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John Miller told us last year about a successful dive to
2,000 feet at Duke University really means that little
animals are only a good way of spending your research
grant. They do not teach us al that much about what we
want to know now that commercial diversarebeginningto
limit themselves in depth and use machinery instead.

SUMMARY

Medical support in Australiaisafew chamberswith afew
well trained doctors, whowork regularly inhyperbaricand
diving medicine, and a large number of doctors who see
andtreat diversfor commondiving problems, who haveno
access to chambers, but have lots of contact with divers.
Many havegonetooneor other of thesecoursestoimprove
their knowledge.

MEDICAL SUPPORT FOR COMMERCIAL DIVING
OPERATIONS

David Elliott

The sort of diving vessel that | am associated with is the
new MSV (multi-service vessel), a fire fighting, diving
support and repair ship, being built in Finland for Shell in
theNorth Sea. It will work only at our Brent ilfield. Itis
very large and supported on pontoons the size of a
submarine. It has a large diving system with two bells.
Divers can go down the supporting columns into the
pontoons in the dry, lock into a chamber and then go
straight out intothewater onanair dive. Itisadiving boat
and isvery expensive. We haveto supply medical cover
for people on board and for the medical crews. The
principlesarejust thesamefor that asthey arefor any other
diving operation.

To giveyou some idea of the Brent field platforms, there
will be about 400 to 500 people on board, sleeping,
working 12 hour days. The weather is not always very
nice. Evenwith50foot wavestheplatformis100feet clear
of the sea. That sort of weather means that the platforms
have got to betotally self-contained for five days or more,
asit may not be flying weather.

Thediversinfact divealmost entirely fromdiving support
ships. Rigsareliableto blow out and other accidents, such
asfire, may occur. There arelife boats which are roofed
inandtotally fireproof that can bedropped, so enabling the
ship’ scompany to get away. But diversunder pressureare
stuck in the chamber. So diving is done from support
vessels which are quite independent of therig.

PRIORITIES IN MEDICAL SUPPORT

First Aid, communications, trained medical practitioners,
medical centres, intensive care under pressure and
hyperbaric ambulance are the priorities which | wrote up

at a time when Andre Galerne and IUC (Internationa
Underwater Contractors) were trying to sell the British
Government a white elephant called the hyperbaric
ambulance. He was doing arather good sales job, saying
that therewereall thesediversintheNorth Sea, and noone
really cared about them. He had a portable pressure
chamber made of titanium, rated to 600 feet which can be
flown around in a helicopter. He suggested that it would
beagoodideaif webought it. Thislist resulted from one
of the few disagreements that | have ever had with Jacky
Warner, who is the Senior Inspector of Diving with the
Department of Energy. Heactually fell for the hyperbaric
ambulance, soweproducedthislist of prioritiesfor medical
support in diving.

First Aid

The most important medical support isteaching the diver
resuscitationandfirst aid. Divingfirst aidtraining goesas
far as teaching the diver how to put up drips, put in
catheters and if necessary put aneedle in the chest. The
diverswill actually be trained on cadaversin hospitals to
dothis. Thereasonisthat the diver under pressure can be
fiveor six hoursaway from anybody else at the surface, if
there was anybody else at the surface to get into the
chamber. Because of the depth of some of these dives, if
you take aperson down too fast they are not in good shape
when they get to the bottom. So first the divershaveto be
very well trained. We then say, that in terms of 12 or so
divers, there must be one diver who is trained to the
standard of the American EMTD, which stands for
Emergency Medical Technician (Diver). This requires
quite an extensive period of training, which isdoneto the
American syllabus. That ideal has not yet been attained,
but we do requirethat at least one diver in every team has
been on a special course of resuscitation and diving first
aid training. That isin addition to the statutory training
whichislaid downinthetraining manual for diversby the
Department of Employment. That has been fairly well
taken care of and the only point whichisabit tricky, isthe
refresher training. First aid isthe most important course,
because if the guy survives the first ten minutes, or hour,
he may survive abit longer. But if nobody isthereto do
anything during the first five minutes or so, then the next
four of the priorities cease to matter.

