Question: Dr Janene Mannerheim

What patients do you intend to treat at Prince Henry's
Hospital ?

Dr Charles Hackman

Basically, we intend to take people with no neurological
deficit, who have not got a serious bend. We take people
with nigglesand pains. If someonewho hasgot something
more serious than that actually arrives on our doorstep, it
isbecause of acommunication problem. It may bethat we
will then decide to treat them anyway. |f we do, we put
them in our chamber. Partly because of the usually very
long time between their coming out of the water and
reaching our hospital we are fairly satisfied that they are
not goingto deteriorate sowill not get worsewhilethey are
in our chamber. Therefore if we compressthem and their
symptomsarenot largely relieved, westill havetheoption
of contacting another facility and sending them on.

A comment fromDr Peter Laverick about oxygentoxicity,
carbon dioxide retention and Royal Navy diverswas also
imperfectly recorded.

Dr Charles Hackman

| do not worry about pulmonary oxygen toxicity. For
completely non-diving reasons, we have to put relatively
sick peopleinto hyperbaric oxygen at 2.5 ATA for, inone
case, atotal of 15 hoursin two weeks. Knowing that we
weregoing to dothis, wedid all sortsof wonderful tests of
lung function before and after and found absolutely no
change, sowearenot really concerned about dlight changes.

Central nervous system oxygen toxicity is certainly a
problem. | understand that some years ago, one patient
actualy did fit in the chamber. We normally give them
anti-epil eptic medi cation beforethey gointo our chamber.
| have had two patients who did develop cerebral oxygen
toxicity in the chamber. Certainly in these cases, and |
believein other cases, therewere early signs. They do not
abruptly go from being perfectly happy and reasonable to
suddenly fitting. Thereisatime during which they either
become restless or complain of nausea or of curious
sensations and there is plenty of time, in that situation, to
drop them down to below 2 ATA inwhich case you might
see the symptoms resolve. We may have been lucky, but
we have not had any problems from oxygen toxicity
although we have had oxygen toxicity. We usualy have
one or two people watching them if they are at above 2
ATA. We have acompletely transparent chamber so we
can observe any restlessness or anything of that naturein
which case we drop them back below 2 ATA. Thereisa
very definite difference between someone who is lying
completely at rest and someone who has been performing
hard, physical exertion, which probably explainsthe lack
of problems.
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FIRST STEPSIN FIRST AID FOR DIVING
ACCIDENTS

John Knight

First stepsinfirst aid for diving accidentsisamessagethat
weall ought to betaking to the diverswetalk to so that the
people who have diving accidents have a better chance of
surviving, because most of the storieswehaveheard today
weremishandled at thefirst point. A common error isthat
adoctor who doesnot know anything about diving accidents
says they are hysterical or hyperventilating and that they
do not need recompression. | wastold quitefirmly by the
bloke who ran the boat that “everything was al right
because we had a doctor on board, and he told us what to
do”, when he told me about Charles Hackman’'s air
embolismpatient. | replied that they story sounded likeair
embolismandthat heshould berecompressedif hehad any
symptoms. Later that evening the patient rang me and |
addedtothedelay. Instead of getting straight onto Charles
Hackman late at night | told the patient to seehisGPinthe
morningand ask tobereferredto PrinceHenry’s. | thought
that as he had aready waited over 48 hours, another 12
would not make much difference as he said that he was
getting better. That diver hasgiven up diving and sold his
gear.

The chart (figure 1) is a modification of the flow chart
Mike Davis presented in Singapore in 1980.(1) | have
redrawn it for Australia on the assumption that we had to
make it ssimpler for Australians than for New Zealanders.
Itisdesigned for diversto usein an emergency. SPUMS
will be producing it on plastic so that it can be taken on a
dive. All thediver hastodoisfind START and follow the
arrows asking himself various questions on the way.

DO NOT PANIC isthere because panic figureslargely in
diving accidents. It is no good having a panicking first
aider aswell asapanicking diver. Andthen CONTROL
MASSIVE EXTERNAL BLEEDING because if amotor
boat has run over someone or if ashark hastaken achunk
out of him, hewill bebleedingwell, and hewill not survive
either afflictionunlesssomeonestopshisbleeding. SPEED
ISVITAL isthereto remind the first aider to get on with
thejob of making surethat the victim hasthe best possible
chance.

