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What is hyperbaric oxygen therapy?



HYPERBARIC OXYGEN THERAPY (HBOT) is a modality in which 
the entire body is exposed to oxygen under increased 
atmospheric pressure. The patient is entirely enclosed in a 
pressure chamber breathing 100% oxygen (O2) at greater than 
one atmosphere pressure. Either a mono-place chamber 
pressurized with pure O2 or a larger multi-place chamber 
pressurized with compressed air where the patient receives 
pure O2 by mask, head tent, or endotracheal tube may be used.





➢Hyperoxygenation
➢Direct pressure
➢Enhanced antimicrobial activity

Effects of HBOT



Neovascularization and angiogenesis

Vasoconstriction

Reversal of reperfusion injuries



Hyperbaric oxygen requires several daily treatments.

The effects of hyperbaric oxygen on the blood vessel 
growth and tissue healing is very gradual.



HBO is an adjunctively treatment.

It is most effective when combined with surrounding surgery, 
antibiotics, wound care, debridement and offloading. 



Reimbursed diagnosis and required 
documentation to keep the 
reimbursement received:



Osteoradionecrosis (ORN)

• Coverage is limited to cases with evidence of bony resorption or overt 
fracture

• Radiation treatment to the affected area has ended at least 6 months 
prior to the onset of signs or symptoms and /or planned surgical 
intervention at the site (delayed injury)

• Medicare and other payer will no longer cover HBO for the prevention of 
ORN in previously irradiated mandible undergoing tooth extractions. 
** Now covered by UPMC**



Soft Tissue Radionecrosis (STRN)

Evidence of soft tissue damage present- disabling, 
progressive, painful tissue breakdown, bleeding, bowel or 
bladder dysfunction, wound dehiscence, infection, tissue 
loss, and graft or flap loss.
Radiation treatment to the affected area has ended at least 6 
months prior to the onset of signs or symptoms and / or 
planned surgical intervention at the (delayed injury).



Chronic Radiation Cystitis & Proctitis



Chronic Radiation Cystitis & Proctitis

Radiation therapy is an integral tool in the treatment for tumors of the 
pelvic organs.

Unfortunately, late radiation injury to the bladder, prostate, pelvis, 
etc. can develop months to years after radiation treatment and 
become chronic/ refractory to traditional treatment methods.



Actinomycosis



Chronic Refractory Osteomyelitis

• Prolonged use of antibiotics > 4 weeks
• Surgical debridement with removal of as much infected bone 

matrix as possible which was acting as a foreign body.
• Recent bone scan, bone biopsy, MRI or bone culture of affected 

area that documents presence of osteomyelitis greater than 30 
days.



Preservation of Skin/Flaps

• Evidence of hypoxia
• Decreased perfusion that has compromised viability
• Skin flap only 
• Must have OR note with documentation of skin flap 
• Acute problem
• Must start within 72 hours of noted compromise viability
• Surgical procedure must have been with 72 hours 
• Treatment dives not to exceed 20



Diabetic wounds of the lower extremities

• Type I or II Diabetes
• Lower extremity wound that is the result of diabetes
• Wagner Grade III or greater for over 30 days
• No measurable healing utilizing standard of care for 30 days
• Documentation of treatment for 30 days within standard of care
• Vascular evaluation
• ABI not less than 0.6
• Correction of vascular problems in affected limb
• Optimization of nutritional status
• Optimization of glucose control
• Debridement of devitalized tissue
• Maintenance of a clean, moist bed of granulation tissue with 

appropriate moist dressings
• Appropriate off-loading
• Treatment of infection



GAS EMBOLISM
Arterial (AGE) and Venous (VGE)

•Early recompression therapy reduces bubble volume and drives 
gas into physical solution, while high oxygen pressure washes our 
inert gas from bubbles.
•High PO2 creates a large diffusion gradient for inert gas to leave 
bubble.
•With restored blood flow poorly oxygenated tissues receive 
more oxygen, and local swelling subsides.



GAS EMBOLISM
Arterial (AGE) and Venous (VGE)

Treatment 
• CPR 
• Supplemental oxygen (increase gradient) 
• Volume expansion 
• Physically remove gas if possible 
• HBO not first line therapy 



Decompression Sickness

Results from a sudden reduction in ambient pressure resulting in the formation 
of inert gas bubbles in blood or body tissues or the rate of reduction of ambient 
pressure exceeds the rate of washout of the inert gas from tissues.

DCS DOES OCCUR IN DIVERS WELL WITHIN NO “D” LIMITS OR WHO HAVE 
CAREFULLY FOLLOWED DECOMPRESSION TABLES 



CARBON MONOXIDE POISONING & CO/CYANIDE POISONING

•Can only be removed from hemoglobin through degradation
•The standard half-life is 320 minutes on room air
•The half-life is reduced to 80 minutes with administration of 100% oxygen
•The half-life  is reduced to 23 minutes with administration of hyperbaric 
oxygen at 3 ATA
•Pregnant and a COHb of 15 % or more – treat the fetus.



COMPARTMENT SYNDROME / CRUSH INJURY  & OTHER REPERFUSION INJURIES
Signs and Symptoms:
• Pain 
• Pallor 
• Absent distal pulses 
• No capillary blush (reddening of nail bed after pinching blood out temporarily) 
• Edema and thickening can be followed by electrolyte disturbance 



Central Retinal Artery Occlusion

• Ophthalmic emergency 
• The retina has the highest rate of oxygen consumption of 
any organ in the body at 13ml/100g/min 
• Treatment of choice is HBO as minimally invasive 
procedures have proven to not provide any significant 
benefit 
• Anterior chamber paracentesis 
• Decrease intraocular pressure, increase retinal perfusion 
• IV acetazolamide 
• Decrease intraocular pressure 
• Induce vasodilatation 
• Direct thrombolytic infusion 



Central Retinal Artery Occlusion

Symptoms:
•Sudden changes or loss of vision
•Clouds, changing shapes or shadows in the vision
•HBO is the only treatment

Not on LCD- limited coverage



Idiopathic Sudden Sensorineural Hearing Loss

• Defined as hearing loss of 30 dB within 3 days over at least 3 
contiguous frequencies. 

• Usually presents as unilateral hearing loss, vertigo, tinnitus and a 
sensation of aural fullness.

• Incidence 5-20 cases per 100,000. 
• Estimated that 65% will resolve spontaneously.



Idiopathic Sudden Sensorineural Hearing Loss

Idiopathic sudden sensorineural hearing loss (SSHL) - SSHL greater 
than 30 dB affecting greater than 3 consecutive frequencies of 
pure-tone thresholds when member has failed oral and intra-tympanic 
steroids, and HBOT is initiated within 3 months after onset (up to 20 
sessions);
H91.20 - H91.23

Not usually covered



NECROTIZING SOFT TISSUE INFECTIONS

Many bodily defenses are oxygen-dependent. 
Oxygen is:
• Bactericidal (bacteria killing) 
• Bacteriostatic (bacteria stopping)  

HBOT:
• Increases the rate at which leukocytes produce toxic radicals for microbial killing. 
• Enhances aminoglycoside function

Antibiotics that are effective against aerobic gram-negative bacilli and mycobacterium 
tuberculosis

Streptomycin, neomycin, gentamycin



NECROTIZING SOFT TISSUE INFECTIONS

Antibiotics that are effective against aerobic gram-negative bacilli and mycobacterium 
tuberculosis:

Streptomycin, neomycin, gentamycin

Hyperbaric oxygen enhances aminoglycoside's function.

Aminoglycosides are antibiotics effective against aerobic gram-negative bacilli and 
Mycobacterium tuberculosis.

Common aminoglycosides are streptomycin, neomycin and gentamycin.

Hyperbaric oxygen is bacteriostatic and bactericidal in selected mixed soft tissue 
infections.























Prior auth just tells you:
• that this code is on the pay policy and that if you meet the documentation of 

medical necessity, you will receive and keep your payment.
• Does not mean that this procedure will be covered.
• Does not not mean you will get paid
• Does not mean you will get to keep what you get paid.