Communications

The second priority is communications. By that | mean
bothwhat you say and how you say it. If you get amessage
at 2 o' clock inthe morning, you can be confident only that
it isincorrect or incomplete. We therefore have a check-
list which is about six pages of things which the diving
supervisor should check of f beforehepicksupthetelephone.
Thediving systemisusually at the bottom of therig, or the
furthest part of the vessel, so if you ask about the blood
pressure, hewill go sprinting 100 yardsto find out, which
takes rather along time, particularly if you are paying for
thetelephone call. Sowelikethem to get all the relevant
information on the check-list and then have clear



communications. |If communicationsgo by telex, wetake
achance on the confidentiality of the General Post Office,
although we do know that people overhear, rather than to
scrambleitand putitincode. Thisisbecausel know of one
casewherethediver, whenthey decoded the message, was
given the wrong treatment. Avoid coding things for
confidentiality, it ismuch better to bein the clear and take
the risk that the newspapers will find out.

Trained Medical Practitioners

In the North Sea, the Norwegian and UK sectors in
particular, there aredoctorswho aretrained inthemedical
emergencies of diving.

Medical Centres

Now todefineamedical centre. A medical centreisaplace
to communicate with in a diving medical emergency. It
hasat |east two doctors. Y ou have got to havetwo doctors
on call becauseif thefirst doctor has been called out to go
to a case then of course another accident may occur
somewhere else. In order to have two doctors on call at
least three doctors must be availableto cover sicknessand
soforth. A medical centredoesnot requireto haveitsown
chamber, becauseall diversarerequired to have chambers
offshore anyway. So we have ateam of specially trained
general practitioners who are available to go to help with
adivingemergency. IntheNorth Seait can takethemfive
or six hoursto get therebecauseitisquitealong way, even
from Aberdeen, to where the platforms are. Only one
doctor need actually be availableto travel, the second one
needsto beavailableontheend of thetelephone. Sohecan
be several thousand miles away. | have in fact done that
duty fromoverseas. Sothereisnoproblemat all inkeeping
the centre going with only doctor actually on the doorstep.
But it should have two doctors at almost immediate
availability for telephone consultation.

Intensive Care Under Pressure

If, after abell blow up, you have two unconscious divers
requiringintensivecareateam of specialistsfromhospitals
in Aberdeenisavailableto go out and do their thing under
pressure.

Hyperbaric Ambulance

The hyperbaric ambulance, a means of getting the diver
back to the shore-side chamber, isawhite elephant which
we were forced to accept. Using the argument that all
treatment on dry land in the UK isaresponsibility of the
National Health Service we managed to persuade the
Scottish Health Department to take over theresponsibility
of theshorechamber. Littledidthey realisethat thecapital
cost is nothing compared to the running costs. We only
maintain the little titanium chamber that will run to and
from therigs. We have never had to useit in the three or
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four yearswe have owned it. It was used once about four
weeks ago, but not for medical reasons. The patient had a
medical condition, but the indication for transfer was not
medical, it was purely convenience, to allow the bargeto
leavethe North Seafor someother part of theworld. They
had aman on board with a mediastinal emphysemaand a
pneumothorax, who was having difficulty in breathing
during decompression. They took him ashore so they
could have a slow decompression. That is the only time
that it has ever been used. Itisvery difficult to think of a
conditionwhichwould be suitablefor transport, becauseit
isquite obviousthat themust important thingisto stabilise
the patient beforeyou movehim. Therefore anybody who
has not been stabilised doesnot requireto beevacuated. It
isfar better to take the doctors to the patient.

Classification of Doctors

The European Diving Technology Committee which is
associated with EEC has come up with recommended
qualifications and training for medical doctorsin relation
todiving. Y ouhavegot to bevery careful what comesinto
national regul ationstheback way. TheUnited Nationshas
got awholestack of bodieslikelLO (International Labour
Organisation) or LMCO (International Maritime
Consultative Organisation), whichexist for thesolepurpose
of dreaming up rules and regulationsto tell you why you
shouldnot. Theywill dipinall sortsof rulesandregulations
when you are not looking and you suddenly find your
country has signed the agreement and it is binding.
Unfortunately, the country is usualy represented by the
wrong Government department. If itissomething like oil
and gas, which interests the Department of Energy, it will
be the Department of Shipping that actually goes to the
meeting. So as a defensive posture in Europe, we have
done this ourselves. The European Diving Technology
Committeeisaquasi official committeeand wehavecome
out with a classification of doctors.

