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Using Hormones to Heal Traumatic Brain Injuries

By Joseph Carrington

It can happen without warning: you slip in the shower and hit your head, a car swerves and hits you,
a small stroke occurs and suddenly you can't speak, your mobility is limited, and your world
shrinks.

These are real-life examples of the often intractable effects of traumatic brain injury or TBI. And
thanks to the groundbreaking work of Dr. Mark L. Gordon and a handful of forward-looking
physicians, there's new hope for the 1.7 million Americans afflicted with this condition.

Using cutting-edge hormone replacement techniques, Gordon and his colleagues are helping
to change the way we think about traumatic brain injuries, their symptoms - and how to treat them
effectively. In his clinical practice, Dr. Gordon is developing new protocols that may revolutionize
the devastating impact of traumatic brain injuries. One of the biggest patient populations in need of
urgent care are the soldiers returning from the battlefields of Iraq and Afghanistan. Our story begins with them.

STARTING WITH SOLDIERS

Traumatic brain injury (TBI) is often referred to as the "signature wound" of both the Irag and
Afghanistan wars. Traumatic brain injury occurs when a sudden trauma to the head disrupts
brain function. In both these wars, however, even close proximity to the force of an explosion
can be just as devastating. Most of the reported traumatic brain injury among Operation
Enduring Freedom and Operation Iraqi Freedom veterans has been traced to improvised
explosive devices, or IEDs.

"Traumatic brain injury can be caused by a direct impact, or by acceleration alone," explains
Dr. Mark L. Gordon, interventional endocrinologist and traumatic brain injury treatment
specialist at Millennium Health Centers in Los Angeles. "Brain trauma also causes secondary
injury, which takes place in the minutes and days following the injury," he adds. "These processes include alterations in cerebral
blood flow and increased pressure within the skull, contributing substantially to damage from the initial injury."

Gordon says traumatic brain injury can cause a host of physical, cognitive, emotional, and behavioral effects, some of which can
be difficult to detect. Symptoms can appear immediately or weeks to years following the injury. "Insidious traumatic brain injury
can be difficult to detect,” Gordon says. "Localized damage to the frontal and occipital lobes occurs when the brain collides with
the skull. Increasingly, we are discovering that traumatic brain injury is also a causative factor for accelerated hormonal
deficiencies." These deficiencies, says Gordon, can cause a host of psychological, physiological, and physical manifestations,
including depression, outbursts of anger, anxiety, mood swings, memory loss, inability to concentrate, learning disabilities, sleep
deprivation, increased risk for heart attacks, strokes, high blood pressure, diabetes, loss of libido, menstrual irregularities,
premature menopause, obesity, loss of lean body mass, muscular weakness, and a number of other medically documented
conditions.

What's more, Gordon points out that veterans suffering from these forms of psychological damage due to traumatic brain injury
are frequently misdiagnosed and have their injury erroneously downgraded to post-traumatic stress disorder (PTSD). Moreover,
especially in mild traumatic brain injury cases, symptoms at the initial time of injury may go unrecognized or unnoticed, but
patients will still develop hormone deficiencies. Unfortunately, the government is slow to accept the link between traumatic brain
injury and hormonal deficiencies.

DR. GORDON'S EPIPHANY



By sheer serendipity, many years ago Dr. Gordon provided care for a young man with a history
of numerous sports-related head injuries, whose parents were themselves patients at the
clinic. The young man's symptoms long outlasted the immediate effects of his acute injury and
included loss of concentration, memory, mental energy, focus, and physical well-being, often
accompanied by loss of lean muscle mass and an increase in body fat.

The parents, familiar with the effects of hormonal imbalances, naturally assumed that their
son's problems might reflect an endocrine problem of his own. And indeed, many of his
symptoms resembled those of adult patients with so-called hypopituitarism, or loss of
pituitary gland function. The pituitary gland is located at the base of the brain and is
Changes in tract patterns as sometimes called the "master" gland of the endocrine system, because it controls the
indicated by the arrows account for  functions of the other hormone- secreting glands.

loss of cognition and personality.
Gordon, who is nothing if not intellectually curious, hit the books. What he found was startling
and life-changing, for himself as a clinician, for his young patient, and now for scores of additional victims of traumatic brain
injury.

