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DevelopmentDevelopment ofof guidelinesguidelines

”Guideline for guidelines”

Levels of evidence
Level 1 Group of experts (representative, independant)

Level 2 Consensus process
- Delphi conference

- Consensus conference
- representative audience
- independant steering committee (jury)

Level 3 Revision according to EBM standards
(definition of study quality…)
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DCIDCI
Decompression IllnessDecompression Illness -- Decompression InjuryDecompression Injury

Decompression IncidentDecompression Incident

AGEAGE

PulmonaryPulmonary barotraumabarotrauma

ShuntShunt
mechamecha--
nismsnisms

Inert gasInert gas
bubblesbubbles

PneumoPneumo--
thoraxthorax

MediastinalMediastinal
emphysemaemphysema
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MildMild symptomssymptoms
►► UnusualUnusual tirednesstiredness

►► SkinSkin itchingitching

SevereSevere symptomssymptoms
►► DiscolorationDiscoloration andand

alterationalteration ofof skinskin

►► PainPain

►► TinglingTingling

►► PhysicalPhysical weaknessweakness

►► NumbnessNumbness

►► ParalysisParalysis

►► BreathingBreathing troublestroubles

►► Vision,Vision, hearinghearing oror

speechspeech troublestroubles

►► VertigoVertigo

►► NauseaNausea

►► ImpairedImpaired consciousnessconsciousness

►► UnconsciousnessUnconsciousness
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FirstFirst aidaid forfor mildmild symptomssymptoms

((unusualunusual tirednesstiredness // skinskin itchingitching))

►► OxygenOxygen ((100%100%,, forfor everyevery breathingbreathing gas of divers )gas of divers )

►► FluidsFluids ((0.50.5--1.01.0 ltrltr / h/ h,, nono alcoholalcohol, no, no caffeinecaffeine))

►► ExaminationExamination ((‚‚55 minutesminutes neurocheckneurocheck‘‘, DAN), DAN)
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‚5 minutes neurocheck‘ (DAN Europe)

 Are the diver's pupils equally wide and round and do they become narrower

in the light? Look for left-right differences.
 

 Is the diver able to follow a finger moving in front of his face with his eyes

while holding his head still?

The finger should be moved from the right to the left and from the top to

the bottom in a distance of approx. 50 cm. Look for a uniform movement of

both eyes and for possible jerky movements in the extreme positions.

 
 Is the diver able to identify an object in the distance? 
 Is the diver able to recognize the number of fingers held in front of his face

(2-3 tries)? First, test each eye separately, then both eyes together.
 

Yes No2. EyesYes No

 Is the diver orientated to time (present time, date)? 
 Is the diver orientated to place (present location)? 
 Is the diver orientated to person (name, age)? 

Check

No. 2

Time:

Yes No

1. OrientationCheck

No. 1

Time:

Yes No



 Ask the diver to swallow. Observe if his Adam's apple is moving up and down

smoothly.
 

Yes No5. Swallowing reflexYes No

 Ask the diver to close his eyes. Then rub your index finger against your thumb ca.

50 cm away from the diver's right ear, then next to his left ear and ask the diver

whether he perceives the sound in the same way on both sites. Repeat this check

several times on both sites. In a noisy environment, the distance may be reduced

and the source of noise should be blocked (ask those present for silence, turn off

running engines).

 
Yes No4. HearingYes No

 Ask the diver to close his eyes. Then touch the left and the right halves of his

forehead and his face and ask the diver if the sensation is the same on both sites.
 

 Ask the diver to „bare his teeth“. Look for a symmetric movement of both halves

of the face and equal muscle tension on both sides.
 

 Ask the diver to whistle. Look for a symmetric movement of both halves of the

face and equal muscle tension on both sides.
 

Yes No3. FaceYes No

 Are the diver's pupils equally wide and round and do they become narrower in the

light? Look for left-right differences.
 

 Is the diver able to follow a finger moving in front of his face with his eyes while

holding his head still?

The finger should be moved from the right to the left and from the top to the

bottom in a distance of approx. 50 cm. Look for a uniform movement of both eyes

and for possible jerky movements in the extreme positions.

 
 Is the diver able to identify an object in the distance? 

