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DIVING ACCIDENTS
WHAT ISTHE MAGNITUDE OF THE PROBLEM
IN NEW ZEALAND ?

Allan F.N. Sutherland

Diving is one of the fastest growing sports with the
New Zealand Underwater Association (PADI Franchise)
now claiming that 5% of New Zealand’ s adult population
hasbeen either trained, or isundertaking scubadiving from
training numbers and tank inspections. Thisfigureistwice
the percentage quoted from Australia of 2.5% and higher
than that of other countries. In New Zealand, the numbers
of both deaths and accidents requiring hyperbaric oxygen,
recompression therapy, areontheincrease. Last year there
were 13 deaths and 35 recompression therapies (30 in
Auckland) with no accurate count of the number of serious
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ear problemsor other major scubadivinginjuries. Butfrom
experience, there must have been many times more with
decompression therapies being but the tip of the iceberg.
Consequently diving medicals, accident prevention and
treatment areareasof medical attentionby doctorsinterested
in SportsMedicine. Sofarin 1988 (May)there havebeen7
deaths (scuba) and 15 recompression.

At arecent course at the Philomel Naval Hospital
conducted by Dr Des Gorman, a Hyperbaric Medicine
Specialist from the Royal Adelaide Hospital in South Aus-
tralia, the physics, physiology and mechanismsof air embo-
lus and decompression sickness were clearly presented, as
were other diving medical problemsrelated to lung and ear.

Air embolusis an intravascular collection of air or
other respired gas resulting from barotrauma to lungs usu-
ally after arapid ascent from depth. The exact site of this
intravascular gasentry inthelungsisonly rarely accurately
located. Theresultant gascan passto vital areassuch asthe
cerebral circulationif the personishead up and the coronary
circulationif prone. Cerebral arterial gasembolsim, CAGE,
causes loss of consciousness and other neurological symp-
toms. The natural history of CAGE is that some cases
spontaneously resolve, regaining consciousness if uncon-
scious, as the gas embolus passes through the cerebral
circulation.

Decompression sickness(DCS) isnow thought to be
atissue disease rather than avascul ar disease with nitrogen
dissolving more slowly out of sometissues, especialy fatty
tissue, neural tissueand myelin sheathesat arateslower than
it can be cleared and thus bubbles are formed. It isthese
bubbles which cause local tissue effects of local compres-
sion, evoking chemical effects and rupturing into blood
vessels. Thesingle and multi tissue models of nitrogen off-
gassing used by decompression tables and decompression
meters have little relevance except as an empirical model
when one considersthemultiplicity of tissueswhich are off-
gassingand at varying rates. Doppler studiesshow intravas-
cular bubbleformationin most diverswho havedived below
30 feet. These venous bubbles usually clear in the circula-
tion at thelung unlessthereisan arterial -venous connection
and momentary back flow, e.g. Atrial septal defects are
potentially patent in 20% of the population.

Intravascul ar bubbles, bethey air embolusor decom-
pression sicknessin origin, not only can cause immediate
intravascular effects, but can become lined by surfactant
producedinthelungsmakingthesebubblesstable. Thismay
explain why delayed signs and symptoms, especially with
DCS, present many days after exposure.

Any patient presenting with unusual signs or symp-
toms following a scuba dive should have a careful history
and examination with the physician considering a scuba
diving cause. The first aid management is as follows for
acute dive accidents:
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1 A, B, C, resuscitation.
2 Head down 30° | eft lateral.
3 Give fluids, preferably intravenous and carefully
record fluid balance.
4 Give oxygen at maximal rate, carefully recorded.

5 Obtain diving medical advice re resuscitation, diag-
nosis and retrieval to an appropriate treatement site.

THE DIVER EMERGENCY SERVICE

This toll-free, New Zealand-wide, telephone num-
ber, paid for by the New Zealand Underwater Association,
located at the Philomel Naval Hospital is (09) 458-454.
South Island cases being referred to Christchurch (03) 792-
900.

Thisisasummary of a paper presented to the Inter-
national SportsMedicineMeetingheldinNewZealand 12th
to 15th May 1988

Dr Allan Sutherland is Past President of the New
Zealand Chapter of SPUMSand Coor dinator of the Philomel
Recompression Chamber Group. His addressis DIVING
MEDICINE AND ASSESSMENT CENTRE, 4 Dodson
Ave,Milford, Auckland 10, New Zealand, Phone 495-055.

HOW DO AMERICAN DIVERSDIE?
A Review of the Scuba Diving Fatalitiesin the USA in
1985

John Lippmann

Thisreviewisasummary of anextensivereport titled
“U.S. Underwater Diving Fatality Statistics, 1985” issued
by theNational Underwater Accident DataCentre(NUADC)
at the University of Rhode Island.

Thefull report addressestwo distinct types of under-
water fatality. The first is the Non-occupational fatality,
whichincludesall fatalities of asport or recreational nature
which occurred while using scuba (or in afew cases, some
other type of underwater breathing system). The second
typeof underwater divingfatality istitled Occupational, and
addresses fatalities associated with professional, commer-
cial and military diving.

Thisreview will only consider the Non-occupational
fatalitiessincethese arefar morerelevant to the sport diver.

NUADC defines an active diver asonewho dives at
|east three times per year, and estimates that in 1985 there



