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Dental Sleep Medicine

•What Every Dentist and Hygienist

Should Know

•Concepts  Treatment   Products



•I have nothing to disclose but wish 
to thank the vendors for their 

support.

•I personally use the products 
mentioned in the presentation
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Sleep Dentistry

The New Kid on the Block



Become the Dentist 
and Hygienist of 
Tomorrow, Today

• Your Role in The National Pandemic 

•                         of 

•               Disturbed Sleep













•The Link Between Gerds, TMD, 
Erosion, Bruxing and Disturbed 

Sleep



Break Time



What Does This Involve?







•The title and scope of this 
message is quite broad so again 
what is our purpose?

•We are adhering to the 2017 policy 
statement by the ADA regarding this 
very subject





Task Force Report 2015

• Sleep Medicine in Dental Education
• A vision for incorporating sleep medicine science 

and practice into the programs of the University of 
the Pacific Arthur Dugoni School of Dentistry

• Artemiz Adkins DDS
• Eugene Santucci DDS,MA
• Andrew Young DDS, MSD
• Darren Cox DDS, MBA
• Gilles Lavigne DMD, M.Sc, PhD,
• Christian Guilleminault MD,
•  Steven Olmos DDS



•This is a Public Health issue that 
the ADA is asking for help.

•Why Dentistry?

•trained to complete a head/neck 
examWe are thoroughly 

•The intra oral exam is our sandbox

•Md’s don’t have the time nor 
experience to be at the forefront of 
this public health issue, we do.



Dental Office Implementation

• Understand the co-morbidities that are 
greatly influenced by sleep disturbances
• Be able to discuss the effects poor sleep 

has on daily lives of patients

• Should we be the one of the main 
gatekeepers to help our patients?
• ADA recommends we should be the gate 

keepers
• ADA so stated by passing 

Resolution 2017-17a-2017





Todays / Purpose

• Importance for Staff, Hygienist and Doctors

• Are you open to accept a few new paradigms 
and  changes as you interact and educate your 
patients?

• Some areas may seem out of your area of 
expertise or comfort but I will attempt to make 
it relevant to your position in the office.

• We have a rigid way of thinking. How we run 
our practice.

• Why?    Knowledge is Powerful



Today’s Topics

• We’ll cover some background material on sleep disorders

• What to look for in your routine dental exam

• What to do if you find positive landmarks

• What to do if you chose to add sleep therapy to your office procedures

• Clinical review of head and intra-oral anatomy

Basic general dental treatments you can provide your patients suffering 
from disturbed sleep



Learning Objectives

• Explore the 2017 ADA resolution regarding your 
office’s role regarding the detection , referral or 
treatment of disturbed sleep in our patients

•40 million adults and children suffer from 
disturbed sleep, simple steps to help

•Explore the effect of disturbed sleep on total body 
health, various co-morbidities and how this may 
effect your general dentistry and hygiene procedures

•Understand why a child experiencing ADHD 
symptoms may be the result of poor sleep

•Explore the effect of disturbed sleep on total body 
health, various co-morbidities and how this may 
effect your general dentistry and hygiene procedures



Learning Objectives Specifically Dentally 
Related to Sleep

Explore the basics of sleep, disturbed sleep

ADHD in children and adults

Bruxism, one type? Myths

Hygienists, are all fluorides alike, one for all patient types

What is the role of saliva?

How do we restore acid attack lesions, do we, should we?









Sleep
A Universal Addiction



SLEEP

Normal sleep is defined 
as the cyclic temporary 
and physiologic loss of 
consciousness that is 
readily, promptly, and 
completely reversed with 
appropriate stimuli



• Is sleep an addiction we don’t understand

•We understand why we eat, drink, 
reproduce

“If sleep doesn't serve an
absolutely vital function,
then it’s the biggest 
mistake the evolutionary 
process ever made.”
            
 Dr. Allen Rechtschaffen













Breathing is not optional



How many breaths does an 
average human take each day

8890

                                         23,040

                                         55,059

                                         103,090



• US Public Health Service, National 
Health and Nutrition Survey 2005-6 
reports;

• 53% of men snore 3 times /week

• 14.3 % snore and gasp

• 6.1% are diagnosed with OSA

• 70% have some sort of sleep
 disordered breathing



Avon Study

• SDB is common in childhood, parents reported on 
child's snoring, mouth breathing and apnea

• SDB was associated with 
behavioral difficulties was 
associated with 40% of 4/yr/olds 
and 60% of 7/yr/olds. Mostly 
demonstrated as inattentiveness 
and hyperactivity



I Love my Alarm

• I love my alarm clock, I 
never hit the snooze 
button

• I’m so full of energy, lets 
get this day started

• I don’t need any more 
sleep



You slept 8 hrs but move like a sloth

You may have disturbed sleep if:



Jeff Foxworthy

• You mowed the front lawn and found a car

You just might be a redneck if:

• You consider 5th grade as your 
senior year

• You took a fishing pole to Seaworld

• Your family tree is a straight line with 
no branches



Do any of You ??

•Wake up frequently to use the BR

•Feel sleepy during the day/ driving

•Clench/grind your teeth at night

•Diabetes ,High BP or CVD

•Overweight, Obese, Sugar Cravings

•Exhibit Mental Fog

•To tired to Exercise



You need a coffee maker bedside so that you can make 
it to the bathroom in the morning

You may have disturbed sleep if:



Possible Reasons for your Fatigue

• Chronotype: are you an early bird or night owl?  
If your a night owl and don’t fall asleep early 
enough to get your 7-8 hours of restful sleep, 
your fighting your natural circadian rhythm.

• Fragmented sleep/ snooze alarm

• Bedroom environment/ blue light

• Spouse behavior

• Alcohol / caffeine



You my Friend

• Most likely don’t get enough sleep or you 
have an airway issue that keeps you from 
sleeping deeply and restfully

• National Institute of Health reports 20% 
of adults have obstructive sleep apnea 
of which 90% go undiagnosed

• Women; 40% suffer from Upper Airway 
Resistance Syndrome, also not 
diagnosed







STOP BANG

• EACH POSITIVE SCORE IS ONE POINT

• 0-2    low risk for obstructive sleep apnea

• 3-4    intermediate risk for obstructive sleep apnea

• 5-8    high risk for obstructive sleep apnea  





Pediatric Sleep Questionnaire 
 
 
 
 

Patient Name: ____________________________________________________________ 
 
Date of Birth: ____________________________________________________________ 
 
 

 Yes No 
Don’t 
Know 

While sleeping does your child…    

Snore more than half the time?    

Always snore?    

Snore loudly?    

Have “heavy” or loud breathing?    

Have trouble breathing or struggle to breathe?    

Have you ever…    

Seen your child stop breathing during the night?    

Does your child….    

Tend to breathe through the mouth during the day?    

Have a dry mouth on waking up in the morning?    

Occasionally wet the bed?    

Wake up feeling un-refreshed in the morning?    

Have a problem with sleepiness during the day?    

Has a teacher or other supervisor commented that your child appears sleepy during the day?    

Is it hard to wake your child up in the morning?    

Does your child wake up with headaches in the morning?    

Did your child stop growing at a normal rate at any time since birth?    

Is your child overweight?    

This child often…    

Does not seem to listen when spoken to directly    

Has difficulty organizing tasks    

Is easily distracted by extraneous stimuli    

Fidgets with hands or feet or squirms in seat    

Is “on the go” or often acts as if  “driven by a motor”    

Interrupts or intrudes on others (e.g. butts into conversations or games)    

 
 
Total Number of “Yes” Responses _____________ 
 
If eight or more statements are answered “yes”, consider referring for sleep evaluation 

 
 
CHERVINE ET AL, PEDIATRIC SLEEP QUESTIONNAIRE: VALIDITY AND RELIABILITY OF SCALES FOR SLEEP DISORDERED BREATHING, 
SNORING, SLEEPINESS, AND BEHAVIORAL PROBLEMS, SLEEP MEDICINE 2000;1:21-32 







Hospital Version

Take Home Version



C-PAP Machine





Mandibular Advancement Appliances 

Fjkljsklfjaskljf;lkasjdf;lkajs;lk



Occlusal Appliances





DIAGNOSIS

•Only a sleep study interpreted by a medical sleep 
specialist in conjunction with a medical exam can 
rule in or out benign snoring 

•Polysomnogram (sleep study) may be hospital 
based or take home models are becoming 
increasingly popular 

•Following a diagnosis, treatment available;
• C-PAP:  Highly effective, low compliance
• MAD:   Slightly lower effect, high compliance































Sleep requirements vary with each 
species

•Human adults do best with 7 hours, 
more than 10 is detrimental with 
increased mortality rate

•Infants sleep an average of 18 
hours/day with 50%being REM sleep



Sleeps



Sleep requirements vary with each species

• Dolphins use ½ of their brain at slow brain wave sleep without REM



EUGENE SANTUCCI, 
DDS,MA, FACD



Chinstrap
Penguins

•These 
penguins in 
Antarctica fall 
asleep 
thousands 
times a day 
for 4 seconds



Sleep Enforcers

• Biological Clock  , Circadian Rhythm

• Sun Light;

•       AM is blue light

•       Mid day is yellow light

•       PM is red light

• Social Clock  (watch)



Superchiasmatic Nucleus 

Regulates the circadian rhythm  





Catecholamines

• Sympathomimetic amine 
compounds which are released into 
the bloodstream during times of 
physical or emotional stress.

