cane to m nd was his fri end who was par al ysed,

and he t hought he was going to be paral ysed.

He was so hysterical that he went totally
blind. He just could not see any nore and he
just fell on the deck. This sort of blindness
i s unusual in deconpression sickness. Mst
comonly it is a patchy fog, they see a bl ack
fog all over and rarely do you get a conplete
bl i ndness of this nature. After talkingtohim
we asked himto stand up and wal k. The chap
j ust stood up and he was wal ki ng around and he
was quite happy. Wereally could not call him
a case of deconpression sickness so we
di scharged him That night we went out to
di nner toget her and that was all the treatnment
he got. The next day we telephoned the
Ameri can Enbassy and sai d t hat t he pati ent was
quite well and that we had di scharged him So
you can see that all this takes us back again
to basics. Watch out for the synptomatol ogy
again the clinical examnation and the
synpt omat ol ogy. You have to match them up.

Question

Shoul d a patient with air enmbolismbe put in
t he Trendel enberg position?

Dr John Ml er

| donot thinkit is atrenendously rational or
useful thing to do. Evenif there were a |l ot
of gas trapped around the valves it woul d be
themtral val ve t hat woul d have bubbl es of gas
trapped under it and not the tricuspid val ve.
El evating the | egs nmi ght be useful if you are
dealing with a venous air enbolism Also it
is often very i nconveni ent to do when you are
transporting a patient. However, it is taught
fervently to nost paranedi cal personnel andit
certainly does no harm It certainly allows
a little bit of extra venous return for
somebody who for various reasons has had sone
i mpai rnment of cardiac output. |If the people
transporting the patient really fervently
desire to do this why not let themdo it?

But the Trendel enberg position increases the
central venous pressure andthereforeincreases
the intracranial pressure. That is going to
tend toincrease the back pressure whi ch woul d
tend to develop into cerebral oedema. So it
may even be a bad thing to do.

Dr Ji my How

| see it in another way. The nonment you have
bubbl es reachi ng the brain you can get into a
shock situation. If you conpare deconpression
si ckness i navi ators w t h deconpr essi on si ckness
in divers you find cerebral effects are
conmoner in aviators, while strangely enough
indivers it is the spinal cord that is nore
comonl y af fect ed wi t h deconpr essi on si ckness.
You can get a shock syndronme when the bl ood
pressure falls rapidly. | supposethat it is
due to the micro-danmage i n the vessel s and t he
effects of anoxia. By and |arge when you

record the bl ood pressure it islow | think
it wouldhelpif weusethat position. It would
push t he bl ood back to the vital organs. Wen

you have bubbl e formationit is mainly venous.
Venous return is increased when one is inthe

Trendel enberg position. | think it should be
the left lateral as well. This would tend to
al l ow the bl ood to rush through and t he | ungs
to filter out the bubbles. Sonmeone has said
that there is always a small intra-auricul ar
defect even in the adult. This would allow
bubbl estoreachthe arterial blood. Soif you
allow the bubbles to go freely through the
heart the chance of this is reduced. | still
teach the nedics to put the patient into that
position, because it will help in at |east
these two situations.

Dr Chris Acott

I f bubbl es reach the right side of the heart

the blood flowto the right ventricle will be
decr eased. So the anmount of blood that is
going into the left side of the heart wll

drop. Therefore the cardiac out put will drop.
That is why you get a drop in bl ood pressure.
Because of the air bubbl es trappedinthe |l ung

you get an increase in pul nonary vascul ar
resistance. The pul nonary artery pressureis
increased. So you get pressure rise in the

right ventricle. As 33%of adults have got a
patent i ntraventricul ar septumyou can get air
goingintotheleft side of the heart. Andit
may reach your brain. | think the decreasein
bl ood pressure is due to the decrease in
cardi ac output. Secondly it may be due to the
decreased blood flowto the vasonotor centre
of the brain.