Thefirstthingistoaskis"|sheconsciousor unconscious?’
So | put aquestion mark after UNCONSCIOUS. If heis
unconscious, one must clear the airway and see if he is
breathing (BREATHING?). If thevictimisnot breathing
thenext stepistogivefivebreathsof expiredair resuscitation
(EAR) and then feel for the pulse (PULSE?). If hehasnot
got apul seheneedscardio-pulmonary resuscitation (CPR).
Harpur hascommented onthefailuresof CPRinOntario.(2)
| expect Australians have the same problems of failureto
establish circulation and fractured ribs. Most doctors are
notwell trainedin CPR nor aremost divers. Itissomething
that we ought to train ourselvesin, and | brought Resusci
Anne with me to remind us that the only way to learn,
unlessonisaparticularly lethal sort of person, isby using
amodel to practice on.
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If the victim has a pulse and is not breathing, EAR is
required until he startsto breathe. If heis breathing, the
first aider should MAINTAIN AIRWAY and put him on
hisside.

Therearegood theoretical reasonsfor using either side, so
| haveleft out which sideand put PLACE ON SIDE. What
really mattersis putting him on his side so that any vomit
runsout of hismouth, and not wherethe bubblesareinthe
heart. And then one gives OXY GEN.

Going the other way, if they are conscious, one must look
over himto seeif he hasany injuries. Of course, one can
also ask questions and if he has an injury, the next step is
to STOPBLEEDING and IMMOBILISE FRACTURES.
If thereisnoinjury ask if hehasPAIN or PARALY SISor
is SHORT OF BREATH or has PROBLEMS WITH
VISION OR BALANCE. If he has any of those he needs
OXY GEN pretty urgently. Thenext stepisto OBSERVE
and from there arrows go to START AGAIN and REST
AND PROTECTION as well as to CONTACT
ASSISTANCE. Most Australian divers do not have any
method of contacting assistance. A commercial dive boat
operator will probably have aworking two-way radio. So
he may well be able to contact assistance. But not every
boat has atwo-way radio.

Between CONTACT ASSISTANCE and URGENT
MEDICAL ATTENTIONisSECUREEQUIPMENT FOR
INSPECTION which enables one to come to some
conclusions about gas supply, about the buoyancy
compensator, whether therewasan equipment malfunction,
or what. The bottom line, avery important line, is SEND
REPORT TO PROJECT STICKYBEAK.

All the things that can happen to you on shore, plus afew
others, can happen when diving using compressed air.
Among the others are drowning, marine animal injury,
hypothermia and contaminated breathing gas which can
occur at any stage of thedive. During descent, barotrauma
can cause problems, while nitrogen narcosis has
undoubtedly assisted peopleto get into trouble. One case
has been presented today. Martini’s Law “50 feet of sea
water equalsonedoubleMartini” isfairly closetothetruth,
especialy if theMartini ismadetheway that the American
psychiatrist | met in Vietnam always made his. Hefilled
the glass with gin and whispered vermouth across the top.
On the way up there are the problems of barotrauma of
ascent and of decompression sickness (DCS). In Western
Australia pulmonary barotrauma of ascent outnumbers
DCS.

Safedivingistheway toavoidtherecompressionchamber.
It is becoming more obvious as years go by and more and
morereliablestatisticsaregathered that doingastopat five
metres, or between five metresand ten feet, isan excellent
safety precaution for non-stop dives as is shortening the
no-stop times. Decompressfor the next depth and timeis
another. For decompression dives, one should have extra
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air onthe shot rope. Charlie Krebsand hisfriendsdid not
dothisandthey did not have any oxygenintheboat either.

Air embolism and DCS can both result in central nervous
system symptoms. The causationisquitedifferent. Inair
embolism thelung bursts, giving arterial bubbleswhilein
DCS there are bubbles throughout the body as gas comes
out of solution because there istoo much gasin solution
becausetheambient pressurewasreducedtoofast. L uckily
the treatment, recompression, is the same for both which
makes it easier for the first aider.

The problemsand treatment of DCSareset outin Table 1.
When oneisout in aboat inthe middle of Port Phillip Bay
there is nothing one can do about reducing the size of the
bubblesby compression. But one can do something about
it by breathing oxygen. Onecan prevent platel et aggregation
by taking aspirin. One can reduce haemoconcentration
anddehydration by takingfluids. Thereisnothing magical
about using anintravenouslineto givefluids. The human
gut absorbs fluids very nicely in norma health. Most
people with early decompression sickness are in normal
health. It takes them some to many minutes to develop
their full-blown symptoms. Inthistimethey candrink and
absorbfluids. Onecan prevent someof that progressionby
giving fluids by mouth. Tissue anoxia is helped by
oxygen.

