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I will not say anything about in-water re-compression,
except to say that we do not recommend it in Europe, for
the simple reason that thewater istoo cold. | think that in
water aswarm aswe have herein the Philippinesit would
be quite reasonable to give in-water treatment
decompression atry. | have no personal experience of it.
Somewhere between these waters and European waters
thereisthat water temperature at which I think it becomes
inadvisable.

Those are the things that you can do in the absence of a
chamber.

If the patient has got only chest problems, evidence of
pneumothorax or mediastinal air but no neurological
problems, there is no need to recompress the individual.
But you have to keep him by the chamber just in case he
doesget neurological symptoms. Thetreatment neededis
either pleurocentesisfor pneumothorax orif itismediastinal
emphysema, oxygen by mask to help get theinert gasout.

TREATMENT IN A CHAMBER

| havegot afew moreslidesand | havegot al thegen here
on treatment on bends in the chamber, treatment, the
conventional treatment, thenew treatmentsthat arecoming
up, theproblemsthat exist for thoseof uswhoareresponsible
for recompression chambers, selecting the right kind of
treatment for the particular casualty. | have got the
treatment of helium bendsfrom bouncediving, thehelium
bends that occur from saturation diving, excursion from
saturation diving, a copy of the world’'s deepest bend,
whichwasdeeper than 1,600 feet in onset whichisquitean
interestingstory, and somefurther thoughtsonthetreatment
of blowup, but in the interests of time | am going to scrub
thattonight. | prefertoleaveituntil laterintheprogramme.

DIVING ACCIDENTS

David Elliott

It is no coincidence that in the North Sea, although we
resented the advent of rules and regulations for diving,
they havein fact done alot of good. Here are the fatality
figuresfor commercial divingontheNorth-west European
Continental shelf. In 1971 there were three deaths in an
estimated total diver population of 200. The diver
population is estimated from the number of annual diving
medicals, which are required by everyone diving in the
North Sea. Itisonly an estimate because somepeoplehave
amedical and then go and work in other partsof theworld.
Thenregulationswereintroduced, firstinthe UK and then
virtually identical onesby Norway. Evensoin 1974 there

wereten deathsinan estimated diver population of 800. In
1975therewereninedeathsinan estimateddiver population
of 1,000. In 1978 and in 1979 the fatalities came down to
three and the population went up to 2,500. 1n 1980 there
was a record which we will be unable to beat, thank
heavens, therewasafatality rateintheNorth-west European
shelf of zero in 2,500 divers.

Thephilosophy of government regul ationsin Europeisnot
the American style of writing rigid regulations that you
will do this or that. It is a philosophy of allocating
responsibility and making sure if something goes wrong,
that the person who should have been responsible is
punished, if necessary in Court. Theresponsibility goesall
the way up from the diver himself, who after al is
responsiblefor saying whether or not on any given day he
isfittodive. If heconcealsthefact that he hasahangover,
or ison drugs, or any other condition which should have
stopped him diving it isfirmly his responsibility. It goes
on up through the chain of command, supervisors,
superintendents, the diving company as a whole and last
but not least, to the oil company whose responsibility it is
tomakesurethat itscontractorsarebehavinginaccordance
with the principles of Health and Safety at Work.

So my job includes reviewing al our diving contractors
around the world. For instancein North-west Borneo on
one diving contract we had three bids. One bid wasfor a
dive of up to 300 feet using aclosed bell system. Another
European company bid for bounce diving from a barge.
They of course were very much cheaper. The company
which actualy won the contract had an intermediate
technique. That was sufficiently dramatic to make me
insist when we call tendersfor diving contracts, that they
all bid to the same standards of safety. Throughout the
world Shell uses the North Sea Rules and Regulations
which have produced some useful effect, judging fromthe
crude fatality figures.

CAUSES OF DIVING ACCIDENTS

There are accidents specific to diving, those that occur in
thewater and the accidentsassoci ated with decompression.
Wecan subdividetheseinto those caused by compression,
the things that happen at maximum depth, and the
decompression illnesses (which we have aready dealt
with). Also we have the coincidenta illness or injury.
Commercial diversgointoadiveandthey liveat pressure
for aslong asamonth. So their pressurised environment
is dry as well as wet. For your purposes, coincidental
illnessor injury issuchthingsasblowing aholeinyoursel f
usingawater jet gun, or swimmingaround at 250 feet when
someidiot dropsaspanner off therigand it hitsyou onthe
back of the head. Those have both happened. Incidental
illnessincludesmyocardial infarction and cerebrovascul ar
accidents, both of which have happened to diversin the
water in the North Sea.