• Dopamine, epinephrine, nor 
epinephrine are part of the  ‘fight 
or flight “response

• Increased heart rate and BP and 
blood glucose levels



MELATONIN

Reduced sleep decreases leptin production 
,long hours of artificial light and multiple 

electronic devices suppress melatonin and leads 
to increased eating day and night

Usually secreted at approximately 9 pm, by the 
pineal gland in response to darkness

Synthesized from tryptophan eventually to 
serotonin and finally melatonin



CORTISOL

Glucocorticoid produced by adrenal gland

Released in response to stress

Function is to increase blood sugar

Sleep deprevation increase cortisol levels

An increase in cortisol brings about a decrease in 
leptin levels with an increase in ghrelin, with 
subsequent appetite stimulation 



Sleep Pressure

• Suprachiasmatic nucleus regulates the Circadian Rhythm

• Your 24 /hr circadian rhythm is one of two factors determining wake and 
asleep

• Second is sleep pressure due to a buildup of adenosine which turns down 
the effect of wake promoting regions of the brain

• Caffeine : the most widely used psychoactive stimulant in the world blocks 
the adenosine effect

• Travel time changes;

•          one day per hour

 



•OREXIN
• Peptide produced in the 

hypothalamus

• AROUSAL, WAKEFULNESS

• Deregulates the sleep-awake 
cycle. Increase causes poor 
sleep, rem and cognitive 
impairment

• Receptor antagonist inhibits it’s 
effect

• Basis for most sleep meds

•ADENOSINE
• Want’s you to sleep

• Receptor sites are blocked with 
caffeine

• Astrocytes; may allow humans to 
go without sleep for longer 
periods of time without negative 
consequences/





Hippocampus and Memory

Region of the brain largely responsible for memory formation short 
term to long term. Effectiveness may be lessened due to hypoxic 
/ischemic episodes as infants or before birth

When you blackout from drinking its because of the 
alcohol’s effect on the hippocampus.  I DONT 
REMEMBER ANYTHING



The Tired 
Hippocampus:

Memory consolidation, 
the process by which 
information is stored 
following training, 
consists of synaptic 
consolidation. Sleep 
deprivation has a 
profound effect on this 
consolidation





Daylight Saving Time is it Unhealthy?

• 65% of surveyed , do not want yearly time changes
• Research reports an increase of strokes, heart attack's and 

teen sleep deprivation with daylight savings time.
• Return to standard has essentially few benign effects
• Morning light sets our biological clock with possible 

release of cortisol whereas light later in the day  delays 
melatonin release, big effect on teens

• WW1, WW2, 1970 thought to decrease electrical 
consumption, proven largely inaccurate.

•            Beth Malow MD, Phd. Sleep Health 2022

•     









APNEA – 
HYPOPNEA 
INDEX

• Apnea; breathing cessation with 
decreased air flow of 70% or 
greater for 10 seconds or more

• Hypopnea: reduced breathing by 
30% or more lasting 10 sec or 
more with O2 desaturation of 4% 
or greater

• Number of Apneas plus 
Hypopneas per hour defines the 
AHI (Apnea-Hypopnea Index)

• 5-15moderate,   15-30  plus , 
severe



POW’ LACK OF REM CYCLE 
S



Sleep Disturbed Breathing

Snoring →UARS→OSA

UARS → ↑Resp. effort → ↑arousals
Bonuck K, Pediatrics. 2012;(4):e857-e865



Sleep Disturbed Breathing
Snoring →→OSA

OSA→Hypoxnia→↑HeartRate→RMMAs→GE
RD→SB

Upper airway resistance also related to GERD-
vacuum created

Miyawaki S, et al. Sleep, 2003











SNORING

“LAUGH AND THE WORLD LAUGHS WITH YOU

 SNORE AND YOU SLEEP ALONE”



Are You Awake

One person dies every hour in a traffic accident due to 
fatigue, greater than deaths from alcohol and drugs 
combined.

• O



Should we be concerned?



Insomnia

• Persistent problem with falling and staying asleep

• Etiology;

•    poor sleep habits

•    depression

•    anxiety

•    chronic illness

•    lack of exercise

•    medications



Insomnia

• Over 3 million cases per year in US

• Treatment can help but not a cure;

•    sedatives

•    antihistamines

•    antidepressants

• In general, caffeine and nicotine are stimulants where 
as alcohol relaxes throat muscles.



Can’t We Just Take A Pill

•             



Viola!





COULD A 
CANNABINOID PILL 
TRANSFORM SLEEP 
APNEA 
TREATMENT?



New research using cannabinoid anti 
nausea treatment helped to improve 
some sleep related factors related to 
OSA.

David Carley and Phillis Zee ran 
double blind, two center, 
randomized, placebo controlled 
studies 

Inclusion criteria: BMI <45, Epworth 
>7 and AHI 15-30, PSG reported



Dosage, 1 hour before bedtime

Dronabinol (Marinol) 2.5 mg, 10mg, 
placebo

Test duration; 6 weeks, PSG every 2 wks

Epworth questionnaire every 2 wks

Licensed Intellectual property. Respire PHM

Federal grant, PACE,



Study 
Results

Epworth scale:  no change with the placebo or 
the 2.5 mg, but a -4.0 change with 10.0mg

10 mg dose , decreased frequency of AHI

improved  subjective  sleepiness

increase in treatment satisfaction

No change in amount of sleep or objective 
sleepiness 



Journal of 
Clinical 

Sleep 
Medicine

21 % reported improvements in sleep

with cannabis products

-48% reported worsening sleep

-14% reported mixed results

-17% reported no impact at all

-middle of night awakenings when taken for 
other medical reasons



CBD OIL

• Derived from Hemp

• Cannabidiol, non psychoactive 
part of weed 

• Patents exist on some of it’s 
healing effects

• Inflammation, chronic pain, joint 
aches, arthritis, anxiety, stress, 
depression, PTSD, insomnia, 
decreased nausea and vomiting, 
decreased seizures, fights cancer 
cells, offers diabetic support





NightLase
Snoring and 

Apnea Treatment

Er-YAG laser. 

Non anesthesia use, heats the tissue causing 
tightening of the tissue which leads to attenuation 

of sound.

Three separate treatments over 6 week period. 

















Hong Kong Sleep Bus • People in Hong Kong 
don’t have enough 
time to sleep, many 
were sleeping on 
public transit

• Their apartments are 
small and noisy

• Kenneth Kong saw this 
as an  opportunity to 
develop the 5 Hour 
sleep tour

• 50 miles with some 
scenic stops if you wish 
to get off



Sleeping on the Job: 
The Rise of Nap Pods
Sleeping on the Job: 
The Rise of Nap Pods



Buteyko 
Method

• Konstantin Buteyko, Soviet Md.  
1950’s

• Form of complementary or 
alternative therapy that uses 
breathing exercises as a treatment 
for asthma and other respiratory 
conditions.

• Asthma is exacerbated by chronically 
increased respirate rate or 
hyperventilation

• Hyperventilation results in 
decreased CO2 (hypercapnia) which 
changes the acid/base balance in 
blood and tissueO2 levels.

• Stress activates the sympathetic 
nervous system resulting in shallow 
rapid breathing

• Method;

• Nasal breath in 4 
sec---hold 7 sec-
--release 8 sec







• Mouth 
Tapeing





didgeridoo     



What’s Going On?

•  2/3 of the worlds population exhibit  
disturbed sleep patterns

• Vehicle deaths attributed to 
disturbed sleep are greater than 
those from alcohol and drug abuse 
combined

• What’s going on... we’re fatigued and 
so are our patients

• Should we be concerned? 
• Should our practice be concerned?
• Gate keepers



Co-morbidities from Sleep 
Disordered Breathing 

• Headaches, snoring, difficulty sleeping

• Jaw, or ear pain ,neck pain or stiffness
• Sugar cravings, junk food cravings
• Obesity, diabetes
• Cardiovascular disease

• Difficulty focusing mentally
• Excessive daytime sleepiness, low energy

• Wake up feeling unrefreshed



Why We Sleep- Did Evolution 
Make a Mistake?

