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POST TRAUMATIC STRESS DISORDER

PTSD - TBI - TLT - CTE SUMMARY
DENVER PROTOCOL VERSUS MANHATTEN PROTOCOL

 RESEARCH

PTSD - TBI - TLT - CTE SUMMARY
PTSD affects 8 million men and women. Every day, 
veterans and civilians are battered by PTSD, up to 
the point of suicide for too many of them. Sleep 
disturbances are extremely common, and a hallmark 
of PTSD. Until now, treatment options have been 
slow, expensive, and limited. A new treatment, TLT, 
Transcranial Laser Therapy, has shown remarkable 
results in a series of ten patients. Watch this short 
video summary of TLT:

THE TLT TREATMENT 
BREAKTHROUGH
Although TLT sounds complicated, it uses our 
existing FDA-cleared, high-power, near-infrared 
lasers in a new manner. It’s a fast, non-drug 
treatment for PTSD and non-acute TBI. A new and 
promising research study involving the Manhattan 
Beach Protocol for TLT treatment of PTSD and 
TBI (TLTPTSDPilotPhase1.html) is now available. 
For more information about the Manhattan Beach 
protocol of high-dose transcranial laser therapy in 
PTSD, TBI, and CTE, please go to the inquiry form. 
(contactTLT.php)

TLT has the potential to speed up PTSD treatment 
by 10X, reduce cost by 4X, and vastly improve 
outcomes. A standard regimen of TLT has been 
shown to reduce sleep disturbances and suicidal 
thoughts in 100% of a small series of patients. TLT 
also reduced depression, as measured by the BDI, by 
about 50%. TLT did all of this in just 10 treatments. 
You can receive one treatment as often as daily. Read 
more about this new PTSD treatment in the news (../
press.html)

95% REDUCTION IN SYMPTOMS
Using our advanced treatment protocol, we have 
achieved a 95% reduction in the symptoms of PTSD 
and TBI. Here is a graph of a patient’s scores on a 

measure of PTSD and depression. It shows that even 
4 months after treatment, the improvement “sticks.”

MORE ABOUT PTSD
1 in 5 vets from our Iraq and Afghanistan wars have 
PTSD. Sadly, veterans account for 1 in 5 suicides. 
More than $2B has been spent on veterans’ PTSD. Of-
ten, it helps, but results are sporadic and often incom-
plete. Most of the time, though, the 700,000+ vets with 
PTSD will not receive treatment. Current treatments 
are estimated to cost $5000 or more PER YEAR.

With current treatments, we would have to spend $70 
Billion to give all the vets with PTSD treatment for the 
next twenty years. And not all of them would benefit.

TLT TREATMENT FOR PTSD & 
CHRONIC TBI
The devastating impact of untreated or undertreated 
PTSD does not stop with the patient. Their families 
suffer as well, and so does society, partly because of 
the very high unemployment rate among those with 
PTSD.
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TLT has the potential to make a dramatic difference 
in the battle against PTSD. It takes just 1-3 weeks of 
therapy, versus 10-20 weeks for standard regimens. 
Initial results from TLT show improvement that 
exceeds virtually all other treatment regimens.

TLT TREATMENT FOR PTSD & TBI
In 2015, a Denver group reported their results from a 
series of ten patients with PTSD & TBI treated with 
TLT. Using TLT with the
“Denver protocol,” the results are very impressive.

DEPRESSION
Depression was assessed using both the Quick 
Inventory of Depressive Symptomatology, QIDS, 
and the Beck Depression Inventory, BDI.
The QIDS decreased 75% from 13, moderately 
depressed, to 3, normal. The BDI-II decreased 50% 
from an average of 25, moderately depressed, to an 
average of 12, minimal depression. The following 
chart illustrates the substantive decreased in 
depression following TLT.

SLEEP DISTURBANCE
Sleep disturbances, nightmares, and insomnia are 
PTSD hallmarks. They are also the least likely PTSD 
symptoms to be treated successfully with current 
approaches.

Sleep is the body’s natural PTSD salve, helping 
with the consolidation of fear extinction memory. 
Nightmares and insomnia interfere with this process. 
A vicious cycle can occur, with sleep disturbances 
exacerbating PTSD, which in turn exacerbates sleep 
disturbances.

TLT may represent a breakthrough in treatment of 
PTSD sleep disturbances. As shown in the graph 
below, 10 of 10 patients with sleep disturbances 
reported substantial or total improvements after TLT.

ANXIETY
Anxiety is one of the hallmarks of PTSD. Current 
PTSD therapies can treat anxiety, and the Denver re-
port indicates that TLT may be one of the best mo-
dalities. As shown in the graph below, 9 of 9 patients 
with anxiety were successfully treated with TLT.