TABLE ONE

DECOMPRESSION SICKNESS

PROBLEMS TREATMENT
Bubbles Reduce size by

1. Compression

2. Breathing Oxygen
Platelet Aggregation Aspirin
Haemoconcentration Fluids
Dehydration Fluids
Tissue Anoxia Breathe oxygen

That iswhy we put out the poster recommending oxygen,
fluids, aspirinand getting expert advice.(3) Therehasbeen
quite a reasonable response after that poster appeared in
Scuba Diver. People have written from all over Australia
asking for copies of the poster for their clubs and diving
instructors have been asking for them for their shops.

The major cause of death in water associated accidentsis
not decompression sickness or marine animals or air
embolism. It is drowning. It is panic and drowning.
Thereforethemost likely thing oneisgoingto haveto cope
withisapanicky diver whomay or may not beunconscious
because heis half drowned.
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Mike Davis' chart (1) was designed to help the diver, not
the doctor, cope with an accident. | have tried to make it
alittle easier to follow by making it clear that the rescuer
asks himself questions about the state of consciousness,
breathing, pulse and injury. Each time the answer starts
himonacourseof action. | mentiontheoxyvivawithaRM
head only to condemn it. It is an excellent method of
ventilatingthelungs. Onedoesnot havetoget aseal onthe
face. It deliversoxygen at 60 psi and aslong asit is pretty
closely applied to the face, the chest will go up and down
if the airway isopen. But if one has aburst lung, 60 psi,
evenif itisoxygen, isnot necessarily going to do thelung
any good.

What | suggest for giving oxygen isareducing valve and
then a flow meter. For the unconscious, non-breathing
patient, nasal cathetersdelivering 6 pmintothenoseof the
victim during EAR have been shown (Komesaroff,
unpublished observations) to result in normal oxygen
saturation. Thetechniqueisto put the nasal cannulaeinto
the patient’s nose and pinch it shut, as in normal EAR.
Anyone who knows how to do EAR and is interested in
saving his buddy’s life should consider taking-with him
when he goes diving aD size oxygen cylinder, areducing
valve, aflow meter, alength of plastic tubing and apair of
nasal cannulae. Thiswill allow him to give oxygento an
unconscious, non-breathing person. An even smpler
aternative is to use the equipment outlined in the next
paragraph to givethe rescuer 100% oxygen to breatheand
blow it into the victim.

For the breathing person there are two choices.
Anaesthetistswouldliketo usefamiliar equipment but this
would be strange and difficult to handle correctly for
ordinary divers. But divers have a specia advantage.
They have gone to a lot of trouble to learn to breathe
through their mouths. The only other people who breathe
regularly through their mouths are people who have so
many nasal polyps that they can not breathe through their
nose. Normal people haveto train themselvesto be happy
breathing through the mouth. Mike Davis had the idea of
using the diver’s mouth breathing skill to give oxygen
through a diving regulator. In Australia one cannot fill a
diving cylinder with oxygen. But asimpleadaptor (Figure
2) alows one to attach a diving regulator to a D size, or
larger, oxygencylinder. Theadaptor consistsof astandard,
bull-nosed, male-threaded connector, which screws into
theoutlet of the oxygen cylinder, attached to afacsimile of
thetop, outlet, part of adiving tank pillar valve. Oneother
piece of equipment is needed, alarge adjustable spanner,
which will tighten the adaptor into the oxygen outlet and
then can be used to turn on the cylinder. All that hasto be
doneisattach aregulator, and if one hasbeen diving, itis
highly likely that somebody in the boat has a functional
regulator, and turn on the oxygen. The contents gauge,
which of courseispart of every sensiblediver’ sregulator,
allowsoneto monitor oxygen pressure. Withtheregulator
in the patient’s mouth, heis guaranteed 100% oxygen. If
oneisfussy, someone can sit beside himand hold hisnose.

FIGURE 2

ADAPTORTOFIT ADIVING CYLINDERTO A
LARGE OXYGEN CYLINDER

Bull-nose, male threaded,
fitting to screw into
the female outlet of a
large oxygen cylinder.

, !

Standard diving
cylinder outlet.