The causes of these accidentsarevery difficult to classify.
We can use the usual epidemiological approach of host
factors, environmental factors and the actual cause of



death. Deathisnearly alwaysdrowning but really dueto
decompression or anoxia, which are the mgjor causes of
deathinthediving accident. IntheNorth Seahypothermia
has occurred as well.

I think the most important causeislack of experience. The
rules and regulations regarding training are very well
written and are adhered to very well. The trouble is that
oncetrained the diver goes out to get his own experience.
He may fall into bad habits. He may work for a dlipshod
company. Hemay start to take short cuts. Theproblemis
that the diver is trained in one sort of gear to a particular
depth. Youaretrained in scubagear and you aretrained to
adepth of approximately 120feet. No-oneshould ever ask
you to go to adeeper depth nor should they ask you to use
different equipment. Becauseunder both those conditions
you wouldthen be, asit were, novicesin the environment.
One of those many fatalities which occurred in the North
Sea was a deep sea oxy-helium diver with fifteen years
experience. He changed jobs and went to a pipe laying
barge where hewas expected to do compressed air diving.
This diver died because he was doing a 50 foot dive on a
stinger, which isa300 foot long arm that goes out into the
sea on the after end of the pipe laying barge. North Sea
swells are 30 to 40 feet, so that 300 foot arm on the stern
of thebargedoesriseandfall alittle. Thisdiver got mixed
up with apart of equipment that he should not have done
and died because of lack of experience. Whenyou look at
thefatality figurescompressedair divingismorehazardous
than helium diving. In helium diving you are nicely
insulated and you go down in abell and everybody hasgot
their eyeonyou. Incompressedair diving you arequiteon
your own as you are in sports diving. The problems are
mostly at the surface of the sea.

INVESTIGATING DIVING ACCIDENTS

The first things that we ask when we are investigating a
diving accident are - (@) was he properly trained, (b) was
hetrained to the depth of the dive, (c) washetrainedinthe
equipment that he was using and (d) had he got adequate
experience.

Fitness

Thenext questionisabout fitness. By fitness| meanfirstly
medical fitness, the exclusion of any medical condition
that would make diving for that individual a hazardous
occupation to himself and others and secondly and just as
important, physical fitness. Because in an emergency a
diver will haveto useevery last ounceof energy that hehas
andwork through themaximum effort. Thelimiting factor
for effort under water isnot cardio-vascul ar but respiratory.
The diver must be physically fit and in UK commercial
diving we expect a diver to do a modified Harvard Step
Test. Atleastit meansthat every year for twoweeksbefore
hisannual examination, thediver doesget off hisbackside
and do something. Under fitness | would also include a
littlegroup of CO, retainers. Peoplewhodoalot of diving
get quiteused to theeffectsof CO,. Therespiratory centre
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does not increase ventilation as much asusual. In afew
men the rise in PaCO, has been so large that it has been
blamed for their loss of consciousness during dives.

The Environment

Next oneconsiderstheenvironment whichiscoldfrequently
and wet always. One must not forget that the wetnessisa
cause of hypothermia. Silenceand poor communications,
impaired visibility and neutral buoyancy with diminished
proprioception, are all part of the environment. So when
thediver getsanear problemheisinreal trouble, particularly
if at depth.

The next thing about the environment is the sea state.
Waveaction cannot only bashyouagainst rocks, structures
and against the side of aboat, but can also impair inwater
stops. What is a 10 feet stop in a 20 feet sea? Another
problem is sluice gates and culverts and the number of
divers who have been sucked into them to their deaths.
Diving in awreck is an obvious danger. There are other
problems, but bear in mind when you are diving on a
wreck, thepossibility of contaminationfromcargo. Failing
to note the tidal stream is another major problem.