 Is the diver able to recognize the number of fingers held in front of his face

(2-3 tries)? First, test each eye separately, then both eyes together.
 

Yes No2. EyesYes No

 Is the diver orientated to time (present time, date)? 
 Is the diver orientated to place (present location)? 
 Is the diver orientated to person (name, age)? 

Check

No. 2

Time:

Yes No

1. OrientationCheck

No. 1

Time:

Yes No

7. Muscle strengthYes No

Ask the diver to stick out the tongue. Observe if it is located exactly in the centre

or somewhat to the right or to the left.
 

6. TongueYes No

‚5 minutes neurocheck‘ (DAN Europe)

10. Additional remarks and observations:

Ask the diver to lie down flat on his back. Ask him to alternately move his left

and right heels over the shin of the opposite leg. Assess potential left-right

differences.

 

Ask the diver to close his eyes. Then ask him to extend his arms in front of him

and try to touch the tip of his nose alternately with his left and right index

fingers. Assess potential left-right differences.

 

Ask the diver to stand with his feet together and parallel, extend his arms in front

of him, palms facing upwards and close his eyes. The diver should be able to

keep his balance if he is not standing on shaky ground.

Caution: During this test the diver might loose his balance and fall, you have to

be prepared to catch him!

 
9. Balance and motor coordinationYes No

Ask the diver to close his eyes. Then touch the left and right halves of his torso

in turn, then the outer and inner sites of his limbs and ask the diver, whether the

sensation is the same on both sites. Assess and document the result of this test

separately for each body part.

 
8. Sensory perceptionYes No

Ask the diver to lie down flat on his back. Then ask him to lift his knees against

the resistance of your hands and to move his ankle joints up and down against

your resistance.

 

Ask the diver to bend both arms at the elbow in a 90° angle. Then ask him to

move his hands up, down and sideways, while you provide resistance to his

movements with your hands. Assess potential left-right differences in strength.

 

Ask the diver to lift both shoulders, while applying a gentle pressure onto them

with the palm of your hands. By doing this, it should be easy to determine if the

diver is able to generate the same force on both sites or if there are left-right

differences.
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FirstFirst aidaid forfor mildmild symptomssymptoms

((unusualunusual tirednesstiredness // skinskin itchingitching))

►► OxygenOxygen ((100%100%,, forfor everyevery breathingbreathing gas of divers )gas of divers )

►► FluidsFluids ((0.50.5--1.01.0 ltr/hltr/h,, nono alcoholalcohol, no, no caffeinecaffeine))

►► ExaminationExamination ((‚‚55 minutesminutes neurocheckneurocheck‘‘, DAN), DAN)

►► ObservationObservation (24(24 hrshrs.).)

►► ifif notnot freefree ofof symptomssymptoms withinwithin 30 min.:30 min.:
treattreat likelike severesevere symptomssymptoms
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FirstFirst aidaid forfor severesevere symptomssymptoms

►► CardioCardio pulmonarypulmonary resuscitationresuscitation

followingfollowing recommendationsrecommendations ofof

EuropeanEuropean ResuscitationResuscitation CouncilCouncil

(ERC(ERC oror AHA)AHA)
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FirstFirst aidaid forfor severesevere symptomssymptoms

►► SupineSupine positionposition ((ifif unconsciousunconscious:: recoveryrecovery positionposition))

►► FluidsFluids (0.5(0.5--1.01.0 ltr/hltr/h, no, no alcoholalcohol, no, no caffeinecaffeine))

►► IfIf fullyfully consciousconscious:: givegive fluidsfluids orallyorally

►► ImpairedImpaired consciousnessconsciousness:: fluidsfluids onlyonly i.vi.v..

►► OxygenOxygen ((forfor everyevery breathingbreathing gas of divers)gas of divers)

►► asas soonsoon asas possiblepossible, 100%, 100%

►► nono breaksbreaks -- untiluntil hyperbarichyperbaric treatmenttreatment

►► DemandDemand valvevalve oror oxygenoxygen rebreatherrebreather
OnlyOnly ifif notnot availableavailable: 15: 15--2525 ltr/minltr/min constantconstant flowflow
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FirstFirst aidaid forfor severesevere symptomssymptoms

►► SupineSupine positionposition ((ifif unconsciousunconscious:: recoveryrecovery positionposition))

►► FluidsFluids (0.5(0.5--1.01.0 ltr/hltr/h, no, no alcoholalcohol, no, no CaffeineCaffeine))

►► IfIf fullyfully consciousconscious:: givegive fluidsfluids orallyorally

►► ImpairedImpaired consciousnessconsciousness:: fluidsfluids onlyonly i.vi.v..

