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Introduction 
Stress and trauma are a part of the human condition. Trauma that 

is a catastrophic stressor, being defined as “outside the range of usual 
human experience” such as war, torture, rape, or natural disaster, 
commonly leads to PTSD. Stressors can be physical or emotional, 
or a combination of both. Experiencing severe trauma is known to 
precipitate post-traumatic stress disorder. Current approaches for 
treating PTSD include conventional pharmaceuticals together with 
psychological therapeutics including cognitive processing therapy 
(CPT), exposure therapy and a number of other psychologically 
based approaches. Pharmaceutical approach to PTSD has entailed the 
use of selective serotonin reuptake inhibitors (SSRIs) and serotonin-
norepinephrine reuptake inhibitors (SNRIs), those two classes of 
compounds have been the only ones to have A-level evidence (2 SSRIs 
are approved for this indication (Dep. of V.A. 2010).

The success of treating PTSD by utilizing conventional 
pharmaceuticals and psychological therapeutics including CPT 
and other, has been described by Dr. Hoge as being under 30% in 
the military populations Hoge [1]. In above quoted study, Dr. Hoge 
reported a very low compliance rate with conventional treatments as 
a large part of difficulty treating PTSD patients. The success rate of 
under 30% is dangerously low considering the acute need for successful 
treatments. Perhaps the most painful demonstration of urgency for 
successful PTSD treatments is the spiraling suicide rate. Dr. Kemp 
assessed suicide rates in United States veterans in the year 2010, by 
doing a retrospective review. Her findings were grim, approximately 
22 veterans have taken their life in 2010, as per Dr. Kemp’s Suicide Data 
Report, 2012, Department of Veterans Affairs Mental Health Services 
Suicide Prevention Program [2]. In addition, this data is from 2010 and 
the suicide rate is continuing to increase. The US army has been actively 
trying to prevent suicides. In the course of US army search to prevent 
suicide escalation, it is becoming apparent that the suicide causes are 
due to multitude of interacting factors—such as job and personal 
stress, psychiatric conditions, and brain injuries—are contributing to a 
continuing epidemic of suicide among returning soldiers.

The necessity to change the treatment approach from the 

conventional to other more effective approaches cannot be over stated. 
Fortunately, more potent approaches to treat PTSD are available 
and may significantly improve success rates. Those approaches 
focus on the modulation of the sympathetic nervous system (SNS) 
and in combination with current therapies may lead to a significant 
improvement in PTSD response rates. The focus of this paper is 
normalization of SNS that is known to be chronically activated over the 
normal baseline levels in PTSD [3,4].

Background of Sympathetic Nervous System as related 
to PTSD

The sympathetic nervous system (SNS) is part of the autonomic 
nervous system. Its role is to mobilize body’s resources under stress, to 
induce the fight-or-flight response. It is also constantly active at a basal 
level in order to maintain homeostasis. In large part, the activation of 
the SNS is accomplished by the increase of catecholamines, mainly 
epinephrine and norepinephrine. The role of norepinephrine in 
the brain is that of a neurotransmitter leading to arousal, selective 
attention, and vigilance which has been demonstrated in preclinical 
studies [5]. Specifically, elevated urinary norepinephrine has been 
identified among patients with PTSD [6]. Similarly, norepinephrine 
concentrations in cerebrospinal fluid (CSF) are significantly higher 
in subjects with PTSD than among healthy controls and have been 
correlated with the severity of PTSD symptoms [7]. Such notable 
increases in noradrenergic activity among subjects with PTSD suggest 
that reducing CNS noradrenergic activity could be effective, especially 
for arousal symptoms such as nightmares and startle reactions [8].
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Orally Active SNS Modulating Agents and their Effects 
on PTSD

Orally active noradrenergic blocking or deactivating agents, that 
have been used to moderate an over-active SNS and reduce blood 
pressure include clonidine and prazosin. Both have been previously 
reported to have psychiatric effects on PTSD patients. This is welcome 
news, since studies of psychiatric medication used to augment SSRI 
treatment have generally been disappointing, with the exception of 
Prazosin, an alpha-1-adrenergic receptor antagonist, that has shown 
benefit in improving sleep through reduction of physiological reactivity 
associated with nightmares [9]. A double-blind placebo-controlled 
trials of Prazosin, demonstrated a dramatic 70%–80% reduction in 
combat-related PTSD nightmares) [10]. Prazosin also has been shown 
to reduce PTSD-related anxiety during the day comparable to that 
observed with the SSRIs [11].

The other SNS modulating agent, clonidine has been successfully 
used to treat hyperarousal symptoms of PTSD [12]. Previous psychiatric 
use of clonidine has been in the treatment of startle response associated 
with acute opioid withdrawal where adrenergic and anxiety component 
may be involved [13]. The similarity between the opioid withdrawal 
and startle response in PTSD was observed more than two decades ago. 
It was suggested by Dr. Kolb that clonidine might be useful in treating 
PTSD [14].

In addition to the orally active agents, sympathetic system can be 
modulated in a selective fashion by influencing peripheral sympathetic 
ganglions. This approach has been shown to significantly reduce PTSD 
symptoms. Below are the examples of those approaches.