• One of the last great biological mysteries of our times
• In the PAST, great minds struggled with this need

• Francis Crick- developed the helix composition of DNA
• Freud-Psychological merits of sleep
• Quintilian-Roman Rhetorician-Relationship of sleep to 

learning and memory

Why We Sleep. 
By Mathew Walker







Evolution Does Not Make Mistakes

Nurtures the Brain
1. Helps us to 

• Memorize facts, 
• Learn, 
• Make logical decisions and choices,
• Recalibrates our emotional circuits

2. Dreams encourage a
• Neurochemical bath that sooths 

painful memories, 
• Improves creativity 
• Encourages short term memories 

to long-term

Every 24-hours sleep benefits us in two ways:





Evolution Does Not Make Mistakes

Nurtures the body
1. Helps our immune system to 

fight off malignances

2. Balances insulin and floating 
glucose

3. Controls appetite 

4. Balances gut bacteria 

5. Exhibits a positive effect on CVD 
and heart health 

Every 24-hours sleep benefits us in two ways:





Sleep Apnea Accelerates 
Aging

• Age acceleration testing 
involves a blood test that 
analyzes DNA and uses 
an algorithm to measure 
a person's biological

•  age

A  persons biological age 
surpassing their 
chorological age is called “ 
epigenetic age accleration” 
and is linked to overall 
mortality and chronic 
disease

• C-PaP  use decelerated 
the epigenetic age

• U. Missouri School of 
Medicine,Cortese MD



Smoking// Vaping

Smokers experience 50% increase with troubled sleep than non-smokers.

  -take longer to fall asleep

   -wake up more often

  -  sleep fewer hours

  - spend increased time in lite sleep

  



Possible to 
Prevent/Reverse 
Dementia?

• The brain is like a roof 
with 36 holes in it, you 
must patch them all to 
stay dry.

• Dr. Dale Dresden . Aging 
6:9 204-207

•  Reversal of Cognitive 
Decline. A novel 
Therapeutic Regime.



HOW ??

•Decrease inflammation

•Control blood sugar

•Improve nutrition

•Decrease life stress

•90% success rate













Pineal
Body

•Produces Melatonin

•Fluoride/calcification issue/disturbed

•sleep/ early aging/alzheimers disease
• Luke J. Fluoride deposition in the aged human pineal gland.

• Caries Res 2001;35:125-128





Alzheimer’s Disease 
• Longer naps during the day 

could be a sign of early 
dementia

• Study at U. California SF; 
1401 older adults were 
followed with a watchlike 
device that tracked their 
mobility for 14 years

• Older adults that napped at 
least once for over an hour 
had a 40% higher chance of 
developing Alzheimers 
disease than those that did 
not nap or napped for less 
than 1 hour per day



Daytime naps decrease stress and lower blood pressure
Siestas are associated with a 37% decrease in coronary mortality

Naska, et.al. Archives in Internal Medicine, 167.3 (2007); 296-301





Will Oral appliances One Day Be an Early 
Intervention for Alzheimer’s Disease

• A pilot study examines 
whether alleviating snoring 
in people with mild 
cognitive impairment and in 
people with  Alzheimer’s 
influences their test scores 
on cognitive assessment.

• Preliminary findings, Journal 
of Geriatrics, suggests that 
reduced snoring with an 
appliance, is tied with 
improved cognition









• Depression can cause a decrease in Seratonin which helps with 
moods, thinking.

• Seratonin is a precursor to Melatonin, the neurotransmitter that 
promotes sleep



DIAGNOSTIC TESTS

THE SAGE TEST

MINI-COG TEST

MINI-MENTAL TEST

MONTREAL COGNITIVE 
ASSESSMENT



Sleep supports normal production of stem cells 
which are the building blocks of the immune 
system. Good sleep reduces the body’s 
inflammatory burden



Immune System

• Sleep fights infection and sickness by strengthening the immune 
system

• When your ill, you want to sleep

• 2002 study, sleep greatly affects your response to the flu vaccine

• Cancer; killer cells target malignant tumors

• In Dentmark--Shift workers have increased odds of breast, 
prostate and colon cancer



OBESITY 
AND OSA

CAUSE OR 
EFFECT

Multiple arousals with OSA interrupt the 
endocrine system in such a way that many 
hormones associated with obesity, appetite and 
metabolism are affected.

Could there  be a bilateral association of obesity 
and obstructive sleep apnea?

Your role as a  Hygienist Dentist?

CDA article



Weight Gain and Obesity

• Loss of sleep effects two hormones; 

• Leptin, sends the message that 
you’ve had enough to eat, no longer 
hungry

• Ghrelin, sends the message, eat as if 
it were your last meal

• Less than 7-8 hours of restful sleep 
unleashes Ghrelin into your system



Ghrelin

• Peptide produced in the 
stomach and hypothalamus

• Effect is opposite to leptin

• Ghrelin is the only known 
appetite stimulating hormones 
in humans

• Levels increase before meals 

• Sleep deprivation increases 
ghrelin, increases appetite, 
especially carbohydrates 



LEPTIN

• Produced by Adipocytes, 
provides information regarding 
energy states to regulatory 
centers of the brain.

• Leptin suppresses appetite and 
promotes weight loss

• Levels increase with sleep

• Multiple arousals of OSA 
decrease leptin levels



Bulimia Nervosa

• Mental illness

• Binge and purge

• Positive results with Cognitive Behavior training

• Young females

• Self esteem is linked to body appearance

• Prozac, SSRI’s (selective serotonin uptake inhibitors)  
Depression



Anorexia Nervosa

• Restrictive eating habits

• Excessive exercise

• Diet pills

• Young females

• They develop a sense of control over their 
bodies

• High psychiatric mortality rate 

• Twiggy



What’s happening to Generation X?





Studies by Dr. Eve Van Cauter

• Healthy adults were given the 
opportunity to sleep 8-9 hours for 
5 days and had their food 
consumption monitored. 

• The study was changed to them 
sleeping 4-5 hours and had their 
food consumption monitored

• In the second stage they averaged 
an increased calorie intake of 
300/cal/day 



I think I found that 10-15 lbs you’re trying to 
lose

• With the average sleep time of 
4-5 hours , electrode monitors 
noticed an increased Ghrelin 
output.

• 300 calories /day equals and 
additional 70,000 calories per year 
which relates to 10-15 lbs



Genes---DNA
• Spiral strands of DNA 

• Float in the cell nucleus

• Wound into chromosomes which are capped at 
each end with a Telomere

• If damaged 

• The spiral is weakened.   aglet

• Genetic code affected

• Reports relate to decreased sleep as a factor



Genes---DNA
• Study by Dr. Derk-Jan Dijk, Surry sleep 

Research Center

• Restricted men and women to 6 hrs/day 
sleep for one week

• Blood studies detected 711 distorted 
genes in these previously not involved 
subjects



Reproductive System

•  In men, decreased sleep results in 
decreased testosterone levels and 
ages a man 10-15 /yrs

• 29% lower sperm count with 
increased deformities

• Decreased testicular size, daily 
fatigue and loss of brain focus.

• Testosterone is also responsible 
for bone density, muscle and 
strength



Reproductive 
System

• In women, 
decreased sleep 
results in a 20% drop 
in follicular releasing 
hormone required 
for conception

• Combining men and 
women as a couple, 
sleeping less than 6 
hrs/night may 
experience infertility 
or sub-fertility.



Tablets and smart phones may alter hormone levels 
and increase the risk of earlier puberty, decrease 
melatonin levels and physically change ovaries,



Diabetes
• Decreased sleep results in increased 

eating (ghrelin).

• Body can not handle increased sugar 
in the blood with an increased 
probability of developing type-2-
diabetes

• When healthy, insulin
• Will manage the increased glucose 

in bloodstream 
• But with decreased sleep, cell 

sensitivity to insulin decreases,
• Over time will lead to

•  Pre-diabetic 
• Type-2-diabetes



• Diabetics are more prone to dementia. Increased blood sugar yields insulin resistance leading to 
amyloid plaques

•  

• O’Hara T  et al. ,The Hisayama Study, Neurology 77.12 (2011) 1126-1134

















Break Time













AI Genetics  Periodontal / Carious Potential

















Sports

• Which sport 
prohibits left 
handed players ?

• Cricket

• Polo

• Golf

• Badminton

• If you guessed 
correctly, take a 
break



What is the Connection to our 
General Dentistry Practice ?



Initial 
Presentation 

Goals 

What is practical for your office

Discuss the co-morbidities of 
unhealthy sleep

Understand the meaning of  sleep

Natural healthy sleep
Interrupted sleep, 

disturbances



Let’s Get Practical

• How does including sleep 
evaluation or treatment fit into 
your present practice mode
• Keep up with the standard of 

care expressed by the ADA and 
not disrupt our office routine
•   Sleep Survey
• Refer

• If office wishes to include sleep 
evaluation and treatment, where 
do you start?
• Sleep Mini Residency Program



 
Should Your 
Practice Be 
Concerned?

Why?



Front Office Concerns if we Incorporate Sleep

• Have we completed a sleep survey
•Do we have a completed sleep study 
with a physicians diagnosis

•Have we completed an in depth 
orofacial exam 

•Do we need a preauthorization
•How do we bill/ what do we bill
•Should we get help when starting



Presentation Goals 
as we move 
forward 

• Consider new paradigms as you 
diagnose and treat your patients

•  Evaluate the interactions of 

• Gerd

• Bruxing

• Saliva 

• Erosion as they relate to 
OSA and dental wear

• Periodontal disease, really?