We did not use the term “diving doctor” because we
believethismeans people such asyourselves, doctorswho
dive or adoubly qualified asit were. We have therefore
avoided that term. We tried to use the term physician,
because the abbreviation of diving emergency doctor
spells DED and that would not be good news, but
unfortunately physician in French is a Physicist not a
doctor. So we have this rather clumsy term, Examining
Medical Doctor for Divers, who is a doctor trained to
conduct medical examinationsondiversfor fitnesstodive.
Heisontheapprovedlist. He need never enter apressure
chamber, nor need he have been underwater. However, he
must have at least 30 hours training on the subject. Heis
expected tokeep up-to-dateby attending suitablemeetings
andrefresher courses, so heknowswhether adiver coming
tohimisfit todiveor whether he should bekept off diving.
Wewill not gointothemedical standardsfor diving but the
standards are more stringent for commercia than for
sports divers and are very much more stringent for those
going into training, than for those who are aready fully
trained.
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The next category is the Diving-Emergency Medical
Doctor. Thisdoctor istrained to work with diversand in
particular to copewith themedical aspectsof every kind of
medical emergency. By that | do not mean divingillness,
| mean every type of diving emergency and you will see
what | mean as this unfolds. He must be fit to go under
pressure. He must have been trained as an Examining
Medical Doctor in the first place, then he must have
another 60 hoursof training, that isanother twoweeks. He
must have had practical trainingin pressure chambersand
be should a so have had underwater experience. Again, be
must keep himself up-to-dateby attending suitablemeetings
andrefresher courses. Weall know experience counts, but
there is no way of writing that in, but three weeks of
training at least gives us a certain minimum.

Then thereisthe specialist in Diving Medicine. Wetried
the term Consultant, but the other European countries
objected to this for some reason. The definition is “A
doctor generally recognised in the international diving
community asbeing well experienced in aspectsof diving
medicine”. Wehavethreecategories. Thefirstisadoctor
whoisconsulted on difficult or unusual cases by the other
two categories. The second is a medical doctor with an
expert knowledge of diving physiology. The reason for
that is because the Norwegians have already gonethat far.
They haveproducedinaNorwegian Petroleum Directorate
regulation the requirement that the doctor is the person
whowill determinewhat thebreathing resistancewill bein
the inspiratory valve of the demand regulator. He will
determine what the various peak flow rates will be and
what shape the pressure-volume loop will be. It is quite
unreasonable to expect a General Practitioner to do this.
But that isthe new Norwegian regulation and might even
filter throughinto theinternational Community. Thethird
category isaspeciaistinsomeparticular field of medicine
(other than diving) who has an expert knowledge of the
diving aspectsof hisspecial subject. Inthat wecaninclude
the ENT peopl e, the pathol ogi stswho do autopsieson dead
divers, all doctors in various hospital specialties, so that
they too count asaspecialistindiving medicine. Sol think
you will agreethat is a constructive sort of paper.

PRACTICALITIES OF MEDICAL SUPPORT

That is how the doctors are organised for medical
emergenciesin diving in the North Sea and how they are
trained. At Shell wetry to adopt the same standardsin all
partsof theworld. Surprisingly therearenocommercialy
or academically available training courses in diving
emergencies for helium work. None of the Navies run
them. TheNaviesonly runcompressed air diving medical
courses, so we have been running our own. We have now
runfour. What emergenciesdo wetrain thesedoctorsfor?
Theemergenciesarecertainly notlimitedtothebends. For
training one has to use a volunteer diver simulating
unconsciousness.  Unconsciousness in the water is not
easy todeal with. Evenwith hishead hanging forward and
small bottleson hisback itisnot goingtobeeasy toget him
through the small hatch into the bell above. Thereisno
easy way of doing that. There are two tricks one can use.

