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EDITORIAL

Thetheme of the coming SPUMS Conferenceis Fitnessto
Dive and thisissue of the Journal contains several papers
highly pertinent to this very important aspect of Diving
Medicine. They should provide a useful basis for fruitful
discussion with others, and possibly self examination of
long unquestioned, firmly held, opinions. Attention is
drawninparticular tothesuggestionsthat both pregnancy
and diabetes may contraindicate diving for inescapable
reasons, though the true significance of these
communi cations cannot be established at thistime.

Theproposal toinvestigatethediving historiesof asthmatic
diversandto makeathoroughassessment of therespiratory
function of personswith ahistory of “ asthma” who desire
to scuba dive may ruffle a few feathers (or should we say
“ agitateafewfins’ ?). By hearsay it hasbeen discovered
that such persons may be passed as Fit to Dive after
assessment by Consultant Physicians. To thistime noill
effects have followed from such advice. However, such
formidable diving medicine specialists as Drs Carl
Edmondsand Paul Linaweaver Jr arevigorously opposed
tosuchviews. They holdthat any whiff of “ asthma” makes
the person is unfit to dive. Such views are not shared by
everybody. It is hoped that everyone with an interest in
finding the truth on this matter will supply information
concer ning boththetimeswhenasthmahasbeenimplicated
insomeincident andthecasesof diverswiththisdiagnostic
label who havenever sufferedanymorbidity. Our members,
both lay and medical, have an opportunity to improve
understanding of a small but important matter affecting
large number of (potential) divers. It isto be hoped that
more light than heat will be generated during the coming
discussion.

REPRINTING OF ARTICLES

Permission to reprint articles from this journal will be
granted on application to the Editor in the case of original
contributions. Papersthat are herereprinted from another
(stated) source require direct application to the origina
publisher, this being the condition of publication in the
SPUMS Journal.

One matter on which none will disagree is the danger of
unconsciousnessinadiver. Thethreecasesherereported
illustrate the truth of the assumption that the presence of
analertbuddy or buddiescan effect theoutcomefavourably.
It is to be noted that two of the victims were thoroughly
trained and inflated their bouyancy vests though they
retained no memories of their last conscious moments.
The reasons for their loss of consciousness and for their
escaping drowning, deserve discussion.

The papers by Drs David Elliot, Tony Sark and Jimmy
How deserve careful consideration. They are each inthe
position described by Harry Truman, whose desk carried
anotice” Thebuck stopshere’ . AsDr Elliott notes, things
get difficult when a 250 feet diver wants to be mended by
someone who only has a 165 feet chamber.

Commander Warner and the UK Department of Energy
continue to advise us on the experience they have gained
inthe hard school of North Seadiving. That conditionsin
theNorthern Hemispherecan beseverehasbeentragically
illustrated by the recent rig disaster off Newfoundland. A
demonstration that thefor ces of Nature can be beyond our
power toresist. Thebasisof diving safety isto understand
andlivewithanenvironment wecannot beat intosubmission
by brute force.

Understanding is based on adequate and accurate
information. So let us support attempts to collect and
shareinformation. Newton claimed to pickthe occasional
pebble of knowledge. Let our Society humbly seek to
follow his example.

NOTES TO CORRESPONDENTS AND AUTHORS

Pleasetypeall correspondence, in doublespacingand only
on one side of the paper, and be certain to give your name
and address even though they may not be for publication.

Authors are requested to be considerate of the limited
facilitiesfor theredrawing of tables, graphsor illustrations
and should provide these in a presentation suitable for
photo-reduction direct. Books, journals, notices or
symposiaetc., will begiven considerationfor noticeinthis
journal.



SPUMS ANNUAL SCIENTIFIC MEETING
1982

Place: MADANG RESORT HOTEL
Madang,
Papua New Guinea

Dates: June 26th to July 5th

Main Topic: FITNESSTO DIVE

Guest Speaker: Dr AA (Fred) Bove

Organiser: Dr John Knight,
80 Wellington Parade,
East Melbourne,

Victoria... 3002

Travel Agents: Allways Travel,

168 High Streset,
Ashburton,
Victoria... 3147
Tel: 03-25 8818
(Reverse charges)

The Committee of SPUM S has chosen abeautiful sitefor
themeeting. Thediving isexcellent. The guest speaker,
Dr Fred Bove, will be lecturing on the following topics:-

A basisfor drugtherapy indecompression sickness:

Strategiesfor treatment of decompression sickness
when no chamber is available:

Exercise physiology:

Fitness for diving:

Cardiovascular disorders and diving:

Pulmonary disorders and diving:

Other medical problems and diving:

Dr Boveiswell qualified to educate SPUM S members as
heisnot only acardiologist whoisalso adiving instructor
but also the Chairman of the Education Committee of the
Undersea Medical Society. His research projects have
included working with David Elliott and John Hallenbeck
elucidating the part venousstasi splaysinthe production of
spinal decompression sickness.

The Committee hopes that the meeting will be able to
produce, or at least start the process of producing, a
statement on the minimum standards of physical fitness
required for Australian sports diver trainees. That thisis
necessary wasshown by theletter fromthe FAUI National
Executive published in the July—September issue of the
Journal. The relevant chapter in the Second Edition of
“Diving and Subaguatic Medicine” by Edmonds, Lowry
and Pennefather, with this and the last two issues of the
Journal will help members prepare their contributions to
the discussions.

That isnot to say that thereis no place for papers on other
topics of underwater and surface interest at this meeting.
Already papersondecompressionsickness, decompression
tables, flying after diving, hyperbaric oxygen therapy,
jelly fish stings, dysbaric osteonecrosis, the minimum
requirements for a sports diver medical and other topics
have been offered.

IMPORTANT NOTICE

WARNING
ITEMIZING ACCOUNTS FOR
DIVING MEDICALS
IS
ERAUD
DO YOU WANT TO JOIN THE 900
DELINQUENT DOCTORS WHO ARE
CHEATING ON HEALTH BENEFITS?
THAT ISWHAT YOU ARE DOING IF YOU
ITEMIZE YOUR ACCOUNT FOR A
DIVING MEDICAL EXAMINATION
YOU HAVE BEEN WARNED

Section 1B, Paragraph 27 of theM edi cal BenefitsSchedule
dated September 1981 has NOT been amended.

EXECUTIVE COMMITTEE OF SPUMS

Nominations are required for the following positions:

President

Secretary

Treasurer

Editor

Three Committee members

Nominations signed by the nominee, the proposer and the
seconder must be in the hands of the Secretary by MAY
15TH 1982. Hisaddressis:

Dr CJ Lourey,

43 Canadian Bay Road,
Mount Eliza, Victoria, 3930

SUBSCRIPTIONS

Members pay $20.00 yearly and Associate Members
$15.00. Associated Membership is available to those
neither medically qualified nor engaged in hyperbaric-or
underwater related research. Membership entitles
attendance at meetings and the Annual Scientific
Conferenceandreceipt of theJournal/Newsl etter. Anyone
interested injoining SPUM S should writeto the Secretary
of SPUMS, Dr Christopher J Lourey, 43 Canadian Bay
Road, Mount Eliza, Victoria, 3930.
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MINUTES OF ANNUAL GENERAL MEETING OF
SPUMS

Held on Monday, 8th June, 1981
at Argao Beach Club, Cebu, Philippines

Attendance

37 members
Apologies

ChrisLourey (Secretary), DouglasWalker (Editor),
Beryl Turner, Bob Emmanuel, Harvey Evans, Mark
Frandorfer, Michael Davis.

Minutes of the 1980 AGM

David Daviesmovedthat the Minutesof the 1980 AGM be
accepted, seconded by John McKee. Carried without
dissent.

The Secretary’ s Report for 1980-81
This has been published in the JulySeptember 1981 issue
of the Journal.

Treasurer’s Report
Onceagainthiswill beashort and brief Treasurer’ sreport.

Our Journa is a bigger and better and more regularly
edited thing this year, and so naturally enough it has cost
moremoney. We havegot about 340 membersnow, about
the same as last year. We have alot of dropouts, but we
have also got alot of new members. Asyou can see, the
fundsaredown alittlebit onlast year, but we still have got
asurplus.

We need afair sized float. The billsfor one issue of the
Journal arearound $700to $1,000 becauseof all thetyping
that hasto be done. Printing works out at over $1.00 per
copy. Postageis somewhere around $100.00 for sending
out 400 copies. | hopepeoplefeel that they aregetting their
money’ s worth.

Thestatement of recei ptsand paymentshasbeen published
in the July-September 1981 issue of the Journal.

David Daviesmovedthat the Treasurer’ sreport beaccepted,
seconded by George Weaver. Carried without dissent.

President’ s Report
Thisis printed on this and following pages.

Election of Office Bearers

ThePresident accepted thenomination of Dr John McKee,
proposed by Fred Jones, seconded by John Knight, from
the floor.

There being no other nominations the following were
declared el ected unopposed

Dr John Knight President
Dr Chris Lourey Secretary
Dr Bill Hurst Treasurer

Dr Douglas Walker Editor

Of the four candidates for the position of Committee
Member, Drs Victor Brand, John Doncaster and John
McK ee were elected.

Other Business

The meeting expressed its commendation of the effortsby
the editor, Douglas Walker, and congratul ated him on the
high standard of the Journal.

Discussion took place on anumber of topicsincluding the
Australian Resuscitation Council, the organisation of
meetingsin Australiaand choiceof speakers, thehistory of
SPUMS, the organisation of Annual Scientific Meetings
(and the failures of organisation), and the choice of sites
andtravel agencies. Madang wasrecommended asthesite
for the next ASM.

DrRay Leitchvolunteeredtoact asRegiona Representative
for South Australia

There being no further business the meeting was closed.

John Knight
President SPUMS

PRESIDENT’ S REPORT

On your behalf | would like to say how happy we are to
have Dr David Elliott, who besides being half of “ Bennett
and Elliott” is President of the European Undersea
Biomedical Society, asour visiting speaker. | am surethat
youwill all agreethat hiscontributionstothemeetinghave
been excellent. He brings with him greetings from the
European Undersea Biomedical Society and from the
UnderseaMedical Society. Thelatter hasoffered Associate
status to SPUMS if 10% of SPUMS members are UMS
members, a condition which | understand is already met.

| think it isvery important to emphasize that SPUMSisan
international Society. It is not just Australian or New
Zedland, itisinternational. Jimmy How and Robert were
here. Last year wehad our meeting in Singaporeand Paulu
Tioman. Weget | ettersfrom placesasfar apart asIndiaand
Scotland. We have got many membersin North America.
Thething about SPUM Sisthat itisdifferent fromtheother
Underwater Medical Societies. We are doctors who dive
and the other societiesaremainly doctorswho do research
or look after divers. The Undersea Medical Society in
Americanow has alarge proportion of doctorswho dive.
They have a problem, because they can not make up their
mindswhat they want to be. Wedo not havethat problem,
weknow what we are. However we have problemsfilling
the requirements that other people put upon us.

Theonething that isimportant to the Society iseducation.
About 10% of the membership of 300to 400 areknownto
have done one or other of the courses at the School of
Underwater Medicine. A lot of the members have done
Carl Edmonds' courses, but only Carl knows how many



and who they are. | have no ideaof how many of us have
really made a strenuous effort to educate ourselves. Itis
extremely important that people who join SPUM S should
set about improving their knowledge. The other thing that
SPUM Sdoesineducationisto publishtheJournal. Weare
tryingtogetit out ontime. | suggestedto DouglasWalker
two years ago that | should take over the production, so
consequently latepublicationismy fault. DouglasWalker
continues to choose the content of the Journal.

After | became Secretary in 1976, SPUMS held some
meetings besides the annual scientific meeting. Wehad a
meeting organised in Canberralast year, which had to be
cancelled because of the petrol strike. Beryl Turner said
that she would organise a meeting at the School of
Underwater Medicine early this year, but did not do so
before she left the Navy. | feel that it is well within the
powers of any member of SPUM Sto pick up atelephone,
or even tell his secretary to write a letter, to selected
speakers, and organise a meeting. There are people in
SPUMS who will speak and are willing to pay their
travelling expenses. Thisisahobby-horseof mine, which
| amexpressing now for thethirdyear, and | hopesomebody
actsonit. We can not educate the Australian diver unless
we have meetingsin Australia.

The Diploma of Underwater and Hyperbaric Medicine at
present requires that you do both courses at the School of
Underwater Medicine, the Hyperbaric course at Prince
Henry Hospital in Sydney and six months full time or
equivalent part-time experience in diving or hyperbaric
medicine. The Diplomais being taken up by the Institute
of Public Health which is going to change its nameto the
Institute of Occupational Medicine. Unfortunately, our
contact man in that unit has recently transferred to Shell,
Melbourne, and our contact woman in the Navy has
recently left the Navy, so | suspect that negotiations are at
a standstill.  There is a push from the Commonwealth
Government to have a list of approved doctors to do
medicals on Commercial divers. The suggested
requirement for that list isthat you have done both courses
at the School of Underwater Medicine.

SPUM S has been abit slow asabody handing out advice.
As SPUMS is a group of doctors who dive, you can
understand why the executive has been slow to push out
unasked-for advice. In fact we have never pushed out
unasked-for advice and we have backed away from asked
for advice. Thiscannot continue as we are getting asked
for advice by lots of people. Over the last year, the
executivehasstartedto produceaposter tosendtohospitals
to publicisetheessential sof thetreatment of decompression
sickness and pulmonary barotrauma. A subcommittee of
Victor Brand and myself has produced a simple poster
which saysthat if you haveto deal with adiving accident,
do not forget decompression sickness and pulmonary
barotrauma, thefirst aid, and gives atelephone number to
ring. Thereis spacefor local telephone numbers. | think
that isthelevel at which one pitches unasked-for adviceto
hospital casualties.

Nothing has happened from the discussions in Paulu
Tioman, where Darryll and Margaret Wallner were going
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to organise some sort of input into the Australian Family
Physician.

Frank Poole, whoisNational Director of Coaching for the
AUF asked me about first aid for decompression sickness.
| told him that the French had had great success with salt-
containing fluids, aspirin and oxygen. | suggested that he
includethetel ephone number of the School of Underwater
Medicinein his handout on diving first aid.

V ariousmembersof SPUM Sdo go out intothecommunity
andgivelecturestodiversclubs, instructional organisations
and such like. Janene Mannerheim hasputin alot of time
into producing afirst aid kit for the East Australian area,
which isbeing handed around the dive shops and clubs of
Melbourne.

For those who want sets of dides on the physics and
physiology of diving, slides are available from the UMS.

On the subject of membership any dive school instructor
whowishesto pay his$15.00 ayear, ismorethan welcome
tojoin SPUMS. A number of Melbourne instructors are
members of SPUMS. What we should do for them isto
give them meetings to come to, in Australia The
congtitution says that there is associate membership
available to those who are interested in Underwater
Medicine. Anyonewho earnshisliving teaching peopleto
swim underwater should be interested in underwater
medicine.

Carl Edmonds’ diving medical centrein Sydney includes
cardiopulmonary resuscitation training in the diving
medical. Not many doctors have as much space and as
many skilled staff. | think that CPR ought to be taught by
the dive schools, as not every trainee will get the training
otherwise.

