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Hyperbaric Oxygen Therapy in Hong Kong
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HBO facilities in Hong Kong

• Public

– The Recompression Treatment Centre at Stonecutter’s 

Island (multiplace chamber)

– Burn Unit of the Prince of Wales Hospital (monoplace

chamber)

• Private

– Hong Kong Diving Medicine and Hyperbaric Medicine 

Center at Shum Wan Road, Wong Chuk Hang
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Hong Kong Diving Medicine and Hyperbaric Medicine 

Centre

香港潛水香港潛水香港潛水香港潛水醫學醫學醫學醫學及高壓氧及高壓氧及高壓氧及高壓氧醫學醫學醫學醫學中心中心中心中心

• Stable patients with chronic problems

– Burn injury

– Crush injury

– Radiation injury

– Chronic wound

– Osteomyelitis

• http://www.hkhyperbaric.com/
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The Recompression Treatment Centre 

(RTC)

• Up to 1994, recompression therapy was 

provided by UK Royal Navy

• RTC opened in 1994

– Operated by HK Fire Services Department

– Maintenance by EMSD

– Medical supervision offered by Occupational Health 

Division, Labour Department
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Year of 1981
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Year of 2010
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RTC at Stonecutter’s island

• Not only for medical uses

– Also for disciplinary forces training 

• Not attached to hospital

• Only basic monitoring and resuscitative 

equipments available

• Crowded environment
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Emergency Trolley
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Medical equipments and 

consumables
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• Occupational Health Division of Labour department

– Not used to deal with clinical emergencies or 
resuscitation

– No nursing nor clerical support

• In case of unexpected event, no immediate support

– From own department or

– From other clinical specialties
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Risk Benefit
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Indications for HBO –Undersea and Hyperbaric 

Medical Society (UHMS)

• Related to diving and compressed air work
– decompression illness
– Air or gas embolism

• Acute conditions
– Carbon monoxide +/- cyanide poisoning
– Clostridial myonecrosis
– soft tissue necrotising infections
– Crush injury, compartment syndrome and other traumatic ischaemias
– Exceptional blood loss anaemia
– Enhancement of problem wound healing
– Intracranial abscess
– Refractory osteomyelitis
– Delayed radiation injury (soft tissue and bone necrosis)
– Compromised skin flap or graft
– Thermal burns



HBO treatment in RTC in 2008-2009

2008 2009

No. of new cases Total no. of treatment session No. of new cases
Total no. of treatment 

sessions

DCI 6 14 7 7

CO poisoning 4 12 6 17

Gas gangrene 0 0 1 2

Osteoradionecrosis 9 198 13 286

Total 19 224 27 312



Use of HBO in CO poisoning in HK

HBO Indications No. of cases (%) HBO given (%)

Present * 59 (19.5) 4/59 (6.8)

Absent 244 (80.5) 0/244 (0)

Total 303 (100) 4/303 (1.3)

* Hx of syncope / coma, cardiac ischemia/arrhythmia or CO-Hb>25%

Hong Kong Poison Information Centre



Reasons for low HBO referral in HK 

• Evidence of efficacy of HBO therapy

• Risk of Transport and lack of support in RTC

• Occupational health risk

• Manpower shortage 
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Conclusion in Efficacy

• Inadequate

• Inconclusive

• Conflicting outcomes
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– 9 HTA Agency websites

– Cochrane Collaboration Database

– Publish in recent years

– Good quality studies or reviews
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HA Healthcare Technology Assessment

Clinical Effectiveness Unit

• Physicians interested in HBOT are encouraged to undertake 
trials

• In the meantime

• Based on clinical judgment, subject to individual doctors’
understanding and belief

• Patients or relatives – informed about the evidence & 
uncertainties

• Balanced risks and benefits
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Indications for HBO –Undersea and Hyperbaric 

Medical Society (UHMS)

• Related to diving and compressed air work
– decompression illness
– Air or gas embolism

