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New Medical Evidence for Dealing with It Head On 
By Colonel Sean Mulvaney, Medical Corps, U.S. Army (Retired) 
“I’m driving in my car and I see and smell a car burning on the side of the road. Suddenly my chest gets tight 
and I can hardly breathe. I smell cordite [ammunition powder]. My pulse is racing, and I start to sweat. My 
hands tingle. I feel the blast wave hit me.”  
This is a flashback described by a soldier suffering from post-traumatic stress disorder (PTSD). His trauma came 
from clearing a bunker during the ground assault period of Operation Desert Storm in 1991. The sights, smells, 
touch, and sounds are from close-quarters killing while moving through the bunker. An inner door blew up as 
this soldier approached it, knocking him unconscious. In 2008, the life-threatening incident came back in full 
force, with the complete packet of sensory information—undiminished in intensity nearly two decades after his 
injuries. 
PTSD is a result of an evolution-driven adaptation; human beings are hard-wired to remember life-threatening 
memories for our long-term survival. This is referred to as a negative bias. If a tiger came out of a cave and 
chased us and we survived, we would never forget that cave. It becomes a memory without a time stamp; it will 
remain in the present. It is a complete packet of all the sensory information associated with that incident. 
Elements of that sensory information packet, including the sights, sounds, and scents, can lead to a partial or 
complete re-experiencing of the episode. A re-experiencing—or flashback—is not a memory. It is in effect 
happening at that moment, with all its original intensity. Most people are quite resilient to having horrible 
things happen to them, but everyone has a point where they cross a threshold into PTSD. A much more potent 
initiator of PTSD is when a person is responsible, or feels responsible, for the traumatic incident, even in the 
case of justified killing in combat.   
On average, at least one service member or veteran commits suicide every day as a direct result of their service. 
Almost certainly this is a low estimate, and this number does not begin to encompass the large number of post-
deployment deaths due to PTSD-associated reckless behavior. Although most (but not all) large published 
studies support a strong link between PTSD and suicide, the exact number of increased suicides is subject to 
debate. Some studies state that veterans with a PTSD diagnosis are more than six times as likely to commit 
suicide as veterans without PTSD, with most studies supporting a minimum of 1.8 times as likely to commit 
suicide.1  

 
The Department of Veterans Affairs released a report in September 2019 that stated there was an average of 
6,000 active-duty and veteran deaths per year from suicide between 2008 and 2017.2 (That translates into 45 
deaths per 100,000 veterans, versus the CDC reported figure of 13 suicides per 100,000 citizens over 
approximately the same period). The average number of overseas combat operations deaths per year was 378 
between 2006 and 2018. There were 11 combat-related deaths in 2017.3 Even the most conservative estimates 
have PTSD-related suicide resulting in at least 400 additional deaths every year. 
Over the past five years we have lost at least seven times as many service members to PTSD-related suicide as 
are lost in combat, and this number is most likely many times that.4 This is happening in the present tense. It 
also is happening from PTSD associated with military-on-military sexual assault and to civilians in massive 
numbers. 
Most cases of PTSD will resolve within one year, but not all. The Department of Defense (DoD) and the 
Veteran’s Administration (VA) spend billions of dollars treating military members and veterans suffering from 
PTSD. The standard course of treatment largely has focused on psychotherapy and medication, both of which 
have medical evidence showing limited effectiveness.5 Fortunately, there is a new treatment method that is 
demonstrating a high level of effectiveness with minimal risk factors. It is called the Stellate Ganglion Block 
(SGB).  



