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Overview

Hyperbaric oxygen therapy (HBOT) is a treatment during which a patient breathes 100% pure
oxygen while inside a treatment chamber at 1.4 atmosphere absolute (ATA) or greater.
During HBOT, the patient breathes 100% oxygen, creating oxygen-rich, nitrogen-poor blood.
This creates a gradient of nitrogen between the blood and the bubble, causing nitrogen to
efflux from the bubble into the bloodstream, which, in effect, makes the bubble smaller. For
other conditions, the therapeutic value of HBOT is its ability to drastically increase partial
pressure of oxygen in the tissues of the body. The oxygen partial pressures achievable using
HBOT are much higher than those achievable while breathing pure oxygen at normobaric
conditions (i.e. at normal atmospheric pressure). A related effect is the increased oxygen
transport capacity of the blood. Under normal atmospheric pressure, oxygen transport is
limited by the oxygen binding capacity of hemoglobin in red blood cells and very little oxygen
is transported by blood plasma. Because the hemoglobin of the red blood cells is almost
saturated with oxygen under atmospheric pressure, this route of transport cannot be exploited
any further. Oxygen, carried by plasma under hyperbaric conditions is greatly increased.
HBOT is delivered via monoplace or multiplace chambers (monoplace chambers are designed
to accommodate one person, multiplace chambers are designed to accommodate two or
more people). Hyperbaric oxygen chambers are Class II devices reviewed by the FDA under
the 510(K) pre-market approval process for the treatment of indications recommended by the
Undersea and Hyperbaric Medical Society (UHMS), www.uhms.org. 1 The following are
recommended uses of HBOT as defined by the Hyperbaric Oxygen Therapy Committee of the
UHMS (www.uhms.org):
1. Air or gas embolism
2. Decompression sickness
3. Carbon monoxide poisoning, carbon monoxide poisoning complicated by cyanide
poisoning
4. Crush injury, compartment syndrome, and other acute traumatic ischemias
1

The terms "hyperbaric oxygen treatment chamber, ""recompression chamber “and “decompression
chamber" are used interchangeably. The names reflect the different purposes that the chambers are
designed for, rather than their capability. Each is capable of operating in the others' role:
• A hyperbaric oxygen treatment chamber is used in a hospital context to treat patients whose
condition might benefit from hyperbaric oxygen treatment, including divers.
• A recompression chamber is used to treat divers suffering from certain diving disorders such as
decompression sickness.
• A decompression chamber is used in surface supplied diving to allow the divers to complete their
decompression stops at the end of a dive on the surface rather than underwater. This eliminates
many of the risks of long decompressions underwater, in cold or dangerous conditions.

Hyperbaric Oxygen Therapy

Page 1 of 27

Exceptional blood loss (anemia)
Delayed radiation injury (soft tissue and bony necrosis)
Skin grafts and flaps (compromised)
Thermal burns
Arterial insufficiencies (enhancement of healing in selected problem wounds, central retinal
artery occlusion)
10. Necrotizing soft tissue infections (necrotizing fasciitis)
11. Clostridal myositis and myonecrosis (gas gangrene)
12. Osteomyelitis (refractory)
13. Intracranial abscess
14. Idiopathic sudden sensorineural hearing loss (effective October 8, 2011)

5.
6.
7.
8.
9.

HBOT is delivered across a range of settings including but not limited to hospitals, outpatient
medical clinics, independent hyperbaric clinics, commercial facilities (such as oil and natural
gas drilling rigs), military bases, and veteran’s hospitals. Only hospital-based, outpatient
medical clinics and independent hyperbaric clinics provide HBOT to the general patient
population.
• Hospital-based (located on the hospital’s main campus) – provide HBOT to both inpatients
and outpatients for most if not all FDA-approved indications. Some hospitals specialize in
providing HBOT in emergency situations, some have the ability to handle mass casualties;
others do not provide emergency treatment but focus on conditions that require specialty
care. Some hospitals have multiplace hyperbaric chambers so that nursing and other staff
can accompany critical patients inside the chamber.
• Outpatient medical clinics – provide outpatient treatment for a limited number of FDAapproved indications, such as chronic wounds and radionecrosis. These clinics are affiliated
with a hospital, medical center or healthcare delivery system but physically removed from
the hospital’s main campus.
• Independent hyperbaric clinics – freestanding facilities that operate independently in
physician’s offices or other commercial buildings. These facilities treat a both FDAapproved and off-label indications.
A chamber directory is available at:
http://membership.uhms.org/?page=ChamberDirectory&hhSearchTerms=chamber+and+dire
ctory.
Ideally, a patient who has therapeutic indication for HBOT would be exposed and offered this
therapy at a frequency and duration until the acute condition resolves or the chronic condition
reverts back to a state which will progress to healing without the need for further HBOT.
Frequent reassessments and monitoring must be part of the treatment regimen.

Policy
Non-emergent HBOT requires prior authorization from an FCHP Medical Director.
• FCHP will authorize CPT code 99183 for direct physician supervision of HBOT.
• FCHP will authorize HCPCS code C1300 for HBOT provided in a hospital outpatient
department (POS = 22) only.
Guidelines for HBOT
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All of the following Guidelines for HBOT and the applicable medical necessity criteria must be
met to satisfy coverage requirements for HBOT:
1. For the purposes of coverage, HBOT is defined as a treatment during which a patient
breathes pure 100% oxygen while inside a treatment chamber at 1.4 atmosphere absolute
(ATA) or greater.. Regarding topical oxygen therapy, there is insufficient data from peerreviewed published studies to conclude that topical oxygen therapy accelerates wound
healing. While a few small uncontrolled and inadequately controlled studies provide some
evidence that topical oxygen therapy may increase the rate of chronic wound healing, the
single adequately randomized trial evaluating topical oxygen therapy as an adjunct to
standard wound care failed to confirm these findings and did not demonstrate a treatment
effect for topical oxygen therapy. Large, well-designed, randomized controlled trials are
needed to determine if topical oxygen therapy provides any benefit to patients with
chronic wounds, either alone or as an adjunct to standard wound care. (Leslie et al., 1988;
Heng et al., 2000a; Heng et al., 2000b)
2. Direct supervision by an appropriately certified/trained physician or non-physician
practitioner 2 (NPP) is required for coverage.
• For hospital-based HOBT chambers, direct supervision means the physician or NPP
must be present in the hospital and immediately available to furnish assistance and
direction throughout the performance of the procedure. Immediately available means
immediate physical presence, and while immediate is not defined in terms of time or
distance, the general definition of the work means “without interval of time.”
Therefore, the supervising physician or NPP could not be performing another
procedure or service that he or she could not interrupt.
• For outpatient medical clinics and independent hyperbaric clinics, direct supervision
means that the supervising physician or NPP must be present in the clinic and
immediately available to furnish assistance and direction throughout the performance
of the procedure. This does not mean that the physician or NPP must be present in the
room where the procedure is being performed.
3. HBOT is performed in the setting of a hospital, either inpatient or outpatient. This is
predicated upon the potential need for intensive care level services and or advanced
cardiac life support (ACLS) should a complication occur in the delivery of HBOT. FCHP
expects that the hospital that provides the setting for the delivery of HBOT has completed
the process of physician credentialing. FCHP will cover HBOT when performed in a nonhospital setting (outpatient medical clinic or independent hyperbaric clinic) when the
following criteria are met:
a. Direct supervision is provided by a physician or NPP certified/trained in HBOT delivery 3
and ACLS, and
2

The NPPs that are permitted to provide direct supervision of therapeutic services are physician
assistants, nurse practitioners, clinical nurse specialists, certified nurse midwives, and licensed clinical
social workers. These NPPs may directly supervise outpatient therapeutic services that they may
personally furnish in accordance with state law and all additional requirements, including for example,
requirements for collaboration with, or general supervision by, a physician.
3
The UHMS recommends that physicians supervising the treatment of patients with
hyperbaric oxygen within the United States be board certified in a primary medical specialty, AND
either board certified or board eligible for certification in the subspecialty of Undersea and Hyperbaric
Medicine by a board sanctioned by the American Board of Medical Specialties.
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b. The facility must be equipped to provide an emergent airway and ACLS should a
complication occur.
4. The plan member does not have an absolute contraindication to HBOT. Absolute
contraindications include:
 Untreated pneumothorax
 Prior treatment with bleomycin (tradename Blenoxane). Case reports exist of patients
previously treated with bleomycin being exposed to hyperoxia during general
anesthesia subsequently developing fatal respiratory distress syndrome. Largely as a
result of these case reports previous bleomycin exposure is considered by many as an
absolute contraindication to HBOT. Some authors believe that bleomycin should be
considered a relative and not an absolute contraindication to HBOT. Small numbers of
patients previously treated with bleomycin have been uneventfully treated with HBOT
and many have successfully undergone general anesthesia. To make a rational risk
versus benefit decision we must consider in detail what the current evidence suggests
in regards to the general risks of bleomycin and HBOT and whether it is possible to risk
stratify patients previously treated with bleomycin identifying those at high risk of an
adverse outcome. Factors such as time elapsed since bleomycin treatment, the total
dose, evidence of pulmonary complications and the patients creatinine clearance all
need considering.
 Concomitant treatment with cisplatinor doxorubicin. HBOT may be considered after
these chemotherapeutic agents have been discontinued.
 Concomitant use of disulfiram.
 Pregnancy (the only exception should be a serious life-threatening situation, like gas
gangrene, necrotizing fasciitis, or carbon monoxide poisoning).
5. The plan member does not have a relative contraindication to HBOT or if the plan member
has a relative contraindication to HBOT it has been documented by the ordering physician
that the benefit of HBOT outweighs the risks. Relative contraindications include:
• Asthma
• Claustrophobia
• Congenital spherocytosis
• Chronic obstructive pulmonary disease
• Eustachian tube dysfunction
• High fever
• Pacemakers or epidural pain pumps
• Seizures
• Upper respiratory infection
FCHP covers the recommended uses of HBOT defined by the Hyperbaric Oxygen Therapy
Committee of the Undersea and Hyperbaric Medical Society (UHMS).
1. HBOT is covered for the following non-emergent medical conditions, when the Guidelines
for HBOT and the medical necessity criteria listed in Appendix A are met. Treatment
regimens for these conditions vary (see Appendix A). HBOT will be authorized for a
maximum of 30 treatments. Continued treatment with HBOT requires evidence of
compliance with and benefit from the prescribed treatment regimen.
• Chronic refractory osteomyelitis
• Delayed radiation injury (soft tissue and bony necrosis)
- Radiation-induced cystitis or hemorrhagic cystitis
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- Radiation-induced enteritis/proctitis
- Mandibular osteoradionecrosis
•
•
•