SYMPTOMS OF TRAUMATIC BRAIN INJURY MIMIC PITUITARY DYSFUNCTION

Dr. Gordon found a wealth of published literature suggesting that traumatic brain injury causes pituitary dysfunction, confirming
his initial hunch.l Although the figures vary between studies, at least 50% (and up to 76%) of traumatic brain injury victims show
some loss of pituitary hormone function immediately after the brain injury.24 In general, the more severe the original brain injury,
the more profound the hormonal deficits, although hormone deficiency or insufficiency (levels in the low "normal” range) are seen
even in patients with mild traumatic brain injury.5-9

And while about 58% of patients recover their normal pituitary function within one year of their head injury, a shocking 52%
develop new pituitary hormone deficiencies after one year. 10.11

Those deficits include reductions in many different pituitary hormones, including those that regulate the thyroid gland, the adrenal
glands (that produce cortisol, DHEA, and other vital hormones), the gonads (where estrogen and testosterone are produced), and
growth hormone.3.4.12,13

The severity of the hormone deficiencies correlates strongly with the kinds of symptoms Dr. Gordon was seeing in his patient.
For example, patients with growth hormone deficiency or insufficiency had significantly worse disability rating scores, greater
rates of depression, worse quality of life, lower energy, greater fatigue, and poorer emotional well-being, compared to brain injury
patients with normal hormonal levels.14.15

Dr. Gordon's hunch was borne out: patients with traumatic brain injury often have pituitary hormone deficiencies or
insufficiencies, especially in growth hormone. And those defects are closely associated with the persistent neurological,
psychological, and emotional deficits that are so tragically common in survivors of traumatic brain injury. And where are you most
likely to find a high concentration of survivors of traumatic brain injury? The United States military.

BRAIN TRAUMA

« Traumatic brain injury afflicts nearly 2 million Americans annually.

« Survivors of traumatic brain injury suffer from a broad spectrum of physical, mental,
cognitive, and emotional deficits, ranging in severity from mild to crippling.

=« Conventional medical treatment and rehabilitation often fail to achieve substantial recovery
once the acute injury period has passed.

» Recent discoveries reveal that traumatic brain injury produces a host of endocrine deficits
centered on dysfunction of the pituitary gland.

« Restoring the balance of deficient hormones to their pre-injury levels has been shown to
produce substantial improvements in all facets of traumatic brain injury.

« Despite powerful evidence for hormone replacement, conventional physicians remain
unwilling to provide this vital therapy.




« Dr. Mark Gordon of Millennium Health Centers is a pioneer in hormone testing and
replacement in victims of traumatic brain injury.

« Gordon has now treated scores of brain-injured patients, balancing their deficient
hormones and achieving remarkable recovery, even in patients who are years out from their
original injury.

= Anyone with a traumatic brain injury, or their family members, can reach out to Dr. Gordon
and Millennium Health Centers for an initial evaluation and treatment plan.

The dark gray areas are
contusions which cause a
reduction of blood flow
decreasing oxygen and
nutrients to the brain. This
causes apoptosis —
programmed cell death.

THE COMBAT CONNECTION

"When you have 360,000-plus Gls coming back from war with traumatic brain injury, it gets expensive," he says. "Especially
when you have to start addressing hormone deficiencies."

In 2006, the army's surgeon general established the Traumatic Brain Injury Task Force to establish a clear picture of the
processes and research involved with helping traumatic brain injury—affected service members transition to civilian life. The task
force was designed to assess how the army addressed aspects of traumatic brain injury care, and made recommendations for
improvement. But Gordon believes the bottom line is that a task force can do little if the military doesn't want to pay for
treatment.

Gordon explains that conventional medical dosage for testosterone is at 200-300 milligrams per week, which he has shown is far
too high! "For example, a typical 25-35 year old male naturally generates 4-10 milligrams per day, or 60 milligrams per week.
Using supraphysiological dosages of testosterone (as military doctors are doing) can have significant side-effects if not monitored
closely. We can achieve similar benefits at one-quarter the dose without the risk factors."

While Gordon admits that interventional endocrinology may not be for everyone, patients like soldiers will eagerly seek it out
when traditional doctors have hit a wall and are unable to fix ongoing issues. Recently, he spoke with a military veteran in North
Carolina who described the sheer difficulty of getting anything done through the military. "Part of the reason," Gordon explains,
"is because the military and doctors see testosterone as a ‘bodybuilder drug,’ rather than a natural substance produced in our
bodies. It makes no sense why they can readily accept insulin use for diabetes, but not testosterone. They are both natural
hormones, flowing naturally through our bodies."