Lookingtothefuture, the Diplomalookslikehoveringand
not getting anywhere. Last year in Paulu Tioman Chris
Lourey was saying that SPUM S would have to take up a
teaching role. We do not havethe skills, or the equipment
or thechamberstodothat. Hethought that civilianswould
be frozen out of the Navy teaching courses. | do not think
wewill be. If weare, SPUMS should not run coursesin
competition with Carl Edmonds.

| would align myself very firmly with Tony Slark, that as
a doctor, one can not forbid somebody to do something,
one can only advise him. If an employer insists upon
certain requirements, that is a contract between the
employee and you are arbitrating in their argument. But
with the sports diver trainee and the instructor, thereis a
problem. Itisfineto say that | will give him acertificate
with these provisos if necessary. But these trainees are
goingto doctorswhoknow nothing about diving medicine.
Thereisaneedfor avery simple, easily understood, not too
controversial, series of guidelinesfor non-diving doctors,
sothey can safely do diving medicalsfor their patients. Of
courseif FAUI startsto say that only those doctors on the
list approved to examine Commercial divers can do the
medicals, | can afford to give up anaesthesia, but | do not
think that islikely.
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Therearerumblingsreaching my extended earsthat people
are grumbling about SPUMS being a Melbourne based
Society. There is only one reason it is a Melbourne
Society; no oneelse hasvolunteered to help. | amwilling
if anyoneisinterestedinjoiningtheexecutive, tothrow the
constitution over theside, and accept hisnomination at this
meeting. So if there is anybody in any other State who
wouldliketo helpinvigorate our Society, would he please
stand up or would she pleasenominatefor el ection. Wedo
need new blood onthe committee at regular intervals. We
corralled John Doncaster inacorner and twisted both arms
round his back, and told him he could not escape being
nominated. If there is anybody else who would like to
contributehisideasand histimetothe Society, who hasnot
nominated, | am willing to take his nomination at this
meeting. It involves about three meetings a year. We
would alternate the meetings between Sydney and
Melbourne, if there were any other Sydney members
besides Douglas Walker.

THE FIVE O'CLOCK GAME
ANSWERS

Dr David Elliott

Thegamedemonstratesthat eachof youisvery independent.
Y ou haveyour own ideas of what diving medicineisabout
and of what you would need in the case of an emergency.
Whatever list you haveprepared asanindividual isnot the
same as the one your group prepared. Also there will not
be much better than 60% agreement with the other groups.

Thelist of items was:
Intravenous giving set
Doppler Bubble Detector
Battery operated ECG machine
Patella hammer and tuning fork
Miscellaneous sterile catheters
Heparin for injection
Trocar and cannulawith Heimlich valve set
US Navy Diving Manua
Four litres normal saline and one litre Dextran
Various airways, an Ambu bag or equivalent
Lumbar puncture set
Auriscope cum opthalmoscope
Corticosteroid for injection.
Space blanket with respiratory heat exchanger
Anaeroid sphygmomanometer with stethoscope
Low reading mercury thermometer
Note pad and pencil
Assorted needles and syringes
Oxygen cylinder and regulator compl ete
Portable suction unit
Laryngoscope with endotracheal tube or an
oesophageal obturator airway.
Urine testing kit
Analgesics

Intravenous giving set, | think we generally agree, should
be on that list. The Doppler Bubble Detector can stay at
home, so can the ECG machine, so canthe patellahammer
andtuningfork. However afistful of cathetersmay bevery
important. Take the trocar and cannula with Heimlich
va vebecausehemay beunconsci ousbecauseof pulmonary
barotrauma and air embolism as he may have a
pneumothorax. The US Navy Diving Manual | think you
could leaveat home, becauseif you do not know it by now,
you will not havetimeto read it in detail beforeyou get to
thepatient. Theintravenousfluids, theairways, the Ambu
bag, thelaryngoscopeetc., theoxygen, theportablesuction
and sphygmomanometer are all essential.

Inthelast group of doctorswho went through this, none of
thefour teamswoul d takethelumbar punctureset. Itisone
of thethings | would put in if | had an unconscious diver
because we have had three cerebro-vascular accidentsin
diversin the water in the North Sea. It is rather nice to
know that you are actually dealing with something which
isnot adiving accident. It would be about number 15 on
my list, but | would certainly givethat seriousconsideration
and | remark onit only because the other bunch of doctors
thought it ridiculous even putting it onthelist. 1t hasbeen
very useful for making adifferential diagnosisin the past.
With an unconscious diver at depth you wonder whether
you should begin decompression or if thisissomeform of
cerebral gas embolism with the symptoms not quite right.
Finding the blood inthe CSF we could relax fromadiving
management point of view and need not start atherapeutic
decompression of many days. We could use ordinary
decompression rates to get the man out and into hospital.

Asoneisnot going to take any drugs, thereis no need for
needles and syringes.

The space blanket and auriscope both got somevotes. My
list is not meant to be definitive. The gameisan exercise
to make people think. In the last game the space blanket
got one vote out of the fourteen.

YOU KNEW ALL THE TIME, DIDN'T YOU?

In asudden fear of wowser pickets on the dockside when
their nuclear-powered submarine USS FLASHER visited
Perth recently (they are used to the anti-nuclear pickets
now), theUS Consul atein Perth added ahurried addendum
totheprepared press statement. Someonehad noticed that
both in the USA and Australia Webster's Dictionary
definition of “flasher” tended to convey the wrong
impression of thevisitor. They hurriedly disseminated the
information that Flasher wasasmall town in north Dakota
andtheoriginof thename. “Bethat asit may”, asmost TV
commentators say at one time or another, the new
informationwasmisleading. Certainly thetownistherein
north Dakota, but the submarine is named after a fish.
Doubtless you, dear reader, never thought otherwise. To
the pure, they say, all things are pure.



SPUMS SCIENTIFIC MEETING 1981
DECOMPRESSION DISEASES PART 1I
TREATMENT

THE NEW ZEALAND APPROACH

Dr Tony Slark

In New Zealand most diving isdonein the north. Thereis
a rocky coastline, with many offshore islands, which
provides us with a tremendously wide range of diving
areas. One of the most popular ones is the Poor Knights
Islands, about 15 milesoffshore. Oneof thedivesitesthere
istheRicoRico Caves. Youcansail straightintoit. Boats
often take visitors there, going right in and out again. At
the base of the cliff, the bottom isat 120 feet. But asone
goes around the paint it gets deeper, going down to about
150 feet. We can not say to divers that they must not go
down there, becausethey arefree people. They arejust as
inclined to explore as anyone el se and were we to say that
nobody must dive below 150 feet the rule would be
disobeyed. You may say that thisisfar too deep, but we
had to settle for what people will accept. Diversgo there
and it is often beautifully calm. They will go down to the
bottom at 120feet whereonecan till seeagreat deal of fish
life. One may see black coral trees and a whole host of
interesting thingsinvery deep water. To say that onemust
not dive to the depths of interest would be to negate the
whole idea of amateur sport diving.

Many people go diving to the Poor Knights hopefully to
depths not greater than 150 feet. Occasionally of course,
peopledo go much deeper than 150feet, indeedto 250 feet.
Then of coursethey find that they haverunout of air, which
happens all too readily at those depths. So they make a
rapid ascent. If they arelucky the boat hasan attendant in
it, who helps them into the boat and looks after their
sickness while (hopefully) somebody else speeds them
back to the harbour. If itisawell-equipped boat it has a
radiotelephone so arrangements can be made for an
ambulance to be waiting. Hopefully after half an hour’s
tripat full speed, they will reachthecoast andtheambulance
will take the patient 120 miles south to us at the Navy
Hospital anditschamber complex. Therearetwochambers
SO we can treat two patients at once.

Inthe past wewould reach asnap diagnosis on the basi s of
their presenting symptomsand the history and put themin
the chamber. This seemed to work fairly well in most
cases. However, | was left with afeeling of inadequacy
when things did not happen according to the text books.
Therewasawaysadelay dueto transport difficulties. We
could put theminthechamber quickly andreachadiagnosis.
We could put them onto oxygen using aNormalaire mask
which is quite comfortable to wear for long periods. We
treated alot of peoplewith oxygen onthelonger air tables
long before the Goodman and Workman oxygen tables
camein.

Nevertheless, thisdid not seem to be entirely satisfactory.
We had a diver come to usin 1972 who had been to 250
feet. Weput himin the chamber with all haste, wedid not
go into any great medical investigation of his situation.
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Therewas no doubt about the diagnosis- he obviously had
either an air embolism or decompression sickness. It was
impossibleto get ahistory. We treated him with the long
air tables and found that his general condition did not
improve. He remained comatose for the whole of the
duration of his time in the chamber. Subseguently he
became a quadriplegic. His dive pattern was descent to
250 feet for adubious period of time, then arapid ascent to
the surface. We know that his decompression meter was
into the red sector. Helapsed into coma, was given some
treatment and eventually brought to us. Hewastreated for
two daysinthe chamber and really wedid not do him very
much good.

At the same time we received another man who had dived
at the same place, who had also been to 250 feet. Henry
was a bit delayed reaching us, so the other patient was
already under pressure. So we had to put him into the
second chamber. Its normal working limit was to about
100 feet, but because of the severity of Henry’ ssymptoms
we decided to push it to its maximum depth. But Henry
came to us having also dived to 250 feet in the same area
going for groper. He had seen afish and had gone after it
to 250 feet. He had come to the surface knowing that he
neededto decompress. It washispracticetocall totheboat
“Throw me another tank and 1’1l go down and de-coke”.
But the peopleon theboat werebusy because someonehad
opened one of the sea-cocks of the boat and it wassinking.
They werenotinterestedin Henry onthesurfaceand hedid
not get the aid that he expected. By the time they had
stopped the boat sinking, Henry had aready lapsed into
stupor. By thetimethey got him into the boat hewasin a
coma. He convulsed acouple of timesand then seemed to
comeright.

When his party tried to organise an air evacuation the
peopleontheevacuation servicedid not really believethat
there could be yet another neurologically bent diver from
the same placeand they were also rather slow inarranging
the process. So Henry got to us very much later that
Sunday evening. | went over him carefully, following all
therulesinall thetext booksand the diving manual sabout
wasting no time at all. | sent Henry to the chamber post
haste. Hesaidto mejust ashewent into thechamber “ Silly
bloody business this’, and | replied “Henry, you will be
fine”. Hewasquitelucid at this stage and seemed to meto
be already coming right, al hisvital signswere good, his
blood pressurewas good, and he seemed to bethe onewho
was least at risk.

Henry started to go to sleep, then was unrousable and
eventually diedin the chamber. To have somebody diein
the chamber is a sobering experience. It was not a two
compartment chamber, so the attendant had to stay inwith
thedead man, whichwasan unpleasant process. Afterwards
| had to writeto the coroner and tell him all about it. 1 had
to say that wehad not investigated the case, that we had not
doneany real thorough workup of the management of this
particular person’'sillness. In my view he had not been
treated asasick man should have been treated. Hehad not
been treated as a hospital patient at all. We had not done
achest X-ray. We had not done any investigations. We
had treated him aswethought best at thetimeand | did not
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feel that this was satisfactory.

The diving manuals deal with divers who are well
disciplined. Naviesand big commercia organisations do
not like to lose too many people, they find it difficult to
explainaway. But sportsdiversarealaw unto themselves
and should be. | do not think that we shouldtry tolegislate
against peoplewhoaretryingtodotheir ownthing. All our
patients are sportsdivers. Now following that incident of
Ulf and Henry and another diver fromthesamediving site,
on the same weekend, with aneurological bend also, who
had preceded Ulf into the chamber, we treat every patient
who comes to us as a hospital patient to be properly
investigated beforetreatment. UIf wastreated with avery
prolonged air table. The newer tables give usagreat deal
more scope. | aways put the patient on oxygen whilst
treating them.

Most people are against the decompression meter (DCP).
Many would say that oneof thereasonsthat wehaveavery
highincidenceof decompressionsicknessin New Zealand
is because we always use these meters. We have watches
and we havetables, and the meter should be an added help
tothe management of thediveprofile. If itisusedto make
sure that one does not get into the zone requiring
decompression, and if the diver used it as a guide to
remaining in astate so that one can surface fairly rapidly,
then the device is very helpful in spite of its manifest
inadequacies.

When we were chopping up the Wahine, which sank in
Wellington Harbour in a position where it had to be
removed, after gettingtwo bendsusing USNavy tables, we
startedasystemwhereby they alsoused DCP's. Thedivers
clocked up something like 12,000 diving hours on the
Wahine, at a depth of 60 feet to 70 feet without a single
bend. Thesamesystemwasused onthe SeawiseUniversity
in Hong Kong Harbour. | think they did something like
50,000 hoursdivingin relatively shallow depths using the
DCPasan aid in decompression procedures. Soit hasits
useseventhoughitisanathematoall Australiandiversand
to most European divers.

I will mention another case prior to the days of admitting
people to hospital. A man who had been on the Wahine
consulted me with a simple limb bend, pain in the knee.
After he had been treated, we X -rayed hisknee and found
anosteonecroticlesionwhichdecided ustoexplorefurther.
Hehad positively refused tohaveany investigationsbefore
treatment. Hewanted to get into the chamber asquickly as
possible. So we put him in the chamber, re-compressed
him quite quickly and his pain was relieved. When he
cameout of the chamber hehad avery nautical gait. Sowe
X-rayed his hips and found that he had grossly distorted
hipjointswhichwassurprising ashedid not haveany pain.
He had shifted more steel off the Wahine than any other
diver despite having severe osteonecrosis. His age then
was about 48.

Not al the casesthat cometo us, although they arediving
accidents, are necessarily decompression sickness. This

againisagood reason why one should treat everyoneasa
hospital patient. | went down to the helicopter one day to
meet apatient. | started to get some sort of history from
him, when he said “To hell with that Doc, | must piss’. |
felt there was every good reason for getting him into a
situation where he could be treated. In the hospital bed
when | started to examine him again he said “Oh, Doc, |
must shit now”. That indicated that there was nothing
much the matter with him from adecompression sickness
point of view. We had a chest X-ray done which showed
diffuse mottling. His problem was water inhalation. He
had got his regulator caught in a fishing net that he had
gonedowntoretrieve. Hehad choked and spluttered when
he came ashore. Someone said “Y ou have been diving. |
knew someone who wasin the Navy once. All divers get
bends. Y ou must go to the hospital at Devonport, because
you have got the bends’. We put him on oxygen and we
gave him some frusemide. The next day he was a much
happier man and he spoke quite civilly to us despite his
earlier rather less than courteous way of describing his
symptoms.

A chap who had been diving to i00 feet on hisfirst check-
out seadive at the Poor Knights (that isacrazy thing to do
but most of them manage without getting into difficulties).
Hehad had agood medical beforehand, whichincluded an
X-ray that did not show any significant abnormalities.
When he cameto us he was stuporose and very obviously
severelyill andwhen| triedtolistentohisheart, | could not
hear any heart beat at all. Just after we had taken a chest
X-ray he suddenly vomited blood all over me. So we put
up adrip, took him down to the chamber and started off his
therapeutic regime with a 6A oxygen table. We had to
changeto aprolonged air table because he convul sed with
the oxygen. When we finaly brought him out of the
chamber and transferred him to the critical care unit at
AucklandHospital, hewasstill comatoseand <till obviously
very severely ill. We had done nothing for him by putting
him in the chamber. After hisspell in critical care where
he was in coma for about two weeks, be went to the
neurological unit wherethey decided that he had certainly
not had an air embolism and that it might be some strange
demyelinating disease. At aseminar where we discussed
this case, the physician in charge of critical care was so
affronted with this neurological diagnosisthat he jumped
up and said “Oh, bilge”, which would typify the reaction
of most peoplewho knew something about diving accidents.
Amazingly thispatient hasgoneback towork asasurveyor.
He has virtually no lesions at all. It staggers meto think
that anybody could be so severely ill and can do so well
with medical management.

PROJECT STICKYBEAK
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THE SINGAPORE APPROACH

Dr Jimmy How

| donotintendtosay very much ontheSingaporeexperience
becausemost of youheard about itlast year. Sol will carry
on fromwhere | left off last year and present afew cases.
Just to stress again what | said last year, although diving
illnesses are emergencies to be rushed to the chamber, do
not forget the examination and a proper history. It isso
absolutely important that we take a clear-cut history and
find out exactly what iswrong with the patient and then do
a proper, thorough physical examination. That man is
aready late, by quite a number of hours, and an extra
fifteen minutesreally will not cost himthat much. Sol try
to get a diagnosis before he goes into the chamber.