• Discuss the 

• Diagnosis

• Prevention and 

• Treatment of erosive dental 
wear



OVERVIEW

• Dentist should 
incorporate thorough 
examination of the mouth 

•  IOE 
•  EOE
•  Caries
•  Periodontal disease 

•  By visualizing the upper 
airway 

•  Evaluate patients 
potential for SDB (sleep 
disordered breathing)



OVERVIEW

Evaluate the following:

• Airway crowding
• Narrow palate

• Enlarged tonsils
• Restrictive lingual frenum

• Mallampati Index 

• Scalloped tongue

01
Discuss these upper 
airway findings with 
patient

02
Refer patient for a sleep 
evaluation

03



Primary Clinical Findings

• Primary; Adenotonsillar Hypertrophy

• T/A surgery - 500 thousand yearly

• 50-80% improvement with disturbed sleep score

• 1-2% irreducible rate of post-op hemorrhage          



Secondary 
Clinical 

Findings

• Mouth breather

• Nasal airway 
obstruction

• Allergic shiners

• Allergies

• GERD

• Tooth wear

• High vaulted palate

• Adenoidal face shape  



Mallampati Index



Scalloped Tongue



Scalloped Tongue Etiology

• Downs Syndrome

• Hypothyroid Disease

• Apert Syndrome

• Amyloidosis

• Sleep Apnea

• Parafunctional Activity



Hospital Version
Take Home Version



C-PAP Machine





Occlusal Appliances



Mandibular Advancement 
Appliances 

Fjkljsklfjaskljf;lkasjdf;lkajs;
lk



Bruxism Triad / Comorbidities

Sleep Bruxism

GERDSDB (Sleep Apnea)

Saliva (↓pH)

Erosive Tooth Wear

Rouse J, Inside Dentistry 
2010;6(5):2010

Periodontal DiseaseTMD 



What’s old is NEW again

Do Mood Rings Actually Work? | Jewelry Guide

1960s – lava lamp

1970s – mood rings

Current – Aura rings

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.jewelryshoppingguide.com%2Fdo-mood-rings-actually-work%2F&psig=AOvVaw37Zx65EX4KyWgnorOnJVdP&ust=1622311744950000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjf97j87PACFQAAAAAdAAAAABAD






Paradigm Shifts in our General 
Practice



Practice Growth

•What is the most reliable, effective means to 
grow your practice with quality patients?

•Flyers

•Web presence

•Radio/TV spots

•Yellow pages

•Or..............



Word of Mouth Referals
•  Has always been the prime source of new patients.

• Based on service and quality of the experience

• Does adding a sleep presence in your office add quality 
to the patient experience

• Does improving the quality of your patients total health 
set you apart

• Does possibly changing a child's life count  







SLEEP BRUXISM:  Myths, Misconceptions
 and Management Strategies



Bruxism Triad / Comorbidities

Sleep Bruxism

GERDSDB (Sleep Apnea)

Saliva (↓pH)

Erosive Tooth Wear

Rouse J, Inside Dentistry 
2010;6(5):2010

Periodontal DiseaseTMD 



SLEEP BRUXISM:  
Myths, 
Misconceptions and 
Management 
Strategies



Course 
Objectives:  
To expand 
your ‘world 
view’ of 
bruxism

• Think of bruxism as a wear problem-not 
just tooth grinding.

• If it is a wear problem, look at the 
causes of tooth structure loss (acid 
erosion/corrosion, attrition (bruxism), 
abrasion, abfraction).

• Sleep bruxism vs. Awake bruxism:  SB - 
sleep disorder;     

•      AB - environmental problem.

•     How to manage ‘bruxism’ 
problems…why are we

•      making an occlusal guard?





Diagnosis (of Bruxism?)

Poor relation between bruxism and tooth wear.

Kato T et al, J 
Orofac Pain. 
2003;17:191-213

WEAR is not a 
good indicator.

“SELF-REPORTS” 
are not reliable.

EMG is “gold 
standard”, but 
results are not 
quantifiable.



Winck, et al. RevPortPneumol,2017

What happened??

RESPIRATORY 
CHANGED>HEART RATE 
INCREASED>SB BEGAN>JAW 
MOVED INTO 
PROTRUSIVE>AIR 
OPENED>NORMAL 
BREATHING



Most Sleep Bruxism takes place 
during transition from
Stage 2 to Stage 1 sleep.



• Episotic Nature of Sleep 
Bruxism



TOOTH WEAR: 
Is it physiologic or pathologic??



Occlusal wear?



Lavigne G, et al. JOralRehabil, 2008

PHYSIOLOGY OF SLEEP BRUXISM

Centrally mediated

Triggered by changes in respiration and 
heart rate(ANS)

Related to sleep cycles  



• SLEEP BRUXISM

• “Repetitive jaw muscle activity 
characterized by clenching or 
tooth grinding”

• AWAKE BRUXISM

• “Non-functional 
(parafunctional) activities which 
include clenching, grinding, 
tapping, biting objects (nails, 
pencils), often related to stress.”

American Academy Sleep Medicine, 2005. 



Diagnosis 
of Sleep 
Bruxism: 
signs and 
symptoms

• Signs:

• Tooth wear

• Hypertrophied masseter muscles

• Hyperkeratosis of cheeks and tongue

• EMG/polysomnography recordings-the 
‘gold standard’

• Symptoms:

• Self-reports or partner reports of noise 
(grinding)

• Tooth/muscle tenderness upon arising

• “Temporal” headaches/TMJ pain



Sleep Bruxism (SB) vs. Awake Bruxism (AB)
SB and AB are manifestations of two distinctly different
circadian forces and they differ physiologically in terms of 
muscle  control:
* SB-under central control; related to sleep cycles
* AB-under peripheral control; related to stress, 

psychological and environmental impacts.

Lavigne G, JOralRehabil, 2008



Daytime (Awake) Bruxism
*  Often related to anxiety/stess
*  Includes ‘parafunctional’ habits:

clenching, tapping, nail-biting
*  May involve higher forces than SB
*  More easily ‘self-managed by

patients (↓ stress, biofeedback)



Sleep bruxism is reported by 50% of 
UARS and 30% of OSA patients.

Gold AR et al, Chest. 2003;123:87-95

Sleep bruxism is related to micro-arousals=↑SB=↑saliva.

OSA is associated w/ GERD.

OSA and GERD both cause ↑ in

microarousals (sleep fragmentation).

Oral pH levels  are related to saliva flows

.....



‘Cause’ vs ‘Effect’ 
of Sleep Bruxism 
(SB)

• Cause is NOT related to occlusion.

• Cause is related to microarousals 
(RMMAs), which are related to 
Autonomic NS control:

• ↑heart rate and ↑respiration =

• ↑arousals (RMMAs).

RMMAs=Rhythmic Masticatory Muscle 
Activity



Bertazzo-
Silveira, et 

al.  JADA 
2016;147:

859-856

• Sleep Bruxism is 
associated with increases 
of:

•  2x with alcohol 
consumption

• 1.5x with >8 cups 
coffee

• 2x with smokers    



Answer:

They all disturb normal sleep patterns, 
which leads to sleep arousals.



Occlusion may be 
important with the 
“Effects” of bruxism

• Improvements in 
occlusion may help 
control the impact of 
bruxing (tooth 
fractures, mobility, 
hypersensitivity) and 
improve chewing 
function, but NOT help 
sleep bruxism.
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Lavigne GJ et al, J Oral Rehab. 2008;35:476-
494



Symptoms of Sleep Bruxism

Mululy M, et al. JDentRes, 2013

Yachida W, et al. JProsthDent, 2016

Questionnaire:  Do you grind your teeth at night?

Of all self-reported bruxers, only ~50% actually showed 
SB 

with EMG recordings!

35-50% of patients who say they are NOT bruxers 
actually do brux, per EMG recordings!

There are very poor correlations with other factors (AM 
pain, wear)….correlations do not mean causation. 



Prevalence of Sleep Bruxism

Laberge L, et al, Pediatrics. 2000;106:67-74

Obhayon MM and Guilleminault C,

Chest. 2001;119;53-61

Tooth ‘wear’ in a 70 y.o. patient probably is not from 
‘bruxing’.

*  14-18% of children and adolescents

*  8% of 25-65 year olds

*  3% of adults over 65

Thus....SB decreases with age.



Treatment of SB 

Mesko EM, et al. Systematic Reviews, 2017

Gagnon Y et al, Int J Prosth.2004;

STANDARD TREATMENT FOR 
SB HAS BEEN AN OCCLUSAL 

STABILIZATION SPLINT (OSS), 
BUT A SPLINT TREATS ONLY 
THE EFFECTS AND NOT THE 

CAUSE.

THE MAIN CAUSE IS 
AROUSALS DURING SLEEP.

MANAGE SLEEP PROBLEMS 
WITH OSA TREATMENT AND 

CONTROL OF GERD.

WITH OSA USE OF A 
MANDIBULAR ADVANCEMENT 

APPLIANCE MAY HELP, BUT 
AN OCCLUSAL STABILIZATION 
APPLIANCE MAY MAKE OSA 

WORSE.