Oneisto half flood the bell so that he will be floated into
thebell. The secondisto havearatchet hoist and hook on
to the back of a harness and pull him up with the ratchet.
This all takestime. A further problem is the amount of
hose that the attendant inside the bell hasto haul up first,
before he can get the diver in. The maximum length of
hose allowed is about 30 metres, nearly 100 feet of hose,
and thereisan unconscious diver ontheend of that. Then
you have got to resuscitate him. Comex hoist the diver
from behind and put on a collar to hold his head back.
Oceaneering hoist the unconsciousdiver from thefront so
that hehasabetter airway. Therearevariousheroicefforts
taught for cardio-pulmonary resuscitation which can only
be good for morale. Unfortunately it has been shown by
work on electricity workerson polesin Americathat there
isno way, with any kind of cardiac massage, that you can
get circulationintothebrainintheerect position. Inabell,
even with no hoseinit thereisjust nowhere you could lie
the guy down properly and bear in mind that you have had
tofloodit upto about thighlevel to getthemanin. SoCPR
by adiver onanother diver isabit difficult. Thatisthe sort
of medical emergency that the doctor will obviously be
calledto. | donot know what advicehecangive. Asl said,
diving emergencies are not limited to bends.

Wealso havethe problem of thelost bell. Diving bellsget
dropped on the bottom of the sea. Thereal problem there
isthat within an hour or so the interior temperature of the
bell getsdown to thetemperature of the sea, whichiscold.
If thediversareonhelium, they may well dieof hypothermia
withintwo or threehours. So onetriesto provide adequate
thermal protection. Another problem which one has to
copewith is how to transfer the diver from thelost bell to
somewhere else. Thelost bell may be pulled back to the
surface, inwhich caseyou can transfer the diversfromthe
bell tothemain chamber. Or, ashashappenedrecently, the
bell isstuck and can not be pulled up, then you haveto send
another bell down and the divers have to transfer through
thewater to the other bell to betaken up. A problem with
hypothermiaisthat if you havegot tothestagethat they are
getting bloody cold, aswiththediverswhowereinthebell
which was stuck, they will need warming up before they
arefit enough to swimacrossto theother bell. Itwasa150
foot swim at a depth of between 300 and 400 feet.
Theoretically if they were warmed up too quickly, they
might vaso-dilate and collapse onyou. Infact ahot water
hosewasbrought acrossfrom therescuebell and hot water
was sprayed all around the bell and over the divers. They
felt fine very quickly and then did a very successful
transfer.

With divers who are brought back to the surface in their
bell andlocked ontothemain chamber, theproblemisthat,
providing of coursethey arenot lying acrossthehatchway,
you havegot to getinand assessthem. Inhypothermiayou
must never diagnose death in acold body, it must always
bere-warmedfirst. How areyou goingtoget at themtore-
warm them, because you have to shift them down into the
main chamber to do it comfortably? How much warming
shouldyoudoinsitutoavoid ventricular fibrillation when
you start trying to get them down from the bell into the
main chamber? These are unanswerable questions, but



you will be asked them if you are the doctor at such an
emergency.

Then there is the problem of the abandon ship. Itisa
Norwegianrather thanaUK regulation, but wefindweare
adheringtoitinthe UK, torequireahyperbariclifeboat. It
isalifeboat containing achamber whichwill lock ontothe
main chamber allowing diversto transfer under pressure.
Then the whole thing will be dumped over the side of the
vessel and float away. The principle problemisof course
sea sickness, the secondary problem is cold.

Although diving bells are very small, you can evacuate
divers inside that as well. In fact divers have been
transferred by bell as far as 150 miles to another rig and
successfully locked on.

Talking about chambers and the availability of chambers,
there is a rather neat one-man chamber built by Drager,
whichisreadily transportable. 1tisaboot shaped chamber
which will fitinsideaLear Jet. Thereason for the special
design is that the standard one-man chambers will not fit
into aLear Jet, but thisisavery short chamber and it will.
It can also go into an Alouette Helicopter. It has to go
transversely, but it will fit. Infact there are adozen or so
such chambersin one country. It isabsolutely ridiculous
that the country with the most organised diving emergency
systemisSwitzerland. Thereasonfor thisisthat the Swiss
Army and the Swiss Police do a lot of diving in the
mountain lakes. That isdiving at dtitude. They need to
check the hydroelectric schemes and practice anti-mine
warfare. They have portable chambers that can go by
vehicle or by air. The army now tends to send their
chamber by lorry tothesiteof thediving and treat thediver
on site. The system is available for civilian diversand |
would like to draw your attention to it. | had great joy in
drawing the attention of the National Health Serviceto it
in the hope that they may be able to do something similar
inthe UK, becausewe haveaslightly longer coastlinethan
Switzerland. Believeit or not, this scheme costs anyone
whowishesto subscribe$10.00 per year plusthecost of the
actual emergency if you ever haveone. Onecaninsurefor
that cost al'so. The SwissAir Rescue Servicewasbuilt up
to collect injured people from skiing accidents and motor
accidents, particularly road traffic accidents, in remote
partsof Switzerland. Itisavery well organised service. If
you are amember, you will be picked up by Lear Jet from
any other country in Europeand flown back to Switzerland
for treatment. That serviceincludesunder pressure. They
havedoneit from Spainand other M editerranean countries
under pressureto Switzerland for treatment. Theonly cost
isthe cost of theflight itself, and that cost comes out of a
medical insurance policy. Soitisagood scheme. Itisa
great pity we cannot haveit in the UK. Perhaps you can
manage it in Australia.

