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EDITORIAL

The present generation of diversis probably unaware
of theextremebrevity of theancestry of thediving syllabus,
textsand equipment it uses. To anthropomor phise, Homo
Sapiens(Aquaticus) burstforth, flushwith hybridstrength,
inthewakeof WorldWar I1. Itwasthechild of disreputable
parents(nativespongeand pear| diving) withaclandestine
relationship with the “ frogmen™ , whose provenance was
wartimenecessity. Homo sapien, the orthodox “ Standard
Diver”, was soon left without the glamour of public
acclaim, a useful workhorse tethered physically and
psychologically in whatever small area of water he had
been assigned. Thisdramatic change, the gift of mohility,
wasmade possible by theintroduction of the* Aqualung” .
The apparatus would probably have remained a minor
curiosity of the diving world had it not been for a critical
new factor, the intrusion into diving of the sport diving
amateur. This group of divers was not obligated to take
orderstoworkinasmall areaof nil visibility and wassoon
exploring theunexpected world of “ inner space” . Present
day hose-supply, even deep diving, is developed fromthis
rather thanthe Hard Hat philosophy. Thesenewcomersto
thesea’ svastnesswerebraveandignorant, but not desirous
of dying, and readily accepted innovations. The
development of the eye-nose-face mask, quick-release
weight belts, contents gauges, buoyancy vests and other
innovationsdatesfromthisperiod of change. Theinflux of
amateursalso |led to people questioning accepted wisdom
(which can nevertheless be correct!), sometimes with
results such as the proof that helium could be used for
breathing mixturesor the* invention” of Marine Biology.

Itisaprivilegeto present somerecollections of one of
thesmall bandwhointroducedthisnewdivingto Australia,
and salutary to consider the changein our understanding
of the problemsarising, associated with diving, which has
occurred during the lifetime of many still active and
contributing to diving. Asthe cartoon indicates, initially
the inhabitants of the sea were feared (not altogether
without reason) more than the sea itself. However the
pioneerscompensated for theabsenceof i nfor mativebooks
by meeting and discussing experiences. The growth in
number sand distancesinvol ved hasmadesuchinformation
dissemination no longer adequate and the task has been
taken on by information (“ Incident” ) collecting schemes
such as that of the BS-AC (UK), the University of Rhode
Island (USA) and Project Stickybeak herein Australia.

Medical Fitnessfor diving hasonly recently becomea
matter for heated discussion. Whilethearmed forces, with

their young, physically fit member ship, could set whatever
standards they wished for their own divers, nobody else
made comment. Commando types obviously needed to be
super fit. Discussion started when these standards were
wished onto the rest of the diving population. Many felt,
like Carl Edmondsin hispaper, that alittlebit of ill health
might be permissible in oneself, however deplorable and
disqualifyingit had to be considered in others. Inrelation
to professional divers, a special case because lawyers
would “flay” any doctor using discretion in his client’s
favour in a past fitness check, standards are set to protect
everyone, not solely the diver. But for sport divers the
problem is different, and the papers by Drs Bove and
Knight illustrate the differences of opinionwhich exist. In
particular there is the question as to the purpose of the
examination: what degreeof certainty of medical guarantee
is desired for a sport/occupation where training and
correct dive practices arethe critical safety factors. Isit
morally correct to tell someone that they should not dive
but isit for themto decide whether to follow the advice or
ignoreit? What isthe poor divinginstructor todoif faced
with such a candidate?

DO NOT PANIC! isadmirable advice, but only likely
to be applied by those who have been efficiently trained.
TheTreatment Flow Sheet could savevictimsfromdisabling
morbidity, particularly if the dive boat carries Oxygen.
Afficionados of “ The HitchHiker’ s Guide to the Galaxy”
will nowrecogni sethesour ceof thiscompelling command,
and that it is appropriate to both “inner” and “ outer”
space.

The Case Notesareof both interest and great value, in
particular the further examples of the rule that one must
NEVER ATTEMPT TO TREAT DCSBY IN-WATER AIR
THERAPY. Evena$A 5,000,000 (reputed cost) treatment
may not rid you of spinal symptoms. Theremarkabletale
(SPUMS J 1982 July-Sept) of Dick Alba's treatment
illustrates human endurance, not correct management.
But there are difficulties because the first, and possibly
most difficult, step of management is the recognition and
acceptance of the fact that the diver has a problem. The
useful warning by Geoff MacFarlaneplacestheobfuscatory
factorsontherecordfor thefirst time, alerting thosefaced
with “ diving problem?” to the extraneous factors which
influence the information they receive.

Itisnot quite cradle-to-the-gravein thisissue, butitis
possible to claim it covers infancy (of sport diving) to
maturity. Nobody istaking seriously of thegeriatric stage
yet.
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AN APPROACH TO MEDICAL EVALUATION OF
THE SPORT DIVER

AA Bove

A thorough history and physi cal examinationwithattention
to problems specific for diving should be adequate in 80-
85% of candidates. The remainder require individual
attention and | aboratory studiestailored to the questionsto
be answered.

Y ou canmakethedecisionabout divinginmost candidates
based only on the physical examination. With a benign
history and normal lung examination, a chest X-ray will
add little. But achest X-ray ishelpful if thereis concern
from either the history or the physical examination.

LongboneX-raysinsport diversareof novaluesincethere
are no reports of bone problems in scuba divers. Bone
lesions from diving are associated only with some
commercia diving exposures.

Diversin poor physical condition, and those over the age
of 40 who do not exercise, should have astress ECG done
uptoalevel of 10- 12 metsto be surethey cantoleratethe
expected exercise needs in diving, and to rule out occult
coronary artery disease, or exercise induced arrhythmias.

Y ou will rarely need ablood test in a normal person, and
should do thetestsindicated when an abnormality appears
in history or physical examination.

Notethat the aboveisdirected to the sport scubadiver who
can elect to dive in a suitable, safe environment. The
physical standards for commercial diving are more
stringent, and have been written into regulations in some
countries.

| told you that US Navy divers are usualy fit and are
encouraged to maintain fitness throughout their careers.
Thisisdoneat the expense of their work time. Thefitness
scheduleis part of theworking day. In the United States,
alot of corporations are doing this now too. They are
providing fitness and maintenance times in the working
day so that the peoplewho work for them can take an hour
off a day to go to a fitness centre and maintain fitness.
There is some validity for doing this.

| do not think one has to do extensive evaluation of
everybody. There hasto be someflexible approachto the
individualsthat want to dive. When examining freshmen
in college Phys Ed who aretaking ascubacourse aspart of
their aquatic programme, | do not think it is reasonable to
ask for blood tests, audiograms, chest X-rays and
electrocardiograms on all those kids. If some have a
history of rheumatic fever, then they will have to be dealt
with differently from the rest of the group. The magjority
of younger individua swhowant totakeascubaprogramme
can bedealt with by athorough physical exam, withdiving

3

allowed if it istotaly benign. If thereissomething inthe
history about asthma, or aheart problem, then they can be
selected out for a possible further testing, tailored to the
individual’s problem. There is no evidence to date that
sportsdiversget aseptic bone necrosis. | do not think that
one can justify the expense or the radiation exposure of
bone X-rays for sports divers.

We are going to continue for three more sessions on
specificapproachestovariousand sundry kindsof medical
problemsto try and get some feel for who can belet do a
diving programme and who cannot because of some
underlying illness. This is only for sports divers.
Commercial diving usually will not accept anybody who
has serious underlying medical disorders, or a history of
asthmaor lung disease, or heart disease. They just will not
acceptthem. They want healthy, fitindividualstotrainand
putintocommercial diving. Wearedlidingaway fromthat
hard, rigid rulein the sport diving community becauseitis
asport. It should be available to more than just the super
people of the world who arefit, healthy and have no past
illness. | hope, over the next couple of days, to pass on
some guidelineswhereto draw thelinewhere sport diving
is not available to some people, and when you can allow
people, who seem to have some abnormality, into the

sport.

Dr lan Unsworth

You said that there is no evidence to suggest that sports
divers get dysbaric osteonecrosis. | have evidence that
sports divers do get dysbaric osteonecrosis. There is no
reasonwhy they should not becausethey often divedeeper,
more frequently, with less attention to tables than
commercial divers who are far better monitored and
regulated. Theonly differencebetweenthesport diver and
the commercia diver isthefact that oneispaid. Bubbles
do not know that.

Dr Fred Bove

There are millions of sport divers in this world, and the
great percentage of them do not go to extremes. Infact, a
lot of them do not dive. Of the onesthat do dive, | would
say that the majority of them do not go to extremes. The
aberrant diverswho disregard the rules, perhaps they will
get aseptic bone necrosis but the diver that isdivinginthe
normal fashion, theway heistrainedtodive, should not get
aseptic bone necrosis.

The second point isthat if wetakewhatever the number is
of sportsdivers, thereisafiniteincidence of bonenecrosis
inthat popul ation, regardless of what they do. One cannot
statistically justify astatement that sportsdiversget aseptic
bone necrosi shecause somesport divershaveaseptic bone
necrosis. Onehastodoafairly complex statistical analysis
that eliminates the normal incidence of the diseasein the
population first. Asfar as| know, that has not been done.
Thereisreally nofirmevidencethat sportsdiversareprone
to, or get, aseptic bone necrosis. From that statement, | do
notthinkitisjustifiedtogiveall sportsdiversbone X -rays.
Itisthesameargument for doing IV Psonall hypertensives.
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The cost of the X-ray exposure does not warrant the
benefits to be gained from X-raying all sports divers.

Dr lan Unsworth

| accept that totally. | am not an avid advocate of bone X-
rays for sports divers either. However, we do know that
dives within the tables may produce some degree of
venous gas emboli. If we accept that these may be the
essential aetiology of bone change, then perhapswe ought
to change our view, and say that sports divers may be
susceptibleto dysbaric osteonecrosis. The problemisthat
sports divers are not investigated for this. Perhaps we
should be taking samples of sportsdiversand have alook
at that bone.

Dr Fred Bove

| agree that we ought to do some study. The best way to
know what you are doing isto get intelligent information
anduseitintelligently. Itwould benicetohavebonescans.
We have learned in exercise physiology that when
somebody haspainsomewhere, thebonemay | ook perfectly
normal on X-ray, but when onedoesascan, thereisastress
fracture. The hyperaemiaof the stressfracture may show
up on scan, but an early fracturewill not show upon X-ray.
If the problem is under perfusion of a section of bone
because of bubbles, then the chances are that we would
find that on a scan and obviously not find it on an X-ray
duringtheacuteperiod. DenisWalder inEngland hasdone
some work which shows that some divers who are bent
haveabnormal scanswhen studied soon after their exposure.
It would be nice somewhere to generate some fundsto do
X-raysin some sportsdiversand to do bone scansin some
sportsdivers, perhapsonly inthe onesthat get bent, tofind
out what happens.

MEDICAL EVALUATION OF THE SPORTS DIVER

AA Bove

GENERAL REQUIREMENTS

The physician who evaluates candidates for sport diving
should be familiar with diving physiology, the subsea
environmentinwhichthediver works, andthephysiological
responsesof thebody to cold, exerciseand pressure. With
thisbackground, adiving candidatecanbeproperly assessed
andthecorrect decision madeevenin caseswhereadiving
candidatemay haveachronicdisease. Oneway todetermine
how a diver will respond to diving with some chronic
illness, isto consider how the illness will be affected by
exercise, pressure, cold and emotional stress.

| have addressed exercise previously. A candidate with
chronic illness should be able to meet the requirements of

exercisethat | outlined. If these requirementsare not met,
then either the candi date should not be approved, or should
be considered a special problem requiring added support
during diving. An example of the latter is a physically
handicapped person (an amputee or a paraplegic, but not
from DCS) who might divewith other handicapped divers
inhighly supervised programmes. Exercise capacity need
not be guaranteed in al diver candidates. The individual
between 16 and 35 years old who is physically fit, and by
history has good exercise tolerance, usually poses no
problem. Persons in this age group who are poorly
conditioned, and most candidatesover 40yearsold, should
have an exercise evaluation prior to diving. In addition,
persons with chronic illness or history of chronic heart or
lung disease can be exercise tested when there is doubt
about their exercise capacity.

The effects of pressure which must be considered are
chiefly those due to Boyle's Law (agood review of these
pressure-volume relations in diving is worthwhile).
Inability to equalize middle ear pressure, a chronically
perforated ear drum, history of spontaneouspneumothorax
andevidenceof lungblebson X-ray areal | contraindications
to diving. There is a present some controversy about
divingafter thoracicsurgery. Thegreat number of coronary
bypass operations in the US have generated a group of
diverswhohavehad chest surgery. My personal experience
with four or five of these patientsispositive. They had no
problem from the chest surgery per se. Their major
problem is exercise capacity, and this can be adequately
tested.

Anotherimportant and controversial areaisallergicasthma
Patientswith clinical evidenceof airway obstructionat rest
or with exposure to cold, or during exercise should be
disqualified because of the high risk of pulmonary
barotrauma. Patients requiring drugs for asthma control
likewise should not dive. A history of asthmalong past,
with four or five symptom free years, no wheezing and no
drug therapy, is probably not a contraindication to diving.
However, one must examine carefully to be sure that no
airway obstruction exists. Pulmonary function studies
will helpdocument thestateof airway resistance. However
their greatest use will be when you need aobjective datato
support a disgualification. It is less common to need
pulmonary function studies to document normality.

Although cold stress is not commonly considered in
qualifications, thereareseveral problemswhichneedtobe
considered. Cold induced asthma was mentioned above.
Breathing cold gas from a scuba bottle can have the same
effect asbreathing cold atmosphericair. If coldairinduces
asthmaonland, itislikely to cause problemswhilediving.
People with Raynaud’s disease, ie. cold induced digital
cyanosis, should not dive if the problem is uncontrolled
since gangrenous fingers and toes may develop from the
cold water exposure. Cold aso induces a change in the
circulation which adds aload to the heart. Persons with
mild hypertension may have an excessive rise in blood



pressureinacoldwater environment. Alsonotethat drugs
which block the autonomic system will reduce the body’s
ability to adapt to cold, and excess heat loss leading to
hypothermia, may result.

Behavioural factors include chronic illness which may
limit the diver's capacity to perform needed skills.
Examples are severe arthritis, paralysis or amputation of
an extremity (see above for exceptions).

Illness which renders the diver prone to sudden
unconsciousness such as drug dependent epilepsy and
insulin dependent diabetes mellitus. Occasionally severe
migraine attackswill incapacitateadiver. Seriouscardiac
arrhythmias which result in reduced cerebral perfusion
should also be included.

Finally thephysi cian shoul d assessthecandidatesemotional
make-up. At present only the grossest of abnormalities
would prohibit diving, nevertheless, the physician should
make some judgement about the emotional stability of the
candidate. Abuse of drugs or dependency on drugs or
alcohol should disqualify a candidate.

SPECIAL CONSIDERATIONS

Thefollowing pot pourri comesfrom personal experience
and interest, isnot inclusive, but can serve as examples of
how to apply the fundamental physiological information
to specific cases.

Hypertension

Persons on large doses of anti-hypertensive drugs have
reduced exercise tolerance, poor thermal balance and
occasionally orthostatic hypotension. All of thesemust be
considered. Patientsondiureticsal one, small dosesof beta
blockers, etc., with good exercise tolerance and good
blood pressure control can dive. Each case must be
decided individually.

Coronary Artery Disease

Exerciseinduced ischaemiaor arrhythmiasat 10 - 12 mets
or lessisacontraindicationtodiving. The35year oldman
with a single vessel bypass whose heart is completely
revascularised and has good exercise tolerance can dive.
The evaluation is complex. | suggest you befriend a
cardiologist, get him or her into diving and then maintain
a continuous dialogue about this question, which is
becoming more frequent each year.

Congenital Heart Disease

Patients with cyanotic heart disease have poor exercise
toleranceand usually will not appear ascandidates. Patients
with asymptomatic atrial or ventricular septal defects
shouldnot divebecauseof therisk of paradoxical embolism
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reachingthebrainfromthevenouscirculation. Weshowed
several yearsago that these shuntschangedirection briefly
during diastoleand bubblescan passfromright toleft even
though the measured shunt is from left to right.

L esionswhichobstruct bloodflowinthecentral circulation
reduceexercisetolerance, and contraindicatediving. These
include aortic stenosis, coarctation of the aorta, severe
pulmonary stenosis, hypertrophic subaortic stenosis, and
mitral stenosis.