►► OxygenOxygen ((forfor everyevery breathingbreathing gas of divers)gas of divers)

►► asas soonsoon asas possiblepossible, 100%, 100%

►► nono breaksbreaks -- untiluntil hyperbarichyperbaric treatmenttreatment

►► DemandDemand valvevalve oror closedclosed circuitcircuit systemsystem
OnlyOnly ifif notnot availableavailable: 15: 15--2525 ltr/minltr/min constantconstant flowflow
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FlowFlow chartchart
modifiedmodified fromfrom

DAN EuropeDAN Europe

Underwater STAY?

MILD Symptoms?
(Unusual tiredness,

skin itching)

SEVERE symptoms:
pain, skin discoulouration and

alterations, unusual weekness,

numbness, tingling, breathing troubles,

visual, hearing, speech troubles,

vertigo, nausea, paralyses, decreased

consciousness, unconsciousness,

coma.

NOT a diving accident!

Go to the nearest hospital

Free of symptoms within

30 minutes?

Treat like

SEVERE

symptoms

1. Continue 100%

oxygen

2. Consult diving

physician

3. Observe 24 hours

IMMEDIATE TREATMENT
(CPR according to ERC- or AHA-Standards, if needed)

1. POSITION: if unconscious: lateral position, otherwise: supine position

2. OXYGEN: start soonest, irrespective of divers breathing gas

• no air breaks, until arrival at hyperbaric chamber

• give highest possible oxygen concentration

• at best: via demand valve or closed circuit system with CO2 absorber

• if not available: constant flow (15 – 25 litre/min) via mask with reservoir

3. FLUID: 0.5 – 1 litre/hour), no alcohol, no caffeine, if fully conscious

4. Alarm emergency operations center: „suspected diving accident“

5. 5 min Neurocheck, documentation, repeat regularly

6. Protect diver from hypothermia and hyperthermia

7. No in-water recompression

8. Organize transport to emergency unit, preferably near hyperbaric chamber:

• no specific means of transport, transport fast and gently

• Helicopter: flying as low as possible

9. Documentation: dives, symptoms, treatment

10. Dive buddies: do supervise as well

11. Secure diving gear (e.g. decompression computer)

12. Diving accident hotline
(Hotline phone numbers: www.gtuem.org / www.oegth.at / www.suhms.org)

yes
yes

no

no

yesno

1. Give 100% oxygen

2. Put diver in a supine position

3. 0,5-1 litre water orally

4. Observe + perform

5 Minutes Neurocheck
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(Unusual tiredness,

skin itching)

SEVERE symptoms:
pain, skin discoulouration and

alterations, unusual weekness,

numbness, tingling, breathing troubles,

visual, hearing, speech troubles,

vertigo, nausea, paralyses, decreased

consciousness, unconsciousness,

coma.

NOT a diving accident!

Go to the nearest hospital

Free of symptoms within
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Treat like

SEVERE

symptoms

1. Continue 100%

oxygen

2. Consult diving

physician

3. Observe 24 hours

yes
yes

no

no

yesno

1. Give 100% oxygen

2. Put diver in a supine position

3. 0,5-1 litre water orally

4. Observe + perform

5 Minutes Neurocheck
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IMMEDIATE TREATMENT
(CPR according to ERC- or AHA-Standards, if needed)

