
 

 

 

DYSBARISM - DECOMPRESSION ILLNESS 

 

“Davy Jones’s Locker”, oil on canvas, 1890, William Lionel Wyllie, National Maritime 

Museum, Greenwich, London.  

 

BARBOSSA:   ….the first Brethren Court gave us rule of the seas. That rule has  

   been challenged by Lord Cutler Beckett.  

 

SAO FENG:   Against the East India Trading Company, what value is the   

   Brethren Court? What can any of us do?  

 

ELIZABETH:  You can fight! …You are Sao Feng, the Pirate Lord of Singapore!  

 



SAO FENG:   Elizabeth Swann, there’s more to you than meets the eye, isn’t  

   there? And the eye does not go wanting! But I cannot help but  

   notice. You have failed to answer my question. What is it you seek  

   in Davy Jones’ locker?  

 

WILL:   Jack Sparrow, (the girls giggle) He’s one of the pirate lords.  

 

SAO FENG:   The only reason I would want Jack Sparrow returned from the  

   land of the dead... is so I can send him back myself! …..It is an odd 

   coincidence that the East India Trading Company finds me the  

   day you show up in Singapore! 

 

WILL:   It is coincidence only, (puts a knife to Sao Feng’s throat). If you  

   want to make a deal with Beckett you need what I offer.  

 

SAO FENG:   You cross Barbossa, you’re willing to cross Jack Sparrow. Why  

   should I expect any better?  

 

WILL:   I need the Black Pearl to free my father. (takes knife away). You’re 

   helping me to get it! 

 

PINTEL:   Why don’t that obeah woman bring back Jack, the same way she  

   brought back Barbossa?  

 

TIA DALMA:  Because Barbossa was only dead. Jack Sparrow is taken, body and 

   soul, to a place not of death, but punishment. The worst fate a  

   person can bring upon himself. Stretching on forever. That’s what  

   awaits at Davy Jones’ locker.  

 

Pirates of the Caribbean: At World’s End, 2007  

 

Old seafaring legend says that quite apart from Dante’s Terraces there is another hellish 

purgatory known as Davy Jones’ Locker that lies at the deepest abyss of the ocean. It is a 

place reserved especially for the damned souls of sailors who are drowned at sea. 

 

Davy Jones himself is an evil sea spirit. He captains the Flying Dutchman, a terrifying 

17th century ghost ship that can never make port and is condemned to sail the oceans for 

all eternity. Sailors in the Caribbean have seen its unearthly glow in storms and 

hurricanes on the high seas, where it seeks out new crew members for the afterlife.  

 

 It is a fearful mission indeed, that Barbossa, Will, and Elizabeth Swann take on to rescue 

the villainous but valiant Captain Jack Sparrow who finds himself trapped for eternity in 

Davy Jones’ Locker. The chances of success are slim and the hazards are formidable, not 

the least of which include decompression illness should they be obliged to escape from 

the depths in a very big hurry!   

 

 

 



DYSBARISM - DECOMPRESSION ILLNESS 

 

Introduction  

 

Dysbarism is the term given to medical complications of exposure to gases at higher than 

normal atmospheric pressure. It includes barotrauma and decompression illness. 

 

Decompression illness (DCI) includes: 

 

● Decompression sickness (DCS): 

 

And 

 

● Arterial gas embolism (AGE): 

 

Decompression illness occurs when gas bubbles develop within the body. This may 

occur as a complication of pulmonary barotrauma or when a diver whose tissues are 

supersaturated with nitrogen (or other breathing gas such as helium), ascends too 

rapidly. 

 

The clinical manifestations of decompression illness may affect many body systems and 

are extremely variable in nature and severity.  

 

Loss of consciousness or neurological symptoms and signs (including cognitive 

dysfunction) indicate serious decompression illness. 

 

The seriously injured diver should be managed lying flat and urgently referred for 

recompression treatment. The diver should not exceed 300 meters altitude during 

retrieval for recompression treatment. 