Pacemakers

New pacemakers are being used which sense the atrical
rate and stimulate the atria and ventricles in sequence.
These are not yet in common use, thus most pacemakers
are fixed rate types, and do not produce adequate
augmentation of cardiac output duringexercise. A personal
poll of manufacturers reveals that most pacemakers are
tested to 130 feet equival ent pressure, and should function
properly. Notethat no clinical tests have been performed
under pressure. However, the major concern is over
exercise capacity, and newer pacemakers may overcome
this problem.

Artificial Heart Valves

These pose several problems. First, the state of cardiac
performance may be chronically reduced even with valve
replacement and exercise tolerance will be low. Second,
most valvesdo not functionwell with high cardiac outputs,
S0 again during heavy exercise the patient may develop
severe limitations. Third, most patients are on chronic
anti-coagul ation and run therisk of bleeding heavily from
the minor trauma usually experienced while diving. The
newer tissue valves may ultimately overcome these
difficulties, but thereisno dataat present on which to base
adiving approval in valve replaced patients.

Endocrine disorders

Most well controlled endocrine disorders do not
contraindicate diving. Diabetes mellitus that is insulin
dependant isthe one obviousexception, ashypoglycaemia
can progress to unconsciousness without warning.

Pregnancy

An Undersea Medical Society panel met on this topic
several yearsago and decided torecommend that apregnant
woman refrain from diving until delivery. This
recommendation was based on some evidence that foetal
and maternal tissues clear inert gas at different rates and
one could not guarantee a bubble free foetus following a
dive that was safe for the mother. We also felt that the
higher oxygen partial pressure could be detrimental to
foetal development. We assumed that the pregnant diver
wished to deliver a healthy child, and felt that the sport
would best be postponed in the interest of a healthy child.



PULMONARY DISORDERS AND DIVING

Dr Fred Bove

Theconditions| havechosentodiscussareset outin Table
1.

TABLE1
Asthma

Pneumothorax a. Traumatic
b. Spontaneous

Chronic obstructive lung disease

Chest surgery

ASTHMA

We have already had some discussion on this. The main
problem, and | think the only problem, with asthmaisthe
inability toadequately andrapidly empty thelungs, because
of achronic airway obstruction, partial or complete asthe
case may be. That isnot good for the asthmatic anyhow.
But it ismuch worse underwater, because on ascent, when
you have to have aclear airway to get the gases out of the
lungs, thebronchospasm or airway obstruction present can
delay the emptying of a small segment of lung and cause
pulmonary barotrauma and cerebral air embolism.

| hold that if a person has asthma and they are wheezing,
they absolutely cannot dive. These people have chronic
airway obstruction and should not dive. Occasiondly in
theCaribbeanthereissomeoneonthediving boat squirting
down Isuprel and al set to go, wheezing to beat the band,
with a regulator in his mouth. Some how or other these
people do sneak through the system and get onto diving
boats. They claim that their asthma is better out on the
ocean because thereisno pollen there. | am not sure that
isagood excusefor diving asan asthmatic. Anybody who
is apparently wheezing should not dive.

| think that anybody who hasto have medication to control
their asthma should not dive. If an individual requires
chronic medication, he still has an unstable airway. The
instability isto someextent suppressed, but either exercise
induced asthma, which is not an uncommon problem, or
coldinduced asthmacanresult fromthedivingenvironment.
Either of those things happening under water is areally
dangerous problem, because acute asthma clearly causes
some airway obstruction. There are some very poorly
emptying lung segments are there is a high risk of air
embolism.

So the wheezing asthmatic should not be allowed to dive.
Infact, most drug controlled asthmaticsstill wheezealittle
bit. They say that they arefine, and that they do not have
any problems, but if you get them to exhale rapidly, your

stethoscope picks up scattered squeaks. That means that
thereisstill somebronchospasmin someareasof thelung.
It does not cause symptomatic problems, but it could
certainly cause aproblem while diving. Those two kinds
of patientsarenot really aproblem. Everybody agreesthat
you should not let them dive.

The patient who isaproblem isthe 22 year old male who
tellsyouthat hewasan asthmatic uptotheageof 12. From
12 years on the symptoms waned and by the time he was
15 hedid not have asthmaand wasactivein sports. Hehas
never wheezed again, and is taking no drugs. Those
patients are difficult, because some of these peopledo, in
fact, get their asthmaagain. | would guessthat they areall
prone to it. We have had a run of very dry summers.
During the second one | started to get a lot of athletes
coming inwith funny symptomsthat they did not describe
asasthma, but asadegradation of their performancethat no
one could explain. Thehistory in these people was one of
asthma as a child, which went away by mid teens. They
then got active in sportsin high school or college and did
fine until this summer, when they began having trouble
with their athletic ability. What they were getting was
exerciseinduced asthma. But it wasin abackground of a
high pollen count because of the very dry summer. A lot
of these people have an underlying tendency to bronchial
spasm with certain stimuli. The questionis, will they get
bronchial spasm while they are diving?

| do not have good answerstothat question. Therearealot
of these ex-asthmatics who do get cleared for diving. My
approachisto ask theindividual what he doesfor exercise
and whether he has any limitations. Then make him
breathevery hard, hyperventilate, andlistentohischestfor
any kind of wheezing. Alsotakeachest X-ray, toseeif he
has any hyperinflation. In these patients, it would be
reasonableto get an exhalation chest X -ray too. By having
apatient hyperventilate and then breathe out very rapidly
| can often pick up afew scattered wheezeshereand there,
which suggest that there is still some bronchospasm.

If therearenowheezesandif | can convincemyself that he
can handle both cold and exercise without wheezing, |
might approve diving. On the other hand, if one could
demonstrate that there are clear cut tendencies to
bronchospasm, under those circumstances then he should
not dive.

A way out which seemsto work with an asthmaticwho one
feelsisgoing to beaproblem, istorequirealung scan and
pulmonary function studies. What one hopesto do isto
demonstratean abnormality. | donot think it isreasonable
to do tests that one can predict will be normal. But if you
are sure that the patient has an abnormality and you want
tomakesurethat heor sheunderstandsthat they should not
be diving, then it is worthwhile having tests. | tell that
person “| think you have asthma. | think you are going to
have trouble diving. | think you have airway obstruction
and| wouldliketodemonstratethat by pulmonary function
tests.” Since pulmonary function tests are expensive,



about half the asthmaticsdo not comeback and do not dive
becauseit would cost too much. The other half will spend
themoney. What | end up doing is proving that they have
a limiting abnormality and | can disquaify them. Of
course some will go to some other physician. Now that
they know what not to tell, they would hold back that part
of their history and get cleared for diving. But at least | feel
that the obligation that | haveto make aperson dive safely
is handled.

To sumup. Thewheezing asthmatic and the asthmatic on
drugs should not dive. The asthmatic with ahistory inthe
remote past can be told pulmonary function studies, and
even pulmonary function studieswith exercise, areneeded
to make sure that he does not develop a bronchospastic
response. If the individual agrees to go ahead with that,
then if they come out normal then | think he should
probably heallowedto dive. If they areabnormal, thereis
clear cut evidence that he should not be diving.

PNEUMOTHORAX

As far as | am concerned, people can dive after a
pneumothorax due to injury or surgery, if the lung is
reinflated and thereareno abnormal chest dynamics. With
atraumatic pneumothorax thereareusually afew adhesions,
sothelungwill not collapsecompletely. Theseindividuals
are not prone to spontaneous pneumothorax.

However, anybody with a spontaneous pneumothorax is
proneto more of them. Most peopledo not understand the
significance of that. They feel that a single spontaneous
pneumothorax was something that just happened, and that
it will not happen again. But it is very likely to happen
again.

| remember having a long argument over the telephone
withadentistwhohad aphysicianfriendwhohegottosign
off hismedical. The dentist went to adiving instructor, a
pretty astute guy, who looked at hismedical form. Hehad
written down ‘ spontaneous pneumothorax’. In fact that
dentist had had three of them, twowhileplaying tennisand
one while working in his office. The diving instructor
would not takehiminthe course. Thedentist wasready to
get alawyer toforcetheinstructor totakehiminthecourse
because hisfriend, the doctor, had said he wasfit to dive.
| often get these casesto referee. | talked to the dentist at
length. | talked to his physician at length. His physician
wastotally ignorant of anythingtodowithdiving medicine
andin spiteof this, had signed off theform, whichisnot an
uncommon thing in the United States. | educated the
doctor and sent him a xerox copy of achapter in adiving
medicinebook. Hethen called thedentist and told him not
to dive. Hefinally convinced him that if he was going to
dive hewas highly proneto another pneumothorax and so
got the instructor off the hook.

| think spontaneous pneumothorax is an absolute
contraindication to diving. However, during a diving
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medicine course in the Caribbean, some chest surgeons
said that there is a treatment. Strip away the pleura and
cause a total pleural adhesion between the lung and the
chestwall. Theclaimisthat thereareno more spontaneous
pneumothoraces after this. A thoracic surgeon, who was
adiver, asked whether people who have total adhesion of
both lungsto the chest wall could dive. My answer isthat
| do not think they should dive. | have not met such a
patient yet. Itisnot acommon operation. Most people do
not have the operation unless they have had recurrent
multiple episodes that are causing severe life threatening
problems. Somebody who hasthat problemwill not, most
of the time, want to do anything that will run the risk of
another pneumothorax.

The few people | know who have had spontaneous
pneumothoracesreally do not likeit. I1tisvery unpleasant
becauseit hitsthem anytimewithout any way of predicting
it. Most of them do not like getting into situations where
a pneumothorax is almost guaranteed, so they will not
dive. Spontaneouspneumothorax still isacontraindication
to diving. | guarantee that anyone who meets somebody
likethat who wantsto diveisgoingtohavearea argument
on their hands. So one hasto be ready with anice, clear,
logical argument to point out why it is dangerousto dive
with ahistory of spontaneous pneumothorax.

If thereis no history of spontaneous pneumothorax, isan
X-ray necessary? | believe that a chest X-ray is only
required if one needsto make certain decisionsbased ona
chest X-ray. Then one hasto make sure that the chest X-
ray will provide the information to make those decisions.
A plain chest X-ray isunlikely to show small blebson the
pleural surface, so that isnot agood reason to take a chest
X-ray. If onewantsa chest X-ray to show big blebs, that
isfine. Usually apatient with abig bleb, agreat big hunk
of thelungmissing, hasother chroniclung problemswhich
onecanpick upinaphysical examination. Thenachest X-
ray will verify theclinical impressions. | think theneedfor
achest X-ray ought to be decided by what isfound on the
history and physical examination. With a late teenager,
adolescent or young adult college student, whoisin good
physical condition and who has aperfectly normal history
and perfectly normal physical examination, it is highly
unlikely that achest X -ray will giveany moreinformation.
| think doing a chest X-ray on all these people is a
significant excessof both cost and radiation exposure. But
with agood history and physical examination, one ought
to be able to pick the individuals who need a chest X-ray.

CHRONIC OBSTRUCTIVE LUNG DISEASE

Obstructivelung diseaseisan absol ute contraindication to
diving. These patients have a combination of things like
airway obstruction, and emphysema with blebs through
thelungs. They have very unstable lungs. They are also
proneto pneumothoraces, so should not beallowedtodive.
Most of them are so sick that they rarely want to do
anything likediving anyway. Thereare some peoplewith
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early chronic obstructive lung disease with bronchitisand
emphysema who might want to get into diving. If oneis
convinced that the patient has some degree of chroniclung
disease, then the studies that are needed, the chest X-ray
and the pulmonary function studies, are going to be done
to prove to that individual that he should not be diving.

Studies should be done to demonstrate things that one
expectsto be there rather than asablind screen to try and
pick up thingswhich areunexpected. That attitudewill cut
studies down to those that are going to be most useful.

CHEST SURGERY

| have seen any number of people after al kinds of chest
surgery who arediving. They werediversbeforethey had
the operation and they are till divers. They do not seem
to haveany major problems. Sometimes| see peoplelong
after the operation, or | go diving, seethe big scar on their
chest, and find out that they had some kind of chest
surgery. Itiswell ‘after the fact’ when they say “Do you
thinkitisalrighttodive? “I had an operation 22 yearsago
and | have been diving for 20 years’.

| am not too concerned about people who have had chest
surgery. Obviously, if somebody hasamassive deformity
of the chest from surgery, then one might havetoworry. |
think athoracotomy for asubsegmental resection of alung,
or somekind of cardiac surgery, or apatent ductusligated
of an ASD repaired 15 or 20 years before, is not going to
cause trouble with diving. Chest surgery per seisnot an
absolute contraindication. One has to look at what was
done and what was resected or repaired before one can
make a decision.

PULMONARY PHYSIOLOGY

Thenormal responsetoexerciseisanincreaseinventilation
with a dight drop in PCO9, a stable arteria oxygen
content, and atiny risein alveolar oxygen, whichtakesthe
placeof theCO2that hasgonedown. Somebody mentioned
CO2 retention with exercise. That isnot usually the case
but if oneisbreathing through asnorkel, along airway, or
a regulator, where one has an extra piece of breathing
apparatus that can limit ventilation, there will not be this
normal responsewith exercise. If thereissomerestriction
inthe airway then there will be CO» retention. That does
happenif one hasaregulator that resistsinspiration. | had
oneand | never realised it was bad. It was an old double
hose, single phase regulator. The tank valve was getting
gunked up and over several months the regul ator became
a little harder to breathe with each dive. | was getting
dyspnoeawhen | dived and | did not quite understand what
the problem was. | worked out that | had to draw so hard
ontheregulator that | wasusing an extraamount of energy
for my respiratory musclesand yet limiting ventilation, so
that CO2 was building up. Thiscan happen, butitisnot a
normal physiologica response. That isjust poor care of
equipment.

If welook at chronic obstructive lung disease in the same
context thefirst thing we noticeisthat these people can not
ventilateasmuch asnormals. They can not reach levelsof
exercise that the normal person getsto. They are limited
by inadequate ventilation. Tidal volume does not go up
much. One of the problems with the chronic abstructive
lung disease patients is that they lose their capacity to
expand their lungs. Their lungsare chronically expanded
with high dead spaces. Aterial CO2 goes up and arterial
oxygen comes down. It starts low and does not change
very much with the small amount of exercisethat they are
capableof. Itwill infact goif onecan get these patientsto
exercise enough. These patients retain CO2 and get
severely dyspnoeic with small amounts of exercise.

Thereisanother reason besides the mechani cal aspects of
thepossibility of theruptureof ableb or embolism because
of airway occlusion, why these patients should not dive.
They would have aterrible time with the exercise needed
to do the normal things you have to do for diving, asthey
will retain CO2 and get severely dyspnoeic.

Another kind of lung disease that can be a problem isthe
diffusion abnormality. In the United States the most
common diffusion abnormality in a young person who
might want to dive is sarcoidosis. It is not a common
disease, but onthe other hand it occursinthe population of
young peoplewho might want to take up diving. They get
intertitial infiltrate in the lungs, which causes diffusion
changes. Their ventilation is not affected because the
airwaysand alveoli arenormal. Thetida volume may be
reduced by some stiffening of thelungs. Remember with
diffusionabnormalitiesitisoxygenthatisaproblem. CO»
diffusion is usualy unaffected, so CO2 will go down as
there is excess ventilation. The arterial oxygen content
will below at rest, so these patients get hypoxic when they
exercise because they do not get enough oxygen into the
bloodstream. A patient with a diffuse interstitial process
in the lung, who seems to have anormal airway function
is still going to have trouble, at least with the exercise
aspect of diving. They can run into problems with acute
oxygen deficits. Itisunreasonableto arguethat since one
can provide oxygen at higher partial pressures, diving
ought to be the sport for these people. | do not think that
argument isvalid. We should not put these people in the
water in the hope that the higher PO2 that they inspire
underwater will help their diffusion of oxygen. They will
probably still belimited. 1tisnot worthtakinganyonewith
an interstitial process in the lung diving, even if their
mechanical function looks good. They are going to have
trouble in the water.

INVESTIGATIONS

One of the advantages of a chest X-ray isthat sometimes
it showssomethingthat isunexpected. Onesuchthingwas
a cancer in the right upper lobe. | suppose that the one
argument for screening chest X-raysisto find things that
onedoesnot expect. Onewould not expect to get much out
of screening chest X-raysin the average population. For



diving candidates over the age of forty or fifty, aroutine
chest X-ray may be worth while. But for the younger
population, lateteenager andyoung adult, itisnot reasonable
to do a screening chest X-ray.

