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sane nanner as we observed Nei |l Arnstrong when
he touched down on the noon.

Sal vage was al ready an est abl i shed pr of essi on,
due t o t he many gr oundi ngs on t he Dut ch coast s,
especi ally i n the Sout h-west, the approach to
Rotterdam and Antwerp. |t was here that the
f ounder of our conpany, M WI | emvan den Tak,
saw t he advant age of men wor ki ng underwat er.
He bought sone hand punps, hel nets and di vi ng
dresses and | ooked for sonme volunteers from
amongst his crew nenbers to start diving.

These first divers, who in reality were all
deckhands, skippers and the like, were all
fromthe sane fam |y and up to a fewyears ago,
we still had sone nenbers of this famly
wor ki ng i n our conpany. Over the years, asthe
conpany got bi gger, nore divers were required
and di vi ng went deeper. During and after the
second Wrld War, diving becane a daily
routine and international.

As al ready nentioned, the early diver had the
function of skipper, deckhand or engi neer and
specialised hinmself as a diver for the
occasi on. Becom ng a di ver was a | ong process
because firstly, the establisheddiversinthe
conpany went down first when a job was to be
done, in order to receive their extra paynent

of Dfl. 2.50 for six hours’ diving, and
secondly, there was little denmand for diving
wor K. Anot her inportant factor was the

protection of thetrade - if you did not bel ong
to a particular famly or at |east cone from
the sane island, it was very difficult to get
yoursel f dressedinadivingsuit for thefirst
tine.

Most of the tinme it started in assisting to
dress the diver, keeping the signal Iine,
cl eaning the equi pment and if you then after
some years of deck experience had proved to be
a capabl e hardwor ki ng “Jack of all trades” and
had shown i nterest in being a diver (also the
foreman had to be in a good hurmour that day,
thejobnot toodifficult, water not too deep),
t hen you were all owed to nake the first dive.
Wt hout paynment of course: nonies went tothe
di ver whose turn it really was. Wenever the
man di ving for the first time was a bit scared
tolet gothe grip he had on the rungs of the
| adder, the ol der di ver woul d st ep on hi s hands
and t he newdi ver was sea-borne. If thisfirst
dive was not satisfactory enough for the
foreman, you could forget diving in the
conpany for the rest of your life. It nust be
cl ear that this way of sel f-sel ection produced
t he best divers. This was in respect of their
capabilities and craftsmanship inusingtheir
i magi nation and ability to inprovise. They
wer e har dwor ki ng, brave peopl e and, of course,
very healthy but had little or no notion of

dangers, other than weather or currents.
Saf ety precautions, doctors’ examn nations,
deconpression, etc., were subjects never

heard of.

When | j oi ned t he conpany i n 1954, we enpl oyed
15 men who, apart frombei ng ski pper, deckhand
or notorman, practiced diving. The equi pnent
was still the same as duringthe start 70 years
bef ore - Si ebe Gorman hard hat equi prent. The

hand punp was still in use although nost of
them had been replaced by conpressors. The
diving tel ephone had been introduced, but
because of the many failures which occurred,
one had to rely on the signal-line system
whi ch was much preferred, especially by the
ol der men. Diving Tabl es were hardly heard of
and t he establ i shed di vers thought of themas

nonsense. There was no Dutch diving manual
avai |l abl e, nor diving Tabl es except with the
Royal Dutch Navy, so ny first work was to

partly transl ate t he USNand RN Di vi ng Manual s
and to introduce diving Tables, in-water
deconpression and some diving safety
regul ations. | alsostartedto send diversto
the doctors for exam nation. If | conparethis
with today’s nmedical exaninations | wonder
about the effectiveness of the exanmi nationin
those days, but it was a start. The training
continued nore or less on the existing
principle of “doit yourself” and was for the
greater part based on the experience of the
ol der di vers and t he f undanent al s wer e gr ounded
on facts of what to do and how to do it in
practice, rather thantheoretical possibilities
and t he physiol ogy and nedi ci ne of diving.

In the early days of oil exploration and wild
cattinginthe North Sea, alot of wildcatting
al so occurred in the diving industry. Many
young nen were put in sophisticated dresses,
bell's and ni xed gas and quite a few of these
men have never been able to tell anyone about
their |ast experience. But now we have an
al nost ideal education programin order to
mai ntain the high standard of quality divers
and t o keep accidents to am ni num whil e using
our divers in the nost econonmic way, the
i ntensive course of trainingculmnatinginan
examni nation on all subjects, the dipl ona bei ng
al so signed by the Inspector of the Dutch
Department of Energy.
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SYMPOSI UMON FI RST Al D, TREATMENT AND TRANSPORT
OF DI VI NG CASUALTI ES

Dr Christopher Lourey

Toni ght’s thene is purposely very broad. It
rai ses probably nore questions than we can
provi de answers. In nmany ways it is rather
akinto the sheik’s problemin the harem You
know what is required of you, the problemis
where do you start.

The best form of nmedical treatnent is
prophylaxis. |f we can prevent the probl emwe
wi Il have a decreasing incidence of treating
probl ens. A special tribute should be given
t o Dougl as Wal ker, for his continuing anal ysis
of diving fatalities and also non-fatal
incidents in an attenpt to make diving safer
for everyone.

Thr oughout the world there is a continuing
anal ysi s of diving acci dents and i nci dents and
fatalities. | think the amazing thing, when
one |ooks at all these statistics, is the
simlarity between nations of the percentage
i nfl uence of factors involved. Going through



themvery briefly, we can say that human error
is responsible for about 50% equipnent
failure in 30% poor diving supervision in
approxi mately 25% inadequate training in
changing surface interface conditions, as
many woul d have appreciated today, in and
i nadequat e nedi cal supervisionintheconmmerci al
situation in 4% but in the sport diving
situation it is considerably higher. These
statistics provide an indication of the
probl ens. They al so give an insight into the
nmet hods avail abl e by whi ch we coul d probably
prevent and treat them |n essence, they can
al so provide, because of the problens of
transport, bureaucracies etc., nore questions
than t hey sol ve.

Inaddition, | think eachregion, each nation,

has its own specific problens. W w Il exclude
the commercial Bass Strait situation from
consi deration. For exanple, | amsurethat the
Victorian menbers will appreciate that inthe
region where | cone fromthere i s anong sports
di vers al mbst no incidence of deconpression
si ckness. However, thereisarisingincidence
of probl ens of nmi |l d hypot herm a, near-drowni ng
and dr owni ng. The rescue network i s very good.

We have a very efficient coastguard and police
network, we have a Bell helicopter rescue
network and we have a helicopter anbul ance
network. The problemoften is that they take
the victimtothe first port of call, whichis
not necessarily where the expertise that the
fell owneeds is avail able. That is really what

| basically want to say.

But there are a | ot of questions to consider
tonight. | think that there are probl ens of
inter-referral anongst our profession, there
are problens of transport there are also the
pr obl ems of poor di vi ng supervi si on, equi pnent
failure and human error. These arethe | argest
of the percentageinthosestatistics. Howfar
and t o what degr ee shoul d we trainindividuals
when t hey do their diving training? How nuch
freedomof treatnent shoul d we gi ve our diving
supervi sors and senior instructors? | think
that all those with mlitary experience wll
appreciate the enornous benefits that the
par amedi cs give under the field conditions.
In the developnent of the MCA (Mbile
| nt ensi ve Car e Anbul ance) and cor onary anbul ance
services, there is a continuing controversy
about these non-nedi cal |y trai ned i ndividual s
perform ng venesection, intubating etc.
However, | think it is generally recognised
t hat t hose paranedi cs have in fact contri buted
significantly tothetreatnent of severelyill
people. Certainly they have the occasi onal
probl em but the balance is beneficial.