It is the ordering providers responsibly to meet medical necessity of the pay policy
• Has this procedure been done before 
• Limitation on the reimbursement
• Usually find out when it is denied

Remember that your documentation must be for a lazy auditor 
who doesn’t want to pay the bill!



Safety in hyperbaric oxygen therapy environment



Education



Education

Staff

Providers









Istanbul University Medical Center, Turkey, in July 1988.

Fire broke out in their multiplace chamber and its three occupants, 
two decompression-injured divers and a physician attendant, 
perished. The chamber in question was circa 1947 vintage and not 
equipped with water deluge.
the subject of this fire is very much taboo



Milan, Italy



Checklist













March 2016 Jakarta Naval Hospital multiplace chamber 
fire in which four occupants succumbed.

The chamber was equipped with a water deluge 
system yet various reports stated that “the operator 
tried using it, but it was too late’, “the operator failed to 
activate the deluge system”, “the deluge system was 
inoperable”, and “deluge system activated but 
inadequate to extinguish flames”.

“attendants might have had no courage to check 
whether any of them (patients) were bringing matches 
or cell phones in to the chamber”. This was apparently 
in reference to a very senior military/government 
official among the dead and the prevailing culture of 
deference. This fire had occurred at a time when one 
cell phone make/model’s battery had more than once 
generated an exothermic reaction leading to 
spontaneous ignition.



2002 Chinese monoplace chamber fire caused by a 
patient’s cell phone; one fatality



Daily maintenance:





2001 Chinese multiplace chamber fire caused by short in air 
conditioner; one fatality



Weekly maintenance:





Lauderdale by the Sea



Annual Maintenance





Fatal since all six occupants survived the Geisinger 
Medical Center, Pennsylvania, fire in April 1989

It might prompt a decision to run a fire safety drill 
to test aspects of an existing fire safety plan related 
to factors implicated in a fire’s investigative 
findings. Finally, it could identify chamber as 
built/as installed/as interconnected issues, not 
previously recognized, thereby leading to a degree 
of system “re-engineering”.



Risk Assessment vs. Clinical Outcome



GO NO GO LIST







Patient screening

Relative:
• Chemo drugs (doxorubicin, disulfiram, Cis-Platinum, Votrient, 

Bleomycin, amiodarone
• Untreated lung malignancy
• Blebs in the lung's fields
• Asthma
• Implanted devices
• Pregnancy
• Previous ear surgery
• Upper respiratory infections
• Chronic sinusitis
• Active asthma
• Uncontrolled seizure disorders
• Severe emphysema and COPD with CO2 retention
• High fever
• History of spontaneous pneumothorax
• History of thoracic surgery
• Congenital spherocytosis

Contraindications
Absolute:
• Untreated pneumothorax
• Air bubble injections in the eye



Patient screening:

Chest x-ray

EXG

Pregnancy test



Tumor angiogenesis and HBO?

Evidence supports that tumors thrive in hypoxic environments. 



No Surprises Act
• Law aiming to protect patients from unexpected, unwelcome, 

and often costly medical bills. 
• The law was effective Jan. 1, 2022.
• Requires health care providers and facilities to give consumers 

upfront information on costs ahead of a service
• Written Coverage information:

➢ Number of treatments and documentation of medical 
necessity

➢ If applicable on coverage payment plan
➢ Deductible, copay, coinsurance, tier cost
➢ Must be given an estimate in written before treatment begins



Patient teaching for treatment

• Safety checklist
• No heat wraps
• No cigarettes, matches, or lighters
• No metal objects
• Manufacture clearance for all implanted devices
• No battery – powered devices
• No paper products
• No hairspray, oils, hair creams, hair products, body 

lotions, chapstick, fresh manicures, or any 
petroleum- based products

• No Sulfamylon or petroleum- based dressings
• No medication patches





Pretreatment check
• Safety check list
• Vitals
• Blood glucose
• Lung sounds
• Heart sounds
• Tympanic membranes
• Grounding bracelet
• Air break mask



Patient Sensations

While compressing to treatment pressure:
• Feel warm
• Ears will need to be cleared every few seconds to avoid feeling full

While at pressure:
• Lie comfortable, move around, watch TV /movie, or nap
• Staff will be available at all times in the room.

While depressurizing and completing  treatment:
• Cool
• Crackling sensation in the ears
• Breath normally



Possible side effects:

• Fire
• Barotraumas of the ears or sinuses
• Hypoglycemia
• Pneumothorax
• Congestive heart failure
• Oxygen toxicity
• Worsening of near sightedness (transient)
• Improvement of far sightedness(transient)
• May mature cataracts
• May develop numbness of fingers (transient)



Must provide patients with contact number for off hours.



The Joint Commission addresses hyperbaric chambers
• Environment of Care Standard EC.02.04.03
• Element of Performance 10 EC.02.03.01 and EC.02.05.01 and 

EC.02.05.09





Do the facilities that have one or more hyperbaric oxygen chambers 
have a designated hyperbaric safety director
who is in charge of;
• all hyperbaric equipment
• the operational safety equipment
• the operational safety requirements described in chapter 14



Does each hyperbaric facility have a designated chamber operator?



Before each run, does the chamber operator record the following 
information?

Attesting to satisfaction with the condition of all equipment



Does the hyperbaric safety director participate 
with facility management personnel and the 
hyperbaric physician in developing procedures for 
operation and maintenance of the hyperbaric 
equipment?



Does the hyperbarics safety director make recommendations 
for departmental safety policies and procedures?



Does the hyperbaric safety director have the authority to restrict or 
remove any potentially hazardous supply or equipment items from the 
chamber?



Do your organization’s leadership and 
governing board have rules ,regulations, 
and best practices related to its 
hyperbaric facilities?



Are the following issues addressed in the organization’s policy:
• Qualifications and training of hyperbaric personnel
• Adherence to regulations and other requirements for the inspection, testing, 

and maintenance of hyperbaric equipment
• Controls regarding the conduct of personnel in and around hyperbaric 

equipment
• A description of the apparel and footwear allowed in hyperbaric chambers
• Controls pertaining to the periodic inspection of static dissipating materials



Are the following personnel familiar with the content of Chapter 14?
• Administrative professionals 
• Technical staff
• Hyperbaric medicine medical director and other clinicians
• Staff involved in the operation and maintenance of hyperbaric 

chambers



Have the facility, medical director of hyperbaric medicine and the hyperbaric 
safety director of hyperbaric medicine jointly developed minimum staff 
qualification based on the following criteria?
• Number and type of hyperbaric chambers in use
• Maximum treatment capacity
• Type of hyperbaric therapy typically provided



Have emergency procedures specific to the 
hyperbaric chambers been established?



Has your organization conducted and document drills to address 
the following situation?
• A medical emergency in a hyperbaric chamber
• A fire in a hyperbaric chamber
• Contaminated breathing gas



Are all hyperbaric staff trained in your organization's 
emergency procedures?



Are emergency and fire training drills specific to hyperbaric 
chambers held at least annually?

Are these drills worst-case-scenario drills, with all chambers 
occupied?



Have all hyperbaric staff been trained on the purpose, application, 
operation, and limitation of specific emergency equipment?



Is a fire alarm signaling device located in the room housing the 
hyperbaric oxygen chambers?



Does the organization ensure that any room used for 
hyperbaric is not used for any other purpose?



Are signs posted at the entrance to every hyperbaric oxygen chamber that 
warn not to bring any flammable liquids, gases or other article prohibited by 
chapter 14 into the chamber?



Is the room housing the hyperbaric oxygen chambers plumbed for 
sprinklers, using an approved sprinkler head type with fusible 
elements?



In the event that air in the vicinity of the chambers is fouled by 
smoke or other combustion products during a fire, is a source of 
breathable gas allowing unrestricted mobility available outside 
each chamber?