 

As a diver ascends and ambient pressure decreases, the partial pressure of nitrogen in 

some tissues will exceed ambient pressure, resulting in tissue supersaturation. 

 

If a diver ascends slowly enough, nitrogen diffuses out of the tissues and is transported, 

safely dissolved in the blood, to the lungs for elimination. This is known as “off-gassing”. 

 

If a diver ascends too rapidly, excess nitrogen bubbles will form resulting in 

decompression illness. 

 

The diagnosis of DCI is made clinically on history and examination.  

 

If a diver becomes unwell during or after diving, then diving is the likely cause of 

the illness, until proven otherwise.  

 

The longer the delay in recompression of  severe DCI, the worse the outcome 

 

Early consultation with a diving medicine specialist is mandatory, especially where 

retrieval to a recompression facility may be necessary. 



 

Epidemiology 

 

Diving is generally a safe undertaking. 

 

Serious decompression incidents occur approximately only in 1 in 10,000 dives.  

 

However, because of high participation rates, there are about 200 - 300 cases of 

significant decompression illness requiring treatment in Australia each year.  

 

It is estimated that 10 times this number of divers experience less severe illness after 

diving. 

 

Terminology  

 

The term dysbarism encompasses: 

 

● Decompression illness 
 

And  

 

● Barotrauma 

 

Decompression illness (DCI) includes: 

 

1. Decompression sickness (DCS) (or in lay terms, the “bends”):  

 

● Type I DCS:  

 

 ♥ Involves the joints or skin only 

 

● Type II DCS: 

 

♥ Involves all other pain, neurological injury, vestibular and 

 pulmonary symptoms. 

 

2. Arterial gas embolism (AGE): 

 

 ● Due to pulmonary barotrauma releasing air into the circulation. 

 

The term DCI was proposed (in the 1990s) to include both DCS and AGE, for the 

following reasons: 

 

1. It can be difficult to distinguish clinically between cerebral arterial gas 

 embolism (CAGE) and neurological DCS. 

 

2. AGE can be caused by arterialization of venous bubbles released from tissues. 

 



3. Pre-hospital and emergency management prior to recompression is identical. 

 

Decompression illness is also described as having 4 components: 

 

1. Onset: 

 

 ● Acute 

 

 ● Chronic  

 

2. Evolution of symptoms: 

 

● Spontaneously resolving 

 

● Static 

 

● Progressive 

 

● Relapsing 

 

3. Body system affected: 

 

● Musculoskeletal 

 

● Cutaneous 

 

● Lymphatic 

 

● Neurological 

 

● Vestibular 

 

● Cardiorespiratory  

 

4. Presence/absence of barotrauma.  

 

For example, a diver may be classified as having acute / progressive / neurological DCI 

with no evidence of barotrauma.  

 

This classification has been generally adopted in Australia and New Zealand, but not in 

North America.  

 

DCI is a satisfactory term from a management perspective however, from a scientific 

perspective, it does not describe differing etiologies and pathophysiology. 

 

Physics 

 

Boyle’s Law: 



 

The air pressure at sea level is 1 atmosphere absolute (ATA). 

 

Alternative units used for 1 ATA include:  

 

● 101.3 kPa (SI units) 

 

● 1.013 Bar 

 

● 10 meters of sea water (MSW) 

 

● 760 mm of mercury (mm Hg) 

 

● 14.7 pounds per square inch (PSI) 

 

For every 10 meters a diver descends in seawater, the pressure increases by 1 ATA. 

 

This pressure change impacts on gas spaces within the body according to Boyle’s law. 

 

The absolute pressure exerted by a given mass of an ideal gas is inversely proportional to 

the volume it occupies if the temperature and amount of gas remain unchanged within a 

closed system 

 

Mathematically, Boyle’s law can be stated as: 

 

● P is proportional to 1/V 

 

Or 

 

● PV = k  

 

Where P is the pressure of the gas, V is the volume of the gas, and k is a constant. 