Dr M chael Davis

| want toreally take this chronologically if
you like, or at least start the |ogical
process. |If we are going to talk about the

evacuat i on of divers, then sonet hi ng nust have
happened to them They may have required sone

imediate treatnent at the site of the
accident or injury, but even before that,
sonet hing went wong. And | really think we

want to try to keep this oriented very nuch
towards sport diving this evening. That is
what a great nany people are particularly

interestedin. Because of the type of practice
they areinvol vedinandtheir ow sport diving
interests, as a participant. One of the very
interesting things to ny mnd about the way in
whi ch amat eur scuba di ving has devel oped in
Australia and New Zealand is the total
contrast between the way in which it is
practi sedin Australia and New Zeal and and t he
way i n which diving was practised at the tinme
that the British Sub-Aqua dub was first
devel oped about sone 30 years ago. I'n
rel ati onshi pto service diving, whichwas nore
or l ess, apart fromhard-hat, all that was ever
done then, the actual diving techni ques were
very different. |If youlearnt to dive in the
services, you |l earnt to do things by nunbers.
In the navy there was an i mense back-up to
most  diving operations in terms of the
| ogi stics that coul d be brought to bear andthe
actual diving techniques were very different
because it was hard work.

I think it took the navies of the worldreally
quite some tine to come to grips with the
concept that sport diving, scuba diving, was
actually safe. You have only got to | ook at
the record and conpare it to other adventure
sports torealise that really that is a true
st at ement . Certainly there are fatalities,
there are accidents, but it is a surprisingly
safe sport. You know we have only got to go
out here and t hi nk about somne of the incidents
that have al ready occurredinthe past fewdays
and think “Well, if sonething else had
happened as well, maybe we would have had
sonebody in problens”. | think this is the
whol e poi nt about why scuba divingis safe, it
isthe safety indepthif youlike, pardon the
pun. You can look at the way in which it is
built upinahierarchical format inthat there
is a definite training establishnent, a
trai ni ng progranmre, supervi sionof that training
so t hat peopl e are taught basi c t echni ques and
skills. As far as the diving itself is
concerned, you need to consider all those
aspect s of equi pnment and of di vi ng t echni ques.
Al the little things, like carrying a knife
with you, so that you, and | have not been in
this situation, but | have beenondivingtrips
wher e peopl e have got caught in lines, can cut
yoursel f free. \When you think about all the
little bits of equipnent that we are taught to
use. They all conme into play at some tine or
anot her and there i s al ways a back-up of sone
sort. If your regulator packs up you have
al ways got a snorkel for the surface. If you
wer e usi ng sone of the original equi prent, the
ol der naval diving gear with afull face nask,
that sort of extra safety aspect was not
avail able to you. All you had was a stop cock

whi ch opened to the atnobsphere or opened to
your re-breathing bag. And you can go on
thi nki ng about the techniques. Diving as

buddi es, having soneone on the surface to
cover you and so on. And t he whol e concept of
di ve planning, fromright back to | ooking at
charts, thinking about organising boats,
knowi ng about weather, it all adds upto avery
safe form of diving without there being an
i Mmensely structured aspect toit. One of the
interesting things to ny mnd is that when
thingsgowongit isvery unusual for sonebody
to get into serious trouble because only one
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thing goes wong. Mbost diving accidents are
the result of a series of things which do not
fit together properly andthey buildupto make
t hi ngs wor se. An inexperienced diver with
poor equi pnent, diving with sonebody they are
not famliar with, or inadivingsitethey are
not fam liar with and they do not knowwhat the
currents are going to do, the sea conditions
change, they run out of air. You can think of
a dozen or nore scenarios and | think it is
always worth renenbering this, that it is a
very multi-faceted thing. These sort of
t hi ngs gel together, unfortunately according
to Mur phy’ s | aw, when you | east expect t hemand
usual |y when you are | east capabl e of coping
with themas well. 1 think we have got to bear
this inmndwhen we start to tal k about sport
di ving accidents. So | think that as
physi cians interested i n diving nedicine, we

also have to be interested in the whole
phi | osophy of sport diving, training and
practice. And | think we have to be prepared

as practical devotees of the art, to express

our concern, or coment on encouragenent to
lay divers, those people who actually run
sportsdivingindifferent countries. | think
we have got a real part to play in the

prevention that Chris Lourey tal ked about and
it goes right back to | ooking at these things
that | have just mentioned.

The next big problemto ny mindis what do you
teach people in terns of coping with a diving
accident? Wo has actually been involved in
a serious diving mshap? Either hinself or
with a group of divers out on a boat and have
had t o cope? Let us seejust what our practical
experience is, hands up. Well, nobody. Soto
ny mind, the problemis equally relevant to a
nedi cal audi ence as to a |l ay audi ence. How do
you react to this situation.

| have wat ched doctors in hospitals reacting
t o ener gency situations and t hey do not al ways
do the appropriate thing. So if that is the
case, maybe we have got to sit down and think
rather carefully about howwe shoul d react to
this sort of situation. Then we have got to
take it a stage further and think how we can
teach | ay peopl e wi t hout nmedi cal know edge to
react correctly to an emergency situation.

What happens in fact is that you end up with
a bl oke on board the boat who | ooks bl oody
crook. Usually you have no i dea what i s wong
with himinmediately. This is certainly true
of the sport diver. W doctors tend as a group,
because nedi ci ne i s of necessity performed and
practised that way, to be concerned with
di agnosi s and perhaps we are too concerned
about diagnosis in this situation and we
shoul d be t hi nki ng nore about i nmedi ate |ife-

saving resuscitation. What are the nost
inmportant things to deal with, right from
stage one. Not necessarily teach peopl e that

there are a whole series of diving illnesses
t hey need t o knowabout, deconpressi on si ckness,
air enbolism carbon nonoxide poisoning and
this, that and the other. W can go through
the list and tal k about each one separately.
At present we say the synptons tothis are such
and such and the treatnent is this or that and
so forth. A diving mishap does not present
that way. Peoplewithair enbolism withearly

deconpressi on sickness, problens from gas
impurity, hypotherm a, all kinds of things,
one can go on making a long list, all tend to
present inaremarkably sinmilar fashion. They
have a range of signs and synptons which are
on t he whol e, except for one or two excepti ons,
not pathognom c of a particular condition,
headaches, unconsci ousness, nausea and vom ti ng
just to name a few, occur across al nost the
entire spectrumof diving probl ens, including
those that we tal ked about | ast night. So I
think it isvery difficult for lay divers and
instructors and soontoreally appreciate the
correct approach to energency care nedi ci he on
a boat if they are taught it fromthe basis of
a set of di agnoses, synptons andthentreatnent.

I think we have to turn the whol e t hing around
in much the sane way as has been done with the
training of para-nedical people with the
anbul ance services, certainly in Arerica and
probably in Australia and as is beginning to
happen i n New Zeal and. The way i n which it has
been done wi t h car di opul nobnary resuscitation.
You do not try to decide whether the nan has
got a nyocardial infarct. Your prinme
responsibility is to provide emergency
resuscitation both cardiac (circulatory) and
respiratory. So one of the things that | woul d
be very keen for us to talk about, to argue
about, this evening, is the way we shoul d be
teachi ng peopl eto cope with t hese situations.
I have got one or two slides that we nmight put
up as an arguing basis later. Togoalongwth
that, one of the nost inportant things we
shoul d decide is what sort of equipnment we
shoul d advi se people to carry. There is an
enormous variety of devices and bits and
pi eces that dive clubs and instructors and
charter boats take out withthem Al nost every
group you dive with carries a different range
of equi pnent.

