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CADASIL and Cavernomas: A Common Mechanism
Sir,
Cerebral autosomal dominant arteriopathy with subcortical 
infarcts and leukoencephalopathy (CADASIL) is an 
autosomal dominant, noninflammatory, non-atherosclerotic 
microangiopathy affecting the central nervous system 
predominantly; presenting typically with migraine-like 
headaches, young-onset strokes followed by cognitive 
decline. The strokes in CADASIL are usually infarcts, but 
MRI evidence of microbleeds is found in around 35% of 
the patients.[1] Also, major symptomatic hemorrhages are 
described rarely in some patients.[2] But, cerebral cavernous 
malformations (CCMs) have never been described in patients 
with CADASIL. We report an atypical genetically confirmed 
case of CADASIL presenting with recurrent seizures and 
imaging evidence of multiple CCMs and tried to put forward 
a common pathophysiological association.

A 45-year-old lady presented to our hospital with recurrent 
episodes of tingling in the right hand for the last 3 years. 
She also had two episodes of loss of awareness in the last 
2 years. The right-hand tingling would last for a few minutes, 
sudden in its onset and cessation, not associated with the loss 
of awareness or weakness during those episodes and would 
occur once in 2–3 months. 2 years before presentation, she 
had an episode of behavioral arrest preceded by epigastric 
rising sensation, associated with intact comprehension and 
speech arrest lasting for 5–10 min without any involuntary 
movements or automatisms. 8 months ago, she had sudden 
loss of consciousness and tonic posturing of all four limbs 
lasting for 10 min with postictal confusion for half an hour. 
She did not have any history of migraine-like headaches, 
stroke-like episodes, and cognitive decline. Her symptoms 
were suggestive of focal seizures. She was evaluated 
elsewhere before coming to us where she was told to have 
multiple CCMs and was prescribed levetiracetam. Following 
this, her symptoms resolved. She came for a second opinion 
to our hospital. We reviewed her family history, which was 
significant. Her 70-year-old mother had two episodes of stroke; 

first being left hemiparesis at the age of 35 years, second being 
sudden onset slurring of speech at 63 years of age. Later, she 
developed insidious onset gradually progressive cognitive 
decline for the past 2 years.

MRI brain [Figures 1–4] of the index patient showed multiple 
CCMs involving bilateral cerebral and cerebellar hemispheres, 
the largest measuring 2.1 × 2.8 cm noted in the left parietal 
region. Also, there were confluent T2 and fluid-attenuated 
inversion recovery (FLAIR) hyperintensities noted in 
subcortical and deep periventricular white matter including 
bilateral anterior temporal lobes and external capsules 
suggestive of CADASIL. An axillary skin biopsy was done 
which did not show any periodic acid-Schiff (PAS) positive 
diastase-resistant material. Exons 2–6 of the Notch3 gene 
were sequenced which showed heterozygous mutation for 
NM_000435: c. 268C >T; p.R90C confirming the diagnosis 
of CADASIL. Digital subtraction angiography was done to 
rule out any arteriovenous malformations and it was negative. 
Her mother’s MRI brain was done which had features classical 
of CADASIL.

We report an atypical case of CADASIL with multiple CCMs. 
This case is peculiar in several aspects. First, our patient did not 

Figure 1:   Axial T1 image of brain showing cavernomas (yellow arrows) 
in the right cerebellar hemisphere (a) and left parietal region (b), 
hypo‑intensities (green arrow) in bilateral periventricular and subcortical 
regions (b)
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have any classical symptoms suggestive of CADASIL. Second, 
she presented because of multiple CCMs causing recurrent 
seizures and not because of the underlying CADASIL. Third, 
the cause of CCMs in this patient was not known. CCMs are 
either sporadic or familial.[3] Sporadic CCMs can be idiopathic 
or may be secondary to radiation in some instances.[4] This 
patient with multiple CCMs might have had a coexisting 
familial CCM disorder along with CADASIL, but this would 
be less likely because none of the other family members 
had similar manifestations. Her mother whose imaging was 
available with us showed features classical of CADASIL but 
did not have any CCMs. It might not be a case of sporadic 
CCM either, because, usually sporadic CCMs are single and 
do not cause symptoms in the majority. We suppose, in this 
case, that the multiple CCMs might be due to Notch3 gene 
mutation leading to generalized microangiopathy involving 
arterioles and pericytes of capillaries. There has been recent 
evidence that DLL4 ligand present in endothelial cells binds to 
Notch3 protein present in pericytes and prevents angiogenesis. 
This prevents the formation of CCMs, thus, making Notch3 
important in the pathogenesis of cavernous malformations as 
well.[5] Classically, CADASIL is considered to be a disease 
of vascular smooth muscle affecting small arterioles, and 
CCMs are considered to be a disease of endothelial cells. 
But, Notch3 protein is expressed in both vascular smooth 
muscle cells and pericytes. Also, recent research showed 
that pericyte loss and basement membrane degeneration are 

integral parts of the pathogenesis of CADASIL.[6] An autopsy 
series of 13 CADASIL patients also showed that pericytes 
are damaged in CADASIL along with vascular smooth 
muscle cells.[7] This interesting observation of multiple CCMs 
coexisting with CADASIL raises important questions on the 
pathophysiological basis of both CADASIL and CCMs and 
the same has to be studied in detail in both animal and human 
models further. This proposed common mechanism involving 
Notch3 protein and pericytes might have important therapeutic 
implications for both the disorders for which there is no definite 
pharmacological therapy at present.