Occlusal 
Appliances



Why do we make occlusal appliances?
Are all occlusal appliances alike ?

Rosar JV, et al.Archives Oral Biol, 2017
Singh KS, et al. JProsthDent, 2017

For treatment of:

• Wear

• Active (verified) sleep bruxism

• Awake bruxism (eg.: high stress situations)

• Prevent damage to restorations

• Posible temporomandibular joint disorders





Aggravation of 
Respiratory 

Disturbances 
by Use of an 

Occlusal Splint 
in Apneic 
Patients:

A Pilot Study

This open study suggested that the use of an occlusal 
splint is associated with a risk of aggravation of 
respiratory disturbances. 

Ask your patients about snoring and sleep apnea 
when recommending an occlusal splint.

Yves Gagnon, DMD, Giles Lavigne DMD,PhD, et al,J. 
Prosthetic Dentistry

Volume 17, number 4 2004

        



• Maxillary occlusal devices in patients with a 
diagnosis of sleep apnea were;

•  associated with a risk of aggravated respiratory 
disturbances in 40% of patients in    the study. n 10.  
larger study required.

• Change in OVD , tongue and hyoid position may 
modify airway patency

• International Journal of Prosthodontics, vol . 17, 
number 4, 2004

• Yves Gagnon DMD, Giles Lavigne DMD, et al.





















Of course he’s cute
OthOf courThodof





Questions?



Break Time





Red Flags 
of the TMD 
Exam



Anxiety/Disturbed 
Sleeep

• BE  AWARE 

•             of the

•                     RED FLAGS
•                                 during the

•                                          TMD  EXAM



TMD  Update
• Temporomandibular 

disorders (TMD) is 

• a collective term that 
embraces a number 

• of clinical conditions that 
involve :

• the masticatory 
musculature and /or 

• the 
temporomandibular 
joints and

•  associated 
structures. 



Musculoskeletal Disorders 
• Temporomandibular Disorders Classification

• Myasthenia Gravis

• Carpel tunnel Syndrome



Signs of TMD

•     

•  Epidemiological studies report 
that

•    approximately 75% of the 
population 

•    has at least one SIGN of

•    Temporomandibular disorder.

• TMJ noise

• Mandibular deviation

• Facets / Abfractions



Symptoms of 
TMD

• Approximately 33% of the 
population 

• has at least one 
SYMPTOM of

• Temporomandibular 
disorder.

• Face pain

• Jaw pain

• Tinnitus 



Who Needs 
Treatment

• Approximately 5 to 6% of 
those who have signs and/or 
symptoms are in need of or 
actually seek care.

• Recent clinical figures report a 
ratio of approximately 4:1 of 
females to males seeking care 
for TMD.

Australia Study:

 Estrogen Receptor Site





Brodsky Classification/Tonsils



Scalloped Tongue



Scalloped Tongue Etiology

• Downs Syndrome

• Hypothyroid

• Apert Syndrome

• Amyloidosis

• Sleep apnea

• Parafunctional Activity



Mallampati Index



Mallampati Score /  OSA

• One point increase in Mallampati score results in 5 additional AHI 
events per /hr

• One point increase adds 2 fold chance for OSA

• These findings are irrespective of BMI, airway anatomy or medical 
history

• SLEEP 2006:29(7): 903-908

• What is AHI you may ask?



Short Lingual Frenum





Paradigm Shifts in our General 
Practice



EUGENE SANTUCCI, 
DDS,MA, FACD



Pediatric Dentistry

• Is it Just About Decay

•Let’s Expand the Paradigm of Evaluation and 
Treatment









Prevalence of Sleep Disorders in 
Children and Adolescents

• 25% have some form of sleep disorder

• 3-12% exhibit snoring 

• 20% occasional, 10% habitual

• 1-3% exhibit OSA

• 12-33% are just poor sleepers

Sleep 2009;32:731-736



Attention Deficit/Hyperactivity Disorder

• ADHD is a term used to describe 
hyperactivity, inattentiveness, and /or 
impulsivity.  

• Common condition that begins in 
childhood and may persist into 
adulthood.

• Children with ADHD have trouble 
sitting still, staying focused and 
controlling their behavior and 
emotions, this can lead to lower social 
skills, isolation, and poor school 
performance. 



What can be Done

• Parents, start observing your children while they sleep, 
from birth onwards

• All care givers should be a part of the team

• Kids need restorative sleep, if interrupted 

• Daily fatigue, sleepiness, cognitive impairment, poor 
school performance and behavioral changes may occur

Bonuck et al, Intellectual and Developmental 
Disabilities 2012, vvi,50,41-52



Overview of ADHD

• The cause of ADHD in children is not definitively 
known but some possibilities are that's its genetic, 
resulting from brain injury due to decreased oxygen 
levels and sleep disturbed breathing.

• Present treatment involves psycho stimulants to help 
with focus and organization (Ritalin and Adderall)

• Special classes/ home schooling



Negative Information
• If you suspect you or your child may have 

disordered breathing or ADHD symptoms 
don’t accept;

• Pain problems don’t go away

• You don’t need a frenulum release

• ADHD is a disease, it won’t go away

• Orthodontics /dental appliances won’t 
help

• We’ll just watch the tonsils/adenoids

• Jaw is too narrow, extract several permanent teeth



Evidence Based Association of 
Pediatric OSA

• Poor school performance

• Enuresis

• Failure to thrive

• Learning disabilities

• Obesity

• ADD/ Hyperactivity

• AHI  for Children – Adolescents

• 1-4 mild   5-10  moderate   >10 severe

•                                     Dennis Bailey DDS, UCLA  



• Narrow and constricted airways are a 
primary cause of systemic inflammation, 
oxidative stress and endothelial dysfunction

• Major contributing and perpetuating  factors 
to cardiovascular disease, diabetes, 
refractory depression and anxiety



ORTHODONTICS

• Rapid Maxillary Expansion in children should 
be considered where there exists a 
constricted maxillary vault, mouth breathing, 
increased nasal resistance and alteration of 
tongue posture all leading to retroglossal 
airway narrowing.

• Studies in Sleep Dec,1998 by Cistulli and 
Pirelli in 2004,







Why Is This Child Asleep At Her 
Birthday Party?



36 Wives
100 Children

3/100 Obstructive Sleep Apnea

17/100 Obesity

12/100 Snoring

2/100 Autism
7/100 ADHD

7/100 Asthma
48





Impact of sleep disordered breathing on 
behavior among elementary school-aged 
children
• Large community based sample results;

• Children who snore may be at risk for developing 
attention and behavioral regulatory concerns 
independent of the severity of SDB

• If initial evaluation indicates behavioral control and 
learning concerns, consider a sleep study to possibly 
deter stimulant use

• Pediatric Pulmonology and Sleep , Sept 01/2016

•    Dale Smith, David Gozal Scott Hunter et al. 



Attention-deficit/hyperactivity disorder with 
obstructive sleep apnea

•A  AHI score( apnea/hypopnea index) of 
greater than 1 is considered abnormal and 
detrimental to children with ADHD

•Recognition and surgical treatment of 
underlying mild sleep disordered breathing in 
children with ADHD may prevent unnecessary 
log-term MPH usage and their potential side 
effects

•         Sleep Medicine 8 (2007) 18-30. Yu-Shu 
Huang, Christian      Guilleminault



Childrens Health

•What is the effect of disturbed sleep patterns on 
our children's mental and physical development?

•Grow out of it?

•Explore the distressing

    increase in ADHD, Autism

    and Obesity in the worlds

    population



Signs of ADHD



Evidence Based Association of 
Pediatric OSA

•Poor school performance

•Enuresis

•Failure to thrive

•Learning disabilities

•Obesity

•ADD/ Hyperactivity

•AHI  for Children – Adolescents
•1-4 mild   5-10  moderate   >10 severe

                                    
Dennis Bailey DDS, UCLA  



Screening for Sleep Disorders
Children and Adolescents

•BEARS Evaluation

•PSQ  Pediatric Sleep Questionnaire

•Diagnosis and Management of Childhood OSA

         American Academy of Pediatrics 2002

         Updated 2012







Restricted Lingual Frenum



Clinical Findings

• Primary; Adenotonsillar Hypertrophy

•         T/A 500 thousand /yearly

•          50-80% improvement with disturbed sleep score

•          1-2% irreducible rate of post-op hemorrhage          

• Secondary;

•    mouth breather

•    nasal airway obstruction

•    allergic shiners

•    allergies

•    GERD

•    Tooth wear

•    high vaulted palate

•    adenoidal face shape  



Mallampati Index



Scalloped Tongue



Scalloped Tongue 
Etiology



Scalloped Tongue

•Bruxism and airway are related to the 
patients attempt to open the airway during 
periods of decreasing oxygen. RMMA

•Return of breathing activates the jaw 
opening muscles, forcing the tongue 
forward against the teeth in an attempt to 
clear the oropharyngeal space,  routinely,  
resulting in the traditional scalloped tongue 
design



Adenoidal Face Shape

• Photo with allergic shiner



PREMIES





ORTHODONTICS

•Rapid Maxillary Expansion in children should 
be considered where there exists a 
constricted maxillary vault, mouth breathing, 
increased nasal resistance and alteration of 
tongue posture all leading to retroglossal 
airway narrowing.