The di vi ng nedi cal kit i s somethingthat maybe
needs r ehashi ng and r e-t hi nki ng about as wel | .
And finally on that sort of inmmediate care
topic, should we be reconmendi ng people to
purchase air vivas and other resuscitators,
you nane them as their nethod of providing
oxygen and resuscitation? M/ experience is
that, unless you are an anaesthetist and are
used to managi ng the airway, the mgjority of
doctors and nurses are not capable of using
these devices properly at all, unless they
have had speci al trainingandregul ar practi ce.
I think this applies even nore to | ay peopl e.
It certainly applies to the Surf Life-Saving
Organisations and their nenbers, who are
taught to use this sort of equi pment and go
through a very thorough course. But it is not
the sort of gear that any TomDick or Harry in
a diving club can i medi ately use. So should
we be encouraging dive clubs to use and to
possess this sort of equipnment? Certainlyin
New Zeal and t her e are qui t e a nunber of groups,
di ve cl ubs, that actually carry this gear with
them If you go through it with any cross-
section of the club, a vast npjority of them
have no i dea what so ever of howtouseit. They
do not even necessarily know the basic
principles of caring for the airway. So |
think there are quite a few areas of concern
for us to tal k about, as far as the i medi ate
care of diving probl ens goes.



Dr Tony Sl ark

I will just give you a few stories about
various evacuations that | have been invol ved
in and had to deal with the end products of.
This is not a formal instructions in how
patients shoul d or ought to be evacuated from
the site of the accident. | got to thinking
about this matter sone time ago, because ny
house is situated about equidistant fromthe
airport that the helicopters take off fromand
t he naval hospital where the patients may be
| anded by helicopters. | knewthat accidents
had occurred and | was asked about various
matters of first aid. I was told that the
patient would arrive in about an hour. So |
made surethat | di d not have any nore grog t hat
Sunday evening. It always is Sunday evening
when t hese sort of things happen. So | got to
knowthat it took very nmuch | onger t han peopl e
expected for those helicopters to be flying
past ny house on their way to the other side
of the Coramandel Peninsul a or wherever it was
that the diving accident had occurred.

Just recently this delay was enphasi sed by a
di vi ng acci dent whi ch occurred on t he Haur aki
@ul f. Sonebody had surfaced too quickly and
had suffered an air enbolism The boat was
wel | equi pped and had a radio. They told the
coast guard organi sationthat they had sonebody
who was obvi ously suffering a severe bend, he
was very crook indeed and asked what they
shoul d do. They were put throughto the senior
sergeant at the police station who was in
charge of search and rescue for that day. |
do not howwhether he didit regularly or even
if he didit often. But he was certainly on
call for that day. They asked the sergeant
what shoul d be done. They were told to stay
where they were until ahelicopter arrived. He
t el ephoned t hrough to Watsonville to check on
the availability of a helicopter and he was
told that one was ready and available. The
crew was about, on two hours’ standby. |
expect that the sergeant did not really know
exactly how long it would take to becone
ai rborne. But anyway, he told the boat that
all was well. They should not nove the boat.
They were to keep the chap on t he deck and keep
hi m warm The helicopter would soon be
arriving for the patient, to take himto the
naval hospital. He |let us knowof course that
t hi s was goi ng t o be happeni ng, so we spent the
next few m nutes expectingto see and hear the
hel i copter come past us, as it would have to
do, toget tothe site of the accident. Well,
two hours went past and | phoned himas | had
hear d not hi ng of the hel i copter goi ng past and
| was told that it was going to be onits way
fairly soon. Low and behold, two and a hal f
hours | ater, the thing started past and | knew
it was on its way. Three hours later it has
brought the patient. He was |anded on a
playingfieldthat isfairlyclosetothe naval
hospi tal and taken by anbul ance to t he naval
hospital. W checked things out and it went
on to the matter of reconpression. The whole
procedure had given us a fair tine to get
things organised for the arrival of the
patient. Also plenty of tine for getting the
chanmber flashed-up and the crewin and ready
to work it.

However, this highlighted the whole stupidity
of relyingentirelyuponahelicopter. Because
in fact, the site of the accident is only
twelve nmiles away. And had the boat turned
tail and run straight into Auckl and, he coul d
have | anded on the steps just bel owthe naval
hospital within about half an hour of his
acci dent . It seens that everybody reacted
with a conplete | ack of understandi ng of the
tinethat various procedures nay t ake. Al t hough
a helicopter may gofairly rapidly throughthe
air, it does not necessarily get anybody back
to the site of nore definitive aid very
quickly. It may be much easier and better
judged to seek travel by ambul ance. And there
arealot of difficultieswthhelicopters and
using themin country such as we often have to
cope with.

Looki ng back at sonme of the other stories, |
renenber a long tine ago when the use of a
hel i copter was agreed to by the search and
rescue operation people. Tine passed as they
got the crewtogether andthenit was dark. So
the pati ent had to be brought hal f way t owar ds
the helicopter over the hills. And then
transferred to the chopper at the |ocal
racecourse on the other side of the hill. Al
the carsinthe locality forned up to produce
an illumnated |l anding strip for the chopper
to cone in on. The delays in that case were
such that againit took just as long as if the
man had in fact remained i n the anbul ance and
had cone straight to us.

I can think of another story, when there was
an accident on board a boat off the Poor
Kni ghts, about fifteen mles off shore. There
was a di vi ng doct or and he di agnosed that this
person had had an air enbolism And | amsure
he was right. They rang through and got the
hel i copter arranged and it duly arrived. It
t ook about two hours before it canme in, and
that was pretty good going. And it woul d have
taken, | suppose, an hour to an hour and a hal f
to get back once they had got the patient on
board the helicopter. There was a strong wi nd
bl owi ng and the boat was anchored in the |ee
of acliff. Over the top of the cliff, just
at the level the helicopter was trying to
stationitself over thetop of thisrelatively
smal | | aunch, the wi nd was bl owi ng and how i ng
loud. Although it seenmed very calmto the
people in the boat, it was terrible on board
the chopper. They wi nched a man down and he
was swi ngi ng back and forth over the top of the
I aunch. Wshing to be very hel pful, the chaps
on board that boat were all set ready to catch
him to grab hi mby the feet as he was swi ngi ng
past them He told ne afterwards that he was
absolutely terrified that sonebody m ght
catch him because it seemed to himthat he
woul d be ripped intw. Anyway, they managed
to get him down eventually w thout that
happeni ng. They wi nched the patient uptothe
hel i copter, during which time he started to
recover. And by the tine they got himback to
t he naval hospital all his problems were over
and he was very nuch better. Hedidnot require
reconpr essi ng al t hough t he i nci dent suggest ed
that he certainly had had an air enbolism
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So helicopters are not always the answer. |
think it is very necessary for people at the
site of the accident to realise that seeking
this sort of help is not necessarily w se.
Everybody reacts with tremendous keenness and
enthusiasmto help. The Air Force is very
willingto put the choppersintheair and send
them away. But they are not always readily
avai | abl e. Everybody wants to help. The
seni or sergeant who was concerned wi th search