The White Elephant titanium chamber is quite easily
portable. It goes inside a Sikorski S61 helicopter. It
consists of awhite two man chamber and ared singleman
chamber which can be manhandled down to the diving
chambers at least adeck or two below the helicopter pad.
Theattendant isbrought upfirst, if thereisnot an attendant
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already under pressurein thetwo man chamber. Thenthe
patientistransferred under pressure. Itisafairly expensive
chamber system and isgood to 600 feet. At theend of the
helicopter ridethetwo man chamber islocked onto afairly
standard saturation diving system for medical treatment as
required. Itisabit of awhiteel ephant, becauseyou arenot
going to savethe diver who got unconscious in the water.

DISCUSSION

Question: Dr Bill Hurst

When unconscious divers are hauled into the bell isthere
lifeline aready attached, or doesthetender haveto swim
out and attach one?

Dr David Elliott

All diversin commercial diving areonahosewhichisgas
and hot water and communications. The standby diver
may be able to haul the diver in by his hose or he may
actualy have to swim out and fetch him. On our diving
emergency doctor courseswe actually train the doctorsto
do this. We put the bell down to about 30 feet, put one

doctor out, tell him to flake out and then send the other
doctor out totry and pull himin. Itisquiteabundleof fun.

Question:

What about CPR head down rather than head up?

Dr David Elliott

It would be feasible theoretically. It would not be easy to
do however. First you would have to get a hitch around
their feet. Secondly, their heads would be under water
until you blew down the water that wasin the bell. Quite
honestly, I think it would be easier to get themin head first.
Question:

Would that not involve re-designing the bells?

Dr David Elliott

Thereis no way you could re-design any existing bell.

Question:
Do al commercial divers wear the harness all the time?
Dr David Elliott

They all have the harnesson. It is part of the gear.
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Question: Dr Tony Slark

| was rather surprised at your enthusiasm for the Swiss
chambers, compared with your helicopter chamber, which
admittedly appearsto havevery little practical usagesofar
and hopefully never will have. But how isit that you are
soenthusi asticabout the Swissmonopl acechamberswhich
can flash around Europe with sports divers?

Dr David Elliott

The around Europe bit is very rare. In Switzerland they
have got three hospital swhich have got treatment centres.
To get patients into these hospitals they would otherwise
haveto go over high mountain passes. Sotheonly way to
get a patient safely from a diving accident to a treatment
centre isto take him under pressure.

Question: Dr Janene Mannerheim

What sort of gas banks or compressors accompany the
small ambulance chambers?

Two or three cylinders. Enough to last an hour or two.

Question:

Y ou mentioned thefirst aid resuscitation. Haveyou come
to gripswith the problem of updating CPR? It seemsto be
fairly well knownthat at | east yearly practiceisrequired by
not only first aiders, but also medical practitioners, if they
are going to safely and adequately use cardio-pulmonary
resuscitation. Surely the updating is as important as the
initial training. How do you cope with this problem?

Dr David Elliott

| think that is equally true of al the other techniques that
diversarebeing taught. At Dundeeand Aberdeenthey are
being taught intravenousdrips and pleurocentesisand that
sort of thing, which | think isvery important. Thetrouble
is that having had that training they are then sent out
somewhere remote like Angola and they will not be back
for threeyears. Itisaproblem, but at least initial training
is better than nothing.

Question: Dr Tony Slark

| was most impressed with that photograph of the Brent
fieldrigandtheswell aroundit, amost dramatic photograph.
The thought of launching a hyperbaric lifeboat from that
fills me with absolute horror. Is it envisaged that this
would ever be the case?