One salvage problem had not only the obvious dangers of
working in awreck, but also the dangers of tetraethyl lead
inleaking drums. Thedrumshad been onthebottom of the
sea for about seven years, gently leaking and killing the
fish for miles around. How does one get divers to dive
safely on something which can be absorbed into the skin?
The series of divestook ayear to complete by an Italian
diving company. Only onthelast dive (whenweimagine
that thelead went in through the breathing hoseinto theair
circuit) did any of thedivers blood leadlevelsgoup. The
diversworeover their ordinary suits, which hadtobeadry
suit, a white plastic coveral. The tetraethyl lead had
fluorescine in it and the fluorescine could be seen if it
contaminatedthecoverall. Thehosewaspositively buoyant
so it did not drag in the contaminated mud. When he got
back to the bell, we had Drager tubes and charcoal in the
sodalime scrubber and al sortsof thingstotry to get rid of
the problem.

Another problemistheuseof epoxy resinsby diversunder
the sea. These are very toxic chemicals when they are
curing. If the diver bringsthe stuff back into the bell you
have got to get rid of that contamination.

Hydrogen sul phide, although acontaminant of natural gas,
isalso generated by sulphur reducing bacteriaand is often
found in mud from where oil deposits have been dumped.
Sothat H2Sisanother contaminant for peoplediving from
diving bells.

To go onto things more likely to affect scuba divers.
Underwater electric shock is a subject of at least two
volumes on the problems of diving near electric currents.
Withtheimpressed anode system for preventing corrosion
of metal you can feel the effectsfor about 100 feet around
theanodes. Itisnormally switched off whendiversarein
the water.
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Blast, underwater dynamiting can be quite athump in the
ear evenwhenitisacoupleof milesaway. Although much
of theinformation is classified, the British Navy has said
quitefirmly that you can diveto within sometentofifteen
metres of any sonar that has been made, quite safely.

M oreobviouscausesof accidentsincludenitrogennarcosis.
Obvioudly if you go too deep you are going to get narked.
| remember abody that waspulled out of L akeWindermere
fromabout 280feet, whichhad abroad grinfromear toear.
We attributed the accident to nitrogen narcosis. Neither
pulmonary oxygen toxicity nor oxygen neuro-toxicity are
likely to affect scubadiversfor the very good reason that
you do not use closed circuit oxygen. Only European cave
divers are prepared to do that. The therma capacity of
helium isamajor problem and so isHPNS.

Breathing A pparatus

Our real problemishow to design breathing apparatusthat
is not going to compound the problems of diving.

To list the types of breathing apparatus that one can use:
First thereisthe open circuit, of which scubaisone of the
varieties. Thefree-flow helmet isthe good old fashioned
inverted bucket, with a hose just blasting air through it.
Free flow with a venturi-assisted partia re-circulation is
used for helium divers to conserve helium. Some of the
exhaled gas goes around the soda lime scrubber and into
the helmet again. Demand valve is the circuit in scuba
diving. Demand valve with umbilical supply which can
have a mouthpiece or an oro-mask; no great differenceto
an ordinary scuba set except that the gasis coming from a
hose from the surface and the bottle on your back is the
reserve. You can also have a helmet so that your entire
head isdry and then havealittle neck dam that wobblesup
and down as you breathe in and out to provide flexibility.
That too can be demand valve, umbilical supply, open
circuit.

Now we come to the complicated things. The closed
circuit pure oxygen. The constant partial pressure of
oxygen/mixedgasclosedcircuit breathingapparatus. There
arealot of problemswith these. Semi-closed circuits are
ones which have a partial re-circulation of gaswhich can
either benitrogenwith oxygen rich mixturesasused by the
navies or helium as used by commercial divers, with low
oxygen content.

Push-pull isaphrasethat youreadinthepapers, whenthere
has been a diving accident and it means a lot of things.
Push-pull can mean that it is an ordinary demand valve
with umbilical supply and areturnlinefor the exhaled gas
tothesurface. Thegascan bereclaimed, purified and used
again. Unfortunately if the return lineto the surfacefails,
the diver will go up the tube. Y ou can imagine that with
600 feet of pressure, therewould beno difficulty ingetting
minced diver through thetop end of thepipe. Sothereturn
linemust befitted with very good safety valves. Therehas
been one fatality with that kind of system. It can mean a

demand valve with a closed loop back to the diving bell.
Here the pressure differential is not so great, but the
engineering problemsare enormous. Or it can mean free-
flow with aclosed loop to the bell. Thebell isexactly the
same but has in it a pump pumping gas to the diver. He
wearsahelmet and thegasjust flows past hisfaceand then
back tothebell. Thatistheideal system, itiscommercially
available and it costs about $24,000 a set.