 

For comparing the same substance under two different sets of conditions, the law can be 

usefully expressed as: 

 

● P 1.V 1   = P 2.V2    

 

Depth vs pressure and gas volume (from Boyle’s law): 
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Dalton’s Law: 

 

Dalton’s law states that the total pressure (Pt) exerted by a mixture of gases is equal to 

the sum of the pressures of the constituent gases (Px, Py, Pz). 

 

So: 

 

● Pt = Px + Py + Pz 

 

At surface:   1 ATA = 0.8 ATA N2 + 0.2 ATA O2 

 

At 10 meters depth:   2 ATA = 1.6 ATA N2 + 0.4 ATA O2 

 

At 40 meters depth:  5 ATA = 4.0 ATA N2 + 1.0 ATA O2 

 

A diver breathing air at 40 meters depth is inhaling a gas with a partial pressure of 

oxygen equivalent to breathing 100% oxygen at the surface.  

 

At partial pressures above 3 ATA, the PN2 affects coordination and judgement (“nitrogen 

narcosis”).  

 

Oxygen becomes toxic at partial pressures greater than 1 ATA. 

 

Because of these effects recreational scuba diving generally has a limit of 40 meters. 

 

Henry’s Law: 

 

At a constant temperature, the amount of a given gas that dissolves in a given type and 

volume of liquid is directly proportional to the partial pressure of that gas in equilibrium 

with that liquid 

 

● Q = k. Pgas. 

 

Q = volume of gas dissolved in a liquid 



 

k = constant  

 

Pgas = partial pressure of the gas. 

 

As the ambient pressure increases, the diver is exposed to increasing partial pressures 

of nitrogen (or other gas such as helium), which dissolves in bodily fluids. 

 

The amount of nitrogen absorbed depends on: 

 

● The depth (which determines the partial pressure of nitrogen)  

 

● The duration of the dive. 

 

Individual tissues also take up nitrogen at different rates depending on their: 

 

● Blood supply  

 

● Permeability. 

 

Eventually, the tissues become saturated with nitrogen and no further absorption 

occurs. 

 

As a diver ascends and ambient pressure decreases, the partial pressure of nitrogen in 

some tissues will exceed ambient pressure, resulting in tissue supersaturation. 

 

If a diver ascends slowly enough, nitrogen diffuses out of the tissues and is transported, 

safely dissolved in the blood, to the lungs for elimination. This is known as “off-gassing”. 

 

If a diver ascends too rapidly, excess nitrogen bubbles will form resulting in 

decompression illness. 

 

Oxygen does not cause problems because it is rapidly utilized by the tissues. 

 

Pathophysiology 

 

Decompression illness occurs if excessive nitrogen comes out of solution to form 

nitrogen gas bubbles which gain access to the: 

 

● Venous system / arterial systems.  

 

● Lymphatic system.  

 

● Tissues (i.e. gas bubbles from directly with the tissues themselves).   

 

The formation of bubbles requires: 

 

● Tissues to be supersaturated with nitrogen  



 

And  

 

● For ascent to be excessively rapid.  

 

Nitrogen gas bubbles can cause problems within:  

 

1. Tissues: 

 

● As bubbles form in tissues, they distort tissue architecture, which results in 

 impaired function, pain and inflammation. 

 

● These are probably responsible for most of the musculoskeletal symptoms. 

 

2. Venous system:  

 

● Many bubbles entering the venous system do not in fact cause symptoms.  

 

Using ultrasonic detection methods, intravascular microbubbles are 

detected after approximately 60% of routine dives.  

 

It appears that these bubbles are mostly safely filtered by the lung and 

diffuse into the alveoli. 

 

3. Arterial system:  

 

● Bubbles entering the arterial system are more likely to cause serious 

 problems.  

 

  These can occur under a range of circumstances: 

 

♥ Large volumes of bubbles may overwhelm the pulmonary filter 

 and arterialize.  

 

♥ Bubbles may also bypass the lungs via a right-to-left shunts. Up to 

 one-quarter of the population may have a patent foramen ovale.  

