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We wish to thank Rosenow and colleagues for their interest and comments on our ILAE 

recommendations on the use of MRI in the care of people with epilepsy 1. 

The authors point out that gradient recall echo (GRE-T2*) or susceptibility weighted 

imaging (SWI) should be integrated in a standard work-up of epilepsy. Although we agree in 

principle with the utility of these imaging contrasts in the evaluation of patients with cavernoma-

related epilepsy, we would like to counterargue.

Cerebral cavernous malformations (CCM), also called cavernous hemangiomas, comprise 

10-15% of all CNS vascular lesions 2. Their annual detection rate incidence has been estimated at 

0.56 per 100,000 per year for adults>16 years of age 3. The most common clinical symptoms of 

CCM include seizures (50%), intracranial hemorrhage (25%), and focal neurological deficits 

without evidence of recent hemorrhage (25%) 4. A significant fraction of cases (20%-50%) have 

no symptoms and are discovered incidentally due to widespread availability and utilization of 

MRI 5. 
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CCM are generally sporadic and characterized by a single lesion. Conversely, the 

autosomal dominant familial form, which accounts for 10–30% of all cases 6, is associated with 

multiple lesions. In these cases, the probability that new lesions develop during lifetime makes it 

necessary to have imaging surveillance of family members.

In clinically symptomatic patients, conventional MRI sequences, including high-resolution T1 

magnetization prepared rapid gradient echo (MPRAGE), T2-weighted and FLAIR sequences as 

those proposed in the harmonized neuroimaging of epilepsy structural sequences (HARNESS) 

MRI protocol, identify CCM with a specificity and sensitivity nearing 100%. Their image 

appearance include a central reticulated core containing blood products (with intensity variations 

depending on the time of bleeding), as well as a surrounding hemosiderin ring 3; 7; 8. GRE-T2* 

and SWI are the mainstay sequences to identify familial CMM, as these sequences are most 

sensitive to small lesions undetected on conventional sequences 9; 10.    

While we agree that electrophysiology cannot disentangle the specific effects of 

hemosiderin or blood products on electrical activity, clinicians use clues such as family history to 

estimate the risk for CCM in a given patient. Thus, as specified in the current ILAE 

recommendation 1, the Committee is of the opinion that dedicated sequences could be added in 

appropriate clinical circumstances. In other words, an SWI sequence would be relevant only in 

patients in whom the HARNESS-MRI protocol is non-informative. 

We confirm that we have read the Journal’s position on issues involved in ethical publication 

and affirm that this report is consistent with those guidelines.’ 

Disclosure 

Neither of the authors has any conflict of interest to disclose. 

References

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved

1. Bernasconi A, Cendes F, Theodore WH, et al. Recommendations for the use of structural 

magnetic resonance imaging in the care of patients with epilepsy: A consensus report 

from the International League Against Epilepsy Neuroimaging Task Force. Epilepsia 

2019;60:1054-1068.

2. Barrow DL. Classification and natural history of cerebral vascular malformations: 

arteriovenous, cavernous, and venous. J Stroke Cerebrovasc Dis 1997;6:264-267.

3. Akers A, Al-Shahi Salman R, I AA, et al. Synopsis of Guidelines for the Clinical Management 

of Cerebral Cavernous Malformations: Consensus Recommendations Based on 

Systematic Literature Review by the Angioma Alliance Scientific Advisory Board 

Clinical Experts Panel. Neurosurgery 2017;80:665-680.

4. Al-Shahi Salman R, Hall JM, Horne MA, et al. Untreated clinical course of cerebral cavernous 

malformations: a prospective, population-based cohort study. Lancet Neurol 

2012;11:217-224.

5. Morris Z, Whiteley WN, Longstreth WT, Jr., et al. Incidental findings on brain magnetic 

resonance imaging: systematic review and meta-analysis. BMJ 2009;339:b3016.

6. Goldstein HE, Solomon RA. Epidemiology of cavernous malformations. Handbook of clinical 

neurology 2017;143:241-247.

7. Rigamonti D, Johnson PC, Spetzler RF, et al. Cavernous malformations and capillary 

telangiectasia: a spectrum within a single pathological entity. Neurosurgery 1991;28:60-

64.

8. Rosenow F, Alonso-Vanegas MA, Baumgartner C, et al. Cavernoma-related epilepsy: review 

and recommendations for management--report of the Surgical Task Force of the ILAE 

Commission on Therapeutic Strategies. Epilepsia 2013;54:2025-2035.

9. Wang KY, Idowu OR, Lin DDM. Radiology and imaging for cavernous malformations. 

Handbook of clinical neurology 2017;143:249-266.

10. Sparacia G, Speciale C, Banco A, et al. Accuracy of SWI sequences compared to T2*-

weighted gradient echo sequences in the detection of cerebral cavernous malformations 

in the familial form. Neuroradiol J 2016;29:326-335.A
u
th

o
r 

M
a
n
u
s
c
ri
p
t


