals.[19] The AVM is clinically silent in most cases, and
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