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HYPERBARIC OXYGENATION, 

HYPERBARIC OXYGEN TREATMENT

(HBO, HBOT, HBO2T)

is a method of treatment in which a patient 

breathes 100% oxygen while inside a 

hyperbaric chamber at a pressure higher 

than 100 kPa (1.0 bar).



Hyperbaric chambers

monoplace multiplace



- In spontaneous or 
assisted breathing,





THE HISTORICAL 

DEVELOPMENT HYPERBARIC 

OXYGEN THERAPY

➢ Henshaw treated patients with elevated or 
reduced air pressure 300 years ago in a 
wooden chamber.

➢ 1775 Pristly discovers oxygen and hopes he 
can bring many benefits.

➢ Boerema in Amsterdam in 1963 organized 
the 1st International Congress for the Clinical 
Application of HBOT.



HBOT DEVELOPMENT IN 

CROATIA

➢ 1969. begins the application of
HBOT in clinical medicine at the Naval
Medical Institute in Split.

➢ The Polyclinic for Baromedicine 
OXY was opened in Pula in 1996 - the 
first healthcare institution in Croatia 
specialized in the treatment of HBOT.

Naval Medical Institute

Split

POLICLINIC OXY 

PULA



The “Old” Chamber

Two lock, multiplace, hyperbaric chamber,

Naval Medical Institute Split, Croatia



PHYSIOLOGICAL BASIS 

OF  HBOT

Increasing the ambient pressure raises the 
partial pressure of the inhaled gases in the 
blood (in this case oxygen), resulting in up 
to 20 times more oxygen dissolved in the 
plasma.



Correlation of oxygen dissolved in blood and 
pressure in the surroundings

Pressure (bar)         Dissolved oxygen (plasma, vol%)

breathing fluid: air breathing fluid: oxygen
100%

1.00 0.32 2.09

1.50                      0.61                                  3.26

2.00                      0.81                                  4.44

2.36 0.99                                  5.29

2.82                      1.17                                  6.37

3.00                      1.31                                  6.80

> 

15x
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The main therapeutic 

effect of oxygen

The main therapeutic effect of HBOT is
based on the ability to supply
dissolved oxygen to tissues where
impaired circulation would not
otherwise supply it.



HYPERBARIC OXYGEN AS A DRUG
– fast and ample correction of hypoxia

– antiedematous effect (vasoconstriction)

– directly as an antibiotic on anaerobes

– enhances antibiotic effect of some antibiotics

– enhances leukocite killing activity

– stimulates deposition of collagene matrix

– stimulates neoangiogenesis

– stimulates osteoclastic activity

– compresses/reduces volume and gases



Standards for HBOT

There is no standard HBOT treatment pressure, no 
standard duration of a single hyperbaric exposure or 
standard number of exposures per treatment cycle. 

Pressures from 200 to 260 kPa (2.0 and 2.6 bars, 
respectively), up to a maximum of 300 kPa (3.0 
bars), lasting 60 to 90 minutes, are usually utilized in 
the majority of hyperbaric facilities. 

The number of pressure exposures in a treatment 
cycle usually ranges from 10 to 60, but even much 
longer cycles are not a precedent. 



Lists of approved indications for HBOT

- Undersea and Hyperbaric Medical Society (UHMS)

- American College for Hyperbaric Medicine

- the European Consensus List (ECHM)

- LIST OF INDICATIONS FOR HBOT OF THE CROATIAN 

HYPERBARIC MEDICAL SOCIETY 



List of indications for HBOT   
Croatian Hyperbaric medical

society

•Decompression sickness

Acute forms (Type I. and II) 

Dysbaric osteonecrosis

•Arterial gas embolism

•CO poisoning (inhalation of smoke and cyanide)

•Post-radiation tissue injury

•Compromised skin graft

•Sudden hearing loss of different origin



• Bell's palsy

• Acute traumatic ishemias

Crush syndrome

Compartment syndrome

Frostbite injury

• Clostridial myonecrosis (gas gangrene)

• Necroitising soft-tissue infections

• Problem wounds

• Thermal burns

• Chronic refractory osteomyelitis

• Anemia due to extensive blood loss



• Acute, sub-acute and chronic arterial insufficiency 

of different origin

Atherosclerosis (from II. to IV. degree, including 

diabetic angiopathy)

Mb. Bürger

Mb. Crohn

Mb. Sudeck

Syndrome and Mb. Raynaud

Allergic vasculitis

• Femoral head necrosis



LIST OF INDICATIONS FOR HYPERBARIC 

OXYGEN TREATMENT

(Croatian Institute for Health Insurance)

• Decompresion sickness

•Gas (air) embolism

•CO poisoning



LIST OF INDICATIONS FOR HYPERBARIC 

OXYGEN TREATMENT

(Croatian Institute for Health Insurance)

•Acute, sub-acute and chronic arterial 

insufficiency of different origin.

•Aseptic bone necrosis.

•Crush and compartment syndrome .

•Dijabetic foot



LIST OF INDICATIONS FOR HYPERBARIC 

OXYGEN TREATMENT

(Croatian Institute for Health Insurance)

•Sudden deafness

•Sudden blidnes 

•Problem wounds

•Chronic refractory osteomyelitis

•Necrotizing soft-tissue infections

•Tissue  radionecrosis



HBOT: 

Contraindications

Absolute: 

• Untreated pneumothorax

Relative: 

• Upper respiratory tract infections

• Emphysema

• Unsymptomatic pulmonary lesions (imaging

methods)

• Hystori of thoracic and/or ENT surgery

• Claustrophoby, psychiatric disorders

• Febrile conditions

• Pregnancy

• Epilepsy



HBOT 
ACTIVITIES IN INDIVIDUAL 

INDICATIONS



Starting HBOT

3 months HBOT

2 months HBOT



DIABETIC FOOT



DIABETIC FOOT
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OXY, Pula



VEINS ULCERA



ESSENTIAL COMPONENTS OF THE 
MULTIDISCIPLINARY 

APPROACH TO TREATMENT OF THE DISEASE

Modern Medicine:

Pharmaceuticals

Surgery

HBO

Gene

Therapy
Complementary

Medicine

Physiotherapy

Psychotherapy



CONCLUSION

In the world, HBOT has been accepted as the 
method of choice  for the treatment of some 
diseases, and for many others it is a significant 
adjunct. 
HBOT has been systematically applied in Croatia 
for over 40 years.
The multidisciplinary approach to treating
patients should be emphasized, since only such
an approach produces results that are satisfying
for both physicians and especially patients.
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POLYCLINIC FOR BAROMEDICINE 

AND OCCUPATIONAL MEDICINE 

OXY
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POLYCLINIC FOR BAROMEDICINE AND 

OCCUPATIONAL MEDICINE OXY

DUBROVNIK
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THE END