•Studies in Sleep Dec,1998 by Cistulli and 
Pirelli in 2004,







•Narrow and constricted airways are a primary 
cause of systemic inflammation, oxidative 
stress and endothelial dysfunction

•Major contributing and perpetuating  factors 
to cardiovascular disease, diabetes, 
refractory depression and anxiety



• Results;

• Pediatric OSA patients show extensive regionally 
demarcated grey matter volume reductions in areas that 
control cognition and mood functions even if such losses are 
apparently independent of cognitive deficits

• What’s the concern? /higher grey matter volume has been 
associated with higher I.Q.

• Grey matter controls action, white matter controls 
communication

• Separate ADHD and disturbed sleep children ?





Reduced Regional Grey 
Matter Volumes in 
Pediatric Obstructive Sleep 
Apnea



Autism

• In a study conducted by Jou, R; Frazier T.W. et al, Behavior ,Brain, 
Resident,2013.

• A two year longitudinal pilot MRI (no ionizing radiation) study of the 
brainstem in Autism .

• Decreased brain stem volume has been associated with Autism

• Volume change also seen with disturbed breathing patterns



Etiology of ADHD

• To date the Causes of ADHD in 
children is unknown, some research 
suggests a genetic component, brain 
injury incurred during birth due to 
decrease in oxygen, consumption of 
alcohol during pregnancy and 
perhaps food additives. 



EPIGENETICS



Overview of ADHD

•The cause of ADHD in children is not definitively 
known but some possibilities are that's its genetic, 
resulting from brain injury due to decreased oxygen 
levels and sleep disturbed breathing.

•Present treatment involves psycho stimulants to 
help with focus and organization (Ritalin and 
Adderall)

•Special classes/ home schooling



Methylphenidate

• MPH (Ritalin) is an amphetamine but milder

• CNS stimulant that has a calming effect on kids with 
ADHD by increasing their attention span by increasing 
certain natural substances in the brain

• Side effects may include 
; decreased appetite, 
abdominal pain, 
decreased weight  and 
increased sleep 
problems



Negative Information

• If you suspect you or your child may have 
disordered breathing or ADHD symptoms 
don’t accept;

• Pain problems don’t go away

• You don’t need a frenulum release

• ADHD is a disease, it won’t go away

• Orthodontics /dental appliances won’t 
help

• We’ll just watch the tonsils/adenoids

• Jaw is too narrow, extract several permanent teeth



Education

Adina Minnesota Study

Responding to studies suggesting teens do not 
do well early in the morning inspired the school 
district to change school start times from 7:30 
to 8:30.

Results; grades went up, truancy decreased, as 
well as behavior problems.  SAT scores went  up 
several hundred points on average

Teen auto accidents decreased 70%

When sleep is abundant, minds flourish



BRAINS



Panthera  D-SAD-
/Myo  Pediatric Oral 
Appliance
• Patient. Tailored mandibular 

appliance

• Rolling ball mechanism which 
promotes forward tongue 
movement which stimulates 
the genioglossus muscle , 
increasing tone and preventing 
it’s posterior displacement

• Changes the shape of the 
child’s oral cavity avoiding 
possible future OSA tx in the 
future

• GROWTH?





•Most kids with OSA appear to compensate to an 
extent for neural deficits

•Many published intervention studies show effective 
OSA treatment can produce significant 
improvements to restore cognitive functions 



•What was missed, undiagnosed?

•Psychological exam

•Allergy testing

•Sleep Study

•Who put it all together?





THE DENTIST 



ADA/DentisResp
onsibility





Lets Review





“Prevention is more 

preferable than treatment.”



What a Periodontist Should Know

•Periodontitis 
and Obstructive 
Sleep Apnea 
share a common 
cascade of 
inflammatory 
responses and 
seem to share 
them 
synergistically

Price R, Kang R. What a Periodontist Should Know. Compend Cont  Educ. Dent, March, 2020



What a Periodontist Should Know

•Periodontitis and Obstructive Sleep Apnea 
share a common cascade of inflammatory 
responses and seem to share them 
synergistically

Price R, Kang R. What a Periodontist Should Know. Compend Cont  Educ. Dent, March, 2020
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• Study aimed to investigate the potential mediating 
role of systemic inflammation factors in the 
complex association between volatile organic 
compounds exposure and periodontitis.

• VOC’s are environmental pollutants orginating from 
fuel burning, industrial emissions, consumer 
products containing fragrance and tobacco smoke.

• Concentrations of urinary metabolites were 
measured. N-1555. 45% with PD

• Significant association between VOC exposure and 
periodontal  disease.



Periodontal Disease and Obstructive 
Sleep Apnea

• Numerous studies are reporting the association of 
periodontal disease and sleep disturbances by the assay 
of salivary cytokines

• Is there a relationship between interleukin and pentraxin 
serum levels in patients with periodontal disease and 
sleep disturbances?

• This study concluded a prevalence of periodontal disease 
in patients with OSA

• These two chronic conditions may be linked via common 
inflammatory pathways

J.Periodontal  July 2014. Salivary Cytokines and the Association of Periodontal  Disease and  Obstructive Sleep Apnea



Association Between Periodontitis 
and OSA. Preliminary Study

• N-687 patients were studied for an association of onset 
and progressive periodontal disease and OSA

• Each patient had full periodontal exam and a PSG

• Results:
• 17% had periodontal disease
• 46% had OSA

• 60% exhibited both.  
• Ratio 1.84 , 95% Confidence Level

• Further research needed for bidirectional causal 
relationship

Seo WH, Cho ER. J Periodontal Res. Aug 2013















Treatment

Detailed Diagnosis and Etiology

Observe and Wait????

Fluoride Treatments

Modify behaviors

Early prevention and intervention

Conservative restorative care

Occlusal appliances

Rehabilitation if needed









What’s up with Fluoride ?

US Public Health Service recommended adding fluoride to drinking water 
in 1962, currently recommended  0.7mg per liter of water.
 
Last year the National Toxicology Program concluded in a report that 
higher levels of fluoride exposure are associated with lower IQ in children.

National Institute of Craniolfacial Research noted that the NTP does not 
claim that the 0.7mg/l has any effect on IQ.

The NTP report was based on epidemiology studies in non US countries 
where some fluoride exposure amounts were reported at 1.5mg of 
fluoride /liter

Recently, Robert Kennedy Jr, claimed on a post on X, that fluoride is 
associated with arthritis, bone fractures, IQ loss etc but did not cite any 
evidence. He suggested Pres. Trump would consider the Fluoride situation.



Fluoride Discussion

•Options:

•  Sodium Fluoride

•Stannous Fluoride

•nHydroxyapatite

•Drinking Water Fluoridation

•Direct Fluoride applications























•After acid attack, calcified material is removed
•Leaves a soft organic matrix
•This matrix is easily abraded away with brushing, 
bruxing etc.





Fluoride Treatment-toothpastes

Prevention

Faller RV, Eversole SL. Enamel protection from acid challenge. J Clin Dent 2013;24:25-27.



UP TO

BELOW THE GUMLINE

To transform your patients’ health

Penetrates to the depth of the biofilm

Neutralizes gingivitis-causing toxins 

(LPS)

Up to 4mm subgingivally

Up to 12 hours of gum protection

4MM

For clinically proven healthier gums



Fluoride Treatment - Toothpastes

Prevention



•The enamel can remineralize  
• After an erosive attack tooth was 39% harder 
than control

•CPP-ACP

Journal of Oral Biology and Craniofacial Research 2014;4:104-108



MI Paste One







Dentifrices must have low REAs and RDAs

(Relative Enamel/Dentin Abrasiveness)

With toothbrushes, brush stiffness and brushing

force are less important—

pH levels and abrasiveness of paste are most important.

Gum Detoxify

Parodontax





Saliva Buffer Test

• Test resting saliva, observe lower lip then blot and 
look for return of saliva. 60 sec or less is normal

• Is the saliva thick/frothy or watery which is good

• Ph measurement . Spit into the cup/ then place test 
strip for ten seconds and record with chart

• Have pt chew wax for 30 sec/ spit in cup /measure 
then chew 5 min.measure, 5ml is normal

• Test buffer. Add drops of saliva with dropper onto the 
three wells/ dry excess. Recheck pH chart for 
buffering effect.







Ion releasing injectable hybrid resin



Questions?





Break Time



Paradigm Shifts in our General 
Practice







Bruxism Triad
Sleep Bruxism

GERDSDB 
(Sleep Apnea)

Rouse J, Inside Dentistry 2010;6(5):2010

Wear

Wear Wear

Saliva (↓pH)

Erosive Tooth Wear

Periodontal Disease



• Saliva; Watery substance
located in the mouths of
animals and is secreted by
the salivary glands.