Dr David Elliott
In one word, yes. If the system were to blow up, if there

was a gas blowout and it caught on fire, the hyperbaric
lifeboat would be better than burning to death. Thereare

diverswho say that they would only get into a hyperbaric
lifeboat if the diving supervisor was to use agrizzly bear
to chase them out of the main chamber.

Question: Dr Tony Slark

Y ou saidthat thelocal hospital hasateam of specialists, all
available to fly out to manage the accident that occurson
the rig. | wonder whether this situation exists in
Newfoundland?

Dr David Elliott

Notatall. Itisuniqueto Aberdeenin Scotlandandit really
consistsof ananaesthetist and asurgeon who know enough
about the peculiarities of pressure to be able to give
regional blocksand dowhateverisnecessary andif intensive
careisrequired, to do that. That isabout all itis.

Question: Dr David Davies

In Adelaide, the plan for decompression sickness was to
take the patient to HMAS PENGUIN in aHercules. The
Vickersmonopl aceoxygen chamber at theRoyal Adelaide
Hospital isonly used for gasgangrene. It seemsto methat
Australia, acountry of vast distances, isideal for the use of
the Drager chambers.

Dr John Knight

Y es, transport under pressurecouldbethethingin Australia.
The trouble is that is costs money. It is another story of
competingdepartments. SometenyearsagotheDepartment
of the Navy decided that they could afford thirteen two-
men portable chambers, which could be locked onto new
two-compartment chambers in Sydney and Fremantle.
The order had to go through the Department of Supply,
whose engineers got in on the act. They said that the
specificationswere not adequate. They were not happy to
useoff-the-shelf proven valvesused in commercial diving
for controllinggassupply. They wanted specially designed
valves made. Designing these kept engineers busy for
about ayear. When they had finished the cost of each of
thethirteen small chamberswas going to be morethan the
off-the-shelf cost of aBabcock and Wil cox ten person two
compartment chamber. By thistimethethirteenauminium
shellswere ready to befitted out. At that point there was
one of the recurring financial crises, and anything that
could bescrappedwasscrapped. Sothechamberswereput
on the “no further progress’ shelf. That was some seven
years ago. | assume they have now been sold for scrap
aluminium.

Therewas an effort by the officer in charge of the School
of Underwater Medicineabout threeyearsago to purchase
commercialy available Babcock and Wilcox two person
portable chambers, which would have cost somewhere
around $20,000 each. The trouble was that portable to
Babcock and Wilcox is not portable to anybody else. It
took eight mentoliftit empty. Tryingto putitinto aboat,



using a hand operated derrick, with sandbags inside
representing the weight of two men, had to be called off
whenitlooked very likely that the thing would go through
the bottom of the work-boat. So that was rejected as
unsuitable. It could be transported on the back of an army
lorry. Thearmy wasvery keen to buy them but they were
talked out of it becauseit could not lock ontothe RAN two-
compartment chambers. If you are going to use portable
chambers, they have got to lock on so that the patient can
be transferred for treatment in the larger chamber.

Question: Dr David Davies

Surely there are enough divers in Austraia to rake up
$20,000 and get a portable chamber?

Dr Tony Slark

| think they did amagnificent job in Christchurch. It was
largely due to the guidance that came from two very
capable physiciansthat it was asuccess. Ingeneral, | am
adamantly opposed to thiswhol ebusinessof small portable
chambers. | think it is not a very good system for the
ordinary sort of scuba diving accident. In the working
diving accident you are bound to have proper chamberson
top of thediver whoissick. Inascubadiving accident this
does not happen. There is no way that your portable
chamber isgoing to be anywhere near the sick diver when
hefirst showshisillness. Hehasgot to be evacuated first.
Soyou areevacuating him asquickly asyou cantoasmall
chamber with no hospital facilities and with no proper
medical management. Y ou areinterposing just one of the
aspects in the treatment of the sick diver, pressure, at an
intermediate stage in his management. In most casesyou
would do better to carry out your evacuation compl etely to
the site where he can be treated fully.

In Tauranga, about 150 milessouth of Auckland, therewas
a movement such as you have suggested, when the local
divers got together after the death of the man that | spoke
about. They got a lot of money and bought a one-
compartment chamber. You can put asick diver and an
attendant in it. They have run out of money and nobody
elsewantsit. Itisawhiteelephant injust the sasmeway as
the more complex hyperbaric ambulances. It sits on the
back of atruck andisnever used. It would have been afar
better memorial to this poor chap who died if they had had
afast lifeboat in that area, instead of this chunk of metal
which, so far as| can see, is never going to be useful.