• Acute conditions
– Carbon monoxide +/- cyanide poisoning
– Clostridial myonecrosis
– soft tissue necrotising infections
– Crush injury, compartment syndrome and other traumatic ischaemias
– Exceptional blood loss anaemia
– Enhancement of problem wound healing
– Intracranial abscess
– Refractory osteomyelitis
– Delayed radiation injury (soft tissue and bone necrosis)
– Compromised skin flap or graft
– Thermal burns



PYN ICU indications for HBO in CO poisoning

• Loss of consciousness at any time

• Neurological symptoms and signs

• Chest pain or evidence of myocardial ischemia

• Pregnancy

• CO-Hb >25%



Treatment table for CO poisoning (Royal Navy table 60)

Total treatment duration is 90 mins



Process of transfer to RTC

• An accurate assessment and preparation of patient before 

transport

• Effective liaison between referring and receiving staff

• Deployment of appropriately trained staff

• Availability of essential equipment and drugs

• Adequate monitoring for patient

• Appropriate infection control measures

• Proper documentation
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Contraindications

• Abnormal Eustachian Tube function
– e.g. Upper respiratory tract infections or sinusitis
– ENT assessment to ensure normal Eustachian tube 
function

– prophylactic myringotomy if necessary

• Drug therapy with
– doxorubicin, disulfiram, bleomycin, cisplatin or mafenide
acetate

• Untreated pneumothorax

• Claustrophobia or emotional unstable



Severe lung dysfunction

• May affect the effectiveness of HBO

– e.g. compromised flaps need to be treated with 2ATA

• PaO2 133-187kPa (1,000-1400 torr)

• If PaO2 <107kPa (800 torr) � HBO not effective

• Desaturation during air break

– If FiO2 > 0.4 in order to maintain adequate PaO2



Severe haemodynamic instability

• Not syringe / infusion pump allowed inside chamber

• Nitrogen purge is not available

• Limitations of equipment and expertise

• Crowded environment

• Long distance of between hospital and RTC
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An accurate assessment and preparation 

of patient before transport

• Medical conditions that required special attention

• Anticipate probable and possible complications
• Respiratory

– Chronic obstructive lung disease (emphysema)

– Asthma

– Upper respiratory infection

– History of thoracic surgery

– History of spontaneous pneumothorax

– Pneumothorax (all pneumothorax should be drained first)

– Chest x-ray film with asymptomatic pulmonary lesions

• Otolaryngologic

– Chronic sinusitis

– History of ear surgery
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An accurate assessment and preparation 

of patient before transport

• Medical conditions that required special attention
• Ophthalmologic

– History of optic neuritis

• Neurologic
– Seizure disorder

• Haematologic
– Congenital spherocytosis

• Systemic
– Viral infections

– Hyperthermia (uncontrolled high fever)

• Miscellaneous
– Pregnancy



An accurate assessment and preparation 

of patient before transport

• Inform consent from patient

• Explain to relatives

• Myringotomy for comatose patients

– Not routine in some centres

• Tracheal cuff filled with water/saline

• Simplify treatment / monitoring if possible

• Connect all tubes/drains to BSB

– Chest drain to chest drain box/Hemlich valve with BSB
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Heimlich valve



Effective liaison between referring and 

receiving staff

• Staff of OMD of Labour Department and Fire 

Services Department should be notified before 

transport

• Exact treatment time and duration of HBO 

• Police escort is very helpful especially during rush 

hours (intubated patient)



Deployment of appropriately trained staff

• Experienced (with HBO therapy) ICU doctor should 

accompany the patient throughout the whole 

procedure although he/she may not need to enter 

into the chamber

• Need to know how to operate the ventilator and 

monitor the tidal volume



50

Occupational Safety for Staff

• Occupational health safety programme for staff

• Normal Eustachian Tube function

• No history of pneumothorax

• No history of obstructive or restrictive airway 
diseases, no history of chest surgery

• Not pregnant

• No recent diving
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Occupational Safety for Staff (2)

• No flying after dive – at least 24 hours

• Recognise symptoms of complications of HBO and seek 

treatment

– Barotrauma especially ears

– Decompression illness e.g. joint pain, 

numbness, weakness etc.