The equipment in Figure 3 is suitable for anaesthetists,
intensive care and recovery room nurses and Mobile
Intensive Care Ambulance (MICA) personnel, but few
others, as it depends on getting a good seal between face
and mask todeliver 100% oxygen. It hasadvantagesasone
can watch the bay moving and guesstimate the volume of
ventilation. It requires a flow higher than the minute
volumetoguaranteeno rebreathing, sol usually recommend
141pm, which, though wasteful, will allow aD cylinder to
last 90 minutes. But unlesstheseal iseffectivetheoxygen
concentration will be less than 100%. How much less
cannot beforetold. So, for ordinary divers, abetter way is
to use adiving regulator on an oxygen cylinder.

Of course, itisnot suitableevery time. CharlesHackman's
patient was hot consciousenough, so | wastold, to hold the
regulator in hismouth. Bill Bernhardt rescued agirl who,
while unconscious, clenched her teeth and he was unable
to get theregulator into her mouth. But thereare problems
withwhatever first aid equipment isrecommended. Inmy
opinion, the important thing about first aid is to keep it
simple. It isimportant in first aid that one uses familiar
equipment so that therescuerswill not sit there scratching
their heads and asking “What do | do with it?" Oneis
dealing with a group of people who use what can be
extremely unsafe gear if they go unconscious underwater.
Bill Bernhardt rescued someone at the bottom of Portsea
Hole who had gone unconscious during anight dive. He
noticed that she had gone unconscious because shedid not
have her regul ator in her mouth when he shone hislight on
her face. Going unconscious underwater isagood way to
drown oneself if one goes on breathing.

We do have available at areasonabl e price the equipment
(Table 2) to make sure that we can do the best for the
injured diver as soon as he gets to the surface. Also a
logical set of priorities that one can go through. No
training, other than having done a first aid course, is
needed to get through thepriorities. Itisnogreat strainon
cerebration to run afinger along a set of arrows. Theway



FIGURE 3
— Exhale valve
L (with side inlet)
—— &€} DF 655
Face mask M1110 \
L] \
- Adaptor for
{ corrugated
1 ('rb anaesthetic
tubing (male)
\ ’: l( OBM 1353552
~
e -
4 litre bag‘
OBM 372 764

that we are going to reduce the work load for people like
Harry Oxer, Geoff Macfarlane, and Charles Hackman is
by getting across to the divers that they have got an
important part to play. Those at the scene of any diving
problems should seek medical attention urgently. The
sooner the victim gets to medica attention, the better
chancethereis of cure.
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Question

What about the fire risk with oxygen and the grease used
in diving regulators?

Dr John Knight

Thegreasesthat are used in maintaining regul atorsarethe
same ones that CIG use for maintaining their first stage
regulators. They are silicone based and there can be no
appreciablerisk of fire or explosion because ClI G usethem
on every regulator.
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TABLE 2

EQUIPMENT NEEDED TO ADMINISTER 100%
OXYGEN BY FACE MASK

(Prices correct on 14.1.83)

OXYGEN CYLINDER Contents $
Size Contents Endurance  Monthly Price of
* Rental Contents

D 1500L 1 hr40 min $230 $9.90
E 3800L 4 hr 10 min $280 $16.00
F 7600L 8 hr 20 min $330 $24.70
* at 15 Ipm
MINI REG (518515) $96.19
FLOW METER (TM 105) 50.90
Small bore flexible PV C tubing
ID 4.8 mm (YR 62) 0.76
(per metre)
Exhale Vave (with sideinlet)
(DF 655) 84.25
Face Mask (M1110) 18.66
Adaptor for corrugated tubing
male (OBM 1353552) 14.15
4 litre bag (OBM 372764) 10.00
Clausen Head Harness (OBM 301061) 10.39
Cylinder Key Wheel (511956) 7.74
Adjustable Spanner
Question

What happens if the diver has serviced his regulator
himself using ‘Vaseline' ?

Dr John Knight

If you are mug enough to be diving like that, not using
somebody safeto serviceyour gear, you probably will not
be diving with an oxygen cylinder in the boat.

Question

Victorian ambulances have Komesaroff closed circuit
oxygen resuscitators which give 100% oxygen and are
very economical. Should one recommend using them?

Dr John Knight

| do not think so asthey need agood seal with the mask to
guarantee 100% oxygen. Also if the diver has a high
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nitrogen load hewill out gasinto the ailmost closed circuit
and dilutethe oxygen to avarying degree, so defeating the
object of using 100% oxygen to givethe highest possible
gradient for getting rid of nitrogen.