Theprinciplesof breathing apparatusdesignare, supplying
oxygen at between 0.2 and 1.8 ATA depending on the
depth, keeping the CO, down, keeping the gastemperature
within US Navy limits and with adequate ventilation to a
respiratory minute volume of 65 litres per minute. Thisis
the kind of testing that is done on breathing apparatus
including scuba demand valves. The work of breathing
must belessthan 1.7 kgm metresper litreof gasshifted, the
inspiratory/expiratory pressure at T7, the delta pressure
must beabout 15 millibarswhichisvery roughly equivalent
to centimetres of water. One can run this on alaboratory
testrig. But theimportant thing is manned testing. using
respiratory physiology to make certain that the breathing
apparatusis actually being properly utilised by the diver,
that his CO, is normal and so on. But most important,
comfort and ease of maintenance. It is the failure to
maintain demand valves that may cause a significant
number of problemsto scubadiving. Important tooarethe
reliability of the equipment, communications, noise, and
the emergency proceduresin the event that the equipment
fails.

SPECIFIC PROBLEMS

We are now going to have alook at one or two specific
areas. Hyperventilation before breathhold diving can, by
reducing the PCO2, harm you. Y ou hyperventilate at the
surface so that you can prolong your breathholding time.
Y ou go down to depth, where you can hold your breath for
asignificantly longer period. Hypoxiawill not be evident
because the increased pressure raises the partial pressure
of oxygenuntil suchtimeasyouascend. Youreturntothe
surface and | ose consciousness from anoxia. Thisiswhy
hyperventilation should be discouraged.

Snorkel deadspaceisreally important only with children.
Children have problemswith snorkels. They need to have
it narrow, but not too narrow because the breathing
resistanceisthen high. Too many children are given adult
snorkels with alarge dead space. They need narrow and
short snorkels.

With breathhold diving there is negative buoyancy on
descent, because your chest iscompressed. Y ou have got
to swim up. If you wait to float up you could wait along
time.

With closed and semi-closed circuit apparatus, which is
the same kind of gear, we have the problems of too much
oxygen, too little oxygen, CO2 build up and soda lime
cocktail. Thesearethereasonswhy inthe UK wepositively



discourage the use of oxygen breathing apparatus by Sub-
AquaClubs. Thereareonly afew cavediving clubswhere
oxygen is used.

The last category to deal with is external factors. In
commercia diving we have such problems as blowupsto
the surface. Blowup can happen to anyone. Blowup can
occur if you fail to deflate the buoyancy compensator
properly before making your ascent, becauseit will inflate
further, and bring you up out of control. If you splay your
armsand legsout and keep your finsat right anglesto your
feet, this will slow you down considerably. Blowup is
much more common with adry suit, for exactly the same
reason. They haveinflated their suitsto avoid pincheson
theway down. They haveto remember to comeup witha
finger inthecuff ventingthegasasthey comeup. Otherwise
they will comeup likeagreat big balloon, far toofast, with
therisk of pulmonary barotrauma. Theproblem of blowup
also occurs with bells. In the North Seaadiving bell has
lostitsballast weight. It was considered important that if
a bell got dropped the people inside it should be able to
release the ballast weight so that they could get back to the
surface unaided. So of course the first accident that
occurred was the loss of the ballast weight and the bell
cameto the surface. Thiskilled one of the divers and the
other diver is still paralysed.

Theproblemsof external environment mostly apply, apart
from diving near culverts and wrecks, to commercia
diving. Thesix fatalitiesin the North Seain thelast three
yearswere all dueto procedural problems. Either loss of
the bell because a bell wire parted, or due to the dynamic
positioning system malfunction of the mother ship. They
were not dueto physiological causesand certainly not due
to medical problems. Only one of all the fatalitiesin the
North Seawas due to amedical practitioner failing to do
hisjob. | say that very carefully because it has been to
Court and the caseisnow closed. The doctor said that the
diagnosis was pneumonia when in fact the diver had a
pneumothorax. Herefusedto put aneedleinand themain
died on theway up. The post mortem showed both lungs
absolutely plastered to the mediastinum. It was a very
humbling lesson to the whole medical profession. This
particular doctor had known nothing about diving. | will
bring thisup again whenwestart talking about the medical
cover for diving and who should betrained, how and to do
what.