Stellate Ganglion Block (SGB) is a routine medical procedure that has been in use since the 1940s, however, 
only recently has it been used to treat post-traumatic stress disorder (PTSD). It is an ultrasound- or X-ray-guided 
injection into the front of the neck that targets the cervical sympathetic chain and can reset the fight-or-flight 
response associated with PTSD. 
SGB is a safe, routine medical procedure that has been in common use since the 1940s.6 Its use in PTSD, 
however, is relatively new.7 Anesthesiologist Eugene Lipov and colleagues first described a successful treatment 
of a single case of non-combat-related PTSD with a right-sided SGB in 2008.8 Two colleagues and I were the first 
to use SGB to treat combat-related PTSD. Our initial results were published in 2010, followed by a case study of 
166 patients in 2014.9  
SGB is an injection into the front of the neck, precisely guided using ultrasound or fluoroscopy (X-ray), that 
targets the cervical sympathetic chain.10 This is a component of the autonomic nervous system that is a two-
way information conduit between the brain and the body. SGB is referred to as a “block” because the goal of 
the injection is to temporarily stop the nerve condition with a dose of long-acting local anesthetic (a numbing 
agent like you might get before a dental filling.) 
The sympathetic nervous system is responsible for your fight-or-flight response when confronted with 
perceived threats, such as when someone driving in front of you on a dark rainy road slams on their brakes, or 
when someone tries to kill you. 
Chronic activation of the sympathetic (fight-or-flight) nervous system is the core pathology of PTSD and leads to 
a chronic stress state and anxiety. This chronic and inappropriate activation of the sympathetic nervous system 
is what is working against people with PTSD. However, doctors can reset this fight-or-flight response with a 
Stellate Ganglion Block.11 
A SEAL Admits to Symptoms 
“Can I ask you something, doc?” 
“Shoot.” My patient was a decorated, respected Navy SEAL officer and assault team leader, and I was doing an 
ultrasound-guided, platelet-rich plasma injection for his chronic tennis elbow. He was a month out from leading 
his team on a sixth combat deployment. 
“I’m having trouble remembering things, even the names of people I know well.” 
“Anything else?” 
“Yeah. I notice I’m drifty during important briefings, and that’s not me.” 
“Kids?” 
“Four kids under the age seven.” 
“Do you find yourself getting mad at them, irrationally mad?” 
“Yes.” 
This was a patient interaction in 2012, at the time when the use of an ultrasound-guided SGB to treat the 
anxiety symptoms of PTSD finally started to get traction. A medical team I was part of treated nearly a third of 
the members of a particular SEAL Team. SGB worked well, with rapid results. Because it worked on so many 
special operators, we published our results in the medical literature.12 This led to other studies and papers, a 
featured segment on the CBS news show 60 Minutes, and in August 2019, the acceptance for publication in a 
major medical journal of a DoD-sponsored multicenter randomized control study that demonstrated causality 
between SGB and relief of PTSD symptoms.13 Back to our SEAL.   
I had him fill out a PCL-M questionnaire—a standard 17-question, validated instrument to show the presence or 
absence of PTSD, as well as to indicate if symptoms are improving or getting worse. All SEAL operators and 
combat support staff at this SEAL Team filled these out upon returning from each deployment. They almost 
always lied on them. They said they were fine.  
“This time fill it out honestly,” I said. Maybe because he knew I had been a SEAL before becoming a physician, 
he filled it out honestly. This time the score was clearly positive for PTSD.  
“Do you want me to fix this?” I asked.  
I had been using SGB sporadically to treat PTSD symptoms for three years and had published the first medical 
journal article on its use to treat combat-related PTSD symptoms. We did a right-side SGB on him. He had an 



excellent Horner’s response, which is a constellation of symptoms that gives visible proof that the sympathetic 
(fight-or-flight) nervous system temporarily is shut down. The next day he got in a car with his wife and four 
screamers and drove 800 miles for a long weekend. He was fine, he was calm, he could sleep well at night. He 
was himself again. When he returned to work, he gathered his assault team. He honestly addressed the issues 
he had been dealing with—poor memory, poor concentration, irritability and quick anger, and poor sleep.  
“We are going back into combat in a month. We need each other to be at our best. If you are dealing with these 
symptoms, you need to get this fixed,” he told his men.  
The next time I was in Virginia Beach I treated 19 SEALs in one day. Because it worked so well and quickly, every 
month or so I would treat another 20 SEALs, direct-support medics, and combat support staff. This all happened 
because of one man, Navy Captain Matt Hickey, the command surgeon for these SEALs at the time.  
Matt and I had been SEALs at the same time, and we both went on to medical school. He had brought me down 
to his command to help treat musculoskeletal conditions, but for the next two years we mostly treated PTSD 
patients using SGB. Another person who was instrumental to our success was Dr. Shumi Tabassum Rahman-
Rawlins, one of the command psychologists. She saw the benefits of SGB and that by working together we could 
help these special operators who had been asked to do so much for our country. Shumi is an exceptional 
clinician, and the men trusted her because of her sincere “tough-love” compassionate care.  
This potent combination—a patient population who had made multiple combat deployments over a decade, a 
command surgeon who intensely looked out for the welfare of his people, an organic behavioral health 
professional who could both identify those who needed treatment and continue with follow-up care, and a 
physician with a technical skill that was trusted—allowed us to figure out how to help these operators who 
were quietly suffering with the anxiety symptoms of PTSD.  
Not Just Servicemembers 
It was not just the operators who suffered; their families did as well. The story was all too common; troops 
stretched thin resulting in multiple combat deployments with rapid turnaround between deployments and no 
time to truly recover. This caused their anxiety symptoms to accumulate. They largely presented as being 
emotionally cut off from their families and quick to anger. The immediate secondary and tertiary effects of 
these symptoms were often divorce and suboptimal conditions for children caught in this emotional wreckage.  
Multiple medical publications estimate the PTSD prevalence for service members returning from deployments 
in Iraq and Afghanistan to be between 4.7 and 21.8 percent.14 These numbers are likely a significant 
underestimation. How did we know service members routinely lied on their postdeployment screenings? 
Because the numbers showed the difference.15 We compared the SEAL assault team’s PCL-M scores from their 
most recent postdeployment screening to their scores immediately after their assault team leader told them 
about his treatment with SGB. It was not a subtle difference. They went from reporting they were “fine,” with 
an average PCL-M score of 23.7 (which is in the normal range), to a score that clearly indicated they had 
significant PTSD symptoms. Their new average score was 48.25—a 100 percent increase. If these numbers even 
partially represent the entire group of service members who have been screened for PTSD after returning from 
combat, the burden of PTSD DoD-wide is an even larger issue than has been previously reported. 
What was responsible for the huge shift in reporting in this group of SEALs?  
Twenty Navy SEALs’ most recent postdeployment PCL-M scores before SGB was available as a treatment 
compared with scores immediately after SGB was available and the entire assault team had been re-screened 
with the PCL-M. 
It has to do with what happens to a warrior who admits having issues with PTSD after a deployment. First, there 
is the stigma of PTSD and asking for help. Although the military has tried to address this issue, it still exists, and 
it remains a barrier to treatment.16 These are proud, capable people, and asking for help does not come easily. 
Almost all PTSD patients feel guilty that they cannot “just get over” their symptoms. They are often highly 
functional in other aspects of their lives and don’t know why they cannot just “pick themselves up by their 
bootstraps” and move on. A vital element of treating chronic PTSD is educating patients that PTSD is a medical 
condition where the sympathetic nervous system has become chronically activated. Expecting them to “just get 
over it” is like expecting a patient to “just get over” a femur fracture or cancer. 



