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Traumatic brain injury afflicts nearly 1.7 million 
Americans annually1 and causes devastating 
cognitive, emotional, and physical deficits.2

Standard therapies frequently fail to provide 
significant recovery after the acute phase, and 
chronic symptoms can linger over a lifetime. 
Many patients are unable to fully re-enter society.2

Innovative physicians are discovering that brain trauma can trigger 
deficiencies in certain hormones.2 When these hormones are restored 
using precise bioidentical therapy, a reversal of functional deficits 
associated with traumatic brain injury has been shown.

Beyond brain injuries, accumulating evidence suggests that—as rates of 
dementia and Alzheimer’s disease continue to explode—replenishing 
these same hormones may also help inhibit these degenerative brain 
diseases.3

Traumatic Brain Injury (TBI)
Survivors of traumatic brain injury (TBI) suffer from a broad spectrum of 
effects that often only show up decades later4 and continue to get pro-
gressively worse.

Conventional medical treatment frequently fails to achieve substantial re-
covery, and persistent symptoms can become extremely disabling.2

TBI is caused by both primary and secondary injury.5 Primary injury6 occurs 
from the forces at the time of injury and is believed to be irreversible.7

It is the complex secondary mechanisms that play a critical role in the 
delayed progression of brain damage—presenting novel opportunities 
for therapeutic strategies.

One of the secondary injury processes that may promote latent neuronal 
death is post-traumatic inflammation, which has been shown to increase 
blood-brain barrier permeability, cerebral edema, and intracranial pres-
sure, resulting in neuronal dysfunction following TBI.8

Considered to be one of the “signature wounds” in veterans of both the 
Iraq and Afghanistan wars, mild traumatic brain injuries are often a result 
of blast waves from roadside bombs. Most of the 115,000 soldiers afflict-
ed have recovered quickly, but studies suggest as many as 15% will go on 
to suffer lingering cognitive problems.9
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But TBI can affect anyone. Car accident victims. Construction workers. 
People prone to falls. And quite often, athletes playing contact sports.

WHAT YOU NEED TO KNOW 

Reverse Brain Trauma And Inhibit 
  Neurodegeneration 

• Mainstream therapies have been largely unable to alleviate the 
 progressive symptoms of traumatic brain injury, which often 
 occur years after the original trauma and can include 
 devastating cognitive, emotional, and physical effects. 

• Recognizing that brain trauma triggers sex hormone 
 defi ciencies that can produce these worsening effects, some 
 physicians are using an innovative sex hormone replacement 
 technique that uses subcutaneous pellets to deliver bioidentical 
 hormone replacement. Patients report rapid reversal of symptoms. 

• Also, at a time of exploding rates of dementia and Alzheimer’s 
 disease, accumulating evidence suggests that by replenishing 
 diminished sex hormones, aging individuals can help inhibit 
 these devastating brain-wasting diseases.

Chronic Traumatic Encephalopathy (CTE)
When former heavyweight boxing champion Muhammad Ali was diag-
nosed with Parkinson’s syndrome in 1984,10 it was natural to blame his 
sport. Repeated head blows make professional boxers prone to brain 
damage, including parkinsonism, tremors, and a severe form of TBI known
as chronic traumatic encephalopathy (CTE)—which is the dementia-like 
disease associated with repeated concussions.11 CTE develops in about 
20% of pro boxers.12

The repeated concussions suffered in football have been making head-
lines for some time now. Decades ago, football players knew they were 
assuming some risk of long-term damage to knees, back, or even the 
neck—but the risk of devastating cognitive damage was not well-known.

Offensive lineman Joe DeLamielleure played his fi nal year in the NFL in 
1985 at the age of 34.13 But years before being named to the Pro Football 
Hall of Fame in 2003, he began showing TBI symptoms.14
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“You turn 50 and suddenly, things change,” he says. “I thought it was 
depression, but there were other things besides that. High anxiety. I never 
slept.”

His symptoms included headaches, bursts of anger, and a 68% hearing 
loss in his left ear, which he attributes to years of right-handed defensive 
linemen slapping him in the head.