TRAUMATIC BRAIN INJURY AND HORMONES

Most people typically think of hormones as the products of the endocrine glands located
throughout the body. That's an accurate, but incomplete, view of these powerful biological
regulatory molecules. Virtually all endocrine 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 influence 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 own hormones and hormone
releasing factors to produce. And the hypothalamus, as part of the brain itself, receives constant
neurological inputs 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.

The area circled in red is the

hypothalamus - the control That connection between the brain's hypothalamus and the endocrine system's pituitary is called
center for the pituitary gland neuroendocrine function. And, though it may seem obvious, medical science is only just

and production of hormones beginning to recognize that trauma to the brain, even apparently minor trauma, can damage the
throughout the body. hypothalamic-pituitary system and have profound effects on hormonal function.

In fact, most people (including the majority of physicians) assume that the neurological deficits 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 quite true
that we can predict some of the deficits a brain-injured person will sustain by the location and severity of the visible damage on
those scans.

But victims of traumatic brain injury frequently have sustained neurological deficits that exceed what would be predicted simply
by examining brain scans. Unfortunately, people with so-called minor traumatic brain injury, who comprise the largest group of




brain-injured patients, have no visible damage at all on brain scans.

It took someone with genuine insight and a fresh approach to recognize that it is disrupted hormonal function, not simply
physical "brain damage," that creates the sustained neurological deficits suffered by victims of traumatic brain injury.
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GROWTH HORMONE: A CRITICAL PLAYER

Growth hormone is the most common hormone deficiency or insufficiency in patients with traumatic brain injury at any level of
severity.16-19 Deficiencies in this hormone are especially marked in patients with moderate to severe traumatic brain injury.20
Brain-injured patients with growth hormone deficiency experience rapid weight gain and have substantially lower levels of other
hormones as well.17.19 Low growth hormone levels are also associated with excessive anxiety and depression and poor physical
health and quality of life.15.21 Finally, brain-injured patients with growth hormone deficiency show greater deficits in attention,
executive functioning, memory, and emotion than those with normal growth hormone levels.22

Growth hormone is an intriguing hormone, and we are learning more about it each year. In children, it is responsible for regulating
linear growth, ultimately determining adult height and body proportions. But growth hormone has many other remarkable
functions throughout the body and into adulthood. It is neuroprotective, increasing survival of damaged nerve cells and
promoting regeneration of nerve tissue.23-25 Growth hormone also increases the number of receptors for other hormones in
tissues throughout the body; this has the effect of increasing the body's sensitivity to those hormones' actions, helping to
overcome the effects of their deficiencies.26-29

Like all hormones, growth hormone acts by binding to specific cell-surface receptors. Receptors for growth hormone are found
throughout the brain, and they are especially densely distributed in brain regions responsible for learning and memory.30.31 That
may explain why declining growth hormone levels are associated with poorer cognitive function. Growth hormone levels
fall with age and are especially low in Alzheimer's disease.32-3¢ As Dr. Gordon points out, it is therefore not surprising that
traumatic brain injury patients often show symptoms identical to the cognitive decline and memory loss we see with aging and
Alzheimer's disease. In essence, a brain-injured patient with low growth hormone levels undergoes accelerated cognitive aging.

HOPE FOR TRAUMATIC BRAIN INJURY PATIENTS AT MILLENNIUM HEALTH CENTERS

Dr. Gordon was struck by the obvious paradox: although

there is copious evidence that patients with traumatic brain
INJURY HORMONE PANEL injury suffer from hypothalamic-pituitary hormonal

TABLE 1: MILLENNIUM’S TRAUMATIC BRAIN

. imbalances, and ample expert recommendations for rigorous

Testing Male Female . - . .
hormone testing, few physicians were bothering to test their

IGE-1 brain-injured patients.2230.37 Worse, despite compelling
studies showing the benefits of hormone replacement,

Free Testosterone virtually no physician was offering such therapy in the United
States.

Estrogens -

Cortisol Dr. Gordon decided to act.

TSH Over the course of several years, he has developed a panel
of comprehensive hormone testing for survivors of traumatic

T3/T4 brain injury (Table 1). Gordon's clinic, Millennium Health

DHEA Centers, provides primary, or direct, testing to determine
how well the hypothalamic-pituitary system is functioning,

and also secondary testing, which determines how the target endocrine glands themselves are affected (Table 2). In his practice,
Dr. Gordon obtains a complete history and performs a detailed physical examination on each brain-injured patient and correlates
those findings with their lab results. From this information he is able to create a treatment protocol for individualized hormone
replacement.