• Human saliva is 99.5 water and 
0.5% of the following: 
electrolytes, mucus, 
glycoproteins, enzymes, 
antibacterial and antifungal 
components



SALIVA 
FACTS:

• *  US (Resting) saliva flow = 
0.2-0.4 ml/min

• *  Stimulated saliva flow = 
1.0 ml/min

• *  24 hour flow = 1.0L

• *  Nocturnal flow = 10% of 
daytime flow =

•     xerostomia

• *  Decreased saliva flow 
with age (30-50%)





Xerostomia 
Etiology

• Polypharmacy

• Head/ Neck /Radiation

• Sjogren Syndrome

• Mouth Breathers



Scully C, Oral Diseases 2003;9:165-176

I feel a lot better now that I stopped taking all the pills you gave 
me!

A  major risk factor in older patients is hypo salivation
related to use of multiple medications



Xerostomia

• Studies regarding
decreased salivary
flow with increasing
age are unclear.

• Medications are the mast common side effect but few objective 
studies are available.  Personal report !!

• Radiation effect: Acinar cells are very susceptible to head/neck 
radiation. Damage is dose/field related. Squamous cell 
carcinoma receives on average 50-70Gy, parotid effected  by 20 
Gy or lower.      

• Voutia. Portable water pump that delivers a continuous 
moisture stream to the oral cacity 



*  Decrease in volume (Hyposalivation) 
- Medications
- Systemic problems (Sjorgen’s, diabetes)
- Dehydration (Exercise)

What can cause a decrease in 
the volume of saliva?

PATIENTS CAN HAVE A DECREASE IN 
SALIVARY FLOW OF 40-60% AND NOT 
PERCEIVE A “DRY MOUTH”.





Sjogrens Syndrom

Cleveland Clinic estimated approximately 4 million patients 
in US with Sjogrens Syndrom.

Autoimmune disease that affects the entire body especially 
the eyes and oral cavity, usually accompanied by fatigue and 
chronic pain.. Dentally exhibited by increase in decay and 
periodontal disease.



Customary Treatment

• Absence of a standard dental protocol

• Fluoride TP, 5000/million

• Salivary flow evaluation must be supported by saliva Ph, 
especially if < 6.5

• Consider:

• Xylitol

• Saliva Buffering Kit (GC America)

• XyliMelts

• Fluori-Max TP with Xylitol

• Water flosser, electric tooth brush, MI Paste(GCA)

• HydraSmile.      Salivex 01



What can cause a 
increase in the 
volume of saliva?

• *  Acidic drinks or foods 
(gum)

• *  Massater muscle 
activity (bruxism)

• *  GERD  (esophageal-
salivary reflex)



DENTAL WEAR: ACID ATTACK
DENTISTRY’S HIDDEN ENEMY

Eugene Santucci DDS, MA, FACD



LEARNING OBJECTIVES
• Disturbed sleep and general dentistry, possible paradigm shifts in 

your general dental practice.

• Tribology, what is it, what does it mean?

• Etiology of excessive dental wear.

• Bruxism, as a solo source of dental wear.

• Acid, intrinsic, extrinsic, effect on the dentition.

• Examine how your dental team views the oral acid attack from 
disturbed sleep and your concept of treatment.



CARIES vs. EROSION

Caries:
*Involves bacteria
*Can be reversible 
*Subsurface lesions
*pH => 4.5

Erosion:
*No bacteria-intrinsic/extrinsic 
acids
*Surface lesions/irreversibile
*Subject to abrasion/wear

Both involve acid!



Bruxism Triad
Sleep Bruxism

GERDSDB 
(Sleep Apnea)

Rouse J, Inside Dentistry 2010;6(5):2010

Wear

Wear Wear

Saliva (↓pH)

Erosive Tooth Wear

Periodontal Disease



Stephan Curve

• Saliva clearance:

• Responsible for acid clearance from the dental plaque due it’s 
VELOCITY over the plaque along with increased sugar clearance,

• Why do we notice decay more frequently on the buccal surfaces of 
mandibular molars than the lingual

Stephan Curve 1943

Exhibits the fall in pH below the critical level of ph 5.5 at which 
demineralization of enamel occurs following the intake of fermentable 
carbohydrates, acidic acids, or sugar in the presence of acidogenic 
bacteria

Bacteria convert the sugar to acid.



The Perfect Dental Storm

Sleep Disturbances, 
Sleep Bruxing, GERD,

Saliva, Erosion

Eugene Santucci DDS, MA, FACD



THOUGHT!

The Perfect Storm:
GERD
Dry mouth
Sleep bruxism



Is bruxism the MAIN cause of wear
in any of these cases? 



In which of these images was the primary cause of tooth structure 
loss ------- bruxism?



Wear-Tribology

• “The science of 
interacting surfaces in 
relative motion, involving 
lubrication, friction, force, 
hardness, roughness and 
speed.”



TRIBOLOGY: 
The Science of Wear, Friction and Lubrication

Two-body wear:  Upper and lower teeth rubbing 
together with only saliva between.  (Sleep bruxism, 
awake clenching)  ATTRITION

Three-body wear:  Upper and lower teeth rubbing 
together with a slurry between.  (abrasive food, 
toothbrush abrasion with dentifrice)  ABRASION



ATTRITION:  two-body abrasion with two moving 
surfaces in contact.  Wear is caused by the breaking 
away of enamel asperities.  

Eisenburger & Addy, JDent, 2002 

Lambrechts,et al.,JDentRes. 1989

(30 years = 1.0mm)
Assuming no acid!



From a dental point of view, WEAR (TSL) involves 
ATTRITION (BRUXISM), ABRASION and 
ACID EROSION(CORROSION)



Tooth surface loss (TSL) involves two distinct processes:

* Acid erosion- dissolution
- softening

*  Wear- frictional loss due to attrition, 
abrasion and abfraction=add’l TSL

Ganss, et al, MonoOralSci. 2014



Mechanisms Related to Tooth Wear 

Chemical:  Softening of tooth surfaces (enamel and 
dentin) by dietary and intrinsic acids

Mechanical:  TSL related to attrition, abrasion (bruxing) 
and abfraction 

Behavioral: TSL related to tapping, nail-biting, etc.



Attrition?
Bruxism?

lateral jaw movement

Maximum intercuspation (MIP)



There is always a multifactorial cause
                  Etiology of Bruxism                                                                 

1990





Saliva

Tooth 
surface

THE EROSIVE PROCESS

Acquired pellicle

Erosion begins:
Dentin = pH 6.2
Enamel = pH 5.5

Nothing happens on the tooth until it
happens in the saliva!



Severity of acid attack depends on:

* pH of acid
* Buffering capacity of saliva
* Is drink ‘swished’ or sipped, vs. 
gulped
* Contact time - fruit that is ‘mulled’
* Saliva -dilution, clearance 
(dehydration)
* Thickness of pellicle

Ask your patients “HOW” they consume their acidic drinks,
not just “WHAT” they consume!



ACID EROSION

The chemical dissolution of dental 
hard tissues without bacterial 
involvement

Extrinsic Intrinsic



Intrinsic Acids

• Acids originating in the stomach (HCl)
• Can be related to:

- GERD
- Bulimia
- Anorexia 
- Or several combinations



Gastric Reflux = pH 1.2



Proton Pump
Inhibitors

Text

Anti-acids

P P Is :
> 100Mi l l ion  
Rx/ye a r( US )
$14  B i l l ion  in  sa le s
Poss ib le  V ita minB - 1 2  
de fi c ie nc y  af te r  2  
ye a rs .

Text



Zantac Lawsuit

•Products with Ranitidine are linked to 
various forms of cancer such as bladder, 
colon and prostate .

•Zantac contains Ranitidine, heart burn , 
acid reflux medicine



w/ PPI Tx,
86% were 
stable

Wilder-Smith 
& Lussi,2013



EXTRINSIC ACID EROSION





Why Is  It Important to Diagnose 
Erosive Tooth Wear?

•Prevalence is increasing, especially among 
children, adolescents and the elderly

•Contributing factor is the increase consumption 
of sodas and energy drinks



Acid attacks from soft drinks, sports and energy 

drinks, fruits, juices, wine, chlorine in pools, etc.

Sports drinks = 10X worse than coke

Energy drinks = 13 times worse that coke









Which drink is most damaging to oral health??



Which of these drinks is the LEAST erosive?LEAST



Behavioral Modification

*  Diet (acid intake: SSB’s, energy  
and sports drinks, wine. etc.)
*  Saliva (medications,    
dehydration, age, etc.)
*  GERD 
*  Bruxism
*  Sleep Apnea 

19 tsp
sugar!





Approx. 4 g. sugar=1.0 tbs
So, in Monster drink 27g.=6+tbs
sugar
Coke has 39g. sugar !

160g caffeine



DENTAL WEAR IS AN ACID DISEASE!

Management Strategies:

*Control acid contact to teeth

*Protect teeth from acid contact

*Minimize frictional forces

Thus, it involves more than just bruxism!