It used to be that there was afairly high incidence in the
United Statesof tubercul osisinfection. Not thediseaseper
se, but ahealed infection. Until the 1960s it was said that
onethird of the population had evidenceonthe chest X -ray
of old tubercular infection, aGhon complex with anodule.
So screening chest X-rayswere considered useful to pick
those peopleup. Buttheincidenceof aTB infectioninthe
populationislow now, probably ten percent or less, that is,
asymptomatic infection leading to chest X-ray changes.
So even screening for TB with a chest X-ray is being
dropped. If there is any concern, people are now using
tuberculin restsfor screening rather than using a chest X-

ray.

Screening chest X-rays are to pick up some underlying
processinthelung. One may want to do themin the older
popul ation, becausethey aremorelikely to have something
like a nodule show up in the chest X-ray.

One of thewaysthat one can find out the extent of abulla
istodoalung scan. Unfortunately the sensitivity of ascan
isevenworsethantheX-ray to pick up small pleural blebs.
So neither is going to be very useful.

A problemthat comesup onceinawhileisoldtubercul osis.
Active TB with acavity isobviously acontraindication to
diving. Issomebody who had had an old infectionleaving
alittle scarring of the apex, especialy alarge number of
adults who have tiny flecks of scar at the apices, going to
have a problem with diving? | do not think so. These
people do not usually have problems with their chest
function and a small amount of reticulated density at the
apex should not really be areason to keep these people out
of diving.

CONCLUSIONS

I think that when there are gross abnormalities of thelung
oneshould not allow diving. That wouldincludeanything
that looked likeacancer or tubercul ousgland becausethey
causesomeairway obstruction. Obviouspulmonary disease
isnot a problem.

The problem with spontaneous pneumothorax is going to
be around for along time and the way to detect those sub-
pleural blebsis aways going to be a problem.

The ex-asthmatic who is asymptomatic and who has not
taken drugsfor yearsisgoing to beaproblem becausethey
seemto show up every now and again, for no good reason,
with an asthmaattack that woul d have been unpredictable
based on their past experience. | guess we are stuck with
not knowing when these people will get an asthma attack
associated with diving. Other than that | think one hasto
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makeindividual judgements. | would opt for studieswhen
onethinksastudy isgoingto proveanabnormality present,
rather than the other way around. | am against using
studiesto provenormalcy, becausewhat oneisdoingthere
istrying to prove the absence of disease. Usually onecan
do that by careful evaluation of the history and the
physiological examination. If somebody hasno history of
asthmathen | do not think one hasto provethat person does
not have asthma. On the other hand, if somebody says he
had asthma, one would like to prove that he had airway
obstruction, then a pulmonary function test would be
useful and likewiseachest X-ray. If thereissomethingin
the patient’ shistory or physical examination that could be
verified by chest X-ray, then| think oneought to get achest
X-ray. | do not recommend achest on everybody with the
ideathat one might find something that proves normalcy.
Itisjustabigscreeningeffort thatisrelatively unproductive.

Question:
What about diving after chest wall injury?
Dr Fred Bove

Generally, | would say yesto that. | have known at |east
three people who have had some traumatic problem with
the lung. A commercial diver had an empyema which
needed a partia rib resection with a big drain. That al
healed up. Henow hasan areaof pleural thickening at the
left base. He diveswithout any problems. | think such a
lesionwould not produceany blebonthelung. If anything,
the result is to produce adhesions in the pleural space
which would prevent atotal lung collapse. After a stab
wound, or some other traumatic injury, when the lung has
reinflated, the chest dynamicsarenormal and if thereisno
severe anatomic derangement inside the chest, then that
person could probably dive.

Dr Bruce Bassett

In the USAF some flyers who have had a spontaneous
pneumothorax havereturnedtoflying after surgery tostrip
the pleura.

Dr Fred Bove

Thoracic surgeons arereally hot onthat. They feel that if
they strip away theentirepleurathenthereought not beany
problems in the thorax. Say a patient had four recurrent
spontaneouspneumothoracesontheleft side, sothesurgeon
goesinandstripsaway theleft pleura. What about theright
pleura? Remember that the lesions are usualy bilateral.
Should one clear him to dive, if he has not had his right
pleurastripped? | supposethat if acommercia diver had
a spontaneous pneumothorax and wanted to get back to
diving, he could argue that stripping the pleura would
makehimeligiblefor diving. | think hewould haveahard
time arguing with the company, but the Air Force and the
rest of the military are flexible and may let you do that.
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Question:

What about cigarette smoking and diving?
Dr Fred Bove

When somebody comes into me who smokes, | rip the
cigarettes out of their pockets, throw themin thetrash can
and stomp on them a couple of times. That is just an
attitudethat | have. | think themoreviolent you areagainst
cigarettes, the more your patient thinks you mean it.
Cigarette smoking can cause bronchospasm. Invariably
with a heavy smoker one can hear their lungs wheezing.
There are often little scattered areas of atelectasis that
cause afew rales and crackles and snortsin the lungs. A
chronicheavy cigarettesmoker hasterriblesoundinglungs.
If | hear wheezing, | say “I am sorry, you just cannot dive.
Come back in 3 months after you have stopped smoking
andwewill seewhat you arelikethen.” If aheavy smoker
is demonstrating problems with airways on physical
exertion then | would not clear him. That is another
situation where chest X-ray will not tell you very much.
Small changes in the airways just will not show up on a
chest X-ray. A smoker with enough changesin hislungs
to show up onachest X-ray isasymptomatic chronic lung
patient.

Dr lan Unsworth

You say that you are not very concerned with pleura
adhesions and pleural thickening because there might be
less likelihood of a pneumothorax. | got the impression
that you were very concerned about the onset of
pneumothorax underwater. | wonder whether avery stiff
lung, or alung that has areas of thickened pleuraand areas
of normal lung parenchyma, might not in fact be more
proneto something far worse than pneumothorax, in other
words, an air embolism. It seemsto me where the pleura
is adherent to the chest wall in certain spots, then if that
lung was put to any overpressure then the pleurais not
going to slide properly and therefore the risk of lung
tearing and air embolism isincreased. Could you please
comment onthat? | amnot concerned about pneumothorax
underwater, but | am concerned about differential stretch
in the lung tissue and therefore small tears.

Dr Fred Bove

| am not aware of adhesionsto the lung causing aproblem
likethat. Itistheoretically possible, but the experience |
have had with those kinds of problems are relatively
limited, about ten people. | do not havean answer. Itisa
good theoretical consideration.

Dr John Knight

Professor Colebatch, in Sydney, studied a number of
people who had burst their lungs and his paper suggested
that they had areas of extra stiffness in their lungs which
explained why they got their pulmonary barotraumabetter

thananything else. But hehasonly published onepaper on
about eight or nine divers.

Dr Carl Edmonds, who referred these RAN and other
diversto Professor Colebatch, elaborated on the concept
of regional variationinlungcompliancebeingresponsible
for pulmonary barotrauma. Unfortunately the recording
was too faint to allow transcription.

Dr Janene Mannerheim

Some people occasionally wheeze when they have hay
fever. | have had long arguments with these people about
their suitability for diving. Should one test them before
and after bronchodilators and exercise? Would you say
that they can dive when they do not have hay fever?

Dr Fred Bove

One gets into enormous battles with these people. They
only wheeze during theworst hay fever season. Whenthe
seasonisover, they do not wheeze any more. Onedecides
they can not dive. One does pulmonary function tests
because one is convinced that they are going to have
abnormalities. Dothetestsinthefall, instead of thespring,
and they have perfectly normal pulmonary function under
all circumstances. Now what should one do? | do not
know. | suppose that one could say that in the fall when
thereisno hay fever, divingisalright. It ssemsto methat
one hasto test them every year, to prove they are normal
in the fall, then let them dive for three months, and stop
when the hay fever startsin spring.

A lot of these people ultimately develop asthma. They
have recurrent hay fever, then al of a sudden they have
asthmaalong withiit. | do not liketo have these peoplein
the water because they get alittle alergic stimulus when
they are off on atrip somewhere and then they start diving
with some bronchospasm. Maybe the answer to that isto
tell them “I will clear you for one year and you have to
come back for pulmonary function testsvery year”. That
is going to chase half of them away, because pulmonary
function tests are expensive.

Dr Janene Mannerheim

We have been doing both expiratory and inspiratory X-
rays. We have picked up sarcoidosis and hyperinflation
and medium sized bullae and TB in Argentinians, Greeks
and Indo-Chinese. | feel that it is worthwhile continuing
to do X-rays, even if there is only one positive in two
hundred.

Dr Fred Bove

| guessitisthepopulation. If oneispicking up significant
pathology in acertain population, you haveto beflexible.



The population | was talking about is the teenager or the
young adult, who has been in the local community all his
life. 1 donot think oneisgoing to find onein two hundred
inthat population. Itismorelikely to beoneinfiveor six
hundred. In the transient population, if you know they
comefromanareawheresomekind of pulmonary problem
is endemic, then | think it is worth while.

Dr Janine Mannerheim

If someone has fragments of bullets throughout hislungs,
with scarring around them, what would you say to that?

Dr Fred Bove

| would say that they would probably have some airway
obstruction somewhere. It does not take much to cause
pulmonary barotrauma. The US Navy experience in
submarine escapeisthat they can not predict whoisgoing
toget anair embolism. All thesubmarinershad pulmonary
functiontestsandinspiratory chest X-rays. Anybody who
had an abnormality was taken out of the programme.
Everyonewho was doing submarine escape had passed al |
their screening tests. They trained them thoroughly so that
they wereexhaling during ascent yet they could not predict
who was going to get an air embolism after this thorough
screening. What they said was that there was probably
somelocal, small airway that wasobstructed enoughto put
some air into the arterial system and cause a cerebral
lesion. It canbeavery small obstructed airway or segment
of the lung that you cannot pick up.

Insubmarineescapetrainingthey still doall thesescreening
tests, but they still expect asmall incidenceof air embolism
in spite of these tests and the fact that all the trainees are
going to do their rapid ascent in a perfectly normal way.

Dr Janene Mannerheim

If aperson hasahistory of sarcoidosisand they have been
onsteroidsandfinally they haveanormal chest X-ray, can
they dive then or will they have areas of scarring that one
cannot see?

Dr Fred Bove

The first thing to do is thorough pulmonary function
studies to make sure that they have no sort of obstruction.
After that, | do not know what to say. The chronic sarcoid
patient usually does have some damage to the lung
interstitium with some airway obstruction. It can be
detectable or it can be below the level of detection by
normal pulmonary functionstudies. Soitisahard question.
With somebody who had significant sarcoid lung disease
and required steroids, | would probably not et them dive.
Becauseathough they haveanormal looking chest X-ray,
they still end up with permanent parenchymal damage to
the lungs, some scarring here and there and probably
somewhere someairway isgoing to be obstructed. It only
takes one little obstructed airway to cause trouble.
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Dr Mike Page

In doing diving medicals there seems to be a small
proportion of people who have no history of asthma, nor
history of alergy, who on physical examination on forced
expiration had awheeze, usually in the right upper zone.
They have norma pulmonary function tests and normal
expiratory chest X-rays. Isthere any reason for thisor is
it just my ears?

Dr Fred Bove

Youareright. Everybody hasatype of wheezeintheright
upper zone. Itisoneof themajor right upper lobeairways,
whichisnear the chest wall and it iseasy to hear. Itisnot
really aclassic, high pitched wheeze. Inisalittle lower
pitched. We also have to be careful about calling normal
findings “abnormal”. It isafairly characteristic finding
with rapid expiration in the right upper |obe.

Question:

Why will the submarine service not take people with
abnormalities on their chest X-rays?

Dr Fred Bove

The crew will be underwater for three monthsor moreand
because of their operationsthey do not want to cometothe
surface. So they are very careful about the health of the
submariners. Part of the screening process for submarine
escape fitsinto this. They do not want anybody who is
going to havetherisk of anything happening to himinthe
submarine service. They figurethat if they put men with
abnormal chest X-rays on board, they may lose them if
they ever had to do a submarine escape. Submariners,
enlisted sailorsand officers, areall very carefully screened
medically and psychologically.

Question:

People who have fairly low FEV 1/VC ratios, have lungs
that are more at risk than normal. Why not recommend a
slower ascent rate?

Dr Fred Bove

| guessitisthe same old thing. In sport diving if you say
that apersonisfit for diving and he getsacertificate, there
isnot organisation in the United Statesthat putsalimit on
the card. All it saysis“Certified Diver” not “Certified
Diver who must ascend at no faster than 25 feet per
minute”. It does not say “ Certified Diver, but not to dive
deeper than 33feet”. Therearenolimitationsput onit. As
far as| am concerned, it isunwiseto assumethat a person
is going to aways remember, including under stress, to
ascend at a slow rate because he has problems with his
lungs. | would much rather just not let him dive.
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OTHER MEDICAL DISORDERS AND DIVING

Dr Fred Bove

V ariousdisorderscomeupfrequently enoughthat weneed
to spend afew minutes on each to try to decide what to do
when somebody walksinto the officewith suchaproblem.

The first two are highly controversial subjects in the
United States. They have generated atremendous amount
of disenchantment with the diving medical community
and an awful lot of hostility amongst the people who want
to dive and have either epilepsy or diabetes.

EPILEPSY

There is a population of young epileptics who are well
controlled and who were told by their physicians or
neurologists that they really should consider themselves
normal and capableof anything that anyoneelsecando. So
they get involved in certain kinds of sport. They are not
supposed to play contact sports like football or hockey or
anything likethat, but they can get involvedin somesports
and do reasonably well.

Theusual problemisthecollegestudent who hasbeenwell
controlled for a number of years and wants to get into
physical education programmesaspart of histraining. He
finds available on the college curriculum, a scuba diving
course. He has never been stopped from doing things,
except playing football or hockey. There is enough
forewarning about that.

When an epileptic wantsto dive, the approach that istaken
isthat an epileptic who requires drugs to maintain control
isnot allowedtodive. That isthe standard approachinthe
United States because of the problems of stimulating
seizureswith either hyperventilation or hyperbaric oxygen.
Wewill not et aperson who istaking drugs for a seizure
disorder dive. These people are not a problem.

The problem comeswith the person who hashad aseizure
disorder asachild and perhaps requires drugsfor three or
four years. Thefitsstopped ashegrew older. When heis
seen, he might have gonefor five or six yearswithout any
seizures or drugs. The question is, how to deal with that
person?

John Hallenbeck, who is a neurologist, would opt for not
letting those people dive. He is a navy doctor who by
occupation is conservative in the diving business, and
would not clear that individual. If thepersonreally insists
on diving, then he would do an EEG, with the usua
hyperventilation stimuli and so on. If theEEG isperfectly
normal, and there has been along interval of no seizure
disorder, thenthat person might beabletodive. Again, we

do not know if there is an added risk for that person in
diving. Thereisnot enough experience with such people.

If one were to take atotally conservative approach to an
epileptic who was clearly an epileptic as a child and
required drugs, who slowly got off drugs and has not had
aseizure, onewould say notodiving. If hecameback and
insisted on diving, then | would do the test with theidea of
demonstrating abnormal function when there is a good
caseto keep that person out of diving. | will not clear these
people unless the EEG is totally normal with the various
stimuli. One could even opt for an EEG with hyperbaric
oxygen, which is not acommon or standard procedure.

If theindividual has been asymptomatic for five years or
more, is completely off the drugs and the EEG is totally
normal with the various seizure stimuli, then 1 might
approvethat personfor diving with somedepth limitations
so that heis not exposed to high pressures of oxygen.

Another problem is the person who has a history of an
occasional febrile seizurein childhood and who has never
had afit sincethen. Thosefitsarenot precursorsof chronic
epilepsy in most cases.

Dealing with a 20 year old who has never had a seizure
sincehewasthree or four and all of which wereassociated
with high fevers, | would not be concerned at all.

So the spectrum goesfrom no diving whatsoever inadrug
dependant epileptictoahesitant contraindicationtodiving
in an epileptic who is of f the drugs but who had a history
of epilepsy for along time, even if five or six years have
gone by since stopping drugs. If he comes back, | would
get an EEG with hyperventilation and other stimuli. If that
is perfectly normal and shows no evidence of a focus
developing withthevariousstimuli, thenl would probably
allow diving with some limitations, mainly hyperbaric
oxygen limitations.

DIABETES

Diabetes is becoming more and more of aproblem in the
United States. There is a large population of insulin
dependent juvenile diabetics who are in their late teens,
early twenties and beyond who have been told by their
physicians that the insulin gives them good control and
they should not regard themselves as handicapped in any
way. They play sports and do almost anything that they
want to do. This generates a problem when they cometo
take a scuba course. Obviously these people would not
even get through the front door of a commercial diving
firm. Butinthesport divingworld wehavetodeal withthe
diabetic on insulin.