Modulation of Cervical Sympathetic Ganglions by 
Minimally Invasive Approaches and their Effects on 
PTSD
Endoscopic sympathetic block (ESB) 

Endoscopic sympathetic block was first reported in Finland by 
Dr. Telaranta to successfully treat severe anxiety and social phobias. 
Dr. Telaranta showed that clipping the sympathetic ganglia, via an 
endoscopic sympathetic block (ESB) at the second thoracic vertebra 
(T2), could produce psychiatric effects [15-17]. It was also noted that 
social phobias and PTSD share many common features—especially 
symptoms associated with over activity of the sympathetic nervous 
system (SNS), such as heart racing, hyper vigilance, and avoidance of 
painful psychic situations [16]. This was a significant advance; however 
ESB remains an invasive procedure. Fortunately, a percutaneous 
procedure became available to treat PTSD. This occurred following a 
review of PTSD related literature, where the author realized similarity 
of the stellate ganglion block (SGB) and ESB due to T-2 sympathetic 
nerve fibers passing thorough stellate ganglion and was able to predict 
the effect of SGB on PTSD [18].

Stellate ganglion block ( SGB) 

The stellate ganglion block (SGB) is an anesthetic injection next to a 
group of nerves in the neck, called the stellate ganglion. The procedure 
has been used to treat chronic pain since 1925 and recent pilot studies 
have demonstrated great promise as a successful intervention for 
PTSD, among other indications. The first documented use of SGB for 
psychiatric effect was its use in the resolution of depression by bilateral 
SGB as noted by clinicians at the Cleveland Clinic in 1947 [19]. The 
first case study of successful use of the SGB to treat PTSD was reported 

by the author in 2008 [20]. Since 2008 a number of other institutions 
have utilized SGB for treatment of PTSD. Clinical results have been 
very encouraging. The institutions were: Walter Reed National 
Medical Center (Mulvaney 2010), Naval Medical Center San Diego 
[21], Tripler Army Medical Center [22], and Advanced Pain Centers 
[20,23,24]. Preliminary effectiveness rate seems to be 60 to 75 % [24]. 
Other publications had limited number of patients thus success rates 
are difficult to determine, however a large study has recently been 
submitted for publication which demonstrated similar success rate 
to Lipov 2012 report (specifics cannot be referenced due to military 
protocols). Dr. Mulvaney study had two patients described in his 2010 
report with a 100% success and Dr. Alino had four patients with 100% 
success. The above clinicians noted significant reductions of hyper-
vigilance, insomnia, anxiety and the like.

Utilization of the sympathetic blockade has distinct advantages 
over other modes of PTSD treatments. Those advantages are: significant 
clinical effectiveness that is rapid and patient compliance is close to 
100% since it does not depend on the patient returning for multiple 
treatments or needing to take medications at home. Finally, SGB seems 
to have significant effect on a suicidal patients as noted by [20,22].

Discussion
Multiple different approaches, covering the entire spectrum of 

medicine, have been tried as a PTSD treatment. Interventions to help 
PTSD patients have spanned hyperbaric chamber, distal healing, 
theater of war (reading Greek tragedies to the patients), conventional 
psychotherapy, pharmacological therapy as well as the use of Ecstasy. 
Most results have been disappointing. Various hypothesis have been 
put forth to explain the possible etiology of PTSD and the proposed 
mechanisms of treatments. It seems that current trends are to have a 
biological explanation for PTSD etiology and its associated treatments. 
Modulation of the sympathetic system is that type of approach, since it 
fits the biological model and depends on well understood neurobiology 
and neuroanatomy. SGB is an approach that has been used by 
anesthesiologists for years to reduce the SNS activity, the very system 
known to be overactive in PTSD. Previous sympathetic blockade uses 
have been for reduction of SNS over activity in an extremity, for PTSD 
the effect is much more global. A hypothesis explaining neurobiological 
changes associated with PTSD onset and the effect of SGB leading to 
reversal of those changes is presented below. 

The theory rests on a physiologic fact that humans respond to acute 
stress [25] and chronic stress [26] by secreting nerve growth factor 
(NGF) a representative of a neurotrophin family. NGF is involved in 
a variety of signaling events such as cell differentiation and survival, 
growth cessation, and apoptosis of neurons [27] Retrograde transport 
of NGF has been demonstrated from the intracerebral site to the 
stellate ganglion [28] Once in the stellate ganglion, NGF is known 
to promote sprouting (new nerve growth) at the sympathetic end 
terminals [29]. Sympathetic neurite outgrowth is known to secrete NE 
as a representative of SNS (Champlain 1972) [30]. Brain infusion of 
NGF in rats leads to perivascular NE increase [31]. PTSD patients have 
known increase in norepinephrine (NE) concentrations as discussed 
in the back ground section above. The final part of this hypothesis is 
the evidence that the application of local anesthetic to a sympathetic 
ganglion leads to the reduction of NGF [32] The NGF decrease leads 
to dying of new nerve outgrowth or sprouts [33], thus reversing the 
cascade and reducing NE levels. Reduction of NE following SGB has 
been shown in a human model by [34]. Thus the cascade is reversed, 
NE levels are reduced leading to reduction or elimination of PTSD 
symptoms [35-37].
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Conclusion
A well recognized fact of sympathetic nervous system over 

activation as well as successful reduction of this very over activity may 
play a significant part in solving the scourge of Post Traumatic Stress 
Disorder (PTSD) plaguing United States of America, and every part 
of the planet. Utilization of orally active sympatholytic substances to 
reduce symptoms of PTSD is a modern day reality. Yet, orally active 
medications seem to have significant limitations in their effectiveness 
and use. Recent reports, from a number of independent teams, have 
documented significant improvements in PTSD symptoms following 
direct Sympathetic Nervous System (SNS) modulation by utilizing 
stellate ganglion blockade (SGB). The need to use different approaches 
to treat PTSD is clear, which approach or combination of approaches is 
not as clear. The emerging utility of SGB with possible combination of 
other modalities may, in the near future significantly impact the current 
epidemic of PTSD and PTSD related suicides. Early results following 
utilization of SGB for PTSD, including suicidal patients should lead 
to more formal studies to determine best patient selection and neuro 
biology of the effect.
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