SUMMARY OF CAUSES

Now a summary of what we have been going through.
Although someof my exampl eshavetouched upontheuse
of re-breathers and other clever sorts of breathing gear, in
fact scubacoversmost of the problems. Sowhenyou find
adead diver inyour club, these arethethingsthat you will
have to think about. Hypoxia with the snorkel diver,
hypocapnia, inadequatetraining, faulty equipment, diving
bradycardia from the face immersion reflex.
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Accidentsunderwater arelikeaccidentseverywhere, there
is no single cause. The most common cause of diving
fatalitiesisaflooded facemask. Why? Because onething
leads to another and everybody can cope with a flooded
facemask. Thetroubleisthat if, inthemiddleof tryingto
cope with some other accident, like being tangled up in a
bit of wireonthebottomor trying to get out of awreck, you
then knock your face mask and it floods, you have got two
thingsto deal with. Thereisthen the domino effect of one
factor upon another which you may fail to cope with,
leading to death by drowning.

My list includes things like diving bradycardia, which
quitedefinitely impairscardiovascul ar responsetoexercise
and can be a contributory factor. Hypothermia we have
mentioned. Marine animals you probably know more
about that than | do. Aspiration of vomit isvery common
inthedead diver. Somecurrent medical problemswehave
touched on. Underwater blowup, barotrauma and air
embolism we have already discussed. Syncope of ascent
is a differential diagnosis of pulmonary barotrauma. A
dangerous one, because although it may betrue, it should
always be handled as though it were decompression
barotrauma. Syncope of ascent is due to overpressure of
the lungs impairing venous return and then impairing
cerebral circulation. The diver loses consciousness
temporarily on arriving at the surface, but makes a full
recovery. Thisisan explanation, | think it isinadequate
and dangerous to a certain extent. But you will read it in
the literature and therefore it must be brought into this
discussion.

Heat stresscan beacause of diving accidents, particularly
for peoplewho arediving in adiving bell, which issitting
at the surface for along time before going into cold water
for their dive.

Nitrogen narcosis, carbon monoxide, oxygen and CO,
problems, dilutional hypoxia, which only applies to the
semi-closed breathing apparatus, haveal | caused accidents.

Now back to scuba and its place in the industry. Because
in scuba diving you have no communication with the
surface, nor do you have a hose to provide you with
continuing supply of compressed gas, we do not allow
scubadiving in commercial work, unlessit can be shown
that it is safer to use scubathan to do hose diving. There
are afew occasions when thisistrue, but it isvery rare.

AN ACCIDENT THAT DID NOT HAPPEN

Now to discuss a photograph of a man at about 30 feet
down on astructure using awater jet gun to clean off sea
growth. The employing company told me that they were
diving by North Searegulations. But thereareat |east five
infringements of North Sea diving practice in the
photograph. The first is using scuba, when he should be
using hose gear. Secondly, he has no bouyancy or
compensator jacket and heiswearing awet suit. Dropping



16

aweight belt has a 50/50 chance that it will snag on you
somewhere. Thirdly, while heiswearing alifelineasis
required, thelifelinedoesnot go straight to the surface. It
goes around aleg of that platform then 60 feet acrossthe
structureand uptheother side. Asalifelineitisabsolutely
useless. If hewereto make an emergency ascent it would
immediately become snagged. That is incorrect diving
procedure. If you have alife line it must be clear to the
surface and kept reasonably taut by thetender. Hemust be
fishingyou all thetime. Thenext thing thatiswrongisthat
he has no through water communications. We require
communication for the short term memory defects. When
you are at 165 feet you have a 10% decrement in mental
performance and you also lose your short term memory.
Now that does not matter too much when you are
photographing fish, you will remember them later when
you see the photos, but when you are doing acommercial
job, you have got to be able to make areport on what you
find. Through water communication is required for that
purpose. But also, particularly if it ison ahard wire, you
can hear the diver’ sbreathing all thetimeand that isvery,
very satisfying.