Thefirst case | want to present concerns an Eurasian aged
30 who was aprofessional diver. Hisstory startsin 1976
when | examined him for his annual physical. On the X-
ray thereweresomeapical scarsandtheradiol ogist reported
that they wereoldtubercular scars. They arevery common
in Singapore. We are very much exposed to tuberculosis,
even children get primary tuberculosis, most of us are
exposed. Some scarring somewhereisacommon finding.
So | watched him, but | wasnot particul arly happy because
the lung function was dropping. His FEV1/VC% came
down to somewhere around 80, then 79. Then instead of
ayearly physical, | put himonasix monthly physical. This
isoneof thethingswe should do. Whenyou arenot happy,
bringhimback sooner thantheannual physical examination.
Then his percentage was only 75 and | got onto the
radiologist. Now besides the old scars there was aso
minimal infiltration in the left first intercostal space. He
had activetubercul osis. Hegaveahistory of tiredness, |loss
of weight, etc. there comes a point when diving is
contraindicated. | stopped him diving. After eighteen
monthsof treatment, he came back and said that hewanted
to dive again. What do you do? You do alung function
test. Therewasno changeand | could not consider him fit
for diving.

In Singapore, wherewetake X-raysin full inspiration and
full expiration, we do occasionally see cysts which also
contraindicate diving. However, | have sent two casesto
the thoracic surgeons. What they do is abrade the pleura
and remove the cysts. | have sent one man back to
professiona diving.

The second case was an American belonging to Solus
Ocean Systems. He made avery interesting dive on 26th
January 1981. | finally saw him on 9th February. The
working conditions were very strenuous and cold. He
divedto 256 feet, thedecompression stopswereinadequate
and he had to do asurface decompression. Thirty minutes
after he was out of the chamber he got pain inthe small of
hisback and difficulty in breathing. Hewasrushed to the
chamber and while descending to 60 feet his condition
becameworse. Hehad pinsand needlesinhisright legand
arm. Theright arm wastotally paralysed, while only the
toes could be moved in the right leg. He could not
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micturate. They contacted Dr Lambertsen in the USA.
Dueto hisseverecondition hewastakento 165 feet. Then
he started on a 6A table. That did not work and Dr
Lambertsen decided to changeto 7A. Back at 165 feet he
had chest pain with other symptoms, therewasrelief for a
short while and then they came back. But the back pain
wasgone. After completingthe 7A tablehegot back touch
sensation in hisright arm and right leg. He had regained
some motor power, but hewasstill very, very weak. After
this he was treated five times with table 5 until he started
to get spasms. They decided that they could not treat him
any further and flew him to Singapore, where he came to
my Diving Medical Centre.

After | examined him | decided that | could not help him
any further. Not becauseit wasalready thirteen dayssince
theincident. Thirteen daysis not long by our standards.
We have seen people who are twenty or twenty-five days
delayed who are totally paralysed and we put them in the
chamber. If hehad comedirect tomel would haveput him
inthechamber. But hislungswere so damaged by oxygen
that wecould not help him, not evenwithanair table. With
100% oxygen onthe surface hegot severe spasmsand was
coughing, had chest painandtracheitis. Onehastobevery
careful to avoid oxygen toxicity. There is a way of
calculating oxygen dosage academically. | find it agreat
helptodo Vital ographtest beforeyou put apatient into the
chamber. Slow down, and do some preliminary tests
beforeyou shoot the patient into the chamber. Itistoolate
later on, youdo not haveabaseline. Wecouldnot hel pthis
man so we sent himto therehabilitation centre, wherethey
work onthepatients’ bowel and bladder problems. Hewas
put on physiotherapy and by March had recovered pretty
well.

Thethird casedemonstratesthat wereally haveto examine
patients. A fishermandiver had ashispresenting symptom
aswelling on theright side of the face. A huge swelling
going right down into the neck. He had been diving with
asurface supply. He went to 50 feet for an hour, then he
repeated the same dive three or four times and came up
with this problem. One of my medical officers saw him
and wasjust about to put himinto thechamber, when | said
“Slow down and let usexamine him”. Weexamined him,
percussed him and foundthat onesideof thechest wasdull,
and the upper chest entry was poor. So wetook an X-ray
and therewasahuge opacity ontheright side. Therewere
jagged edgeswhich madeussuspectit could becarcinoma.
When hewent diving he could have ruptured some part of
theright lung and theair went up to hisface. Wegavehim
surface oxygen and packed him off to hospital where the
diagnosis was confirmed. It would not have been awise
thing to have rushed that particular case into the chamber
for asimpleemphysema. Again, youdo not really want to
rush patientsin too quickly.

My last caseisamanwho cameto mewith grade4 paresis
on both sides and loss of sensation from TIO downwards.
Thelosswas patchy and thismade mewonder. Whenyou
haveloss of sensation from decompression sicknesseither
it isdiminished all the way down or there is total loss of
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sensation. With the latter there is usually loss of bladder
function and bowel action. But this chap was patchy. He
al so said that when he came up he coughed up blood which
made me very suspicious. You normally get this sort of
patchy loss of sensation asaresidual effect. | saidto him
“Have you been here before?’ and he refused to say very
much. Finally, after about half an hour my secretary
managed to discover that he was admitted to our placein
1977 onthe 27th May and when heleft after physiotherapy
he did have these areas of patchy numbness. We had
managed to convert him from complete paralysis back to
grade 4 or 5. He went back to work as a fisherman diver
because the money was good. Each time they come back
with aboatload of fish it isworth $60,000 which is good
money. Obviously there was something happening to his
lungs, so we sent him for an X-ray which showed
tuberculosis with haemorrhage. Y et another case where
by slowing down we find great returns. | have learnt to
slow down and apply a mental discipline to every case
because of the time factor, the delay in reaching us.

THE PRINCIPLES OF TREATMENT

Dr David Elliott

Itwaskind of the Chairmantointroducemeasthe Medical
Advisor for Shell, but one of the things that | am really
quite proud of isthat | was employed as diving adviser to
Shell, not as the medical adviser, advising on their
commercial contractsall aroundtheworld. Notthat | think
that makes any difference to this lecture.

Theprinciplesof thetreatment of decompression sickness,
pulmonary barotrauma and arterial gas embolism you all
know inside out. Y ou have got three thingsto play with,
pressure, oxygen and drugs.

Pressure

Pressure is obviously good at squashing down bubbles.
But to be a bit iconoclastic, an awful lot of bubbles are
cylindrical in shape and all you do is shorten them.
Nevertheless experience has shown that pressure is good
news for somebody who hasgot bends. Infact somelimb
bends are extremely pressure sensitive, so much so that it
is very, very difficult to believe that they can be so
sensitive. | amtalking of bends at as deep as 1,000 feet or
more, where 3 to 5 feet of difference in pressure can
actually make al the difference between pain and relief.
Pressure is definitely the important treatment.

| will say alittle more on the type of pressure. Do you go
tothedepth of relief, or do you goto somearbitrary depth?

Thedepth of relief isobvioudy thebest thingto do. If you
cancurethepainwith pressure, youhavenomoreproblems.
The problem is getting them back from that particular
depth. However, thedepth of relief isnot an easy end point
and there are some conditions where there is residua
bruising. If youarerunningan ENG (el ectronystagmogram)
on somebody with vertigo the ENG will not necessarily
revert to normal for 48 hours after you have in fact cured
hislesion. So depth of relief evenin skilled handsisnot a
good depth necessarily to go to. Certainly in unskilled
handsit isasking for problems. The depth of thediveisa
very useful treatment depth and indeed for blowupwefind
that the depth of the diveisthe depth of relief. A blowup
can befrom adepth deeper than your chamber goesto and
this can be embarrassing.

With 150foot diving, a165 feet chamber will be adequate.
But peoplewho go downto 250feet onair, could beinreal
trouble, because 165 feet would not necessarily be enough
pressure to cure them.

Oxygen

50 m or 165 feet of air has a surface equivalent of 120%
oxygen. The French Navy uses a 40% oxygen, 60%
nitrogen table. At 30 m, whichis 100 feet the PO2 of that
is1.6 atmospheres, whichisequivalent to 160% oxygen at
thesurface. Y ou can seethat by pushingtheoxygen partial

pressure up while applying the pressure you can deliver a
very good dose of oxygen to the patient. Comex, the
French Diving Company, use a 50/50 mixture. They can
even use that at 50 metres, which will give a partia

pressure of 3 atmospheres or 300% oxygen at the surface.
The 18 m oxygen Goodman and Workman tablesgiveyou
very nearly 3 ATA of oxygen. Oxygeniseasy to deliver.

Beforeweleave pressureand oxygen, let usnot forget that
thebalanceisaninert gas, usually nitrogen. Y ou may well

hear in coming months some di scussions as to whether or
not nitrogen isthe best treatment gasfor air bends. Asfar
as | am concerned, the hypothesis that helium may be a
good inert gas for treatment of air bends remains an
hypothesis until it has been further investigated. Thereis
one particular centre that is pushing helium treatment for
treatment of air bends. Asyet the case is unproven.

Recompression is the treatment of choice. It should be
given to any person who suffers virtually any condition
within 36 hours of adive. Thereare peoplewho have had
coronaries, acuteappendicitis, cerebral vascular accidents,
all of whom have been slung in the chamber because they
might he dlightly bent. Surprisingly, it did not do that
correct diagnosistoo much damage. They got through OK.
Thealternative, diagnosing bendsincorrectly asastrokeor
a heart attack or appendicitis, could leave the diver with
permanent damage. So, when in doubt recompress.

To re-emphasize the point which | made yesterday about
immediate recompression and no examination until you
get to depth.



That iswhat onedoesif the patient reportsimmediately he
hasasymptomandit can betreated thenandthere. Incases
wherethereisamorethan5to 6 hour delay, | agreethat one
would want to examinethe patient and to put up adrip and
do dl the other things that will be necessary, or in Tony
Slark’ swords, to consider him as a hospital patient.

TREATMENT WITHOUT A CHAMBER
First Aid

Perhaps the most important thing is knowing what you do
if you have a patient and you have no chamber. | will run
through thelist in case there are one or two which may be
new to you or may trigger a distant bell in your heads.

The first thing is to put the patient in the head down
position and on one side if conscious.

The second thing to do is to arrange for transport to the
nearest chamber, preferably a helicopter flying below
1,000 feet or an aeroplane pressurised to 1,000 feet. Bear
in mind that commercial aircraft are normally pressurised
to 8,000 feet and also bear in mind that going over
mountains can quite definitely make a patient worse.
Altitude does not help at al. Nevertheless arrange for
transport by the most rapid means possible.

Provide oxygen by atight fitting mask. Itisimportant to
give as much oxygen as you can.

Avoid analgesics at this stage, even if the patient has got
pain. Pain is a useful management guide. In particular
avoidthemixturecalled Entonox. Itisusedinambulances
and by midwivesasananalgesicagentintheUK. Itisa50/
50 mixture of oxygen and nitrous oxide. It has been very
well shown that nitrous oxide can be used as a bubble
amplifier. SoEntonoxiscontraindicated. | managedtoget
the British Oxygen Company to put a note about this
danger intheir detailedwarninglist for theanal gesic agent.
Thesamewarning hasbeendistributedtoall UK ambulance
services.

The next important thing isfluids. Oral fluidsif the man
will takeit. The person is going to be dehydrated due to
plasmashift. Lotsof oral fluidsare needed to keep thered
cells flowing round smartly. At least a litre an hour.
Setting up adrip even for somebody with alimb bend will
not do himany harm. If youwant to usedextran takeblood
for haematocrit first. For academic reasons dextran 70 if
preferred to dextran 40 because it has a dlightly better
tapered effect. Itdoesnotlast quitesolongbutitisnot such
astrong solution. 500 ml hourly appearstobetheconsensus
view at themoment, what themajority of peoplein Europe
would do for such cases. The other problem ishydration.

Soif heisnot having oral fluids, push them in aslactates,
5% dextrose, normal saline, plasmaor whatever you have
got. Try tomaintain acolloid osmotic pressure of greater
than 20 mm Hg to prevent oedema.
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Drugs

There is tremendous scope for discussion about steroids
which | shall avoid. The function of the steroids is to
stabilize the vascular endothelium and to reduce the CNS
oedema. | would personally giveitincord decompression
sickness. | give a large star dose of hydrocortisone or
dexamethasone and then a heavy maintenance dose, but
not for more than two or three days, so that you can cut it
off without tapering. | would giveit to anybody who has
got CNS problems following gas embolism even if it
proved in retrospect to be unnecessary, because of the
fataitiesthat | have seen.

Other drugs to consider are the osmotic agents. Glycerol
tastesabsolutely foul andisbest given by nasogastrictube.
0.8mi perkgin50%flavouredwater i stherecommendation.
The maximum effect is in one hour and lasts up to six
hours. Mannitol hasal so been given successfully but there
isarebound after about 20 minutes or so, so it is a pretty
desperatemeasure. Therewasonecasewrittenup by aguy
from Guernsey, who managedto get apparently acomplete
relief, which did not relapse, using just mannitol.

Valium is very useful if you have got a problem with
staggers, alabyrinthine hit. But bear in mind that it will
suppress the manifestations. So it is going to make
subsequent management rather difficult. | wouldwithhold
it unless| found it absolutely necessary, so that when we
get to the recompression chamber we can see whether or
not the recompression is working. If you do give it the
chamber receiving the case must be informed. They
should then give the patient the maximum recompression
they can possibly manageonthegroundsthat thesymptoms
have been masked. Having no symptoms to guide them
they had better assumethat the patient isnot responding to
recompression and give him the maximum treatment.

Heparin is still mentioned. | regret to say that |
recommended it in the first edition of the book. That was
based onthelipaemiacl earing activity of heparin. However
Joe Farmer of Duke University has persuaded usthat even
in sub-anticoagulant doses of 2000 units there could
nevertheless be ahaemorrhagic effect. If thereisany sort
of problem in the labyrinth, heparin is contraindicated.
Thetroubleisthat evenif you get alot of casesyou really
cannot ever conduct adecent trial. So heparinisabit of a
myth.

Aspirin, which has a very useful platelet effect, is aso
contraindicatedfor thesamereason, inthat it may exacerbate
[abyrinthine haemorrhage.

Then do not forget some of the other practical procedures.
Catheterisation shouldbecons dered andisauseful monitor,
asyou want to keep the fluid intake such that the output is
about 1to 2 ml per Kg per hour. Pleurocentesis, using the
Heimlich valve may berequired. Do not forget, and | am
sureyou will not, but the people accompanying the patient
might forget, passive movement and pressure points for
anybody who is quadriplegic.
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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
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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.
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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



get out of the water. The only other one is adiabetic on
insulin, because if he works hard he may become
hypoglycaemic. | do not believethat, evenif you aregood
at telling your hypoglycaemiasyou are going to be ableto
find the pocket in your wet suit, take out the barley sugar,
unwrapit, lift your regulator out of your mouth, popinthe
barley sugar, put back your regul ator and purgeit, and then
suck the barley sugar intimeto guaranteethat you will not
gounconscious. Thereasonwhy | do not think itisagood
ideafor peopleto go unconscious under water isthat alot
of people going unconscious under water drop their
mouthpiece, but they go on breathing. Human lungs are
not designedto run on either seawater or freshwater. You
may surviveif youdropyour mouthpieceand stop breathing
but if you go on breathing you are going to drown.