Question: Dr David Davies

You aretalking of 150 miles. In Australiawe aretalking
about getting them from Adelaide to Sydney, after they
have come 200 miles up the Eyre Peninsulaby road. One
hasgot to evacuateover very long distances. TheHercules
hasto fly from Richmond in NSW to Edinburgh in SA to
collect the patient and back again with him. It is many
hours of flying.
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Dr John Knight

Y ou can always charter a helicopter and fly low.

The great joy for most of Australiaisthat decompression
sicknessisrare. | do not know how many casesthere have
beenin South Australiainthelast 5years, but | expect very
few. In Melbourne, there would have been less than ten.
But in Sydney there are about twenty ayear. They do have
an aerial ambulance. The Surf Rescue people have a
chopper and they can get people to HMAS PENGUIN
quiteeasily. But few diversever contact that organisation.
They nearly always turn up in their own car, usualy
driving themselves.

Getting back to where peoplefeed into the system, itisthe
person himself who makesthe decisionto gotoachamber.
A doctor from Sydney found himself Safety Officer of his
club. Hewasan ophthalmol ogist, soyoudonot expect him
to be an expert on resuscitation. The safety equipment
included an Oxy-viva. He asked around the club to seeif
it had ever been used. The answer wasno. Hewent on a
divewhen the captain of the club got himself bent. All the
way homeherefused oxygen. Herefused any treatment at
all, except getting into his motor car and going to Prince
Henry Hospital. It is no good setting up a wonderful
evacuation system unlessthediversaregiving themselves
firstaid. | agreewith David' spoint that thefirst thingisto
make the diver capable of helping his colleagues.

Dr David Elliott

Therearetwo other exampleswhichareworth considering.
InIsrael many of thediving resorts have portable oneman
chambers. A lot of them are portable two-man chambers,
where the attendant can sit at the head of the casualty, the
L -shaped chambersmadeby Drager. After pressurisation,
the chamber is flown to Haifa, where the patient is then
transferred under pressure to the main facility. TUP
(Transfer Under Pressure) only works when you are
transferring under pressure to amain facility. It must be
organi sed so that the portablechambersareavail ableat the
diving site so there is no delay in getting the guy under
pressure and away. Israel isavery good example of how
TUP can be done.

In the USA they now have DAN, the Diving Advisory
Network. It isacode 800 number, atoll-free call. From
anywhere in the United States you can telephone this one
number and be connected to the co-ordinating centrefor all
diving accidents. Thishasbeenevolved partly becausethe
US Navy does not want to load themsel veswith too many
civilian diving accidents. NOAA (National Oceanic and
Atmospheric Administration) has given a grant to Duke
University to set thisup. Besidesthe national centrethere
arefiveor six regional centres. Jeff Davisin San Antonio
for theSouth-west, Dukeitself for themid-east, somewhere
in Florida for the Florida region, somewhere up in the
Great Lakesregion and one or two on the west coast. All
these places have chambers and doctors who are on 24
hour call specifically for compressed air diving accidents.
It has just been set up but it isvery expensive. Itisatrial
for two yearsto see how it goes.
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Question: Dr Ray Leach

For Australia, it seemsthat thepatternistotreat the patient
with 100% oxygen as close in time as possible to the
accident and then transport him by Hercules to Sydney.
ButusingalargeplanelikeaHercul esdoesseem somewhat
unnecessary. | understand that even commercial aircraft
can be pressurised to atmospheric pressure, but at some
expense to the airline. Should we not have some sort of
simpler aerial ambulance for divers, smaller Jets, which
could bepressurisedto atmospheric pressure, duringwhich
timethediver couldreceive100% oxygen during transport,
rather than bothering the Air Force for these expensive
Hercules?

Dr John Knight

If thediver can afford to charter aLear Jet he can beflown
at groundlevel. But how many of thediversyou know can
afford to have his own private jet? That is one of the
problems. Another problem is that civilians are only
treated at the School of Underwater M edicinebecausethey
are emergencies that turn up there.