Thediabeticwhoisnot oninsulin, who wantsto dive, such
asthe forty-five year old man who is overweight and has
afamily history of diabetesisno problem. If he wantsto



divehemust first lose 50 Ibs. Chasethem out of the office
with adiet and exercise programme. | tell them to come
back in six months, 50 Ibslighter for arepeat blood sugar
test. Often after the exerciseand theweight lossthe blood
sugar will be normal and the glucose tolerancetest will be
normal. Thenheisnot adiabetic any longer and nolonger
aproblem. | havehadtodothat withsomeUSNavy divers.
They are just as inclined to get heavy as anybody else.
Occasionally thereisonewho gets obese enough, and who
has afamily history of diabetes, that his sugar goes out of
control. That scares a navy diver, because they first got
into diving because of the extra money. It is easy to
motivate a navy diver. Thefirst thing one saysis*Your
diving career is over unless you can come back in afew
months with your blood sugar under control.” They get
their weight down. Weight lossisasimple solutionwhich
isthrown right back to the diving candidate. If hewantsto
dive he hasto lose weight and get his sugar under control.
Inevitably an obesity onset adult diabetic will get hissugar
under control by losing weight and getting exercise.

The juvenile diabetic is not so easy. Thisis the diabetic
who basically has his idet cells destroyed and fibrosed
over atimefor whatever reason. These peopledo not have
the opportunity to regain control of their blood sugar by
diet or weight loss. They have no, or very few, islet cells,
and cannot secreteinsulin so they haveto haveit replaced.
Oral agents will not do it, or may do it for a brief period
early on, but the long term treatment for these people is
daily injections of insulin. The problem with both insulin
dependent diabetesand drug dependent epil epsy, issudden,
unexpected and unpredi ctabl eunconsciousnessunderwater
which is ailmost 100% likely to produce a drowning.

Some diabetics argue that they will be alright because “I

am diving with abuddy, and | have a syringe of glucagon
my bag, and | have ahard candy and orangejuice”. If the
diver had trouble at 70 or 80 feet underwater, it is very
difficult for abuddy to giveintramuscul ar glucagon at that
depth, evenif hehasasyringewith him. Thingsneedtobe
done very quickly to somebody who goes unconscious at
depth or that person drowns. What if a diver carries a
syringe of glucagon strapped to hislegwhile heisdiving?
Whoisgoingto giveit to him? All hisbuddies haveto be
trained to pull the syringe out, find a bit of bare muscle
somewhere and inject the glucagon.

As far as | am concerned the insulin dependent diabetic
should not bediving. It generatesatremendousamount of
discussion. IntheUnited Statesthereareinsulin dependent
diabeticswhoarediving. | havebeengettinglettersin Skin
Diver like “My husband is a diabetic (insulin dependent)
and the best thing he hasdonein yearsisto take up ascuba
course. We have written a long disclaimer to NAUI,
PADI, or whatever it is and disclaimed any responsibility
for the diving organisation, the doctor and anyone else.”

Inthe United States any disclaimer isworthlessif they get
abunch of lawyerswho arewilling to fight the case. They
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can alwaysfind ahole. They will ask “Didyou explainin
fine detail that the diabetic might not be able to get
glucagon at 77 feet because his buddy was not trained to
give the syringe through a wetsuit?” If one has not
explainedthat thedisclaimer isnogood. Onemust explain
everything properly.

| also get these kinds of letters. “My husband is an
excellent diver. He loves his course. He loves diving.
Whenever he comes up and gets the shakes we give him
some hard candy and in half an hour heisOK.” Thatisan
admission that the guy ishaving trouble. Thelast letter |
got like that was the story about having the syringe of
glucagoninthedivebag, with hard candy and orangejuice,
and if anything happenswewill beready to take care of it.
| wrote back and asked what would happen if the problem
occurs at 100 feet? What are you going to do? Haveyou
trained the people you are diving with to take care of the
sudden unconsciousness in the water? Do you have
someonewho know how to giveglucagonintramuscul arly?
If you become a little flaky, do they know that it is a
hypoglycaemic reaction which they are going to have to
give you something for?

Worse than that, some of these diabetics go off on their
own on avacation and end up on adive boat with abunch
of other people who do not know anything about their
medical history. | canimaginethescenario of anaccountant
sitting in adive boat and the guy next to him says“Hereis
thissyringeand needle. What | wouldlikeyoutodoif I get
a little funny ...” The accountant just screams and runs

away.

| have not yet been ableto find an argument to removethe
absolutecontraindicationfor divingfor aninsulindependent
diabetic, so | do not think they should dive. | havetalked
to a number of diabetic specialists in the States, who are
involved with sport and athletics, and they all agree that
thisisthe one sport where sudden unconsci ousness cannot
betolerated. If aswimmer suddenly becomesunconscious
in a pool there is someone to pick him up. But
unconsciousness cannot be tolerated underwater.

There are insulin pumps which give a continuous dose of
insulin. Itisregular insulin, the short acting kind that one
getsfrom one’ spancreas. The pumps are programmed to
increasetheinsulindoseat meal times. Thesediabeticsare
under fantastically good control. Their wholemetabolism
changes back to normal. They have avery low incidence
of hypoglycaemia reactions. There are even pumps
designed to sense the glucose level and respond to it
appropriately. The problem of deciding whether a pump
supplied diabetic candiveisat least fiveyearsaway, sowe
can think about it and beready for it when it comesalong.
I think that these people should not be diving even though
they have better control than we have now. We do not
know about the effects of pressure on insulin pumps. At
themoment theinsulin dependent diabetic should not dive.
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BLOOD DISORDERS

Factor VIl Deficiency

| have had one person with afactor VIII deficiency who
was under good control with plasma transfusions who
wanted to dive. These peopleusually haveaterribletime.
They bleed all thetime. They develop terriblearthritisand
alot of tissue scarring from haemorrhage. Nowadaysthey
are well controlled with plasma transfusions. A diving
instructor called me and said “1 have a haemophiliac who
wantsto dive. Helooks pretty good and claimsthat heis
under good control. What do | dowith him?’ 1 discussed
this with a haematologist and decided that he should not
divebecausetheir ability toclot variesalot. Whenthey are
near the point wherethey need aplasmainfusionthey start
to have bleeding problems. These peopledo not just bleed
fromacut. They get subdurals or massive haemarthroses
and scarring of thejointsandthingslikethat. Patientswith
bleeding disorders and that includes patients on
anticoagulants, should not dive. Itisarare dive that one
does not come back with blood leaking out of the body.
Those minor traumaswould be magnified. Alsotheblood
trauma that one gets from diving, that we can disregard
most of thetime, can belethal to someonewith ableeding
disorder. So those people should not dive.

Abnorma Haemoglobins

There are patients with anaemia. | do not mean the guy
who just lost three litres of blood from an ulcer, but the
chronic anaemiasfrom abnormal haemoglobins. Wehave
areasonabl e popul ation of sicklecell diseaseinthe United
States. People with sickle cell trait will be cleared for
diving in the military, as long as their haemoglobin is
acceptable. Their haemoglobin isusually between 11g%
and 13g%, compared with 13g% to 15g9% in the normal
population. The decision made by the military wasin fact
apolitical decision, not a biological decision, because it
was claimed that there was racia discrimination against
the peoplewith sickletrait in both aviation and diving. So
the powers that be decreed that people with sickle trait
would be allowed to dive. Now there are people in the
United States Navy diving with sickletrait and they seem
to have no problems.

The problem isif they become hypoxic, they may sickle
and have a crisis or renal failure. So far that has not
happened indiving. | think therewas one aviator who had
asicklecrisisat high altitudein an aircraft, in spite of the
politicians, who claimed that there would be no problem
with sickling at high altitudes.

What does one do with a budding sport diver who has a
haemoglobin abnormality? He maintains a haemoglobin
of perhaps11g% or 10g% and wantstodive. Wehaveseen
anumber of peoplelikethat. Sickletrait people do quite
well diving. Most of them do not have problems with
sickle cell disease.

With any of the variants that have small amounts of
abnormal haemoglobin with a majority of A type

haemoglobin, when the haemoglobin levels are quite
reasonable, there does not seem to be any reason not to
dive. There are people who have ahaemoglobin of about
11.59% to 12g%, which is about 1.5g% below normal,
who diveand do not seemto haveany problems. | recently
cleared a Navy diver with spherocytosis which produced
ahaemoglobinlevel of about 11.5% to 12g%. Hahashad
his spleen out and has mild chronic anaemia. He was a
vigorousyoung manwhowasoneof thechampion athl etes
of hisarea, and he did fine in diving.

One can make judgements in terms of the haemoglobin
abnormalities based on what the haemoglobin isand what
the person’ sexercise capacity is. Themilitary were more
or lessforced to approve sickletrait peoplefor flying and
diving. Asthere have been no problems, | think it isquite
reasonabletolet such peoplego sport diving. However, if
the haemoglobin is low, 7g% or 8g%, | would not allow
diving. | think the cut off should be around 11g% of
haemoglobin. Below that onestartsto get incapacity from
limitations to exercise.

RENAL DISEASE

The next problem would bethe renal hypertensive patient
and the renal disease patient. They are problems because
there are occasional persons with mild chronic
pyelonephritis, or chronic glomerulonephritis with mild
abnormalities of renal function. Most of these people are
doing quite nicely. They are going through college,
playing sport, and all therest of it. Then they hear about
scuba diving and want to do it. My renal friends tell me
thereisno real reason to worry about diving in somebody
who has got mild renal disease whose blood ureanitrogen
(BUN) or creatinine is not elevated, or is minimally
elevated, that is, the BUN isbelow 20. Aslong asthereis
reasonably good renal function, therenal folkstell meone
can let these people exercise and dive. Thereisno reason
why diving, per se, would affect the kidneys.

HYPERTENSION

The hypertensive patient is a different problem. The
uncontrolled hypertensive can get massive blood pressure
responsesto exercise. These people can get some degree
of heart failure because of the high pressures that occur
during exercise. A personwith ablood pressure of 130 or
140 over 95 at rest might be untreated because the local
physician will tolerate small elevationsin blood pressure.
When he exercises he may push both systolic and dystolic
pressure very high, to a systolic of 220 or 230 over 140.
That person runstherisk of exhaustion andinfact, of heart
failure, asthe blood pressure goes extremely high during
excitement and exercise. Soanybody whohasuncontrolled
hypertension ought to have their hypertension treated.
They should not be diving unless their blood pressure is
under control.

How do you get their blood pressure under control ? If the
entireautonomic systemissuppressed with blood pressure



medicines so that the person has to get up out of bed over
a six or eight minute period to avoid a faint because he
cannot respond to exercise with a tachycardia because of
high dosesof betabl ockersand hisvasoconstrictor capacity
has been wiped out from afew muscle relaxants, or other
alpha adrenergic blockers, he cannot tolerate two things.
He cannot tolerate significant fluid shifts in the vascular
space, for exampl e sudden head up position, ashewill pool
bloodinthelower extremitiesandfaint. Hecannot tolerate
exercise because the entire autonomic system is more or
less paralysed to keep his blood pressure down. These
people will faint sometimes because it is not as easy to
remember to do things slowly when one is in a diving
environment as it iswhen one is sitting at home.

So to the hypertensive who is uncontrolled should be
controlled. If they require massive amounts of autonomic
blocking drugs they should not dive because they can
handle neither the exercise nor the sudden positional
changes.

The question is, then, where to draw the line in drug
therapy? Itisatough lineto draw but we have to come up
with someguidelines. Thefirst thing | would dowould be
totakethe person off salt, givehiman exerciseprogramme
and tell him to lose weight, if heis overweight. A small
percentage of mild hypertensives, probably 10%, will get
good control from that. When a person is under control,
then one can clear him for diving.

The next step is still adiuretic, although the consensusis
now moving towards beta blockersas an initial drug. To
the no salt, exercise and weight reduction one adds a
diureticonceaday. If thatisall that isneeded to get blood
pressure control that patient is probably fit for diving,
becausethat doesnot affect autonomic control very much.
All it does isreduce the blood volume a little bit. It does
something to the smooth muscle of the arteriolesthat has
something to do with the sodium and potassium balance.
One has to watch potassium levels and make sure they
haveaproper potassiumintake. If thepersononly requires
adiuretic and the other non-drug measures to control his
hypertension, he can have a good exercise tolerance and
can dive.

What is done next is to use a drug that blocks some
component of the autonomic system. Usually in younger
people we would use the beta blockers. That is probably
the next most benign thing we can do for hypertension.
Useadiuretic, weight control, salt restriction and exercise
plusbetablockers. Thebetablocker isaninteresting drug
because in small dosesit will control blood pressure and
will not completely inhibit the autonomic system.
Somebody on small doses of Propranolol will be able to
play tennis or take whatever exercise they want to do and
they arenotinhibited. Theonly thingsthat areinhibited are
their heart rateresponseand their blood pressureresponse.
In this case we have a few people diving who are on
diuretics and small amounts of beta blockers who have a
good exercisetolerance. | usualy insist that someonelike
that get on a treadmill and have their exercise tolerance
quantitated if they wanttodive. Againthemotivationisto
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provethat theindividua canhandleit. Forthehypertensive
who is on anything more than adiuretic, | do an exercise
test to find out what his capacity for exerciseis. Anybody
who is on massive amounts of anti-hypertensive drugs
should not be diving because they do not have good
autonomic control.

There are alot of people who suffer from hypertension
because they consume too much alcohol. | advise all
patients to reduce salt and to cut out acohol for awhile.
Them, oftentimes, the hypertension will go away. With
uncontrolled hypertension there should be no diving until
itisunder control. If massiveamountsof any hypertensive
drugs, with significant inhibition of the autonomic system
are needed, then they should not be diving. With the non-
drug therapy and a diuretic, diving is allowed. Those on
non-drug therapy plus a diuretic, plus small amounts of
beta blockers, should be tested on atreadmill for exercise
tolerance. If they haveagood exercisetolerancethenthey
can be cleared for diving.

PHYSICAL HANDICAPS

There is a move afoot in the United States to start
incorporating diving as a sport modality and therapeutic
modality for the physically handicapped. By physically
handi capped | mean the parapl egic fromatraumaticinjury
of thespinal cord andtheamputeewith part of anextremity
missing, usualy aleg. Thesepeoplearegettingintodiving
all thetime. There are some effortsto organise diving for
these people so that they can useit astherapy. They claim
that itisoneof thetimesthat they can feel thefreedom that
they otherwisedo not feel, being confined to awheelchair.

Paraplegics

What can one do with these people? Obviously they
cannot do any type of certification because most of them
are wheelchair bound. One would have to have three or
four assistants to help him out of hiswheelchair, into the
boat, dress him and throw him overboard and help him
back in.

Obvioudly they cannot just dive with everybody else.
Thesepeoplearebeingtrainedtodiveinavery constrained
and controlled environment, in a pool, with instructors
who are combined instructors and physical therapists. In
the pool they swim around and gain somefreedom. | have
already seen some effortsat diversgoing into thewater in
awheel chair, andthenjust floating up out of thewheel chair
and swimmingaway. Butthey cannot dothisontheir own.
One cannot wheel a chair down the beach and keep on
rolling into the water and swim away.

Thiskind of divingisbeing doneandisgettingtobeavery
well accepted therapeutic modality for these people. One
may be asked to clear a group of these people. All the
thingsthat would inhibit the normal person hopingto dive
still count. | consider that paraplegics should limit their
divingtoavery controlled environment with peoplehelping
them.
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Amputees

Amputeesareadifferent category. A lot of amputeeswho
divehaveeither below thekneeor below thehipamputation
from trauma and they do quite well. They walk onto the
boat withtheir wooden leg, slip aflipper ontheir goodleg,
andthey swimsafely. They havetolearndlightly different
swimming skills. Many can outswim others because they
seem to put more punch into it. An amputee has to be
physicaly fit because there is more exercise involved in
walking and swimming with only oneleg. | do not think
that they could do thekind of climbing that one might need
to get to certain dive sites. But the limitations would be
physical limitation on the location. Once they arein the
water they do very well. If an amputee has no other
problems, there seems to be no reason to disqualify him
from diving.