Management of tooth wear: 
Early Detection vs. Extensive Treatment

Modify Environment by
controlling acid

Behavioral modification



Why is it important to Dx ETW?
ETW increases throughout life, but 
does not occur in a ‘straight line’--it 
is episodic.

SSB      Bulimia       Stress      GERD     Meds

Problem:  Etiologic factors change throughout life!

↑ age  →

Wear



Management of tooth wear: 
Early Detection vs. Extensive Treatment

t



From a dental point of view, WEAR involves ATTRITION 
(BRUXISM), ABRASION and 
ACID EROSION(CORROSION)



Prevalence and Progression of ETW

El Aida, et al, J Dent 2010;38:131-137.



Brush before a meal, not after!!

Ravishankar, Gen Dent 
2013;61:56-59

Sodium Flouride
Stannous Flouride 
Flouride Sodium Flouride Control

Tooth surface following acid challenge



•Chewing cheese for 3 minutes increased 
pH greater than milk or yogurt

•Due to Ca+

•Increase in salivary flow

Ravishankar, Gen Dentistry 2013;69:56-59



http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-
2013-9
;  Accessed 3/4/2016 (Credit Suisse Research)

>40 gallons/year 
(2013)

50 gallons/year
(2018)

Health effects!

http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9
http://mobile.businessinsider.com/american-soda-consumption-a-huge-outlier-2013-9


Is bruxism the MAIN cause of wear
in any of these cases? 



LEARNING 
OBJECTIVES/ 
REVIEW

• Disturbed sleep and general dentistry, 
possible paradigm shifts in your 
general dental practice.

• Tribology, what is it, what does it 
mean?

• Etiology of excessive dental wear.

• Bruxism, as a solo source of dental 
wear.

• Acid, intrinsic, extrinsic, effect on the 
dentition.

• Examine how your dental team views 
the oral acid attack from disturbed 
sleep and your concept of treatment.



Modify the Dental Enviornment 



Bruxism Triad

Sleep Bruxism

GERDSDB (Sleep Apnea)

Saliva (↓pH)

Erosive Tooth Wear

Wear

WearWear



What is the Concern?





DEMOGRAPHIC CHANGES



DEMOGRAPHIC CHANGES



More people are living longer, keeping their teeth
and are more affluent, active and esthetically sensitive!

JDentRes 2014

Edentulism-2014

1974: 45.6% edentulous
1994: 28.6%
2008: 22.9%

2015: 17% (est.)
(over age 65)



“The Perfect Storm”

A patient who is a bruxer, has sleep 
apnea, GERD and medication-induced 
hypo-salivation!! 

Patient Profile:
*  Age 55+
*  Obese
*  Neck size 17+”
*  Drinks and smokes
*  High stress
   Young slim females ???????



DENTAL WEAR IS AN ACID 
DISEASE DISEASE!

Management Strategies:

*Control acid contact to teeth

*Protect teeth from acid contact

Thus, it involves more than just bruxism!



Acid Erosion

The chemical dissolution of dental hard 
tissues without bacterial involvement



CARIES vs. EROSION

Caries:
*Involves bacteria
*Can be reversible 
*Subsurface lesions
*pH => 4.5

Erosion:
*No bacteria-intrinsic/extrinsic 
acids
*Surface lesions
*Subject to abrasion/wear



ENAMEL vs. DENTIN

DENTIN:  INORGANIC=47%
ORGANIC=33%
WATER=21%

ENAMEL:  INORGANIC=85%
ORGANIC=2%
WATER=11%

Ganss C, et al. MonoOralSci 2014;25:99-107



ENAMEL vs. DENTIN

EROSIVE EFFECTS ON ENAMEL:
MORE DEMIN AND BULK LOSS (HIGHER MINERAL 
CONTENT)

EROSIVE EFFECTS ON DENTIN:
LESS BULK LOSS(LESS MINERAL) BUT SOFTER 
ORGANIC MATRIX (ABRASION)



Severity of acid attack depends on:

* pH of acid
* Buffering capacity of acid
* Is drink ‘swished’ or sipped, vs. gulped
* Contact time - fruit that is ‘mulled’
* Saliva -dilution, clearance 
(dehydration)
* Thickness of pellicle

Ask your patients “HOW” they consume their acidic drinks!



Review

•Erosion: 
•Enamel is susceptible to acid dissolution 
when saliva pH no longer is between 5.5 
and 6.5.

•Acid Sources 
•Can be intrinsic

-GERDS (pH 1.2),  Bulimia
•Can be extrinsic

- Juice, wine, workplace acid fumes, 
medications, swimming pools

•Saliva Testing



RISK 
ASSESSMENT

• Dietary habits

• Frequency and amount of 
fluid consumption

• Sports and occupational 
exposure

• Gastroesophageal reflux 
(GERD)

• Bulimia and anorexia  



Therefore, we will be seeing more patients with 
wear…they are literally ‘outliving’ their teeth! 



Teeth softened by acid attacks can be 
27 times more susceptible to 
abrasion (and attrition?) than normal 
teeth 

Jaeggi and Lussi, CarRes; 1999



Think in terms of “EROSIVE TOOTH 
WEAR” and not just bruxism:

This will open a whole new area for 
improving a patient’s overall HEALTH, 
because signs and symptoms of wear are 
often related to things other than teeth.



MANAGEMENT STRATEGIES
*  Observe and wait
* Behavioral modification
*  Apply fluoride
*  Use sealant
*  Restore



Management Strategies

•Observe and wait



Could this have been diagnosed sooner?

Why ‘watch and wait’??!!
What possible interventions?













Why 3D?



Humans: pre-historic      hunter-gatherers      agriculturalists      
          industrial revolution     today             

Airway
problems



Food Processing



5. It may be a sign of a serious medical 
or psychological problem such as 
GERD, OSA or Bulimia

Why is it important to Dx ETW?





2007 2015



Erosion related to gastric reflux (GERD)

Can you tell on which side the patient sleeps?







MANAGEMENT STRATEGIES
*  Observe and wait
* Behavioral modification
*  Apply fluoride
*  Use sealant
*  Restore



Recaladent
casein phosphopeptides & amorphous Ca phosphate





MANAGEMENT STRATEGIES
*  Observe and wait
* Behavioral modification
*  Apply fluoride
*  Use sealant
*  Restore



Treatment
Conservative Restorative Care

•Sealants and flowable composites
•84% present after 5 years Kuhnisch J. Dent
•  Mat. 2012;28:298-303

Early intervention

Kuhnisch J. Dent Mat. 2012;28:298-303



Why don’t we have any caries?



Occlusion may be important 
with the “Effects” of bruxism
Improvements in occlusion may help 
control the impact of bruxing (tooth 
fractures, mobility, hypersensitivity) and 
improve chewing function, but NOT help 
sleep bruxism.

Management of occlusion is still very important!!

Lavigne GJ et al, J Oral Rehab. 2008;35:476-494



Management of tooth wear: Early Detection
Vs. Extensive Treatment

Treatment decisions should be based on age, 
severity and ability to modify etiologic 
factors.



MINIMALLY INVASIVE DENTISTRY

“The goal of dentistry is to make patients 
worse at the slowest possible rate.”

Robert Barkley 

MID is about trying to save teeth long term!



Cavalho,JOI:2014

Don’t “watch and wait!”



Caries? NCCL?



MUST EMBRACE NEW PHILOSOPHIES



Consider how the concept of ‘supragingival dentistry’ could 
simplify your practice….

* No cord packing or soft tissue problems
* Less time spent prepping
* Higher impression success - with or without 

digital
* Less tooth removal and less sensitivity
* Relies on bonded restorations, thus less 

retention
* Overall, less invasive and more conservative



…longterm success is mainly related to ability to bond to enamel = superior adhesive seal than to dentin.

“ENAMEL IS KING!!”



Adhesively-bonded, minimally-invasive, all-ceramic or 
composite restorations. 





The take-home lesson

Think in terms of tooth wear (tooth structure loss),
and not just in terms of “bruxism”. 
This ‘world view’ will open up many new posbilities for 
management and treatment of erosive tooth wear 
problems.

wnoble@pacific.edu

mailto:wnoble@pacific.edu


There is always a multifactorial cause of tooth wear.



TREATMENT

Rehabilitation, if Needed



“Your needs are beyond the scope 
of my ability.”

What Would You Do?



Before and After



Our Next Patient

• Clinical Condition: Worn dentition, diagnosed with 
severe             
• sleep apnea and GERD. Loss of 
• vertical dimension

• Treatment Plan: Fifth opinion on a full mouth 
• reconstruction
•
•

• Desires: Wants problem fixed.



Some Key References







3shape design studios



Before and After



Before and After
Mandibular Arch



Before and After
Maxillary Arch



Before and After



Look what happens when you cut down too many trees…



Questions?



Why this  topic

• ADA

• Sleep Facts

• Co-morbidities

• GP Effect

• ADHD

• Bruxism

• Wear/Acid

• Saliva

• Treatment



•esantucci@pacific.edu

• 650 4688846

mailto:esantucci@pacific.edu
mailto:esantucci@pacific.edu
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