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Letters to the Editor

The diver medical participant questionnaire created by the 
Diver Medical Screening Committee (DMSC) provides an 
established minimum health standard for recreational diving. 
As keen divers with a background in Hepatology, it seems 
clear that liver disease is overlooked by this safety standard.

The prevalence of chronic liver disease (CLD) is rising 
globally - largely driven by an increase in obesity and 
alcohol consumption. Over one third of the global population 
(37.5%) are estimated to have steatotic liver disease (SLD), 
an umbrella term including both alcohol-related liver disease 
(ALD) and metabolic dysfunction-associated steatotic liver 
disease (MASLD).1  Liver disease is typically occult until the 
later stages but the development of non-invasive diagnostics 
including transient elastography has changed the landscape 
with increased focus on early detection and prevention.

The consequences of diving with liver disease can be 
significant.

It is estimated that 1.3% global population have liver 
cirrhosis and around one third will have oesophageal varices 
at diagnosis.2  Diving may precipitate variceal rupture by 
inducing a transient increase in portal pressure. The literature 
reports a case of massive variceal bleeding in a 29-year-old 
with cryptogenic liver cirrhosis after two dives to 16 metres 
of sea water. Treatment entailed a somatostatin analogue and 
band ligation.3  In our practice, we have identified patients 
with a known history of portal hypertension and oesophageal 
varices who had continued to engage in recreational diving 
due to the lack of sensitivity of the Diver Medical Participant 
Questionnaire.

Nitrogen and other inert gases are highly soluble in adipose 
tissue and obesity is a known risk factor for decompression 
injury (DCI). Divers with SLD are at increased risk of 
localised inert gas excess. The risk of DCI in this cohort 
has not been studied but steatotic liver disease is a known 
non-traumatic risk factor for fat embolism. Local bubble 
formation may induce rupture of fat cells and potentiate risk 
of fat embolism in those with SLD.

Diving fatalities are rare but frequently attributed to 
cardiovascular events. We know that people living with 
CLD have a twofold greater incidence of cardiovascular 
disease. In conditions such as lean MASLD (hepatic steatosis 
with a normal BMI), the background of liver disease may 
be the only clue to underlying cardiovascular risk and 
this is currently missed on the Diver Medical Participant 
Questionnaire.

Portal venous gas (PVG) accumulation is a common 
finding amongst recreational divers and has been linked 
to the formation of portal vein thrombosis.4,5  Portal vein 
thrombosis is a known complication of CLD and its 
prevalence rises with disease severity. The combination 
of CLD and portal venous gas accumulation secondary 
to recreational diving may heighten risk of portal vein 
thrombosis.
 
In addition to the above, we anticipate significant risk of 
diving with the complications of CLD including hepatic 
encephalopathy (HE) and ascites. Both can be subtle to 
detect but in the hyperbaric environment may contribute to 
mental obtundation and fluid shifts respectively.

Unlike many chronic illnesses, patients with compensated 
CLD are frequently managed without specific medications 
and may not be highlighted by the ‘prescription medication’ 
section of the questionnaire.

It is clear from a brief review of recreational diving forums 
that the combination of liver disease and diving is a 
consistent query. Given the rising prevalence and inherent 
risks of diving with chronic liver disease, we advocate for 
the inclusion of the word ‘liver’ to question nine of the 
Diver Medical Participant Questionnaire. It would read “I 
have had stomach, liver or intestine problems, including 
recent diarrhea”. This could be clarified with an additional 
point in Box G “I have had chronic liver disease or portal 
hypertension”.
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We have some difficulty in understanding the publication 
by Tuominen and colleagues because the description of 
methods and the presentation of results are less detailed 
than is required.1 Those details could be provided in an 
on-line supplement.

Dehydration is when there is so much net loss of body fluid 
that it impairs normal bodily functions. There is no doubt 
that immersion promotes natriuresis and diuresis, but during
most dives net fluid loss is not enough to impair normal 
bodily function: so there is not dehydration. We do not
know of any convincing evidence that the amount of diuresis 
experienced by divers increases the risk of decompression 
sickness. There is more convincing evidence that high oral 
fluid intake before diving can increase the risk of immersion 
pulmonary oedema, which can prove fatal.

If one wishes to study the effect of diuresis when diving on 
any aspect of physiology the research should be conducted 
with adherence to strict scientific methods and protocols. For
example it might involve a group of subjects having repeat 
interventions with every aspect held constant as far as that 
is possible other than the intervention that one is studying.

In the study by Tuominen and colleagues, a group of divers 
performed two dives (to 45 and 100 mfw) on separate
occasions, but there was no consistency of dive durations 
between subjects. We are not told the range of durations for 
each depth, but the interquartile durations of the 45 mfw 
dives were 63–71 mins and of the 100 mfw dives were
155–178 mins, which represent greater than 10% variation 
for each depth. Partial pressures of gases breathed and 
uptake and elimination of inert gases during the dives were 
obviously very different between the two depths of dives 
and also between the different subjects doing the dives to the
same depths because their dive durations were not identical.

Comment on 'Effects of fluid loss on the physiology of closed-circuit 
rebreather divers after 100- and 45-metre dives by Tuominen, et al.'

It does not seem that there was a consistent interval between 
divers being weighed pre-dive and entering the water, during 
which interval the divers were putting on their diving suit 
and equipment, and we are not told how long this interval 
was for each diver. Neither was there a consistent interval 
between surfacing, de-kitting and getting weighed and
we are not told what those intervals were. During the pre-
dive and post-dive intervals there would have been urine 
production which will add to the weight change during the 
times the divers were underwater.

The weights of divers were measured using an InBody 
720 composition analyser. It is used for measuring body 
composition using bioelectrical impedance rather than
specifically designed for accurate total body weight. We 
cannot find reports on reproducibility of the equipment for 
weight measurement. It only measures to the nearest 0.1 kg 
which does not have enough precision for the small changes 
in weight reported.

Weights of individual divers or mean / median weights of 
the groups before and after each dive are not stated. We are 
told only the median weight loss and IQR for each dive.

There is a major concern that pre-dive hydration was 
different between the two dive depths and between divers 
doing the same dive. The divers had restriction of fluid intake 
for two hours before the 45mfw dives. For the 100 mfw 
dive “the divers were allowed to hydrate as they normally 
do” but we are not told how much water or other fluid each 
diver drank. Furthermore, during the dive the divers were 
allowed to urinate freely but the urine was not collected 
and the quantity produced by each diver was not measured.

If a diver consumed a large amount of fluid before the 100 
mfw dives, his (or her) pre-dive weight would include the 




