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subdivided according to the type of sensation in somatosensory,

simple visual or oculosensory, viscerosensory, and experiential sen-

sations,who have definitive epileptogenic EEG activity in the

temporal-parietal-occipital area.10 ml of venous blood sample was

collected and measured red blood cells magnesium concentrations by

atomic absorption spectrometry(850 nm, Perkin-Elmer 3030).

Results Low RBC-Mg concentrations were found in 42% patients of

MA and 55% in FSS and complex partial epilepsy patients during

aura seizures.

Patients with lower RBC-Mg concentrations (\1.80-/+ 0.24) had in

93% aggravation of visual aura intensity during attacks.

Conclusions Low RBC-Mg could be a peripheral expression of the

reduced brain magnesium concentration observed in MA and (FSS

and complex partial) epilepsy patients. Magnesium supplements

could be benefits in reduction the intensity of visual aura in both

groups.
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Adverse events related to the NTI splint: report

from the headache hope study

A. Blumenfeld

The Headache Center of Southern California, Encinitas, CA, USA

Background Migraine is a prevalent and disabling condition, for

which treatment options remain limited. Many patients do not wish to

take oral preventive medications. The NTI splint is FDA approved for

the treatment of migraine. However, the use of this option amongst

headache experts is limited in part due to fear of potential dental,

rather than systemic, adverse events.

Objectives This study used a web based questionnaire to collect data

from dental providers on the methods of use and observed adverse

events of the NTI splint in their practices.

Methods A web-based questionnaire was e mailed to dental providers

in the United States.

Respondents were identified from dental laboratory and distributor

records of documented NTI splint providers.

Questions on the methods of use of the NTI splint and outcomes were

asked.

Analysis of the data is expressed as a percentage of total respondents.

Results Of 6,312 panelists contacted, 567(9%) responded.

Respondents were largely male (506/567: 89%) and had on average

prescribed 160 NTI splints each.

The total number of NTI splints provided by this group of dental

professionals was 90,720.

512/567 responded to the question regarding changes in occlusion

secondary to NTI splint use.

The number of patients reported to develop a clinical observation of

abnormality of occlusion with an anterior open bite as a result of NTI

splint use was reported at: 1.6% of 78,711 cases.

Only 0.3% of patients reported aspirating the device; however 0%

reported documented aspirations on X ray.

The dental providers rated the NTI splint as an effective treatment for

headache in the majority (over 90%) of the patients they treated.

Conclusions Headache can be effectively and safely treated with the

NTI splint in dental practices.

Sponsor: National Dentex Corporation.
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Headache in 25 consecutive patients with atrial septal

defects before and after percutaneous closure:

a prospective case series

F. Riederer1, H. Baumgartner2, P.S. Sándor1,3, P. Wessely4,

C. Woeber4

1Neurology, University Hospital Zurich, Zurich, Switzerland,
2Congenital and Valvular Heart Disease Center, Medical University

Münster, Münster, Germany;
3Neurology, Kantonsspital Baden, Zurich, Switzerland;
4Neurology, Medical University Vienna, Vienna, Austria

The effect of atrial septal defect (ASD) closure on headache and

migraine remains a matter of controversy. The objectives of the study

were (i) to determine headache prevalence in consecutive patients

with ASD scheduled for percutaneous closure using the classification

of the International Headache Society and (ii) to compare headache

characteristics before and after closure of ASD. Twenty-five patients

were prospectively included over 27 months. Mean duration of fol-

low-up was 12 ± 4 months. Prevalence of active headache was

increased compared to general population: Any headaches 88%,

migraine without aura 28%, migraine with aura 16%. After ASD

closure, we observed a trend towards a lower headache frequency

(median frequency 1.0; IQR 2.6 vs. 0.3; IQR 1.5 headaches per

month; p = 0.067). In patients with ongoing headaches, a decrease in

headache intensity (median VAS 7; IQR 3 vs. 5; IQR 3.8; p = 0.036)

was reported. Three patients with migraine with aura before the

intervention reported no migraine with aura attacks at follow-up, two

of them reported ongoing tension-type headache, one migraine

without aura. In summary, this prospective observational study con-

firms the high prevalence of headache, particularly migraine, in ASD

patients and suggests a possible small beneficial effect of ASD

closure.
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Headache and BOTOX�: a case report of hemicrania

continua responsive to botulinum toxin type-A

S. Ramdas1, M. Prasad1,2, I. Abu-Arafeh2,3

1Tayside Childrens Hospital, Dundee, Scotland;
2Department of Paediatrics, Stirling Royal Infirmary,