PREGNANCY

Pregnancy is not a medical disorder but it is a
contraindication :o diving. A workshop was held by the
UnderseaMedical Society about ayear and ahalf ago, on
diving and pregnancy. It was made up of a number of
peoplewhowereeither interestedinthebasi c physiol ogical
aspects of pregnancy or the clinical problems. They
concluded, bothfrom somecursory, but reasonable, clinica
observations and some research on gas exchange in the
foetus compared with the mother, that a woman who is
pregnant should not dive. There seems to be differences
between gas exchange in the foetus and the mother such
that thefoetusmight bend when themother had asafedive.
Also hyperbaric oxygen is known to cause damage to
foetal tissue and even though one could not prove that a
womandivingto 200feet would damagethefoetus,itisnot
reasonable to find out by sport diving exposures. The
advice to women who dive, is that they should not dive
until the pregnancy is over.

Question:

Haveany diversdied frominsulin caused hypoglycaemia?
Do diabetics have a higher chance of developing
decompression sickness?

Dr Fred Bove

We had a dezth in the Atlantic five years ago from an
insulin reaction during a dive. That is still the most
important reason for debarring diabeticsfromdiving. Itis
reasonableto expect that thelong standing diabeticwhoiis
known to have microvascular disease is going to have
problems with gas elimination because they do not have
the tissue perfusion that the normal person has. Their
vascular system is much different. So one would expect
that they would be more proneto decompression sickness.

Question: Dr Janene Mannerheim

Should someone who has almost completely recovered
from atraumatic spina injury dive?

Dr Fred Bove

Thatisagood question. A diver, commercial or sport, who
develops a spina cord bend and ends up with residual
neurological damage, is taken out of diving for good
becausethereisahigh risk of arecurrence of neurological
injury and permanent, severe spinal damage, with further
diving. I think that a person with traumatic injuriesto the
cordwith partia recovery sothat thereisreasonable motor
function and some sensory abnormalities is in the same
position as the diver who has been bent and has a partial
spinal cordlesion. It seemsto methat person ought not to
dive because of therisk of further injury to the cord.

If you haveresidual neurological signsof cordinjury there
is an enormous amount of pathology in that cord, much
morethan wewould suspect looking at theclinical picture.
If you add moredamageto that pathology, presumably the
compensatory mechanisms that are functioning can be
wiped out and one gets a catastrophic change of function
by asmall additionto theinjury tothe cord. My colleague
John Hallenbeck, who is a neurologist, thinks that way.
The other person who is doing a lot of work on that is
Tommy Palmer in England whoisaneuropathologist. He
is convinced that whenever there is a cord bend, even
though there is a full recovery, there is a fair amount of
residual permanent pathology that is not detectable
clinically. When these people have a post mortem, later
on, onefinds scarsin the cord which represent permanent
damage to the cord which has been compensated for.

People argue that once the cord has been hit it is proneto
be hit again and if it is hit again then you are not going to
get asmall changein function you are going to get alarge
change in function.

My advice to that person who has had a traumatic spinal
injury and still has neurological symptoms is that he
should not dive.

And that is basically the same statement | would make to
someonewho hashad aneurol ogical bendwhohasresidual
neurological abnormalities.

A commercial diver or a military diver who gets
neurological decompression sickness and is treated with
full recovery goes back to diving in a month. We are
beginning to understand that there is permanent residual
pathology inthecord. If thereisaneurol ogical deficit after
treatment that person isout of diving for good. | think the
same concept probably holds for traumatic spinal injury.

Dr lan Unsworth

Would you agree that patients who are on high doses of
steroids, for example, following successful renal
transplantation, should be advised not to dive?

Dr Fred Bove

Yes, | think they should not dive.



Dr lan Unsworth

Do you think there is a danger of synergism between
venous gas emboli and steroids increasing the risk of
femoral head necrosis?

Dr Fred Bove

These people have areasonably high incidence of aseptic
bone necrosis because of steroids. | had an interesting
diver come to me who had a seminoma which had
metastasisedto hislungs. Hewasa45year oldmillionaire.
Asayoung guy he had made alot of money inreal estate.
He camein with no hair, greyish, with burnson his chest.
Hehad beentreated for afairly bad seminoma. Thelesions
inhislungsweresmaller than they had been and hewason
chemotherapy and steroi ds. Hewantedto comedown here
on atrip around theworld and he had been told that he had
about a 5% chance of surviving. | just said do whatever
you want to do and he did. He wrote me aletter and said
it wasthenicest trip he had had in hislife. Hewaswriting
from the Sloane Kettering in New Y ork where he was
because of pulmonary metastases. | donot think heisalive
today.

Dr Bob Paddock

You did not comment on hearing problems. | recently
examined an 18year oldwho had atotal hearinglossinone
ear and a perforated drum in the other with a20% loss. |
rejected him for diving. He went to another doctor, an
otologist, but not a diver, and he was passed by the
otologist.

Dr Fred Bove

Itisamazing that anyonewould clear somebody for diving
with achronic perforation. Even non-diving ear, noseand
throat specialists know that one should not let somebody
submerge their head in water when they have a chronic
perforation. That otologist is malpracticing in the United
States. Anybody with a chronic perforation should not
dive because they will aways get water in the middle ear
and infection often follows.

Joe Farmer at Duke University tells me that chronic
perforations are not because of poor healing in the drum
but because of inadequate Eustachian tube function. The
perforation is chronic because the person cannot ventilate
the middle ear normally. There are ways to treat that.
Anyonewith atotal neurological deficit of hearing in one
ear is not fit to dive because if anything happens to the
hearing in the other they are 100% desaf, and that isareal
problem. Those are two important ENT considerations
that do not come up very often in the States because
everybody agrees with them, except for an occasiona
otologist.

Question:

Should people who have had prosthesis placed in the
middle ear dive?
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Dr Fred Bove

There are people who have tympanoplasties and artificial
bonesplaced inthemiddle ear. To methat isthe ultimate
inmicrosurgery, for someoneto grind up acoupl eof pieces
of plastic, shape them like middle ear bones, put them in
place, put anew tympanic membrane on and restore some
hearing. It only takes one little ear squeeze to wipe the
whole thing out. In the States the ENT people tell their
patients that the insurance will only pay for the first
operation (about $1,800 an operation) soif you want to go
diving, put 1,800 bucksinyour piggy bank, because when
that ear is damaged, nobody else will pay for the repair.
They candive, but they runahighrisk of wipingout all that
nicesurgery. Itisnotgoingtohurtthesurgery if theperson
has good Eustachian tube function and knows enough to
keep his ears properly cleared.

WHAT SHOULD WE ASK FORIN A
SPORTS DIVER MEDICAL?

John Knight

The cartoon (Fig 1) which appeared on the front of the
SPUMS Journal (July-September 1981) is horrifyingly
true. Often somebody who has a physical defect not
compatible with safe diving goes to a knowledgeable
diving doctor andisknockedback. Hethen goesto another
doctor and suppresses the information about asthma or
angina. He cannot suppress being overweight or
hypertensive but he can find some doctor who does not
know anything about diving. | think everybody would
agreethat sportsdiversdo not necessarily haveto meet the
samehigh standardsof physical fitnessrequiredfor military
and commercia divers. For onething, many of usarevery
much ol der than theworking commercial or military diver
and we do not seem to have more than our fair share of
accidents. | approached the idea of producing a diving
medical suitablefor sportsdiversby making alist of what
| thought wereabsol utecontraindicationstodiving. (Table
1)

ABSOLUTE CONTRAINDICATIONS

| decided that conditionsthat werelikely to causeyoutogo
unconscious underwater were a complete bar to sensible
people going diving.

Conditionslikely to cause pulmonary barotraumamakeit
extremely unwise to go diving, and conditions that cause
breathlessness on exertion make it stupid to go diving.
Then there are various ear conditions that make diving
impossible without risking hurting oneself.
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| take the attitude that the doctor is not God, heisjust an
advisor. So the most one can do with a budding sports
diveristosaytohim,“Well, I think you shouldnot diveand
thesearethereasons’. Thenif heinsistsonlearningtodive
it isup to him to find somebody who will teach him. The
doctor tells him about his limitations.

Conditions Likely to Cause Unconsciousness

The only medical conditions that will give you sudden
unconsciousness are epilepsy and diabetes treated with
insulin. Many diabetics do not recognise their
hypoglycaemiacomingon. Therearediabeticswhosay “|
know when | am getting hypoglycaemicand | cantakemy
barley sugar and beright”. | ask them, “Areyou going to
be able to find the pocket in your wetsuit where you keep
your barley sugar, unwrap it, take your regulator out of
your mouth, pop the barley sugar in, put your regulator
back, all whileyou arefeeling rather queer?’ Most of them
agreethat it is asking a bit too much.

Asfar as| know none of the diabeticswho | havetold that
they should not dive have gone off and found another
doctor and got the certificate.

| saw oneuniversity student whowasan epileptic, not quite
controlled, who also had asthma. He wanted to learn to
dive, but helistened to meandtook up parachutinginstead.
Hang-gliding is probably safer than diving if you have all
the conditionsin Table 1.

Conditions Likely to Cause Barotrauma

A previous spontaneous pneumothorax has shown that the
person’s lung is liable to burst. There is no point in

TABLE1

ABSOLUTE CONTRAINDICATIONSTO DIVING

CONDITIONSLIKELY TO CAUSE

UNCONSCIOUSNESS

Epilepsy
Diabetics on insulin

PULMONARY BAROTRAUMA

Previous spontaneous pneumothorax
Obstructive airway disease

Lung cysts

Previous thoracotomy

Asthma

BREATHLESSNESS ON EXERTION

Asthma

Obstructive lung disease
Poor effort tolerance
Angina

Coronary artery disease

EAR PROBLEMS

Inability to clear ears

Perforated ear drum

Previous middle ear surgery with theinsertion of a
prosthesis

Previous rupture of an inner ear window



exposing him to pressure changes. If thereisacystic area
in the lung it usually has a narrower entrance than would
be expected for the volume. Some of them do not empty
properly. One does not know which are going to empty
properly and which are not. | think anyone whose X-rays
show lungs cysts should not dive.

Obstructive lung disease has the same problem, the air
comes out slowly. If someone with this problem bobs
smartly up to the surface, part or all of thelungisgoing to
be overdistended. Professor Colebatch’swork in Sydney
suggeststhat somepeopl ehavelungsthat stretch at unequal
rates. This causes stresses at the junctions between the
unegual rates. The dowly expanding bit holds back and
therapidly expanding bit tearsitself off. Theresult isan
air embolism.

| have always thought that a previous thoracotomy could
cause problemsiif bits of the lung are tethered. The lung
could tear at thejunction between the normal and tethered
bits.

Everyone says that asthmatics should not dive, because
they are prone to pulmonary barotrauma. David Clinton-
Baker's case is the first one | have heard of where an
asthmatic has had a pulmonary barotrauma. | have heard
of a number of asthmatics who have had respiratory
problems diving, but they were breathlessness problems,
not pulmonary barotrauma problems.

Conditions Causing Breathlessness

| put asthma first because many asthmatics want to be
active chaps doing this and that and the next thing. Give
them cold, dry air to breathe, with a little cold water
coming inthrough theregulator and they get the salt water
aspiration syndrome. They also get their asthma, and the
twotogether makebreathing extremely difficult. Especially
if they are using a diving school regulator which do not
always function very smoothly. Panic on top of al this
givesthem real trouble.

Obstructivelung disease makesyou breathlesson exertion
as does poor effort tolerance. That iswhat the older ones
among us have, because we do not stress ourselves very
often. | am quite certain that somebody who has angina
should not go diving. Sofar, in seven years doing diving
medicals, | have not seen anyonewith anginawho wanted
to learn to dive. People with coronary artery disease
should not go diving, for all the reasons that Fred Bove
gave.

Ear Conditions
Inability to clear the ears will cause aural barotrauma.

A perforated ear drum will let water into the middle ear.
Oddly enough, salt water isnot asbad for themiddleear as
freshwater. Infreshwater practically every timeinfection
follows, while only a relatively small proportion of
perforations in salt water get infected. Perforation also
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puts cold water against theinner ear. This causes vertigo
which is not a good idea when underwater.

Previousmiddleear surgery withtheinsertion of aprosthesis
means that any failure to equalise can wreck the surgical
result. Thereal problemisthat the second timethechances
of agoodresult aremuchreduced. Oneisvery much better
to hang on to the hearing that has been restored. George
Gray tells people who he knows are scuba diversthat they
should give up diving and explains why when he does a
stapedectomy.

| think anyone who has ruptured an inner ear window,
whether itisdiving or lifting heavy weights, or straining of
any sort, has demonstrated that he has a weak inner ear
window and that it is quite possible that it will go again.
One diver | know ruptured an inner ear window, and had
it mended. Hegot hishearing back, which waslucky. He
diditagain, and got hishearing back asecondtimeafter the
second repair. | have picturesof dropsof fluid coming out
of hisround window membrane. It really was amazing to
see those drops of fluid coming out. We eventually
persuaded him to sell hisgear. He was lucky to have got
his hearing back twice.

| think all these are real contraindicationsto diving.

RELATIVE CONTRAINDICATIONS

Then there is a group of relative contraindications to
diving. Thosewithaforced respiratory volumein| second
(FEV) to forced vital capacity (FVC) ratio below 75%
figure in the burst lung statistics more often than they
should. They are more likely than normal to burst their
lung during an emergency ascent. But by coming up
slowly and never running out of air underwater, and not
holding their breath when being bounced up and down by
the waves, such a person will probably get by safely. |
know alot of diverswho have FEV/V C ratios of lessthan
75% who dive quite happily. One is an abaone diver
whose ratio is 55%. He certainly has obstructive lung
disease. But he earns $80,000 a year for about 100 days
work. Thereisno other way he can possible earnthe same
money, so he goes on diving.

TABLE 2

RELATIVE CONTRAINDICATIONS TO DIVING

FEV1/VC ratio less than 75%
Poor physical fitness

Previous myocardial infarction
Pregnancy

Another relativecontraindicationtodivingispoor physical
fitness, and that, if we are truthful, appliesto alot of us.
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Someonewho hashad amyocardial infarction or coronary
artery surgery should not go diving until he has exercised
on atreadmill and proved that he can really turn on the
energy.

Pregnancy is a contraindication to diving, but there are
very few pregnancies, that go on for more than nine
months, so it is atemporary one.

DIVING MEDICAL EXAMINATIONS

How arewegoingtoavoid Fig 1? Divinginstructorshave
an economic incentive to put as many studentsthrough as
possible. Because more peoplein their fifties retire now,
instead of in their late 60's, there are many older people
who feel well enoughto go out and learnto dive. Wehave
totry to educatetherest of themedical fraternity. Wehave
got to try to persuade the diving instructor organisations
that using doctors who know what they are talking about
is a good idea. We have to give some guidelines to
ourselves.

The national qualifications schemefor diversin Australia
sendsout ablue medical examination formreprinted from
the previous Australian standard of 1972. It includes
various disqualifying conditions such as varicose veins,
whichisnot in the present standard, but VD still is. | can
see that syphilisis a drawback to being afit person, but |
do not think that NSU or gonorrhoea, or any of the other
venereal diseasesreally influencesone’ sfitnessfor diving.
I donot think itisnecessary for adiving medical to ask that
question, so | haveleft it off my modification of the form
(Figs 2 and 3). The medical examination forms from the
present standard 2299 (1979) have been printed in the
SPUMS Journal.(1)

Specific Tests

| do not think that there is any point in doing ECG’s on
people who are asymptomatic. That is an anaesthetist’s
viewpoint. | watch anawful lot of arrythmiascomeand go
during anaesthesia. | never giveany drugs, except perhaps
someatropineandthearrythmiasthat havecomeonduring
the anaesthetic always go away. Mind you, | have only
given some 20,000 anaesthetics, so maybe in the next
twenty will betheonethat doesnot go away. But | believe,
from my own experience and from the experience of
peoplewho havedone24 hour monitoring of asymptomatic
peoplelivingtheir ordinary lives, many of whomdevel oped
gross abnormalities on the ECG record for short periods
without any problems, that most abnormalities do not
matter two tuppenny hoots. That isif oneis healthy. If
there are symptomsi it is adifferent matter. If one hasno
symptoms, ECG’ s are not awfully helpful

The paper inthe SPUM S Journal (2) by Peter Wilkinstells
that the United States Air Force has given up doing stress
ECGs on asymptomatic people. What | have read about
ECGs as prognosticators of having a coronary, suggests
that they are not agood one. There arefalse positivesand
false negatives.