Dr John Kni ght

As a change fromthe peopl e who have got good

chanbers | am going to talk about treating
deconpressi on sickness wi thout a chanber.
TABLE |
PRESENTI NG SYMPTOVS OF DECOVPRESSI ON
SI CKNESS. US NAVY
From Ri vera (1963). US Navy. 900 cases
Cerebral (including inner ear) 6. 4%
Spi nal 0.2%
Cardi orespiratory 0. 4%
Pain only 82. 7%
O her 10. 3%

If you follow the tables closely, serious
deconpressi on sickness has a pretty |ow
i nci dence, adding up to sonewhere about 7%
(Table 1). However, if you treat sports
di vers, who have deep water to divein, you get
a different picture. Ednonds worked i n Sydney
and Erde in Hawaii. They treated 100 people
and sonewhere above 50% had serious
deconpressi on si ckness (Table 2). Dependi ng
on where you are situated you are goi ng to get
a very different group of peopletotreat. W
are lucky here, we are not likely to get
serious deconpression sickness because we
have not been in any water deeper than about
60 feet sofar. Soevenif we are goingto have

trouble, we would be very unlikely to get
anyone seriously ill wth deconpression
si ckness.
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TABLE 2

PRESENTI NG SYMPTOVS OF DECOVPRESSI ON
S| CKNESS. SPORTS DI VERS

FromEr de & Ednonds (1975). Sports divers. 100

cases.
Cerebral (including inner ear) 33%
Spi nal 13%
Bot h spinal and cerebral 5%
Cardi orespiratory 1%
Pai n only 33%
O her 15%

How t o avoi d deconpressi on sickness ought to
be enphasi zed to divers. Table 3is asinple
collection of information. Mst diving boats
in Australia do not have a shot rope that will
dangl e directly beneath the boat. They have
arope and they may tie a tank onit, and it
dangl es at an angl e dependi ng on the currents
goi ng under the boat. Sone years ago t he Royal
Austral i an Navy rescued a hel i copt er when t hey
should not, as it was in 200 feet of water.
They would have done nuch better to have
enpl oyed a commerci al firmusing heliumto get
it for them But they felt they had to prove
that they coulddoit. It wasinaverycurrent
prone place. Their deconpressions were done
on shot ropes. But the shot ropes were not
vertical owwngtothecurrent. It is saidthat
every diver got bent during the recovery.

TABLE 3

HOW TO AVO D DECOVPRESSI ON SI CKNESS

Al ways do “no deconpression” dives
Know t he depth of water

Watch the tinme

Ascent at 60 feet per minute or slower
Do not fly within 12 hours of diving

If you must deconpress:
Fol | ow t abl es
Use a shot rope

Have spare air on the shot rope

FlI GURE |
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There is still anmythtaught in Australia that
you cannot get bent on one tank. In Figure 1
the black line is the no deconpressionlimts
of the USN, RAN and RNPL air Tables. They are
all within the thickness of that line. If you
swi mvery slowy and do not work too hard you
can make your air | ast to take you outside t hat
envel ope from30 netres downwards (the dotted
line). Evenif youare workingreasonably hard
and ventil ating at nearly doubl ethe rate (the
thin line) you can persuade your tank to | ast
you outside the safety envel ope at about 35
metres, which explainswhy | will not go deeper
than about 80 feet. Remenbering that the
safety envelope is not safe for everybody.

This is a story that was published in the
British Medi cal Journal in 1973. A34 year old
di ver who dived quite deeponair was alittle
short on deconpressiontine. He usedthe usual

treatment that divers use for their pain, beer

or whi sky or sone ot her al cohol i ¢ beverage. He
turned up at the hospital on anisland in the
Engl i sh Channel that di d not have a r econpr essi on
chanber, a little bit outside John Mller’'s
envel ope of 4-6 hours. Actually 15 hours after

sur faci ng. He conplained of a pain in his
right shoulder, that he was giddy, that he
coul d not wal k very wel |, and t hat he coul d not

nmove his right arm The doctors discovered
other things wong with him Treatnent was
rather difficult as he was drunk. They could
not get the patient over to England until the
next day. They thought that they really ought

totry something in the interval. They used
Dextran 40 to decrease the sludging and
correct the haenmoconcentration and stop |ipid
enbol i. They used sone heparintotry and sl ow
down the cl otting process. They used Manni t ol

to reduce the cerebral oedema, and they used
fructose to sober him up. They gave him
am nophyl Iine for the broncho-constriction.