and rescue operations wanted to hel p, but he
di d not understand the situation. The flight
controller will want to help, but he may

realise that the weather is deteriorating and
he may feel that it nay not be wise for himto
hazard a crew in the weather conditions that
he fears may exi st when t he chopper arrives at
its destination. This happened with two
divers in the Royal Navy quite along tine ago
when t hei r back- up nedi cal support was entirely
by the supposed provision of choppers for
taking away any person who had suffered an
acci dent . In fact, when it did occur, the
weat her was too bad and t he evacuation had to
t ake pl ace by sea, because t he support fromthe
air was unavail able. The rough weather had
produced t he situationthat producedtherapid
surfacing of thedivers. As aresult, they had
i nadequat e deconpression for the work dive
they had done and the two divers required
evacuati on. But helicopters were not avail abl e
due to the weather. So that the concern of the
flight controller must be taken into account
by those who are seeking the support of what
i s supposed to be a rapid formof evacuation.
A chopper may be available within two hours.
It is said that the crew of the helicopters
that we have are avail abl e at twenty m nutes’
notice. But thisis perhapsideal andit m ght
happen on a worki ng day. But it certainly will
not happen on a Sunday eveni ng when nost of
t hese sort of accidents occur. |In fact, nost
di ving accidents that require reconpression
are likely to occur on the second dive of the

second day of the weekend. So it is usually
going to be Sunday eveni ng.
When a rapid evacuation is sought, please

think about the alternatives. Please think
about the risks that your patient islikelyto
be put through in being transferred to the
hel i copter fromthe boat or froma | arger boat
to a smaller boat to get to shore to get to a
| andi ng space for the helicopter. Andthen by
further transfer from the helicopter to an
ambul ance and so on to hospital and to the
chamber. These transfers al ways take ti ne and
may reduce the speed of the helicopter to an
itemof no concernintheoverall timngof the
evacuati on process. The turbul ence of the
hel i copter can be very dangerous for sonmebody
who i s severely shocked. | have no doubt that
al though helicopter evacuation has great
benefits in many circunstances, even the
accel eration of the machi ne can be detri ment al
to sonebody who is in severe shock.

Tur ni ng t o ot her net hods of evacuati on. Light
aircraft may be speedy, but they nust fly over
nmountai ns and cannot fly through them W
always find difficulty at our diving sites
wher e t hese acci dents occur, becausethelight
aircraft that are avail able nore readily than
a helicopter near the site of the accident,

have to fly over a range of hills to reach
Auckl and and nust clinb at | east 2,500 feet for
safety and it is going to nake the patient
wor se, undoubt edly. Now, even a helicopter
wi ndi ngits way al ongtheroadsafely, inclear
visibility, nust goto at |least 1,000 feet to
get to Auckl and.

O course, if the patient comes by road the
sanme effect is going to occur but will be nore
prol onged. Andthis agai nhasto be considered
inthe evacuation. Inother words, theterrain
that exists between the site of the accident
and t he pl ace where the patient is beingtaken
to, will influence decisions about transport.
We have had quite a nunber of patients who had
a great deal of difficulty being got into a
light aircraft, being got out of it again and
then being put into an anbul ance and being
taken on another journey. So very often one
gets back to the situation that the best way
of evacuating the patient may be t he anmbul ance
that already exists fairly close to the site
of the accident, or at |east as close as the
coast isto the site of the accident. In the
anbul ance there wi Il al ways be sonme oxygen to
give the patient. There will always be
sonebody to give the patient some oxygen.

There will certainly be soneone who is a
skilled paramedic and thus better able than
nmost people to deal with the needs of the

patient during the evacuation. And when one
considers all these sort of factors | have
menti oned, this may indeed be the quickest
sort of evacuationthat can be possi blefor the
patient.

I think | shouldjust nentionthe use of oxygen
here. W are finding with the patients that
we are getting now that those who have been
pl aced on oxygen that had been nade avail abl e
at an early stage on the boat seemto do very
much better. And indeed, very often the
synpt ons seemto resolve norereadily. If the
pati ent has been on oxygen the whole tine, by

the time we get him it may make it |ess
necessary to reconpress the patient. The
whol e busi ness of supplying oxygen is of

consi derabl e i nportance to di ving casual ti es.
I think the provision of oxygen facilities on
large diving charter boats is a worthwhile
safety ai d and one we shoul d | earn t o consi der
nmore than we actually do at the nonent.

I should nmention that if one has a diver who
has suffered a diving accident and it seens
that it is a case of deconpression sickness,
f or goodness sake get his buddy back with him
as well, in case the buddy is al so devel opi ng
deconpr essi on si ckness.

Dr John Mller

One has to renmenber that particularly in the
case of deconpression sicknessthat acritical
time period exists between the onset of
synptons and the devel opnent of the stable
refractory lesion. Particularly when one is
deal i ngwi th spi nal cord deconpressionsickness.
Deconpression sickness is a whole body
phenomenon regardl ess of whether or not the
synptons arerestrictedto painonly. Wen one
i stal kingabout asinple“bend” withpainonly
in a knee or elbow or sonething like that,



thereisalsogasformationinthecircul ation.
Most tines this does not cause very nuch of a
probl em but one has to consider in all cases
of deconpression sickness, one is indeed
dealing with a whole body phenomenon and
therefore it is not too staggering to i nagi ne
the co-relationship between the devel opnent
of pain-only synptonms and t hen subsequently a
neurol ogi cal |l esion. Thecritical time period
that is inportant between the onset of
synmptons and the stabilizing of thelesionis
somewhere in the regi on of four to six hours.
This i s because the mechani sms of some of the
clotting factors, the platelet aggregation
t hi ngs, prostaglandin activity and all that
sort of stuff meanthat thereticul o-endot heli al
cells take that long to produce a stable rind
of protein around the gas in the circul ation.

It is obvious, particularly from what Tony
Slark said, that inthe mgjority of cases that
we see at some place where we can treat a
patient, that thetransport tinmeis frequently
going to be prolonged. So that the patient is
going to arrive there after the four to six
hour period because, generally speaking,
peopl e do not get their divingaccidentsinthe
regi on of areconpressionfacility. Wenthey
do, the results are spectacul arly good, with
something |i ke a 90%or 95%success rate with
si npl e oxygen treatment and very little el se.
We are not tal king about that situation. W
are tal king about the sort of situation that
Tony Slark is tal king about, where we have to
consider the first aid managenent, and the
transport.

