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5. Data from DoD/Army studies, with responses 

In August 2022, the UHMS issued an updated definition of Hyperbaric Medicine. Given this new definition, all studies done by the US Government must be rewritten in line with the new science. Heretofore, DOD/VA/Army researchers claimed that “HBOT does not work.” Their findings depended on a statistical interpretation of the data, not on the data itself. The “sham” used – any pressure under 1.4ata – showed medicinal effects in the “control” group. The fact is, given the new UHMS science, the control group was part of a dosing study. The patients did, in fact, receive hyperbaric medicine, explaining to a large degree why “the patients got better.” Here is the new definition:
Definition and Description of Clinical Hyperbaric Oxygen Therapy:
In the United States, the discipline of hyperbaric oxygen has been recognized by both the American Board of Emergency Medicine (ABEM) and the American Board of Preventive (ABPM) as warranting the status of a subspecialty under each of their specialty umbrellas. The description of this discipline in the United States and all other countries should begin with the basic scientific definition of the essential elements of hyperbaric oxygen (HBO2) treatment. However, in order to understand the complexities of its appropriate practice and to recognize and condemn the unfortunate proliferation of unsafe centers and unproven practices, it is necessary to append the additional explanatory paragraphs that follow and go beyond the simple scientific definition. The definition is not meant to stand on its own without these additional refinements.
Scientific Definition of Hyperbaric Oxygen (HBO2) Therapy
Hyperbaric oxygen therapy is the treatment of a disease or medical condition by the inhalation of near-100% (at least 95%) medical grade oxygen* at pressures greater than 1 atmosphere absolute (ATA) (101.3 kilopascals (kPa)) in a pressure vessel constructed for that purpose. However, in certain instances at chamber treatment pressures above 3.0 ATA, oxygen levels are reduced below 100% to achieve a partial pressure of oxygen of at least 1.2 ATA and lower than 3.0 ATA, to avoid oxygen toxicity. 
*Medical grade oxygen should meet USP (US Pharmacopeia) or national equivalent standard for purity.
Safe Delivery and Proven Hyperbaric Oxygen Applications
Scientifically supported hyperbaric treatments are usually delivered at pressures between 1.9 to 3.0 ATA.** HBO2 therapy is a standard of care for many medical conditions including decompression sickness, carbon monoxide poisoning, diabetic wounds, delayed radiation injury, necrotizing fasciitis, gas gangrene, refractory osteomyelitis, and several other conditions proven by peer-reviewed research. Treatment chambers should be designed, constructed, operated and certified to the standards established by the NFPA (National Fire Protection Association) and ASME PVHO-1 (American Society of Mechanical Engineers-Safety Standard for Pressure Vessels for Human Occupancy) or other internationally equivalent regulatory agencies. The Undersea and Hyperbaric Medical Society (UHMS) has established criteria for accreditation of hyperbaric treatment facilities designed to ensure safe and clinically appropriate treatments. Most disorders require a series of treatments delivered daily for several weeks. These treatments should be prescribed and supervised by qualified physicians with appropriate training.
**Hyperbaric oxygen has been under study for traumatic brain injury in several randomized controlled trials. Although one of these studies is a positive trial at a treatment pressure of 1.5 ATA, such treatments are at this time considered investigational.
Unproven Hyperbaric Treatment (Often Termed “Mild Hyperbaric Oxygen”)
Hyperbaric treatment at minimally elevated chamber pressures (mild hyperbaric oxygen) is unproven. Mild hyperbaric oxygen therapy is currently considered to be exposures delivered at pressures lower than 1.5 ATA. Most clients in “mild hyperbaric chambers” receive breathing gas mixes well less than 95% O2, often delivered through breathing devices such as masks that do not provide a tight seal and by the nature of their construction allow mixing of gases with the ambient chamber air, further reducing the oxygen concentration. Unfortunately, these treatments have become widely available in so-called “wellness centers” and health spas outside the setting of medical facilities, including physicians’ offices. Generally, these treatments are not physician-prescribed or supervised. The recent interest in and commercial growth of these treatments has led to the use of unsafe and unapproved chamber vessels outside medical facilities and often in commercial properties in malls or shopping centers. These facilities often operate without the appropriate adherence to fire safety and chamber construction standards, putting those exposed at risk for serious injury and even death. These facilities typically deliver sessions in these low-pressure vessels for a spectrum of medical disorders or complaints, including those for which standard hyperbaric medicine has been found to be effective, but also including disorders for which there is no scientific proof for any type of hyperbaric oxygen treatments.