Compromised skin grafts and flaps (i.e., preexisting grafts or flaps that are showing
signs of failure or necrosis)
Wagner grade III or IV diabetic wounds/ulcers of the lower extremities that have failed
at least 30 days of standard wound therapy
In accordance with contractual obligation, for Fallon Senior Plan and NaviCare
members only, HBOT is a covered adjunct treatment for refractory actinomycosis.
(CMS NCD for Hyperbaric Oxygen Therapy 20.29)

2. HBOT is covered for the following medical emergencies when all of the Guidelines for
HBOT and the medical necessity criteria listed in Appendix B are met. HBOT for an
emergency medical condition does not require prior authorization.
• Decompression sickness
• Air or gas arterial embolism and symptomatic venous embolism, such as when
neurological manifestations or cardiovascular instability exist)
• Acute carbon monoxide poisoning
• Exceptional blood loss (anemia) when blood transfusion is not an option
• Acute carbon monoxide poisoning complicated by cyanide poisoning (after antidote
administration has been given)
• Clostridial myositis and myonecrosis (gas gangrene)
• Crush injury, compartment syndrome, and other acute traumatic peripheral ischemias
• Progressive necrotizing infections
• Intracranial abscess
• Partial or full thickness burns covering greater than 20% of total body surface area or
with involvement of the hands, face, feet or perineum
• Central retinal artery occlusion

Exclusions

1. Topical oxygen therapy (A4575, E0446). 4
2. Off-label use of HBOT for indications for which there is not a recommendation from the
Hyperbaric Oxygen Therapy Committee of the Undersea and Hyperbaric Medical Society
(UHMS), including but not limited to the treatment of decubitus ulcers, Lyme disease,
migraine of any etiology, complex regional pain syndrome, fibromyalgia, cerebral palsy,
4

Although FCHP’s Technology Assessment Committee has determined that topical oxygen therapy
does not meet FCHP’s Technology Assessment Criteria and is therefore not medically necessary, the
Federal Employees Health Benefits Program (FEHBP) requires coverage for all FDA-approved drugs,
devices or biological products. Therefore, topical oxygen therapy is covered for FEHBP members if an
FCHP Medical Director determines that it medically necessary. (FEHBP Carrier Letter No. 2001-27).
Topical oxygen therapy is administered via a topical oxygen chamber. Topical oxygen chambers were
recently (April 25, 2011) reclassified by the FDA from Class III into Class II. Class II devices require 510(k)
premarket approval. Topical oxygen chambers are indicated for the adjunct treatment of wounds on the
extremities, including skin ulcerations due to diabetes, venous stasis, and post-surgical infections,
gangrenous lesions, decubitus ulcers, amputations/infected stumps, skin grafts, burns, and frostbite.
Topical oxygen chambers are not indicated for the treatment of decompression sickness, arterial gas
emboli, or carbon monoxide poisoning.
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autistic disorder, or chronic fatigue syndrome, or to prevent mandibular
osteoradionecrosis pre and/or post dental extraction, or intraoral implant failure.

Related codes

Professional charges
FCHP does not cover E/M services on the same date of service as an HBOT treatment unless
there is a separately identifiable service provided. Wound assessment, wound monitoring, and
redressing the wound, in addition to assessing the patient, prior to and subsequent to HBOT
are an integral part of the treatment.
Direct physician supervision of HBOT is reported with CPT 99183. Only one (1) unit of direct
physician supervision (CPT 99183) is covered per session. Physician supervision of HBOT is
covered in the following places of service:
1. Inpatient hospital (POS = 21)
2. Outpatient hospital (POS = 22)
3. Outpatient medical clinic or independent hyperbaric clinic (POS = 49)
Facility charges
The facility charge for inpatient hospital (POS = 21) HBOT is reported on Form CMS 1450 or
its electronic equivalent with revenue code 940 (without a corresponding CPT or HCPCS
code).
The facility charge for hospital outpatient department (POS = 22) HBOT is reported with
HCPCS code C1300. C1300 is reported in units, one (1) unit = 30 minutes. The following may
be included in calculating the total number of 30-minute intervals billable under C1300: (1)
time spent by the patient under 100% oxygen; (2) descent; (3) air breaks; and (4) ascent. This
must be supported by the documentation.
FCHP does not reimburse facility charges associated with outpatient medical clinics or
independent hyperbaric clinics (POS = 49).
Codes
Number
Description
CPT
99183
Physician attendance and supervision of hyperbaric oxygen
therapy, per session
HCPCS
A4575
Topical hyperbaric oxygen chamber, disposable
E0446
Topical oxygen delivery system, not otherwise specified,
includes all supplies and accessories
C1300
Hyperbaric oxygen under pressure, full body chamber, per 30
minute intervals
Copyright © 2012 American Medical Association, Chicago, IL

Products to Which This Policy Applies
⊕
⊕
⊕
⊕
⊕
⊕
⊕

FCHP Direct & Select Care
FCHP Steward Community Care
Fallon Preferred Care
Major Medical
MassHealth
Commonwealth Care
Companion Care
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⊕
⊕
Ø

Fallon Senior Plan
NaviCare
Summit Elder Care® PACE (With the exception of emergency care, all services for Summit
ElderCare® PACE participants must be authorized and arranged by the Summit
ElderCare (SE) Interdisciplinary Team (IDT) overseeing the care for that participant. The
applicable IDT can be determined by the HCO code on the participant ID card. A Summit
ElderCare clinician is always on call and can be reached by dialing any of the site
telephone numbers.)

References

1. Centers for Medicare & Medicaid Services (CMS). National Coverage Determination (NCD)
for Hyperbaric Oxygen Therapy (20.29). Effective June 19, 2006.
2. Agence D’évaluation Des Technologies Et Des Modes D’intervention En Santé (AETMIS).
Indications for Hyperbaric Oxygen Therapy: Update. 2009. Accessed March 27, 2011.
Available at URL address: http://www.aetmis.gouv.qc.ca/site/250.1093.0.0.1.0.phtml
3. Bennett MH, Kertesz T, Yeung P. Hyperbaric Oxygen for Idiopathic Sudden Sensorineural
Hearing Loss and Tinnitus. Cochrane Database Syst Rev. 2007 Jan 24;(1):CD004739.
4. eMedicine Specialties. Latham E. Hyperbaric Oxygen Therapy. Updated May 19, 2010.
Accessed March 27, 2011. Available at: http://emedicine.medscape.com/article/1464149overview.
5. eMedicine Specialties. Natal BL. Venous Air Embolism: Treatment & Medication. Updates:
July 27, 2009. Accessed march 27, 2011. Available at:
http://emedicine.medscape.com/article/761367-treatment.
6. Gesell, Laurie B. (Chair and editor) (2008). Hyperbaric Oxygen Therapy Indications. The
Hyperbaric Oxygen Therapy Committee Report (12 Ed.). Durham, NC: Undersea and
Hyperbaric Medical Society. ISBN 0930406230.
7. McDonagh M, Helfand M, Carson S, Russman BS. Hyperbaric Oxygen Therapy for
Traumatic Brain Injury: A Systematic Review of the Evidence. Arch Phys Med Rehab. 2004
Jul;85:1198-204.
8. Medicare Decision Memorandum: Hyperbaric Oxygen Therapy (HBO) in the Treatment of
Hypoxic Wounds and Diabetic Wounds of the Lower Extremities. CAG-00060N. Date:
August 30, 2002.
9. Ohno K, Noguchi Y, Kawashima Y, Yagishita K, Kitamura K. Secondary Hyperbaric Oxygen
Therapy for Idiopathic Sudden Sensorineural Hearing Loss in the Subacute and Chronic
Phases. J Med Dent Sci. 2010 Jun;57(2):127-32.
10. Senechal C, Larivee S, Richard E, Marois P. Hyperbaric Oxygenation Therapy in the
Treatment of Cerebral Palsy: A Review and Comparison to Currently Accepted Therapies.
J Am Physic Surg. 2007;12(4):109-13.
11. Undersea and Hyperbaric Medical Society (UHMS). www.uhms.org.
12. U.S. Navy Diving Manual. Volume 5. Chapter 20 Diagnosis and Treatment of
Decompression Sickness and Arterial Gas Embolism.
13. Weaver LK, Churchill SK. Hypoxemia with air breathing periods in U.S. Navy Treatment
Table 6. UHM. 2006:33(1):11-5.
14. UHMS Position Statement. Clinician Attendance of Hyperbaric Oxygen Therapy. Available
at: http://www.uhms.org/portals/0/pdf/ClinicianAttendanceREV.pdf.
15. UHMS Position Statement. Standards for Clinical Hyperbaric Treatment Facilities. March
2009. Available at:
http://membership.uhms.org/resource/resmgr/position_papers/standards_for_clinical_hyp
er.pdf.