In case the hyperbaric oxygen chambers and the room 
housing them need to be evacuated quickly during a fire 
are the chambers compliant with the following NFPA 99 
standards for depressurization?
• Class A must be capable of depressurizing from 3 ATA to 

ambient pressure in 6 minutes or less.
• Class B chambers must be capable or depressurizing 

form 3 ATA to ambient pressure in 2 minutes or less.



In accordance with Chapter 14, are the following ignition 
sources/activities prohibited in the immediate vicinity of the 
hyperbaric oxygen chambers?
• Smoking and vaping
• Cigarette lighters, matches, and vaping devices
• Open flames
• Hot objects



Are the following potential ignition sources prohibited inside your organization’s 
hyperbaric oxygen chambers?
• Smoking and vaping
• Cigarette lighters, matches and vaping devices
• Open flames
• Hot objects
• Personal warming devices (such as therapeutic chemical heating pads and hand 

warmers)
• Cell phones and pagers
• Personal entertainment devices
• Toys that emit sparks



If a chamber contains more than 23.5% oxygen, does the 
organization ensure electrical grounding of the patients by 
providing a high – impedance conductive pathway in contact 
with the patient’s skin (in the form of a wrist strap)?



Are the following restrictions/recommendations 
implemented regarding hyperbaric patients clothing?
• Silk, wool, synthetic textiles, or any combination of these 

materials must not be worn in hyperbaric chambers.
• Garments that are 100% cotton or a blend of cotton and 

polyester are allowed in chambers



Regarding medical /surgical supplies to be used in a 
hyperbaric chamber, does the physician or surgeon work 
with the hyperbaric safety director to determine which of 
the following normally prohibited material may be 
permitted in specific cases?
• Suture material
• Alloplastic devices
• Bacterial barriers
• Surgical dressings
• Biological interfaces
• Synthetic textiles



Are flammable hair sprays, hair oils, and skin oils 
prohibited for hyperbaric patients?



Does your hyperbaric safety director ensure that all 
valves, regulators, meters, and similar equipment used 
in the hyperbaric chambers are tested as part of the 
facility routine maintenance program?



Are pressure relief valves tested and 
calibrated as part of the routine  
maintenance program for your 
organization’s hyperbaric chambers?



Does your facility’s hyperbaric safety director ensure that all gas outlets in 
the chambers are labeled or stenciled in accordance with the Compressed 
Gas Association (CGA)?

Are the chambers certified and stamped in accordance with criteria 
established by the American Society of Mechanical Engineers (ASME) in the 
safety standards for pressure vessels of human occupancy?



Does your organization maintain logs 
of any repairs and tests related to 
hyperbaric equipment?



Has your organization included in its fire response plan 
a process for shutting off oxygen?



Hot Topics



Office-based hyperbaric oxygen facility credentialing 
guidelines

UHMS position Statement

The quality of medical care given to patients undergoing HBOT 
should not vary by location. Office based HBOT and hospital-
based HBOT providers should follow the same guidelines set 
forth in previous UHMS policy statements. In order to ensure 
the appropriate level of safety compliance and adherence to 
national standards for equipment maintenance, UHMS 
recommends that office-based practices obtain 
comprehensive periodic facility accreditation such as that 
offered by the UHMS.



Hyperbaric Oxygen (HBO2) Therapy as a Treatment for COVID-19 Infection- UHMS

Recommendations include a larger study/more case series that can draw 
conclusions regarding mortality and/or the possible therapeutic benefit of HBO2. 
There is a question as to whether animal studies need to be completed since this 
case series has already shown that treatment was successful on humans.  
Although this case series did not show a level of evidence that one should go out 
and treat COVID-19 patients with HBO2, it does warrant a larger organized trial 
that is well protocolized and well designed. This case study can be considered a 
feasibility report. HBO2 has been successfully used to treat patients with COVID-
19, and they did not acutely deteriorate in the chamber. The questions as to 
whether HBO2 would induce pulmonary edema in these patients was not seen in 
this case series. 



Have the protocols for cleaning the chambers and disinfection changed in light of the COVID-
19 outbreak?

The UHMS HBO2 safety committee (UHMS-SC) can provide information to assist you in 
answering your question, but the ultimate responsibility for these types of questions rests with 
the Medical Director and Hyperbaric Safety Director (MD & HSD) of your facility.
The UHMS-SC directs all hyperbaric practices to follow the guidance of the Centers for Disease 
Control (CDC) along with guidance from the Hyperbaric Chamber Manufacturer, State and local 
health agencies, and your hospital infection prevention and control group. All of these sources 
will impact the decision for your practice. Your choice should be a decision made between the 
MD & HSD of your program. The UHMS-SC can provide guidance based upon existing literature 
available to the public but does not endorse a particular product or procedure.
The CDC has released a list of items as identified by the Environmental Protection Agency 
(EPA) that can be utilized for disinfection, stating that:
“



Have the protocols for cleaning the chambers and disinfection changed in light of the COVID-19 
outbreak?

“Products with EPA-approved emerging viral pathogens are expected to be effective against COVID-
19 based on data for harder to kill viruses. Follow the manufacturer’s instructions for all cleaning and 
disinfection products (e.g., concentration, application method and contact time, etc.).”
It is important to note that many of the items within the EPA’s list may be unsafe to utilize on 
acrylic surfaces. It is important to reach out to your specific chamber manufacturer for further 
guidance. In all cases, it is important to follow the guidance of the product’s manufacturer for 
application and contact time.
For non-acrylic surfaces, The UHMS-SC advises you follow the guidance of your hospital’s 
infection prevention and control department to identify a particular product that is known to be 
effective against COVID-19.
Regarding protocols for cleaning chamber surfaces, hyperbaric facilities should follow the 
protocols set forth by their institution. Dr. Jim Chimiak, Medical Director at the Divers Alert 
Network states: “There are no special recommendations that we are aware of for chamber 
attendants or for disinfection of the hyperbaric chamber and BIBs in light of the COVID-19 pandemic. 
The usual disinfection protocols are more than sufficient to kill COVID-19, in the unlikely event that it 
would be present.”





FDA recommends UHMS-accredited hyperbaric facilities for treatment of specific illnesses

In a July 26 release entitled “Hyperbaric Oxygen Therapy: Get the Facts” the U.S. Food and Drug Administration (FDA) has 
cleared the use of hyperbaric oxygen therapy (HBOT/HBO2) for the treatment of several conditions. The release further 
states: “If your health care provider recommends HBOT, the FDA advises you get the treatment at a hospital or facility that 
has been inspected and is accredited by the Undersea and Hyperbaric Medical Society.”

The agency advises that individuals seeking hyperbaric oxygen therapy check with their health care provider to make sure 
they are pursuing the most appropriate care, noting that some facilities operate outside recognized FDA guidelines. “The 
FDA is aware there are some hyperbaric oxygen treatment centers promoting hyperbaric oxygen chambers for uses that 
have not been cleared or approved by the FDA, such as treatment of cancer, Lyme disease, autism, or Alzheimer’s disease.”



FDA-cleared conditions to be treated with hyperbaric oxygen
The FDA has cleared hyperbaric oxygen therapy for treatment in these disorders:
•air and gas bubbles in blood vessels
•anemia (severe anemia when blood transfusions cannot be used)
•burns (severe and large burns treated at a specialized burn center)
•carbon monoxide poisoning
•crush injury
•decompression sickness (diving risk)
•gas gangrene
•hearing loss (complete hearing loss that occurs suddenly and without any known cause)
•infection of the skin and bone (severe)
•radiation injury
•skin graft flap at risk of tissue death
•vision loss (when sudden and painless in one eye due to blockage of blood flow)
•wounds (non-healing, diabetic foot ulcers)
HBO2 treatment is being studied for other conditions, including COVID-19, but has not cleared or authorized the use of any 
hyperbaric device to treat COVID-19 or any conditions beyond those listed above. The websites clinicaltrials.gov and the 
UHMS home pages at https://www.uhms.org/images/Position-Statements/HBO2_and_COVID_8-10-2020_clinicaltrials_8-12-
2020.pdf have more information on hyperbaric clinical trials for COVID-19 and other conditions.

https://clinicaltrials.gov/ct2/results?cond=hyperbaric+oxygen&term=&cntry=&state=&city=&dist=
https://www.uhms.org/images/Position-Statements/HBO2_and_COVID_8-10-2020_clinicaltrials_8-12-2020.pdf


UHM Journal publishes second special edition on traumatic brain injury:
Drawing on the robust data set from the completed studies, in particular BIMA (Brain injury and 
mechanisms of action of hyperbaric oxygen for persistent post-concussive symptoms after mild 
traumatic brain injury) and the normative study, the authors of the papers in this second special 
issue present new analyses that complement the primary publications and add to the general 
knowledge about tools for diagnosing and measuring deficits after mild TBI, the safety of 
hyperbaric oxygen in this population, and the possible role of hyperbaric oxygen in ameliorating 
post-concussive symptoms and symptoms of post-traumatic stress disorder (PTSD).