Exercise tests are aso not good prognosticators. The
USAF had onein 20 with an abnormal exercise ECG, but
after cardiac catheterisation and selective angiograms,
only oneinthree hundred wasgrounded. Presumably, the
other 14 who wereinvestigated were not in fact positives.
| do not believethat atest which givesyou that number of
false positives, which costsalot of money to do and which
should be done in a proper cardiac laboratory with full
resuscitation facilities, and a physician standing by, is
good value for money. It isnot acceptableto put aperson
onanexercisebike, put on ECG leadsand tell himto pedal
away, because there is no way of knowing which oneis
going to say “I've got a terrible pain in my chest” and
collapse.

Chest X-rays| feel arequite hel pful becauselung cystsare
quiteundetectableexcept by X-ray. |f somebody ispassed
on the basis of his history and he happens to have alung
cyst and dies sometime in his early dives, you might feel
that you had let him down by not doing arelatively cheap
examination.

Audiograms are another thing that people have doubts
about. | think they should be done because the man who
has damaged his round window twice, had only a mild
hearing loss, but we had hispreviousrecord, whichwasan
absolutely normal audiogram. There he was with a high
tonelossand abit of lossover thelower tones, and over the
next four daysit got very much worse. He had doneitin
fresh water and developed amiddle ear infection. Had it
not beenfor thefact that wehad anormal baselineinwould
have been very difficult to persuadethe ENT surgeoninto
the operating theatre. We live in a very noisy society.
People go out and do noisy things like shooting clay
pigeons or targets, without ear protection. People earn
their living driving bulldozerswhich are very, very noisy.
It is interesting that Australian country children have
worse hearing than city children, because they travel on
tractorsfrom an early age. These are somereasonswhy |
think that audiogramsshould bedoneto establishabaseline.

Specific questions

| have added some questions on exercise because that
seemsto meto be the easiest way of checking up whether
ablokeisreasonably fit. If heisplaying Australian rules
football every Saturday afternoon, the coach will make
surethat hetakes someexercise between Saturdays. If you
areplaying agamethat goeson for 90 minutes of constant
runningyou arereasonably fit. Recently | havebeendoing
thesteptest that wasrecommended for the UK commercial
divers (3) on al my diving candidates. That is, they step
up and down onto a 17 inch chair, at 30 stepsaminute for
5 minutes. They sweat. Then counting for 30 seconds
threetimes, youfirst takethe pulseaminuteafter they stop
stepping, then at two minutes and three minutes. Add the
three 30 second pulse counts together and the answer
should belessthan 190if they arefit. About 80% of those
| havetested pass, most of them quitecomfortably. | would
not have expected some of those to pass. But they were
stepping up and down at theright rate. | do not know if it
isagood test of fitness, butitisalot easier to organisethan
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a 12 minute run and you can repeat it as often asyou like.

Hypertension

One worrying thing in Australia is that an awful lot of
young men, the 19 year olds, have ablood pressure of 160
to 190 over 70. | put that downto anxiety, excitement etc.,
and so | do not knock them back if the diastolic isaround
70. 1 think that the stress of “Am | going to pass this
medical or not?’ puts up their blood pressure, and so |
ignore the high systolic. It isarather pragmatic attitude,
adopted because otherwise | would by trying to explainto
very healthy young men why they should not dive, when
| can not think of an adequate reason. With people who
have araised diastolic. | take a different approach.

FITNESSTO DIVE

| think that only thosewith my absolute contraindicationto
dive should betold “No, you should not dive”. They must
be given the reasons. Everyone else can be told, “You
probably should not dive, but thisis a way around your
problem”. One can educate peoplewho havetroublewith
their earsto clear them more easily. Pregnant women can
be told to stop diving while pregnant.

| have given you aKnight's eye view of diving medicals.
Thefloor (and the correspondence column of the SPUMS
Journal) is open for everybody else's views on diving
medicals.
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Dr lan Unsworth

| would agree with amost al of what you have said,
particularly about audiograms. Aural barotraumais very
common with peoplewho aretryingto dive. They arethe
ones who have not been taught to clear their ears, or they
have stuffed up Eustachian tubes. It is helpful to have a
baseline audiogram, if as one hopes, these people come
back to you and do not go to their General Practitioners.
Doctorswithout diving medical knowledgeoftendiagnose
ear infection and put them on antibiotics, not recognising
that the eardrum has been stretched and that is what the
pain and infection is due to.

Dr Fred Bove

When | was working on the east coast in the US, the
university ran ascubacourse. We did audiogramsfor al
the students as a medico-legal device just in case the
student came back and said that helost his hearing during
the scuba course. It was a curriculum course and there
could have been a problem with them suing the school. |
wonder how useful the baseline audiogram isin arandom
population that might turn up in a dive shop for a scuba
courseandthendispersethemselvesall overthecountryside.
That baseline audiogram is unobtainable when they arein
atotaly different area. In the US we would not do an
audiogram on a normal candidate for a scuba course,
except when there is a medico-legal problem, such as an
institution that would worry about lawsuits. It does not
seem to be a major problem in follow up. |f somebody
comesinwith an ear squeezeand says* | cannot hear well”
then one can diagnosefor the decreasein hearing and treat
him and see how he goes. We do audiograms in selected
populationsrather thanineverybody, exceptfor themilitary
and professionals.

Itismy understanding that small subpleural blebsarevery
hard to detect on a $30.00 X-ray and that radiologists
would not beableto rule out the presence of blebsonan X-
ray unlessthey took specia views. | still wonder whether
the ability of an X-ray to pick up asmall sub-pleural cyst
isworth theirradiation and cost, or whether we should be
more sel ective about whom we X-ray.

| personally am alittle more liberal in doing stress ECGs
in the older population. In the individual who is
asymptomatic one must be careful to make surethat heis
not asymptomatic because he never does anything. A
person can be asymptomatic because he has been sitting
behind adesk for 25 yearsand hasnever walked fast inthat
time. | would be careful when taking the history to make
sure, when a person said that he has never had any
symptoms, that he had had the opportunity to elicit
symptomsin the past.

| agree about the young person with the high systolic
pressure. | feel that they get a little excited and their
systolic pressure goes up. However, in the younger
population, the beginnings of hypertension are based on a
high cardiac output, so | havethose peoplecome back after
a couple of months, when the diving physical is not of
concern, just to have their blood pressure taken.

The Harvard Step Test was used for a while in the late
fortiesandfiftiestotest fithess. | cannot tell you precisely
what level of conditioning it testsfor. People werenot so
meticulous about relating VO2 max to the exercise level
when the Harvard Step Test was designed. In 1967, or
1968, we did some work using a Harvard Step Test on
divers, which was published in the Archives of
Environmental Medicine in the United States. We found
that about half the diversin a scuba club did not pass the
test. So we gave them a swimming programme. When
they came back after three months they did pass the step
test. Itisabit antiquated, but it isstill useful for looking



at somebody’ sfitnesslevel. Itiseasy to do, awatch and
anoldchair areall youneed. However, thereareproblems
with very tall and very short people.

Dr lan Unsworth

Isit adangerous test, like running somebody around the
block?

Dr Fred Bove

This problem comes up all the time. We used to do a
Masters test supervised by anurse. A physician was not
used because we did not have an ECG during exercise so
therewas no way to makejudgement of ischaemia. | think
onehadtobecareful doinganexercisetestonanindividual.
One can be pretty certain by history. The US Airforce
study looked at risk factors. They found that if the person
had a certain number of risk factors, then they would be
morelikely to have positive stressteststhat would point to
coronary disease. In the older population, the over 40's,
ask about diabetes or diabetes in the family, about high
cholesterol, look at the person’ sweight, height and blood
pressureand level of fitnessand family history of coronary
disease. If they havealot of risks, or ahistory suggestive
of cardiac ischaemia, | would not do any kind of exercise
tests without ECG monitoring. On the other hand, if you
get somebody who is relatively active, maybe plays golf
twice aweek and does some swimming, then | think you
can go ahead with something like the Harvard Step Test
whichisreasonably easy to conduct. Infact, wedo not do
Harvard Step Tests, and | would only do a stress test if |
thought it was needed.

Question

Should the physician attempt any sort of psychiatric
evaluation, or should that be |eft to the diving instructor?

Dr Fred Bove

One of the most important things one can doisto find out
if the candidate is taking drugs. Especidly if they are
young. There are alot of kids on drugs who think scuba
diving isanother kick. Therearealot of kidswho areon
drugs and want to scuba dive for asport. | will not clear
anyone who isusing marijuanaor anything worse. These
peoplewill takethedrugswhenthey arediving, whichwill

cause them to do strange things. That | think, that one
thing, is the most important psychiatric component. |

agreethat most doctorsdo not do apsychiatric assessment.
| guess adiving psychiatrist does not listen to the heart.

Dr lan Unsworth

| agree with you about drugs. That was the point of my
presentation about the chap who got bent while taking
drugs. | am sure many of you have seen people who
wanted to take up diving and had been on the hard drugs.
Has anyone admitted to anyone that they have been on
heroin? | know that alot of themdrink, butin Australiawe
do not, as yet, classify acohol asadrug.
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| have seen two who admitted to having had heroin. There
was a third, a girl who started to be very ill while | was
seeing her. She went over to the sink and vomited and
vomitedandvomited. Shewasreally crook. Her boyfriend
had forced her to have the heroin before she came. We
havetolook out moreand morefor this. A lot of diversare
getting away with drugs but for how much longer?

Question:

What age do you think people should start diving? | think
in New South Wales 15 is the age, and some schoolswill
takethem at 14 if the parentsdive. Do you think thereare
any contraindications to diving earlier than 14?

Dr Janene Mannerheim

| think they have to be sensible enough to understand the
theory and large enough to be able to carry atank.

Dr Fred Bove

| recently wrote an article in Skindiver about age and
diving. IntheUnited Statestheinstructor organi sationsset
15 as a limit for certification. However they will train
younger childrenthat they feel aretrainable. Say al2year
old who isbig enough to carry atank around and who can
learn. But they will not certify them. They givethem an
interim certificate that they have to dive with an adult.
Then at age 15 they will automatically give them
certification. | haveafriendintheEast, avery active Scuba
Instructor, who trained hissonto dive at age nine. He had
his son diving with him in the Atlantic at age nine, in full
wetsuit. Beforel wrotethat articlel went totalk to hisson,
who is now 30 and assistant manager of hisfather’s dive
shop. He has continued to dive all thetime and has never
had any problems. So you can go below 12 or 13 with
special circumstances and alot of supervision.

Question

How can you persuadetheinstructorsto get their pupilsto
go to diving doctors or to take notice of the advice given?

Bob Cumberland (Diving Instructor, Melbourne)

We give our students alist of recognized diving doctors.
We consult with those people we know in the diving
medical field beforeweissuesuchalist. Wevery strongly
advisethemto go along and have aproper diving medical.
Some people do get knocked back and that only reinforces
what we are already saying to our students, and reinforce
in their minds the importance of the medical.

Dr Fred Bove

In the United States, all instructor organisations have
medical directors. They al have a doctor as an official
member who represents the medical interests of the
instructor organisation. In my experience, theinstructors
have always wanted to have information about fitness for
diving,inadditiontobetterinformationondivingmedicine.
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In the United States, for the most part, the doctors that
know about diving medicinetry torelatewiththeinstructors
in their community and get together in seminars and
consult over the phone. If you can establish that kind of
environment, you will not run into thiskind of problem.

Dr lan Unsworth

Thesituation in Sydney isnot so good asin Melbourne. |
am awarethat one or two of the bigger dive shopsare only
too happy to ask the studentsto go to seetheir own general
practitioner. | think they do thisbecausethey are goingto
get fewer knockbacksbecausedivinginstructorsareaware
that general practitionersmay not besoontheball. | think
the conscientious diving instructors are happy to have
weak students weeded out before problems occur.

Dr Fred Bove

Hasanyonetriedtoinject diving medicineintothemedical
schools? We have tried and it seems almost impossible.
Occasionally we can squeeze an hour of diving medicine
into the medical course.

Dr lan Unsworth

| think we must get thingsin proportion. The course costs
$200 and the medical about $60 and lasts for quite along
time. Not abad comparison really.

Unidentified Speaker

When | did the course in Sydney | wastold “Y ou can go
along to the Diving Medical Centre, but it isinconvenient
to go over there, and it is not rebatable. Go and see your
local GP asyou are ayoung, fit character, and you should
not have any trouble.” Itisrealy upto usto liaise with
instructors and to get into the dive shop scene.

Dr lan Unsworth

| think that in Sydney therearesufficient diving doctorsfor
there to be no problems.

Dr Janene Mannerheim

The important thing is to educate the diving schools and
instructors to get people to have their diving medicals
before they start. | have people turning up for diving
medical sthe night before their check out dive. | fail upto
three out of ten. The need isfor education of instructors.

Dr David Clinton-Baker

Diving doctors have got to show that they can offer
something more than the ordinary doctor can givein that
they are not just there to turn down people, but are also
thereto givesympathetic and recent adviceinaspecialized
topic. Look at the effect that Tony Slark has had in New
Zedland. He permesates the whole diving world. | often
feel sorry for Tony, because he gets pestered so much. He
always has been willing to give advice at any time.

Unidentified Speaker

We have been talking about instructors and divers being
accredited. The other sideis dive groups and dive clubs.
Reaching these people depends on the initiative of the
divingdoctorsinthat community. Thedifferencesbetween
Melbourne and Sydney could be partly attributed to this.
Just a visit to a dive club meeting and a short talk about
decompression sickness to people who did the course 15
years ago is quite valuable and really does change their
attitude towards diving and towards safety aspects.

Bob Cumberland

Wearefinding problemswithanumber of older, over 45's,
who are passed as being medically fit. They pass their
swim tests without any problems. Some of them have
played alot of water polointheir youth. Butwhenthey are
placed under any sort of stress, they become very, very
anxious about the skill they are trying to perform. They
invariably fail the course because they just do not seemto
havethestamina. But | do not think that is quite accurate.
| think they are so anxious about what they are doing that
they cannot really adjust to the underwater environment.
Eventhoughwehandlethemwithkid gloves, wehavealot
of difficulty getting them through. Men or woman who
learnt to dive in their 20’s, 30’ sor 40’ sare not a problem
generally speaking. Itistheolder personwantingtolearn
todivewho seemstometofinditvery, very difficult. They
aretryingtolearnto divewith agroup that is20 odd years
younger than them. | would be interested to hear some
comments.

Dr Fred Bove

That isan extremely important problem. | have suggested
that in our university coursesthat wedo not makethe ol der
adults (50’ sand 60’ s) learn with the college students. The
younger kids can learn skills much more rapidly.
Unfortunately aswe get older our ability to learn dexterity
skills goes down. | think the answer to that is to have
coursesfor older adultsthat are not run at the same pace as
a course for the younger kids. One may have to charge
moreforit. Onemay havetorunitfor an extrafour or five
weeks. Theanswer isto changethe pace of the course, and
not have middle aged adults trying to keep up to the pace
of late teenagers or young adults. One must tailor the
course to the people.

Dr Harvey Chesterfield-Evans

| did exactly what you have described five yearsago when
| was 55. | did acourse at Heron Island, but did not have
enough underwater time, so | did another course in New
South Wales. The senior diver may be slower with
dexterity skills, but onefeelsthat asyou have been around
awhile you will let yourself down if you cannot keep up
with the others. Soyou tend to rush yourself, becauseyou
want to make sure that you can keep up with these people
who arethesameageasyour children. Thereissomepride
involved, quite apart from physiology.



As far as a two tiered type of training is concerned, |
believe that if you cannot do the course asit islaid down,
you should either get fitter, or take up squash or something.

Dr Fred Bove

Itisnot amatter of “cannot doit”. The skillstake alittle
longer to learn. They have to be repeated three or four
timesinstead of two or threetimeswhich areenoughwhen
oneisalittleyounger. | am not suggesting compromising
thetraining. What hasto bedoneistoslow it down alittle,
repeating things alittle more so that the person who does
not havetheability to pick thingsup rapidly can pick them
up over an extraweek or so. At the university we ran a
continuing education course, which was mostly adults, at
that pace. Theundergraduate course usually finished four
weeks sooner. We ran a fourteen week course, but the
undergraduatesweredoneintenweeks. They wereall just
aswell qualified.

Dr lan Unsworth

Doesanyonethink thereisany alternativeto apersonwho
isjudged ‘not fittodive’ and apersonwhoisjudged ‘fitto
dive, unlimited’? Dr Bove was talking about this earlier
on, and stated ‘you are either fit to dive or you are not’.
Thereisnoqualificationthere. I sthereageneral consensus
about putting restrictions on a person’s diving?