Last year, at a workshop that we held at Duke
on the treatnent of diving accidents and their
early managenent, Xavier Fructus of Conex
present edthe work of several of his coll eagues
in the south of France, in the area around
Marsei |l | es and Toul on. You appreciate that
the terrain in the south of France and al ong
towards the Spanish Riviera and the Italian
Riviera, isinasensesimlar tothe sort of
terrain that Tony Slark is talking about.
There are narrow roads, high cliffs and
frequently nountain ranges to be crossed.
Therefore there are prolonged delays in
gettingthe patient toareconpressionfacility
and al nost invariably in excess of six hours.
These people started using a reginen that
initially they felt was working. Then
subsequently, they worked a sem -controlled
series that was presented by Fructus and was
shown to work very effectively. Fruct us
present ed an eval uati on of 97 cases of various
di ving accidents. They ranged from
deconpressi on sickness through to cerebral
air enboli of which 67 had had this regi nen of
first aid. The reginen consisted of the
i mredi ate use of fluids as soon as possible
after rescue. |If the patient was conscious,
oral fluids were given, usually startingwth
water and going on to sonething like fruit
juice. Quite pal atabl e sweat substitutes are
now marketed in the United States, such as
“CGatorade”. You can rmake up your own sort of
thing if you have to. This was denonstrated
by a Carl Moyer, who was a burns speciali st,
about 25 years ago. You take some | enon j uice,
a coupl e of teaspoons of sugar, a teaspoonful
of sodi umbicarbonate and alittle extra salt

and add to a pint of water. That makes afairly
pal atabl e substitute for a balanced salt
solution. Fruit juices are good because of
their extra anobunt of potassium [|ntravenous

fluids should consist of a balanced salt
solution also, and the quantity that they
reconmended was an initial |oad of at |east a

litre of this fluid. This makes a trenendous
di fference. This seens to be borne out by our
experience and that of others in the United
States. One of the features of deconpression
sickness is the devel opnent of a capillary
|l eak and subsequent haenp-concentration.
Consequently, what you are doing from the
onset is something that is very sinple, that
can be done on a boat and that can go a great
way towards aneliorating the devel opment of
the stabilized | esion that i s going to happen
| ater.

Then t her e was sone debat e about whet her or not
it is advisableto use various types of drugs.
Peopl e in the South of France use | arge doses
of aspirin and very | arge doses of steroids.
W are not sure what the role of steroids is.
So we are not sure whether or not it would be
a good thing to use them In fact, in order
toget the platel et activation or deactivation
nmechani sms going i nterns of drug therapy, all
you need is two aspirin tablets. So that now
we have a reginmen that is based upon sone
kitchen type comodities that are availablein
the galley, a little bit of aspirin and the
other factor, which is inportant in the drug
therapy that Tony Sl ark al | uded to, i s oxygen.

Frequently, in an exposed situation the
patient i s goingtobecoldandtherefore needs
to be kept warm | amnot going to get into
the probl ens of dealing with the hypothermc
patient. | will just talk about nmaintaining
an adequate homeostatic balance as far as
warmng the patient is concerned.

Now t hese patients as | said were transported
for periodsinexcess of six hours. Al nost all
of them showed consi derabl e i nprovenent and
many of themhad conplete relief of synptons
fromthis treatnent. They were tenpted not to
reconpress these patients because they had
apparent|y got conpl etely better and had | ost
all their synptons during transport withthis
type of therapy. Thirteen of these patients
who were not reconpressed had a significant
rel apse and then turned out tobedifficult to
treat. So even if the patient is better, the
i dea that you give the patient sonmething |ike
one of the short oxygen treatnents in the
chanber .

The majority of patients will be transported
by road and, as Tony Slark said, that is often
qui cker than air transport. W are findingthe
sanme sort of thing. W have virtually given
up the use of light aircraft and only in
certain circunstances do we use helicopters
mainly when there has been an altitude
deconpr essi on acci dent at one of the Air Force
bases around t he pl ace. W have several Marine
and Ai r Force bases within 200 nil es of us and
they invariably turn on their own transport.
For | ong di stances and t he | ong di st ances t hat
I amtalking about in this situation is the
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di stance fromthe Cari bbean or the Bahanmas to
Duke University Medical Center which is
somewhere in the vicinity of 800 to 1,600
nmles. Over those distances, jet air transport
isveryinportant. Jet air transport has some
advant ages as wel |. They are all pressuri sed.
The only aircraft that have appropriate
pressurisation systenms that enable you to
transport a patient at close to atnospheric
pressure, are very expensive aircraft. At the
present tineinterns of thesnaller commercially
avail abl e aircraft, the best one is the Lear
jet. Thelatest versionof the CessnaCitation
which will be coming out soon has a type of
pressurisation system that enables it to
operate at its nost efficient altitude of
30,000 to 35,000 feet and at the sane tinme
transport the patient at a pressure close to
sea level. Most aircraft cannot achieve this
and are forced to operate at sonewhere around
20,000 to 22,000 feet. This creates a double
set of problens. |t creates a very high fuel
requi renent because fuel consunption doubl es
ingoingfrom31,000to 21,000 feet. Thereare
ot her probl ens fromthe reduced al titude. For
instance, at the tinme of the Cuban crisis
several weeks ago, one case that we had
recently had to be transported from G and
Cayman | sl and, whichisalittle bit south and
west of Jammi ca, across Cuba. The aircraft had
to cross Cuba at 22, 000 f eet whichis bel owt he
normal jet route, which is protected by
i nternational | aw. The Cubans are quite happy
about commercial aircraft travelling across
at 30,000 feet. At 22,000 feet, they have t hat
ai rspace covered by SAM3 nmissiles. W had a
maj or delay in being able to go and get this
patient sinply because of the diplomatic
argunents involved in having access to that
| ower airspace. | ndeed, when the aircraft
turned up having picked up the patient, the
Cubans tried to turn them back, then changed
their minds and this went through several
gyrations with continual warnings that they
were violating Cuban airspace covered by
nmssiles. So you see that there can be sone
probl ens wi thflyingat 20, 000 feet. Conmerci al
aircraft are very reluctant to fly at those
al titudes. Most conmercial jet aircraft
operate at cabin altitudes of around 8, 000
feet with an operating altitude of 31, 000 f eet
and 39,000 feet. If they arerequiredto drop
to 22,000 feet or 25,000 feet they too double
their fuel requirenents andthat i ncreases the
cost of their operation enornously, because
you are tal king about an aircraft that costs
about $1,200 a minute to operate. In the
United States, and perhaps alsoin Australia,
the patient can be expected to bear the cost
of that. So that we find that the best method
of transportingthe patient over these sort of
distances is to use a relatively small
executive type jet like a Ctation or a
Citation Four or a Lear jet.

Because we have a snall air anbul ance group
that has been formed by the | ocal paranedics
trained in handling these sort of casualties,
we find it best to charter the jet by our own
group. The tine delay is considerably
shortened because our group knows how to
handl e al| the | ogi stical problens of getting
hold of an aircraft, all the conmunicati ons,
who to talk to in the government department
when you have to go over soneone else's
airspace, all these sorts of problems are
i roned out and can be rapidly dealt with. W

have found that it nakes t he transport of these
patients a whole |ot easier. Also we found
that ot her air operators have t ended to charge
the patient for thetotal round trip as though
the aircraft had to travel at that | ower
altitude all the way. The patient only gets
transported one way, so they tend to rob the
patient. W no |onger have that problem

The sort of aircraft that we are tal ki ng about
are executive turbo-prop aircraft which, in
contra-di stinction to nost of the other |ight
aircraft have consi derably nore space in them
to do things. You can maintain an |V, you can
mai ntain a patient on oxygen, you can get to
him you can nonitor him They tend to have
somewhat better communications and better
navi gation systems as well and that also
helps. We nmintain the first aid treatnment,
fluids and oxygen therapy, naintain adequate
body t enper at ur e t hr oughout t he whol e transport
period, no matter how short or how | ong and
general | y what we are dealingw th, particularly
with referred patients, are long transport
peri ods.