“I lived football, I loved football,” DeLamielleure says. “I look at how I am 
now and I think, ‘Is this a temporary thing or am I going to end up like 
Mike Webster?’”15

Webster, a former offensive lineman and member of the Pro Football Hall 
of Fame, was just 50 when he died, after spending his final years suffer-
ing from dementia and parkinsonian symptoms. In his autopsy, CTE was 
clearly evident. The extensive brain damage included many diffuse am-
yloid plaques and neurofibrillary tangles, and the small projections from 
brain neurons known as neuritic threads were also found to contain tau 
protein.16 Amyloid and tau are implicated in neurodegenerative diseases, 
such as Alzheimer’s.17

CTE effects frequently include memory and decision-making difficulties, 
mood and behavior problems—including depression and hopelessness—
or sudden, violent behavior. Sometimes, there are no symptoms at all.18 
Evidence suggests that a high portion of retired football players develop 
CTE. 19,20

The autopsy conducted on ex-NFL safety André Waters after his 2006 
death showed CTE, with substantial deposition of tau and neurofibril-
lary tangles—and a fatal, self-inflicted gunshot wound to the head.21 Prior 
to his suicide, Waters had suffered from cognitive and neuropsychiatric 
impairment, including chronic depression, suicide attempts, insomnia, 
paranoia, and impaired memory.22 The neuropathologist performing the 
autopsy said that Water’s 44-year-old brain had degenerated into that of 
an 85-year-old man with characteristics similar to early-stage Alzheimer’s 
victims.21

Waters’ experiences echo the stories of former football players such as 
Dave Duerson, Ray Easterling, and Junior Seau—all of whom committed 
suicide and were later diagnosed with CTE.23

Cognitive symptoms can be explained by neurodegenerative diseas-
es other than CTE, especially in the absence of repeated concussions. 
“There is no framework to make that [CTE] diagnosis while someone is 
alive,” according to Robert Stern, professor of neurology and neurosur-
gery at Boston University School of Medicine.23
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“But PET scans can be clearly indicative and diagnostic for CTE,” dis-
agrees Gino Tutera MD, the medical director of SottoPelle® Therapy, who 
has written three books on bioidentical hormone replacement therapy. 
“And Mr. DeLamielleure has PET scans [consistent with lesions that occur 
as a part of] CTE.”24,25

Ex-NFL player Joe DeLamielleure’s devastating outlook was about to 
change dramatically. 

THE SUPERIORITY OF BIOIDENTICAL HORMONES

The synthetic hormone replacement drugs that 
are most often prescribed by physicians have 
a structure that differs from human hormones, 
a feature that allows them to be patented and 
therefore, be much more profi table.60 

While synthetic hormones do reduce some 
symptoms of hormone defi ciency, they cannot 
restore the natural hormone balance that optimally supports good 
health. The inherent differences in synthetics prevent them from com-
municating with many of the receptors that control crucial body func-
tions—setting the stage for serious health problems.61

Bioidentical hormones, however, are plant-based hormone substanc-
es that precisely match the molecular structure and functionality of 
human hormones. Dr. Tutera’s pellet-implanted bioidentical hor-
mones are mostly yam based. 

The body recognizes bioidentical hormones, enabling them to bind 
appropriately to—and communicate properly with—the same recep-
tors as their human counterparts. The body metabolizes bioidentical 
hormones in the same way as its own hormones, generating the same 
physiologic responses to provide vital support to the body’s organs, 
tissues, and cells. 

When prescribed—and administered correctly—bioidentical hor-
mones can benefi t a variety of conditions from menopause and tes-
tosterone defi ciency to weight gain and osteoporosis.62 And they are 
virtually free of side effects. 

Every individual’s body chemistry is unique. So it is particularly rel-
evant to SottoPelle® therapy that bioidentical hormones are not 
mass-produced. This means that they can be individually compound-
ed—personally customized—to meet the exact dosage needs of each 
patient’s specifi c defi ciencies, based on the results of blood testing. 
Of course, this level of customization is not possible with mass-pro-
duced synthetics.
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New Hope For Brain Injury Victims
Frustrated with the lack of options within mainstream medicine, 
DeLamielleure sought help from Dr. Tutera, who has developed a bi-
oidentical hormone replacement program called SottoPelle®, which 
is Italian for “under the skin.”

DeLamielleure and two other Pro Football Hall of Fame inductees—Paul 
Krause and Bobby Bell—heard that Tutera and his colleagues were having 
some success treating the symptoms of Parkinson’s disease patients.

“All three were skeptical, due to the fact they did 
not understand how [sex] hormones could affect 
brain function,” says Tutera. “But they were des-
perate for improvement.”

“This therapy helped me achieve balance in my 
body and mind, which I have been struggling 
with for a long time,” says DeLamielleure. “In just 

a few months, I have so much more physical energy…and mental clarity.”

Dr. Tutera has long been one of a small number of physicians delivering 
bioidentical hormones to replenish low sex hormones by implanting a 
tiny, slow-release pellet.

