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Are you drunk?
• Almost no evidence or of 

low quality
• Mainly expert opinion

• Other fields potentially 
useful?

• Physiopathology makes 
logical sense

Preliminary remarks

Yes No

Providing care for someone who is ill or 
injured should not delay calling for more 

advanced care if needed
AHA 2015 recommendation

Calling for help
Rathore et al. Am J Cardiol, 2009;104:1198-203. Terkelsen et al. JAMA, 2010;304:763-71. Delay from end of last dive to 

Symptoms & HBOT 

• N = 150; average delay to 
HBO = 36 hr; mode = 
6−12 hr

• Only 10% were treated 
within 6 hr of their last 
dive
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Is TTR delay relevant in DCS?

Authors DCI Type N° patients TTR cut off Association

Rivera 1964 Type I & II 888

<3 hours (n=516)
>3 hours (n=172)
>6 hours (n=91)

>12 hours (n=70)
>24 hours (n=27)
>48 hours (n=18)

Yes in severe cases

Kizer 1982 Type I & II 50
>12 hours (n=50)
> 24 hours (n=20)

Yes

Van Hulst 1990
Type I & II

CAGE
121

<12 hours (n=34)
>12 hours (n=73)
>24 hours (n=14)

Yes

Vann 1993 Type I & II 1,159 Unknown No

Ball 1993
Type II

Spinal cord
49

<12 hours (n=21)
>12 hours (n=8)

>24 hours (n=20)
Yes in severe cases

Boussuges 1996
Type II

Cerebral & Spinal cord
96 Unknown No

Desola 1997 Type I & II 466

<3 hours (n=112)
>3 hours (n=104)
>6 hours (n=88)

>12 hours (n=42)
>24 hours (n=69)

No

Ross 2007 Type II 390 Unknown Yes in severe cases

Gempp 2010
Type II

Inner ear
99 >6 hours (n=?) Yes

Gempp 2010
Type II

Spinal cord
63

>3 hours (n=15)
>6 hours (n=13)

No

Blatteau 2011
Type II

Spinal cord
279

>3 hours (n=73)
>6 hours (n=82)

No

Xu 2012
Type I & II

Mild to severe
5,278

>6 hours (n=1,802)
>12 hours (n=555)
>24 hours (n=234)
>36 hours (n=119)

Yes

Mutzbauer 2013
Type II

Mild to moderate
28 > 17 hours (n=13) No

Lee 2015
Type I & II

CAGE
195 >24 hours (n=90) Yes

Hadanny 2015 Type I & II 204 >48 hours (n=76) No

Short Delay to Recompression

U.S.N. Experimental Diving 1980 - 1989
Time to Resolution Complete Recovery

# 
cases

During 
Compression

≤10 minutes 
at depth

First
Treatment

Eventually

N2-O2 91 26 36 88 (97%) 91

He-O2 75 34 19 73 (97%) 75

Total 166 64 55 161 (97%) 166

“little or no delay between symptom occurrence and 
treatment”

Thalmann. 45th UHMS Workshop 1996

Longer Delay to Recompression
Blatteau et al. Neurocrit Care (2011) 15:120–127

Is TTR delay relevant in DCS?

Best outcomes after recompression are likely to be 
obtained by immediate recompression. 

Green et al. Undersea Biomed Res. 1989; 16:465-70
Thalmann et al. Proceeding of the 45th UHMS Workshop. 1996: 75-95 
Blatteau et al. DHM. 2011; 41:129-34

Delay prior to recompression is unlikely to be associated 
with any worsening of long term outcome in case of  mild 
symptoms, 

Mitchell et al. DAN Workshop Proceeding. 2005; 239p

Limited evidence that delays longer than 6 hours result in 
slower or less complete recovery in case of severe 
symptoms.

Blatteau et al. Neuro Crit Care. 2011; 15:120-7
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If needed/mandatory, therapeutic 
recompression has to occur within 6 hours 

of symptoms onset

• 53.7% of time delay is diver-related (n=183, 1996-2000):
• fail to identify DCS due to unclear presentation
• hope that the symptoms will vanish spontaneously
• deny symptoms
• underestimate the potential consequence of untreated DCS
• influence of the layperson 

Grandjean. Indian Ocean Scientific Meeting, Mauritius - 2001

Monot et al. Diving Hyperb Med, 2019;49(2): 96-106
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Monot et al. Diving Hyperb Med, 2019;49(2): 96-106 Monot et al. Diving Hyperb Med, 2019;49(2): 96-106

A physician trained in diving medicine 
should advise whether hyperbaric 

chamber treatment is required and its 
urgency. Laypersons and even physicians 

without diving medicine training are 
generally insufficiently trained to give such 

advice
MEDSUBHYP, SUHMS, GTÜM recommendation

Oxygen in First-Aid Oxygen in First-Aid

Administration of oxygen is not considered a 
standard first aid skill. 

AHA 2015 recommendation

This recommendation suffers one major 
exception, which is the relief of decompression 

sickness.

AHA 2015 recommendation
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Improved outcome?
Effect of surface O2 alone?