Another thing that iswrong isthat the diver isdoing ajob
of work. We do permit scubadiving for exceptional tidal
conditions in complex structures but only for inspection
jobs. Not only is he doing ajob of work but heisusing a
water jet gun, which pushes out water at several thousand
psi inavery narrow jet, to get rid of all the marine growth.
Thereisaretrojet so that thereis an equal force in either
direction. The trigger takes about a three pound pull,
because it is a standard surface water jet gun. As the
manufacturer only sells afew thousand to divers he does
not bother tomodify thetrigger. Sotheaveragediver takes
abit of wireor nylonandtiesthetrigger down sothat it will
stay on. Then hedropsitinthemud. Whileheisgroping
around the jet blows a neat little hole right through his
hand. The water jet gun is avery dangerous instrument.
Thewoundisrather likeastilletoinjury. But thewater jet
can blow bits of wet suit, undergarment, any passing fish,
plus skin and other tissue right through to the peritoneal
cavity. That is a picture of a diving accident waiting to
happen, but which did not.

MONITORING

Why not avoid accidents by monitoring the diversin the
water? Well the control shack for an average deep diveis
not unlikethecontrol cabin of asubmarineor an aeroplane.
Thereisan awful lot for adiving supervisor to do. Some
medical peoplewant to monitor thediver’ spulserate, have
an EEG on him and measure hisend tidal CO2whileheis
diving. Evenif wecoulddoitreliably, howwouldthat help
thosetwo watch keepers? How would they know what the
normal pulserate of that individual iswhen heisworking
hard? How would they know at what threshold valuethey
should say to the diver “Hang on, your pulse rate is too
high”. And the practical point of view - do they have to
cancel the entire diving operation when the pulse rate
metreisontheblink. Thecommercial diver costssomething
like $10,000 per hour to have in the water, so if al heis

doing iswaiting for the monitoring equi pment to come on
the line, monitoring is rather an expensive waste of time.

DIVING SAFETY

The most important part of diving safety is the surface
control. Obviously the diver must be properly trained,
medically fit, physically fit, right equipment and all that.
Monitoring the diver from above consists of knowing
whento talk to the diver to get areply that heis OK, when
to listen to his breathing. We now have every diver on a
separate channel, so that the supervisor can hear the
breathing of both divers at the sametime, if there aretwo
diversinthewater. Itisrealy avery delicate method of
telling whether the diver iscomfortableor not. Thenthere
istheflyingeyeball. It has3 degreesof freedom. Youcan
pilotit fromthe surfaceand usingthe TV camerainit you
can watch the diver at work. For adive below 1,000 feet,
it isabsolutely mandatory. It meansthat you can keep an
eyeonwhat isbeingdone. If something startstogowrong,
you can get thestandby diver inthebell togo out and assist.

Y ou can see that the diving world that | live in is totally
different from yours. When we do a dive it is a quasi-
military organisation. The peopletopside areresponsible
and are in continuous two-way communication with the
men underwater. The man in the water ison theend of a
line, at theend of thehose, at the end of the communication
link. I think because of thisand because people are doing
it conscientiously, wehavemanagedtoget divingfatalities
down to the level they are now.

DISCUSSION

Question:

Could you please enlarge on the electrical field effect
danger. You said that if there was an electrical anti-
corrosion system working it was a danger to the diver.

Dr David Elliott

What one has with a structure in the sea is a method of
protection by cathodesand anodes, €l ectrolytic protection.
One of systems is called the impressed current system.
You have an electrical source that is sending out an
electrical field from quite some distance away over that
structure. Therearedangers. Thediver isnot likely to go
near it asthereisafield effect fromit. Thetroubleisthat
it must be supplied by an electric current and you never
know when some passing bit of metal, fish, or diver, might
have damaged the wire causing aleak. Thentherewill be
very much more intense effects in parts of the structure.
They canbesufficient, intheory, to put all themusclesinto
spasm and certainly to stop the heart. So one of therules
of that kind of systemisthat the current is switched off 30



minutes before the diver goesinto the water.