Probably the nmpbst inportant thing that they
did was to gi ve hi moxygen. The point is that

he inproved with that treatnent.

TABLE 4

PROBLEM AND TREATMENT

Probl em Tr eat nent

Bubbl es Reduce size by
compressi on oxygen
br eat hi ng

Haenoconcentrati on I nfuse |iquids
Circul atory stagnation Dextran 40 and fl ui ds
Ti ssue anoxi a oxygen

When you are away fromhone and ni ce chanbers
you still have got the sanme problens with
deconpressi on sickness (Table 4). You have
got bubbl es t hat have got to be squashed. You
want to get the gas out of the bubbles and you
use oxygen for that. You can rehydrate them
by putting liquids in. You can inprove the
stagnation of the shut down circulation with
Dextran 40 and fluids. Odinary electrolyte
fluids are probably just as good. The Dextran
40 does work miracul ously in people who have
got shutdown areas and it seens to uncl unp and
free the red cells. But you nust give them



plenty of fluids with it otherw se you get a

jelly inthe term nal renal tubules. And you

cannot do much about that in the wilds.
TABLE 5

FACTORS AFFECTI NG SUSCEPTI BI LI TY

Previ ous Dives

Accl i mati sation Age

oesity Physi cal Condition

Al cohol Exertion

Fati gue Hydrati on

Chilling Intercurrent Il ness
Anxi ety Dr ugs

Table 5 lists the factors affecting

susceptibility to deconpression sickness. Age
and physical condition and hydration all
affect us. The norning after the night before
is not a goodtime to go diving but we all do
it. Those of us who have not dived for a year,
are a little anxious when we fall into the
water. Those of us who are diving wthout
adequat e protective clothing are prone to get
chilled. Those of us who have a headache nay
have t aken aspirin and be i nprovi ng. Those of
us who have got anxi eti es and are taki ng Val i um
do not know what wll happen underwater.
Al cohol and fatigue and obesity are pretty
regul ar conponents of a SPUMS neeting. As for
acclimatization, those of us who do not dive
very often are nore at ri sk than t he bl oke who
i s working under pressure every day.

TABLE 6

ADVANTAGES OF OXYCGEN THERAPY | N
9 METRES OF WATER

No ni trogen added to ti ssues during treatnent.
Bubbl es approxi mately hal ved in vol une.

Di aneter reduced approxi mately 20%

I ncreased tissue oxygenation.

Large nitrogen pressure gradient.

No ri sk of CNS oxygen toxicity.

No risk of DCS for attendants.

Wt suits still effective insulation.

Nowto turnto Carl Ednond’ s underwat er oxygen
treat ment whichis consi deredtobe controversial
but is in fact only taking the 60 feet oxygen
Tabl es out of the chanber and popping themin
the water at 9 metres (30 feet) (Table 6). It
has sonme advantages, you are not adding
nitrogen to the tissues, which you do if you
reconpress sonmebody on air. The bubbl e
di ameter goes down and there is a large
nitrogen pressure gradient while you are
breat hi ng oxygen at 9 netres (30 feet). You
i mprove tissue oxygenation. You should have
norisk of CNStoxicity. Youare certainly not
going to bend the attendant. And the wet suit
still keeps youreasonably warm | amnot goi ng
to say that this treatnent is ideal. In fact
| do not think it is ideal, but when you are
faced with a 12-24 hour del ay before getting
the patient to a chanber, and he has got to pay
for the aircraft, | think it is probably
wor t hwhi | e considering, if you have got this
equi pnent with you, treating him because you
may cure him and save himthat journey.

