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Hyperbaric Oxygen Therapy (HBOT)란?

• UHMS 정의 – 1.4ATA 이상의 압력이 가해진 챔버 안에서, 100% 산소로 호흡하는 치료

• Hyperoxygenation : Hemoglobin이 아닌 Plasma와 Tissue fluid에 녹아 있는 산소양이 증가

A-V O2 difference 5vol% 까지 상승 -> 혈액이 공급되지 않는 상태에서 조직을 유지

Hemoglobin carried O2 Plasma carried O2 Total O2 content

1 ATA (Air) 19.5 0.5 20.0

2 ATA 19.5 5.0 24.5

3 ATA 19.5 7.5 27.0

Vol%, Blood 100ml에 녹아 있는 Oxygen의 양 (ml)

X 10

X 15



Mechanisms of HBOT

Primary mechanism Secondary mechanism

Hyperoxygenation

Pressurization (Bubble reduction)

Vasoconstriction

Host response

Microbiological Effect

Impede Reperfusion Injury

Gas Washout

즉각적 효과 고농도 산소 효과의 누적

Wound care를 설명



Hyperoxygenation (Primary mechanism)

• 고압환경에서 100% 산소를 공급, Plasma와 Tissue fluid의 산소양을 증가

• 모세혈관에서의 산소 확산률 증가 -> 다양한 barrier를 쉽게 통과 – 2ATA 환경, 기존 대비 3배 확산률
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3H Tissue

• Hypovascular

• Hypocelluar

• Hypoxic
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Radiation injury



Wound Healing

• Control contamination/infection

• Resolution of inflammation

• Regeneration of connective tissue

• Neovascularization

• Wd contration

• Resurfacing

Depend on

* perfusion

* oxygen availability



Vasoconstriction (Secondary mechanism)

• 혈관 수축 -> Edema reduction

• 혈류량이 감소하더라도 Plasma, tissue내의 O2 농도는 높게 유지 -> Hypoxiczone의 O2 diffusion



Acute wound



Vasoconstriction

20%



Compartment syndromes



Host response (Secondary mechanism)

3 oxygen dependent host cells related to wound healing and infection 
control

≫ Fibroblast (associated with angiogenesis)

≫ Neutrophils (WBC oxidative killing)

≫ Osteoclasts 





10회 18회 24회

Hyperbaric medicine practice 4th edition



Microbiological effects (Secondary mechanism)

 Bacteriostatic and bacteriocidal effects
≫Clostridial organisms (no killed but stop multiplying)

≫Anaerobic streptococcus and peptostreptococcus are killed by hyperoxic condition

≫Bacteroids species killed by hyperoxia

≫Fungal infection by actinomyces species

 Cessation of the endotoxin formation produced by clostridial organisms

 Toxin inactivation has been best appreciated with the theta toxin produced 
by clostridial organisms

 Additive effect with certain antibiotics
≫Aminoglycosides

≫Amphotericin

≫Possibly vancomycin



Mitigation of reperfusion injury

• Interrupt the neutrophil adherence to the endothelium by beta-integrin attachment mechanism inactivation

• Extreme hyperoxia environment triggers to generate oxygen free radical scavengers (superoxide, peroxidase) 



• Recommend starting HBO as soon as possible after an 
extended period of ischemia in critical tissue such as the 
brain and heart as well as skeletal muscles and perhaps 
in other organs such as the liver, kidney, pancreas, etc.

• HBO should be considered after revascularization 
surgeries associated with long ischemia times
• Re-implantations

• Threatened flaps

• Other situations where there is a possibility that reperfusion 
injury will contribute to more morbidity. 





Flap



Graft



Graft



Compromised Flap





Protocol

• 2~2.5 ATA

• 90~120 min

• Initial : 2/day

• Stable / viable : 1/day



Thermal burns



HBOT on Burn wounds?

 Inflammatory Cell Reduction

 Angiogenesis

 Increased Epithelialization



Indications

 Burns that extend into the dermis and beyond  
: 2nd / 3rd degree

 Inhalation burn

 Impaired wound healing

 Extensive edema

 A large skin area envolved



Techniques

 As soon as possible !!

 1st 24hr : 3 times : 90min with 2.0~2.4 ATM

 2nd day ~ : twice / day

 total 20~30 sessions.

 No. of treatments : wound response and extends











Compartment syndromes









PAOD











Tissue Perfusion



Measurement of Wd. hypoxia

Transcutaneous oxygen tension (PtcO2) : most useful

PtcO2 < 40mmHg : HBOT





• Neutophils require tissue oxygen tensions of 30~40 mmHg to 
destroy bacteria by oxidative killing mechanisms

• Antibiotic fx. 

• Cefazolin and HBOT produced a 100-fold greater reduction in 
bacterial counts

• Osteoclast enhancement

• Angiogenesis



• Definitive surgical debridement + appropriate antibiotic Tx. 
(4~6 weeks)

Refractory Osteomyelitis



항생제 항생제+변연절제술 Adjunctive HBOT



* Specific areas (sternum, vertebrae, cranium, and other central bony)







Radiation

Tumor Cell

Normal tissue
• fibroblasts

• endothelium

• muscle

• nerve, etc…



Radiation

Cell Necrosis

Functional 
Damage
produce

• Daughter cells

• Collagen

• Regulatory enzyems



Progressive radiation fibrosis, capillary loss
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3H Tissue

• Hypovascular

• Hypocelluar

• Hypoxic
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Hypovascular

Exuberant fibrosis

Hypoxia
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HBOT

• Stimulates angiogenesis      improve tissue oxygenation

• Reduces fibrosis

• Mobilizes and induces and increase of stem cells (can 
differentiate)















Case

• 37/M

• Rt. Maxillary sinus 
sarcoma : 중입자가속기
치료 (일본)

• 2018년 4월 본원 방문

• 본원 방문 전 저압산소치료…



Case



Thank you


