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Outline

HBOT and Complex Regional Pain Syndrome (CRPS)
• Three reports from the clinical literature

HBOT   
• What is it?
• FDA-approved HBOT indications
• Main effects of HBOT
• Off-label uses of HBOT

HBOT Basic Research Results
• Mechanism of pain relief may originate in the brain
• Mechanism of pain relief may involve the opioid system



Hyperbaric Oxygen Therapy (HBOT)

HBOT is the clinical application 
of 100% oxygen at atmospheric 
pressures higher than sea level 
for limited periods of time (60-
90 min) to achieve therapeutic 
outcomes. 

HBOT requires the use of a hard 
shell pressure vessel (hyperbaric 
chamber).



Hyperbaric Chambers



FDA-Approved HBOT Indications

• Air or gas embolism

• Carbon monoxide poisoning

• Gas gangrene

• Acute traumatic ischemia

• Decompression sickness

• Arterial insufficiencies

• Severe anemia

• Intracranial abscess

• Necrotizing soft tissue infections

• Refractory osteomyelitis

• Delayed radiation injury

• Compromised skin grafts and flaps

• Acute thermal burn injury

• Idiopathic sudden sensorineural 
hearing loss



Mechanical Effect of Increased Pressure

• Any free gas trapped in the body will decrease in 
volume as pressure increases (Boyle's Law).  

• Reduction in bubble size may allow it to pass 
through the circulation.  

• This effect is useful in the management of gas 
embolism and decompression sickness

Mass Action of Gases

• Flooding the body with oxygen forces the rapid 
elimination of other toxic gases such as carbon 
monoxide. 

• The mechanic effect of increased pressure further 
accelerates the elimination process.

Main Effects of HBOT



Vasoconstriction

• Vasoconstriction can result in reduction of edema. 
• Even with reduced blood flow, enough extra oxygen 

is carried by the blood so a net increase in tissue 
oxygen delivery occurs with HBOT.

• This effect is therapeutic in crush 
injury/compartment syndrome and thermal burns.

Main Effects of HBOT



Hyperoxygenation

• HBOT physically dissolves extra oxygen into the 
plasma (Henry's Law). 

• This effect increases delivery of oxygen to ischemic or 
underperfused tissues, which can limit ischemic 
damage, inflammation and cell death.

• The additional oxygen helps the ischemic tissue meet 
the increased metabolic needs of the healing process.

Main Effects of HBOT



Antibacterial Effect

• Anaerobic bacteria do not flourish in the presence of 
oxygen. 

• Many of the body's bacterial defense mechanisms are 
dependent on oxygen. 

• HBOT slows the growth of anaerobic bacteria, allow 
the body’s bacterial defense mechanisms to be 
reactivated, and combat clinical infections such as 
gas gangrene.

Main Effects of HBOT



There are clinical reports of HBO2-induced 
therapeutic effects in the following conditions:

• Traumatic brain injury (TBI)
• Persistent post-concussion syndrome
• Cerebral palsy
• Multiple sclerosis
• Chronic fatigue syndrome
• Stroke
• Autism
• Cancer

Other Off-Label Uses of HBOT



There are clinical reports of HBO2-induced 
relief of pain in the following conditions:

• Complex regional pain syndrome (reflex 
sympathetic dystrophy syndrome)

• Fibromyalgia
• Trigeminal neuralgia
• Migraine and cluster headache
• Rheumatoid arthritis
• Chronic osteomyelitis

HBOT-Induced Pain Relief
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Summary

1. HBOT is a medical treatment that delivers 100% 

oxygen under higher-than-normal atmospheric 

pressure.

2. There are fourteen clinical indications for HBOT in 

the U.S. that are approved by the AMA and the FDA.

3. There are several “off-label” indications that have 

been shown to be responsive to HBOT, including 

several conditions of chronic pain.

4. There are clinical reports that HBOT can produce 

pain relief in complex regional pain syndrome.

5. Basic science research indicates that HBOT-induced 

pain relief may originate from an action in the brain 

and possibly involve the endogenous opioid system.
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