Next, they just came back from deployment and want to get home, but if they self-identify as possibly having 
PTSD, they have to talk repeatedly with a behavioral health professional. Most behavioral health professionals 
(psychiatrists, psychologists, social workers) are perceived as being “outside the fold” and thus unable to 
understand what a combat veteran faced. The operators do not want to try to explain what happed in combat. 
The therapies can be pretty tough medicine. Many behavioral health professionals will use some variation of a 
treatment known as “exposure therapy,” which involves going over the trauma again and again until it loses its 
emotional steam. This is not just extremely unpleasant for the service member, but it restimulates the flight-or-
fight reaction and has a very high dropout rate. Medal of Honor recipient Dakota Meyer, who faced direct 
enemy fire again and again to save his fellow Marines, stated, “Those sessions were awful to the point of being 
unbearable.”  
Another treatment commonly offered by behavioral health professionals is psycho-active drugs such as 
selective serotonin reuptake inhibitors (SSRIs), which have a published response rate of 30 percent (precisely 
the same effect as placebo) and may have multiple adverse side effects including loss of libido.17 Is it any 
wonder service members returning from deployments were not seeking help? 
So why did this group of SEALs suddenly answer honestly about their PTSD symptoms? Because the treatment 
offered, essentially a quick shot in the neck by someone they trusted, was an acceptable treatment option to 
them.18 It was acceptable because the effects happened immediately, because they slept better that same 
night, and because no one was prying into the details of what happened. SGB is not a stand-alone treatment for 
PTSD, but it does significantly reduce the anxiety symptoms by resetting the chronic inappropriate sympathetic 
nervous system tone.19 This gives the person “leg-room” to start to recover. We were often able to leverage 
this initial improvement to get these men to see a behavioral health professional. By reducing their chronic 
fight-or-flight response, we made them better able to engage with behavioral health. The combination was 
potent. It worked.  
After we saw profound success treating SEALs, we offered this treatment to a group of Army Special Operations 
soldiers who had been dealing with the same long cycle of combat deployments. What we first ran into, 
however, was an interesting cultural difference; SEALs saw SGB worked and wanted it immediately; the Army 
special operators were more thoughtful in their approach to the problem. They said, “I might not be at my most 
optimal, but my fight-or-flight nervous system has been keeping me alive for a decade of combat. Can you 
guarantee this won’t hurt me somehow?” We owed them an answer. 