 

Under normal circumstances, the foramen is kept closed by the 

pressure difference between the left and right atria. However, after 

diving, the pressure differential may suddenly reverse during a 

Valsalva manoeuvre or with acute increases in right-sided 

pressures associated with a large pulmonary gas load.  

 

A patent foramen ovale is associated with cerebral, spinal, 

vestibular and cutaneous decompression illness. 

 

4. Lungs:  

 



● Nitrogen gas can also enter the circulation following pulmonary 

 barotrauma.  

 

Air entering the pulmonary arterial system is carried to the pulmonary 

capillaries where it is trapped and reabsorbed by the alveoli.  

 

Air entering the pulmonary venous system, however, will pass through the 

heart and result in arterial gas embolism.  

 

Gas bubbles entering the circulation (either from tissues or barotrauma) cause:  

 

● Mechanical problems  

 

● Biochemical abnormalities.  

 

Pulmonary circulation:  

 

● Trapping in the pulmonary circulation may result in elevation of right heart and 

 pulmonary pressures, leading to increased venous pressures, reduced cardiac 

 output and impairment of tissue microcirculation.  

 

Arterial circulation:  

 

● Arterial bubbles can cause end-organ ischaemia, although most pass through the 

 capillaries and into the venous system.  

 

Most of the deleterious effects are a consequence of secondary inflammation of 

the vascular endothelium. 

 

Bubble - endothelial interaction activates complement, kinin and coagulation 

systems and precipitates leucocyte adherence.  

 

This results in increased vascular permeability, interstitial oedema and microvascular 

sludging.  

 

The end result is ischaemia and haemoconcentration.  

 

Increased vascular permeability of the cerebral circulation will produce cerebral 

oedema.  

 

Vasospasm and reduced flow occurs approximately 1 - 2 hours after bubbles have passed 

through the arterial tree.  

 

This explains the commonly observed clinical course of a diver with a cerebral acute 

gas embolism experiencing: 

 

● An initial deterioration (bubble emboli) 

 



Then  

 

● Spontaneous improvement (bubbles pass through the cerebral capillaries)  

 

Then  

 

● A subsequent secondary deterioration.  

 

Interestingly animal studies have demonstrated that gas bubbles can travel against arterial 

flow because of their buoyancy and so tend to lodge in the highest point of the body.  

 

This is the reasoning behind maintaining a supine position after decompression 

accidents. 

 

Non-diving causes of dysbarism include: 

 

1. Caisson work 

 

2. Altitude decompression 

 

3. Recreational use of compressed gases (nitrous oxide and helium) causing 

 pulmonary barotrauma and gas embolism  

 

4. Medical adverse events where gas enters the circulation.  

 

5. These cases are also likely to benefit from early recompression with hyperbaric 

 oxygen. 

 

Clinical Features 

 

The onset of any symptoms during or in the hours after diving should be regarded as 

decompression illness, until proven otherwise.  

 

Failure to recognize and treat milder cases can lead to permanent injury because the 

disease can progress as the bubble load increases with time.  

 

Onset of Symptoms:  

 

Early onset of symptoms or signs (up to 1 hour), especially those that are neurological 

in nature, indicates a serious decompression emergency and recompression becomes is 

a time-critical treatment.  

 

Milder syndromes of decompression illness may develop up to 24 hours after a dive or 

even later if there is a precipitant, such as heavy exercise or ascent to altitude (e.g. 

flying).  

 

 

 



Non-specific Constitutional symptoms:  

 

Common non-specific “constitutional symptoms include: 

 

1. Fatigue (profound)   

 

2. Headache  

 

3. Myalgia  

 

4. Polyarthralgias:  

 

● Most commonly shoulders and elbows. 

 

● Usually a dull ache 

 

● May initially be intermittent but later becomes constant.  

 

● May migrate from joint to joint 

 

● Aggravated by movement  

 

● Local pressure e.g. with an inflated sphygmomanometer cuff may provide 

 some relief.  