Question:

There are quite alot of small craft now that have that sort
of thing attached to them connected to a 12 volt minimal
current, what do you do about that?

Dr David Elliott

| was not talking about that sort of thing. | was talking
about the really big ones. | am not conversant with the
technical details, as| say therearetwolargebooks. Itisone
of the saf ety procedures that we merely put in, to say that
divingshall beinaccordancewiththeel ectrical underwater
safety standards of the American Institute of Electrical
Engineering. But | am glad you brought it up, because it
does stress the complexity of diving. Although | do not
think that sports scubadiving will ever run acrossthis sort
of problem, itisjust aswell to beaware of the sort of things
that can occur. If oneday some peopl edecideto go off and
look at a platform or went off to have alook at awreck,
unexpected hazards might occur that have not been
mentioned in any scuba diving text books.

Question: Dr John Doncaster

| waswonderingif you could el aborateontherisksof sonar
- aretherisks confined just to the ears, or the whole body.

Dr David Elliott

Itisreally anear damage, basically. Itisvery, very painful.
There is pain and a very high intense noise, enough
possibly to disorient one.

Question: Dr Tony Slark

Y ou mentioned adiving death off the coast of Scotland. |
wonder if you could tell uswhy it wasthat communication
was so difficult. When an inexperienced person, but
hopefully a competent clinician, could be in that position
and yet not be advised by more experienced doctors.

Dr David Elliott

| regret to say that in that particular case communications
did not fail. That particular doctor was advised by a
number of people, including myself, that he had got to get
aneedleinto the chest and he decided that he knew better.
As he was a doctor actually at sea, and we were a good
thousand miles away, there was not very much that we
could do about it.

17
Question: Dr Bill Hurst

What is the ratio of non-fatal to fatal accidents? Is it
something that is monitored?

Dr David Elliott

Theoretically it should be monitored and Jackie Warner at
the Department of Energy requiresanaccident reportonall
thenear misses. Butweareall fully aware, asishe, that he
does not get them. Thereisno near missreporting, so we
do not know. The best way to find out the truth is by
drinking beer with thedivers. The other place you can get
at thetruthisduring themedical examination. Thedoctors
who do alot of diving medicals get a tremendous lot of
informationwhichisvery valuable. Oneor two doctorsin
particular in the UK are very useful to me in telling me
what really happened on aparticul ar occasi onto supplement
the officia stories. The answer is that we really do not
know. Wehaveheard storiesof bellsbeing dropped onthe
sea bed and being recovered without loss of life and
nobody officially has heard about this. Of course the
diving company does not want anybody to know that they
are so incompetent as to drop abell on the sea bed.

Question: Dr Jones

What problems do saturation divers have with their ears?

Dr David Elliott

Therearemany kindsof ear problemsin saturation diving.
Oneisthething called counter diffusion, which iswhere
with a change of inert gas, for instance from helium to
nitrogen, which onecando during anascent. Thedifferent
diffusion rate of gas in the body can cause vertigo, by
creating bubbles in the end organ which otherwise would
not have occurred.

The other kind of ear problem iswhen the divers get otitis
externaand that is perhapsthemost costly diving problem
of al. | think we can avoid that by proper prophylaxis, but
it doestake an amost military style regime. How do you
stop otitis externa? Using prophylactic ear drops three
timesaday and after wet dips. Usually Domabro solution
which is an acetylsalicylic acid in acohol solution, with
aluminium acetate carefully buffered to aparticular pH of
about 5. The organism isusually pseudomonas, whichis
plastered al the way around walls of every saturation
chamber. Theimportant thing with those ear dropsisthat
each diver has his own two bottles of drops, marked right
and |eft, so he does not cross contaminate. Helieson his
bunk, puts the drops in, and the diving superintendent
stands outside the port and checks him off and times him
for oneminute. Thensaystoturnover and dotheother one.
If they do that threetimesaday and after awet dip, they do
not get ear problems. If anyone does get ear problems, it
isbecausethey are not doing it properly. Pseudomonasis
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amagjor problem, somuch sothat alot of diving companies
will actualy do a bacterial swab of everybody’'s ears
beforethey gounder pressure. Using hon-toxicgermicides
such as Panocyde, cleaning of the pressure chamber is a
daily routine. One of the reasons why one hasto be very
careful isin case an operation isnecessary under pressure,
which occasionally hasto bedone, thereal problemwill be
trying to get a sterile field. Y ou cannot use inhalational
anaesthetics, you have to use regional blocks.

