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New Discoveries in Neuroscience
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“This book may be the most important you’ll ever read. 
Certainly, what Dr. Fotuhi teaches in this book has changed my 

life.” 
Michael Roizen, M.D.  

Chairman of the Wellness Institute- The Cleveland Clinic 



“Dr. Fotuhi has summarized the latest discoveries 
that show how we can grow our brains bigger and 

stronger…” 
Mehmet Oz, M.D.

   The Dr. Oz Show
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Objectives 
▪ How does our brain work? 

▪ What happens to our brain when 
we don’t sleep enough? 

▪ How can we treat insomnia? 

▪ How can we treat sleep apnea? 

▪ Brain Fitness Program 
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Cognitive Function:  
Cortex and Hippocampus

▪ Learning & Memory 

▪ Language 
▪ Orientation 
▪ Calculation 
▪ Recognizing faces and 

objects 
▪ Executive functions
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Hippocampus
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Beautiful Neurons in Hippocampus
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With Aging,  
Hippocampus Atrophies Faster  

than the Rest of the Brain
▪ Hippocampus shrinks by about 0.5% per year 

after age 50 

▪ That is the reason memory lapses become 
more frequent after age 50



�10

What Causes 
Atrophy in Hippocampus?

Obesity   
Stroke 

Diabetes

Concussion
Alzheimer’s

Insomnia 

Sleep Apnea 

Stress



Objectives 
▪ How does our brain work? 

▪ What happens to our brain when 
we don’t sleep enough? 

▪ How can we treat insomnia? 

▪ How can we treat sleep apnea? 

▪ Brain Fitness Program 
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Effects of Sleep Deprivation
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http://nutritionistclinic.blogspot.com/2014/03/dangers-of-sleep-deprivation.html



During sleep, we: 
▪ repair and reconstruct the highways in our 

brain

▪ clear waste material from our brain

▪ consolidate our memories


Why Do We Sleep?
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Our Internal Clock: Circadian Rhythm 
▪ The biological clock resides in the brain. 

▪ It helps regulate when we feel sleepy and when we are 
alert. 

▪ It works in tandem with light and dark, and our body 
temperature and hormones. 
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What Causes Poor Sleep?

▪ Medical Conditions: 
▪ Pain (DJD, neuropathy) 
▪ Cardiac Disease 

▪ Angina, CHF, arrhythmia 
▪ Pulmonary Disease 
▪ Reflux disorder 
▪ Endocrine: thyroid, menopause, DM 

polyuria 

▪ Medications: 
▪ Side-effects can impair sleep 
▪ Drug-drug interactions 
▪ Dependence of sleep medications

▪ Neuropsychological 
Impairments: 
▪ Depression 
▪ Stress & Anxiety 
▪ Neurodegeneration 

▪ Primary Sleep Disorders: 
▪ Insomnia 
▪ Sleep apnea 
▪ Restless Leg Syndrome
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Objectives 
▪ How does our brain work? 

▪ What happens to our brain when 
we don’t sleep enough? 

▪ How can we treat insomnia? 

▪ How can we treat sleep apnea? 

▪ Brain Fitness Program 
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Insomnia

▪ Inability to fall sleep OR stay asleep.
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▪ 10-20% of all adults 
▪ 40-50% of elderly have insomnia 
▪ Can be due to medical conditions such as pain, anxiety, stress, and 

depression 
▪ Consequences: 

▪ Fatigue 
▪Weight gain 
▪ Stroke  
▪ Brain atrophy 



Insomnia Shrinks Your Hippocampus

Ho et al; J Clin Neurol. 2012 Jun;8(2):130-8
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Stress Shrinks Your Hippocampus

StressControl
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Lupien et al (1998), Nature NeuroSci 1 (1), 69-73

http://www.nature.com.ezproxy.welch.jhmi.edu/neuro/journal/v1/n1/fig_tab/nn0598_69_F4.html


Insomnia: Treatment
▪ Address any underlying medical problems 
▪ Check medication lists 
▪ Take medication– Not preferred 
▪ Improve your sleep hygiene
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Reset Your Internal Clock: 
Sleep Hygiene 

1. Maintain a regular bedtime and wake up time 

2. Establish a bedtime routine 

3. Use the bed only for sleep 

4. Remove the TV from the bedroom 

5. Avoid watching the clock 

6. Avoid afternoon Caffeine 

7. Avoid naps 

8. Reduce stress, consider mindfulness meditation
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Neurofeedback for Insomnia
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▪ Performed by a certified EEG neurofeedback specialist 

▪ Live EEG feedback is provided through auditory and visual 
responses to help the patient move brain activity towards an 
optimal state 

▪ Benefits are long-lasting 
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Objectives 
▪ How does our brain work? 