The studies reported in this special issue are of particular importance to the hyperbaric medicine 
community. Hyperbaric oxygen has been proposed as a treatment for brain injury, and the 
studies sponsored by the United States military help to establish a safety profile for hyperbaric 
oxygen in the mild TBI population. In addition, the information in these papers can guide future 
research in this area. “While we found significant improvement in post-concussive symptoms 
with 40 hyperbaric oxygen sessions in BIMA, the effect was not durable to one year and 
beyond. This might mean that more than 40 sessions are required for long-term improvement, 
but other research studies will have to answer that question,” says Dr. Weaver.



Hyperbaric oxygen produced short-term improvement in self-reported 

post-concussive and post-traumatic stress disorder (PTSD) symptoms, as 

well as some cognitive processing speed and sleep measures, in 

comparison to a control group. These improvements regressed after six 

months, however. One notable finding was that improvements were most 

significant in trial participants suffering from both traumatic brain injury 

and PTSD.



•Hidden hearing deficits in military service members with persistent post 
concussive symptoms
A Meehan, D Hebert, K Deru, LK Weaver

•Central auditory processing disorders after mild traumatic brain injury
P Santhanam, A Meehan, WW Orrison, SH Wilson, TR Oakes, LK Weaver

•Prospective study of anxiety, post-traumatic stress and depression on 
postural control, gait, otolith and visuospatial function in military service 
members with persistent post-concussive symptoms
A Meehan, A Lewandowski, LK Weaver, D Hebert, K Deru



•Analysis of magnetic resonance spectroscopy relative metabolite ratios in 
mild traumatic brain injury and normative controls
PE Cartwright, TG Perkins, SH Wilson, LK Weaver, WW Orrison

•Eye tracker outcomes in a randomized trial of 40 sessions of hyperbaric 
oxygen or sham in participants with persistent post concussive symptoms
PA Wetzel, AS Lindblad, C Mulatya, MA Kannan, Z Villamar, GT Gitchel, LK 
Weaver

•Extended follow-up in a randomized trial of hyperbaric oxygen for persistent 
post-concussive symptoms
BB Hart, SH Wilson, S Churchill, K Deru, LK Weaver, M Minnakanti, AS Lindblad



•Adverse events and blinding in two randomized trials of hyperbaric oxygen 
for persistent post-concussive symptoms
S Churchill, K Deru, LK Weaver, SH Wilson, D Hebert, RS Miller, AS Lindblad

•A composite outcome for mild traumatic brain injury in trials of hyperbaric 
oxygen
LK Weaver, S Churchill, SH Wilson, D Hebert, K Deru, AS Lindblad

•Hyperbaric oxygen for mTBI-associated PCS and PTSD: Pooled analysis of 
results from Department of Defense and other published studies
BB Hart, LK Weaver, A Gupta, SH Wilson, A Vijayarangan, K Deru, D Hebert



Israeli soldiers treated for PTSD with hyperbaric oxygen therapy

Previously, treatment of PTSD has included medications and 
focused therapy that have had a limited effect. Nearly half of 
patients experience treatment-resistant PTSD.
The patients for the study were IDF veterans ages 25-60 with 
combat-associated PTSD that had lasted for at least four years. 
They arrived at the study through referrals by their psychiatrist or 
psychotherapist or applied after seeing advertisements that were 
posted in social media groups. They were then filtered according to 
requirements posed in a questionnaire until the researchers had a 
group that fit their requirements.



Is glistening free hydrophobic acrylic material lens implants able to go into the 
chamber?

•We are not aware of studies on this specific topic. We have never seen 
complications from hyperbaric oxygen and intraocular lenses.
•Our recommendation would be to work closely with the ophthalmic surgeon.
•Each supplier may have a recommended period of time to avoid pressure 
changes. This time may vary from days to weeks. Your best source of 
information would be found by contacting the lens manufacturer and asking 
about hyperbaric pressure documents.
•In practice, for anterior chamber and intraocular lens implants, we see a 3-5 day 
waiting period before starting HBO2. This is usually a limitation of the surgical 
procedure and not the intraocular lens material.



•Inert biological implants without a closed 
airspace or electrical circuits are safe, but 
individual consideration must be given as to 
the potential effects of pressure changes, We 
are not aware of any limitations for hyperbaric 
oxygen and total joint operations. 



We are in need of reference materials to come up with a no/go list for our 
chamber. What are the best resources for this information? 



•ASTM G04 Committee: Compatibility and Sensitivity of Materials in Oxygen Enriched Atmospheres
•ASTM Safe Use of Oxygen and Oxygen Systems
•Attendance and involvement in the UHMS chapter, annual meetings and pre-courses.
•Food and Drug Administration (FDA) E-mail Alerts: Manufacturer and User Facility Device 
Experience Database 
(MAUDE) https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfmaude/search.cfm
•Emergency Care Research Institute, https://www.ecri.org/Pages/default.aspx
•Hyperbaric Facility Safety: A Practical Guide, Wilbur Workman, Best Publishing
•Manufacturer’s Instructions for Use statements
•NFPA 101, 2018 edition, Life Safety Code
•NFPA 53, 2016 edition Recommend Practice on Materials, Equipment, and Systems Used in OEA
•NFPA 77, 2019 edition Recommended Practice on Static Electricity
•NFPA 99, 2018 edition, chapter 14 and annex material
•Previous questions answered on MEDFAQs
•Product Manufacturer (Tech Support)
•Safety Data Sheet (SDS) (Note: these ratings apply to air environments at 1 ATA)
•The UHMS Web site, Safety Documents section contains an extended list of 
references: https://www.uhms.org/publications/safety-documents/safety-references.html
•UHMS Facility Accreditation Manual, 4th edition
•UHMS Guidelines for Hyperbaric Facility Operations, 2nd Edition

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfmaude/search.cfm
https://www.ecri.org/Pages/default.aspx
https://www.uhms.org/publications/safety-documents/safety-references.html


What is the current information on Amiodarone and HBOT?

Here is the reference and a copy of the abstract published in 2013
Franz AM, Parikh M, Derrick BJ, Logan JS, Freiberger JJ.QA Clinical Question: 
Does HBOT Increase the Risk of Amiodarone-Associated Pulmonary 
Toxicity?.2013



Background:
Investigation began after an outside physician asked: “Given the risk of pulmonary toxicity, is it safe for patients 
who have been exposed to amiodarone to undergo HBOT?” Amiodarone, a commonly used antiarrhythmic drug, 
has been shown to cause acute and chronic pulmonary toxicity by several mechanisms, one of which involves 
the production of oxygen free radicals. High levels of inspired oxygen (>50% FiO2) are believed to cause 
pulmonary toxicity by a similar mechanism. Pulmonary toxicity from standard hyperbaric treatments appears to 
be subclinical, with only mild reduction of pulmonary function and self-limited symptoms. The risk for 
development of pulmonary toxicity in patients exposed to both amiodarone and hyperbaric oxygen remains 
unknown.
Methods:
Patients on amiodarone during or prior to hyperbaric oxygen therapy were identified by searching the Duke 
Hyperbaric Medicine Database for consult notes containing “amiodarone.” Records were reviewed for pre- and 
post-hyperbaric treatment effects in five outcome categories: pulmonary symptoms, lung exam, chest X-ray, 
ABGs, and PFTs. Patients were excluded if they a) did not receive HBOT treatment, b) did not have adequate 
follow-up data in at least one of the five outcome categories, or c) were allergic to amiodarone. Fifteen patients 
met these criteria. Pre- and post-HBOT outcome measures were compared to determine if HBOT may have 
contributed to a change in pulmonary status.
Results:
Nine patients had no change in outcome measures, three had one worsening outcome measure, and three had 
two worsening parameters. In all patients who had worsening outcome measures, their clinical deterioration 
could be explained by underlying medical illnesses or acute conditions.
Conclusions: Hyperbaric oxygen therapy did not seem to add attributable risk for pulmonary toxicity in these 15 
patients exposed to amiodarone. Further studies are needed to confirm the results.