TABLE 7

REQUI REMENTS FOR EMERGENCY RECOVPRESSI| ON
I N WATER USI NG OXYGEN

Ful | face nask

Depth limt 9m

Wet suit

Shot rope

Support

Attendant in the water

Conmuni cati on system

Tabl e 7 shows what you need. The patient needs
to have a full face mask so that he can vomt

or go unconscious Ww thout drowning. The
patient nust wear protective clothing and
i nsul ation, a wet suit. You have got to have

a shot rope, so you knowwhere t he patient is.
You need to have ropes tied to the patient so
t hat he cannot drop deeper than 9 nmetres. They
have got to be supported becausetryingtostay

at one depth in the water is extrenely
difficult.
The pati ent nust be overwei ghted. Sittinghim

inthe bight of aropeis aperfectly adequate
way of supporting him But the patient will
not thank you. Inatrial of the equi pnent at
Truk, Janene got very fed up after about 20
mnutes sitting in the bight of the rope. W
had wei ght ed her around t he wai st, so her feet
were |l ight and fl oated up ti ppi ng her backwar ds.
Al so t he bi ght of the rope cut into her bottom
It will cut in even nore unconfortably if it
is tied round the waist. These people are
going to be in the water for nearly three
hours. You have got to have an attendant down
there to make sure that the patient is getting
better. It is best to have two attendants.
Thi s al | ows an ef fi ci ent comruni cati on system
The patient can speak into the full face mask
and the attendant can hear. Ayank ontheline
to get the second attendant down to take over
and the first attendant to take a message back
to the surface.

TABLE 8

TREATMVENT PLAN

Patient to 9 netres on oxygen (hose | ength
12m

Attendant breathing air.

30-90 mi nutes at 9 netres then ascend at one
nmetre event 12 minutes (or 1 foot every 4

nm nut es) .
If synptoms recur, halt ascent for 30
nm nut es. If oxygen runs out during the

patient to the surface.

Do not give the patient air underwater.
After surfacing gi ve 100%oxygen al ternate
hours for 12 hours.

Al'l you need on the jetty is a |arge oxygen
cylinder and t he yel | owbox. SPUMS has a back
pack that you bolt the oxygen hose to so that
the mask wi Il not pull off the patient’s face.
It is a good idea to have a non-return val ve
at the bottom of the oxygen line so that if
anyt hing goes wong the face mask does not
suddenly fill up with water. The hose is
marked of f in feet, because the treatment is
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extrenely sinple (Table 8). You take hi mdown
to 9 netres. You | eave him there for 30
mnutes, andthenif heis better, youpull him
up at the rate of a metre every 12 m nutes or
a foot every four mnutes. Marks which is
probably a better method of reducing pressure
than coming up in netre steps every 12 to 15
m nutes. Marks on the hose are a great help
in controlling the ascent.

I f he has a neurol ogi cal bend he gets at | east
60 m nutes at 9 metres bef ore bei ng br ought up.
The stay at 9 netres can be safely extended to
90 mi nutes. The E size cylinder will allow90
mnutes at 9 netres and the 120 m nutes of
deconpression as wel |l as having sonme left for
oxygen at the surface.

FI GURE 2

Face mask
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|

Exhale Valve (with side inlet)
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FI GURE 3

ADAPTOR TO FIT A DI VING REGULATOR TO A
LARGE OXYCGEN CYLI NDER

Nut on threaded

O-ring Male connection

Large oxygen
¢ylinder outlet

Standard diving
regulator connection

One nust continue to give himoxygen once he
has been deconpressed. For oxygen at the
surface one can either use a sinple bag and
mask set up (Figure 2) made from readily
accessi bl e anaest heti ¢ equi pment or the diver’s
regul at or as recormended by M ke Davis. To use
a regulator with a D or E cylinder one needs
an adaptor (Figure 3) to screw into the
cylinder outlet inplace of the reducing val ve
used for the underwat er treatnment. The bag and
mask have t he advant age t hat you can watch t he
bag nmoving with each breath and see that the
chap is breathing properly.

Chai rman (Dr Tony Sl ark)

In New Zealand we reconmend that divers
besi des staying within the no-deconpression
(no-stops) linmts use up the spare air that
should renmain at the end of a no-stop dive
doi ng a deconpression stop. There is often a
great deal of interest to be found during the
20 foot level on the cliff face. This stop
enabl es you to use up your gas and will add to
your safety margins.

Question

You say that the person can vonit into the
mask. How do you get rid of the vonmt?

Dr John Kni ght

It is afull face mask and there is plenty of
space to vonmit into. After vonmiting, you just
pull the chin away and the vonit drains out.
Because it is afull face mask, if the patient
goes unconscious, he will not drown, but |
woul d not use the equi prent for an unconsci ous
patient.