Hyperbaric Oxygen Therapy

Page 7 of 27

16. Feldmeier JJ, Hopf HW, Warriner RA 3rd, UHMS Position Statement: Topical Oxygen For
Chronic Wounds. Undersea Hyperb Med. 2005;32(3):157-168.
17. Undersea and Hyperbaric Medical Society. Hyperbaric Oxygen Therapy Committee Report
2003. Copyright © 2003 Undersea and Hyperbaric Medical Society, Inc.
18. eMedicine Specialities. Shochat GN and Tarabar A. Carbon Monoxide Toxicity in
Emergency Medicine. Updated: April 27, 2010. Available at:
http://emedicine.medscape.com/article/819987-overview.
19. eMedicine Specialties. Soghoian S, Corden TE, et al. Pediatric Carbon Monoxide Toxicity
Treatment and Management. Updated: July 7, 2010. Available at:
http://emedicine.medscape.com/article/1009092-overview.
20. Hayes Directory. Hyperbaric Oxygen Therapy for Carbon Monoxide Poisoning. December
22, 2008. © 2008 Winifred S. Hayes, Inc.
21. Buckley NA, Isbister GK, Stokes B, Juurlink DN. Hyperbaric Oxygen for Carbon Monoxide
Poisoning: A Systematic Review and Critical Analysis of the Evidence. Toxicol Rev.
2005;24(2):75-92.
22. Neubauer RA, Neubauer V, Ko Chi Nu, A, Maxfield WS. Treatment of Late Neurologic
Sequlelae of Carbon Monoxide Poisoning with Hyperbaric Oxygenation: A Case Series. J
Am Phys Surg. 2006;11(2):56-9.
23. Van Meter KW. A Systematic Review of the Application of Hyperbaric Oxygen in the
Treatment of Severe Anemia: An Evidence-Based Approach. Undersea Hyperb Med.
2005;32(1):61-83.
24. Weiss JP, Neville EC: Hyperbaric oxygen: primary treatment of radiation-induced
hemorrhagic cystitis. J Urol. 1989;142:43-45.
25. Mader, JT, Shirtliff M, Calhoun JH. Staging and Staging Application in Osteomyelitis. Clin
Infect Dis. 1997;25:1303-9.
26. Davis JC, Gates GA, Lerner C, et al. Adjuvant Hyperbaric Oxygen in Malignant External
Otitis. Arch Otolaryngol Head Neck Surg. 1992;1218(1):89-93.
27. Chen CR, Ko JY, Fu TH, Wang CJ. Results of Chronic Osteomyelitis of the FemurTreated
with Hyperbaric Oxygen: A Preliminary Report. Chang Gung Med J. 2004;27(2):91-7.
28. Hayes Directory. Hyperbaric Oxygen Therapy for Soft Tissue Radiation Injuries. May 5,
2010. © 2010 Winifred S. Hayes, Inc.
29. Bevers RF, Bakker DJ, Kurth KH. Hyperbaric Oxygen Treatment for Hemorrhagic Radiation
Cystitis. Lancet. 1995;3468978):803-5.
30. Corman JM, McClure D, Pritchett R, et al. Treatment of Radiation Induced Hemorrhagic
Cystitis with Hyperbaric Oxygen. J Urol. 2003;169(6):2200-2.
31. Chong KT, Hampson NB, Corman JM. Early Hyperbaric Oxygen Therapy Improves
Outcome for Radiation-Induced Hemorrhagic Cystitis. Urology. 2005;65(4):549-53.
32. Neheman A, Nativ O, Moskovitz B, Stein A. Hyperbaric Oxygen Therapy for RadiationInduced Hemorrhagic Cystitis. BJU Int. 2005;96(1):107-9.
33. Del Pizzo JJ, Chew BH, Jacobs SC, and Sklar GN. Treatment of Radiation Induced
Hemorrhagic Cystitis with Hyperbaric Oxygen: Long-term Follow-up. J Urol. 1998;160(3 Pt
1):731-3.
34. Marx RE, Johnson RP, Kline, SN. Prevention of Osteoradionecrosis: A Randomized
Prospective Clinical Trial of Hyperbaric Oxygen Versus Penicillin. J Am Dent Assoc..
1985;111(1):49-54.
35. Hayes Directory. Hyperbaric Oxygen Therapy for Osteoradionecrosis. March 12, 2009. ©
2009 Winifred S. Hayes, Inc.
36. Bennett MH, Feldmeier J. Hampson N, et al. Hyperbaric Oxygen Therapy for Late
Radiation Tissue Injury. The Cochrane Database of Systemic Reviews. 2005, Issue 3. Art.
No.: CD005005.pub2.

Hyperbaric Oxygen Therapy

Page 8 of 27

37. Sidik S, Hardjodisastro D, Setiabudy R, Gondowiardjo S. Does Hyperbaric Oxygen

Administration Decrease Side Effect and Improve Quality of Life After Pelvic Radiation?
Acta Med Indones.. 2007;39(4):169-173.
38. Mayer R, Hamilton-Farrell MR, van der Kleij AJ, et al. Hyperbaric Oxygen and
Radiotherapy. Strahlenther Onkol. 2005;181(2):113-123.
39. Dall’Era MA, Hampson NB, Hsi RA, Madsen B, Corman JM. Hyperbaric Oxygen Therapy
for Radiation Induced Proctopathy in Men Treated for Prostate Cancer. J Urol.
2006;176(1):87-90.
40. Marshall GT, Thirlby RC, Bredfeldt JE and Hampson NB. Treatment of Gastrointestinal
Radiation Injury with Hyperbaric Oxygen. UHM. 2007;34(1):35-42.
41. Clarke RE, Tenorio LM, Hussey JR et al. Hyperbaric Oxygen Treatment of Chronic
Refractory Radiation Proctitis: A Randomized and Controlled Double-Blind Crossover Trial
with Long-Term Follow-up. Int J Radiat Oncol Biol Phys. 2008;72(1):134-143.
42. Hayes Directory. Hyperbaric Oxygen Therapy for Burns, Infections, and Nondiabetic
Counds. © 2008 Winifred S. Hayes, Inc.
43. Brannen AL, Still J, Haynes M, et al. A Randomized Prospective Trial of Hyperbaric Oxygen
in a Referral Burn Center Population. Am Surg. 1997;63(3):205-8.
44. Villanueva E, Bennett MH, Wasiak J, Lehm JP. Hyperbaric Oxygen Therapy for Thermal
Burns. Cochrane Database Syst Rev. 2004;(3):CD004727.
45. Hayes Directory. Hyperbaric Oxygen Therapy for Diabetic Foot Wounds. September 15,
2008. © 2008 Winifred S. Hayes, Inc.
46. Leslie CA, Sapico FL, Ginunas VJ, Adkins RH. Randomized Controlled Trial of Topical
Hyperbaric Oxygen for Treatment of Diabetic Foot Ulcers. Diabetes Care. 1988;11(2):111115.
47. Heng MC, Harker J, Csathy G, et al. Angiogenesis in Necrotic Ulcers Treated With
Hyperbaric Oxygen. Ostomy Wound Manage. 2000a;46:18-28, 30-32.
48. Heng MC, Harker J, Bardakjian VB, Ayvazian H. Enhanced Healing And Cost-Effectiveness
of Low-Pressure Oxygen Therapy In Healing Necrotic Wounds: A Feasibility Study Of
Technology Transfer. Ostomy Wound Manage. 2000b;46(9):52-60,62.
49. Tempel R, Severance HW. Proposing Short-term Observation Units for the Management of
Decompression Illness. Undersea Hyperb Med. 2006;33(2):89-94.
50. Daly MC, Faul J, Steinberg JS. Hyperbaric Oxygen Therapy as an Adjunctive Teatment for
Diabetic Foot Wounds: A Comprehensive Review with Case Studies. Wounds.
2010;22(1):1-11.
51. Kranke P, Bennett MH, Martyn-St.James M, et al. Hyperbaric Oxygen Therapy for Chronic
Wounds. Cochrane Database Syst Rev. 2012 Apr 18;4:CD004123.
52. Abidia A, Laden G, Kuhan G, et al. The Role of Hyperbaric Oxygen Therapy in Ischemic
Diabetic Lower Extremity Ulcers: A Double-Blind Randomised-Controlled Trial. Eur J Vasc
Endovasc Surg. 2003;25(6):513-518.
53. Holy R, Navara M, Dosel P, et al. H Hl Hyperbaric Oxygen Therapy in Idiopathic Sudden
Sensorineural Hearing Loss (ISSNHL) in Association with Combined Treatment. Undersea
Hyperb Med. 2011;38(2):137-42.