Any contraindications to HBOT in patient with ventriculo/peritoneal shunt?

From a clinical perspective, it is believed to be safe treating a patient with a VP 
shunt. Monitor the patient for any signs of shunt malfunction and be sure that 
the patient's neurosurgeon is notified.



Here is the Pubmed citation:
Undersea Hyperb Med. 2000 Winter;27(4):191-4.
Ventriculo-peritoneal shunt performance under hyperbaric conditions.
Huang ET1, Hardy KR, Stubbs JM, Lowe RA, Thom SR.
Author information
1Institute for Environmental Medicine, Department of Emergency Medicine, 
Department of Epidemiology and Biostatistics, Center for Epidemiology and 
Biostatistics, University of Pennsylvania School of Medicine, Philadelphia, 
Pennsylvania, USA.

http://www.ncbi.nlm.nih.gov/pubmed/?term=huang%2C+ET+shunt+hyperbaric


Abstract
A novice scuba diver with an implanted ventriculo-peritoneal (VP) shunt inquired 
about the performance characteristics of his shunt while diving. A literature 
search revealed no information regarding shunt performance under hyperbaric 
conditions. The manufacturer could not certify that the shunt would function 
under pressure. Therefore, four VP shunts were tested according to the 
manufacturer's testing protocol at 1 and 4 atm abs in a multiplace hyperbaric 
chamber. The pressure (in mm of H2O) required to establish flow through the 
shunts was recorded. Trials at 1 atm abs (n = 12) and 4 atm abs (n = 12) show 
that all shunts performed within the pressure range specified by the 
manufacturer.



Is there a protocol for treating a patient with COPD?
There are three issues:
1.The effect of an increase in PO2 and breathing gas density on work of 
breathing and PCO2. Patients who have severe airways obstruction or who have 
chronic hypercapnia may develop respiratory distress and elevated PCO2, 
respectively.
2.Increased risk of pulmonary barotrauma. AGE has been reported in bullous 
lung disease during altitude exposure. AGE has also been reported after 
hyperbaric oxygen therapy ,although rarely.
3.Whether a therapeutic PO2 can actually be achieved.
In practice, at Duke University do not administer HBO2 to patients with resting 
dyspnea, baseline hypercapnia or radiographically evident bullae on plain chest 
x-ray. For patients with baseline hypoxemia, we use room air ABGs and a 
prediction algorithm to estimate whether a therapeutic arterial PO2 (arbitrarily 
PO2≥1000 mmHg) will be achieved.



Can patients who have pulmonary fibrosis undergo the 
hyperbaric oxygen therapy treatment?
There is no evidence to support HBO2 benefiting patients with 
Interstitial Fibrosis. Furthermore, pulmonary fibrosis might be 
considered a relative contraindication to HBO2 as there has 
been at least one case report of a patient developing a gas 
embolism due to air trapping associated with pulmonary 
fibrosis. There is a published case described in the American 
Journal of Medicine and Pathology.



What are the recommendations/contraindications for concurrent HBO and 
Chemotherapy/Radiation?
This answer is from the recognized physician expert in the field of hyperbaric 
medicine dealing with oncological disease – John Feldmeier, DO.



“There is no easy answer to this question. We still struggle to answer the 
question of whether patients with a remote history can have HBO2.
Although I believe that in almost all cases this would be safe. There is very little 
published data with concurrent therapy. The issue of concurrent chemo/ 
HBO2 has next to no published information and really has become a fairly recent 
issue because patients are now living longer with active malignancy. There are 
more and more options for systemic treatment and quality of life issues are 
pertinent for patients even when they have active disease



The scenario where this becomes an issue is when a patient has had prior 
radiation, has a complication, needs HBO2 but is receiving chemo probably 
because recurrent or residual cancer has been found.
Chemo comes in many varieties with traditional cytotoxic drugs in at least 8 
categories and now with more options including immune therapies and anti-
angiogenic therapies. It is impossible to make a universal recommendation 
applicable to all chemotherapies.
Some of these drugs mediate their anti-tumor response through free radicals 
which cause chemical bond breaks in the DNA leading to reproductive death. 
Some are antibiotics: some are spindle cell blockers etc., etc. Those that mediate 
cytotoxicity through free radicals are likely to have their effect enhanced in the 
tumor and normal tissues.



This was the basis of using HBO2 as a sensitizer to radiation done from late 50's 
to early 70's. Since the therapeutic goal is to enhance QOL, this would not be 
perceived as an appropriate effect.

Eric Kindwall's book declares there to be a contraindication to Adriamycin and 
Cisplatin. This precaution is based on pretty weak evidence. On the other hand 
Dick Clarke has done a preliminary study with colleagues at U of Chicago using 
HBO2 along with Cisplatin and radiation without signs of increased toxicity.



The concerned is about Bleomycin and Avastin. Jake Freiberger, MD of Duke U. 
has reviewed their experience in treating patients with a PAST not concurrent 
history of Bleomycin exposure without a demonstrable ill effect. Do not give 
Bleo concurrently with HBO2. Avastin and some of the other so called biologics 
(Erbitux) target growth factors including VEGF to exert their effect. Since we 
enhance VEGF with HBO2 are we diminishing the anti-cancer effects of Avastin? 
Will HBO2 be effective if VEGF is being suppressed by the Avastin? We don't 
know.



Operational recommendation is: 

1)To avoid chemo and HBO concurrently whenever possible.

2) If you do give concurrently wait a few half-lives perhaps 4 or 5 to see 
serum levels significantly lowered before resuming HBOT after each 
chemo administration. Half-lives for all the drugs are published. Avastin 
is 60 days!! 

3) Avoid Avastin and some of the other biologics as well as Bleomycin as 
concurrent therapies.“



Knowledge of clinical circumstances or literature 
regarding having a patient with a 20+ year old 
mechanical aortic valve undergo HBO2. 
The valve has not been pressure tested by the 
manufacturer?

There are no pressure-sensitive components in a 
mechanical valve, since it contains no gas pockets. 
There are no issues with respect to hyperbaric oxygen 
therapy regarding a prosthetic valve.



Is history of retinal detachment with prior surgery a contraindication 
to HBO?

History of retinal detachment and surgery is an absolute 
contraindications to HBO2 during the in the initial post-operative 
period to allow time for gas resorption, which it is approximately 3 
weeks. It is recommended to have a follow up appointment with the 
ophthalmologist prior to being treated in order to make sure the gas 
is resolved.



We have a patient needing to start HBO2 but does 
peritoneal dialysis at night and states that there is 
about a liter of fluid left in his abdomen during the day. 
Would it be safe to treat the patient with that much 
fluid?

There is no risk of having 1 L of fluid in the peritoneal 
cavity.



A patient has completed 120 treatments at another 
facility and presents to our facility for a second opinion 
and further treatments? What is a safe number of 
treatments to administer?

• What is the quality review/recommended number of 
treatments for the diagnosis?

• What will the reimbursement be?
• What is medically necessity



What are your policies on vital signs? Do you take vital signs before 
and after the treatment? What is the standard of care?