TABLE1

ABSOLUTE CONTRAINDICATIONSTO DIVING

CONDITIONSLIKELY TO CAUSE:

UNCONSCIOUSNESS

PULMONARY BAROTRAUMA
Previous spontaneous pneumothorax
Lung cysts
Scarred lungs
Obstructive lung disease
Lungs that empty unevenly
Previous thoracotomy
Asthma

BREATHLESSNESS

DAMAGE TO EARS

Inability to clear ears

Perforated ear drum

Previous middle ear surgery with insertion of
prosthesis

Previous repair of inner ear fistula

The other absolute contraindication is anything that will
make your lungs more likely to burst with changes in
pressure. At the head of my list | put a history of
spontaneous pneumothorax, because that lung can burst
without being subjected to changesin pressure. Then| put
bullae and other air trapsthat show up only with achest X-
ray. | includethoracic surgery, becauseyou really can not
tell what has got stuck to which when somebody has been
fossicking around inside the thorax. Old tuberculosisand
other scarring diseases, such as sarcoidosis or hydatids,
which is not uncommon in Country Victoria are aso
reasonsfor not diving. | very nearly passed aman asfit to
dive, becausel missedtheold scarsin hislungsand hehad
forgotten to tell me that when hewas aged 11 he had been
in hospital to have an operation to remove hydatids from
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hislung. The night before he had a coughing fit and he
brought up a lot of funny sputum. Next morning his
surgeon sent himhomeashenolonger neededtheoperation.
Theradiologist pickedit upand rang metowarnme. When
| spoketothepatient hewasreally quiterelievedthat hedid
not haveto go diving. Hewasonly taking up diving to be
abuddy to his 17 year old son, who had bullied him into
learning. | also include foreign bodies such as bullets.
They cannot get into your lungs without scarring.

| have left out of that list the things that cause problems
with breathing out, such as chronic obstructive airway
disease and asthma, athough they are very important,
because you have got to get all the others out of the way
first. In my opinion somebody who has had asthmain his
or her adult life should not dive. We had proof of thisin
Victoria this past year when four people have got into
serious trouble by getting asthmatic attacks in the water.
Thelast one | heard of wasthe Monday before we |eft for
the Philippines. Thiswasadgirl doing anight dive as part
of her training. It was in Portsea Hole, which is 80 feet
deep, astupid placetotake peopleontheir first night dive.
However therewerelotsof instructors. One (who told me
about this) was watching this pair of novices sinking
steadily downwards because they had not inflated their
buoyancy compensators enough. So he swam down and
inflated the girl’s compensator by mouth. As he put his
own regulator back in, hislight went across her face, and
to hishorror he saw theregulator wasnot there. Hepicked
it up and stuffed it back in her mouth, but it just fell out
again. Hepulledthestringonher CO2vest andonhis, both
of them worked (Mr Murphy must have been asleep), and
they shot tothe surface. Hehad onethought in hismind on
the way up. “Are we going to come up underneath the
boat?’ because it was a very solid boat, but luckily they
cameup aongside. Shewasunconsciousandrigid. Itwas
difficult to get her back into the boat. They gave her
oxygen and after about 10 minutes she started to scream
and kept thisup for about 5 minutes. 1t cameout later that
shewas an asthmatic needing constant treatment who had
seen adiving doctor who believesthat it isquite safetolet
asthmatics go diving.

Onthe other hand a22 year old who used to get asthmaas
achild, but hasnot had any asthmasincethe age of 12 and
no treatment since the age of 10 isadifferent problem. |If
his vitalograph shows that he can empty his lungs at a
normal ratel think that hecan safely divewiththe provisos
that he has got to watch his contents gauge and never run
out of air, and that he comes up slower than the 60 feet per
minute recommended by the USNavy tables. If youreally
watch your rate of ascent 60 feet per minuteis quite slow.
Many diverstakelessthan 30 secondsto reach the surface
from 30 feet.

RELATIVE CONTRAINDICATIONS

Themainrelativecontraindicationisinability toclear their
earstoyour satisfaction, ie. you cannot seethedrum move.
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Y ou have got to teach most noviceshow to clear their ears.
Itisnogood saying“ Hold your noseand blow” that makes
one go red in the face but it does not necessarily open the
Eustachian tubes. They have got to wobble their jaw
muscles about, or swallow and then quite often you find
that they can clear their ears beautifully.

TABLE 2

RELATIVE CONTRAINDICATIONS

FEV 1/VC Ratio less than 75%
Poor physical condition
Previous myocardial infarction
Pregnancy

For thosewho can not clear their earsthereisalot tobesaid
for looking up their noses and seeing if the septum is
straight. If itishehasgot moreof aproblemthanif itisnot.
The Roya Navy some years ago assessed all the people
who had failed to equalise their ears in submarine escape
tank training, which requires a dry compression to 100
feet. If they had deviated septums the septum was
straightened. 98% of those operated upon could clear their
ears afterwards. Perhaps they were just frightened of
having their nose done again! Nevertheless that sort of
successratewithanoperationisrare. When peoplecan not
clear their ears, you show them how, you give them
decongestants and you tell them to go away and practice.
But the most important thing is getting in the water and
trying. For although they may not be abletowavetheir ear
drums at you, they may be able to clear their earsin the
water.

In Singaporelast year, ChrisLourey told avery interesting
physiological story of what happenstoheart rhythmswhen
people get into water. He pointed out that in cold water
quite alarge proportion of the deathsin the group over 35
are due to cardiac causes. That is an American statistic.
Our deathratein Australiaismercifully solow that youcan
not do similar statistics. Wecan just point out that thegreat
majority areinexperienced, many haveborrowedafriend’s
gear and have had no training. | do not seewhy itisupto
us, as doctors, to say that someone with an ST segment
depressionin hisECG should not divefor recreation. One
should tell him that he might die from hisdiving, but | do
not believe that we have any right to say that he should
NOT dive. Wehavegot every right to tell the commercial
diver, anemployee, that he should not dive, because heno
longer meetsthe required medical standard. | haveall the
commercia divers ECG's read by an expert as well as
looking at them myself. 1f somebody comes to me with
angina and says that he wantsto go diving, | tell him that
| think that he should not dive. If somebody comesto me
having hadveingraftstohisheart, | tell himthat if hewants
togodivingitisuptohim, butif heisacommercial diver
I tell him to give up diving because he no longer meetsthe
standard. | can not see why somebody who enjoysdiving
should not be allowed to risk dying while heis diving as
long as he does not inconvenience too many other people.

After al heisallowed torisk dying while driving his car.

Thereason for knocking back a prospective scubadiver (|
amonly dealing herewithlearningtodive) isthatinstructors
want astandard. If you encourage peopleto divewho are
goingtodiewhilelearningtodivetheinstructorisinavery
dicey position. Hewill be sued and so will you for saying
that the dead diver wasfit to dive.

| amlooking for astandard that protectstheinstructors, so
that they do not get peoplewho aregoingto dieonthemand
also protects peoplefrom their lack of knowledge. People
get carried away by thebeautiesof the Barrier Reef andare
not satisfied with snorkelling. They want to learn to dive.
Oneuniversity student | saw wasanuncontrolled epileptic,
adiabetic and had asthma. | managed to talk him out of
diving. If youexplainwhat therisksare, most of thepeople
who should not dive accept your advice and stick to
snorkelling.

SPUM S has been asked to produce asimple standard that
can be understood by any doctor who has no diving
knowledge (they do a lot of the medicals) so that the
instructors can be certain that they have excluded those
who should not dive for medical reasons.

DISCUSSION
Chairman: Dr Bob Hare

| want points of view. Thesewill be noted and published.

Dr Mace Ramsay

| think that you have got adouble standard. | meanif you
are not going to allow someone with asthmato dive, why
allow aheart casetodive. It seemscrazy tome. Theolder
group who have got arrhythmias should not be going
underwater.

Dr Tony Slark

| think we have got to be very concerned about being too
paternalistic in our attitudes to people. We haveto allow
people who are enthusiastic to do things.

If FAUI says that they want people to achieve a certain
medical standard, we have to point out that the tests
necessary cost $100 or $200 more than the cost of the
course. Sowehavegot to doamedical evaluation at acost
that bears some relationship to the cost of the diving
course. Thereisno pointindoingawholelot of thingsthat
are paternalistically safein order to make absolutely sure
that thereisnolegal comeback. When somebody who has
adisability comestoyou, youcansay “Y es, you may dive,
but you must be careful”. It may be careful of going too
deep, or careful about going down without certain degrees



of surface support. Most amateur divers of course go
diving with no surface support at all.

Y ou must not say to the person you can not dive because
you can not get into the boat because that bloke, if heis
intelligent, can fix up someway of getting into aboat with
afew buddies. You haveto say to the instructorsthat this
fellow candive, aslong asyoutakenoticeof hisdisability,
whichisrecorded hereonthereport. | donot think that you
should ever give acertificate to a person stating that they
may not diveunder any circumstances, becausethey chuck
it away as soon as you give it to them. Your certificate
should say that this personisfit to dive asfar asweknow,
whichisasfar astheextent of our examinationisconcerned.
Or it should say that this person isfit to dive with certain
degreesof supervision, orinlimited circumstances. Those
certain limited circumstances might be in a swimming
pool that isno morethan 6 feet deep and with half adozen
instructors around him. As long as you say what those
circumstances are you will not be at fault.

For goodness sake let us not try to play God by telling
peoplewho areinterested in diving what they may or may
not do.

Dr Peter James

Asthmaisperhapsthe best exampleto show how confused
weare about our standards. Beryl Turner saysthat asthma
is totally contraindicated and | read an article by Tony
Slark, inModern Medicine, which saysyou candiveif you
have not had an attack for two years. | havealso discussed
itwithseveral respiratory physicianswhostatethat smoking
isagreater contraindication to diving than asthmaasyou
are more likely to block the small airways.

Onthelegal aspect, Beryl Turner said, at aSportsMedicine
Conference, that asthmais an absol ute contraindication to
diving. Shouldadoctor let someonewith asthmadive, and
they die, sheiswillingto giveevidenceagainst that doctor.
That is one opinion. Who are the experts? Who do | ask
about asthma? What proof is there that asthma is a
contraindication to diving? What proof is there that
asthma has directly caused problems?

Dr John Knight

One answer is that asthma has been responsible for four
casesof very near death, underwater, in Victorialast year.
Of course one can not say that these were only due to
asthma. What | think happensisthat the circumstances of
the dive and the asthma combine to give you the problem.
Certainly David Cossar had a very sick customer, whose
problems became evident at 15 feet, on hishandswhen he
was doing hisfinal checkout. That patient stayed bluefor
some considerable time on 100% oxygen. So they had a
real gas exchange problem. But if you want controlled
trial, cast-iron, evidence there is none.

| do not believe that you have to exclude every asthmatic
from diving, but because of the casesthat occur | think that
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they are stupid to dive, because they increase therisks. |
can not stop my friends who have asthma and have been
diving for yearsfrom diving. They arewilling to take the
extra risk. However, the instructor organisations are
frightened of being sued and they want to exclude the
common causes of death and problems, which | think isa
fair enough request.

Dr Bob Hare

| think that itisal soincumbent upontheinstructorstoinsist
on the medical being done before the client pays alot of
money for adiving course. Onthecoursel wasonthey did
not insist on amedical until the checkout seadive. Thatis
the wrong way to go about it.

Dr Wayne Lehmann

Quite clearly under these circumstances, al patients with
known coronary heart disease should be excluded because
they are liable to sudden death. We have excluded
asthmatics, becausevery rarely their attacksmay besudden
and they may die underwater. Obviously this applies to
coronary heart diseasea so. | think that we should include
also patients with known cardiac arrhythmias.

Dr John McKee

There are many retrospective examinations of students
who havedonediving courses. A fortnight ago| had aring
from a young fellow whom | had treated seven years
before. Hehad had amotor cycleaccident. The handlebar
went right through hischest. He had completed hisdiving
course in Sydney and was dismayed to find that his
operation was a hazard to his diving.

Dr Greg Ledlie

It has been shown that exercise is beneficial for people
with coronary heart disease. Whether someone who has
had a coronary or has coronary disease should be barred
from active sport for lifeis avery disputed question.

What physical standardsof fitness do you usein assessing
whether someone isfit to dive?

Dr John Knight

The standard that | useisabout asfit as| am (laughter). |
think fitnessislargely a subjective assessment unlessyou
havegot alaboratory wherethesubject canrunontreadmills.
Dr Greg Ledlie

You do not need a laboratory. You need a measured

distance to be run or swum in a given time. | think that
SPUM Sshouldlook intothisbecausethereisatremendous
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amount of published material onfitness. It comesdownto
ml of oxygen per kilogram per minute. However you do
not need an oxygen consumption meter to register it. You
merely need afew simple physical tests of endurance. |
think this should be incorporated into the examination of
divers.

Dr John Knight

| think that the most important thing about diving safely is
that you are happy in the water. Remember that athird of
the studentswho compl ete their course will never getinto
thewater asadiver ever again and another third dive four
or five times and then give up diving. Only one third of
diving trainees continue to dive. Those are Melbourne
figures, wherethediving school steach somewherebetween
4,000 and 5,000 peopleayear. Y our requirement that they
swimacertain distanceinagiventimeispart of thediving
course.

Dr Greg Ledlie

But that is a very small distance in avery dow time. If
SPUM S is going to make recommendations, there should
be acertain level of physical fitness.

Dr John Knight

Would you liketo put pen to paper and send the executive
your recommendations?

Dr Victor Brand

TheClubMediterraneeinMoreahad avery simplephysical
test. Y our pulserate was counted and your blood pressure
taken. Then you did 30 knee bends and after aminute the
pulse rate was counted again and your blood pressure was
taken. There are more than one of these dubious medical
tests, which | suppose could be used.

Dr Tony Slark

Physical tests should be just for commercial divers. Not
for the amateur enthusiast who wishes to start a sporting
activity whichmay encouragehimtotakephysical exercise.
Question:

What is the Sharpened Romberg test?

Dr John Knight

Y ou get the person to stand with one foot in front of the
other with arms folded across the chest. When they stop
wobbling you ask them to shut their eyesand you time, in
seconds, how long they can stand there without falling

over. Carl Edmonds has a mathematical formula for
scoring theresult. | just count the seconds. If he can stand
there for thirty seconds | reckon he has fairly normal
balance.

From what has been said it may be simplest to word the
medical certificateasfollows: “Hewishestodive. | have
examined him and he suffersfrom asthma, coronary heart
disease and cannot clear hisears, butitisupto himtodive
if hewantsto.”

Dr Janene Mannerheim

Y ou should say that in your opinion you do not consider
him fit, but if he wishesto dive, that is his decision.

Unidentified Speaker

| fly for fun aswell asdive. | do aerobaticsfor fun too. |
have had acoronary. When | started | had to go beforean
av-med examiner. | failed my first examination because
had ahistory of acoronary. Sol had extensive ECG’ sdone
and thesewere sent downto atriad of expertswho decided
| was stable. | had been stable for three years at thetime
and had the same ECG tracing then as on healing. | was
allowed to have a student pilot’s licence. It has been
renewed every year. | havegot an aerobaticsticket aswell.
However | am not allowed to go for acommercial licence,
that isthe only restriction. | took it that when | wanted to
learntodivethesamethingwouldprobably hold. Actually
he was not in the slightest bit interested in the ECG or
anythinglikethat. Hesaid" Y ouknow what you areabout”
and left it at that.

I think we need to think about having a sub-aqua medical
examiner who knows something about the hazards the
sports diver is likely to meet and we need some sort of
referral system, that can adviseagainst diving, not that you
can not, but we advise againstit. Inaviation, itisthat you
may not get alicence.