• Consult chamber doctors urgently if DCI is suspected





Availability of essential equipment and drugs

• Only essential and hyperbaric compatible 
equipment are allowed to be used inside a chamber

• Any item potentially inflammable are strictly 
prohibited

• Collapsible bag intravenous bags instead of rigid 
plastic bags be used to avoid inadvertent gas 
embolism

• Common drugs for resuscitation is available inside 
chamber / within RTC (air-lock)
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Ventilator connection diagram
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Ventilation

• Oxylog 1000 is to be used for ventilating patient in 
the hyperbaric chamber. 

• One may refer to the calibration table provided by 
the chamber

• Wright’s spirometer should be connected into the 
ventilator circuit for tidal volume monitor. 

• Expired gas from patient should be scavenged by 
attached tubing

– Not dump into the chamber
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Monitoring during HBO
• Clinical monitoring

– Conscious state
– Cyanosis
– Chest movement
– Pulse rate

• Anticipate complications
– Barotrauma (ear, sinuses, lung, tooth caries/fillings)
– Oxygen toxicity (convulsion)
– CO2 narcosis (decrease in conscious state)
– Nitrogen narcosis (euphoria, hallucination, coma)
– Decompression illness (DCI)
– Claustrophobia
– Reversible worsening of visual acuity
– Transient GI pain
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Monitoring (2)

• Build-in multi-parameter physiological monitoring system
– ECG, heart rate

– SpO2, plethysmography (may not be accurate)

– Respiratory rate

– Capnography (may not be accurate)

– Blood pressure
• Invasive arterial pressure monitoring (continuous)

• Non-invasive blood pressure (intermittent)

• Pulmonary artery catheter monitoring

• Module inside chamber, monitor outside chamber
– No monitor with a hot wire stylus inside the pressure chamber
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Monitoring (3)

• Invasive arterial pressure monitor
– Pressure bag volume and pressure should be monitored during descent 
and ascent

– No bubble allowed within tubings

– Zero pressure transducer with reference to chamber pressure in the 
standard way

• No mercury sphygomanometer
– Risk of spillage of Hg and contamination

• No battery-run monitoring system
– Fire risk, unless it is purged continuously with nitrogen

• For central venous line
– Try to avoid subclavian puncture, risk of undetected lung puncture 
resulting in pneumothorax



Appropriate infection control measures

Proper documentation



Case presentation

• M/39, unremarkable past health

• Diagnosis of Fournier’s Gangrene, care in ICU

• Put on IV Tazocin + Flagyl + Clindamycin

• Laparotomy and debridement done

• Borderline hemodynamic

• Worsening RFT / metabolic acidosis requiring CVVH

• R scrotal abscess swab & peritoneal fluid grew 

Bacteriodes sp. & Propionibacterium Granulosum
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ICU Progress

• Multiple sessions of follow-up debridement

• Started hyperbaric oxygen therapy (HBO) after 2nd

debridement (2.5 ATM for 1.5 hours Daily)

• Unable to tolerate “air-break” during ascending 

phase after 2 sessions of HBO therapy with near-

arrest requiring adrenaline injection

• Further HBO therapy stopped and patient 

eventually died
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Their learning points

• HBO is just an adjunct therapy for Fournier’s 

gangrene

• May increase patient survival

• Not suitable for unstable patients i.e. on high 

ventilation demand, inotrope dependent and not fit 

for transfer.
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We hope in near future
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Hospital-based Hyperbaric Medicine Unit

• Inside a hospital

• Medical, nursing and technical staff

• Multiplace / monoplace hyperbaric chambers

• Adequate space

• Provide hyperbaric therapy and consultation

• Quality Assurance, training and research 
programme

• A safe HBO therapy is possible for patients and 
staff
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Thank you.