Committee Review Dates

Technology Assessment Committee: 06/24/2011, 06/26/2012

Appendix A
Indication

Hyperbaric Oxygen Therapy

Medical necessity criteria/treatment

Page 9 of 27

regimen
HBOT is covered for the following non-emergent medical conditions where (1) there is
time for treatment planning, and (2) treatment is provided on an outpatient basis.
Chronic refractory osteomyelitis
HBOT is considered a medically necessary
adjunct treatment for chronic refractory
Refractory osteomyelitis is defined as
osteomyelitis, i.e., patients with Ciernychronic osteomyelitis that persists following Mader classification stage 3B and 4B
osteomyelitis. 5
appropriate medical and surgical
interventions. Such interventions include the
Treatment depends on the severity of the
use of antibiotics, aspiration of abscess,
patient's clinical disease. Patients with
immobilization of the affected extremity,
chronic refractory osteomyelitis are usually
and surgery.
treated at 2.0 to 2.5 ATA for 90-120
The UHMS recommends that HBOT be used minutes per day, 5 days per week and
typically receive 20-40 treatments over a 4
in patients with Cierny-Mader classification
to 6 week period.
stage 3B and 4B osteomyelitis and in
conjunction with the above medical and
There have been no randomized,
surgical treatments.
prospective studies of HBOT in patients
with chronic refractory osteomyelitis. Many
More often than not, refractory
clinical variables involved with
osteomyelitis is seen in patients whose
osteomyelitis exist, which make clinical
systems are compromised. This condition
studies difficult to design and evaluate.
often results in nonhealing wounds, sinus
tracts, and, in the worst case, more
Davis et al. (1992) treated 16 patients with
aggressive infections that require
malignant external otitis with adjuvant
amputation.
HBOT. All 16 cases responded promptly
when a 30-day course of HBOT was added
A unique mechanism by which HBOT is
to the antibiotic regimen and all patients
beneficial in osteomyelitis is in promoting
remained free of infection or neurologic
osteoclast function. The resorption of
deficit during 1 to 4 years of follow-up.
necrotic bone by osteoclasts is oxygendependent. This has best been
Chen et al. (2004) treated 13 patients with
demonstrated in animal models of
osteomyelitis. Additionally, HBOT facilitates chronic refractory osteomyelitis of the
femur with adjunctive HBOT. The most
the penetration or function of antibiotic
Cierny-Mader Staging System for Osteomyelitis
Anatomic type:
Stage 1: medullary osteomyelitis
Stage 2: superficial osteomyelitis
Stage 3: localized osteomyelitis
Stage 4: diffuse osteomyelitis
Physiologic class:
A host: healthy
B host:
Bs: systemic compromise
Bl: local compromise
Bls: local and systemic compromise
C host: treatment worse than the disease
5
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drugs. Other properties of HBOT, such as
neovascularization and blunting the
inflammatory response, likely provide
additional benefit.
Patients with Cierny-Mader Stage 1 and 2
are primarily treated with antibiotics and
limited surgical debridement. HBOT is not
recommended for these patients.
Delayed radiation injury (soft tissue and
bony necrosis)
Radiation injuries should be further subclassified as acute, sub-acute or delayed
complications. Acute and subacute injuries,
while often very debilitating, are usually selflimiting.
Delayed radiation injuries are typically seen
after a latent period of six months or more
and may develop many years after the
radiation exposure. Sometimes, acute or
subacute injuries are so severe that they
never resolve and evolve to become chronic
injuries indistinguishable from delayed
radiation injuries. These are termed
consequential effects and are not
characterized by a symptom-free latent
period. While uncommon, these delayed
injuries can cause devastating chronic
debilitation to patients. Notably, they can
be quiescent until an invasive procedure is
performed in the radiation field. Delayed
radiation injuries are generally divided into
soft tissue 6 and hard tissue radionecrosis.

common infection was Staph. aureus. All
cases were classified as Cierny-Mader
stage 3 or 4. Surgical debridement and
parenteral antibiotic treatment were
provided. HBOT was administered at 2.5
ATA for 120 minutes 5 days per week. The
average number of treatments was 32.
Complete eradication of infection with no
recurrence was noted in 12 or 13 patients.
Follow-up ranged from 12 to 42 months.
HBOT is considered a medically necessary
adjunct treatment for the following
delayed radiation injuries:
1. Radiation-induced hemorrhagic cystitis
2. Radiation-induced enteritis/proctitis
3. Mandibular osteoradionecrosis
Radiation-induced hemorrhagic cystitis
Currently, the largest group of reported
patients treated with HBOT for soft tissue
radionecrosis are those with hemorrhagic
cystitis. Published case series and
prospective, nonrandomized clinical trials
corroborate one another, providing a
degree of external validity. Larger studies
are warranted. A national registry is
currently being evaluated, from which
more powerful conclusions may be
forthcoming.
Del Pizzo et al. (1998) treated 11 patients
with radiation-induced hemorrhagic
cystitis. Patients received HBOT at 2.0 ATA
for 90 minutes 5 days a week. Average
number of treatments was 40 and mean
follow-up was 5.1 years. Of these 11

6

Soft tissue radionecrosis results from damage done to non-osseous tissues by ionizing radiation during
the course of radiotherapy for cancer. The introduction of radiation therapy made the cure of solid
tumors of the head, neck, and pelvis a reality. The powerful beams destroy some tumor masses. But the
new therapy also exacts a toll on the body. Tissues in the path of the radiation beam suffer damage.
Once the patient is exposed to the radiation beam, tissue damage begins. The layer of endothelium
supplying the irradiated area starts to proliferate, resulting in a proliferative endarteritis. This
proliferation, most often noted in the capillaries, continues and interferes with the normal processes of
supplying blood to irradiated areas. The tissue begins to manifest ischemic changes, and may become
frankly necrotic. In irradiated areas, ischemia and necrosis can occur. Ischemic tissue may survive
without adequate blood supply for a long period of time, until a traumatic or infectious incident triggers
the events leading to extensive tissue death. There is no spontaneous resolution from the vasculitis and
the inflammation progresses after completion of the radiotherapy. Surgeons attempting repair confront
numerous complications. The area surrounding the lesion is also damaged. When attempting to graft to
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The goal of HBOT is to increase the oxygen
tension in both hypoxic bone and tissue to
stimulate growth in functioning capillaries,
fibroblastic proliferation, and collagen
synthesis.
Radiation-induced hemorrhagic cystitis
A particularly debilitating soft tissue
radionecrosis occurs in the bladder with
hemorrhagic cystitis. Secondary infection is
almost always present. None of the earlier
therapies such as the intravascular
instillation of formalin or silver nitrate, the
systemic use of steroids or antibiotics, the
hydrostatic dilatation of the bladder, or the
bilateral ligation of the hypogastric arteries
proved effective in studies. Weiss and
Neville (1989) showed marked improvement
of patients with radiation cystitis who
underwent HBOT. Hypervascularity of the
bladder wall was diminished, symptomatic
relief was obtained, and clinical remissions
were evident.
Radiation-induced enteritis/proctitis
Radiation therapy to the pelvis can cause
late effects to intestinal tissues. Chronic
radiation enteritis develops in 4% to 22% of
patients after treatment. The symptoms are
frequently disabling and may be
progressive, including bleeding, ulceration,
fistulas, strictures, and intestinal obstruction.
Depending on the site of radiation injury, a
latency period of 3 to 12 months may be
seen. Usual medical management of
radiation enteritis or proctitis includes:
systemic or topical steroids, antibiotics, pain
control, and barrier agents.
Mandibular osteoradionecrosis
Radiation therapy is a major therapeutic
modality for the management of head and
neck cancers, administered as a primary,
adjuvant, or palliative therapy. The
mandible, or lower jaw, is the most common

patients, 3 experienced complete
resolution of symptoms, 3 had persistent
symptoms and required urinary diversion,
and 5 initially responded but experienced
recurrent symptoms necessitating
definitive therapy.
Corman et al. (2003) treated 62 patients
with radiation-induced hemorrhagic
cystitis. The primary pathologic conditions
were prostate cancer and bladder cancer.
Patients received an average of 33 HBOT
treatments (range 9 to 68). Of the 62
patients, 49 experience completed
resolution or marked improvement of
hematuria. Of the patients who did not
improve, 7 terminated treatment early do
to comorbidities, claustrophobia and
temporary resolution of symptoms. Followup ranged from 10 to 120 months.
Chong et al. (2005) published a separate
article on results of the above study.
Chong et al. noted that treatment within 6
months of onset of symptoms is associated
with a greater response rate.
Neheman et al. (2005) treated 7 patients
with radiation-induced hemorrhagic
cystitis. Patients received an average of 30
treatments (range 18-57). Follow-up was 24
months (range 3-53 months). Hematuria
resolved in all 7 patients shortly after
treatment. 2 had recurrence and were
retreated until hematuria resolved.
Radiation-induced enteritis/proctitis
Dall’Era et al. (2006) studied the efficacy of
HBOT in 27 patients with treatmentresistant radiation-induced proctitis. The
treatment regimen was 100% oxygen at
2.4 ATA for 90 minutes for 5–7 days
weekly for an average of 36 sessions
(range 29–60). A total of 48% had
complete resolution of bleeding and 28%
had significantly fewer bleeding episodes,

or rotate a flap, surgeons must connect to tissues that are ischemic and hypoxic. Procedures often fail
because the tissue does not heal due to ischemia.