Dr David Elliott

| have heard all thisbefore. | am advisor to NAUI in the
UK and to the British SubAquaClub. | have done several
years of lecturing to the American Medical Association
courses, where thiscomes up every year. | think thatitis
very difficult, if not impossible, to answer the questions
which you are putting to yourselves.

Thediver who isunfit puts himself at risk. Hemay, if the
circumstances are pretty dodgy, put three or four other
peopleat risk. A maninanaeroplaneputsall thepopulation
ontheground below at risk, should hecrashintothewrong
sort of building. | think that the examination for aviators
is not a precedent for divers.

What isthe responsibility of the doctor, particularly when
it comesto physica fitnessas opposed to medical fithess?
Physical fitness, provided there is no medical



contraindication for exercising theindividual, isreally the
responsibility of theinstructor. Thequestion of whatisthe
responsibility of the doctor with regard to asthma, cardiac
problems etc., and to the diving paraplegic has been
considered by many other groups. Quite a lot has been
written about it. My only suggestion is that it would be
worth while communicating with the British SubAqua
Cluband CMAS, both of whom haveenormousdiscussions
onthissubject. | hopethat you will disagree with some of
the things that they have said but neverthelessit will give
you a very useful skeletal structure on which to base
whatever you decide.

Dr George Gray

| tell al of my stapedectomised peoplethat it isunwiseto
scubadive, that they should not scubadive, they should not
do aerobatics, they should not parachute jump and their
wife should not clip them over the ear. That is not to say
that they have asked me* Can | scuba dive” the moment |
have operated on them. If they come back to me after |
have operated on them and say “by the way, can | dive?’
| then say “No, | would advise against that”. Very often
they will then try to argue the point. | then ask them to
initial their history card to identify that | have in fact
advised them against diving. Thereis a need to practise
defensive medicine because patients do not always
remember what you tell them.

Dr Terry McGrath

No matter how hard you try you are not going to be right.
In January and February this year our group did the
medicals at our local diving club. We try to do them
properly. Weincludelung function testsand audiograms.
InMay our local clubhad atrip away. Oneof thebest guys
physically did not have the money to go on the trip, so
while the majority of the club was diving at Lady Elliott
Island, hewassitting at home watching television and had
a spontaneous pneumothorax.

Question:
What is the reason for the audiogram?
Dr John Knight

Itisnot adefensive reason. Itisin the patient’sinterest.
Every now and then adiver comesinwho hasdamaged his
round window or hisoval window. Heisgiddy and deaf,
or he may just be deaf. Unlessyou can prove that he had
normal hearing relatively recently it is very difficult to
persuadean ENT surgeon that he ought to think of looking
inside that ear. If you can show that the chap has had a
whopping great hearing lossmost ENT surgeons now will
think about looking insidethe middle ear and plugging the
leak. If one doesthat sometimesthe hearing comes back.
Not for everyonebut many improve. Onechap | know has
got hishearing back completely twice. Thankfully he has
sold his diving gear now.
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Dr Peter James

We have a responsibility to our patients, and we have a
responsibility to ourselves to do the right thing, but as
SPUMS we are a so responsible to the community. The
government is going to approach us, as the body who
shouldknow, to advisethem. Wheredoestheresponsibility
lie? | think that the answer isthat it lies everywhere.

Dr John Knight

This discussion has achieved alot. Thereisobviously a
difference between the younger members of the Society,
who are dtill physically fit and unlikely to suffer from
ailments that might carry them off in the middle of the
night, and thoseof my generationwho aredeterminedtogo
on diving.

| agreewith Tony Slark that we can not stop peoplediving.
But | can also seethe point of theinstructor organisations,
who do not wish to be presented with people who die
during their first sea dives. | think that is a perfectly
reasonable request.

| think that all wecandoisto say either that thisperson has
passed acertain seriesof testsand heisprobably fit, or this
person does not pass the series of tests and can diveif he
wants to, leaving it up to the instructor to decide about
teaching him. That is the way | look at the medical
examination before diving. After the exam the patient is
given advice asto what he ought to do. | thoroughly agree
that the only people who should do diving medicals are
doctors with a knowledge of diving medicine. That is
likely to occur with commercial diversin the next year or
two. The British havealist of approved doctorsfor doing
diving medicals. The Professional Divers Association of
Australasiawant the same sort of list. It lookslikely that
tobeonthat listyouwill haveto havedonetheintroductory
and advanced courses at the School of Underwater
Medicine.

Thelistwill not apply to sportsdivers. Itisquiteimpossible
for FAUI and PADI to haveall their trainees examined by
these people. There are about 10,000 trainees ayear. If
you do thefull works, aslaid downin AS 2299, thebill, at
the government rate, comes to somewhere over $130.00.
There are X-rays as well, which can add up to another
hundred and something if you throw inalong bonesurvey.
| do not think that areasonable cost asascubacourse costs
somethingintheregion of $180- $200. Incidentally, there
are no medical benefits for these examinations. | am just
repeating the point that Tony made.

I think one should do asimpleseriesof screeningtests, that
weed out those who are likely to come to harm. If it is
necessary, tell themwhy you do not think they should dive,
explainyour reasonsclearly andthenleaveit up tothemto
decide whether to dive or not. However they will have a
problem finding somebody to teach them, if they do not
meet the standard.
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Question:

What do you think these simple tests should involve?

Dr John Knight

My list of testsincludesahistory that asks questions about
such things as spontaneous pneumothorax and asthma. It
includes a chest X-ray, because no-one can detect cysts
and other lung lesions without a chest X-ray. It includes
doing avitalograph, because it has been shown that most
of the people who turned up at the School of Underwater
Medicine with burst lungs had FEVYVC ratios below
75%. They had all burst their lungs bobbing to the surface
having run out of air. However, as agroup, those with a
low FEVY/V Cratioareover-representedintheseincidents.
| include an audiogram to establish that they have got
normal hearing. Not all divers complain of giddiness but
they all have loss of hearing if they burst their inner ear
windows. Divers may be accustomed to feeling giddy. |
doaphysical examinationto make surethat thereisaclear
wheeze-free chest and that their eardrums move. Those
aremy basic requirements. Astheexercisethey aregoing
to undertake is swimming exercise, | think that istheway
their fitness should be tested.

LETTERSTO THE EDITOR

FITNESS FOR DIVING

1 Thomas Street,
Lewisham NSW 2049
Dear Sir,

There are a number of fithess parameters which can be
fairly easily measured. A lot of experimental work onthis
hasbeendoneby K Cooper eta of Dallas. They havemade
astudy of aerobic exercise and came up with the concept
of aperson’ sability to metabolize oxygen - the greater the
amount of oxygen an individual can consume while
maximally exercising, thefitter heis. Thisismeasuredin
ml of O,/Kg body wt./min.

Itisnecessary to exercisefor acertain period of timeto get
reliablemeasurementsof this. Oneisinterestedinaerobic
metabolism as opposed to anaerobic metabolism. (The
latter is seen in short bursts of exercise). The suggested
minimum period of maximum exercise while measuring
aerobic fitness is 12 minutes.

Cooper made actual measurements of O, consumption
during exercise in alaboratory using atreadmill. He has
converted thisto a number of everyday activities such as
cycling, running, swimming etc., so that the distance
travelled by a person in 12 minutes while maximally
performing one of these activities can be related to his
laboratory studiesof O, consumption. Anexampleof this

is a person who can run a distance of 1.73 milesin 12
minutes has an O, uptake of 51 ml/Kg/ min.

Cooper has come up with many tables correlating fitness
with O, consumption and relating it to different activities
and agegroups. Hehassix categories of fitnessfrom very

poor to superior.

1. Very poor 4. Good
2. Poor 5. Excellent
3. Fair 6. Superior
Here is an example from these tables for running for 12
minutes.
CATEGORY AGE 13-19 40-49 60+
. O, uptake ml/min <35 <30 <20
Milesrunin 12 mins. <13 <1.14 <0.87
. 02 uptake ml/min 38-45 33-40 26-32
Milesrunin 12 mins. 1.4-1.56 12-14 1-1.2
. 02 uptake ml/min 51-56 43-48 36-44
Milesrunin 12 mins. 17-1.8 1517 1315

| refer you to his book “The Aerobics Way” for further
details of these tables. There are similar tables for
swimming, cycling, etc., which give an assessment of a
person’ s aerobic fitness, and relating thisto one of the six
categories and to the person’s age.

Torelatethistowhat level of fithessshould be expectedin
divingisdifficult. Onehasto consider thetypesof diving
and obviously differing standards would be used for
professional divers than for sports divers. Exactly what
level of fitness should be expected for a person to become
a safe sports diver is not easily decided. Obviously the
person should be capabl e of areasonably prolonged period
of moderateexercise- perhapscategory 4 at the minimum.

| would think that this could be discussed at one of our
future meetings. Without doubt the present standards of
physical fitness (in an aerobic sense) necessary to become
acertified diver are quite inadequate.

Yours sincerely,
GREG LESLIE

INTRAUTERINE BENDS?

Sir,

Scubadivingisanincreasingly popular sport. Any person
diving to adepth greater than 9 misat risk of developing
the bends from nitrogen bubbling and venous gas emboli
formation which may be clinicaly asymptomatic but
detectable by ultrasonics. Theoretically diving could bea
potential teratogen, either through bubble formation
affecting the function of the placenta or circulation inthe



foetusor asasecondary effect through hypoxiabecause of
its effect on placental function.

Bolton (1) surveyed the pregnancy historiesof 208 female
scubadivers- 109 dived during pregnancy and 69 did not.
Two out of the 20 who dived to depths greater than 30 m
in the first trimester gave birth to babies with congenital
anomalies, one had multiple hemivertibrae, one an absent
hand. Four othersdiving to lesser depths had babieswith
other congenital malformations (2 with congenital heart
disease and 2 with minor abnormalities). There were no
recorded malformationsin the babies of the motherswho
did not diveduring pregnancy. Morethan 6% of thebabies
in the diving group were small for dates compared with
only 1.4% in the controlled group.

We would like to report a baby born with arthrogryposis
and some dysgenic features whose mother went scuba
diving in early pregnancy. She was a 22 year old prima
gravida. Both parents went on holiday from the 40th to
55th day post LMP. The mother dived at least once daily
to atotal of 20 divesin the 15 days. Most diveswereto a
depth of 18 m or less but three were to 30 m and oneto 33
m. Theascent rate used by themother and her husband was
18 m per minute, though thiswas usually estimated rather
than actually timed. When decompression was required,
amodified version of the USN tables was used. All the
divesexcept onewerewithout complications, theexception
involved an* equipment failure” of the husband whom she
was buddying, at the end of astrenuous 15 minute bottom
timediveat 18 m. Therate of ascent of both wasdescribed
as“very rapid”’. Shefelt well but tired after thisdive.

No medicationswere used apart from oral Sudafed 60 mg.
on two or three occasionsto aid ear clearing, early in the
holiday.

Therest of thepregnancy wasuneventful. Theabnormalities
noted in the baby were unilateral ptosis, small tongue,
micrognathia and short neck. The penis was adherent to
the scrotum. The upper limb joint movements were all
normal except for the hands. The fingers were in fixed
flexion with some webbing between 3rd, 4th and 5th
fingers, the thumb was digitalised but had two phalanges.
The hip joints were dysplastic with reduced range of
movement and one hip was dislocated. There was fixed
flexion deformity of the knees and bilateral equino-varus
deformity of thefeet. Thehead circumferencewasnormal
and motor devel opment wasappropriatefor thebaby’ sage
at 3months. Karyotype, EMG and muscle biopsy wereall
normal.

The embryopathic timetable of thalidomide affected the
upper limbs around the 40th day and the lower limbs
between the 41st and 45th day. Thalidomide specifically
affectsthemigration of cellsdestined to form the posterior
root ganglia. Arthrogryposis is presumed to result from
either muscledisease or abnormalitiesof thecellsforming
the anterior root ganglion so the same time table may be
applicable.

It would be wise for women to refrain from diving below
9mif conceptionisapossibility or if they are pregnant. A
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course of perfection would be to abandon diving for the
duration of the pregnancy.

Gillian Turner,
Prince of Wales Children’s Hospital,
Randwick NSW 2031

lan Unsworth,
Hyperbaric Unit,
Prince Henry Hospital,
LittleBay NSW 2036
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DISCUSSION PAPER
ASTHMA AND DIVING FITNESS

Douglas Walker

Few will disagree with the present situation where an
applicant who mentions that he has asthmaislikely to be
refused clearance to dive using compressed air should he
attendfora“ DivingMedical”. However, withtheincreasing
regquirement by reputable diving instructors of a medical
check before starting a course, increasing numbers of
people are encountering problems should they mention
that they have ever been saddled with that diagnosticlabel.
As about 10% of the population is estimated to have an
asthmatendency at sometime, the problemis significant.
Asfewer andfewer instructorsremain outsi deorganisations
with codes of conduct (and Insurance conditions) which
limit their freedom to ignore medical assessment, as
increasingly applicantsattend doctorswith diving medical
knowledge, the problem will grow for those with astrong
desire to dive and a “bar sinister” in their history. They
may beforced to makeachoi cebetween honestly revealing
their history and being cut off from qualified diving
instruction or “forgetting to mention” certain partsof their
medical history inthe expectation that their deceptionwill
pass unnoticed. The justification of having a Diving
Medical is to increase safety for all involved. Does the
present absol ute bar on diving fitness acceptance actually
debar those it should, and does it increase diving safety?
Nobody knows, for there are still many scuba diverswho
began before medical checks, or indeed qualified
instruction, was considered necessary.

The term “asthma’ is a diagnostic label which covers a
wide spectrum of problems, ranging from the person with
persistently disadvantaged respiratory functiontotheperson
who had afew “wheezy sounds’ during achildhood URTI

episode. Similarly, thetrigger factors, degree of disability
andresponseto appropriatemedicationvary widely. While
the person who hasepisodic or persistent inadequate effort
tolerance would be crazy to dive (though may, de facto,
dive) themajority areableto maintain all normal activities
with rare need for medication.
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To encourage discussion of the medical cum moral
questions involved in bestowing a medical curse or
(modified) blessing on would-be divers with a history of
asthma, afew clinica situations have been constructed:-

Case A: Ayouth aged 18 asksyour advice concerning his
skindiving (breathhold) activities. He describes having
severe asthma attacks dating fromwhooping cough at the
ageof 3yearsand they arestill amajor problem. Helikes
to go camping and the cool Melbourne nights aggravate
his symptoms. He has, however, practiced skindiving
despite tiredness after nights disturbed by breathing
problems and suffered no ill effects. He wishes to know
whether it is safe to continue breathhold diving,

CaseB: Ayoung man aged 20 hastried out scuba diving
with a friend and now wishes to have a medical check
before taking a course. He mentions that he has had
asthmafromchildhood but never letit prevent himspearfish.
Hedeniesany problemswhilescubadiving but admitsthat
track work, undertaken to improve fitness for Australian
Rulesfootball, causesasthma. Hispracticeisto continue
running until the attack passes, despite his lungs feeling
“like a red hot poker, particularly in the upper lung” .
What advice would you give him?

CaseC: Theapplicantisaged 35. He hasbeen diving for
several yearswith scuba and nowintendsto obtain formal
certification. Hegivesa history of asthma fromchildhood
whichhedidnot et prevent hisactivitiesdespitechest pain
when running. He claims that he no longer gets asthma
attacksandthat thechest symptomsassociatedwithrunning
are* only a burning in the upper chest and trachea” . He
hasrecently moved to your area, the coast of NSWand has
noticed some chest tightness when there are humid north
easterly winds. He practices jogging without troubles
resulting. Itisadmittedthatif tired or hehasdived several
times (scuba) in the day he may experience a burning
feelingin histhroat and upper chest, but he never becomes
tight in the chest or breathless. His FEVI/FVC is well
below 75%. Would you passhimasfit to scubadiveonhis
provenabilitytodivesafely, or refuseafitnesscertification
on the health history and low expiratory flow % result.