Dr John Ml ler

In spite of the use of a wet suit the water
tenperature is terribly inportant. Thi s
system should not be used if the water
tenperature is | ess than 32-33°C. 2.5t0 3.5
hours in a wet suit in cooler water makes
hypothermia during treatnment a very real

issue. It is probablyuseful intheequatorial
belt. It is not useful in places like the
Cari bbean. It is not useful in Southern
Australia nor in New Zeal and waters. It is

usef ul of the

wor | d.

only in this warm water part

Dr Ni ck Cooper

Recently a treatment at Heron I|sland, using
t he Ednonds Under wat er Oxygen Appar atus hadto
be abandoned after 30 minutes because the
patient got too cold to tolerate stayi ng down

any longer. So hypothermiaisareal riskwth
this treatnent. Witer tenperature there is
about 24°C.

Dr Ji nmy How

Thi s probl emis very real. Youw |l be hearing
al ot about fishermen divers at the conference
who are three to four days away out i nthe South
China seadivingto get their fish. Wen they
get bent they take about three to four days to
reach Singapore. That is a very real problem
and this underwater oxygen treatnent could
hel p them trenendously.

Qur fishernen divers do al nbst exactly what is
recommended here. Wth one inportant
difference, they use air. Al so they go nmuch
deeper. They do wet deconpression therapy,
and do it very badly. The victim is
unconscious, and is lowered i n a basket back
to110feet or to 130 feet. Sonebody cones down
to acconpany him The saddest part of the
whol e story is that after he wakes up fromhis
unconsci ousness and hi s paral ysi s has i nproved



they wi nch hi mri ght back i nto paral ysi s again
because they pull him up wthout any
deconpr essi on stops. In fact they repeat
anot her dive. W keepontryingtoteach about
t he need for extra deconpression onthe second
di ve.

Dr John M1 ler

To enphasi ze t hat sone nore. The standard way
of producing an animal nodel of serious
deconpr essi on sickness is to give an animal a
dive that is either bends produci ng or al npst
so. Then, after asurfaceinterval, reconpress
to a predetermined depth, stay there for a
short while and deconpress straight to the
surface. That produces avery good spinal cord
deconpr essi on sickness. An anal ogue of that
soneti mes happens in humans. This is one of
the t hi ngs t hat bot hers me about t hi s under wat er
oxygen therapy. If the treatnent has not been
conpletely effective, thenit carrieswithit
the potential of turning the pain only bend
i nadequately treatedinto avery severe spi nal

cord injury. That would be another caveat.

Dr John Kni ght

The instructions that come with the kit say
that youtake himto 9 netres, 30 feet, and keep
hi mt here for half an hour. |f heis conpletely
better then you start deconpressing him [If
be is not conpletely better, you give him
anot her 30 minutes, and i f he has got a spi nal
problemin the first place, you give him at
| east an hour, and you can extend that by
another 30 minutes if you are worried. One E
size cylinder will do all that treatnent and
still have oxygen left for himto breathe at
the surface. | do not know how nmany tines it
has been used. | knowit has been used in New
Gui nea, Rabaul and Bougainville. It has been
used on patients wth neurol ogical bends.
Carl Ednmonds clains that everyone has been
consi derably inmproved and nost of them have
been render ed synpt omfree. Wen you consi der
that the alternativeis along delay, and then
a del ayed treatnent, | do think that it may
well have a part to play.

Dr John M1 ler

| agree than underwater oxygen therapy can
have a place, but within the caveats of the
need for a high water tenperature and the
possibility that if the treatnent is not
adequate that you could be in a worsening
situation.

Chai rman (Dr Tony Sl ark)

This only treats with pressure and oxygen and
is not in any way going to help the long term
bi ochemical results of bubble formation. It
is possible that relying upon this system at
a del ayed stage in the patient’s managenent
could result in further delays at a time when
one shoul d be treating, not bubbles, but what
t he bubbl es have subsequent!|y produced in the
bl ood, the prelimnary stage of coagul ation
coagul opat hy.