Hyperbaric Oxygen Therapy

Page 12 of 27

site of radiation-induced tissue damage
following treatment of these cancers, with
an incidence of 5% to 15%. The diagnosis of
osteoradioecrosis depends primarily on
clinical and radiographic changes in the
bone, and the typical signs and symptoms
include ulceration of the mucosa, loosening
of the teeth (in the case of mandibular
osteoradioecrosis), and exposure of the
necrotic bone with development of a
chronic non-healing wound.

21% had complete resolution of rectal
ulceration and 29% had improvement in
rectal ulceration. There was an overall
improvement in two thirds of these
previously treatment-resistant patients.
Marshall et al. (2007) treated 65 patients
with an initial series of 30 daily treatments
of 100% oxygen at 2.36 ATA for 90
minutes. Endoscopic documentation of
healing was used when available. Thirtytwo patients with partial symptom
response or endoscopic evidence of
healing received an additional 6 to 30
treatments. The response rate was 68%,
with a complete and partial response rate
of 43% and 25% respectively.
Mandibular osteoradionecrosis
The most widely used protocol for HBOT
for the prevention and treatment of
mandibular osteoradionecrosis is a
protocol that was developed initially by
Marx and colleagues in the 1980s, called
the Marx protocol. Patients are treated as
follows:
Stage I – Primary HBO therapy, regardless
of prior treatment. Begin with 30 HBOT
treatments at 2.4 ATA for 90 minutes. If no
improvement, advance to Stage II. If
improvement, give 10 additional HBOT
treatments. Stage I responders
demonstrate a softening of the radiated
tissues and spontaneous sequestration of
the exposed bone with formation of
granulation tissue.
Stage II – Surgical debridement (transoral
resection/alveolar sequestrectomy) of
nonviable bone and additional HBOT.
Patients have an amount of nonviable bone
in excess of that capable of resorption
and sequestration from HBOT-induced
angiogenesis alone. Surgery must maintain
mandibular continuity and not compromise
blood supply of adjacent viable, but
radiation-damaged bone, but may include
extraction of involved dentition. If no
improvement, advance to Stage III. If
improvement, give 10 additional
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(postoperative) HBOT treatments. Tissues
that heal without complication are
challenged with a prosthesis, as are tissues
in Stage I responders.
Stage III – More extensive resection
(continuity resection) with additional HBOT
and secondary delayed reconstruction.
Patients represent those with a greater
quantity of nonviable bone and/or soft
tissue unable to be managed by HBOTinduced angiogenesis alone or HBOT
combined with local sequestrectomy.
Minimum of 30 preoperative dives.
Postoperative treatment: give 10
additional HBO treatments.
Stage III – Reconstruction: 10 weeks after
successful resolution of mandibular ORN:
20 preoperative dives, then reconstruction
with bone graft, then 10 postoperative
dives.
HBOT is not covered for the prevention of
mandibular osteoradionecrosis (including
but not limited to pre and/or post dental
extraction).

Skin grafts and flaps (compromised)
A skin graft is a transplanted tissue without
its blood supply which is transferred during
skin grafting surgery, a type of surgical
grafting where transplantation of skin is
performed. A skin flap differs from graft in
that it is a section of tissue that comes with
its original blood supply.
HBOT is neither necessary nor
recommended for the support of normal,
uncompromised grafts or flaps. However, in
tissue compromised by irradiation or in
other cases where there is decreased
perfusion or hypoxia, HBOT has been shown
to be extremely useful in flap salvage.
Hyperbaric oxygen can help maximize the
viability of the compromised tissue thereby
reducing the need for regrafting or repeat
flap procedures. The criteria for selecting
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HBOT is not covered to prevent
complications or improve survival of
intraoral implants in an irradiated field.
HBOT is considered a medically necessary
adjunct treatment for compromised skin
grafts and flaps.
Identification of the underlying cause for
graft or flap compromise can assist in
determining the proper clinical
management and use of hyperbaric
oxygen therapy.
Clinical opinion varies as to what
constitutes an appropriate timeframe of
when to utilize HBOT as an intervention.
Many failing or compromised grafts/flaps
present within 2 weeks of the procedure.
To be maximally effective, HBOT should
be started as soon as signs of flap
compromise appear.
The current standard for HBOT to treat a
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the proper patients that are likely to benefit
from adjunctive hyperbaric oxygen for graft
or flap compromise is crucial for a successful
outcome.

compromised graft or flap 90-120 minutes
twice daily at 2.0 to 2.5 ATA until the graft
or flap appears viable and then once per
day until completely healed. In general,
benefit should be seen by 20 treatments.
(Hyperbaric Oxygen Therapy Committee
Report 2003 - Skin Grafts and Flaps)
HBOT is not covered for the initial
preparation of a base for skin grafting or
for normal, uncompromised skin grafts.

Arterial insufficiencies (enhancement of
healing in selected problem wounds)
Normal wound healing proceeds through
stages of hemostasis, removal of infectious
agents, resolution of the inflammatory
response, reestablishment of a connective
tissue matrix, angiogenesis, and resurfacing.
Problem (or chronic) wounds are those
which do not proceed completely through
this process because of any number of local
and systemic host factors. For this reason,
chronic wounds are often categorized as
diabetic wounds, venous stasis ulcers,
arterial ulcers, or pressure ulcers. Wounds
that fail to heal are typically hypoxic.
Multiple components of the wound healing
process are affected by oxygen
concentration or gradients, which explains
why hyperbaric oxygen therapy (HBOT) can
be an effective therapy to treat chronic
wounds.

HBOT may be used to prepare an already
compromised recipient site for a new graft
or flap.
HBOT is considered a medically necessary
for Wagner 7 grade III or IV diabetic
wounds/ulcers of the lower extremities
only after there have been no measureable
signs of healing after at least 30 days of
standard wound therapy. 8 HBOT is
covered as an adjunctive treatment and
must be used in addition to standard
wound care.
Diabetic wounds of the lower extremities
No standard protocol has been identified
for HBO therapy sessions. Treatment for
diabetic wounds of the lower extremities is
generally at 2.0 to 2.5 ATA for 90-120
minutes. HBOT is generally performed
once daily, 5 days a week for a total of 30
sessions. (Abidia et al. 2003; Daly et al.
2010)
Because the goals of HBOT for wound
healing include cellular proliferation and

7

Wagner Grading System
1. Grade 1: Superficial Diabetic Ulcer
2. Grade 2: Ulcer extension
a. Involves ligament, tendon, joint capsule or fascia
b. No abscess or osteomyelitis
3. Grade 3: Deep ulcer with abscess or osteomyelitis
4. Grade 4: Gangrene to portion of forefoot
5. Grade 5: Extensive gangrene of foot
8
Wagner grades III–V diabetic wounds/ulcers of the lower extremity that are refractory to aggressive
medical management including wound care, glucose control and surgical debridement or surgical
revascularization. A Wagner grade III wound involves a deep ulcer that contains an abscess,
osteomyelitis, or both; grade IV is an ulcer that has led to gangrene of the toes and/or forefoot; and a
grade V ulcer has caused gangrene of the entire foot or enough of the foot that it cannot be salvaged.
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Diabetic wounds of the lower extremities
have been the focus of most wound
research in hyperbaric medicine, since the
etiology of these wounds is multifactorial,
and HBOT can address many of these
factors. Based on the body of evidence
adjunctive HBOT is recommended for the
treatment of diabetic lower extremity
wounds that show evidence of deep soft
tissue infection, osteomyelitis, or gangrene.
HBOT has been shown to reduce the
amputation rate in patients with diabetic
ulcers as well. Note that HBOT should be
used in conjunction with a complete wound
healing care plan. As with all chronic
wounds, other underlying host factors (e.g.,
large vessel disease, glycemic control,
nutrition, infection, presence of necrotic
tissue, offloading) must be simultaneously
addressed in order to have the highest
chance of successful healing and functional
capacity.
Idiopathic sudden sensorineural hearing loss
ISSHL)
ISSHL is defined as a hearing loss of at least
30 dB occurring within three days over at
least three contiguous frequencies. The
most common clinical presentation involves
an individual experiencing a sudden
unilateral hearing loss, tinnitus, a sensation
of aural fullness and vertigo. It has been
estimated that as many as 65% of cases may
resolve spontaneously.
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angiogenesis, it should not be expected
that the wound would be completely
healed at the end of the treatment period.
There is no published literature that shows
improved benefit by providing additional
treatment beyond 30 sessions. “The
effectiveness of HBOT does not lie solely
in the direct healing of lower extremity
wounds, but rather in the changes it brings
to the periwound area. In addition to the
production of growth factors, angiogenesis
is stimulated through the production and
release of VEGF, which can lead to
activation and mobilization of local stem
cells. HBOT has been shown to reduce
inflammation and apoptosis in the wound
allowing for a more hospitable
environment for healing to occur.” (Daly et
al. 2010)