CaseD: Aman of 41 years, diving with scubafor 22 years
without diving problems, wishes to attend an instructor
Certification Course. For this he requires a medical
certificate stating that heisfit to dive. Hehasa history of
severeasthmain childhood which hasgradually ceased to
trouble him, though there may be a burning sensation in
his upper chest and throat. He has never had an attack
during diving. When hefirst started diving with scuba it
was the accepted wisdomthat Free Ascent should be part
of any reputable course of instruction and he had made
numer ous such ascents from 30 feet. He has even made a
practiceascent of 115feetinKilsby' sHole, Mount Gambier.
It is obviousthat he suffered no misadventures from such
ascents. Examination reveals that the clavicles are

deformed through the constant lifting of the chest in the
fight to breathe during asthma attacks while young. The
vitalograph shows FVC 7.8 litresand the FEV, 4.8 litres.
Thereisdtill liability of an asthma response, in particular
after contact with horses or cats. Grass produces severe
hay fever. Would you give him a Certificate of Medical
Fitness for scuba diving?

Theabove problem situationsarebased on actual factsand
areoffered to illustrate the nature of the difficultieswhich
will arise once any exceptions are allowed and Fitnessto
Dive Standards are treated as a guideline rather than
absolute and unbreakable. It will be harder to givefitness
assessmentswithout thecomfort of being abletoregretfully
blame the “they” who produce standards for arefusal of a
“fitto dive’ certificate. Perhapswe must first decide the
purposeof suchassessments. Areweseekingto protectthe
applicant or todistanceourselves, andthedivinginstructors,
fromlegal action shouldill health beimplicated asafactor
inadiving accident? Should there be a certificate stating
that certainunsatisfactory factorsarepresent, theapplicant
has been made aware of them and that he can dive at his
own risk but has been advised against such action? The
devising of adocument which would stand discussionina
Court of Law would be difficult. Should instructors and
doctors be expected to “stick their necks out” for the
borderline fitness casesin these days of litigation? These
matters are deserving of thorough discussion.

NEAR-DROWNING AND SUCCESSFUL
RESUSCITATION AN EXAMPLE OF THE DOUBLE
JEOPARDY RISK FOR ASTHMATIC DIVERS

Contributed to the STICKYBEAK NON-FATAL
INCIDENTSFILE by Peter Horne.

Anuntrained andinexperienceddiver, usinghookahdiving
apparatusfor thethird or fourthtime, unexpectedly lost his
air supply in 10-15 feet deep water. He was overweight
and unable to remain at the surface. One buddy brought
him to the surface and the other pulled himtoland. Hewas
foundto beunconscious, not breathing and without carotid
pulse. CPR was successful after 4-5 minutes but he
developed an acute asthma attack about 15 minutes | ater,
while still being observed. He had just recovered
consciousness and indicated need for inhaled medicine.
The spray pack was empty but fortunately another person,
who had come to give help, had asimilar spray. He was
taken to hospital to continuetreatment. Hewasallowedto
return home about one hour later, when he said that hefelt
better. He felt unwell the next day, so rested. The
following day hewent towork but felt unwell, devel oping
trembling and nauseain the evening. He was readmitted
to hospital and remained there for thirty six hours. No
residud ill effects have been noted.



Case History

Threediverswerereturningfromaseadive (using hookah)
for crayfish and abalone. They decided to wash their
apparatusin afreshwater pond often used by diversand to
use the opportunity this offered for the least experienced
member to practiceear clearingunder controlled conditions.
None of them had received formal instruction but they had
aknowledge of diving theory. Thisdiver had asthmaand
therefore could not obtainthemedical clearance necessary
before acceptance by aqualified instructor. However itis
not known whether he had approached anyone about
instruction. Whilehepracticed clearing hisearsat different
depths in the pond his two buddies remained with the
compressor on the pier to make surethat theairlinedid not
kink or become fouled. There were afew snorkellerson
the surface of the pond at this time also.

The diver suddenly found himself without air. He cannot
be surewhat occurred but possibly asnorkeller caught the
floating line and the sudden pull caused him to lose his
mouthpiece. Hefound himself without air and 10-15 feet
bel ow the surfacegreatly overweighted. Hedid manageto
reach the surface but his best efforts could not keep him
there and he soon sank back to the muddy bottom. Hewas
seen and diver 2 jumped into the water, wearing only awet
suit, while diver 3 started to tow him to the jetty using the
airline, whichwas still attached to theweight belt. Dueto
his inexperience he did not regain the demand valve or
drop hisweight belt. Herecallsseeingdiver 2 near himand
feeling the exit ladder before blacking out. His buddies
thought hewould be safe at theladder but then noticed that
he was unconscious and had stopped breathing. They got
him onto thejetty, noted the absence of acarotid pulseand
commenced CPR. Although some spectatorswhen asked
to assist walked away, they were fortunate that there was
a group of divers nearby, one of whom had recently
undergonefirst aid training in resuscitation methods.

After about 4-5 minutes of CPR the victim suddenly
coughed and groaned and resumed spontaneoushbreathing.
However aclose check was maintained on himfor another
15 minutes, until heregained consciousness. Hewas now
stricken by asthma and was barely able to indicate that he
reguired hisspray medication. Thiswasfound to beempty
but fortunately one of the spectatorswas an asthmatic and
had hisspray available. Thepoliceand ambulance, notified
of theseevents, now arrived andthevictimwastakentothe
local hospital to continue treatment of his asthma attack.
When thishad responded, and the victim stated that hefelt
better, hewas allowed to go home. The hospital stay was
about 1 hour.

Thenext day hefelt it wasbest to stay at homebut returned
towork thefollowing day, although feelingunwell. By the
evening he was trembling uncontrollably and nauseated.
Hewasadmitted for further treatment in hospital 48 hours
after the initial incident, being given injections for the
nausea and for sedation (it is believed). This stay in
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hospital wasof 36 hours. Noresidual problemshavebeen
noted.

DISCUSSION

Not all divers recognise the necessity for instruction in
divingfromqualifiedinstructors. Especialy isthistruefor
thosewhousehookahgear. Uninstructed andinexperienced
divers are the group known to be at great risk should any
misadventureoccur, asitinevitably will fromtimetotime.
This incident records the sequence of events which may
very easily follow. Thevictimwaslucky to havealert and
quickly responsive buddieswho were skilled in CPR and
alsothepresenceof other personsableto help. Hisasthma
history isunknown but his carrying of aspray medication
indicatesthe probability of asignificant problem. Thefact
that the spray wasempty indicatesinadequateforethought.
The basic critical fact for discussion is whether persons
determined to dive despite such a disability are better
trained by, and advised to dive under the supervision of,
experienced divers, or whether it is better to prevent them
obtaining thebenefit of professional instruction. It may be
thought that thediver should havebeenretainedin hospital
for longer observation after suffering from first a near-
drowning and then a severe asthma attack.

Itisobviousthat thelack of aC-cardisno bar to obtaining
diving apparatus.

IMPORTANT FACTORS

UNTRAINED. INEXPERIENCED. SUDDEN LOSSOF
HOOKAH DEMAND VALVE. EXCESS WEIGHT.
RESCUE BY BUDDIES. UNCONSCIOUS. NOT
BREATHING. NOCAROTID PULSE. RESUSCITATION.
ASTHMA ATTACK. ASTHMA HISTORY PRECLUDED
QUALIFIED INSTRUCTION.

LOSS OF CONSCIOUSNESS IN A SCUBA DIVER
ON THE SURFACE WITH SPONTANEQOUS
RECOVERY
A CASE FOR DIAGNOSIS

From a report to the STICKYBEAK NON-FATAL
INCIDENTSFILE.

Summary

A scuba diver became unconscious in rough surface
conditions but survived to make a spontaneous recovery
because his buoyancy vest maintained him in a face-up
position while his buddy gave effective assistance by
removing him from the danger area.
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Case report

The incident involved two divers in their early twenties
both physically fit, properly trained, moderately
experienced, correctly equipped and following accepted
diving procedures. All these factors appear to have
influenced the successful outcome of the misadventure.
Before entering the sea from the rocks they made a shore
reconnaissance and selected a suitable exit point. They
entered the sea near the entrance of achannel leading to a
blow-hole. The maximum depth of thedivewas15m. In
accordance with their training and dive plan they kept
together and surfaced as soon as it became necessary to
operate their reserve air. They discovered that the sea
conditionshad deteriorated whilethey had been underwater
and that the planned exit was no longer suitable. They
therefore decided to dive again and to swim clear of the
rough water area. Unfortunately separation occurred
during thisdescent. In accordance with correct procedure
they both surfaced to regain contact.

When the victim surfaced hefound himself closeto rocks,
inroughwater. Hismemory of subsequent eventsis hazy
but it is apparent that he managed to drop his weight belt
andinflatehisbuoyancy vest beforehelost consciousness.
Fortunately this resulted in his floating face up on the
surface. His buddy had also surfaced and was searching
for signsof him. It was about five minutes before he saw
the victim and about a further eight minutes before he
made contact. He observed that the victim had lost his
weight belt andfins, had hismask displaced round hisneck
and had an inflated buoyancy vest with atorn cover. He
appeared to be unconscious. He was being buffered
against rocks. The damaged was in fact limited to minor
bruising and cuts. The buddy, who also had an inflated
vest, managed to tow the victim away from the danger
area

It was about fifty minutes before someone ashore noticed
theseeventsand notified thepolice. Possibly another forty
minutes passed before they were reached by the police
launch. By thistime the victim had recovered enough to
be able to make some swimming effort to assist hisbuddy.
Hewasbrought ashoreand taken to the nearest hospital for
a check-up. As he appeared to be suffering from no ill
effects from his experience he was allowed to go home
under the supervision of his buddy after a short period of
observation. The absence of morbidity was confirmed by
the fact that he was fit to carry out his full normal work
commitment the next day.

Discussion

The incident would undoubtedly have ended in afatality
had not a number of critical factors been present. These
include the fitness, in the physical, training and
psychological areas, of both divers. They followed correct
procedures, buddy separation being theminimum possible
under theprevailing circumstances. Neverthelesssurvival
would not have occurred had the buoyancy vest been
inadequate. Despite the tear in the cover the TABATA
(CO,) Vest maintained the unconscious diver face up in
rough waters, saving his life. The buddy, who wore a

SEAQUEST BC could not have provided such prolonged
assistancewithout abuoyancy aid. Without theattendance
of the police launch the divers might still have drowned.

Thereason for theloss of consciousnessisuncertain, both
head injury and near-drowning being unlikely as the
recovery was spontaneousand seemingly completebefore
removal from the sea. Readers' suggestions are welcome
as to the possible mechanism involved.

POSTSCRIPT

The buddy was not allowed to bask in glory nor to receive
unstinted adulation. He was told by a superior at work,
whowasanon-diver, that hehad beenafool todiveinsuch
a dangerous place. Shades of Caesar at his Triumphs
where afaithful servant was near to keep reminding him
that he, too, was only mortal.

A CAUTIONARY TALE
THE CASE OF THE SPOILT “DISASTER-DIVE”

Contributed to STICKYBEAK NON-FATAL Incidentsfile
by SBugg.

The following account records the fluctuating balance of
critical factors during a dive led by a person who was
“doing his friends a favour”. There were no medical
factors, beyond the suggestion that Diver 1 was
temperamentally unsuited to diving, because the witness
refrained from expressing hisfeelings concerning Diver 1
by direct action. Neverthel essthisrecital of anextraordinary
dive isworth study.

The witness was present with a group of four instructors
and twelve instructor candidates, using a jetty landing as
base for swims and for boat pick-ups. The water was
generally calm, though choppy seaswerethreatening. The
jetty isapopular starting point for divers wishing to visit
a wreck about 150 m offshore and a yacht race was
scheduled to start shortly, its course cutting across the
route to the wreck.

A group of five diverswas seen getting geared up nearby,
their ages, between 17 and 21. There equipment was as
indicated in Table 1.

As they moved onto the landing stage the witness asked
Diver 2if he had aregulator and Diver 1 replied that they
had four cylinders and two regulators and intended a
change over when thefirst pair had dived. It was pointed
out to them that Diver 2’ svest wasinside out and covered
by the tank harness, the inflator hose being inaccessible
against his chest. None of the group could work out this
problem so they were assisted. It was noted that the vest,
hired, lacked a CO, cartridge.

Diver 1 entered the water first and had to struggle back to
the jetty, negatively buoyant. The witness introduced
himself as an instructor and advised them &l to check
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TABLE1
DIVER SNORKEL WEIGHT BELT VEST REGULATOR
MASK FINS WET SUIT TANK EXPERIENCE

1 + + + 211b Full & Hood COo type + + Trained?

2 + No + 121b Shorty COo type + NO NIL

No CO2

3 + + + + Full NO + + Trained ?

4 + + + + Shorty NO + NO N/S

5 + + + + Shorty NO NO NO NIL

buoyancy and to tow rather than wear the two cylinders
whichlackedregulators. They werealsoadvisedtoremain
near to the jetty because of their inexperience, the yacht
traffic, and the difficult swim to the wreck. Divers1 and
3clamedtobetrained, to havehired thegear, to know that
buoyancy checks were unnecessary as the vest was to
compensate if they were too heavy, and that they were
taking the others for a dive “to see if they liked diving
beforethey wereripped off by adiveschool”. Diver 2was
shown how toinflate hisvest, which he did not know how
to do and persuaded to remove 4 |bs and check buoyancy.
Under Diver 1’ sguidance heentered thewater and tried to
duck dive. Poor technique and avest full of air madethis
impossible. Diver 1 claimed victory hereand replaced the
weights. Atthisstagetheinstructor groupfearedfor Diver
2's safety and Diver 1's life: lynching seemed likely.
Diver 2 was now ready to proceed, overweighted and
without snorkel. Diver 1 was now aggressive but had to
withdraw hisclaimto being trained at acertain dive school
when aninstructor from that school appeared. Thegroup,
without floats or flags, now swam out disregarding the
passingyachts. Thewitness, anticipatingtrouble, arranged
for aboat to join them. This proved fortunate.

Diver 5wasthefirst to berescued, histight wet suit having
madeit difficult for himto breathe. Diver 1 shoutedtohim
“No names!” several times. He was assured that nobody
wanted their names, only to savetheir lives. Divers1and
2werestruggling at thesurface, negatively buoyant despite
inflated vests. They were persuaded to hand their tanks
and weight belts into the boat and then they decided to
accept an offer to come aboard. Diver 2 came over the
stern correctly while Diver 1 nearly swamped the boat by
attempting to enter over the gunwale. He then turned a
cylinder full oninerror for turning it off and requested that
the boat take him to the other two divers, now hanging on
to pylonsat thewreck, in order to hand over hisregulator.

On arrival at the wreck the witness advised the divers to
diveat the stern of thewreck asit would be calmer. Diver
1took great exception to acomment that thediversshould
follow this advice as the advice from within their group
had been poor. In response to being told that he was too
incompetent a diver to bein charge of a group, he stated
that dive schoolsdid not allow studentsto have open water
tryouts to see if they liked it and that he was doing his
friendsafavour. Diver 2 interjected that HE had wanted
to learn properly but had been talked out of it. Diver 1
accused instructors in general of being to blame for high
hirecharges ($6.00for hisvest). Hewasasked to compare

this with the price of a funeral but did not seem to
understand the reference.

All present, except Diver 1, learnt much from the events.
Theincident highlights the dangers of being trained by a
friend and of using diving gear, however obtained, without
instruction in its correct use. It is not known whether
Divers1and 3 possessed C-Cardsand weretherefore able
to hire the diving gear; certainly divers 2 and 5 had no
previous diving experience. Without the intervention of
the witness and other instructors this dive could have
ended in one or more fatalities.