Summary of positive findings in Army Studies:  Army medicine has run trials investigating the use of Hyperbaric Oxygen to treat and help heal Traumatic Brain Injury. They have shown that HBOT is both safe and effective: "Randomization to the chamber . . . . offered statistical and in some measures clinically significant improvement over local routine TBI care." Also: ".... total scores for [both] groups revealed significant improvement over the course of the study for both the sham-control group .... and the HBO2 group....." Expert outside consultants to DOD declared that "[HBOT] is a healing environment." The Army’s premier researcher, Dr. Scott Miller, says on the Veterans Affairs web site:  "People did get better and we can't ignore those results.”
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Johns Hopkins reports that the brains of Iraq and Afghanistan combat veterans who survived blasts from improvised explosive devices and died later of other causes show a honeycomb of broken and swollen nerve fibers in critical brain regions, including those that control executive function. The pattern is different from brain damage caused by car crashes, drug overdoses or collision sports, and may be the never-before-reported signature of 'shell shock' suffered by World War I soldiers.   http://www.sciencedaily.com/releases/2015/01/150114140600.htm


Blast injury, and the accompanying role of air embolism in invisible wounds to the brain, is still not widely studied and thus seldom treated.  Hyperbaric Oxygen Therapy is recognized worldwide as the definitive treatment for air embolism. Air/gas embolism is already an on-label, approved indication for HBOT.
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[image: ] Blast-related traumatic brain injury.   Jeffrey V Rosenfeld, et al Lancet Neurol 2013; 12: 882–93 July 22, 2013 http://dx.doi.org/10.1016/S1474-4422(13)70161-3

15 on-label indications for HBOT are already approved and insured 
 
1.    Air or Gas Embolism**
2.    Carbon Monoxide Poisoning**
       Carbon Monoxide Poisoning Complicated By Cyanide Poisoning
3.     Crush Injury, Compartment Syndrome and Other Acute Traumatic Ischemias**
4.     Decompression Sickness**
5.     Arterial Insufficiencies: 
            Central Retinal Artery Occlusion**
            Enhancement of Healing In Selected Problem Wounds
6.    Clostridial Myositis and Myonecrosis (Gas Gangrene)
7.    Severe Anemia
8.    Intracranial Abscess
9.    Necrotizing Soft Tissue Infections
10.  Osteomyelitis (Refractory)
11.  Delayed Radiation Injury (Soft Tissue and Bony Necrosis)
12.  Compromised Grafts and Flaps
13.  Acute Thermal Burn Injury 
14.  Idiopathic Sudden Sensorineural  Hearing Loss (Approved on October 8, 2011 by the UHMS Board of Directors)
15.  CMS Covered Condition: Diabetic wounds of the lower extremities in patients who meet the following three criteria [August 30, 2002]
a. Patient has type I or type II diabetes and has a lower extremity wound that is due to diabetes;
b. Patient has a wound classified as Wagner grade III or higher; and
c. Patient has failed an adequate course of standard wound therapy.

** These indications are similar to conditions found in brain injury
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Figure 1: Schematic diagram of the mechanisms of blast-related traumatic brain injury
Figure shows local effects (1-7) and systemic effects (8, 9) o primary blastinjury, secondary blastinjury (10-12),
tertiary blastnjory (13), quaternary blast injury (14), and portals for blast wave transmission to the brain (15, 16).
(1) Acoustic impedance mismatch causes spalation. (2) Shock-bubble interaction. (3) Shear stress causing diffuse:
axonalinjury. (4) Cavtation. (5) Skulldeformation with elastic rebound. (6) Reflection of the blast wave within the
skull. (7) Bobblehead effect of acceleration-deceleration. (8) Blood surge from the torso damages the
microvasculature. (3) Air embolism from blastlung injury.(10) Penetrating fragments. (11) Compound fractured
skull.(12) Intracerebral haemorrhage. (13) Contrecoup contusion. (14) Burns. (15) Blastwave transmitted through
the orbits. (16) Blast wave transmitted through the nasal sinuses.