HBOT is considered medically necessary
for patients with moderate to profound
ISSHL (>/= 41 dB) who present within 14
days of symptom onset.
Patients who present with ISSHL should
undergo a complete evaluation by an
otolaryngologist and audiologist, inclusive
of appropriate audiological and imaging
studies, to determine the degree and
potential etiology of disease.
Patients determined to have ISSHL and
meet the selection criteria may benefit
from HBO2. (Holy et al. 2011) The
recommended treatment profile consists of
100% O2 at 2.0 to 2.5 atmospheres
absolute for 90 minutes daily for 10 to 20
treatments. The 2.4 ATA treatment
pressure is probably most practical,
especially for facilities with multiplace
chamber operations. Patients
with no known contraindications to steroid
therapy should also be treated
concomitantly with oral corticosteroids.
Continued consultation and follow-up with
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an otolaryngologist is recommended.
The optimal number of HBOT treatments
will vary, depending on the severity and
duration of symptomatology and the
response to treatment. Utilization review is
recommended after 20 treatments.

Appendix B
Indication

Medical necessity criteria/treatment
regimen

HBOT is a first-line or adjunct treatment for the following medical emergencies. Care for
these medical emergencies is typically provided in an acute care hospital on an inpatient
basis.
Decompression sickness
HBOT is considered a medically necessary
first-line treatment for DCS.
Decompression sickness (DCS) describes a
condition arising from dissolved gases
Although treatment as soon as possible
coming out of solution and forming
has the greatest success, recompression is
bubbles inside the body. Since bubbles can still the definitive treatment, and no
form in or migrate to any part of the body,
exclusionary time from symptom onset has
DCS can produce many symptoms, and its
been established.
effects may vary from joint pain and rashes Administer 100% oxygen as soon as
to paralysis and death.
possible, intubate if necessary.
DCS is best known as an injury that affects
scuba divers. The pressure of the
surrounding water increases as the diver
descends and reduces as the diver ascends.
The risk of DCS increases by diving long or
deep without slowly ascending and making
the decompression stops needed to
eliminate the inert gases normally, although
the specific risk factors are not well
understood. Some divers seem more
susceptible than others under identical
conditions.
For purposes of deciding the appropriate
treatment, symptoms of decompression
sickness are generally divided into two
categories, Type I and Type II. Because the
treatment of Type I and Type II symptoms
may be different, it is important to
distinguish between these two types of
decompression sickness.
The "bends" (joint pain) accounts for about
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Patients with type I or mild type II DCS can
dramatically improve and have complete
symptom resolution with 100% oxygen.
This improvement should not dissuade the
practitioner from HBO referral or transfer,
as relapses have occurred with worse
outcomes.
Treatment tables govern the exact
combination of timing and depths. These
were developed primarily by the US Navy
with some minor modifications by the US
Air Force. Table 6 is most commonly used.
While most will improve with a single HBO
treatment, 38.5% will have relapses, half of
those within 24 hours. Observation for 24
hours is strongly recommended after HBO
treatment. (Temple and Severence, 2006)
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60% to 70% of all DCS cases, with the
shoulder being the most common site.
These types are classified medically as type
I.
Neurological symptoms are present in 10%
to 15% of all DCS type II cases with
headache and visual disturbances the most
common. DCS cases with neurological
symptoms, lung symptoms (the chokes) and
mottled or marbled skin (skin bends) should
always be treated with hyperbaric
oxygenation. These conditions are very
serious and potentially fatal if untreated.
Air or gas arterial embolism
Gas embolism occurs when air bubbles are
introduced to the arteries or veins.
Arterial gas embolism (AGE) is a major
cause of death in diving and the initiating
cause (pulmonary barotrauma) usually goes
undetected. Caused most often by the
expansion of respiratory gases during
ascent, AGE also occurs when the breath is
held during ascent from a dive. In addition,
AGE can result from accidental intravenous
air injection or some surgical procedures,
penetrating chest trauma, chest tube
placement and bronchoscopy. Symptoms
usually occur within seconds to minutes of
the event and can include loss of
consciousness, confusion, neurological
deficits, cardiac arrhythmias, or cardiac
arrest.
Venous gas embolism (VGE) commonly
occurs after diving. However, VGE is a
predominantly iatrogenic complication.
Most cases of VGE are subclinical with no
adverse outcome and thus go unreported.
The potentially life-threatening and
catastrophic consequences of VGE are
directly related to its effects on the
affected organ system where the embolus
lodges. VGE manifests as hypotension,
tachypnea, pulmonary edema or cardiac
arrest. Indications for HBOT include
neurological manifestations and
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HBOT is considered a medically necessary
first-line treatment for AGE and
symptomatic VGE.
HBOT is not indicated for asymptomatic
VGE however it can effect clinical
improvement in patients with secondary
pulmonary edema.
If the reason for symptoms is firmly
established to be due to causes other than
DCS or gas embolism (e.g. injury, sprain,
poorly fitting equipment), then HBOT is
not necessary. If the need for
recompression cannot be ruled out then
treatment should commence.
Treatment consists of an initial
compression to 2.82 ATM, using US Navy
Table 6 or equivalent. Administration of
repetitive treatments is recommended until
there is no further stepwise improvement,
typically one to two treatments, but
occasionally five or more.
In patients with AGE caused by pulmonary
barotrauma there may be a coexisting
pneumothorax, which could develop into
tension pneumothorax during chamber
decompression. Therefore, if the patient
will be treated in a monoplace chamber,
placement of a chest tube prior to HBO2 is
recommended. For multiplace chamber
treatment careful monitoring is a feasible
option. Coexisting pneumomediastinum
does not generally require any specific
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cardiovascular instability. If transfer is
necessary, ground transportation is
preferred. If air transportation cannot be
avoided, the lowest altitude should be
sought.
Acute carbon monoxide poisoning
Carbon monoxide (CO) poisoning, whether
intentional or accidental, occurs when the
colorless and odorless carbon monoxide
gas is inhaled. CO is a by-product of
burning organic compounds. Although
most fatalities result from fires, stoves,
portable heaters, and automobile exhaust
cause approximately one third of deaths.
CO binds to hemoglobin with more than
240 times the affinity of oxygen, reducing
the capacity of blood to carry oxygen
throughout the body. Even small quantities
of CO in the air can cause high levels of
HbCO in the bloodstream.
CO poisoning causes impaired oxygen
delivery and utilization at the cellular level.
CO affects several different sites within the
body but has its most profound impact on
the systems with the highest oxygen
requirement (i.e., the cardiovascular and
central nervous system).
Misdiagnosis commonly occurs. Because all
the symptoms are common to so many
disorders, no single one is considered
diagnostic of chronic CO poisoning, but
CO should be suspected whenever a
majority of these symptoms are reported
together and no other cause is
determinable, especially if the same
symptoms are reported by more than one
occupant of the enclosed space (building,
vehicle, boat or plane).
Individuals can either be exposed to high
levels of CO over a relatively short period
of time (acute exposure) or to lower levels
of exposure over a longer period of time
(chronic exposure).
The initial symptoms of acute carbon
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therapy, and will usually resolve during
HBOT. (Hyperbaric Oxygen Committee
Report 2003: Air or Gas Embolism)
HBOT is considered a medically necessary
first-line treatment for acute CO poisoning
as evidenced by HbCO levels above 40%
or persistent impairment after 4 hours of
normnobaric oxygen therapy.
Other candidates for HBOT are those who
present with morbidity and mortality risks
that include pregnancy and cardiovascular
dysfunction and those who manifest signs
of serious intoxication, such as
unconsciousness (no matter how long a
period), neurologic signs, or severe
acidosis. The very young and very old are
most susceptible to both exposure and the
pernicious effects of carbon monoxide.
Pregnant patients with HbCO levels
greater than 10% should be treated with
HBOT. Sudden death has occurred in
patients with severe arteriosclerosis at
HbCO levels of only 20%.
HbCO levels often do not reflect the
clinical picture, yet symptoms typically
begin with headaches at levels around
10%. In uncomplicated CO poisoning,
normobaric 100% oxygen therapy is likely
sufficient. Calculate an estimate of
duration of therapy using the initial HbCO
level and half-life of 30-90 minutes at 100%
oxygen.
HbCO levels of 50-70% may result in
seizure, coma, and fatality.
The half-life of CO at room air is 3-4 hours.
100% oxygen reduces the half-life to 30-90
minutes; hyperbaric oxygen at 2.5 ATA
with 100% oxygen reduces it to 15-23
minutes.
Treatment of acute CO poisoning largely
consists of administering 100% oxygen or
providing hyperbaric oxygen therapy,
although the optimum treatment remains
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monoxide poisoning include headache,
nausea, malaise, and fatigue. Acute
exposure is easier to diagnose because of
the sudden onset of symptoms which can
be related to a recent event. Neurological
symptoms can follow acute CO poisoning
(even with oxygen therapy) and include
motor weakness, peripheral neuropathies,
hearing loss, and Parkinsonian-like
syndrome. Cognitive sequelae following
CO poisoning are common.
Chronic exposure to relatively low levels of
carbon monoxide may cause persistent
headaches, lightheadedness, depression,
confusion, memory loss, nausea and
vomiting. It is unknown whether low-level
chronic exposure may cause permanent
neurological damage. Chronic CO
poisoning can be difficult to diagnose
because onset of symptoms may be
gradual and symptoms may wax and wane
over time. Typically, upon removal from
exposure to CO, symptoms of chronic CO
poisoning usually resolve themselves.
Although the Undersea and Hyperbaric
Medical Society and others recommend
oxygen therapy as the first line treatment
for carbon monoxide poisoning there is
conflicting evidence regarding the efficacy
of HBOT for patients with CO poisoning.

