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Brief Communications
Aura in some patients with familial hemiplegic migraine can be stopped by intranasal ketamine 
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	   Article Abstract 

	


 
Migraine aura is probably caused by cortical-spreading depression. No treatment for acute and severe migraine aura has been described previously. The effect of ketamine (25 mg intranasally) was studied in 11 patients with severe, disabling auras resulting from familial hemiplegic migraine. In five patients ketamine reproducibly reduced the severity and duration of the neurologic deficits, whereas in the remaining six patients no beneficial effect was seen. Ketamine offers, for the first time, a possible treatment option for severe and prolonged aura. 
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	   Introduction 

	


 
Migraine aura occurs in approximately 20% of people with migraine1 and it precedes head pain as transient visual or sensorimotor deficits. Pivotal studies on cerebral blood flow and cortical sensory processing during migraine aura demonstrated slowly spreading perfusion changes2,3 and the breakdown of neuronal function,4 probably caused by cortical spreading depression (CSD) or a similar phenomenon. In experimental animals, CSD is mediated through excitatory amino acids and can be blocked by glutamate NMDA receptor antagonists.5 In the current study we investigated the effect of the NMDA antagonist ketamine on the aura symptoms of patients with familial hemiplegic migraine (FHM). In this subgroup, aura symptoms cause severe disability over many hours to days. The underlying genetic defect has been identified as a dysfunction of a P/Q-type Ca2+ channel6 in 20 to 40% of the affected patients. 
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	   Methods. 

	


 
Written consent was obtained from all patients and the study protocol was approved by the local ethics committee. Because of the severity of the aura symptoms and the psychotropic side effects of ketamine, this study was conducted unblinded. Eleven patients with FHM were recruited. Contraindications were a history of addiction or other psychiatric disease, uncontrolled hypertension, hyperthyroidism, or glaucoma. All patients received a trial dose of 25 mg ketamine as a nasal spray under medical supervision to familiarize them with the typical transient side effects: sedation, a feeling of alienation, and ataxia. Subsequent attacks were treated by self-medication outside the hospital setting. Treatment effects were documented by means of self-assessment questionnaires to be completed every 15 minutes, and extensive follow-up interviews. Documentation included severity of motor deficit (lower extremities: ability to walk, stand, move leg; upper extremities: ability to lift arm, hold object, move arm), presence or absence of visual hemifield disturbance and dysphasia, progression from one system to another, duration of aura symptoms (compared with previous and untreated attacks), and overall assessment of efficacy. 
Genetic linkage analysis to the published FHM locus CACNA1A on chromosome 19p13.16 was performed on all seven families using microsatellite markers D19S221, D19S1150, and D19S226 (data not shown). Significant lod scores could be assessed for two families. Two other families were too small for lod-score calculation, but showed complete segregation of the disease haplotype in all affected family members. Linkage to CACNA1A could be excluded in one family. 
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	   Results. 

	


 
Eleven patients (age range, 18 to 47 years) from seven families treated 25 individual attacks with ketamine. Five patients from three families reported an improvement of aura symptoms using ketamine for all 14 attacks treated and wanted to continue this treatment (table). In three patients aura symptoms recurred after initial improvement after ketamine. Six patients noticed no beneficial effect in 11 treated attacks but experienced typical side effects: feelings of alienation and mild ataxia. Improvements included reduced duration and severity of neurologic deficits and no spread from one neurologic symptom to another. Only two patients reported reduction of headache severity after ketamine. Aura, therefore, is not a substantial prerequisite for the development of migraine headache in FHM. 
	View this table:
[in this window]
[in a new window]
  

	Table 1. Patient characteristics 



	