SUICIDE
Statistics from the VA indicate that suicide rates are 
two times higher for vets than for civilians. Most 
studies indicate that PTSD puts vets at further risk 
of suicide. In the Denver report, 5 of 10 patients had 
suicidal thoughts, and all 5 were successfully treated 
with TLT, as shown in the chart below.

UNEMPLOYMENT
Unemployment is more closely correlated with 
PTSD severity than depression. Unemployment 
can be both a cause of worse PTSD symptoms, 
and the result of PTSD symptoms. In either case, 
PTSD-related unemployment takes its toll on PTSD 
patients, families, and society. Impressively, of the 
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6 patients who were unemployed, 5 of them found 
gainful employment after TLT, as shown in the 
following chart.

SUBSTANCE ABUSE
Substance abuse is a common comorbidity with 
PTSD. It can exacerbate, and also result from, PTSD. 
Two of 10 patients reported substance abuse pre-
treatment, and after TLT treatment none reported 
substance abuse, as shown in the following.

TLT TREATMENTS FOR PTSD & TBI

TLT is a pain-free, drug-free, needle-free, effort-free 
treatment. No special preparation before or after each 
TLT session is needed. Patients remain clothed, put 
on special goggles to protect their eyes from the high 
intensity near-infrared laser, and sit or lay down. The 
laser therapist then applies the laser light to selected 
head regions for 10-30 minutes. Most patients 
report a soothing warm feeling during the treatment. 
Simulated TLT is demonstrated in the photo below:

There are two protocols in use, the Denver and the 
Manhattan Beach protocols. Each patient’s therapy 
is individually determined, and is based on either 
the Denver or Manhattan Beach protocol. These 
protocols serve as the standard, but each individual 
treatment plan may vary. The Manhattan Beach 
protocol uses higher laser power, more total Joules 
of laser, and more rapid treatments. The results from 
treatment with the Denver protocol suggests that 
higher total Joules results in more improvement in 
depression. However, the sample size is too small 
to be statistically significant. As the following chart 
shows, the relationship between total Joules and 
depression improvement needs further investigation 
to determine the dose-response curve.

DENVER PROTOCOL
The standard Denver protocol is 2,400 - 3,000 Joules 
per treatment per location. In each session, 2-3 
locations are treated. Both temporal/cortical areas 
“A” are always treated, and in some patients area “B” 
is also treated. There are either 10 or 20 sessions, one 
per week, for 10-20 weeks. Total Joules are 50,000 
- 180,000. The therapy is a 10 Watt, 10 Hz pulsed 
beam from an 810/980 nM LiteCure laser.
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MANHATTAN BEACH PROTOCOLS
The Manhattan Beach protocol is 3,000 - 7,500 
Joules per treatment per location. In each session, 
3 locations are treated. Both temporal/cortical 
areas “A” and area “B” are treated, but both areas 
are expanded somewhat compared with the Denver 
protocol. There are 2-5 sessions per week over 
2-4 weeks. Total Joules are 80,000 - 300,000. The 
therapy is a 15-25 Watt, continuous or 10 Hz pulsed 
beam from an 810/980 nM LiteCure laser.

RELATIONSHIP BETWEEN PTSD & TBI
There is substantial overlap between PTSD & TBI, 
in terms of symptoms, treatment, comorbidity, and 
treatment. The same event that caused TBI can also 
cause PTSD, such as accidents or combat.

Headache is the most common symptom of chronic 
TBI, and is a common symptom in PTSD. Suicide 
is more common among both chronic repetitive 
TBI and PTSD patients. Both TBI & PTSD have 
numerous co-morbid associated conditions. Anxiety 
is a hallmark of PTSD, and is very common in TBI. 
Head, neck and back pain is commonly seen, ~ 20-
50%, in both conditions. Depression is common in 
both groups.

Both TBI & PTSD have shown positive results from 
cognitive therapy and near-infrared light. Although 
a single recent study claims to be able to distinguish 
PTSD from TBI using SPECT, the utility of this 
differentiation is uncertain given that the treatments 
are often the same, the treatments for both are 
imperfect, and the conditions are often co-morbid.

SCIENCE OF TLT TREATMENTS FOR 
PTSD & TBI
The most important report to date for using TLT to treat 
PTSD and TBI is “Treatments for traumatic brain in-

jury with emphasis on transcranial near-infrared laser 
phototherapy”, the sentinel article by Morries, Cassa-
no, and Henderson. They treated 10 patients with TBI/
PTSD with high-power 10 W laser 810/980 nm, with 
outstanding results, as illustrated in the graphs in other 
sections. To understand the scientific underpinnings 
of why this therapy should work, requires examining 
five overlapping areas: (1) The neuroanatomy and 
neurocircuitry of PTSD and TBI, (2) the overlap of 
PTSD and TBI, (3) numerous animal studies showing 
the benefits of laser light in animal models of TBI, (4) 
basic neuroanatomy as it relates to (1) and to the A-B 
areas in the Denver and Manhattan Beach protocols, 
and (5) what kinds of lasers are able to penetrate the 
human skull into the cortex.