Question:

In aviation medicine near misses are reported.

Dr David Elliott

Thereal problemisgetting peopleto report accidents. 1 do
not know about commerce, but certainly in the Royal Air
Force there is anonymous reporting.

WHAT SHOULD BE THE MEDICAL STANDARDS
FOR SPORTS DIVERS?

John Knight

Thissessionisnecessary becausethevarioussportsdiving
teaching organisationshaveraised their standardsover the
past few years. Seven or eight yearsago all one had to do
togeta“C” card was pay the money and they would teach
you. Instructors found that they were having difficulty
getting people through the practical side because some of
them were very poor swimmers. So thefirst standard was
that everyone had to swim 200m in five minutes. About
thistimetherewerefour fatalitiesunder traininginVictoria,
al on their first sea dive, in one year. One was dueto a
dropped weight belt catching on aknife.

Some instructors started looking around for some sort of
medical standards. Theonly medical standard availablein
Australiawasthe CZ 18 Air Diving Standard produced by
the Standards Association of Australia for commercia
divers. Onereason for medical standardsfor commercia
diversisthe need for Workers' Compensation insurance.
Theinsurer wants the divers to befit and unlikely to cost
money. So naturally they needlong bonesurveys. Alsoin
the Standard, borrowed from the Royal Australian Navy
diving manual, isthe statement that the upper agelimit for
learning to diveis 35. That is quite reasonable when you
see what they are put through on the Naval ships divers
course. Thereareno reasonswhy sportsdivers should not
learn to dive after 35. An ECG to show whether the man

had relatively normal electrica activity before he was
employed wasagoodidea. Borrowed fromthe Navy were
questions about whether you had VD, whether you had
piles, or skin rashes which had very little bearing on a
sports diver being likely to survive his training and his
sportsdiving. Thisstandard has now been superseded by
AS 2299, which makes it compulsory to have exercise
ECG'’s for commercial divers, because ordinary ECG’'s
have not predicted who is going to die from a coronary
before his next six monthly medical.

We have a standard, but it is not for sports divers, and
FAUI, theFederationof Australian Underwater Instructors,
is asking that trainees meet these standards. PADI, the
Professional Association of Diving Instructors, gives the
novice anote which saysthat the diver must have normal
cardiovascular and respiratory function and be able to
clear his ears. That is afairly general sort of standard,
which most of us meet, but it does not help the GP who
knows nothing about diving. The problem has become
acutebecause FAUI hastakentoreprinting theappropriate
medical exam form from AS CZ 18. Everyone who goes
toaFAUI school isgivenone. Usually heistoldthenames
of anumber of doctors who understand diving medicine.
They area sotold that the aternativeisto taketheformto
their own GP. One budding diver was knocked back as
unfit because he had varicose veins. | am sure that
hydrostatic pressure is not really going to risk hislife by
compressing hisvaricoseveins. But his GP did not know
anything about diving medicine.

When diving instructorstold me that they were getting all
sortsof medical knockbacks, on groundsthat did not seem
sensible to them, | wrote to the National Co-ordinator of
FAUlinMay 1979. By May 19801 had still not had areply
to my letter. When in October 1980 | till had not had a
reply | sent copies of my letter to all diving instructors
known to mein Victoria.

My letter was along these lines: The object of adiving
medical beforeteaching peopletodiveistoweed out those
who arelikely to cometo harm by diving, especially those
who are likely to die as a result of entering the water
environment and itschangesof pressure. | enclosed adraft
letter for FAUI to send out with every copy of the diving
medical examinationform. Theletter washeaded “Tothe
Examining Doctor” and it went into the reasons why |
considered that people should not dive with certain
conditions. My list of conditions why people should not
divearepretty basicwhenit comestosportsdivers. (These
letters were published in the SPUMS Journal of July-
September 1981).

ABSOLUTE CONTRAINDICATIONS

| consider an absolute contraindication any illness which
makes the person unconscious without warning. | do not
consider theauraof afit coming on asadeguatewarning to



