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An issue we were asked to focus 

on….

• Whether it was time for diving medical 

experts to endorse in water recompression

– If so, under what circumstances?



“[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)

Some support but

no policy (2004)



Why does the medical

profession have such

a big problem with IWR?



Risks Benefits



In-water Recompression

• Risks: 

– Oxygen toxicity
• Convulsion can result in drowning

– Environmental hazards e.g., cold

– Deterioration in the water

– Delay getting to a chamber

– Occurs in settings without medical support

• Benefits: 

– Very early recompression 

– Recompression when a chamber is not 

available
• But less pressure and duration than a chamber



Risks Benefits

Unproven





Two questions:

1. Does very early recompression improve outcome?

2. Is a shallower shorter recompression effective?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6156824/



We went looking for relevant evidence that had not been 

previously reported….

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6156824/



1. Does very early 

recompression

improve outcome ?



DAN data: effect of time to recompression on outcome in

recreational divers stratified for severity of DCI

DAN data in Moon and Gorman. Bennett and Elliott 2003

What do we know about recompression delay and outcomes in typical scenarios?



Delay to 

recompression

(hours)

Full recovery:

% of cases

< 3 76%

3 - 6 82%

> 6 63%

What about

< 1 hour

or < 30 min?



What did we find to help answer the question?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6156824/



DCS arising during US Navy experimental dives. “Little or no delay between 

symptom occurrence and treatment” 

166 cases

119 (72%) resolved during recompression or within 10 min

161 (97%) resolved during first recompression

166 (100%) cases resolved eventually



USN experimental diving
1988 – 2006: 140 cases of DCS

Resolved during

compression

Needed more than

one recompression

Median delay to recompression = 60 minutes 

Time to resolution of symptoms during recompression (min)



1. Does (very) early 

recompression

improve outcome ?

Yes



2. Does a shorter 

shallow recompression 

work: especially if 

started early?



Most common chamber 

recompression is USN Table 6 

18m

O2

A
ir

You can’t do this underwater (risk of oxygen toxicity)!

So, would a shallower, shorter recompression work?



Development of Table 6 

included testing of shorter 

shallower protocols!



Shallow Recompression

• 31 x 33’ (10m) treatments
– 25 complete resolution

– 2 substantial resolution

• 56 x 60’ (18m) treatments
– 53 complete resolution

(vs shallow, p=0.065, Fisher)

Development of USN T 6

Goodman & Workman NEDU TR 5-65

33’ (10m) for 30 min, with deco over 30 min 

60’ (18m) for 30 min, with deco over 30 min 



2. Does a shorter shallow recompression work: especially 

if started early?

Yes - mostly







Suitable 

Environment

Team willing, 

trained & equipped

No contraindications

RCC > 2 h

Tier II or Tier III

DCI stable

IWR

Retrieve to RCC
NO

NO

NO

YES

YES

YES

YES

YES

YES

NO

NO

NO

An algorithm

for IWR



Who?



Suitable 

Environment

Team willing, 

trained & equipped

No contraindications

RCC > 2 h

Tier II or Tier III

DCI stable

IWR

Retrieve to RCC
NO

NO

NO

YES

YES

YES

YES

YES

YES

NO

NO

NO



Consider IWR for…..

TIER 2 – “Mild”

• Pain

• Rash

• Patchy tingling

• Swelling    

(lymphatic DCS)

TIER 3 – “Serious”

• Serious neurological
– Paralysis

– Numbness

– Visual change

– Bladder problems

– Speech change



Diver Selection

• Would not use IWR for mild symptoms 

that may not be DCS – Tier 1.

• Tier 1 are very “non-specific” symptoms

• For example: lethargy, headache after 

diving



Suitable 

Environment

Team willing, 

trained & equipped

No contraindications

RCC > 2 h

Tier II or Tier III

DCI stable

IWR

Retrieve to RCC
NO

NO

NO

YES

YES

YES

YES

YES

YES

NO

NO

NO



Suitable 

Environment

Team willing, 

trained & equipped

No contraindications

RCC > 2 h

Tier II or Tier III

DCI stable

IWR

Retrieve to RCC
NO

NO

NO

YES

YES

YES

YES

YES

YES

NO

NO

NO



Contraindications to IWR

Severe vertigo

Unconsciousness or deteriorating level of consciousness

Oxygen toxicity as part of preceding events

Physical incapacitation rendering return to water unsafe

Unwilling patient



Suitable 

Environment

Team willing, 

trained & equipped

No contraindications

RCC > 2 h

Tier II or Tier III

DCI stable

IWR

Retrieve to RCC
NO

NO

NO

YES

YES

YES

YES

YES

YES

NO

NO

NO



Patient, buddy, and

surface supervisor

all ≥ ‘deco procedures’
(includes in-water use of 

oxygen for decompression)

Adequate oxygen

Shot line or stage

Airway protection
Recent relevant evidence…





Photo by Pete Mesley

Mouthpiece

retainer



54 LOC events underwater, but only 3 drownings

All were wearing a mouthpiece retaining device



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7481118/



Full face

mask





Suitable 

Environment

Team willing, 

trained & equipped

No contraindications

RCC > 2 h

Tier II or Tier III

DCI stable

IWR

Retrieve to RCC
NO

NO

NO

YES

YES

YES

YES

YES

YES

NO

NO

NO



Suitable 

Environment

Team willing, 

trained & equipped

No contraindications

RCC > 2 h

Tier II or Tier III

DCI stable

IWR

Retrieve to RCC
NO

NO

NO

YES

YES

YES

YES

YES

YES

NO

NO

NO



Accompanied at all times

To definitive

care



Conclusions



Risks Benefits

Supportive evidenceEvidence for mitigation



Conclusions

• Short delays to recompression seem 

associated with better outcomes

– IWR facilitates very short delays

• Recompressions shallower and shorter 

than a Table 6 are effective

• IWR is endorsed for divers trained in 

oxygen use underwater, and equipped 

for IWR

– Evidence that mouthpiece retainers and 

FFMs will reduce risk 