We report a rare case of CADASIL with multiple CCMs 
and tried to explain the co-occurrence with the proposed 
common pathophysiological mechanisms involved in them. 
Pericytes appear to play an important role in both CADASIL 
and CCMs. More basic and clinical research is required to 
elucidate their role further and to develop future potential 
therapeutic agents.
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Figure 4: Susceptibility‑weighted imaging of the brain showing multiple 
cavernomas (a, b and c) (white arrows)
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Figure 3: Axial fluid‑attenuated inversion recovery image of the brain 
showing multiple cavernomas (a, b and c) (yellow arrows). Note bilateral 
external capsule (a) and periventricular (c) hyperintensities (green arrows)
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Figure 2: Axial T2 image of brain showing multiple cavernomas (yellow arrows) in the right cerebellar hemisphere (a), left pons (b), right occipital 
region (c) and left parietal region (d). Note bilateral anterior temporal hyperintensities (green arrows) characteristic of CADASIL (b)
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Stent‑Assisted Coiling of Brain Aneurysms Under Conscious 
Sedation and Simultaneous Coronary Heart Disease Stenting: 

A New Concept
Atherosclerosis is the main cause of cerebral artery stenosis, 
dissection, and aneurysm and cardiovascular diseases.[1-7] In 
one study, 18,954 subjects underwent magnetic resonance 
angiography, in which 367 (1.93%) cases of coronary artery 
disease were independently associated with the presence 
of unruptured aneurysms.[4] Prevention and treatment 
of atherosclerosis is the fundamental of simultaneous 
treatment of cerebral and cardiovascular diseases, such as 
prevention and treatment of hyperlipidemia, hypertension, 
and diabetes.[3] Losing weight, quitting smoking, and adjusting 
dietary structure can be regarded as the prevention and 
treatment of atherosclerosis. These methods play a fundamental 
role in the treatment and prevention of coronary heart disease 
and stroke. This is the basis that we put forward the concept 
of “simultaneous treatment of cerebro- and cardiovascular 
diseases.” Although there are few aneurysm coiling under 
sedation reports because of concomitant coronary artery 
disease, but they failed to report the concomitant coronary 
artery disease treatment in the same session.[8,9] Therefore, this 
is the first case of simultaneous interventional treatment for 
cerebral aneurysms and coronary heart disease under conscious 
sedation, which is performed on 13th April, 2019. This patient 
consented to the procedure and this case was approved by the 
ethics committee of our hospital.

case pResentation

A 61-year-old woman was evaluated for complaints of severe 
headaches, nausea, and vomiting for 6 h. Her CT examination 
was negative and lumbar puncture confirmed a subarachnoid 
hemorrhage. The patient had a history of repeated angina 
pectoris at rest within 2 weeks. Her neurological evaluation 
showed normal and Hunt-Hess grade was I. Brain MRA 
showed two small aneurysms of the bilateral internal carotid 
artery. An ejection fraction of 40% was reported by cardiac 

echocardiography examination. After right femoral artery 
puncture, cerebral angiography showed a 3 mm un-regular 
aneurysm of the posterior communicating artery segment of 
the left ICA and a 2 mm aneurysm of the supraclinoid portion 
of the right ICA arising medially and inferiorly. The neck 
of the aneurysms was wide. [Figure 1]. The cardiac team 
performed a cardiac angiogram for further evaluation before 
the aneurysm treatment. Coronary artery disease was noted 
with critical disease in the proximal segment of the right 
coronary artery with 85--90% stenosis of the midcircumflex 
artery. Because of the combined problems of ruptured 
aneurysm and severe cardiac disease, the intervention teams 
decided to do concomitant coiling of the aneurysms and 
coronary artery stenting procedures. The anesthesiologist 
suggested that general anesthesia was risky because of the 
heart disease. The interventions were performed under sedation 
with consciousness. The patient was premedicated with a 
loading dose of 300 mg aspirin and 300 mg clopidogrel per 
oral. The posterior communicating artery aneurysm was coiled 
with a 3.5 × 15 LVIS stent (Microvention, USA) assistance. 
The paraclinoid ICA aneurysm was treated with the same 
technique. After aneurysmal embolization, the patient was 
premedicated with another loading dose of 300 mg clopidogrel. 
The cardiovascular intervention team performed the coronary 
artery stenting (drug diluting stent, 2 stents of 2.75 × 38 mm 
and 1 stent of 2.5 × 40 mm, Medtronic, USA) [Figure 2]. The 
total procedure time was 80 min. Postoperatively, the patient 
did not develop any neurological deficits and she has returned 
to all her independent activities at 3-month follow-up.

discussion

Although the CT examination is negative, subarachnoid 
hemorrhage cannot be excluded because of the patient’s 
symptoms and lumbar puncture confirmed the subarachnoid 
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