The standard of care is that patients are assessed by a licensed 
personnel before they are treated and then again when the patient 
completes the treatment. This includes blood pressure, pulse, 
respirations, lung sounds, cognitive status, skin status, blood glucose 
level (if the patient is diabetic), etc. 

It’s also an expectation of insurance companies including Medicare 
that the patient is assessed as part of the billable occurrence.



Does Raynaud Syndrome with non-healing ulcers qualify as an indication 
for HBOT?

In the past, there has been several collagen-vascular disease patients 
treated, some with Raynaud’s, anecdotally with HBOT for digital ulcers. 
Most had improvement or complete healing. Most were treated, in 
conjunction with the rheumatologist, with a phosphodiesterase inhibitor. 
Each patient a “test” HBOT exposure to ensure the hyperoxic 
vasoconstriction didn’t make them symptomatically worse. If not, 
proceeded with treatment. If so, HBOT was not offered
In the U.S., it is not insurance-accepted diagnosis that can be used to treat 
Raynaud’s patients currently. In the past, were able to use acute peripheral 
arterial insufficiency as a category. That has long since been discontinued.



What is the status of treating a patient with pulmonary hypertension due to 
severe tricuspid regurgitation or anyone with pulmonary hypertension?

Oxygen is a pulmonary vasodilator and hyperbaric oxygen tends to decrease 
pulmonary vascular resistance 
(see http://www.ncbi.nlm.nih.gov/pubmed/12042776). Pulmonary 
hypertension could be a cause of tricuspid regurgitation, but not the other 
way around.
We must treat quite a number of individuals with raised pulmonary vascular 
pressures, although roaring TR would be less common. I would think there is 
no specific contraindication but would have a high level of vigilance for both 
r and l heart failure on hyperoxic exposure. I would monitor both ECG and 
ABGs at least on first exposure and would be reluctant to consider 
monoplace treatment. I would reconsider the wisdom of treatment if there 
we any indications of a failing heart on echo.

http://www.ncbi.nlm.nih.gov/pubmed/12042776


In regard to the 30-day conservative management of ulcers prior 
to initiating HBO in Medicare patients. My LCD which is Novitas, 
requires me to document that the patient has had at least 30 
days of conservative ulcer management that has failed to heal or 
improve the ulcer, prior to starting HBOT. My question is if the 
ulcer is deteriorating with this conservative management, can I 
start HBO sooner and still get it covered.



HBO2 may not be initiated until a full 30-days of failed care has been demonstrated. Care must be 
taken to ensure that all aspects of "conservative" management have been optimized during that 
30-days, otherwise the time does not count as "failed" for purposes of HBOT.

The HPI (History of Present Illness) must contain specific details and timelines of the various 
conservative treatment methodologies attempted to heal the wound in the past 30 days to include:

•Description of the wound’s response to each attempted specific treatment

•Timelines of each intervention -or specific procedure, reason and outcome both positive and 
negative

•If there is an infection, identify the organism, method used to obtain the specimen, identify the 
antibiotic prescribed, dosage, method of administration with timeline and response.

•Include all antibiotic changes or adjustments with dosing and why
For instance, if the vascular status or nutritional status had not been evaluated and optimized 
during 30-days of care, Novitas does not consider this to meet the 30-days of failed care 
requirement.



We are assuming that you mean the patient has already met the Wagner Grade 3 indication and 
that osteomyelitis is present as part of the overall diagnosis including a lesion with infection of 
the tendon or tendon sheaths, abscess of plantar surface, proven osteomyelitis before they have 
surgical intervention.
Experience has demonstrated that if site of an ulcer has been amputated, Medicare believes that 
the osteomyelitis no longer exists. So, applying this rationale to the question about a Wagner 
Grade 3 wound being amputated, technically the patient no longer has a Wager Grade wound 
because it’s now a post-operative site and HBO2 would be ceased for that indication.
If the Wagner Grade 3 wound and bone is debrided, then you would need to continue to follow the 
guidelines for use of HBO2 post-operatively. There would have to be documentation supporting 
the need to continue HBO2, in the form of diagnostic test results and progress notes more 
substantial than simply exposed bone at the open amputation site.
From a Medicare perspective, exposed bone is not sufficient to support the presence of 
osteomyelitis. There are a lot of varied opinions related to this circumstance within the hyperbaric 
specialty. As for debridement, that would depend on how extensive the debridement was that had 
been performed and how well the physician progress notes substantiated the ongoing presence 
of osteomyelitis. For example, if only a limited debridement was performed the progress note 
would ideally make it clear as to why complete debridement of the bone was not possible and 
the plan to continue HBO2 to augment debridement efforts.



This will include routine ear assessment (pre/post-ascent) as injury 
can occur in the absence of a patient’s complaint. Auto-inflation 
technique(s) should be taught and demonstrated, patient compliance 
attempts observed, preferably including otoscopic exam, during initial 
hyperbaric consultation. Encouraging frequent auto-inflation during 
compression tends to pay dividends. Patients should be observed 
during all pressure changes and advised to promptly report ear 
discomfort.



Wigs are not allowed in the chamber. What about hair extensions both 
synthetic and/or real hair? If not allowed, why not?

Synthetic hair is a very fine plastic filament. It can be composed of various fiber 
types, some of which have concern for HBO. For example, Kanekalon is a 
modacrylic fiber made of PVC composition filaments which is flammable and lacks 
heat resistance.
Other types such as Future can withstand heat up to 400 degrees.
• Hair products get placed in a variety of ways including…

Weave (sewn into hair and only detached by removing the sewing)
Clip-in or clip-on (least permanent and easy to remove)
Bonding and sealing extensions (bonding chemicals have adhesive that off-gases 
and is flammable in HBO environment)
Fusion (uses very flammable keratin adhesive)
Micro rings (uses small metal rings)
Tracking (braiding of natural hair and then sewn)

Many of these products have flammability and static potential. Static potential might 
be mitigated by wrapping a damp towel around patient's head (if it cannot be 
removed), but flammability concern could still exist.



Transdermal medication delivery systems (medication patches) are used to 
treat medical conditions, including hypertension and chronic pain, that are 
common in patients receiving hyperbaric oxygen therapy. The safety of 
these medications in the hyperbaric chamber has not been formally 
analyzed.



However, a structured literature search has been conducted to identify all 
published case reports and human and animal experiments relating to these 
safety concerns. Analysis of the potential for creating fire in the hyperbaric 
environment was performed using standard chemical and hazardous 
materials references and formulae at a range of standard appropriate 
hyperbaric treatment protocols.
In addition, relevant data were obtained from product manufacturers. 
Transdermal medication delivery systems appear to present a low risk of fire 
in both 100% oxygen pressurized monoplace chambers and in multiplace 
chambers. Each medication patch should be analyzed based on its individual 
makeup, and users should investigate to make sure said patch does not 
contain alcohol or crude petroleum based ingredients.



However, the direct effect of pressure changes on the patch and alterations of 
skin perfusion due to hyperoxic vasoconstriction, adiabatic heating, and 
adiabatic cooling significantly alter medication absorption, and should be 
considered. There is less drug delivered during compression, and more drug 
released during decompression. This is not clinically significant in the 
hemodynamically stable traditional wound care patient being treated in the 
chamber.



Conclusions: Transdermal medication delivery systems do not produce a 
fire risk in the hyperbaric environment. However, because of erratic drug 
absorption, this should be noted. There is no reason to apply a primary 
dressing over the patch.
Patients who are allergic to the drug contained in the patch or patients 
allergic to the adhesives used in the assorted patches of course should not 
use said patches.
References:
Physician Desk Reference, Thomas PDR at Montvale, NJ
Undersea and Hyperbaric Medical Society, Inc. (www.uhms.org), Lavonas, EJ, 
“Safety Analysis of Transdermal Medication Delivery Systems In The 
Hyperbaric Environment”

http://www.uhms.org/


This Alert is being issued due to a potential new type of product hazard, which on 
specific hyperbaric patients would actually introduce saturated alcohol pads 
attached to patient’s intravenous lines. These are catheters used to fight off 
Central Line Associated Bloodstream Infections (CLABSIs) by incorporating alcohol 
sponges.
The Curos® Port Protector (one example of this type of potential hazard):
• Reliably and consistently disinfects luer‐activated access ports
• Simply peel off the seal and twist Curos® Port Protector disinfection cap over the top 
of a luer‐activated I.V. access port. Inside this revolutionary green cap is a 70% IPA 
(isopropyl alcohol) saturated sponge‐like foam. Once secured, the Curos Port 
Protector automatically provides effective, consistent and reliable passive disinfection 
of the port.