Dr Fred Bove

| think it isavery good ideato have restrictions, but how
canyou enforcethem? Inthe Stateswe do not really have
much to do with the candidate. Heturnsup inyour office
with aform. It has avery cursory physical examination
sheet that hasto befilled in. All you haveto doistick in
a couple of boxes and sign it. That can be done by any
physician. Thereareinstruction paragraphsabout earsand
asthmaandthingslikethat ontheformsothat thephysician
knows what to ask.

In the United States one gets a card that says ‘ certified
scuba diver’. There is no statement about how deep or
wherethey candive, whenthey candive, or whothey have
to divewith. The card says‘scubadiver’. Now thereare
some cardsthat are more advanced. Y ou can do advanced
diving, wreck diving, photography, cavediving, and soon.
Thefundamental card basically says' certified scubadiver’
andthatisall. If anindividual isinterested enoughto come
to somebody who knows about diving medicine, then one
can advise that person about what to do, one can give him
awritten statement. But thereisno legal or official way
that one can enforce it.

Dr John Knight

| think thisideaowesalot to Tony Slark. He saysthat the
doctor isthereto advisethediver about any limitationsthat
thediver should placeon hisdivingin order to be safe. For
someno limitations. For othersyouthink it would bewise
to restrict their ascent rate to 20 feet a minute. For
somebody who is not awfully fit, it could be dangerous
because he would get very breathless, and be unable to
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cope, if he goes diving on aday when he might be caught
inacurrent. If you feel that someone is not very safe or
happy in the water, a sensible restriction would be “If the
weather isrough, forget about the dive, do not go into the
water, even if you have driven 80 miles, because you are
not very happy in the water, you may get into difficulties
onthesurface”. Most of thefatalitiesoccur onthesurface.

| put “Ascent rate limited to 20 feet a minute” on the
certificate when a person has a history of asthma but has
not hasasthmafor 20years. | dsoputitif hehasalow Vital
Capacity/FEV ratio. | explain why | have put it and
hopefully he will look at his watch and depth gauge and
come up somewhere around 30 to 40 feet per minute
instead of around 60 or 80. Very few peoplecomeup at 60
feet per minute.

| am al in favour of explaining to the candidate anything
that would be dangerousfor him and how to try and avoid
trouble. If he does not want to avoid trouble, itishislife
heisplayingwith. | think our jobistogiveadvice. | think
that telling anybody that he should never dive, except for
that row of absolute contraindications, is very difficult to
justify because how peoplewho do dive quite safely with
all those conditions. | would liketo ask Bob Cumberland
if heis happy to have students upon who a diving doctor
(not a GP) has put restrictions?

Bob Cumberland

Obvioudly, we are not as happy as if the person was
completely cleared to dive. Thereisadanger of buddying
up someonewho can ascend at anormal rateor 50to 60feet
per minute, with a person who knows that he should not
ascend at that rate. Somethingmay occur. If youareaware
of it, during the course you can probably do something to
control hisascent rate. But after they leaveour care, noone
knows what will happen. A lot of people become
disorientated under water, particularly inexperienced
divers. People havelittle idea of their ascent rate. Often
with buoyancy vests they come up like missiles.

Unidentified Speaker

| think a problem with your restrictions is that you are
examining the patients before they start diving. They
really have no background to understand what you are
trying to put across.

Dr John Knight

Hopefully, your explanation is something that they will
remember. Y ou givethemtwo piecesof paper saying they
are fit to dive under the following conditions. Oneisto
give to the dive shop, and one is for them to keep, in the
hopethat they will perhapslook at it onceor twice. People
do forget things, and we cannot control their actionsat all.
All we can do is offer advice.

Dr Peter McCartney

For whose benefit are you writing the conditions?
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Dr John Knight
They are an attempt to do what is best for the patient.
Dr lan Unsworth

There are other restrictions besides ascent rates. The
number of dives per day, repetitive dives, depth,
decompression or nodecompression, al canbementioned.
Oneistrying to get them to dive safely. We aretrying to
get theminto thewater, but not at the expense of their lives
or abuddy or two.

Restrictions do not have to be bad. Somebody who is not
terribly fit may well be very pleased to have this backup
becausethey can say totheir buddy “| amrecommendedto
only doonediveaday”, andthatisprobably al hefeelslike
doing anyway. Theserecommendationsareto methebest
argument why these people should be seeing a diving
doctor.

Dr John Knight

The happiest bloke | have ever seen after adivingmedical
was aman of 60 who | told that he really should not dive.
His sons (18 and 20) were both doing diving courses and
they wanted Dad to go along. Dad did not mind being in
the boat waiting for them to come back, but he did not like
beinginthewater. Hewasonly too thankful, when he had
blown into the vitalograph and produced an almost flat
curve, to be told that he should not dive.

Unidentified Speaker

One of the areas you have not touched on is the transport
of avery sick or injured diver. Transport of abent diver
presents some problems.

Dr lan Unsworth

There are only two ways to transport someone, by air or
land. To move apatient from Wollongong to Sydney itis
probably quicker by helicopter if you have a helicopter
immediately on standby. | am prepared to accept that
helicopter vibration is acceptable until proven otherwise.
So, if you have a helicopter immediately available, that
would be the method of transport. But if you haveto call
a helicopter down from Sydney, and you have a road
ambulance available, the ambulance may be preferable
becauseit will savetime. Theroad between Wollongong
and Sydney isquitegood now. Itisnot speed, but areally
steady drive that is more important than speed. Under
those circumstances, use an ambulance, with intravenous
fluids and 100% oxygen.

Dr Fred Bove

One hasto get the patient relatively stable, and get him to
definitive medical support as soon as one can. The
commercia diving industry follows the basic rule that if
you haveasick diver, you can put himinhelicopter and fly
him to a chamber if you do not have one. Most of them

have achamber on site. If they have to recompress a bent
diver who is having seizures and there is no doctor there,
the best thing they can do isto get the diving supervisor to
put upan |V and givethedrugsthat they have got and wait
for aphysician to arrive. Inthe North Seathey have one
man compression chambers that can be transported by
helicopter and mated onto bigger chambers so they can
transport under pressure.

The problemwith any remote siteaccident or injury isthat
you are pretty well stuck with having to arrange
transportation. Y ouwould not wanttowait for aphysician
to arrive on the boat before starting treatment. | do not
think it is possible to be ready for every contingency that
onecould consider needingtreatmentinaremoteplace. At
some point you would have to decide which ones you are
willingtotakecareof onsiteand which onesyou aregoing
to haveto transport the patient. Theideal solution would
be to have afully equipped small hospital with arotor on
top of it to go anywhere you wanted it to, taking adoctor,
two nurses and a paramedic in it. Short of that you will
have to transport the patient sometimes.

Dr John Doncaster

We must make allowances for peopl€'s practice and also
for the conditions under which they dive. In Victoria,
where | go diving once, twice or three times a month
throughout the year, it iscertainly hard work. Itisaways
cold, eveninsummer. Onereally doesneedtobemoderately
fit to copewith that. Thekind of stuff | do often involves
asurface swim, and thereis a big difference between that
and dropping over the side of a boat and hopefully, not
encountering any wild currents, but knowing that, even if
one does, one could cometo the surface and be picked up.
Thereisahugedifferencebetweenthesort of divingweare
doingin Madang and divingin the cold watersof southern
Victoria. | expect that Bob Cumberland would say that
everyone should be trained to cope with Victorian
conditionsand Madangisjust aluxury. But therearealot
of people who only dive in calm, warm waters. What
should we do about them?

Dr lan Unsworth

| think they would elect not to dive in Victorian water.
Some people dive once ayear.

Dr John Doncaster
Arethey safeto be let loose once ayear?
Dr lan Unsworth

I think we can stand by our record, as politicianssay. We
have yet to lose amember of SPUMS.

Dr John Doncaster

Isthat good enough? | feel that for our next meeting we
should have an incident report form to be filled in
anonymously. It would be interesting to see how often
peoplehavecl oseshaves, including suchthingsasdropping



aweight belt and ascending inadvertently.
Dr Mace Ramsay

| think that might well prove a point we have missed. We
talk about fitness, but the whole psychological approach
comesintothisaswell. It seemswehaveafairly intelligent,
probably rational group of divers. | think the incidents
have been alot fewer than onewould have expected in an
ordinary group of diversof similar experienceand physical
condition over aperiod of aweek. However we have been
lucky. What would have happened if arain shower had
come across while we werein the current? Wewould be
easier to spot if peopl e stopped wearing all blueand black.
The British Sub-Aqua Club put that out years ago. |
wonder if diving with such large groupsis not asking for
trouble.

Dr Fred Bove

Several of uswho run physical training coursesand diving
together, have found that there are certain things that are
worthwhile. It is sometimes worthwhile to hold a group
meeting daily, or at the end of the course to find out what
little things have happened. From that you can get some
recommendations for the next year on how to avoid ear
sgueeze, or how to avoid external otitis. Just keeping a
record of what ear squeezes occur and things like that is
worthwhile so that one can advise the next course how to
avoid it.

Diving in a group like this we, in a sense, pressure each
othertodivewell. For exampleinthe Caribbean, thelocal
dive shop runs a boat that takes on all comers. They sit
thereuntil thirty diversappear onthat boat fromanywhere.
The diving off the boat is horrendous. Some divers jump
off the boat and disappear into the blue and nobody knows
wherethey went. Somediver jumpsoff theboat and all his
gear comes off, and he flounders around. It realy is a
disastertowatchthem. A grouplikethis,whoarebasically
committed to training each other and watching each other
all the time, and putting on alittle bit of peer pressure to
dive properly and who have all the gear right is one of the
best waysto dive. | have had commentsfrom people who
come to our course that, they would not want to go on
another diving holiday or diving expedition because they
did not feel secureenough. When everybody hasthe same
level of knowledge and the same level of concern the
diving is done much better.

Dr Bruce Bassett

| would endorse from my own experience what Fred has
said. With each group thefirst lectureison diving safety,
which is what you do. | think it is worthwhile before
starting the diving to re-emphasi se some safety tips. A lot
of people are uncomfortable diving with large groups. In
the Caribbean we have 18 to 20 people on a boat, but the
divingissuperbly organised. Weight beltsaretaken, tanks
are taken, so that we are diving as easy and safe as
anywhere. In spite of the numbersit is still good diving,
becausewe are spread out. |f onegetsinto current or drift
diving, that has got to be super-organised.
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Dr John Knight

SPUM Shascomeal ongway sincewewentto Truk, which
wasthefirsttimethat weinsisted that peoplehad buoyancy
compensators. On the first dive people disappeared as
their nine weights, without a wetsuit, took them
remorselessly towards the bottom. Somebody turned on
his Fenzy when this happened to him. He blew up his
Fenzy very nicely, but he unfortunately did not turn it off
nor lettheair out of it. Thosethingsnolonger happen. The
people who have come back time and time again have
improved their level of skills.

There was an appalling series of people running out of air
underwater in Truk. Fiveinten dayswere brought to the
surface on octopuses. When this was discussed in the
meeting one doctor said “ But every diver runsout of air at
least onceayear”. That attitude, mercifully, hasdied and
gone avay.

| think SPUMS is, for a large group, remarkable safe
divers. But we do take chances. Not every boat had a
safety line when we were diving in that current. They
should have been behind every boat. They werenot there
becausetherewasno ropein someboats. If rainhad come
therewould have been somevery worried people. But we
can al float in our compensators, put our snorkelsin our
mouths, and make sure that we get air to breathe.

Thisis the sort of thing that is being taught in the diving
schools now. What to do when you lose contact with the
boat, wheress five years ago that was not done. It was
assumed that one would not |ose contact with the boat so
there was no need to tell the pupils. We are developing a
more intelligent attitude. We have not been as safety
conscious as we should have been.

Bob Cumberland

In Victoria we do a lot of current diving, which is very
exciting diving. What we could have done wasto drop a
group at atimein the current, with a surface marker buoy
attachedto oneof thedivers. They would haveflownalong
that face and it would have been a very exciting and very
easy dive. Itisasimple matter for everyoneto ascend on
thelineto be picked up by the bat. Most of us have never
dived this area before so we are not quite sure what to
expect. Itisavalid comment, and perhapswe could bear
itin mind for thefuture. Asadiveguideherel have been
very pleased with the attitude of everyone and the way in
whichthey have conducted their diving. Apart fromtanks
falling through backpacks, | cannot think of any problem
except for sorting our tank straps.

Quentin Bennett
Thecomment hasbeen madethat weshould bedivingwith
orange compensators, etc. That is another part of the

education of divers.

I have done some work on this, and the colours must be
fluorescent. Theclearer and bluer thewater theredder the



28

colour of the fluorescent material must be. If you are
working in very greenwater, you would be best wearing
whiteluminoustapethat showsup pretty well inthewater.

Bob Cumberland

| spend alot of timelooking out for diversbobbing up here,
thereand everywhere. Invariably, becauseof thereflection
of light on the surface of the water, al divers, no matter
what they are wearing, appear, a any distance, as black
blobs. Y ou cannot distinguish any colour, evenif they are
wearing abrightly coloured wetsuit, until youareclose. In
my experience divers are little black blobs when they
surface, hopefully not too far away.

Dr Ray Leitch
Wehaveacheck list at the end of every divethat includes
depth and time. It would be simpleto add “Did you have

any problems, if so giveareport”. | find | tend to forget
things by the next day.

MIGRAINE, HEADACHES AND DIVING

Rosalind Lloyd-Williams

| have had migraines since | was about 16 and | think
| am qualified to discussit from a patient’ s point of view,
aswell as the doctor’s.

Migraine has been defined as a unilateral episodic
headache.

Many migraine patients often have aprodromal period
lasting for 24 to 48 hours before the onset of the headache.
Mood changes, appetite changes, urinary or bowel
symptoms alow some people to predict when they are
about to have an attack. Symptoms associated with
migraines are unilateral, thumping headaches, unilateral
nasal stuffiness, runny eyes, scalp tenderness, neck pain,
nausea, vomiting, diarrhoea and for some, diuresis.
Migraines occur in about 10% of the population, but are
more common in females by about 3to 1. However, they
are more common in boys than in girls until puberty.
Migrainestartsearly inlife. Evenatwo year old child can
haveaheadache of themigrainetype. Children often have
abdominal migraine, which then goes on to be the adult
common migraine. The point is that 5% to 10% of fit
young peoplewho may present to you for diving medicals
can be migraine sufferers.

Thecausestill remainsunknown despitewideresearch.
Itisterribly difficult to bring onattacksexperimentally. In
diversit hasbeenfoundthat in deep diving, platel et counts
fall, clumping increases and thereisan increasein certain
enzymes suggesting an increase in metabolic activity,
similar to that in the post-traumatic condition, asthe diver
iscoming up. Itisthe same sort of general inflammatory
type of reaction that Fred Bovediscussedinrelationtothe
treatment of decompression sickness(see SPUM SJournal,
July to September 1982). It is postulated that the divers
have some altered vascular chemistry in the frontal area
and that these changes are most likely to occur there first.
Possibly air bubble formation is afactor.

There are variousfactorswhich can trigger amigraine
inasusceptible patient. They can differ fromtimetotime
in each individual. Changes in blood sugar, either up or
down, can cause it. So can changes in sleep, either too
much or too little, also dietary factors such as red wine,
chocolate, orangesand soon. Tyraminehasbeen postulated
to be afactor. Migraine sufferers are very susceptible to
glare. Excitement, especialy in children, effort and
exercise, noise and smells have all provoked migraine.
There was a case of aman who only got amigraine when
he smelled a certain food. Hormonal factors, especially
premenstrual factors in women, precipitate migraine.
However, it very rarely occursin pregnancy.

Cold hasbeen postul ated asafactor, but thereisnoreal
evidencefor this. Migraine suffers are often told to wear
wetsuits with hoods to prevent cold. However, during an
attack, cold packstothehead canbeagreat help. Stresscan
cause it, but migraine occurs after a stress not during it.
There is classic ‘weekend’ or ‘relaxation’ migraine. |
suppose it depends whether one looks at diving as a
relaxation or a stress, whether migraine is likely to be
precipitated for that particular individual. A fal in
atmospheric pressure has been shown to precipitate
migraine.