Dr. Gordon uses physiologic dosing, not megadoses, of each hormone. His goal is to restore hormone levels to the middle of the
optimum range, but he works each patient up to that level slowly, monitoring their cognitive and physical functions monthly.



"Science now has the ability to map the entire brain, and we
now know exactly where growth hormone works on mood,
which pathways it uses," says Dr. Gordon. "The military is ENDOCRINE FUNCTION TESTS
simply not prepared to go to the depths that we have in the
private sector.”

TABLE 2: PRIMARY AND SECONDARY

Secondary Testing

Primary Testing (Direct (Function
] ) o ] ] Pituitary Function) of Target Endocrine

Patients typically respond within weeks to the Millennium Organs)
approach. And the responses tend to be dramatic.

Growth IGF-1
Gordon recalls one case in particular, of a woman who had Hormone (Insulin-like growth factor-1)
been involved in a "T-bone" car crash - a notoriously deadly .
situation in which the victim's vehicle is hit full-force from the Luteinizing Hormone Testosterone/Estrogens
side. The patient was left with multiple neurological deficits. T3 and T4

he spoke with a stutter and needed to keep one hand on Thyroid Stimulating Hormone -
S P . o (Thyroid Hormones)
the wall as she walked in order to maintain her balance. She
had substantial memory impairment as well. ACTH (Adrenocorticotropic .
Cortisol

Hormone)
After a series of blood tests, Dr. Gordon began . i .
administering small doses of the hormones that were FSH (Follicle-Stimulating
deficient in this patient's case. She soon showed Hormone, acts at ovaries
encouraging progress, with diminished speech and balance and testes)

impairment. Gordon recalls with obvious delight, "One day

about six months later, | got a phone call from a woman who said, in a perfectly normal voice, ‘Hi, this is your patient Nancy." |
told her to stop joking and asked who it was. ‘I'm your patient, Nancy, the one with the bad stutter. | woke up this morning, and
this is how | was able to speak. | just wanted to let you know.™

Nancy's case, though dramatic, is far from unique.

Since that time, Dr. Gordon has treated scores of other patients with similar outcomes, which is why military veterans coming to
him are in good hands: he has obtained a grant from Access Medical Laboratories in Jupiter, Florida, which currently covers the
cost of testing veterans with traumatic brain injury. "They've arranged for a phlebotomy company to go to the veterans' homes and
draw blood. Lab tests use a spectrum that goes way beyond typical blood tests, providing a bigger database.” Any treatment
starts with baseline hormone testing of testosterone, growth hormone, thyroid, and cortisol.

His work is attracting international attention, and he has been invited to lecture on his hormone-
balancing approach at prestigious conferences around the world. Dr. Gordon is actively recruiting
other physicians to learn from him so that they can apply his techniques in their own practices.

SUMMARY

Traumatic brain injury leaves millions of survivors with substantial impairments in physical,
emotional, cognitive, and behavioral consequences each year. Despite high-tech diagnostic and
treatment protocols, mainstream medicine has managed to do little to overcome these long-term
pathologies. The recent discovery that traumatic brain injury, by damaging the brain's
hypothalamus, triggers dysfunction of the pituitary gland, led Dr. Mark Gordon on a mission to
identify and treat the resulting hormonal deficiencies in his patients with traumatic brain injury.

Restoring hormone levels to their optimal, pre-injury and youthful levels results in remarkable We can now see the nerve
recovery of many of the impaired functions. pathways as they make

connections to different brain
Patients with traumatic brain injury, or their family members, may visit Millennium's website at centers.

www.TBImedlegal.com, or call 818-990-1166 in order to set up initial lab testing. Information at the
website also lets patients know what a typical course of treatment involves.

If you are a veteran of the Gulf War, Iraq, or Afghanistan, The Millennium Health Centers has a limited grant from Access Medical
Laboratories of Florida that will pay for your TBI Hormone Panel. In California, Dr. Gordon offers the same TBI Hormone Panel to
law enforcement officers injured on the job. We care for those who take care of us!

If you have any questions on the scientific content of this article, please call a Life Extension® Health Advisor at 1-866-864-3027.
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*These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose,
treat, cure or prevent any disease.
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