Stirling, Scotland;
3Fraser of Allander Neuroscience Unit, Royal Hospital for Sick

Children, Glasgow, UK

Introduction Hemicrania continua (HC) is a rare headache disorder

characterized by a continuous unilateral headache that varies in

intensity, without disappearing completely. HC is typically responsive

to Indomethacin, although patients resistant to this drug have been

described. We present a case of HC who has shown remarkable

response to Botulinum Toxin type A (BT-A).

Case presentation A 12-year old boy presented with a 2-year history

of pain over the right side of his head, worst behind his right ear. The

pain was constant, dull aching in nature with periods of exacerbation.

The exacerbations were mostly nocturnal with bursts of fireworks like

pain, occurring in clusters many times over a period of 3-4 days.

S94 J Headache Pain (2010) 11 (Suppl 1):S1–S150
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ADVERSE EVENTS RELATED TO THE NTI SPLINT:

REPORT FROM THE HEADACHE HOPE STUDY
Andrew Blumenfeld, MD, The Headache Center of Southern California, 320 Santa Fe Drive, Encinitas, CA 92024, (760) 631-3000

Background – The NTI (Nociceptive Trigeminal Inhibition) intraoral device reduces maximum nocturnal trigeminal motor 
hyperactivity (jaw clenching), and is hypothesized to therefore reduce resultant noxious afferent activity.  The NTI has been 
FDA approved for the prophylactic treatment of medically diagnosed migraine pain. However, the use of this option amongst 
headache experts is limited in part due to fear of potential dental, rather than systemic, adverse events.

Nocturnal Motor Hyperactivity (Clenching)
1. Hyperactive temporalis
2. Hyperactive lateral pterygoid

Resultant Sensory Nociception
A)  Muscle strain and 
B)  Joint strain and load
C)  Facial / sinus tension
D)  Periodontal ligament compaction

Normal Nocturnal Motor Activity (with NTI)

1. Minimally intense temporalis activity

Resultant Sensory Nociception

A)  Minimal noxious input

An NTI device is custom made by a 
dental professional, providing only for 
incisor-edge contact with minimal 
jaw-opening (to minimize TMJ strain)

Molar and canine tooth contact allows for pathologic intensity of 
trigeminal motor hyperactivity (nocturnal jaw clenching)

Providing for only incisor-edge contact with an NTI device 
minimizes trigeminal nociception.

Background: Migraine is a prevalent and disabling condition, for which treatment options remain limited. Many patients do not 
wish to take oral preventive medications. The NTI splint is FDA approved for the treatment of migraine. However, the use of this
option amongst headache experts is limited in part due to fear of potential dental, rather than systemic, adverse events.
Objectives: This study used a web based questionnaire to collect data from dental providers on the methods of use and 
observed adverse events of the NTI splint in their practices.
Methods: A web-based questionnaire; Respondents were identified from dental laboratory and distributor records of documented 
NTI splint providers; Analysis of the data is expressed as a percentage of total respondents.
Results:
-- 6,312 panelists contacted, 567(9%) responded; largely male (506/567: 89%); 160 average NTI splints prescribed;  The total

number of NTI splints provided by this group of dental professionals was 90,720.
-- 1.6% of 78,711 cases reported a developed clinical observation of an anterior open bite.
-- 0.3% of patients reported aspirating the device; however 0% reported documented aspirations on X ray.
-- The dental providers rated the NTI splint as an effective treatment for headache in the majority (over 90%) of the patients they 
treated.
Conclusion:
Headache can be effectively and safely treated with the NTI splint in dental practices.

98.1% No significant clinical changes

1.6% Undesired clinical changes

0.3% Claimed aspiration*

* None confirmed with imaging

NTI use for pain 
“above the cheekbone”

96% Mostly Successful
2% Mostly Unsuccessful
2% Don’t use for pain 

management

LACK OF
ADVERSE 
EFFECTS

EFFICACY

90,720 
devices provided

Headache and Migraine Trust International Congress 2008, presentation:
Within two months of nightly NTI use, and then persisting for the nine months of observation, half of the subjects had a significant improvement, while 25% reported 
that chronic headache no longer had any impact on their lives.
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