Many studies have examined the brain structures 
involved in PTSD. Consistent findings include 
hyperactive bilateral amygdala, with smaller left 
amygdala volumes
• hyperactive mid and dorsal anterior cingulate 

cortex, with smaller volumes
• hypoactive ventromedial prefontal cortex, which 

is associated with increased amygdala activity
• hypoactive inferior frontal gyrus
• smaller hippocampal volumes
• hypoactive Broca’s area

In TBI, a number of mice and rat models have shown 
a wide array of benefits in a TBI model: LLLT 
improved cognitive deficits, and inhibited microglial 
activation, following TBI in mice. LLLT mediated 
photobiomodulation in rats improved behavioral 
and biochemical metrics following TBI. LLLT can 
affect TNF-alpha, IL-1beta and IL-6 levels in the 
brain and in circulation in the first 24 h following 
cryogenic brain injury. Another mouse TBI study 
using transcranial LLLT by continuous wave 810 
nm laser, 25 mW/cm2, 18 J/cm2, spot diameter 1 cm 
determined that LLLT increased neurogenesis Yet 
another study with mice with moderate-to-severe 
TBI treated with 665 and 810 nm laser (but not with 
730 or 980 nm) had a significant improvement in 
Neurological Severity Score that increased over the 
course of the follow-up compared to sham-treated 
controls. Morphometry of brain sections showed a 
reduction in small deficits in 665 and 810 nm laser 
treated mouse brains at 28 days. A different study 
used 800 nm LLLT @ 60 J/cm2 (0.5 W/cm2 x 2 min) 
in mice with acute TBI, improved cognitive recovery 
and reduced inflammation after TBI.
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In stroke, near infrared laser also shows promise: 
Low-level laser therapy applied transcranially to rats 
after induction of stroke significantly reduces long-
term neurological deficits. Apoptosis, or programmed 
cell death, resulting from cerebral ischemia, may be 
reduced by LLLT in rats.

Studies in mice showed that the the 808nm wavelength 
light penetrated skull and brain much better than the 
660 or 940nm wavelengths.

Two recent studies show that only high-power 
near infrared lasers of at least 10 W are capable of 
penetrating sheep or human skulls and reaching the 
brain with the kinds of energy required to replicate 
animal studies. Low level light therapy, cold lasers, 
were similarly shown to be unable to penetrate the 
skull. Although many rat and mouse studies show 
an effect of LLLT, this is consistent with the non-
transmission of LLLT through human skulls because 
LLLT is a mouse-sized laser, and the equivalent 
human-sized laser is high-power, 10 W or more. It is 
completely expected that a mouse-sized dose of laser 
light will not work in humans.

OTHER TREATMENTS FOR PTSD
Cognitive therapy
The most standard treatment, cognitive or 
psychotherapy, has good but variable results. 
According to a review of 36 trials published in JAMA 
in the summer of 2015, trials of psychotherapy “... 
have shown clinically meaningful improvements for 
many patients with PTSD. However, nonresponse 
rates have been high, many patients continue to 
have symptoms, and trauma- focused interventions 
show marginally superior results ... There is a need 
for improvement in existing PTSD treatments...” To 
treat the persistent PTSD, there is a need to focus on 
following three areas:
1. Assessment of appropriate problem that need to be 

focused to modify the threat of trauma
2. There is a need to expand the trauma memory in 

the context of personal experiences to decrease the 
disturbance.

3. Removal of the cognitive strategies and 
dysfunctional behavior causes that prevent the 
elaboration of traumatic memory and aggravate 
symptoms.

Various types of cognitive-behavioral interventions 
are there to attain modification in the above areas 

(Foa, Keane, Friedman, & Cohen, 2009). For efficient 
cognitive therapy Oxford Cognitive Therapy Trauma 
Group proposed the following elements that need to 
be focused. The cognitive behavioural therapy start 
from proper assessment and after clear assessment 
there is a need for proper treatment. Rationale for 
treatment includes the symptoms explanation and 
which symptom is more prevalent and puzzling. 
Then try to explore the ways used by individuals to 
cope with problems. At last focus on same or other 
factors to remove the traumatic stress (Ehlers & 
Clark, 2000).