SwabCap® is a disinfection cap that covers the needleless connector and protects it 
from touch and airborne contamination after it’s been applied. SwabCap contains 
70% Isopropyl Alcohol (IPA) as a disinfectant solution and when applied to the 
needleless connector, between line accesses, the IPA bathes the connector’s top 
and threads.
The above port caps are examples of a new product that is used to disinfect and 
protect port access adaptors or luer‐lock areas from contamination as described by 
their website excerpts that follow them.
As these caps use an alcohol soaked sponge as part of the cap assembly, all wound 
care and hyperbaric staff members now need to be aware of the potential for our 
hyperbaric patients to present with the use of these your-asthma-info.com.

https://your-asthma-info.com/


The following precautions should be considered for implementation:
• New HBO candidates should be assessed for the presence of any port cap of this 
type, starting with any RN staff involved with the patient, and HBO staff alerted 
effectively. Only staff allowed per local Hospital policy, should be providing care to 
these peripheral or central intravenous lines; meaning, disconnecting, flushing, or 
reconnecting/replacing lines with other caps or plugs.
• If found or not, consider notifying other caretakers of the need to stop or not start 
use of these port protectors during the duration of the patient’s HBO treatments. HBO 
staff shall be in‐serviced by an RN on the need to question and inspect the patient for 
any ports (or new ports) and potential caps of this type on a daily basis as part of the 
safety check, as even a patient with or without ports, could present with a port(s) at 
any time,



• If these alcohol disinfecting caps are found on any port access adapter or closed 
luer‐lock, they are to be removed, discarded, and the ports and their lines 
secured. (One example we have seen, but not the only, are Port‐ A‐Cath, Triple Lumen 
Catheters, PICC Lines). If these type caps are found on an open (communicating) 
luer‐lock, they are to be removed and immediately replaced with an appropriate 
non‐alcohol impregnated cap or fitting. If a quick look at the inside of a cap reveals no 
presence of a material that could hold alcohol, the cap can immediately be replaced. 
The patient should also be informed of the reason for removal and need to advocate 
for its’ non‐use while being treated with HBO.
• Note: Although it may be common for you to see port caps in place (standard or now 
alcohol impregnated), port caps are not necessarily required, as the normal standard 
of disinfecting the port with alcohol before use, would be used if a standard cap was 
in place or if the cap is not in place. But each center will need to determine the need 
to replace the removed cap with a new one of the same type after the HBO treatment.
• We understand the need for controlling nosocomial infections, and the system may 
be valuable in the 1 ATA world, but under pressure breathing 100% oxygen, this 
type product presents a hazard.



Concerns arise when preparing patients with peripheral IV lines, central lumen catheters, triple 
lumen catheters, PICC lines, or Port A Caths, for their hyperbaric treatments. If you are not 
infusion intravenous medications through these catheters during the hyperbaric treatment, 
these IV lines are easily prepared for introduction into the chamber.
•Peripheral IV lines need to simply be re- sealed or capped.
•The stopcocks on triple lumen catheters or central lumen catheters need to be all in the “off” 
position.
•There is no preparation for Port A Caths.
•PICC (Peripherally Inserted Central Catheters), also just need to be sealed, clamped, or capped 
in place.



Some of these IV lines have extra lengths of catheter tubing extending from these anatomical 
sites. You should gather that extra tubing length and just tape the tubing securely to the 
patient area so the patient does not inadvertently pull on them to dislodge them. As the patient 
moves around in the chamber, we don’t want that tubing to get caught on something and 
become disrupted.

There is no reason to have to flush these catheters that come to you already capped. They 
have been flushed either by the patient or the Nurse in the home setting when applicable. 
Conversely, there is no reason to have to flush said catheters after the hyperbaric treatment is 
complete.



Monoplace Chamber Cam Latch Problem

Occasionally there have been reported cases of a chamber door that failed to open upon completion of a 
hyperbaric treatment. This has been observed in several chamber manufactures. It is important that all 
chamber operators be fully aware of the proper actions to take should this problem occur in your 
chamber at your Center.

There are a few likely scenarios that could cause difficulty in opening the chamber door.
Operator Error – The most frequent occurrence is a jammed cam latch pin, caused by trying to rotate the 
latch handle before Chamber Pressure has been fully vented.
Cam Latch Pin Will Not Retract–The cam latch pin may get hung-up on the inner wall of the camshaft 
thru-hole, even when the Chamber Pressure has been fully vented.
Note: If Safety Lock Pin becomes jammed and does not retract, make sure the Chamber Door and Swing 
Arm Assembly Lever are in the fully closed position. If Safety Lock Pin still does not retract, insert a blunt 
instrument through the hole in the Swing Arm Assembly to disengage the Safety Cam Latch Pin. Do not 
use something that could break in the hole such as a writing pen or pencil.





Monoplace Chamber Cam Latch Problem

Cam Latch Pin Cannot Retract – In the event of a malfunction in certain components, the signal pressure 
to the latch cylinder may not properly vent. This can cause the cam latch pin to stay in the extended 
position, preventing the chamber door from being unlatched even though chamber pressure is at zero.
Note: If pushing against the stuck pin does not make it immediately retract, then there probably is still 
pressure being supplied to the latch cylinder. The surest way to vent that pressure is to cut the small, 
single diameter tubing that leads to the latch cylinder! The sticky characteristic of that tubing, together 
with the extremely tight fit on that hose barb, makes it very, very difficult to simply pull off. It is quicker 
and easier to cut the tubing! Please cut it cleanly, and as close to the barb fitting as possible (You will have 
to reconnect this tubing once we correct the component malfunction). Once the latch cylinder has been 
vented, the cam latch pin should retract. Unlatch and open the chamber door.
References:
Sechrist Industries User Manual, Sechrist Industries, Inc., 4225 La Palma Avenue, Anaheim, CA 92897 USA
O&M Sigma 34, Perry Baromedical Corp., 3660 Interstate Parkway, Riviera Beach, FL 33404





Treatment of Frostbite With Hyperbaric Oxygen Therapy

The cohort consisted mostly of men (18, 81.8%) and patient mean age of 40 years 
(range, 13-70 years). Ten patients (45.5%) were intoxicated at the time of injury, and 
psychiatric illness was implicated in 9 (40.9%) patients. Of the presented injuries, 17 
(77.3%) had frostbite to the upper extremity. Bone scans were performed on 16 
(72.7%) patients. In 4 patients, the absence of radiotracer activity correlated with a 
protective effect on subsequent amputation levels. All patients received anticoagulant 
therapy. Of the 22 patients, 16 (72.7%) experienced at least 1 side effect of HBOT, 
including otologic barotrauma, nausea, vomiting, anxiety, oxygen toxicity seizure, and 
myopic changes. All study patients recovered without permanent sequelae; it is 
unclear whether HBOT reduced soft-tissue damage or amputation rates.

Treatment of Frostbite With Hyperbaric Oxygen Therapy: A Single Center's Experience 
of 22 Cases - PubMed (nih.gov)

https://pubmed.ncbi.nlm.nih.gov/31730511/


CVA-

The UHMS is aware of current interest in the use of HBOT for 
treatment of cerebral vascular injury. Data currently available include a 
number of individual case reports, some small case series, and one 
prospective randomized trial. While the results from these case reports 
and case series tend to suggest a beneficial role for HBOT therapy in 
cerebral vascular injury, found no benefit of HBOT treatment. Since 
prospective randomized trials are generally accepted to be the most 
reliable form of clinical research, the weight of the currently available 
scientific literature is not felt to support an endorsement of HBOT for 
cerebral vascular injury. 