 

5. Paraesthesiae and numbness  

 

Arterial gas embolism (AGE): 

 

In general, pulmonary barotrauma that results in arterial gas embolism has a 

dramatic clinical presentation. 

 

There is rapid onset of major neurological symptoms and signs within seconds to 

minutes after the dive.  

 

DCI caused by intravascular bubbles from barotrauma can be rapidly fatal and has a 

mortality of around 5% in sport divers who reach a recompression chamber alive. In 

Australia, AGE is the second most common cause of diving-related death after drowning.  

 

Neurological:  

 

These are usually the most serious manifestations.  

 

Symptoms usually begin within 10 minutes of surfacing.  

 

Sudden loss of consciousness on surfacing should be assumed to be due to cerebral gas 

emboli.  

 



Spontaneous improvement may occur with first aid measures, however relapse is 

common. 

 

The brain is the organ most commonly affected, probably because of the vertical 

positioning of the diver on ascent.  

 

Cerebral gas emboli can cause: 

 

1. Sudden loss of consciousness 

 

2. Convulsions 

 

3. Memory loss 

 

4. Cranial nerve palsies 

 

 Including:  

 

 ● Visual disturbances 

 

 ● Deafness 

 

5. Limb paralysis:  

 

● Usually presenting as asymmetric multiplegias.  

 

● Hemiplegia can occur but is much less common than asymmetric 

 multiplegias.  

 

Cardiac:  

 

Coronary arterial emboli rarely may present as  

 

1. Myocardial infarction  

 

2. Arrhythmias. 

 

 

Liver 

 

Elevation of liver transaminases and lactate dehydrogenase levels in divers with AGE 

suggest hepatic injury. 

 

Skeletal muscle: 

 

Elevation of serum creatine kinase comes predominantly from skeletal muscle. 

 

Peak creatine kinase (CK) may in fact be a marker of the degree and severity of AGE. 



 

Decompression Illness from gas bubbles coming directly out of solution: 

 

The onset of DCI due to gas bubbles coming out of solution can be as equally dramatic 

as AGE, especially after rapid ascents from deep dives). 

 

More frequently however his entity evolves over 1 - 6 hours post dive.  

 

DCI caused by bubbles released from tissues usually causes symptoms within 1 hour of 

completing a dive and 90% of cases have symptoms within 6 hours.  

 

Neurological symptoms occurring around 30 minutes after a dive suggest an associated 

patent foramen ovale. 

 

Clinical features include:  

 

CNS: 

 

1. Headache 

 

2. Personality change 

 

 ● A flat affect may be the only subtle symptom.  

 

3. Memory loss 

 

4. Visual defects 

 

5. Convulsions 

 

6. Confusion  

 

7. Altered level of consciousness.  

 

Spinal cord:  

 

Spinal-cord involvement occurs in up to 60% of cases of neurological DCI.  

 

The exact cause of spinal DCI remains uncertain. It may be a result of venous infarction 

of the cord due to obstruction of the epidural vertebral venous plexus. Other explanations 

include ischaemia and inflammation from bubble emboli or the formation of local 

bubbles within the spinal cord (autochthonous bubbles).  

 

Symptoms include: 

 

1. Back pain 

 



● A potentially disastrous mistake is to misdiagnose back pain coming on a 

 few minutes after a dive as musculoskeletal pain and not consider spinal 

 cord DCI.  
 

2. Paraesthesiae  

 

3. Paraplegia  

 

4. Bowel and bladder involvement.  

 

Vestibular system: 

 

1. Dizziness / vertigo 

 

2. Vomiting 

 

3. Nystagmus  

 

4. Ataxia.  

 

Pulmonary: 

 

If the bubble load overwhelms the pulmonary filter, a diver can present with a syndrome 

known as pulmonary DCI or “the chokes”.  