 
The response to ketamine was not related to the presence or absence of a proven linkage to the chromosome 19p13 locus. It was also not consistent within families. Therefore, it seems likely that the presence of a voltage-gated P/Q-type calcium channel abnormality may be involved in the early evolution of the migraine attack and possibly in the onset of CSD, whereas a major site of action of ketamine is on the phencyclidine binding site of ligand-gated calcium channels. The propagation of CSD is mediated via release of glutamate and aspartate from depolarized neurons and activation of neighboring neurons via NMDA receptors. Thus, ketamine can exert an inhibitory effect on the propagation of the CSD wave via blockade of NMDA receptors.5 This mechanism probably blocked the spread of neurologic deficits. Some patients also reported a decrease in the duration and severity of symptoms—mainly of motor deficits. Two mechanisms may account for this. First, ketamine can increase cerebral blood flow,7 which may counteract the marked hypoperfusion induced by CSD, as observed in migraine with aura.3 Second, in experimental animals, ketamine accelerates the restitution of neuronal function after hypoxia.8 
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	   Discussion. 

	


 
It remains unclear why ketamine showed consistent beneficial effects in some patients but not in others. It cannot be excluded that in the nonresponders adequate plasma levels of ketamine were not reached after nasal administration, although side effects were equally common in both groups. Unfortunately, it was not possible to determine plasma concentrations of ketamine because the attacks were treated at home or in the workplace. 
Our data strongly suggest that the spread of migraine aura can be attenuated and blocked by treatment with the NMDA receptor antagonist ketamine in FHM. This provides additional evidence that migraine aura is caused by CSD or at least a closely related process. NMDA receptor antagonists may be useful in the management of severe migraine aura. 
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Table 1. Patient characteristics

	Characteristic



	Patient 1



	Patient 2



	Patient 3



	Patient 4



	Patient 5




	Age, y/sex

	44/M

	20/F

	32/F

	36/F

	36/F


	Family

	A

	A

	B

	C

	D


	Genetic linkage status

	Not CACNA1A

	Not CACNA1A

	Likely CACNA1A

	CACNA1A

	CACNA1A


	Auras treated/successful, n

	6/6

	3/3

	2/2

	1

	3/3


	Visual

					
	Duration usually/with KET

	30 min–1 h/5 min

	30 min–1 h/15 min

	1 h/20–25 min

	30 min/20 min

	30 min/15 min


	Severity before/after KET*
	1/2

	1/2

	1/2

	1/2

	1/2


	Motor

					
	Duration usually/with KET

	30 min–4 h/10 min

	20 mm–6 h/0–15 min

	1–8 h/20–25 min

	30 min–3 h/15 min

	5 h/20–30 min


	Severity before/after KET[image: image7.png]



	0–1/3

	0–1/3

	1/3

	2/3

	1/3


	Dysphasia

					
	Duration usually/with KET

	1–4 h/none

	1–6 h/15–30 min

	1–8 h/20–25 min

	30 min–3 h/none

	5–6 h/20–30 min


	Severity before/after KET[image: image8.png]



	1/2

	1/2

	1/2

	1/2

	1/2


	Total duration usually/with KET

	30 min–4 h/10 min

	1–6 h/15–30 min

	1–8 h/20–25 min

	30 min–3 h/15 min

	5–6 h/20–30 min


	Progress

	Unchanged

	Stopped

	Unchanged/stopped

	Stopped

	Unchanged/stopped


	Recurrence of aura/effect of second dose

	None

	2 times after 60 and 90 min/responsive

	1 time after 60 min/responsive

	1 time 90 min after KET/responsive

	1 time after 40 min/responsive


	Headache

	Unchanged

	Unchanged

	Unchanged/improved

	Improved

	Unchanged/improved


	Patient summary



	Bedridden for hours because of hemiparesis without KET



	Usually bedridden for hours; can walk and talk again 15–30 minutes after KET administration



	Usually bedridden, can walk after KET administration



	Able to resume work after KET administration



	Bedridden without KET administration




	Sensory deficits were less worrisome to the patients and were not documented well enough to be included in this table. In the other six patients, in all 11 attacks, only side effects without change or improvement of aura symptoms were noticed.


	* Visual scores: 2 = absent; 1 = present.
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Motor scores: 3 = able to walk or lift arm; 2 = able to stand or hold item; 1 = able to move leg or arm; 0 = not able to move leg or arm.
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Dysphasia scores: 2 = absent; 1 = present.


	KET = ketamine.



	