One of the effective options in cognitive therapy is 
thought suppression experiments. The thoughts of 
trauma increase the chances of stress, so suppression 
of thoughts (Ehlers & Clark, 2000). An imagery 
rescripting technique used for patients who fight with 
upsetting, disturbing imagery. Imaginal exposure 
combined with rescripting promotes the conceptual 
processing, which is beneficial in PTSD treatment 
(Kar, 2011). All types of techniques used in cognitive-
behavioral therapy altered the regulation of fear and 
emotional distress by altering the neural circuits and 
effect the left orbitofrontal cortex (Porto et al., 2009).

Eye Movement Desensitization and 
Reprocessing Therapy
Eye movement desensitization and reprocessing ther-
apy are highly effective psychotherapy therapy for 
PTSD. It is as effective as cognitive therapy, but how 
it affects the nervous system to diminish the stress 
still not clear, but possible Treatment Mechanisms in 
Eye movement desensitization and reprocessing de-
scribed in Table 1 (Gunter & Bodner, 2009).

• Disturbance in working memory: Disruption of 
the traumatic recollection in working memory

• Increased hemispheric communication: Neuro-
logical communication across the two brain hemi-
spheres

• Psychological distancing/ detached processing: 
Evocation of a sense of psychological distance 
from trauma

• Reciprocal inhibition: Coupling of traumatic 
recollection and Relaxation

• Orienting response: Relaxation and/or cognitive 
flexibility

• REM: Evocation of an REM-like mind-brain state
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Disturbance in working memory acts as a distractor 
task that actually interfere in traumatic memories. 
Rapid eye movement produced greater benefits in eye 
movement desensitization and reprocessing therapy 
than slow movement because rapid eye movement 
allows better distraction than a slow one (Gunter & 
Bodner, 2009). According to Alan Baddeley (2000), 
central executive performs the cognitive functions of 
higher order. Multitasking and distraction during eye 
movement therapy cause disturbance in the central 
executive system to provide the benefits in PTSD.

According to Propper and Christman (2008) proposed 
that increased hemispheric communication that 
involved the neurological communication across the 
two brain hemispheres is the underlying mechanism 
in eye movement desensitization and reprocessing 
therapy. In their account, horizontal eye movements 
can enhance the retrieval of episodic trauma 
memories for further reprocessing to decrease the 
traumatic distress. According to Gunter and Bodner 
research eye movements increased the functioning 
of parasympathetic nervous system as compared 
to sympathetic system that decreases the stress by 
dearousal (Gunter & Bodner, 2009).

Drug Therapy
Drug therapy, along with cognitive therapy, are 
standard PTSD treatmetns. Practice guidelines 
recommend the selective noradrenaline reuptake 
inhibitors (SNRIs) and selective serotonin reuptake 
inhibitors (SSRIs). The pathophysiology of PTSD 
relates in part to sympathetic and serotonergic 
systems. The serotonergic system is involved in 
behavioral regulation, emotional processing and 
cognition, so stimulation of this system cause the 
disturbance in normal regulations (Bailey, Cordell, 
Sobin, & Neumeister, 2013). The serotonergic 
signaling in the amygdala regulates fear and threat 
responsiveness. Venlafaxine is the most commonly 
used drugs in PTSD because it blocks the reuptake 
of both 5-HT and NE to decrease the signaling in 
the amygdala. 5-HT1A receptor agonist (Buspirone) 
and 5-HT2A receptor antagonist (Nefazodone) also 
provide beneficial effects in PTSD (Bailey et al., 
2013; Cain, Maynard, & Kehne, 2012).

The adrenergic receptors enhance the sympathetic 
responses and central nervous system activity 
through cell bodies located in the locus coeruleus 

and projects to the prefrontal cortex and limbic 
system structures (like hypothalamus and amygdala) 
(Bailey et al., 2013). The hyperarousal in PTSD 
related with sleep disturbance and nightmare and 
these symptoms are not treated with SSRI. Use of a1-
adrenergic receptor antagonist, prazosin decreased 
these symptoms in PTSD. Propranolol which block 
the Beta receptors also decrease the stimulatory 
effect of the sympathetic system in PTSD (Cain et 
al., 2012).

Drugs like benzodiazepines, which are GABA 
receptor agonist decrease the stimulation due to 
its inhibitory nature. Use of diazepam in acute 
PTSD decrease the symptoms in a few hours of 
administration. It prevents the fear, sleep disturbance 
and nightmares to a significant extent. Other drugs 
that provide the benefits in PTSD are a-2 agonists, 
monoamine oxidase inhibitors, opioid antagonists, 
NMDA antagonists, and lithium carbonate 
(Kapfhammer, 2014).

READ MORE ABOUT PTSD & TLT
Depressing PTSD Facts (http://www.facethefactsusa.
org/facts/the-true-price-of-war-in-human-terms)
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