NEWCASTLE UNDERWATER MEDICINE AND
BAROTRAUMA SOCIETY (NUMBS) MEETING

Nelson Bay
Saturday 30 April 1983 and Sunday 1 May 1983

Thismeetingwasan excellent balance, combining asit did
stimulating, well presented papers and a couple of beach
based scuba dives, plus a seafood meal unlikely to be
equalled (let aloneexcelled) elsewhere. For thisthe credit
belongs to both organisers and speakers.

The theme of the meeting was non-barotrauma diving
accidents, which enabled discussion of the aetiology of
hypothermia, the first aid flowchart approach to
management of diving accidents, aglimpse at the various
sites of action of toxins, and Neville Coleman’s tour de
force Recollections of a Pirate Life. He never explained
how hesurvived histouch-it-and-photograph-the-damage
approachto marinelife, and nobody present seemed likely
to seek to duplicate his dedicated approach to testing the
defence/offence systemsof marinelife. But first weheard
the Umbrella Man.

It would beunfair to detail Dr Frank Summer’ stalk on the
value of the umbrella, atool he claimed was mistakenly
neglected by most scuba divers. Get him to attend some
meeting you are running and listen to him for yourself,
possibly giving as fee an Umbrella Perfecta, one which
laststhrough many diveswithout rusting. Perhapsthereis
a case for ingtituting an Australian Standard (Umbrellas,
Underwater)?

Dr John Knight spoke onwhy diversdevel op hypothermia
(they would not if they had had the sense to have different
ancestors), withan examplefrom Victoriaof anear fatality
fromtheincapacitating effect of very cold water. Henoted
the value of awool vest worn under awetsuit (thoroughly
tested by Dr Janene M annerheim), thisreducing therate of
water flow over theskin, asan optionwith advantagesover
theuseof extrathick neoprenematerial (withthebuoyancy
problems thiswill produce). Thisisan interesting throw
back to the early daysof Australian divingwhentyreinner
tubes were worn over shirt and woollies.

Neville Coleman commenced hispresentationwith abrief
review of why and how he became involved in what
developed into hislifework - the discovery, photographic
recording and observation of all typesof marinelife. His
reputation, deservedly, isworld wide. Heis an excellent

raconteur with agreat collection of picturesof hiswounds
after testingthestings, bitesand pricksof almost everything
one should not touch. The exceptionsarethe Great White
Shark, theblue-ringed octopus, and theBox Jelly. Thelast
was not hisfault, an unfortunate woman jumping into the
sea onto the tentacles he was seeking. After carefully
saving the box jelly he gave the victim the first aid care
which greatly reduced her pain and disability, for he had
carefully brought the necessary treatment with him on his
quest. Hisisthetale of how determination can overcome
“impossible” adverse circumstances, both environmental
and academic, if you are an intelligent non-conformist in
anew field of activity. Histhemewasthat marinelifewas
not there waiting for achanceto bite, sting or jab you, but
you had to learn and obey the House Rules of the sea:
ignoranceisno protection. If you stand on astonefish, it
was not thefish’ sfault (aphilosophical point to discussas
you liein pain). Hisown surviva in an excellent state of
preservation after 10,000 divesover 20 yearsindicateshis
ability to perform dangerous things safely. Grab any
chance to hear him talk.

The Flow chart for the management of diving accidents,
well known to SPUM S members, was described by John
Knight and a plea made that it be the check list used by
thosefacingsuchanemergency. Basictosuchmanagement
is the possession of a sound first aid knowledge by those
present and thecarrying by reputablediveboatsof oxygen.
Large oxygen cylinders with afitting adapted to accept a
scubaregulator attachment areasafeand cheap alternative
to aproper anaesthetic mask kit, and therefore morelikely
to be adopted.

Prof. Tony Smith, from the Pharmacology Department,
University of Newcastle gave an interesting paper
describing the sites of action of various marine toxins
which affect neuro-muscular function. Itishopedthat this
paper will be presented at alater date in these pages.

With such teachers, learning is a pleasure.

MEMBERSHIP OF SPUMS

Members pay $20.00 yearly and Associate Members
$15.00. Associated Membership is available for those
neither medically qualified nor engaged in hyperbaric or
underwater related research. Membership entitles
attendance at meetings and the Annual Scientific
Conference and receipt of the Journal/Newsl etter.

Anyone interested in joining SPUMS should write to:
Dr Chris Acott
Secretary of SPUMS
Rockhampton Base Hospital,
Rockhampton QLD 4700