 

The symptoms of this syndrome include: 

 

1. Dyspnoea 

 

2. Pleuritic / substernal chest pain 

 

3. Cough 

 

4. Pink frothy sputum 

 

5. Cyanosis  

 

6. Hemoptysis.  

 

The chokes indicates the diver has sustained a large intravascular gas load, so a careful 

inquiry about other symptoms of DCI is mandatory and, if present, recompression is 

advised.  

 

Diving-related pulmonary oedema and saltwater aspiration syndrome are the major 

differential diagnoses.  

 

Dermatological: 

 



A range of rashes may be caused by cutaneous bubbles in < 10% of divers.  

 

The most common manifestations are: 

 

1. Pruritus without rash. 

 

2. A scarlatiniform rash with pruritus  

 

3. Cutis marmorata: 

 

● Cutis marmorata begins as a spreading erythema but subsequently 

 develops a marbled appearance of pale areas surrounded by cyanotic 

 mottling. 

 

Clinical Assessment 

 

Important points of history: 

 

The injured diver requires simultaneous assessment and treatment.  

 

100% oxygen treatment should be continued during the assessment.  

 

If the history suggests AGE, the patient should be kept in the horizontal position to avoid 

re-embolization.  

 

If symptoms are progressing rapidly, the examination should be brief but thorough so as 

to ensure rapid access to recompression. In serious cases, some of the historical 

information may be obtained once the diver is receiving treatment in the recompression 

chamber. 

 

The diagnosis of DCI is made clinically on history and examination.  

 

A full dive history must be obtained, in addition to the medical history.  

 

Important details of dive history include: 

 

1. The number of dives over recent days. 

 

2. The depth, (especially if > 40 meters).  

 

3. Bottom time: 

 

 ● The time from beginning descent to beginning direct ascent. 

 

4. Performance of any decompression or safety stops 

 

5. Dive complications such as: 

 



 ● Rapid ascents 

 

 ● Surface interval between dives  

 

 ● The time interval between completing the dive and onset of symptoms.  

 

6. Previous dive experience 

 

7. Equipment used and gases breathed should be recorded.  

 

● A history of using surface supply equipment (the “Hookah” apparatus) 

should  alert the examining physician to the possibility of carbon monoxide 

poisoning and  carboxyhaemoglobin measurement is required.  

 

8. Note any other predisposing risk factors for DCI: 

 

● Cold water 

 

● Hard exercise during the dive or heavy exercise post dive should be 

 recorded. 

 

● Increasing age 

 

● Multiple ascents and repetitive dives  

 

● Any exposure to altitude (>300 meters)  

 

Important points of Examination:  

 

Two important examinations for more subtle neurological deficits include: 

 

1. Mini mental state for cognitive function 

 

 2. The sharpened Romberg test: 

 

● This is useful for milder static DCI syndromes with delayed presentation 

 

It is performed by asking the patient to stand heel-to-toe with open palms 

on opposite shoulders.  

 

They are then asked to close their eyes and timed until they lose balance or 

achieve 60 seconds.  

 

A score of < 60 seconds is suggestive of DCI.  

 

This test should not be performed if the history was suggestive of AGE or 

if there are clear neurological symptoms or signs. 

 



Investigations 

 

Investigations should unduly never delay recompression treatment 

 
Recompression should only be delayed for investigations if they will directly alter 

immediate management. 
 

Investigations may be done to exclude alternative diagnoses and/ or to establish the 

nature and/or extent of injury. 

 

Consider the following: 

 

Blood tests: 

 

1. FBE 

 

● A full blood count (and electrolytes) are useful in that intravascular fluid 

 depletion is common in severe DCI and the degree of hemoconcentration 

 may have some correlation with eventual neurological outcome. 
 

2. U&Es/ glucose  

 

3. Troponin 

 

4. CK 

 

● Peak creatine kinase (CK) may in fact be a marker of the degree and 

 severity of AGE. 

 

5. LFTs 

 

5. VBG - Cooximetry - COHb levels: 

 

● A history of using surface supply equipment (the “Hookah” apparatus) 

 should  alert the examining physician to the possibility of carbon 

 monoxide poisoning and carboxyhaemoglobin measurement will be 

 required.  