One thing | did want to ask, there is a thing
that has come out inthe United States fairly
recently. I do not know whether this has
spread to this part of the world yet. It is
an absolute requirenent that all physicians
nurses and paranedi cs have certifications in
cardi o- pul ronary resuscitation. And they
must mai ntaincurrency inthat. Has that sort
of little device spread yet? |t has good si des
and bad sides you know. You have to show
profi ci ency about howgood you are on a pl astic

dol | and then how good you are with the real
per son.
Question: Dr N ck Cooper

One subj ect that has been nentioned but not
di scussed that | think is of considerable
i nterest for anyone handl i ng di vi ng acci dents
particularlyinthe southernpart of Australia
or in New Zeal and, is the current managenent
of hypothernmia. | would very nuch appreciate
the comrents of the panel on howto deal with
a hypotherm c patient internms of assessnent,
nmoni toring, rate of re-warn ng and net hods of
re-warm ng.

Dr Chris Lourey

I think how you handle the patient depends
probably on the degree of hypotherm a.
Remenbering that at the extreme end of the
scale, that is profound hypothernia, the
patient nay appear to all i ntents and purposes
dead. Here | think that one should continue
i ntense cardi o-pul nonary resuscitation until
one getstoaunit of sufficient capability to
intensively monitor all aspects and that
i ncl udes bl ood gases and bi ochem cal anal ysis
and al so has the capability of centrally re-
warmng the patient. At the other end of the
scal e and certainly in our experience on the
Mor ni ngt on peni nsul a, nost of the patients we
see are nmldly hypothermic. 1 think that one
of the problens that you have in this is an
i ndi vidual whoisinthewater, and for exanpl e
had a near drowni ng situation, or has aspirated
a consi derabl e anobunt of salt water. Thereis
no way you can adequat el y assess t he pul nonary
status of that individual wthout doi ng bl ood



gases. Heisgoingtobeblue. Heisintensely
vasoconstricted so you cannot assess that, but
it opens a whole subject on its own which |
think will be discussed in greater depth by
John Knight in Singapore. | think that with
a mld hypothernia that one slowy re-warnmns.
Question: What
war m ng?

do you nean by slowy re-

Dr Chris Lourey

Slowy re-warmng, | think, is giving that

i ndi vidual intravenous fluids at body
tenmperature and slowy re-warning to anbi ent

temperature. | thinkthat suddenly re-warn ng
that individual by act of heating can induce
problens onits own. | thinkthereis one other

aspect tomenti on, nost boy scout organi sati ons,

nost skiing places and nountai n rescue t eans,

have these littl e al um ni umspace packs. That

isfineif anindividual is beingtransported
to prevent cold. W have had a situati on where
we have had a patient transported in one of

t hose shock packs. In essence, all it did was
to keep that individual coldtill he arrived.

I think bl ankets and if he i s consci ous, warm
fluids and the like all have a place. | am
sorry to be brief, but it is going to be
di scussed in depth in Singapore.

Dr M chael Davis

Chris, | totally disagreew thyour managenent
of mld hypotherma. Thereisreally quite a
[ ot of infornmation about this that is about 25
years old. The thing that everybody forgets
about m | d hypot hermi a aft er i mrer si on acci dents
is that the central body tenperature goes on
droppi ng. There have been many nany people
t hat have been recovered fromthe water in a
reasonabl e state, who have subsequentl|y gone
on to die. If there is any way possible
what soever of actively, rapidly, re-warmnng
t hose peopl e, peripherally then | reckon that
that is the correct way. | do not believe that
slow re-warming is the ideal choice in the
acuteinmersionsituation. |If youhave not got
any other alternative, well, fair enough.
There are plenty of things you can do even in
an open boat to get people out of an exposure
situation and at | east reduce that after drop.
You are never goingtototally prevent it, the
only way you can do that is by very aggressive

central re-warmng techniques. But if you
have got any way of rapidly re-warning them
then | reckon that that is the way to go. And

| have had some personal experience of this.
Wien | was keener and fitter and younger, |
used to do a | ot of I ong di stance conpetitive
sea swnming in the UK and after six, seven
and ei ght hours in the water, you were bl oody
glad to be put in a hot bath, | can tell you.

Dr Chris Lourey

One interesting case to showthat hypotherm a
can present itself in an odd way. There were
two chaps on a boat on t he Mor ni ngt on Peni nsul a
about six weeks ago. A conbi ned fishing-
di ving expedition conducted from a 12 foot
di nghy. The fishing had fini shed and t hey were
preparing for the dive. They overturned the
boat. One was drowned and one spent ei ghteen
hours in the water before he was found. Wen
he was found he was transported to one of the

nor e peri pheral hospital s where he was war ned.
He was transferred to us about twelve hours
after that, anuric. We presune his anuria was
due to the fact that after establishing an
adequate CVP and after a questionabl e use of
diuretics, he passed urine frankly
myogl obi nuric. W do not know whet her it was
due to the hypothermia and the intense
shivering invol ved, or whether it was due to
the repetitive trauma of hangi ng onto t he boat
during the night. Sothat the npbst sinple case
of hypothermia may in fact go on to other
t hi ngs.

Dr Peter Cohen

You nmade a comment that you wondered how or
what the use of a diving club having an oxy-
viva was. Well, | belong to a club. W have
an oxy-viva and since |’'ve been in the club
there have been two epi sodes of bends on cl ub
di ves. One was when t he cl ub presi dent deci ded
he woul d have a quick 45 foot dive on the way
honme wi t h hi s spare tank. The oxy-viva was not
used. | do not think that anyone in the club
could use it.

When | becane the Club Safety Oficer | said
“How does it work?” They said “l don't know,
we have always had it in the club”. The next
time they were out was a deep dive, 150 feet
weck dive, and one of the chaps got his
oct opus regul at or caught in his back pack and
he did not realisethat it was purging away t he
whol e time. He shoul d have done 10 mi nutes at
20 feet and 20 minutes at 10 feet on the way
up and realised he was not going to make it.
He signalled to his buddy that sonething was
W ong. They all followed himto the top,
clinmbed into the boat and nmade straight for
Prince Henry' s Hospital. But none of themused
the oxy-viva on the way.

Dr M ke Davis

There are two aspects of this. One is the
question of shoul d cl ubs be encouraged to t ake
oxygen on dives? The other aspect is should
they have resuscitation equipnent? Now, |
woul d go al ong very strongly w th encour agi ng
all dive clubs to carry oxygen on cl ub dives,
on boats and so on. | always carry oxygen. The
way we do it, virtually all the local clubs
around Christchurch, is that we put an
ordinary diving demand regulator on to an
oxygen source. Every diver knows how to use
of those, otherw se he woul d not be diving, or
maybe that is why he got into trouble in the
first place. But that is the sinplest way of
provi di ng oxygen.

Now, when you are faced with an unconsci ous
patient, there is no way that that will be
ideal. Although, if he is still breathing
theoretically you coul d probably still manage
witharegulator. It isthe unconsciousvictim
that you need t he resuscitation equi pnent for.
Most people, divers, |laynmen, paranedics,
doctors, are unable to use that sort of
resuscitation equipnment properly, and they
woul d be far better off, in nmy nind, being
taught to do nouth to nouth or nmouth to nose,
wel |, and bei ng kept updated. As far as John
Mller's comrents about certification is
concerned, | think that all club officers, all
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divinginstructors, all charter boat operators
shoul d be proficient. It should be part of the
regul ations. I do not necessarily believe

that every single diver should have full CPR
trai ni ng and be updat ed every year. Maybe t hat
is an ideal that we m ght achieve. It has got

good poi nt s and bad points as John M | | er sai d.
I think that those peopl e who are responsi bl e
for diving safety within any context should
have that conpetence, and that it is a
conpetence that | believe you can teach them

| do not believe that the majority of people
can be taught to use oxygen resuscitation
equi pnent successfully. So the people that
need resuscitation are nost likely to have
those around themthat are | east able to use
aresuscitator. Andthereby hangs therub. It
is fine if you or | are able to use oxy-viva
equi pnent conpetently, but this would not be
true of the nmgjority, and this is the
distinction that | think one has to discuss.