1. POSITION: if unconscious: lateral position, otherwise: supine position

2. OXYGEN: start soonest, irrespective of divers breathing gas

• no air breaks, until arrival at hyperbaric chamber

• give highest possible oxygen concentration

• at best: via demand valve or closed circuit system with CO2 absorber

• if not available: constant flow (15 – 25 litre/min) via mask with reservoir

3. FLUID: 0.5 – 1 litre/hour), no alcohol, no caffeine, if fully conscious

4. Alarm emergency operations center: „suspected diving accident“

5. 5 min Neurocheck, documentation, repeat regularly

6. Protect diver from hypothermia and hyperthermia

7. No in-water recompression

8. Organize transport to emergency unit, preferably near hyperbaric chamber:

• no specific means of transport, transport fast and gently

• Helicopter: flying as low as possible

9. Documentation: dives, symptoms, treatment

10. Dive buddies: do supervise as well

11. Secure diving gear (e.g. decompression computer)

12. Diving accident hotline
(Hotline phone numbers: www.gtuem.org / www.oegth.at / www.suhms.org)

FlowFlow chartchart modifiedmodified fromfrom DAN EuropeDAN Europe



►► ExaminationExamination ((‚‚55 minutesminutes neurocheckneurocheck‘‘, DAN), DAN)

►► OrganizationOrganization ofof transporttransport
►► EmercencyEmercency controlcontrol centrecentre

(( EmergencyEmergency unitunit ‚‚closeclose to a HBOTto a HBOT chamberchamber‘‘))

►► DivingDiving physicianphysician hotlinehotline

Dr. Wilhelm WelslauDr. Wilhelm WelslauPhotoPhoto ©© DAN EuropeDAN Europe

FurtherFurther measuresmeasures
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ImportantImportant::
►► NONO inin--waterwater recompressionrecompression

►► NONO directdirect alertingalerting ofof hyperbarichyperbaric chamberchamber

►► NONO recommendationrecommendation forfor specificspecific infusionsinfusions

►► NONO recommendationrecommendation ofof specificspecific medicationsmedications

►► NONO specificspecific medicalmedical measuresmeasures

besidesbesides emergencyemergency medicinemedicine SOPsSOPs

Dr. Wilhelm WelslauDr. Wilhelm WelslauPhotoPhoto ©© DAN EuropeDAN Europe
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ChamberChamber treatmenttreatment
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►► ThoracicThoracic XX--rayray oror thoracicthoracic CTCT scanscan
beforebefore hyperbarichyperbaric chamberchamber treatmenttreatment

-- ifif pulmonarypulmonary barotraumabarotrauma isis suspectedsuspected

-- ifif feasiblefeasible withinwithin reasonablereasonable timetime frameframe

►► USUS NavyNavy Treatment Table 6Treatment Table 6
Table 6Table 6 isis standardstandard forfor firstfirst treatmentstreatments

-- irrespectiveirrespective of diversof divers breathingbreathing gasgas
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USUS NavyNavy Treatment Table 6Treatment Table 6
modified

Dr. Wilhelm WelslauDr. Wilhelm WelslauPhotoPhoto ©© HMCHMC SharmSharm elel--SheikhSheikh

18

9

3

0
0 70 105 130 155 180 205 230 255 285

O2
O2O2O2O2O2O2

O2
O2O2O2

[msw]

[min]

prolongation?

prolongation ?

A
I
R

°
A
I
R

A
I
R

A
I
R

A
I
R

A
I
R

A
I
R

A
I
R

A
I
R

A
I
R

German-Austrian-Swiss Guidelines for Diving Accidents – www.gtuem.org



USUS NavyNavy Treatment Table 6Treatment Table 6
modified, with all prolongations
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►► Transport toTransport to hyperbarichyperbaric treatmenttreatment centrecentre
-- soonestsoonest afterafter completioncompletion ofof firstfirst hyperbarichyperbaric treatmenttreatment

-- alwaysalways casecase byby casecase decisiondecision

►► PhysiotherapyPhysiotherapy
-- max.max. 33 daysdays afterafter divingdiving accidentaccident

►► TerminationTermination ofof hyperbarichyperbaric treatmentstreatments

-- soonestsoonest afterafter standstill ofstandstill of symptomssymptoms forfor 3 to 53 to 5 daysdays

►► Fitness toFitness to divedive certificatecertificate afterafter divingdiving accidentaccident

-- onlyonly byby qualifiedqualified andand experiencedexperienced physicianphysician

(list of(list of divingdiving physiciansphysicians atat www.gtuem.orgwww.gtuem.org))

Dr. Wilhelm WelslauDr. Wilhelm Welslau

FurtherFurther treatmenttreatment
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Download of guideline at
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