Dr Ji mmy How

| have mny reservations about this treatnent.
| woul d subscribe to 30 minutes at 9 netres.
But | am worried about convulsions if you
extendit for another 30 m nutes. W train our

Navy divers in oxygen sets and | have seen
convul sions at 25 feet. The only difference
here is that the treatnent is free flow,
whereas we have a circle system a closed
circuit, for our divers when breat hi ng oxygen.
Tomy mind, if youtry to pushit for another
30 mi nutes, the chances are quite highthat you
will get a convulsion even if you give them
free flow

Dr John M1l er
| treat people for 6 hours or nore at 2

at nospheres absolute breathing 100% oxygen
and t hey do not convul se. Adnmittedly they are

inachanber. Theinportant thingisthat they
are at rest. You are talking about one
situation and transposing to another. The

wor ki ng di ver is breathingonaclosedcircuit
rig which requires a certain amunt of CO to
activate the soda line. It is equipnent that
has got a fairly high breathing resistance.
The ef fort of worki ng and of breat hi ng agai nst
this resistance is quite enough to raise the
PaC02 which lowers the threshold for oxygen
convul si ons. Wth the underwater oxygen

treatment you have virtually no breathing
resistance and the patient is at rest, not
wor Ki ng. if the patient were to start
shivering, that might be a whole different
t hi ng.

Question

Do you regard oxygen therapy as essential in
the treatment of deconpression sickness?

Dr John Mller

Yes, but not necessarily in the water. Even

wi t hout reconpression you can give fluids and
sinplethingslikeaspirin. That was the point
in my talk about reports from the South of
France. | woul d give the patient a good fluid
| oad and maybe some aspirin. | would do that
even when | was going to use this underwater
oxygen equi pnent .

Question

What woul d you do if you were in the m ddl e of
the Coral Seawithadiver withapainonly bend
12 to 14 hours from a chanber?

Dr John Ml ler

It isquite sinple. You give hima good fluid
| oad. | woul d al so gi ve hi ma coupl e of aspirin
and while | was doing that, | woul d be having
hi m breat he oxygen as much as possible. By
t hen somet hing I'i ke 30 m nut es woul d have gone
by. |If he was getting better by hinmself, |
woul d conti nue fluidand oxygen. |f he was not
I woul d put hi mover the side to soak. There
ar e some advant ages i n gi vi ng hi moxygen at t he
surface. You will need tinme to exam ne him
because | want to find out whether or not he
has in fact got deconpression sickness. And
if he has, whether or not he has any
neur ol ogi cal conplications associated wth
it. If you havethe oxygentreatnent equi pnent
on hand, it is awfully easy and awfully
tenpting to use it when a guy says he has got
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apaininhisknee. | thinkthat what you should
doistoproceedw thdue caution, knowi ng t hat
you have got that as a back up. You can then
afford to be thorough.

Chai rman (Dr Tony Stark)
I vi ewt he pat hol ogy of deconpressi on si ckness

as going through various phases in which
different aspects of treatnment are nost
i mportant.

Inthefirst phaseit isreconpressionpressure
itself, that is the npst inportant factor.
Then hyper bari c oxygen becomnes nor e si gni fi cant
than pressure. Later, the pathol ogy changes
further and it may be that hyperbaric oxygen
is the only part of the treatnment that is
necessary at all. Going on further, neither
i s goingto nmake any di fference and the | esi ons
are absol utely permanent.

Q her questions were asked and st at enent s nade
by the audi ence. Unfortunately, the quality
of the recordi ng was not good enough to all ow
transcription.

SPUMS SCI ENTI FI C MEETI NG 1980

FRI DAY JUNE 27th
DECOVPRESSI ON S| CKNESS SESSI ON TWO

Dr Chris Acott

Cerebral oedena and t he use of barbiturates in
the treatnment of head injury is one of ny
interests. | have nade the assunption that

bubbl es inthe cerebral circul ati on causes the
same pat ho- physi ol ogi cal responses as an acute
head injury or an acute stroke. |If so, the
i schaem a, which is the primary neurol ogi cal

danage, is foll owed by secondary neur ol ogi cal

damage. We all know that the nost inportant

thing in treating head injuries is not the
actual primary insult, but the problemthat