To ny mind, if you are just going to provide
di vers wi th oxygenfor thesort of transportation
situation that we are tal ki ng about, you slip
the mouthpiece into the guy’'s nouth. |
recommend the sinplest and nost likely to be
ef fective way of doingthat isto use an oxygen
tank with a diving regulator. Obviously, all
t he usual precautionsthat it nust becorrectly
col oured, not just be any ol d aqual ung. That
actual | y happened quite recently when soneone
put the oxygen tank on his back and had a
convul si on under water. It nust be clearly
| abel | ed “oxygen cylinder” and the thingto do
istobuildalittlerack and nount for it. And
that’ s a great way of providi ngthe wherew t hal .
One bends patient was transported on oxygen
gear, initially their owm wth a denmand
regul ator like this, and then subsequently
usi ng t he anbul ance equi prent. By thetinme he
reached us he was synmptomfree i n the way t hat
John M|l er comrented on. Despite that we did
treat himon a short oxygen table.

Dr John MIler

| would like to nake another coment. It
really is very sinple to make out a short
protocol for handling this sort of patient
based upon al | these sorts of kitchenrenedies.
They are effective. Certainly, | findthat the
figuresthat Fructus presented at that nmeeting
were extraordinarily convincing. They are
very sinpl e things that can be done, and do not
need a great deal of high powered expertise.

I f for some reason the pati ent cannot t ake oral
fluids then you have t he probl emt hat you need
to have intravenous fluids available. Chris
has j ust rai sed the questi on of usi ng Dextran.
| amsure that over the years many of you have
had dinned into you the potential value of
using either Dextran 70 or Dextran 40. Now,
theinitial use or Dextranin diving acci dents
at | east, was on a vol une expander. Wen you
gi ve Dextranin hi gh doses, it creates aseries
of problems. Someone who has a
haenoconcentration due to acapillary leak is
likely to becone oliguric. Wen the patient

becomes oliguric, having had a Dextran | oad,
heislikelytodevel opDextrancrystalsinhis
renal tubul es. That will give him acute
tubul ar necrosi s and conpl ete renal shut down.
Dextran 40 has got a very short half life and
therefore has a greater tendency to do that
than Dextran 70. Neither of themhas, except
transiently for sonmething |ike half a dozen
circulationtines, very nuch of a hyperosnol ar
effect. So it is not going to pull all the
fluid back out of the tissues when you have a
capillary | eak.

There is a potential role for the use of
dextran either 70 or 40 in | ow doses because
of its platelet coating properties. Thi s
requires approximately alitreinthefirst 24
hours. Dextran al so has t he di sadvant age t hat
itisexpensive. Intermnms of pl asma expansi on,
it woul dindeed be a very expensi ve substitute
for salt and wat er and sugar sol ution. Aspirin
innormally used doses, of sonething |ike two
tablets, is fine. That is sufficient to
produce a therapeutic effect for about three
days.

Chairman: Dr Darrell Wallner
John MIler, | wouldliketodirect aquestion
to you. Wth oral fluids to this situation,

I woul d be surprised, when you have got pain,
fear, stress, that you would get any gastric
absorption of oral fluids within four or five
hours. Wuld you like to conment on that?

Dr John Mller

Those sort of factors are i nportant but you do
get sone gastric absorption and certainly it
is slowed down. For that sort of reason and
for sinplification in ternms of devel oping
further conplications, | generally prefer an
i ntravenous line. But going back to sone
studi es presented by Carl Myyer, | guessinthe
fifties, resulting fromsome of the stuff that
cane out of Korea, there was the devel opnment
of what was cal |l ed t he “Moyer Cocktail”, which
i s basically abal anced salt sol uti on and sone
substitutefor Hartmann’ s or Ri nger’s sol uti on,
in fact. That solution was used effectively
in burns in operational situations and used
orally. There is noreason why one shoul d not
make these things up. It is a hell of a lot
nore effective than not doi ng anyt hing.

One of the npbst inportant elenments in any
diving accident, as it isin any accident, is
the reassurance of the patient. The patient
feels a hell of alot better if he feels that
sonet hi ng positive is being done for him So
give the two aspirins with reassurance and
expl anation as a positive therapy.

Dr John Kni ght

My point is that they nmay be abl e t o get oxygen
intoair cylindersin NewZeal and but you wi | |
not get CIGin Australia sellingyou oxygento
put in anything except a pin index oxygen
cylinder or alarge oxygen cylinder. Nowa pin
i ndex cylinder (C size) contains oxygen for
about 20 mi nutes resuscitation, if you do not
useit toomuch. It lasts for about 10 nmi nutes



wi th an oxy-viva bei ng used with one of those
resuscitator heads that inflate the patient
for you. So nost divingclubs donot carry them
because they are goi ng to have hal f an hour to
an hour and a half’'s boat ride to get hone.
Now, this short endurance is a problem One
solutionisaclosedcircuit oxygenresuscitator
such as the Konesaroff wunits used in the
Vi ctorian anbul ances, whi ch make a Ccyl i nder
last for along, long tinme. But the snag is
that you really need to be an anaesthetist to
apply the mask, because if you have got any
| eaks the oxygen supply is insufficient. It
can only provide 5 litres a mnute naxi mum
Any of those power assisted jobs are going to
provi de you with gas at up to 60 psi, which I
amquite certain does not do George any good
if he has torn his lung on the way up.

The suggestion that | have is that you make up
a suitable Magill type circuit with a clear
resuscitation nmask, so you can see his face.
You put inon 14 litres a mnute, which will
make a Ccyl i nder | ast for the best part of hal f
an hour. You can watch hi mbreathi ng because
the bag goes in and out with each breath. At
the noment, the CIG are busy selling us the
Robertson resuscitator head, which if it is
used each week, works. But if you put it away
for ayear it either jams on or off. It is a
pressure cycled gadget. Wien it reaches
cycling pressure it turns off. You have no
i dea, except by watching the victinis chest,

whet her gas is getting inor out. | amquite
certain that what you need is sonething
simple, so that you can detect it when it is
not wor ki ng.

Dr Chris Acott

Thisis avery funny but tragic story. | think

any oxygen cyl i nder or set to be used by | aynmen
shoul d be | abelled “Only use if the patient is
breathing”. | can remenber when | was wor ki ng
as a nmedico in Bermnuda. W had to go and
retrieve all the rich Americans coning over
for their second honeynoons. Al ot of doctors
have conventions there, and this particular
conventi on of doctors were pathol ogi sts. One
of their menmbers unfortunately had a heart
attack in the water, whichis quite comon in
Bernmuda wi th Anericans.

| arrived at the beach after running down and
found this teamof American doctors, rotating
around saying, “Ch, it's alright, doc, it’'s
al ri ght doc, we’ ve been doi ng car di o- pul monary
massage on this fellow. W started as soon as
he canme out of the water”. It was great. n
hi mwas pl onked t he oxygen mask runni ng at 10
litres a minute and they were doing their
cardi ac massage. But when | went to incubate
himl found that his whole nouth was full of
vonit and nobody had attended to his airway
what soever. So what did I do? | had to
i ntubate him al though the guy was dead. |
t hi nk t hat oxygen equi prent shoul d be | abel | ed
“Only use oxygenif the patient is breathing”.