unclear. Oxygen inhalation will hasten
disassociation of CO from hemoglobin.
HBOT, but not normobaric oxygen, has
several actions which have been
demonstrated in animal models to be
beneficial in ameliorating pathophysiologic
events associated with central nervous
system (CNS) injuries mediated by CO.
Clinical efficacy of HBOT is severely
diminished when administered more than
six hours after the patient is removed from
the CO-contaminated environment.
Emergency responders routinely treat
victims of CO poisoning with normobaric
oxygen. Although its use is clearly
indicated, normobaric oxygen may reduce
the HbCO to a level that is considered
acceptable, without removing all of the
bound excess CO from the tissues. Normal
clinical findings and blood tests are no
guarantee that serious neurologic sequelae
will not develop.
HBOT is administered at 2.5-3 ATA for
periods of 60-100 minutes. Patients with
persistent neurological dysfunction may
require subsequent treatments within six
to eight hours, continuing once or twice
daily until there is no further improvement
in cognitive functioning.
Neurologic impairment may occur as a
result of CO poisoning, even after
apparent recovery from the acute event.
HBOT is not covered for the treatment of
late neurologic sequelae of CO poisoning.

Exceptional blood loss (anemia) when
blood transfusion is not an option
Exceptional blood loss is the most common
cause of severe anemia. Patients who
develop severe anemia have lost significant
oxygen carrying capacity in the blood.
Exceptional blood loss is a life-threatening
situation. Causes of exceptional blood loss
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HBOT is not covered for the treatment of
chronic CO poisoning.
HBOT is considered a medically necessary
first-line treatment for exceptional blood
loss (anemia) when blood transfusion is not
an option (e.g., when the patient refuses
blood upon religious grounds or if the
patient cannot be cross matched to
receive blood).
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include traumatic injury, massive
gastrointestinal hemorrhage, ruptured
ectopic pregnancy, ruptured aneurysms,
and disseminated intravascular coagulation.
The first-line treatment for severe anemia is
blood transfusion. HBOT provides a way to
successfully correct accumulating oxygen
debt in untransfusible patients
Accumulative oxygen debt is defined as the
time integral of the VO2 measured during
and after shock insult minus the baseline
VO2 required during the same time interval.
Clinical research in evaluation of patients
with exceptional blood loss, demonstrates
no chance of survival if the accumulative
oxygen debt exceeds 33 L/m2. Multiorgan
failure occurs if the accumulative oxygen
debt exceeds 22 L/m2.

HBOT is administered at 2-3 ATA for
periods of up to 4 hours per treatment. As
many as 3-4 sessions a day may be
necessary, depending on a patient’s
clinical picture. Treatments should
continue until the patient can receive
blood products, no longer demonstrates
end stage organ failure, or no longer has a
calculated oxygen debt.
HBOT is not covered for the treatment of
chronic anemia such as in cancer patients
as a result of the disease process.

Acute cyanide poisoning in combination
with carbon monoxide (CO) poisoning
(after antidote administration has been
given)

HBOT is considered a medically necessary
adjunct treatment for acute cyanide
poisoning in combination with CO
poisoning.

Acute cyanide poisoning in combination
with CO poisoning frequently occur
simultaneously in victims of fires, smoke
inhalation, military operations and industrial
accidents. In combination, both elements
exhibit synergistic toxicity. Preventing
death from cyanide poisoning primarily
depends on the time between exposure
and treatment. Therefore, the ability of the
emergency responders to recognize and
intervene rapidly in cyanide poisoning can
mean the difference between life and death
for smoke-inhalation victims.

The antidote for cyanide poisoning is
sodium nitrite. Sodium nitrite can impair
the oxygen carrying capacity of
hemoglobin. Using HBOT as an adjunct
therapy adds the benefit of increased
plasma dissolved in oxygen. The HBOT
protocol is to administer oxygen at 2.5 to
3.0 ATA for up to 120 minutes. Most
patients with a combination of cyanide and
carbon monoxide poisoning will receive
only one treatment.

Many of the symptoms of cyanide
poisoning and carbon monoxide poisoning
are the same: confusion, shortness of
breath, headache, poor coordination,
nausea, general weakness, excessive
sweating, vomiting, drowsiness, seizures,
sudden collapse, coma and death.

In victims of acute cyanide poisoning
HBOT is utilized as a supportive measure
after the cyanide antidote (the infusion of
sodium nitrite). HBOT mitigates histotoxic
hypoxia caused by cyanide and augments
the benefits of the antidote.
The use of HBOT for the treatment of
cyanide poisoning in the absence of
CO poisoning is not covered.

Cyanide inhalation will result in difficulty
breathing, the person gasping for air even
when he/she is brought out to fresh air
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whereas in the case of CO poisoning she
may simply feel sleepy but breathe
normally.

Clostridial myositis and myonecrosis (gas
gangrene)

HBOT is considered a medically necessary
adjunct treatment for gas gangrene.

Gas gangrene is an acute, rapidly growing
invasive infection of the muscle
characterized by profound toxemia,
extensive edema, massive death of tissue
and variable degree of gas production. The
diagnosis of gas gangrene is based on
clinical data supported by a positive gramstained smear or culture obtained from
tissue fluids. X-rays, if obtained, can
visualize tissue gas. The onset of gangrene
can occur one to six hours after injury and
presents with severe and sudden pain at
the infected area. The skin overlying the
wound progresses from shiny and tense, to
dusky, then bronze in color. Hemorrhagic
vesicles may be noted. A thin, sweetodored exudate is present. Swelling and
edema occur. The noncontractile muscles
progress to dark red to black in color.

A treatment approach utilizing HBOT is an
adjunct to antibiotic therapy and surgery.
Initial surgery may be limited to opening
the wound. Debridement of necrotic tissue
can be performed between hyperbaric
oxygen treatments when clear
demarcation between dead and viable
tissue is evident. The usual treatment
consists of oxygen administered at 3.0
ATA pressure for 90 minutes, three times
in the first 24 hours. Over the next four to
five days, treatment sessions twice a day
are usual.

The goal of HBO therapy is to stop alphatoxin production thereby inhibiting further
bacterial growth at which point the body
can use its own host defense mechanisms.
HBO treatment starts as soon as the clinical
picture presents and is supported by a
positive gram-stained smear. The acute
problem in gas gangrene is stopping the
rapidly advancing infection caused by
alpha-toxin and to continue treatment until
the advancement of the disease process
has been arrested. The goal of HBOT is to
stop toxin production, thereby inhibiting
further bacterial growth at which point the
body can use its own host defense
mechanisms. HBOT starts as soon as the
clinical picture presents and is supported
by a positive (Gram-stained) smear.
Crush injury, compartment syndrome, and
other acute traumatic peripheral ischemias

Hyperbaric Oxygen Therapy

The sooner HBOT is initiated, the better
the outcome is in terms of life, limb and
tissue saving.

HBOT is considered a medically necessary
adjunct treatment for crush injury,
compartment syndrome, and other acute
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Acute traumatic peripheral ischemia is the
result of injury that compromises circulation
to an extremity and places the extremity at
risk for necrosis or amputation. A gradient
of injury exists. Secondary complications,
such as infection, non-healing wounds and
nonunion fractures are frequently observed.
For acute traumatic peripheral ischemia,
HBOT is a valuable adjunctive treatment to
be used in combination with accepted
standard therapeutic measures, when loss
of function, limb or life is threatened.
Crush injuries often result in poor outcome
because of the body’s attempt to manage
the primary injury. The body then develops
more injury due to the reperfusion
response. Injuries are graded using definite
points on a severity scale. The commonly
referenced system is the Gustilo
classification, but other classification scales
are available. The benefits of HBOT for this
indication include hyperoxygenation by
increasing oxygen within the plasma. HBOT
also induces a reduction in blood flow that
allows capillaries to resorb extra fluid,
resulting in decreased edema. As a
gradient of oxygenation is based on blood
flow, oxygen tissue tensions can be
returned, allowing for the host defenses to
properly function. Reperfusion injury is
diminished, as HBOT generates scavengers
to destroy oxygen radicals.

traumatic peripheral ischemias.
For acute traumatic peripheral ischemia,
HBOT is a valuable adjunctive treatment to
be used in combination with accepted
standard therapeutic measures, when loss
of function, limb, or life is threatened.
HBOT should be started as soon as is
feasible, ideally within 4-6 hours from time
of injury. After emergent surgical
intervention, the patient should undergo
three 1.5 hour treatments at 2-2.5 ATA
daily for the first 48 hours. Additionally,
two 1.5 hour treatment sessions daily for
the next 48 hours may be required. On the
fifth and sixth days of treatment, one 1.5
hour session would typically be utilized. At
this point in treatment, outcomes of
restored perfusion, edema reduction and
either demarcation or recovery would be
sufficient to guide discontinuing further
treatments.

