
STUDY PROTOCOL 
 
“The Treatment of sleep bruxism with the Luco hybrid OSA appliance” 
 
General Information: 
 
Date: July, 2015 
 
Lead Researcher: 

Dr. Ken Luco 
Unit Two, 760 Hwy 15 
Kingston, Ontario 
K7L 0C3 
(613) 888 6019 
 

Study goals and objectives: 
 

The goal of the study was to determine if the Luco Hybrid OSA Appliance  is an effective long-term treatment for 
sleep bruxism. To date, all studies have indicated that mandibular advancement appliances are only effective in 
the short term.  

Study Design: 

Comparison of before and after data for two groups of sleep bruxism patients to determine the effectiveness in 
the treatment of sleep bruxism with the Luco hybrid OSA appliance (LHOA). The first group consisting of 32 
subjects was studied, treated with the device, and re-studied at 14 days. The second group consisting of 19 
subjects, who have previously been in treatment with the device, were studied with the device. The device was 
removed for a period of 48 hours for a washout phase, and then restudied without the device. Both groups were 
restudied at 60 days. 
  

The parameters for the study are based upon the American Academy of Sleep Medicine’s “International 
classification of sleep disorders third edition”i classification of sleep bruxism. It will be broken down into three 
sections: 

1. Clinical Examination: (rated on a scale of 0-10 per side, total score of 20 possible) 
a. TMJ exam: 

i. Lateral pole pain on palpation 
ii. Posterior joint space pain on palpation 

b. Musculature(rated on a scale of 0-10 per side, total score of 20 possible) 
i. Pain on palpation of the following masticatory muscles: 

1. masseter 
2. temporalis 
3. medial pterygoid 
4. lateral pterygoid 
5. sphenomandibularus 
6. posterior digastric 
7. anterior digastric 
8. sphenomandibularus 
9. posterior digastric 
10. anterior digastric 

ii. Pain on palpation of the following cervical/upper shoulder muscles: 
1. Sternocleidomastoid 



2. Upper trapezius 
iii. Range of motion study (measured in mm) 

1. Wide opening 
2. Left lateral 
3. Right lateral 
4. Protrusion 

2. Home sleep study with EMG recording/microphone recording: 
a. Sleep Bruxism Events 

i. Phasic:  
1. Total number 
2.  Hourly rate 
3. Maximum duration of phasic event 

ii. Tonic:  
1. Total number 
2. Hourly rate 
3. Maximum duration of tonic event 

iii. Mixed:  
1. Total Number 
2.  Hourly Rate 
3. Maximum duration of mixed event 

iv. Total: 
1. Total Number 
2. Hourly Rate (Bruxism Index) 
3. Maximum duration  

b. Maximum Heart Rate 
i. Maximum heart rate 

ii. Duration of maximum rate 
3. Visual Analog Scale 

a. TMJ/ear pain on waking and later in the day 
b. Jaw muscle pain on waking and later in the day 
c. Tooth sensitivity to hot and cold 
d. Tension/migraine headaches on waking or later in the day 
e. Neck/shoulder pain on waking and later in the day 

 
A baseline study was taken at the start of treatment (milestone 1) for all subjects. For Group 1, we repeated this 
study at day 14, once titration and all adjustments were completed. For Group 2, we repeated the study at 48 
hours, without the device. For both groups, the study was repeated at 60 days (milestone 2). 
 
The subjects kept a sleep diary for each sleep study to document how well they slept, if they woke in the night 
(how often and why), and logged how many hours they had slept. The visual analog scale completed by the 
patients were done confidentially and completed at the start, the 14 day or 48 hour reassessment, and at the 
completion. 
 
Two Medibyte Event Type 3 Sleep recorders were used with EMG module connected over the temporalis and 
masseter muscles. Connected as well was a snore microphone, placed over the frontal sinus, to record audio of the 
bruxism events. A pulse oximeter was used to record the heart rate and blood oxygen levels. This was recorded in 
real time for each subject’s sleep period. 
 
Safety considerations: 
 
The manufacturer of the Medibyte Event has clearly indicated the unit must be disconnected from the patient 
prior to connecting to the computer for download of data or serious injury to the patient a result. As all studies 
were done in the patient’s home, there is no risk of this occurring during study. 



 
Proper taping [3M medical tape] of all leads, poses and sensors was mandatory to prevent wrapping around the 
patient’s arms or neck. When initially given to the patient, proper taping was instructed and a laminated card with 
images showing the proper location taping points to ensure proper placement. Detailed instructions were given on 
the use of the sleep recorder to ensure proper placement of all sensors and leads. 
 
Data management and statistical analysis: 
 
GraphPad 7.0 was used to analyze the data and determine the significance using the one-way ANOVA with 
multiple comparisons.  
 
Scoring of the sleep study was completed by the lead reviewer following the guidelines in the AASM Manual for 
the Scoring of Sleep and Associated Eventsii.  
 
Quality assurance: 
 
One team member was specifically trained to instruct all patients. This team member followed the protocol of the 
study at all times ensuring all patients using the test equipment used it correctly. The team member also ensured 
that the data it was accurately recorded and retrieved/stored. 
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