 
So, we did another study and published a paper in the peer-reviewed medical literature. The study involved 
taking soldiers with a diagnosis of PTSD, doing a battery of eight standard neurocognitive tests on them, then, 
after doing an SGB, repeating the same battery of tests one hour and again one week after the block. The tests 
measured reaction time, memory, problem solving, and concentration. All their PTSD symptoms profoundly 
improved post-SGB—as we had seen in past studies. Our hypothesis was that we were not harming their 
neurocognitive function. The results were both surprising and extremely encouraging. Not only was there no 
decrease in function, we documented statistically significant improvement in the majority of neurocognitive 
tests, including reaction time, which was significantly improved even just one hour after the block. By 
extrapolating the data on published studies on the performance of law enforcement officers and athletes, we 
concluded SGB is the only treatment, of any kind, for any malady, that demonstrates the potential to enhance 
combat survivability.20  
The Army soldiers were now fully on board, and rapidly saw the same benefits.21 This was because of the efforts 
of one of their command surgeons and my fellow researcher, Colonel Jim Lynch. Word spread, especially within 
the Special Operations community. To this day, SGB is widely accepted as a mainstay of treatment for PTSD 
symptoms in this Army Special Operations unit as well as among several other elite military organizations in 
DoD.  



We Need to Treat More 
Petty Officer John Hannon was a new SEAL in my platoon in 1990. Even in a platoon of all-stars, John was a 
standout. Intelligent, self-assured, witty, and hardworking, he was an exceptional SEAL. I wrote his letter of 
recommendation for his NROTC application. He headed off to college and came back to the SEAL community as 
a commissioned officer, serving with distinction and valor in multiple combat deployments. During the last few 
years of his life, however, he became withdrawn, even from the SEAL community, but he never sought help. He 
killed himself in February 2018. I wish I had known he needed help. SGB might have put him back on course. 
Medal of Honor recipient Dakota Meyer has publicly acknowledged that he would not be alive today if he had 
not undergone an SGB for his PTSD symptoms. “If I hadn’t gotten that first SGB, I would not have been around 
to be a father to my daughters, I know it.” He had access to and had tried every in-patient and out-patient 
treatment available and had seen multiple behavioral health professionals, but nothing had helped, not even a 
little. Now he has had several SGBs over the past two years, and he can engage with behavioral health 
professionals because his sympathetic tone has been reduced. We keep in touch. He is now a successful 
businessman and a devoted father, and he continues to be a strong advocate for veteran care, including access 
to SGB. 
I retired from the military after 31 years in 2018. Although I still treat many veterans, I now mostly treat 
civilians, including many law enforcement and emergency medical service personnel and sexual assault victims. 
The PTSD they have presents exactly the same as combat-related PTSD and responds to SGB just as well.  
What can be done to help? SGB is available for PTSD to active-duty service members at the pain clinic at Walter 
Reed National Military Medical Center and at several other military treatment centers, including Womack Army 
Medical Center in Fort Bragg, North Carolina, and Tripler Army Medical Center on Oahu. Unfortunately, the VA 
treatment plan for PTSD relies heavily on pharmacologic treatment (questionable efficacy and significant 
adverse effects) and exposure therapy (with a published dropout rate of 50 percent). The VA published an 
assessment of SGB for PTSD, but despite supporting evidence, has not made SGB widely (or easily) 
available.22 There are currently 18 peer-reviewed papers that show SGB is safe, and all but one study showed 
clear efficacy. Our latest multicenter randomized controlled trial is the most powerful study to date on this 
topic. It took more than four years to complete, from initial funding to publication (pending). Ideally, this new 
evidence showing causality between SGB and relief for PTSD anxiety symptoms will prompt the VA to reassess 
SGB as treatment for PTSD and make it available to the VA population. 
For people who cannot wait for SGB to become a widely available treatment option, it is a commonly 
performed medical procedure, usually done by pain medicine fellowship-trained physicians. Unfortunately, 
there are significant differences in how physicians perform this procedure, and this can alter how well an SGB 
improves PTSD symptoms. The key points are assessing the quality of the SGB to ensure the sympathetic 
nervous system was actually blocked and following up with patients to assess their response.23 Most insurance 
companies still do not consider PTSD to be an indication for an SGB, so they will not pay for it, which means out-
of-pocket expenses.  
Our nation has been at war constantly since 2001, and there is a cost of those wars that exceeds the scars and 
the limbs and lives lost. PTSD is not only a personal tragedy; it also is a massive financial burden to our country. 
The cost of PTSD treatment in the first year for returning Iraq and Afghanistan veterans was reported by the VA 
to be more than $2 billion. Health-care costs for veterans with PTSD are 3.5 times higher than costs for veterans 
without a PTSD diagnosis.24 Then there is the hidden burden of suboptimal lives led and lost productivity to our 
country from these citizens who did their duty. But this is far from a lost cause.  Over the past ten years, the 
Stellate Ganglion Block has demonstrated the potential to significantly help large numbers of military veterans 
and civilians who suffer from PTSD. Now it is time to spread the word and convince the VA and other medical 
establishments to adopt this treatment method that is accepted by patients and actually works. As citizens, we 
owe it to those who suffer from PTSD to do the best we can to help them. 
 
 
 