 

ECG: 

 

Coronary arterial emboli rarely may present as: 

 

1. Myocardial infarction  

 

2. Arrhythmias. 

 

 

 



CXR: 

 

Exclude pneumothorax   

 

Diving-related pulmonary oedema  

 

Saltwater aspiration syndrome 

 

CT scan  

 
A supine CT scan of the thorax assists diagnosis of: 

 

● Pneumothorax  

 

● Pneumomediastinum. 

 

MRI Scan  

 
Magnetic resonance imaging has no current role in the acute investigation of DCI. 
 

Management 

 

Prevention: 

 

A number of dive tables and computer algorithms have been developed in an attempt to 

avoid nitrogen super-saturation of tissues and improve diver safety.  

 

Limits are placed on depth, time and ascent rates to allow for safe decompression after 

diving.  

 

However, as with all mathematical models which attempt to predict biological behaviour, 

the dive tables are not infallible. .  

 

The occurrence of DCI is ultimately a probabilistic event where risk increases with: 

 

1. Increasing depth 

 

2. Time 

 

3. Numbers of dives / numbers of ascents  

 

4. Rates of ascent. 

 

Flying after diving can precipitate DCI.  

 

● Even if there are no bubbles at the end of the dive, excess nitrogen remains in the 

 tissues and is slowly off-gassed.  

 



Further reduction in ambient pressure at altitude can cause bubbles or enlarge pre-

existing asymptomatic ones.  

 

Current guidelines advise against flying for 12 hours after a single short no-

decompression dive and 24 hours following multiple or decompression dives. 

 

First Aid Treatment: 

 
1. 100% oxygen should be administered immediately. 

 

● 100% oxygen provides the maximum gradient for diffusion of nitrogen (or 

 other inert gas) out of the bubbles. 

 

This treatment significantly improves outcomes for divers with 

decompression illness. 

 

Oxygen should be administered in the prehospital setting and continue until 

and during recompression. 

 

Failure for symptoms to improve on oxygen does not rule out DCI. 

 

Complete resolution of symptoms on oxygen does not negate the need for 

recompression. 
 

2 Horizontal positioning:  

 

● If the history suggests AGE, the patient must be kept in the horizontal 

 position to avoid ongoing gas embolization. 
 
Divers with neurological presentations should not be moved from the 

horizontal position until they are recompressed. 
 
The left lateral position can be used for patients unable to protect their 

airway. 
 

Recompression: 

 

The longer the delay in recompression of  severe DCI, the worse the outcome. 

 

 

Recompression in a hyperbaric chamber is indicated even if the diver becomes 

asymptomatic with first aid, because otherwise many will relapse.  

 

The relapse may be more severe than the original presentation, due to the 

pathophysiological changes already initiated by bubbles in the microvasculature and 

tissues or redistribution of bubbles.  

 

Response to recompression is determined by: 

 



1. Time to recompression  

 

2. The initial severity of injury.  

 

Recompression is a time critical intervention.   

 

Treatment commenced > 4 hours after injury is associated with a poor response.  

 

Mild cases however often respond despite longer delays to recompression. 

 

Two types of hyperbaric chamber are available to administer recompression treatment: 

 

1. Multi-place chambers:  

 

● These can accommodate more than one person, including a clinician 

 attendant.  

 

They are compressed on air while the patient breathes 100% oxygen via a 

head hood, demand regulator or endotracheal tube.  

 

Air breaks to lessen the risks of oxygen toxicity are provided by removing 

the head hood in a multi-place chamber.  

 

Full monitoring and mechanical ventilation are possible.  

 

All hyperbaric facilities in Australasia use multi-place chambers. 

 

2. Mono-place chambers: 

 

● These accommodate one patient only and are usually compressed with 

 100%  oxygen.  

 

These are more frequently used to treat non-diving medical illness; 

however, in other countries, they may be used for definitive treatment of 

divers. 