Unlike synthetics, bioidentical hormones are plant-based hormone sub-
stances that precisely match the molecular structure and functionality of 
human hormones. SottoPelle’s is a pellet-implant delivery system of bi-
oidentical hormones.26

Physicians generally prescribe hormone delivery orally (tablets) or per-
cutaneously (creams or patches). But each SottoPelle® pellet—about the 
size of a Tic Tac®—is implanted subcutaneously (under the skin) in the pa-
tient’s hip area. A mild local anesthetic is used and the procedure takes a 
few minutes. Pellets are replaced periodically, according to each patient’s 
specific needs. Unlike other hormone replacement methods, the release 
of hormones from pellets increases as demanded by the body—during 
exercise or periods of stress, for example, when blood flow quickens. This 
mimics normal youthful hormone release and consistent blood levels are 
easily maintained.26

This novel technique was first developed in Europe in 193527 and brought 
to the US four years later by the late Dr. Robert B. Greenblatt.28 However, 
it never found its way into mainstream medicine here.
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“I first started using pellet therapy in 1992. It was taught to me by a phy-
sician who was trained by Dr. Greenblatt in the 1960s,” says Tutera. “I felt 
as if I had found the missing piece to my puzzle of how to help women 
feel better by better regulation of their hormones.”

Taking dose customization further, Dr. Tutera’s pellet therapy involves a 
patent-pending dosing algorithm that ensures a highly accurate dosing 
amount for each individual.

“Back in the early 1990s, I realized that individual dosing was the key,” 
explains Tutera. “The dose—which is customized to bring patients back 
to high-normal levels of testosterone—is dependent on age, size, how 
deficient they are, and other factors.”

The precise dose of each individual’s pellets is determined after blood 
testing to pinpoint the patient’s specific deficiencies. This level of custom-
ization is not possible with mass-produced synthetics.

DeLamielleure’s significant improvement isn’t an isolated case. Former 
defensive back Paul Krause relates a similar story.

Krause retired after the 1979 NFL season, was inducted into the Pro Foot-
ball Hall of Fame in 1998, and still holds the all-time record for intercep-
tions. But in his words, “Things started to go bad.”

“I started not to have fun, my memory was going, and I almost didn’t care 
what happened to me. I can honestly say I needed help, physically and 
mentally. Like many NFL players, I’ve had some dark and difficult times 
due to my CTE. I didn’t care if I ‘left’ or not,” he says, suggesting past 
suicidal thoughts.

“I went to other clinics and doctors, and they said we really can’t tell you 
what your problem is.”

Krause has started on Tutera’s hormone therapy and is enthusiastic about 
the early results. “I’ve started feeling good again…I can concentrate, 
read, and relax,” he says. “It’s changed the outlook of my life: I don’t want 
to ‘leave’—I want to live.”

A number of other retired NFL players have turned to SottoPelle® for re-
lief from a variety of traumatic brain injury-related complaints—including 
linebacker-defensive end Bobby Bell.

Retired from the game since 1974 and named to the Hall of Fame in 1983, 
Bell recently started bioidentical hormone therapy. He found that, “about 
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three or four weeks out,” his worst TBI symptoms were already greatly 
reduced.

Tutera says he is in the early stages of treating DeLamielleure, Krause, 
and Bell and expects to be able to document their further recovery over 
time. Typically, SottoPelle® involves implanting new hormone pellets ev-
ery three to six months, which varies by individual. For instance, patients 
DeLamielleure, Krause, and Bell will now receive their pellets every five 
to six months.

Beneficial effects are often seen in patients with memory fog within four 
weeks—which clearly demonstrates the crucial link between traumatic 
brain injury and hormone deficiency.

Critical Role Of Hormones In Traumatic Brain 
Injury—And Disease
It may seem odd that hormonal balances are connected to traumatic 
brain injury.