AQUABQY, USA

Readers will remember the item (SPUMS Journal, July-
September 1981) on Water Bahies. A recent news report
is to hand which states that a San Francisco couple had
their baby ina(sterilised) horsetroughfilled withwater. 1t
is claimed that the baby was kept underwater for eight
minutes after birth. Any comment would be inadeguate.

TAKES ONE TO KNOW ONE

A merchant banker, on a recent sailing holiday in the
Pacific, leanedtoofar over therail of hisyacht andfell into
the water.

Which is not that uncommon an occurrence given the
bibulousnature of banking, but secondslater hisfriendson
board spotted thefin of alargeand obviously hungry shark,
scything through the waves towards the foundering
financier.

The situation looked hopeless as the killer came within
inches of its helpless victim.

But just asthe shark was poised to strike, it abruptly swam
off in the opposite direction.

“What happened?’ chorused his friends as the man
clamberedback onboard. “ Professional etiquette”, replied
the banker.

Reprinted by kind permission from The Australian, 19
November 1981.
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THE NEW UK DIVING LEGISLATION AND
PROBLEMS ENCOUNTERED WITHITS
INTRODUCTION

Commander SA Warner, OBE DSC
Chief Inspector of Diving, Department of Energy

From 1st July 1980 there has been just one set of diving
legislationinthe UK which coversall diving operationsat
work whether it beindocks, harbours, inland waterwaysor
in the offshore industry.

Thedrafting of the new legislation hastaken several years.
After considerable discussion the regulations have been
introduced and generally accepted as being good for the
industry. Initially, therewasconsiderableoppositionfrom
many of the scientific and semi-scientific groups. The
|east opposition camefromtheoffshoreindustry. Thiswas
probably because the new legidation isto a certain extent
based on the old offshore installations diving operations
regulations. Infact wehavefoundit possibleto reducethe
amount of legislation and detail in the new regulations.
The philosophy has been to confine regulations to
statements of principles about what should be achieved
leaving much of the detailsto guidance notes, which have
been developed in parallel with the regulations, so
encouragingthedivingindustry totakemoreresponsibility
for regulating themselves.

The regulations are not a diving manual and they do not
containdetailsof how adiver should carry out adive. They
lay down the duties of those planning, managing and
supervising diving operations, qualificationsand standards
of fitnessfor diverstaking part and the kind of equipment
that should be provided. Theregulationsareintentionally
flexibletod low different methodsof operatinganddifferent
techniques or equipment in a variety of circumstances.
They do not restrict the introduction of new technology
and techniques.

Persons subject to regulations

Theregulationsapply to diving operations at work but not
to sport and amateur diving.

The regulations are intended to protect persons employed
on diving operations. They apply to al diving operations
at work within Great Britain, within territorial watersand
all diving operations outside territorial watersin the UK
designated areas in connection with offshoreinstallations
and pipelines. They cover all diving activities associated
with oil and gasonthe UK Continental Shelf regardless of
the nationality of the diver or the flag of the vessel from
which the diving is being conducted.

Persons responsible for safety

Everyone whose activity may effect the safety of adiving
operation has responsibilities under the regulations. Not
only thediving contractor and othersdirectly involved but
such people as Masters of vesseals, pilots of submersibles,

Harbour Masters, managers of offshore installations,
pipelines, civil engineering sites, etc., all have
responsibilitiesif any of their actions effect the safety of
diving operations. Responsibilitiesare also placed on the
owner of an offshore installation, pipeline or concession
and on a proposed owner. The duties vary with every
situation but everybody involved in the diving operation
from the prime contractor down to the diver himself has
responsibilities for the safety of the diver.

Enforcement

Theduties of enforcement rest with the Health and Safety
Executive and the Diving inspector of the Department of
Energy. In general the Diving Inspectorate dealswith all
diving activities associated with the offshore oil and gas
industry and the Factory Inspectorate of the Health and
Safety Executive deal with diving inshore, docks and
harbours and civil engineering sites.

Thismeansthat anyone participatingindiving activitiesto
dowithoffshoreoil andgasdeal swithonly onegovernment
department, the Diving Inspectorate of the Department of
Energy. Even if the subject involves other government
departments correspondence and communications should
be channelled through the Department of Energy’ sDiving
Inspectorate. All our inspectors are diving speciaistsin
their ownright with consi derabl eexperienceand expertise.
Thisspecialist knowledgeismade avail ableto the Factory
inspectorate as required.

Our job entails investigations into accidents, periodical
inspections of diving sites and establishments, education
and the introduction of any new legislation that may be
necessary. Fromthelegal standpoint our rolerangesfrom
advice and warningsto actual enforcement in the form of
either improvement and prohibition notices or legal
proceedings. Wealsohaveanimportant roleinmonitoring
training standards and ensuring that those standards are
implemented in training.

Diver Qualification

Before a person may dive at work he must have certain
qualifications. There are four standards, Part I, to all
intentsand purposestheoffshore” Air Diver”, Part |1 isthe
offshore “Bell Diver”, Part Il is the docks and harbours,
inland waterways and civil engineering diver, and Part IV
is very broadly the SCUBA diver such as the diving
scientist.

To obtain atraining certificate adiver must have obtained
asatisfactory standard of competencein matterswhich are
relevant to the specific category. Werestrict air diving to
50 metresand requireadiving bell for all divesdeeper than
50 metres. TheUK standardsfor the offshoreair diver and
the offshore bell diver have been established asaresult of
nearly ten years experience of diving in the offshore
industry in the North Sea. These standards have been
agreed with Norway and Franceand discussionsaretaking
place with Holland and Italy aimed at achieving mutual
agreement.



The "offshore air diver" has to obtain a minimum time
underwater at certain depths carrying out work. Hehasto
be qualified and competent in al types of air breathing
apparatus and must have exposure down to depths of 50
metres. The“bell diver” must have had at least 12 months
operational experience as aPart | air diver before he can
undertakethebell diver’ scourse. Thestandardfor thebell
diver includes a minimum number of bell lock-outs,
successful completion of bouncedivesdowntoat least 100
metres and a saturation dive preferably with a bell lock-
out.

In addition to the four separate standards there are
established training modulesby which diverscan progress
from alower to ahigher standard. For six monthsafter the
introduction of thenew legid ation diving contractorswere
authorisedtoissuecertificatesof training for theappropriate
part or standard providing that the diving contractor was
satisfied that the diver’s experience during the two years
immediately preceding theissueof thecertificatewassuch
that thediver wascompetenttotakepartindivingoperations
of the category stated. Such transitional certificates are
valid without limitations of time.

From now onany foreign national or aUK citizenwho has
been working abroad will have to satisfy the Diving
Inspectoratethat hehasreachedtheparticular UK standard
before he can obtain a certificate and be allowed to work
in the UK or the UK sector. There are no restrictions on
foreign divers operating in the offshore sectors of the
UnitedKingdom providingthey aretrainedtothenecessary
standard or that they have achieved that standard by
experience. Any foreign diver wishing to work in the UK
offshoreindustry whoisnotinpossessionof aUK certificate
should apply through the Diving Inspectorate of the
Department of Energy for the appropriate certificate. It
will be necessary for the applicant to prove to the
Inspectorate that he has achieved the standards required.
This can be done by the production of certified log books
and other such documentation. | have aready issued
guidance on the minimum operational diving timethat is
necessary for the various categories. Unfortunately the
certificate will cost 30 dollars.

On occasions divers with special qualifications may be
required to fly into the UK sector at very short notice. A
rapid process scheme has been introduced whereby a
certificate of training/or experience can be issued for a
limited time. Such requests must come through the
Department of Energy’s Diving Inspectorate and can be
processed either by telephone or telex.

Certificate of Fitness

All diversoperatinginthe UK must hold avalid certificate
of medical fitness to dive. This can only be obtained
through a doctor approved by the Department of Energy.

Themedical examinationwill be comprehensiveand may
in some cases include radiographic examination of long
bones, audiometry, electrocardiography and spirometry.
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Considerable flexibility is built into the guidance and
standards of medical examinations since the shallower
inshore divers will not generally be required to have
certain tests appropriate to deep offshore diving.

Equipment

Theregulationsrequirethediving contractor to ensurethat
al plant and eguipment which is necessary to the safe
conduct of thediving operationsbeavail ableforimmediate
use. It is necessary that the plant and equipment is
maintained inaconditionwhichwill ensureitissafewhile
it isbeing used.

Theregulations and plant and equipment are not intended
to be comprehensivein scope, neither do they lay downin
detail al the equipment which is necessary. They do,
however, cover suchrequirementsasreservesof breathing
mixtures, that breathing eguipment, communication
systems, meansof keepingthedivers' body temperaturein
safe thermal balance, illuminations, depth measuring
devices and surface compression chamber support.

The legidation requires that the equipment and plant is
properly designed, adequatestrength and good construction.
It also coverstherequirementsfor periodical maintenance
and examination and testing of plant and equipment.

Documentation

Diving contractors are required to issue diving rules for
regulating the conduct of all personsengagedinthediving
operations. Schedulel of thelegidation providesaformat
covering matters for which provision isto be madein the
diving rules. Thereis also arequirement to keep diving
operations log books, maintenance schedules for
equipment, divers' personal log books, history sheets for
pressure vessels etc.

Exemption certificates

Any diving operation, or class of diving operation, and
plant and equipment, or class of plant and equipment, can
beexempted fromany requirement or prohibitionimposed
ontheregulation. Any exemptionwould requireadequate
alternative arrangements to be made for the safety of the
divers and may be subject to specific conditions.

The introduction of the new UK Diving Operations at
Work Regulations has not been without some hiccups. It
isanunfortunatefact that thereare still some peopleinthe
industry who do not wishto be professional. It hasalways
been appreciatedthat divingisapotentially moredangerous
occupationthanmost since, inadditiontotheusual dangers
at work, the diver operates in a hostile environment. In
spite of the hiccups and some opposition the actua
legidlation for the offshore industry has been reduced and
diving is becoming more professional.
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| think that the UK has proved that, in spite of the many
obstacles, itispossibletointroduceonepieceof legidation,
covering every aspect of diving at work, acceptable and
practicable in both operation and enforcement.

The North Sea 1981

At the beginning of 1981 offshorediving activity wasat a
low ebb but it picked up fairly quickly until, at the end of
the season, therewas no surplus of diving effort. 1981 has
also seen considerably more trade union activity than
hitherto.

The continuing saga of the UK Underwater Training
Centreisat last reaching aconclusion. | am convinced that
intheend the solution will be satisfactory to all concerned
and it could well become the premier diving school in the
world.

The North Sea Medical Transfer Under Pressure System
was used in earnest for the first time during 1981. The
operation went exceedingly well.

Diving Incidents

The number of diving incidentsin the North Sea continue
to decline.

During 1981 there were several “ dangerous occurrences’
withdiving bells. Onebell wasdropped duetoahydraulic
failure. Another dropped afair distancedueto anineinch
wire coming off the sheave. Anumbilical parted in mid-
water. An upper deck incident resulted in a diving bell
being fouled by wire.

There were three occasions when dynamically positioned
vessel sfailed to keep station whilst diverswere operating.
Two divers were rendered partially unconscious by the
supply of the wrong gas. One adiver, in atop bunk, lost
consciousness due to layering of helium during blowing
down.

Twice a pipe from an oxygen cylinder to an installation
burst and on one occasion caught fire.

The reporting of bends continues on the same pattern as
hitherto, with surface decompression dives producing the
highest number of decompression sickness cases.

| am delighted that for the second year running the North
Sea has not had afatality.

SUCCESSFUL RECOVERY OF A DIVER
UNCONSCIOUS UNDER ICE

A short report in DIVER (February 1982) records the
dramatic incident in which a diver became trapped,
unconscious, under icein a UK river in December, 1981.

The victim, aged 39, became separated from his two

companions in a dive in the River Ribble just after
Christmas. They immediately surfaced and raised the
alarm. They saw himfloating faceupunder theicewithhis
ABLJ (adjustable buoyancy life jacket, in Australia, BC,
buoyancy compensator) inflated. Oneof them managedto
make asmall holein theicewith hisknife but asthe body
was drifting freely they were afraid left aninjudiciousjab
might injurethevictimbeneath. Fortunately thediveparty
had asledge-hammer with them and were ableto break the
7 cm thick ice and reach the victim.

When removed from the water he was unconscious and
“blue with cold”. Expired Air Resuscitation (EAR) was
immediately instituted. Spontaneous breathing efforts
soon resumed though unconsciousness continued for an
unspecified period. He was rushed to the Intensive Care
Unit of the nearest hospital and kept under observation
while he continued to recover. He was discharged from
hospital after three days.

The divers were experienced in winter diving conditions
and believetheincident occurred becausethevictim’slips
became numb with cold. Asaresult helost hisregulator
without being aware of what was occurring. It was
estimated that only a couple of minutes elapsed between
his disappearance and the rescue. No residual morbidity
was recorded.

DIVING SAFETY MEMORANDA

Department of Energy Petroleum Engineering Division
Thames House
South Millbank London SWIP 4QJ

Commander SA Warner

DIVING SAFETY MEMORANDUM 11/1981
DIVING BREATHING GASES

Duringthepast yearsreportshavebeenreceived of incidents
in the North Sea where divers have suffered from the
effectsof hypoxiaor anoxia. Theseincidentsare possibly
attributable to the divers being supplied with the wrong
breathing gases. It is also known that fatalities have
occurred outsidethe UK sector by diversbeing accidentally
supplied with pure helium rather than a suitable oxy/
helium mixture.

Theattention of all diving companiesisthereforedrawnto
the need to ensure that all breathing gas storage cylinders
are correctly marked astotheir contents. Inadditiontoan
accepted colour coding, storagecylindersshouldbemarked
inlargediscernibleletterswiththegascontent, quoting the
oxygen percentage first eg. 10% O, 90% He.

Sound operational procedures should also be followed to
ensure that all gases are tested before being put ‘on line
and, in addition, all main breathing gas supplies to the
diving bell and divers should be continuously monitored
for the oxygen content. Monitoring devices should be



fitted with a visual/audio oxygen high/low alarm.

DIVING SAFETY MEMORANDUM NO 12/1981
HYDRAULIC HANDLING SYSTEMS

A recent investigation into a diving incident showed that
hydraulically operated winches, with automatic brakes,
arepossibly being usedin apotentially dangerousmanner.

Contractors should be aware that many hydraulic winch
systems will not hold aload indefinitely after the pumps
have been switched off if the brake is not fully effective.
For thisreason, if thebell isbeing“held” prior toadivethe
winch should be locked mechanically by an alternative
system. If itisbeing held by the hydraulic system thenthe
hydraulic pumps must be kept running.

All operational systems should be capable of having the
hydraulic system and the automatic brake system tested
independently. If this is not possible with existing
equipment then it should be modified accordingly.

Independent braketestsshould beintroduced and recorded
inthe maintenancelog at specified periods. Brakelinings
shouldbeclosely examinedfor oil contamination and wear
by a competent person at regular intervals.

Regulation 6(1)(2) of Statutory Instrument No. 1019 The
Offshore Installations (Operational Safety, Health and
Welfare) Regulations 1976 and Regulation 12(4) and
Regulation 13(1)(a) of the Diving Operations at Work
Regulations 1981 refer.

DIVING SAFETY MEMORANDUM NO 13/1981
DIVERS CERTIFICATE OF COMPETENCE

It hasbeen brought to my noticethat somecompanies(who
arenot membersof the AODC) havebeenissuing “divers

certificates of competence” in aform remarkably similar
to that issued by the AODC. These certificates have been
issued by people who are apparently totally unaware, or
intentionally ignoring the implications of the Regulations
and the requirements for the Part | and Part Il diver.