 

Hyperbaric oxygen therapy has the following beneficial effects: 

 

1. Reduction in bubble size (in accordance with Boyle’s law): 

 

● This relieves the obstruction caused by intravascular bubbles and the 

 tissue distortion of extravascular bubbles. 

 

2. Increased the outward diffusion gradient for nitrogen: 

 

● This further reduces bubble size.   

 

● There is also reduction of endothelial inflammation caused by the bubbles. 



 

3. Relief of tissue ischaemia and hypoxia. 

 

There are no published randomized trials comparing exact recompression protocols and 

hence there is no international agreement on how best to manage DCI.  

 

The general consensus however is that initial treatments should begin with a standard 2.8 

ATA (18 m) table breathing 100% oxygen.  

 

Some studies have suggested a benefit from initially recompressing deeper, however, this 

procedure is not universally accepted and subject to considerable debate. 

 

The identical Royal Navy 62 (RN62) and US Navy 6 recompression tables have become 

the standard of care for initial treatment of diving accidents in Australia and New 

Zealand. 

 

These are 18 m tables, lasting 4.75 to 7.25 hours.  

 

Recompression is followed by gradual decompression.  

 

A response to treatment is usually evident after two oxygen periods at pressure.  

 

If there is a partial response then there is the option of extending the table at 2.8 ATA.  

 

If there is minimal or no response and there is no doubt about the diagnosis, then it is 

reasonable to proceed to a deeper table (most units use the Comex 30 table).  

 

Because of the risks of oxygen toxicity at greater than 2.8 ATA, a combination of helium 

and oxygen (heliox) is used.  

 

Further daily recompression is carried out until the patient stops improving or becomes 

asymptomatic and then one additional treatment is performed.  

 

Follow-up treatments are usually at 18 meters of seawater, using either the RN61 table 

(18 m for 45 minutes, ascent to 9 m over 30 minutes, 9 m for 30 minutes then ascent over 

30 min) or the 18:60:30 table (18 m for 60 minutes then ascent over 30 minutes). 

 

Relapses may occur after initial recompression. All neurological cases should be 

observed in hospital to allow immediate recompression if deterioration occurs. 

 

Residual Symptoms:  

 

Residual symptoms occur in up to 30% of cases and are more likely where recompression is 

delayed.  

 

Delays to treatment are not unusual with a mean time to recompression of 68 hours in one 

series.  

 



There is no clear time interval after diving that recompression becomes ineffective.  

 

Many divers with DCI still respond to treatment even when delayed for 7 - 10 days and 

therefore any diver with unexplained symptoms after diving should be referred to a diving 

medicine specialist. 

 

In-water recompression: 

 

In-water recompression is dangerous and difficult and should only be considered if 

retrieval is impossible.  

 

Hypothermia and oxygen toxicity pose serious risks during in-water treatment and 

supervision by experienced appropriately trained personnel is essential. 

 

Disposition: 

 

If a diver becomes unwell during or after diving, then diving is the likely cause of 

the illness, until proven otherwise.  

 

The longer the delay in recompression of  severe DCI, the worse the outcome 

 

Early consultation with a diving medicine specialist is mandatory, especially where 

retrieval to a recompression facility may be necessary. 

 

For 24-hour services offering advice on management, retrieval and location of the nearest 

hyperbaric facility: 

 

Australia: 

 

● Divers Alert Network   1800 088 200 

 

●  +61 8 8212 9242 (outside Australia) 

 

New Zealand: 

 

● Diver Alert Network   0800 4337 111 

 

 

 

 



Appendix 1 

 

Royal Navy Treatment table 62  (= US Navy treatment table 6). 

 

 

 

 

 

 

 

 

 

 

 

 

The RN61 Table.  

 

 

 

 

 



 

“The Flying Dutchman”, oil on canvas, 1896. Albert Pinkham Ryder. Smithsonian Art 

Museum, Washington, D.C. 
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