Dr M ke Davis

That real ly backs up what | amsayi ng and what
John Kni ght has j ust sai d, you uset he si npl est
device possible. It is all very well for us
to talk about MG I|I’s circuits and so on and
so forth. The only thing divers know about is
using a diving regulator. If they are
unconsci ous, they cannot use it. That is why
everybody who gets involved in diving should
know howto do nmouth to mouth. But one of the
advant ages of using aregulator inthiswayis
that at | east the oxygen consunption is only

that of his mnute ventilation. This is
certainly nore econonical than oxy-viva
equi prent and all the other fancy types of
gear. OK, | accept your point thanif you were

abl e to know what his m nute ventil ati on was,
you would be able to get the MG Il circuit
appropriately, but youdorunintorebreathing
pr obl ens.

Dr John Kni ght

| suggested 14 litres a mnute, well above
normal m nute ventilation. So no rebreathing.
Thi s neans that expired and fresh gas goes out
of the relief valve. Even with that waste a
cylinder will last 27 minutes.

Dr M ke Davis

Yes, well that is inefficient. A demand
regul ator is the nost efficient way of using
your oxygen supply. And it is the systemthat
the diver understands, and the only one he
under st ands, that i s the point that | amtrying
tomake. NZIGwi Il not fill upany ol dcylinder
either, but there are plenty of practical |ads
around who can knock up an adaptor any tine
they Iike.

Question: Hownuch Stabilized Plasma Protein
Sol uti on shoul d we use as a pl asma expander ?

Dr John M ller

I knowthis is a very controversial thing to
say. For npbst situations in plasm expansion,
particularly when you are dealing with fit,
heal thy people with normal serum al bunmens,
then those are expensive substitutes for
crystalloid solutions. Dear, basically.
Later on there may be a case for getting into
conponent therapy. Particularly when a
patient with a severe diving accident may go
on to develop a dissem nated intra-vascul ar
coagul opat hy. Then you are using that for a
conponent therapy on the basis of that
synpt omat ol ogy and not purely as a plasm
expander . The sinplest form of plasm
expander is salt water. Wth a bit of sugar
init to help it along, provided that you do
not put too rmuch sugar init and get an osnotic
diuresis. | generally prefer to use a fluid
regi men that gives you a urine production of
1to 2 cc per kilo per hour. And we find that
that has, well, we have not done controlled
experiments so | should not say what | was
about to say. We find, though, that that does
not seemto prolong the effects of cerebral or
spi nal cord oedena.
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Question: Dr Janene Mannerhei m

How much ti ne can el apse beforeit is not worth
treating a person with an air enbolism or
deconpr essi on sickness?

Dr John M1l er

| feel very strongly about this. In the |ast
twel ve nonths | have been involved with the
treatnent of five major cerebral air enboli
that resul ted fromvari ous f orms of cat astrophes
in hospitals. One was a transbronchial
bi opsy, another couple were nmgjor punp
cat ast rophes duri ng open heart surgery, sonebody
el se had 60cc of air inadvertently injected
into his aortic arch. In all of those cases,
there were prolonged delays, including one
whi ch was about 54 hours. Now all of those
patients nade i nprovenents and all but one of
them made a conpl ete recovery. The |ast one
had mul ti-organ di sease and as he started to
i nprove and perfuse his head he bled into an
infarcted part of his brain and died. But the
ot hers recovered. | nmust admit to our surprise
that the patient with 54 hours’ delay after a
catastrophic punp failure in the theatre,
whose only activity before treatnment was to
sei ze on deep pain stinulation, recovered.

Characteristically, we findthese peopl e have
about an 18- 24 hour | atent peri od, when you see
not hi ng happen. Then at the end of that tine,
when you are about to despair, they start
i mproving and over the next 6 to 8 hours they
make dramatic i nprovenments. That particul ar
guy want ed hi s endot r acheal tube out at t he end
of that time and then wi thin a coupl e of hours
he was on the tel ephone to his wife. W then
managed him as a nornal post-op heart and
shuffl ed out of the chanber at the end of the
treatnent. So the point | ammaking is that
the delay in getting the patient to the type
of facility where aggressive, if necessary
saturation treatment, can be perfornmed, is a
hell of alot nore effectivethantryingtorig
up a series of make-shift systens to transport
a patient. You are better off going through
all the early reginen that | described,
getting the appropriate type of aircraft, and
gettingtowherethepatient canbe appropriately
treated.

That obvi ously does not apply to the situation
where you have a reconpression facility that
is reasonably right next to wherever the
embol i smtakes place. But even then, that is
not very effective as you know. The Royal Navy
has had about t hree deat hs i n 50, 000 subnari ne
escape exercises, despite the fact that they
have the full facilities there at the top of
t he tower.

Chairman: Dr Darrell \all ner
Any ot her questions? On this, or any rel ated
subj ect ?

| wouldliketothank all our speakers for this
i nformati on. Perhaps the executive m ght |ike
to consider the questions we have heard. A

group such as ours could well think about the
educational aspects directing information
towar ds t he di ve school s and i nstructor groups
because many of themare keen to joi n SPUMS and
are becom ng nmenbers. A sinple reginmen of
recomendations, if we coul d sort one out and
publiciseit through the various professional
di ve school s, woul d, | amsure, be wel coned and
useful , because they nust be just as confused
as nost of us. And we have t he benefit of sone
degree of skill in this field.

SAY “FLY HHM AND WE LL STRI KE

Readers will be aware of the consensus of
opi ni on anong participants at the 1980 Pul an
Ti oman SPUVS conf er ence concer ni ngt he r el evance
of helicopter or light plane use for nost
diving casualties. They felt that is was
usual Iy not the nethod of choice because of
time, noise, space linmtations and other
factors. The use of rescue helicopters in
certain sea and land situations seens a
significant benefit, however. Readers may
wel | be astounded to hear that New Sout h Wl es
Anbul ance per sonnel vi ewt he hel i copter service
asathreat totheir future enpl oynent and have
takenindustrial acti on (which neans inaction)
to protect thenselves. As the service is
extrenely costly conparedwiththealternatives
and the time benefits are usually negligible
inan emergency situation, their fears appear
to be the result of the pro-helicopter PR
Servi ce “sel ling” the gl amour t oo successful ly.
Possi bly doctors are nore at risk from the
m crochi p Di agnostic Conputers to a greater
degree than the anbul ance service officers
ever will be fromsuch a rival.

CLOSURE OF ROCHE | NSTI TUTE OF MARI NE SCI ENCE

The enployees of the Institute at Dee Wy
(Sydney) have been told that it will close in
June this year because of increased financi al
denmands on t he parent conpany in Swtzerl and.
The Institute, which opened in 1974, has
hosted a neeting of SPUMS nmenbers who were
givenatour of thefacilities andweregreatly
i mpressed by the equi pnent for the extraction
of conpl ex organi c conpounds fromnarinelife.
One critical factor | eading tothe closure has
been its failure to win the jackpot by
di scovering a conpound of conmerci al i nterest.
Nature, red in tooth and claw, clains victins
within the scientific community on occasion.
We trust that those unfortunately displaced
fromtheir present researches will speedily
find niches to re-establish thenselves
successful ly.