Because the demand is small outside New South Walesit
isvery difficult to set up acomprehensive system that will
becost effective. If wearegoingtohavean Australiawide
system it is going to have to be Government funded and
with present financial attitudes the Commonwealth
Government is not going to pay for it.

DY SBARIC OSTEONECROSIS

David Elliott

Dysbaric osteonecrosis, athough we are not absolutely
certain of itscause, isan association of bone necrosiswith
exposuretopressurechanges. Thefirst caseswerereported
about 70 years ago. Pain was the problem and they were
found on X-ray to have damaged joints.

The British Medical Research Council decided that they
would do surveysfirst on compressed air workersand then
ondivers. They really got going inthe 1950'sand 1960’ s
and cameupwith quiteafew useful reportsinthe Journals.
Onemust appreciate that theradiological classification of
bone necrosis scooped in awhole lot of people who were
totally asymptomatic. Bonenecrosisoccursintwo places,
in the shaft of abone and in the juxta-articular region. It
is only collapse of the joint surface that will giveriseto
pain. The shaft lesion is for practical purposes totally
benign. The shaft lesions are histologically exactly the
same as osteonecrosis due to other aetiologies. It hasthe
same prognosis- aonein approximately 10,000 chance of
osteosarcomatous change. Two cases of osteosarcoma
occurring in compressed air workers with bone necrosis
have been written up.

Sofar asweareconcerneditisajuxta-articular lesion that
isimportant, because it can be a crippling disease. Inthe

1950sand 1960stherewasatenyear survey of diversinthe
Kiel Canal in North Germany. Of about 40 divers, 7
became totally unable to work.

A group of 79 Japanese divers had about 20% definite
lesions, of which about 15 were juxta-articular. John
Harrison and myself reviewed Royal Navy divers about
the sametime. Out of 350 diverswe found only 4% with
lesions, of which less that 2% were juxta-articular. Ohta
and Matsinukafrom Japan had 50% of diverswithlesions.
About 15% or 16% were juxta-articular. There is a
significant differencebetweentheBritishandthe Japanese
figures. If youlook at Ohta’ soriginal report, whichwasin
Japanese (1 had it trandlated) you find that the divers aged
18 only had about 2%incidence, thediversintheir twenties
had a5%-10%incidence, diversintheir thirtiesabout 50%
incidence and the diversin their forties had about an 80%
incidence of bone necrosis. There were 60 or so divers
aged 18 down to 2 divers aged 40. The dive profile for
these guys was given. Two diverswent down to 120 feet
or sofor four hoursinthemorning. Being of peasant stock
they knew nothing about decompression tables, so they
came up for their lunch and in the afternoon they went
down and didthesamething all over again. Which, aswas
said in the paper, is why the flag of the factory ship was
alwaysat half-mast. So there could be some cluethereas
to the aetiology of bone necrosis.

The shaft lesions are benign and appear to be basically
ossified fat. So to the pathology of the juxta-articular
lesions. Thefirst changeisacreeping substitution. New
trabeculae grow over dead trabeculae. The radio-opague
areaisafailure of new growth coming into that part. But
if you examine the area histologically you would find
evidence of new trabeculae replacing trabecul ae over as
much astwo thirds of the head of the humerus. Thelesion
isvery much more widespread than can be seen on X-ray.
Thereisalatent period. It takesthreetofour monthsbefore
thefirst X-ray evidence can be spotted. Thismakesit very
difficult togiveadiver theOK at any particular time, if he
isgoing along to a new employer.

What is the possible pathogenesis? As with spinal cord
decompression sickness, there are a whole stack of
hypothesesand you can takeyour pick. They areprobably
all true. Thereis an embolic hypothesis which suggests
that lipid emboli, which are formed from bubble activity,
enter theend vessel sof thebones. Autochthonousbubbles,
bubbles which are generated per se, formed in the bone,
may expand and cause occlusion of theblood supply. Then
there clever hypothesesliketheisobaric counter diffusion
of gases inside the bone, gaseous osmosis, change of
intermedullary pressureand all thosethings. Whatitreally
means is that we have not got a clue.

After all sorts of clever papers have been written on the
pathogenesis of thislesion, what do we actually find? In
the origina programme that John Harrison and | did the
surprising thing was that we got nothing in the hip joints.
The hip and shoulder are two juxta-articular regions that
are affected. You can get shaft lesions in both upper
humerusand upper femur, but they aremuch morecommon