▪ What happens to our brain when 
we don’t sleep enough? 

▪ How can we treat insomnia? 

▪ How can we treat sleep apnea? 

▪ Brain Fitness Program 



Sleep Apnea: Symptoms 
 

▪ Snoring:  
▪ 90% of snoring is associated with sleep apnea  

▪ Excessive daytime sleepiness  
▪ Frequent bathroom trips at night 
▪ Waking up gasping for air
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Sleep Apnea: Risk Factors
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▪ Being an obese man

▪ Post-menopausal women

▪ Large neck circumference (overweight)

▪ Crowding of throat structures



Sleep Apnea: Dire Consequences
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http://nightshifttherapy.com/



Sleep Apnea: Less Brain Volume
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Am J Respir Crit Care Med 2002; 166:1382–7



Obesity Shrinks Your Hippocampus

▪ Associated with reduced 
brain volume 
 Ward, et al., 2005 

▪ Slows cognitive function 
 Debette, et al., 2011 

▪ Brains of overweight and 
obese individuals 
appeared 8 and 16 years 
older, respectively 
 Raji, et al., 2010
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Brain Research Volume 1280, 14 July 2009, Pages 186–194



Diagnosis of Sleep Apnea

▪ A sleep study in the lab 
        or 
▪ A home sleep test
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Treatment
The most effective way to treat sleep apnea is CPAP
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Hippocampus Grows Bigger with 
Using CPAP to Treat Sleep Apnea

Canesa, American Journal of Respiratory Medicine, 2011



Other Treatment Options

▪ Oral appliances.  
▪ Surgery. 
▪ Weight loss ( if applicable) 
▪ Positional Therapy ( in some cases)
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See a Sleep Specialist!
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Objectives 
▪ How does our brain work? 

▪ What happens to our brain when 
we don’t sleep enough? 

▪ How can we treat insomnia? 

▪ How can we treat sleep apnea? 

▪ Brain Fitness Program 



Brain Fitness Program Goals
Short Term 

▪ Think faster 
▪ Remember more 
▪ Improve efficiency of 

problem solving 
▪ Sharpen focus 
▪ React quicker 
▪ Better sleep

Long Term 

▪ Help to regrow brain 
cells in hippocampus 

▪ Establish a brain healthy 
lifestyle change that 
results in lifelong 
benefits 

▪ Reduce risk of dementia 
in late-life
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BFP: Evaluating &Treating  
All Causes of Memory Loss
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BFP

 M
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Comprehensive Tests  
to Evaluate Brain 

Health

Customized Treatment 
Program to Maximize 

Brain Performance

NeurExpand’s Unique Integrative Approach 
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Post Brain-Fitness Program



Positive Impact of Brain Fitness Program in  
Patients with Mild Cognitive Impairment

Note - Statistics are based upon 103 patients with an average age of 70.5 and an average MMSE of 27.3 that have 
completed the Brain Fitness Program and have taken the cognitive evaluation both prior to and upon completion of 
the BFP. The cognitive evaluation assesses 10 cognition criteria.  Based upon statistical rules, a “high impact” is 
defined as having improved in 3 or more areas, a “moderate impact” is improvement in 2 areas, and “low or no 
impact” represents patients with benefits in 1 or no areas. 
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Remarkable Results
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Hippocampus
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8.6%	increase	in	HC	volume	=	brain	that	is	
approx.	16	years	younger



Summary 
▪ How does our brain work? 

▪ What happens to our brain when 
we don’t sleep enough? 

▪ How can we treat insomnia? 

▪ How can we treat sleep apnea? 

▪ Brain Fitness Program 
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THANK YOU! 
 

INFO@NEUREXPAND.COM 
443-842-6333 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10700	Charter	Drive	
Columbia,	MD	21044