However, many studies demonstrate that hypopituitarism—a condition in 
which the pituitary fails to produce normal hormone levels—is relatively 
common following TBI,29 affecting at least 50 to 76% of victims.30-32 Some-
times hypopituitarism diagnoses are not made for more than 20 years 
after the injury.33

Brain-injured patients who have a deficiency in growth hormone exhibit 
greater deficits in attention, executive functioning, memory, and emo-
tion than patients with normal growth hormone levels.34 Growth hormone 
binds to receptors found in the brain, especially in regions responsible for 
learning and memory.35,36

The sex hormones, specifically, are also closely related to cognitive func-
tion and dysfunction. Sex hormones can function directly as neurotrans-
mitters in the central nervous system.37

At least 16% of long-term TBI survivors develop hypogonadism—in which 
the testes in men or the ovaries in women produce insufficient levels of 
sex hormones. However, it is estimated that these deficiencies are not 
identified or treated in most individuals.29

As a hormone that can penetrate the blood brain barrier, estradiol 
promotes neuronal growth.38 It does so by decreasing inflammation and 
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boosting the growth of dendrites, which are branched, tree-like projec-
tions at the ends of neurons that receive information from other neurons 
and transmit electrical stimulation to the body (soma) of the neuron. In the 
male brain, testosterone is converted to estradiol (in the presence of the 
enzyme aromatase). These activities minimize the effects of brain trauma 
and support healing.39

Suboptimal levels of estradiol are associated with lower scores on stan-
dardized assessments of cognition in both men and women.40 Postmeno-
pausal women with higher levels of endogenous estradiol also have 
better semantic memory than women with estrogen deficiencies.41 And 
postmenopausal women treated with estradiol displayed improvements 
in executive function compared to placebo.42

Recent findings,43 confirming 27 prior studies,44 show that estrogen re-
placement reduces all-cause mortality and increases general well-being in 
estrogen-deficient women. Progesterone also protects and heals injured 
brain tissue.45

In a study involving over 500 aging men and women, optimum testoster-
one levels were linked with better performance on the Mini-Mental Status 
Examination.46 Several other studies concluded that testosterone levels 
are positively associated with multiple aspects of cognitive function. 47,48 
And scientists have found that recovery of patients with traumatic brain 
injury is greater in those with higher testosterone levels.49

Some dietary supplements are known to protect the brain from traumat-
ic injury. For example, post-injury administration of melatonin has been 
shown in animal studies to prevent dangerous short-term brain swelling 
and help brain tissue maintain its function.50 Also, nicotinamide—when 
combined with progesterone and given within about 24 hours after TBI—
has been shown to improve functional recovery.51

Despite the demonstrated links between sex hormones and neuroprotec-
tion, virtually no physicians use sex hormones to treat TBI. However, over 
200 SottoPelle-trained physicians worldwide are now changing the way 
we think about traumatic brain injuries—and a variety of other diseases—
and how to treat them effectively.

Generally, sex hormone replacement therapy is used to treat andropause 
and menopause. Physicians are currently exploring the use of bioidentical 
sex hormones to treat TBI, CTE, mood disorders including depression, 
cognitive deficits, fatigue, menstrual headache, and loss of libido—as 
well as Parkinson’s disease, type II diabetes, and multiple sclerosis (MS).
Bioidentical sex hormones have even been used to treat osteoporosis, 
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metabolic syndrome, muscle loss, and elevated cholesterol.52-54

Perhaps most compelling, however, for aging individuals concerned about 
the risk of dementia, returning hormones to physiologic levels can help 
prevent both mild cognitive impairment (MCI) and Alzheimer’s disease! 

THE LINK BETWEEN TRAUMATIC BRAIN INJURY AND HORMONE DEFICIENCY

Most people think of hormones as the products of the endocrine glands 
located throughout the body. That is an accurate—but incomplete—
view of these powerful biological regulatory molecules. Virtually all en-
docrine glands are under the control of the pituitary gland, which is 
located inside the skull at the base of the brain. Because of its powerful 
infl uence on the other endocrine glands, the pituitary is often referred 
to as the “master gland.”

But even the pituitary is subject to a higher form of control. An ancient 
brain structure called the hypothalamus has a direct connection to the 
pituitary via a unique network of veins. Regulatory molecules from the 
hypothalamus “tell” the pituitary how much of its hormones and hor-
mone-releasing factors to produce.63 And the hypothalamus, as part of 
the brain itself, receives constant neurological input from all over the 
body, creating a host of feedback loops. It is those feedback loops that 
maintain a steady balance between extreme biochemical states. 

That connection between the brain’s hypothalamus and the endocrine 
system’s pituitary is called neuroendocrine function. And, although it 
may seem obvious, medical science is only just beginning to recognize 
that trauma to the brain, even apparently minor trauma, can damage 
the hypothalamic-pituitary system and have profound effects on hor-
monal function. 

In fact, most people—including the majority of physicians—assume that 
the neurological defi cits that follow a traumatic brain injury result simply 
from disruption to brain tissue itself. In this simplistic model, a hit to the 
head causes the brain to be “rattled,” triggering bleeding, bruising, 
and other large-scale injuries that can be seen on MRI and CT scans. 
And it’s true that we can predict some of the defi cits a brain-injured per-
son will sustain by evaluating the location and severity of the damage 
that is visible using those scans. 