Lippmann. SPUMS. 2003; 33: 192-198

FAO2 among Humans

Marroni. Handbook on
Hyperbaric Medicine. 1996; 265-

276

Improved outcome?
Effect of surface O2 alone?

Lippmann. SPUMS. 2003; 33: 192-198

FAO2 among Humans

Marroni. Handbook on
Hyperbaric Medicine. 1996; 265-

276

FAO2 among Humans

Lippmann. SPUMS. 2003; 33: 192-198 Longphre et al. Undersea Hyperb
Med; 2007; 34: 43-9

• Improvement on symptoms before recompression, up 
to complete relief

• Decreased odds of a diver requiring more than one 
recompression

FAO2 among Humans

Lippmann. SPUMS. 2003; 33: 192-198 Longphre et al. Undersea Hyperb
Med; 2007; 34: 43-9

• Improvement on symptoms before recompression, up 
to complete relief

• Decreased odds of a diver requiring more than one 
recompression

A system capable of administering a high
percentage of inspired oxygen (close to 100%)
and an oxygen supply sufficient to cover the
duration of the most plausible evacuation
scenario is highly recommended for all diving
activities

Best FiO2? Best FiO2?

Hoffmann et al. Int J Sports Med 2001;22:424-9.
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Best FiO2?

Hoffmann et al. Int J Sports Med 2001;22:424-9.

Blake et al. Diving Hyperb Med. 2018;48(4):209-17.

Is the choice of O2-
administration-device critical?

O'Reilly Nugent et al. Respirology 2014;19:538-43.

NRB, best device?

Pt
c

O
2

Head hood

Demand valve

NRB 15 L/min

NRB 10 L/min

Blake et al. Diving Hyperb Med. 2015;45:79-83.

Dehydration and DCS

Swine
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Fahlman et al. Aviat Space Environ Med 
2006;77:102-6.

Boussuges et al. Int J Sports Med 1996;17:351-5.

Ht < 48% Ht>48%

Total recovery 
(n=39)

77% 36%

Sequelae (N=19) 23% 64%

Preventive effect of pre-dive 
hydration

Gempp et al. Br J Sports Med 2009;43:224-8.
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Therapeutic effect of post-dive 
fluid administration

• Nature of Fluid=?
• Timing of administration=?
• Best access (Oral vs IV vs IO)=?
• Volume to administer=?
• Duration of administration=?
• Improved final outcome=?
• Any benefice=?

NO 
EVIDENCE

Only 130 
years of

Experience
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DW5

Shimoyama et al. Eur J Neurol 2014;21:402-10.

DW5

Shimoyama et al. Eur J Neurol 2014;21:402-10.

Oral Hydration is recommended but 
should be avoided if the patient is not fully 
conscious.

Fluids should be non-carbonated, non 
caffeinated, non alcoholic and ideally 
isotonic. (drinking water ok)

If suitably qualified and skilled responders 
are present, intravascular rehydration with 
non-glucose containing isotonic 
crystalloid is preferred.

Positioning the victim Positioning the victim

Human evidence of enhanced inert gas 
washout in horizontal subjects

In vivo evidence of cephalad bubble 
distribution if upright

In vivo evidence that head down position 
is harmful in DCI

Adjunctive therapies

• Empasized in the late 60’and 70’
• Place in First-aid = ?
• Mostly based on physiopathology

• IV Pentoxifyline + Nicergoline 
• Aspirin
• Lidocaine
• Corticosteroids

• Limited success

Adjunctive therapies

• Empasized in the late 60’and 70’
• Place in First-aid = ?
• Mostly based on physiopathology

• IV Pentoxifyline + Nicergoline 
• Aspirin
• Lidocaine
• Corticosteroids
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NSAID & DCS

• Double-blind prospective RCT
• 20mg tenoxicam daily (n=90) vs placebo (n=90)
• No NSAID related complications in tenoxicam group

Bennett et al. UHM 2003;30(3):195-205.

Future Trend?

Treatment with NSAID is appropriate if no 
contraindications

No evidence to support/refute the use of 
other agents:

Corticosteroids, pentoxyphylline, aspirin, 
lidocaine, nicergoline,…

Flight evacuation

Accurate recommendation?

Outgoing Flight: no bubble

Diving week:
non-bubblers (n=16) 
occasional bubblers (n=10)
consistent bubblers (n=6)

24 hours free-interval

Return Flight: no bubble pre-flight

Cialoni et al. ASEM 2014;85(10):993-8

IWR Controversy

• Is it worth the risk of drowning?

• No medically supervised demonstration of the 
efficacy of IWR

• Some evidence
• Efficacy of short delay to recompression
• Efficacy of shallow recompression

• Threshold delay for retrieval versus IWR?
• Training level for IWR?
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“[IWR] has no place in commercial or 
sports diving“ (1976)

“[IWR] has value…however…the 
workshop could not recommend its 

widespread use” (1979)
No consensus (1990)

“can be both safe and effective….IWR is not 
recommended in areas where …chambers 

are available” (1995)
No consensus (1998)

76% of panel endorsed IWR in a 
hypothetical technical diving scenario 

(2004)

Lafère et al. Front Psychol. 2017; 8: 1328
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