secondary danmage i s caused t hr ough hypoxi a and
retention of CO,and an unclear airway. The
mai nstay in the treatnent of cerebral

deconpr essi on si ckness or cerebral air enbolism
i s reconpressional pressure, but before this
can be instituted we have to make the
di agnosi s. A reconpression chanber has to be
made ready and avail abl e. The diver has to be
transportedto the reconpression chanber. And
del ay has t o be mi ni m zed bet ween t he di agnosi s
bei ng made and t he di ver actual |y reachi ng t he

chanber . In South Australia we have a
reconpressi on chanber at the Royal Adel aide
Hospital. It is a Vickers nonoplace oxygen

chamber which | regard as a one nman coffin.

In South Australia the majority of diving is
done either on the Eyre Peninsul a or down the
coast fromAdel aide or at M Ganbler. Now M
Ganbi er presents a very special problem and
thisiswhat stinulatednmetothink about this.
People dive in sink-holes, caves in the
i mest one where the roof has fallenintoallow
access. These are alnost all on farns, and so
transport and getting facilities to the diver
is difficult. If somebody gets bent at M
Ganbler, it is 250 m | es to Adel ai de and about

250 m | es to Mel bourne, sotherew || be del ays
of up to probably three or four hours.

After Tuesday night’s talk, | think we have a

very, very good retrieval system in South
Australia. An Anaesthetic Registrar, or an
I CU Registrar, in his final year, or a Staff

Anaest heti st or Staff | CUperson goes out. W
al ways go out to the patient and bring the
patient back. This is in preference to
bringing the patient tous. W have a St Johns
Anbul ance aircraft onten m nute standby. The
pilot has to be within ten mnutes of the
Adel ai de ai rport. W have a helicopter and a
very efficient road system W take everything
with us, including resuscitation equipnment
and nonitoring equi pnent. W can intubate in
the field, we can monitor ECG s, we can put in
a CVP, and we can ventilate the patient with
a Birdrespirator. Here is an exanpl e of how
ef ficient our systemis. The pupilsof agirl,
aged 13, who had an extradural haenatons,
dilated up while the doctor, 150 miles from
Adel ai de, was talkingto me. W had that girl
onthetabl e with her head open wi thin 2 hours.

Because of the physical inpracticalitiesof M
Ganbi er, | consi dered what we shoul d doif sone
di ver cane up convul si ng and was unconsci ous.
Is there any first aid we can give the diver
at the site? And if reconpression treatnment
fails, isthere any ot her treatnent that we can
givethe diver after histreatnent? So |l began
to think about the use of barbiturates in
cerebral oederma, which after a del ay of about
three of four hours is probably the thingthat
we aretreating. Youhavetheprimary cerebral
insult whichis foll owed by cerebral hypoxi a.
This can either be global or focal. W know
that if we examine divers with bends very
cl osel y, you find subtl e neurol ogi cal changes,
whi ch neans they probably have got focal
| esions. The cerebral hypoxia sets up a chain
of events which then follows a never-ending
circle and ultimately | eads to neuronal death
and death of the patient.

Cat echol am ne- nedi ated hypermetabolism is
i ncreased. There is an increase in anaerobic
glycolysis which leads to an increase in
I actic acidosis. This acidosiscanleadtotwo
things. First aninter-cerebral hyperosnolarity
and oedenma which causes neuronal danmage.
Also, it leads to reactive hyperaem a and
di sturbed autoregulation of the cerebral
bl ood flow. Both of these |ead to vasogenic
oedena. So you get a raised intercranial
pressure which itself will decrease cerebral
perfusion pressure, and so reduce cerebral
per f usi on and so you have got secondary danage
to the neurones which then conpletes the
vicious circle leading to cerebral hypoxia,
and so you get the whole circle starting all
over again.

Way do | advocate the use of barbiturates?
Experi nmental evidence, nainly fromthe United
States, in baboons, nobnkeys and dogs, has
shown t hat experinental ani mal s, subjectedto
i schaem a, either gl obal or focal, have a 100%

survival rate if they are treated wth
barbiturates, either post or pre-ischaenic
epi sode. The response to post-ischaenia