Diving companies aretherefore strongly advised to check
and double check divers offering themsel vesin respect of
transitional certificates and particularly where these may
have been issued by a company which is not known to
them.

DIVING SAFETY MEMORANDUM NO 14/1981
OFFSHORE INSTALLATIONSUNMANNED
DIVING SYSTEMS

A recent survey of diving accidents and incidents show a
disturbing trend of an increasing number of incidents
occurring on installations which are not permanently

33
manned by a diving team.

The technique of siting a diving system and diving
equipment on an offshore installation or vessel but only
manning it with diverswhenadivingtask iscalled for may
make economical sense but could lead to areduction in
diving safety.

A diving team which is commissioned at short notice,
possibly with divers and a supervisor who are not entirely
conversant withthesystem, possibly withagroup of divers
who have never met before and probably with somedivers
who have travelled long distances before going offshore
must be given timeto completely check the diving system
and carry out awork up programme before undertaking
operational dives.

Diving Safety Memorandum No 7/1977 also refers.

DIVING SAFETY MEMORANDUM NO 15/1981
FATAL ACCIDENT ENQUIRY
RECOMMENDATIONS

As a result of a Fatal Accident Enquiry held into an
accident that occurred in August 1979, the Sheriff has
issued his deliberations which conclude with five
recommendations of lessons that can be learnt for the
future.

The Sheriff did accept that the techniques employed in
1979donot necessarily apply today. However, theattention
of al diving companiesiscalled to therecommendations:-

1) If regulations for the safety of divers are to be
effective they must be framed in such away as to place
responsibility upon those responsible for the organisation
and conduct of the operation who may not necessarily be
the “employers’ of the divers.

2) Whereadivingbell hasto beconnectedto ashackle
or socket the connection should be closed with athreaded
pin secured by anut and bolt or castellated nut, rather than
by asimple clevis pin and split pin.

3) Diving bellsshould, asamatter of regular practice,
be equipped withtranspondersor similar location devices,
which would enable them to be found by a diving vessel,
even where normal communications had failed.

4) If an umbilical is to be regarded as part of the
secondary system of recovering adiving bell, it should be
of a composite type and preferably used in conjunction
with a*Chinese finger” or similar device.

5) On any diving vessel there should be one senior
member of thediving crew - asupervisor or superintendent
-whosedutieswouldincludespecificresponsibility for the
organisation of recovery operations and for ensuring the
vessel’ srecovery systems were working effectively at all
times when diving operations were taking place.



SPUMS GOES WEST

David Davies

In conjunction with FAUI, the Western Australian branch
of SPUM Sorganised aseminar at theCollegeof Advanced
Education, Mount Lawley, Western Australia on 12th
December, 1981. Attendance at the meeting was about
120 doctors, diving instructors, sports divers and
professional divers.

There were three speakers used to cover the range of
topics. Dr John Knight, President of SPUMS, generously
travelled from Melbourne to discuss Medical Standards
for Sports Divers, the Use of the Edmonds oxygen
apparatus for treatment of Decompression Sickness, and
First Aid for Diving Accidents.

A comparison was made between the stringent standards
required for professional divers as laid down in the AS
2299 and the nebul ous area of sportsdiving requirements.

The role of the Edmonds apparatus in treatment of
decompression sickness lies in the diving accidents that
occur inwarm water along distancefrom arecompression
chamber. The apparatus can be used while transport to a
chamber isbeing arranged. It hasthe advantagethat 100%
oxygenisbeing delivered sothat therate of nitrogen efflux
isincreased during the course of treatment.

At the end of the discussion on First Aid for Diving
Accidents, Dr Harry Oxer of the Fremantle Hospital
described the facilities and arrangements for the
management of diving accidentsin Western Australia.

Dr Nigel McKee, Chief Medical Officer to Woodside
Petroleum, spoke of his experiences with deep diving in
the Mediterranean and the North Sea. He then described
some of the practical problems associated with saturation
diving and how these may apply to thediversontheNorth
West Shelf of Western Australia.

Theseminar attractedinterest throughout Western Australia
such that the organisers were interviewed both on radio
and television.

After the seminar finished the speakers were entertained
by Dr Naom Haimson, amanwhowasinvolvedintheearly
exploratory diveson the Dutch wrecksthat litter the West
Australian coast.

In summary, an eminently successful seminar was
conducted in Perth which attracted wide interest and a
great deal of support from the diving and medical
fraternities.

“WARNING”
SPINAL BEND IN A DIABETIC

Dr John Betts has reported (DIVER February 1982) a
second case of aspinal bend in adiabetic BS-AC member

and suggested that there may be a very significantly
increased risk of this grave occurrence in diabetics.

As a consequence of these two cases the BS-AC will no
longer alow diabetics to become or remain members,
refusing their application to join and withdrawing
membership from those devel oping diabetes.

Case 1: This case was reprinted in the SPUMS Journal
October-December 1981. The victim, whose age was not
stated, made an 18 minute dive with a maximum depth of
95 feet but chiefly at 75 feet. The onset of symptoms was
within a few minutes of hissurfacing. Aweak and unusual
swimming return to the boat being noted. The ascent had
beend ow, controlled andinthecompany of two experienced
divers.

Case2: Thevictim, aged 60, had not disclosed that hewas
adiabetic. Detailsare unavailable concerning hisdiving
experienceandtheseverity and management of hisdiabetes.
He made a 40 mdive for 17 minutes with decompression
stopsof 5 minuteseach at 10 mand 5m. Afew hourslater
henoted diffi cultyin passing urinebut performed ashallow
(unstated depth) second dive. Following thishenoticed a
“woolly” sensationin hislegs. He had a staggering gait
by the time he reached his home late in evening. It was
unfortunate that the RN treatment facilities were fully
committed when contacted and so unableto undertake his
treatment. Some delay ensued before a civilian
decompressionfacility could bearranged. Hisresponseto
the treatment was incomplete with some cord-damage
symptoms persisting.

The BS-AC Medical Committee has suggested that there
are good grounds for predicting an increased liability to
decompressionsicknessindiabeticsand that it woul d be of
atype less responsive to simple recompression therapy.
This is because there isincreased platelet “ stickiness” in
diabetics. It is now accepted that although the initial
critical factor in the evolution of decompression sickness
is the appearance of bubbles, the picture soon becomes
complicated by the accretion of platelets to their surface
and the initiation of other blood changes. Thereafter the
gasphase of the*emboli” becomeslesssignificant and the
condition less responsive to recompression per se. The
Medica Committee noted that though there were fewer
than 30 known diabetic diversinthe BS-AC therehad now
been two cases of the rare complication of spinal bends
after dives which appeared to follow acceptable depth/
time profiles.

UNDERSEA MEDICAL SOCIETY
ANNUAL SCIENTIFIC MEETING 1982

The annua scientific meeting of the Undersea Medical
Society, Inc., will beheldfrom June1-5, 1982, at the Omni
International Hotel, Norfolk, Virginia, USA.

Scientistsand techniciansfrom all over theworld who are
interested intheunderseabiomedi cal sciencesareexpected
to participate in the meeting.



Openingthescientific sessionson Wednesday, June2, will
be a symposium on Diving Safety. It will be dedicated to
the memory of Charlie Brown, prolific writer on diving
medicine who died last July, with a eulogy by Paul
Tzimoulis, editor of Skin Diver.

A highlight of the meeting will be the Suzanne Kronheim
Memorial Lectureon June4, presented by Dr John Dwyer
of Yale University. Histopic: “Understanding Modern
Immunology: the Second Most Fascinating System in
Biology”.

Among other subjects on the agenda are respiratory
limitations in deep diving, decompression sickness, the
high pressure nervous syndrome, one-atmosphere diving
system, and air ambulancesto transport diving casualties.

Not all the exchange of information will be inside
classrooms; therewill bepoolsidedemonstrationsof diving
and resuscitation techniques.

At the annual banquet, June 4, several annual awards for
contribution to the diving community will be presented.

For further information contact:

Dr CW shilling,

9650 Rockville Pike,

Bethesda, Maryland 20814 USA
Tel: (301) 530-9225

7th ANNUAL CONFERENCE ON THE CLINICAL
APPLICATION OF HYPERBARIC OXYGEN

To be held June 9-11, 1982 at the

DISNEYLAND HOTEL
Anaheim, Cdlifornia

Plenary Sessions on Use of HBO in Neurological
disorders and Anaerobic Infections.

For more information, contact:

Baromedical Department.
Memorial Hospital Medical Centre,
2801 Atlantic Avenue,

Long Beach, CA 90801-1428

Institute of Environmenta and Off-shore Medicine,
University of Aberdeen,

9 Rubislaw Terrace,

Aberdeen ABI IXE

8th January 1982

The Secretary,
South Pacific Underwater Medicine Society,

Dear Sir,

Asyou may know, over the last few years there has been
aseriesof twoweek coursesin Advanced DivingMedicine
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for Doctors organised by Dr David Elliott of Shell. There
seemsto besufficient demand for another coursetobeheld
in 1982, and on this occasion David Elliott has asked the
Ingtitute to undertake the organisation. It isintended that
the course will last for two weeks commencing 20th June,
1982 and that it will be held at the Comex diving facility
in Marseille.

In the past attendance of these courses has been limited to
medical practitioners, but wefeel that much benefit would
derive from the attendance of physiologists and other
scientistsinalliedfiel dswho haveexperienceinunderwater
physiology and medicine and who would be interested in
attending the Advanced Course.

Any SPUMS member wishing to attend is requested to
apply assoon aspossible, asapplicationsclose (officially)
on 28 February 1982.

Y ours sincerely,
CM CHILDS

OUTLINE OF THE ADVANCED COURSE IN
DIVING MEDICINE FOR MEDICAL
PRACTITIONERS, MARSEILLE
20th JUNE - 1st JULY, 1982

Sponsored by Comex and the Norwegian Petroleum
Directorate

COURSE STAFF: Dr CM Childs, Dr DH Elliott, Dr X
Fructus, Dr T Fallowfield, Dr B Minsaas

Although this courseis for medical practitioners, we are
alsoinviting physiologistsandthosein alliedfields, whose
work encompasses the physiology of diving medicine, to
attend. The course will cover:-

1) Revision of elementary physiology and medicine
as applied to diving.

2) Advanced courselectures. These are not arranged
in order of presentation or importance. Fitness to dive,
Physics of diving, Barotrauma, Ear disorders, including
electronystagmography, Oxygen toxicity, nitrogen
narcosis, Thermal control indiving and thermal disorders,
Decompression theory and decompression tables,
Decompression sickness, air/gas embolism, Pathology
and principles of treatment, including adjuvant therapy,
Treatment of air decompression sickness, Treatment of
mixed gasdecompression sickness, Dysbaricosteonecrosis
and other health hazards, Anaesthesia and surgery under
pressure, Underwater breathing apparatus design,
Organisation of medical services and communications,
Respiratory function, High pressure nervous syndrome,
Work and performanceunderwater, Handling of operational
emergencies, includinglost bell, etc., Safety proceduresin
operational diving, Atmosphere control and chamber
technology, Ultrasoundindiving, currentandfuturediving
research.

3) Sitevisiting: personal divingequipment,including
underwater breathing apparatus and suits, air diving
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systems, mixed gassystems, dry and wet chambers, diving
bells.
4) In-water and chamber experience.

5) Projectswhichwill beprepared by groupsof course
attendees, presented to a tutor, and then presented to the
class.

6) Case histories presented by the staff.

Those attending will be divided into two groups:
Inexperienced: Those who have little or no previous
experience of diving or chamber work. Experienced:
Those who have qualifications in diving (BSAC or
equivalent) or can show sufficient previous experience.

Practical activitiesfor thetwo groupswill bedifferent and
it isintended that they shall include: Inexperienced: in-
water swimming and snorkel training, chamber - upto 165
feet breathing air and up to some depth breathing heliox.
Experienced: in-water air diving using surface supplied
air and hot water suits, excursion from shallow diving bell,
including rescue to the bell, Chamber - up to 165 feet
breathing air and up to some depth breathing heliox.

Fees, inclusive of costs of practical sessions, are £ 1,250
(%$2,500 approx) for the two week course.

A block reservation has been made at the Hotel Concorde,
Palm Beach, Marseille, whichisconveniently situated for
Comex Marseille where the major part of the course will
be undertaken.

UNUSUAL DIVES
AN INVOLUNTARY HABITAT "SATURATION
DIVE" IN 1907

Varischetti was trapped underground when working for
theWestralianGoldMineat Bonnievale, WesternAustrdia
Varischetti, an Italian immigrant who had left his four
motherless children back homein Italy when he voyaged
to make his fortune, was down a "rise" south of the main
shaft in No. 10 level and did not come out when the rain
began. It was Tuesday, 19th March, 1907, and in four
hoursadownpour had filled the dry creeks and broken the
banksandthewater had nowhereto go but downthemines.
It rushed into the shaft of the "Westralian" and filled the
workings up to the 900 feet level. The miners clambered
out only minutesbeforethewater overtook them, but when
theroll wascalled Modesto Varischetti, who wasworking
on the 1,000 feet level, was missing.

The mine shaft was two-thirds full and Varischetti was
down below the water level in awatery tomb. Therewas
only one hope and that wasthat the onrush of water up the
rise may have made sufficient compressed air to forceand
keep the water back. It had happened before in mining
disasters. Why not now? So they set to work baling the
water out and wired to Perth for diving gear. In the
meantime, they picked up the faint tapping that let them
know that theltalianwasalive-inanair pocket. The State
Mining Engineer in Perth wired " Sending diver and outfit
with special train. Will wire later when expect to reach
Coolgardie arrange cab to meet them".

Thetrain left Perth at 3 pm on 21st March with the divers
and gear and was given an "open road" to Coolgardie. To
savetime coaling and watering, afresh enginewashooked
on at two stopson thelong haul. At4am on22nd March,
the rescue train reached the goldfields, a thirteen hour
journey which stood asarecord for nearly fifty yearsuntil
the coming of diesels.

Thediverstook down candles and food to Varischetti and
a dlate on which to write messages. When the sun was
sinking behind the scrubby mulga on 28th March, nine
days and two hours since he last saw daylight, Modesto
Varischetti was led out of the mine.

Thisreport wastaken by kind permission from "Romance
of the Australian Railways' by Patsy Adam Smith
(published by Rigby Publishers Limited)

By the Editor

Varischetti appears to have been rapidly subjected to a
pressure of 100 feet fresh water and to have been slowly
but steadily decompressed as the mine was pumped oui.
The divers wore Standard Diving Gear and would have
found it easier to communicate by use of a slate than to
opentheir helmetsand risk difficulty with closure sealing.
Nowadaystheavailability of Hookah or scubaunitswould
allow the option of rescue, and bring the risk of
decompression to Modesto. Heand the diverswere brave
people and the community response was whol ehearted.

COURSES IN UNDERWATER MEDICINE

TheRAN School of Underwater Medicinewill berunning
courses in underwater medicine in September 1982.

The basic course will run from September 6th to 17th.

The advanced course will run from September 20th to
October 1st.

There is no charge for the course. However, the RAN
cannot provide accommodation for civilians.

Applications should be made in writing to:

OIC, RAN School of Underwater Medicine,
HMAS PENGUIN,
Bamoral Naval PO NSW 2091

Members attention isdrawn to the RAN policy statement
on postgraduate qualification in Underwater Medicine.

Applications should include details of medical
qualifications, age, experienceand thereasonsfor wishing
toattend the course. Placesinthecourseswill beallocated
by the RAN. SPUMS no longer has any say in who does
thecourse. Sodonot apply totheSecretary, SPUMS, write
instead to OIC, RAN School of Underwater Medicine.