Compartment syndrome also is a
continuum of injury that occurs when
compartment pressures exceed the
capillary perfusion pressures. The extent to
which the injury has affected tissues is
unclear, even after surgical intervention.
HBOT is not recommended during the
“suspected” stage of injury, when
compartment syndrome is not yet present
but may be impending. HBOT is beneficial
during the impending stage, when
objective signs are noted (pain, weakness,
pain with passive stretch, tense
compartment). With these signs, even if
surgery is not elected because of
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compartment pressures or patient stability,
HBOT is indicated. Once the patient has
undergone fasciotomy, HBOT can be used
to help decrease morbidity.
Progressive necrotizing infections
Progressive necrotizing infections may be
single aerobic or anaerobic but are more
often mixed infections that often occur as a
result of trauma, surgical wounds, or
foreign bodies, including subcutaneous and
muscular injection of contaminated street
drugs. They are often seen in compromised
hosts who have diabetes or a vasculopathy
of another type. These infections are
named based on their clinical presentation
and include necrotizing fasciitis, clostridial
and nonclostridial myonecrosis, and
Fournier gangrene. Regardless of the depth
of the tissue invasion, these infections have
similar pathophysiology that includes local
tissue hypoxia, which is exacerbated by a
secondary occlusive endarteritis.
The cornerstones of therapy are wide
surgical debridement and aggressive
antibiotic therapy. HBOT is used
adjunctively with these measures, as it
offers several mechanisms of action to
control the infection and reduce tissue loss.
Intracranial abscess
The term intracranial abscess (ICA) includes
the following disorders: cerebral abscess,
subdural empyema and epidural empyema.
These disorders share many diagnostic as
well as therapeutic similarities, and
frequently, very similar pathophysiologic
origins.

HBOT is considered a medically necessary
adjunct treatment for progressive
necrotizing infections.
Initial HBOT is aggressively performed at
least twice per day in coordination with
surgical debridement. A treatment
pressure ranging from 2.0-2.5 ATA is
adequate. A typical treatment protocal is
90 minutes at 2.5 ATA every 8 hrs for the
first day and then twice daily for a total or
maximum of 10 treatments.
However, in the specific case of clostridial
myonecrosis, 3 ATA is often used to ensure
adequate tissue oxygen tensions to stop
alpha toxin production. For the same
reason, HBOT should be initiated as
quickly as possible in this circumstance and
performed 3 times in the first 24 hours if at
all feasible.

HBOT is considered a medically necessary
adjunct treatment for Intracranial abscess.
HBOT is administered at 2.0-2.5 ATA for
60-90 minutes per treatment. HBOT may
be 1-2 sessions per day. The optimized
number of treatments has not been
determined.

ICAs are usually caused by anaerobic
bacteria. Surgical treatment options include
aspiration, craniotomy and complete
excision or craniotomy and
marsupialisation. Unfortunately, normal
brain tissue surrounding the abscess may
be unavoidably damaged by such surgery.
Fine needle aspiration of the abscesses is
being performed with greater frequency to
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avoid this problem.
Because of improving mortality, there is a
general trend toward a more conservative
therapeutic approach in the management
of ICA patients. This is reflected in the
current international literature. However,
patients with certain conditions and
complications still pose major therapeutic
problems. Candidates for adjunctive HBOT
are patients who have multiple abscesses,
who have an abscess that is in a deep or
dominant location, whose immune systems
are compromised, in whom surgery is
contraindicated, who are poor candidates
for surgery, and who exhibit inadequate
response despite standard surgical and
antibiotic treatment.
Thermal burns
Thermal burns can be caused to the skin by
fire, flame, steam, hot liquids or one of
several heating devices. Other sources of
burns are those cased by chemicals,
radiation, sun, or electricity. By severity the
thermal burn injury can be classified as first,
second or third degree.
Thermal burns present a multifactorial
tissue injury that culminates in a marked
inflammatory response with vascular
derangement from activated platelets and
white cell adhesion with resultant edema,
hypoxia, and vulnerability to severe
infection. Poor white cell function caused
by the local environment exacerbates this
problem. Adjunctive HBOT addresses each
of these pathophysiological derangements,
and can, therefore, make a significant
difference in patient outcomes.

HBOT is considered a medically necessary
adjunct treatment for partial or full
thickness burns covering greater than 20%
of total body surface area or with
involvement of the hands, face, feet or
perineum.
There is no recent scientific evidence on
the use of HBOT to treat severe burns. The
best available evidence (Brannen et al.
(1997) shows no benefit to burn victims.
Based on expert consensus, the UHMA
recommends HBOT for the treatment of
second-degree thermal burns that cover
more than 20% of the body.
According to some researchers, HBOT
reduces fluid requirements by
approximately 35% in the first 24 hours
after a burn, thus minimizing edema.
HBOT used as an adjunct to a
comprehensive program of burn care, may
also have a direct effect on the
pathophysiology of the burn wound.
Treatment typically begins as soon as
possible following injury. HBOT may be
administered for 90 minutes, 3 times within
the first 24 hours, and twice daily
thereafter at 2.0-2.4 ATA. Length of
treatment depends on the clinical
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Arterial insufficiencies (central retinal artery
occlusion)
The arterial blood supply to the eye is
provided by the ophthalmic artery, one of
the branches of cavernous portion of the
internal carotid artery. Central retinal artery
occlusion is a relatively rare emergent
condition of the eye resulting in sudden
painless vision loss. This vision loss is
usually dramatic and permanent and the
prognosis is poor. Patients particularly at
risk include those with giant cell arteritis,
atherosclerosis, and thromboembolic
disease, a wide variety of treatment
modalities have been tried over the last
one hundred years with little to no success,
with the exception of hyperbaric oxygen
therapy.

impairment of the patient and the extent
of and response to grafting. For large
burns of 40% or greater, treatment for 1014 days is recommended.
HBOT is considered a medically necessary
adjunct treatment for central retinal artery
occlusion with < 24 hours of painless
persistent vision loss; no history of flashes
or floaters prior to vision loss; visual acuity
20/200 or worse even with pinhole testing;
age >40 years; and no recent eye surgery
or trauma.
Irreversible retinal damage occurs 90
minutes after symptom onset, but even 24
hours after symptoms begin, vision may
still be saved. The goal of emergency
treatment is to lower of intraocular
pressure and restore retinal blood flow.
Acetazolamide 500 mg is the first-line
treatment to lower intraocular pressure
followed by topical medications.
Adjunct carbogen therapy (5% CO2, 95%
O2) or HBOT may be considered.
HBOT should begin within 2 to 12 hours of
symptom onset.
In considering treating central retinal artery
occlusion with HBOT, four key factors
determine success: 1) therapy must be
initiated before the retinal tissue is
irreparably damaged; 2) the degree of
occlusion of the blocked vessel may vary this may account for why some patients
respond to oxygen at lower partial
pressures than others; 3) some patients
may not respond to HBOT, even if it is
initiated promptly, if the level of occlusion
is at the ophthalmic artery because in this
event, the blood supply to the posterior
ciliary vessels is blocked as well and there
is no alternate choroidal blood supply to
provide oxygenation of the inner layers of
the retina; and 4) an adequate partial
pressure of oxygen must be maintained to
keep the retina viable until circulation is
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restored.
HBOT is administered at 2 ATA on 100%
oxygen. If no response is noted, pressure
should be increased to 2.8 ATA. If vision is
still not improved after 20 minutes, US
Navy treatment Table 6 is indicated. If
vision is improved, continue treatment for
90 minutes BID. Continue daily BID
treatments until resulting in 3 days without
visual improvement.

IMPORTANT NOTE
Not all services are covered for all commercial products or employer groups. Even though this policy may
indicate that a particular service or supply is considered covered, this conclusion is not based upon the terms of
your particular benefit plan. Each benefit plan contains its own specific provisions for coverage and exclusions.
Not all benefits that are determined to be medically necessary will be covered benefits under the terms of your
benefit plan. You need to consult the Evidence of Coverage to determine if there are any exclusions or other
benefit limitations applicable to this service or supply. If there is a discrepancy between this policy and your
plan of benefits, the provisions of your benefits plan will govern. However, applicable state mandates will take
precedence with respect to fully insured plans and self-funded non-ERISA (e.g., government, school boards,
church) plans. Unless otherwise specifically excluded, Federal mandates will apply to all plans. With respect to
Medicare and Medicaid members, this policy will apply unless Medicare and Medicaid policies extend coverage
beyond this Medical Policy & Criteria Statement.
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