Hyperbaric oxygen therapy for acute coronary syndrome

For people with ACS, there is some evidence from small trials to suggest that 

HBOT is associated with a reduction in the risk of death, the volume of 

damaged muscle, the risk of MACE and time to relief from ischemic pain. In 

view of the modest number of patients, methodological shortcomings and poor 

reporting, this result should be interpreted cautiously, and an appropriately 

powered trial of high methodological rigor is justified to define those patients (if 

any) who can be expected to derive most benefit from HBOT. The routine 

application of HBOT to these patients cannot be justified from this review.

Bennett MH, Lehm JP, Jepson N. Hyperbaric oxygen therapy for acute coronary 

syndrome. CochraneDatabaseofSystematicReviews 2015, Issue 7. Art. No.: 

CD004818. DOI: 10.1002/14651858.CD004818.pub4



Podiatry supervision of HBOT

▪ It is paramount that the provider holds a broad base of global medical expertise to be 
able to anticipate, identify, mitigate and treat potential systemic complications.

▪ The UHMS PATH (Program for Advanced Training in Hyperbaric Medicine)  program was 
created to enable MD/DOs and physician assistants (PAs) and nurse practitioners (NPs) 
to attain additional mentored education and distinction in UHM.

▪ Given that doctors of podiatric medicine (DPMs) are not medically trained to manage 
systemic medical conditions, complications, or side effects of HBO2, they are not 
eligible for enrollment in the UHMS PATH program.



Podiatry supervision of HBOT

▪ The Scope of Practice for a physician supervising HBOT must include all components of 
patient evaluation necessary to evaluate the potential HBOT recipient and to ensure 
that there is no relative contraindication to treatment. The physician supervising HBOT 
should be both cognizant of the potential hazards of the therapy and have the capability 
to provide appropriate treatment of the complication should it arise. Supervising 
Physician’s documented training shall include the experience and expertise necessary 
to diagnose and treat the established complications of HBOT occurring while the 
patient is under his care. These potential complications include tension pneumothorax, 
respiratory decompensation secondary to aspiration, seizures, acute tympanic 
membrane injury, signs of oxygen toxicity and hypoxia as well as differentiation of 
these problems from anxiety or claustrophobia. All potential treatment of medical and 
surgical emergencies arising in the patient receiving HBOT must be within the scope of 
practice of the physician providing supervision.



Crohn's disease

There are numerous small case series reporting the results of 
hyperbaric oxygen in the treatment of inflammatory bowel disease 
(Crohn's and Ulcerative Colitis). Typically, these are positive in results 
for a majority of cases often including patient's refractory to 
pharmacologic treatment and in Crohn's including patients with fistulae.



Crohn's disease

Some investigators have used HBOT to treat inflammatory bowel disease (IBD), 
including Crohn’s disease and ulcerative colitis. Comprehensive searches were 
conducted in 8 scientific databases to identify publications using HBOT in IBD.
19 were found.



Crohn's disease

Human studies and animal models were collated separately. 
Results: 13 studies of HBOT in Crohn’s disease and 6 studies in ulcerative colitis 
were identified. 
In all studies, participants had severe disease refractory to standard medical 
treatments, including corticosteroids, immunomodulators and anti-
inflammatory medications. 



Crohn's disease

In patients with Crohn’s disease, 31/40 (78%) had clinical improvements with 
HBOT, while all 39 patients with ulcerative colitis improved. 
One study in Crohn’s disease reported a significant decrease in 
proinflammatory cytokines (IL-1, IL-6 and TNF-alpha) and one study in 
ulcerative colitis reported a decrease in IL-6 with HBOT. 
Adverse events were minimal. 



Crohn's disease

Four animal studies reported decreased edema or colonic tissue weight with 
HBOT, and 8 studies reported microscopic improvements on histopathological 
examination. Although most publications reported improvements with HBOT, 
some studies suffered from limitations, including possible publication and 
referral biases, the lack of a control group, the retrospective nature and a 
small number of participants. 
Conclusions: HBOT lowered markers of inflammation and oxidative stress 
and ameliorated IBD in both human and animal studies. Most treated 
patients were refractory to standard medical treatments. Additional studies 
are warranted to investigate.

Rossignol Medical Gas Research 2012, 2:6 
http://www.medicalgasresearch.com/content/2/1/6 the effects



Hyperbarics and septic shock

Researched by Dr. Dennis, Dr. Mohr and Dr. Bailey

Animal studies have demonstrated :
• Retore mitochondrial function
• Improved microvascular function and organ perfusion
• Enhanced antibiotic function

Administered early and in high doses

Recommended to investigate with human  trials



Baro Serv can provide information, but the ultimate responsibility for these types 
of questions is the medical director and safety director of your facility. 
Addressing a bed bug contamination is not unique to hyperbaric chambers and 
we would encourage you to follow the infection control procedures of your 
institution. This is a serious issue, none of us want to be part of a hospital-
acquired bed bug infestation. We encourage you to work with cleaning products 
that are outlined on the chamber manufacturer cleaning productivity list only to 
remain safe and compliment within the oxygen environment of a chamber. That 
can be found here: http://www.baroserv.com/page6.html We are aware of at 
least one facility that lost a monoplace chamber due to an exterminator using 
steam on the acrylic. The use of steam to clean a bed bug infestation in the 
monoplace chamber is not advised. ASME PVHO-1 acrylic is a low-temperature 
product and commonly rated for a minimum of around 50 degrees F and a 
maximum of about 125 degrees F, depending on design or manufacturer.

https://urldefense.com/v3/__http:/www.baroserv.com/page6.html__;!!NHLzug!fzYZny-RJjK5nDEDmYzzYoGuVZljzdUoGte-Andy_3gEKn9dxWCt3SG66YvRfeKs$


Things to consider:

• Post-treatment; inspect the chamber with a high lumen flashlight. You are looking for black specs or moving bugs.
• Post-treatment; don appropriate personal protective equipment to keep bugs from attaching to you, then enter the 

chamber and remove bugs by wiping and consider vacuuming the mattress, pillows, and area between the seal and acrylic. 
Remember – they do not jump.

• Post-treatment; inspect the chamber mattress with a high lumen flashlight. You are looking for black specs or moving bugs. 
Also, examine the folds, creases, and zipper flaps of the mattress.

• Post-treatment cleaning of the hyperbaric suite: The Hyperbaric Safety Director should be present to oversee the cleanup of 
the hyperbaric suite. Extreme care is to be used around the acrylic.

• Cleaning solutions and disinfectants, approved for hyperbaric chambers, do not kill bed bugs. Instead, the best method of 
elimination from inside the chamber is by removal.

• Inform the hospital cleaning staff or exterminators that steam cleaning is not to be performed on the chamber’s acrylic 
windows as steam will severely damage the acrylic.

• Inform the hospital cleaning staff or exterminators that cryogenic fluids are not to be used on the chamber’s acrylic 
windows, as the extreme cold will damage the acrylic.

• If possible, treat this patient in the last treatment block of the day; this will allow for the extending cleaning and inspection 
time without interfering with the other scheduled treatment times.

• Also, ask the hospital’s exterminator for a protective mattress liner. For example, ActiveGuardMattress* Liner.
• ActiveGuard is intended to be placed on a mattress and left on for eight weeks and up to two-years depending on the 

severity of infestation or presence of bed bugs.
• ActiveGuard has a chemical that kills dust mites and bed bugs, but the liner itself will need to be evaluated by the HBO2 

Safety Director and Physician in Charge for acceptance during a treatment. One option is to place the liner on the mattress 
at the end of the day’s treatments and remove the linen just prior to the next day’s treatments. (ActiveGuard is mentioned 
as this is the only mattress liner known to Baro-Serv as one that kills bed bugs.