But victims of traumatic brain injury frequently have sustained neuro-
logical defi cits that exceed what would be predicted simply by exam-
ining brain scans. Unfortunately, people with so-called minor traumatic 
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brain injury, who comprise the largest group of 
brain-injured patients, have no visible damage 
at all on brain scans. 

It is disrupted hormonal function, not simply 
physical “brain damage,” that creates the sus-
tained neurological defi cits suffered by victims 
of traumatic brain injury.

Sex Hormones May Inhibit Alzheimer’s 
Disease
Whether due to TBI or aging, sex hormone insuffi ciency is increasingly 
linked to dementia. For instance, age-related declines in sex hormones 
signifi cantly contribute to Alzheimer’s disease risk in both men and women.3

And just as Dr. Tutera has shown that TBI symptoms can be treated and 
possibly reversed with sex hormones, the same hormones have been 
shown to reduce the risk of neurodegenerative diseases such as Alzhei-
mer’s disease3—the sixth-leading cause of death in the US.56

Both estrogens and androgens provide a broad range of neuroprotective 
activities. Some of these are relevant to normal 
brain aging, others may benefi t neurodegen-
erative conditions, and still others appear to be 
largely specifi c to Alzheimer’s disease.3

Testosterone levels were found to be lower in Alz-
heimer’s patients, and some studies suggest that 
low free testosterone may precede Alzheimer’s 
onset. Also, in observational studies, testoster-
one levels were positively associated with global cognition, memory, ex-
ecutive functions, and spatial performance.57

Various studies suggest that there might be an optimal testosterone level 
beyond which there is no further cognitive benefi t. In fact, excessively 
elevated levels may hinder improvement in cognition and have negative 
effects.57 This demonstrates the necessity for hormonal testing. It also 
reinforces the superiority of the SottoPelle® process, which customizes 
pellets to meet the specifi c dosage needs of each individual patient.
Similarly, evidence suggests that estrogen replacement therapy in post-
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menopausal women may protect against Alzheimer’s. Since testosterone 
also declines in postmenopausal women, estrogen therapy supplement-
ed with androgens may provide women with additional protection against 
Alzheimer’s.58

Estrogen has been shown to inhibit the pathways of Alzheimer’s by coun-
teracting the neuropathologic changes, the deficiency in the neurotrans-
mitter acetylcholine, and the brain cell death seen in this disease.4 Tutera 
explains that the mechanisms for this Alzheimer’s protection include:

•	 Increased dendrite spine density,
•	 Enhanced synapse formation,
•	 Modulated nerve growth factor activity,
•	 Production of neurotransmitters (such as acetylcholine),
•	 Increased apolipoprotein E levels,
•	 Anti-inflammatory effects,
•	 Increased breakdown of amyloid precursor protein resulting in less 
	 beta-amyloid,
•	 Enhanced blood flow,
•	 Augmented glucose uptake and metabolism, and
•	 Reduced glucocorticoid elevations.

Recently, the Global Experts Consensus Panel in Philadelphia recom-
mended assessment of hypopituitarism for moderate and severe TBI pa-
tients—including testing for fasting serum testosterone in men and es-
tradiol in women—at three and 12 months after discharge from intensive 
care.59

Considering accumulating evidence that low levels of these same hor-
mones are a risk factor for Alzheimer’s disease, hormone testing may be 
advisable not just for people with brain trauma, but for all aging individuals.

Summary
Traumatic brain injuries frequently cause devastating cognitive and phys-
ical effects that standard therapies cannot fully alleviate, leaving many 
patients disabled and lost.

Recognizing that brain trauma triggers sex hormone deficiencies, which 
can produce these worsening effects, some physicians are using a cut-
ting-edge, subcutaneous pellet-delivery technique for bioidentical hor-
mone replacement. Patients are achieving rapid reversal of symptoms.

Additionally, evidence suggests that—as dementia and Alzheimer’s rates 
explode—replenishing diminished sex hormones may help inhibit these 
devastating brain diseases.
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If you have any questions on the scientific content of this article, please 
call a Life Extension® Health Advisor at 1-866-864-3027.

Patients with traumatic brain injury and Parkinson’s disease or their family 
members can visit the SottoPelle® website at www.sottopelletherapy.com 
or call 480-874-1515 to set up an appointment.
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