Therearevery few referencesto migrainesufferersand
diving. However, in 1965 Anderson in “Neurology”
published a paper about when migraine sufferers were
decompressed fromahyperbaricenvironment or subjected
toafall in barometric pressure during high atitudeflying.
They frequently got attacks of headache and visua
disturbance. Migraine patientsaremorelikely than others
to get headaches when they undergo barometric pressure
changes. In the study of four people in achamber which
went down from 66 feet to 135 feet all these patients had
headache and an abnormal EEG. Two were ‘classical’
migraine sufferers, and one ‘common’ migraine sufferer.

When you are presented with adiver with aheadache,
there are quite a few things to help you. You have the
history of attacks, the recurrent nature of the attacks, and
the family history quite often. Thereisasimple test that
hasbeen publishedin“Headache” in 1981, which testsfor
vascular dilatationheadaches. V ascular dil atation headache
improves during a V a salvamanoeuvre and then worsens
within two to five seconds afterwards, and is back to the
normal level of headachein 15 to 30 seconds. The second
part of thetest istheV al sal vamanoeuvre pluscompression
of the superficial temporal artery. The pain improves
during straining and increases at the end of the strain in
external carotid system dilatation which is what happens
with migraine.

The differential diagnosis is important with divers.
The main thing we have to worry about is confusion with
decompression sickness which normally responds to
recompression. Migrainedoesnot. Deliriumandconfusion
are not connected with migraine. Other headaches are
hangovers, trigeminal neuralgia, cold induced headaches
and CO2 induced headacheswhichareusually fairly easily
diagnosed.

Back to deciding fitnessto dive. Migrainepatientsare
barred from professional and decompression divinginthe
United Statesand | presumealsoinAustralia. Thehazards
of migraine underwater are that a large proportion of
migraine patients have impaired vestibular function and
quite often there is a benign recurrence of vertigo during
the attack. Thereislikely to be vomiting with migraine.



There are hazards associated with vomiting underwater.
Migraine can lead to errors in judgement. Very rare
complications which may occur are stroke, a monocular
visual defect, and transient amnesia, but these are
extraordinarily rare, about one case recorded every six
years or so.

| feel thereis quite alarge safety factor with migraine
patients. Migraineis not of sudden onset. One hasafair
ideaof whenitiscoming. Itisvery rarefor apatienttohave
afirst attack underwater. Patients have a knowledge of
their own headachetype. One can always stop the diveif
one starts to get a headache, or oneisfeeling sick, or one
gets benign prodroma symptoms. If one gets the aura
underwater one has at least ten minutesin which to get to
the surface, so there is no great hurry. If you have a
headache you can assess your responses to analgesics
beforethedive. Incidentally theincreasein COwhichyou
get with the diving environment is helpful.

| shall only mention drugs briefly to aert peopletothe
fact that migraine sufferersare often on such thingsasbeta
blockers or clonidine.

| feel that patients normally should be allowed to dive
with migraine unlessthey are known to havereally severe
neurological symptomsevery timethey getit. | havenever
had migraine underwater and have had no problems with
diving over the past five years. | should be interested to
hear of anybody who has had trouble with migraine
underwater.

Dr Bill Douglas

Inmy experienceunilateral headachesfollowingdiving
are not uncommon.

Dr Rosdind Lloyd-Williams

This is quite possible. Postural changes can start a
migraine. Anabnormal position cantrigger anattack. The
maindanger isgettingtheful l blown headacheunderwater.
When you are on the surface, headache and the other
symptoms are not particularly important.

Unilateral headaches and neck problems can occur
withtheweight of thetank. The headache often startsfirst
and theneck painfollowsfrom muscletensionin response
to the headache, rather than the neck pain first with the
headache afterwards.

Question:

Suggestionshavebeen madethat post diving headaches
could possibly be caused by COo retention following skip
breathing. Y esterday we heard that with exercisethereis
no increase in PCO5. |Is CO5 retention believed to be a
factor in causing migraine?

Dr Rosalind Lloyd-Williams

The CO2 retention type of headacheistotally different
from migraine. It is al over the head, a very severe,
thumping headache, often accompanied by nausea
Migraine is typicaly a unilateral headache. Migraine
patients who have had both headaches are quite able to
distinguish between them. | feel that CO» retention does
occur during astrenuous dive, due to the resistance of the
regulator.

ROCKHAMPTON MEETING
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CARE SOCIETY
29th and 30th October 1983

ALL SPUMS MEMBERSWELCOME

Draft Programme

SATURDAY 29th OCTOBER

Registration

Morning Tea

Introduction and Welcome | Airey
Envenomation (Chairman) C Acott
Taipan Snake Bite -

Case Presentations JOrton
Management of Snake Bite

in Australia S Sutherland
Anaphylaxis complicating Snake

Bite and its Treatment | Airey
Clinical Sequelae of

Snake Bite A McKillop
Panel Discussion

LUNCH

Underwater Medicine

(Chairman) | Airey
Hypothermia JKnight
Drowning - The Initia

Insult A Holloway
The Drowned Lung V Callanan
Salt Water Aspiration

Syndrome B McKenzie
The Cerebral Sequelae

of Drowning P DeBuge
Panel Discussion

Afternoon Tea

Envenomation (Chairman) K McLeod
Management of

Spider Bite S Sutherland
Sea Snake Envenomation

Case Presentation H Mercer
The Box Jelly

Fish Sting JWilliamson
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4.30 pm

4.45 pm

9.00 am

9.00 am

9.15am

9.40 am

10.00 am

10.15am
10.30 am
11.00 am

11.00 am

11.15am

11.25am

11.30 am

11.40 am
11.45am
11.55am
12.00 md
12.10 pm

12.15 pm

12.25 pm
12.30 pm
12.35 pm

2.00 pm

3.30 pm

Blue Ringed Octopus -
Case Presentation H Stephens

Panel Discussion

SUNDAY 30th OCTOBER

Underwater Medicine
(Chairman) M Culwick

Decompression Sickness
Case Presentation JOrton

Decompression Sickness
An Overview B McKenzie

Oxygen Therapy in the

Water JKnight
Transportation of the
Bends Patient C Acaott

Panel Discussion
Morning Tea
Free Papers (Chairman) H Stephens

Patient Selection for
the ICU A Holloway

Faciomaxillary Problems
intheICU R Jones

Discussion

Problems of the Country
ICU M McDonald

Discussion
TPN in the Private ICU R Galley
Discussion
The ICU Ambulance K McLeod
Discussion

Data Processing in the
ICU M Culiwick

Discussion
Close of the Academic Meeting
LUNCH

AGM Queendand Regional Committee
ANZICS

Afternoon Tea

EUBS BARCELONA

The European Undersea Biomedical Society will be
holding its 9th congress at the Hotel Ritz, Barcelonafrom
23rd to 25th September 1983.

The official languages will be English, Catalan, Spanish
and French. Simultaneoustrangd ationinall theselanguages
will be provided.

Theinvited lecturers and their papers are:

Prof AA Castane (Spain)
“Positional balance in relation to the underwater
environment”

Dr X Fructus (France)
“New concepts on diagnosis and treatment of
decompression sickness”

Prof RI McCallum (United Kingdom)
“Bone necrosisin divers: A review”

Dr DJ Bakker (Holland)
“Clinical application of hyperbaric oxygen: Past,
present and future indications’

Dr DF Gorman (Royal Australian Navy)
Dr TG Shields (United Kingdom)

“Review of arterial gasembolism asaconsequence
of pulmonary barotrauma’

For further details contact:

Secretariat

IX CONGRES DE LA SOCIETAT EUROPEA
DE BIOMEDICINA SUBAQUATICA
Sepulveda, 45-47

Barcelona 15, SPAIN

SPUMS ANNUAL SCIENTIFIC MEETING
1984

Next year's ASM will be held in three parts.

April 7th to 14th
at Phuket 1sland Resort, Thailand.

April 14th to 17th
at Bangkok, includingacombined Conferencewith
the Royal Thai Navy.

April 18th
At Hong Kong, where there will be ameeting with
local and SPUMSS speakers.

The guest speaker will be Surgeon Captain RR Pearson,

whoistheRoyal Navy’ssenior divingmedical officer. He

will be speaking at all three meetings. Histopicswill be:
Oxygen, the diver’s friend or foe?

Theproblemsof caring for sick or injured diversin
compression chambers.

Medical screening of professional and recreation
divers.



Dysbaric osteonecrosis, is it a mgor problem for
divers?

Saturation diving, areview of military experience
and associated research.

The management of divers with audiovestibular
problems.

Presentation and diagnosis of decompression
illnesses.

Arterial gas embolism in diving and in clinical
practice.

The deep trial unit and the Admiralty Marine
Technical Establishment (Physiological
Laboratory) (AMTE PL).

The Institute of Naval Medicine and controlled
atmosphere research.

A brochure will be posted to all members during the next
month.

EXECUTIVE COMMITTEE OF SPUMS

By the closing date for nominations (30.4.83) only the
following nominations had reached the Secretary:

President Dr Chris Lourey
Secretary Dr Chris Acott
Treasurer Dr John Doncaster
Editor Dr Douglas Walker
Committee Members Dr David Davies

Dr John Knight

Dr Janene Mannerheim

Consequently there is no requirement for aballot. These
members will form the Committee after the 1983 AGM.

JE MANNERHEIM
Secretary SPUMS

LETTERSTO THE EDITOR

A copy of thisletter was sent to the Secretary of SPUMS

Bass Strait Medical Services
Main Street Medical Centre

281 Main Street
BAIRNSDALE VIC 3875

2nd May 1983
The Hon Mr T Roper,
Minister for Health,
Treasury Place,
MELBOURNE VIC 3000

Dear Mr Roper,

HYPERBARIC OXYGEN TREATMENT AND
MULTIPLE SCLEROSIS

Research work in recent years (1,2,3) has shown thevalue
of hyperbaricoxygen (HBO) intheManagement of Multiple
Sclerosis.
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| wish to submit that instituting such a programme in
Victoriais both urgent and timely.

The following factors | believe are cogent:

a) the illness is crippling and widespread and its
unresponsiveness to treatment in the past has
generated ahighly emotional responseinthegeneral
public;

b) general knowledge of the research work cannot be
far away. An article has aready appeared in the
mass media some months ago;

(o)) thetreatmentsasused by Fischer and Neubauer, are
simpleand effectivebut requireexpensivefacilities
with amodest labour input, and small maintenance
costs.

However initial cost benefit analysisonthebasisof
Fischer’ swork suggeststhat HBO treatment would
be effectivein reducing hospitalisation, drug costs,
etc., aswell asimmensely improving the quality of
life and the productivity of the patients.

M edical supervisionexpertise(for treatment) would
be at thelevel of acompetent general practitioner-
anaesthetist, who understands the use of an
intercostal catheter, and recognises the possibility
of air embolism, althoughthisisextremely unlikely
with an established protocol;

d) although both authors disclaim their work as a
general recommendation, the evidence, even at
present, is sufficiently strong to warrant early
utilisation as a matter of urgency (Appendix 1);

€ the lead-up time to establish-such a programme
with an appropriate purpose-built facility, is of the
order of two years.

Itwouldthereforeseem advisablefor theHealth Department
to appoint a committee to report urgently on the earliest
means of establishing a suitable facility in Victoria.

Twowalk-in, low pressurefacilitiesdoexist already. They
aretheMMBW chamber at CarrumandtheRAAF chamber
at Point Cook. Both would need some modifications.
However thisand many other mattersrequireinvestigation;
and in the light of points (a) to (c) above, | believe the
matter to be humanely, medically and even politically,
urgent.

If | can beof any assistancein furthering thismatter please
let me know.

Y ours faithfully,

CG McFarlane

B Agr Sc, MBBS, FACOM

Dr McFarlane, who is a member of SPUMS, isthe AMA
Representative on the Sandards Association of Australia,
Committee SF17, “ Work in Compressed Air” . Heisalso
Diving Medical Officer, Diving Division, National Safety
Council of Australia, and Diving Medical Officer for Esso
Australia, Oceaneering Australia Pty Ltd and Comex
Australia Pty Ltd.
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APPENDIX 1

Dr Phillip JamesisLecturer in Occupational Medicine at
Dundee. Heisa member of the executive of the European
Undersea Biomedical Society and enjoys very senior
consultant status throughout the world in hyperbaric and
diving medicine. He has published widely in thefield and
has made many original contributions.

15th April 1983

Thepositionwith regard tothe HBO treatment of Multiple
Sclerosishaschanged considerably sincemy Lancet article.
The Fischer trial has now been published in the New
England Journa of Medicine (1) and in my opinion,
probably represents the best controlled trial in the history
of medicine. This should end the speculation because it
confirms the results in uncontrolled studies, totally well
over 1,000 patients.

Wehavenow completed thetreatment of over 160 patients
in Dundee and find the same levels of benefit. | have no
doubt that this treatment should be offered to all multiple
sclerosis sufferers as a matter of some urgency.

Y ours sincerely,
PB James

Senior Lecturer in Occupational Medicine
University of Dundee

NATIONAL SAFETY COUNCIL OF AUSTRALIA

VICTORIAN DIVISION HYPERBARIC
EMERGENCY UNIT

On 11 March 1983 the Underwater Training Centre in
Sydney became a Department of the National Safety
Council of Australia, Victorian Division, and has been
relocated into new facilities at Morwell, Victoria.

With it, the National Safety Council of Australia has
established essential hyperbaric facilities normally used
fortrainingwhichareideally suitedfor emergency treatment
of decompression sickness of divers, etc.

Hyperbaric Chambers

The National Safety Council of Australia has four
decompression chambers.

A 20BAR 1800mminternal diameter, twinlock, chamber
with capacity for up to ten persons, linked to a COMEX
bell simulator with awet chamber for training divesup to
200 ft. Oxygen bibs, environment control system, ECG
connector, suction, are fitted to the chamber.

A twin lock, 1800mm internal diameter, chamber with
oxygen bibs, with capacity for up to 8 persons with a
working pressureup to 12 BAR. Thesetwo chamberscan
be linked together for saturation purposes.

A mobile, twin lock, 1800 mm internal diameter chamber
with oxygen bibs, video control system, capacity for upto
8 persons, mounted on asemi trailer. Itiscomplete with
independent power, air and mixed gas supplies, and hasa
working pressure up to 12 BAR.

A transportable 2 man Drager Duocom chamber rated to 6
BAR, completewith CO2 scrubber, oxygenandlifesupport
system with a duration of up to 8 hours.

The hyperbaric facilities are run and maintained by the
National Safety Council of Australia, Victorian Division,
in conjunction with the Bass Strait Medical Servicesand
with the co-operation of the Latrobe Valley District
Ambulance Service, as a hyperbaric emergency unit.

The Drager transportable chamber can readily be
transportedinaNational Safety Council Bell 212 helicopter
or King Air fixed-wing turbo-prop 200C aircraft. The
chamber can be locked to the National Safety Council
stationary chamber system, or theNational Safety Council
mobile large decompression chamber. This is done by
means of an international bayonet flange which we hope
will ultimately become common at decompression
chambers throughout the country. This system permits
transfer from the small transportable chamber to thelarger
units which contain all the necessary treatment facilities
such as suction, oxygen bibs, ECG connections, video
monitoring and environment control system.

Arrangements

The service will utilise existing National Safety Council/
Ambulance infrastructure for alert purposes which will
ensure that the facilities are available 24 hours per day, 7
days per week throughout the year. The emergency
hyperbaric unit telephone number is 051 - 34 4666 at
anytime.



Costsfor transport and medical treatment are expected to
be covered by health insurance or aternatively transport
will be charged at cost to the patient. In casesof hardship,
the National Safety Council of Australiamaintainsanon-
enforcement policy. Itisexpectedthat medical practitioners
will submit their own accounts to the patients.

The National Safety Council of Australia is well
experienced in such operations and has been running
ambulance helicopters for the Latrobe Valley District
Ambulance Service and a number of other emergency
transport systems for some years. Our King Air aircraft
has excellent endurance and can travel from Morwell
(Victoria) to Sydney (New South Wales) in 1 hour, 40
minutes and from Morwell (Victoria) to Brisbane
(Queensgland) in 2 hours, 45 minutes.

The system will be operational from mid April 1983.
For technical details contact:

John Friedrich
National Safety Council of Australia
Victorian Division
051- 341726
345212

For medical details contact:
Dr Peter Laverick
Dr Geoff Macfarlane

Bass Strait Medical Services
051 - 52 3055

COVER STORY

HISTORY OF AUSTRALIAN SPORT DIVING
MIGHTY MEN IN DYED SANDSHOES

Edward du Cros

Inthe1920' s* Goff” Gappand Denzil Wells, asschoolboys,
were among the first spearfishermen in Sydney Harbour.
The former later became a doctor and served in Vietnam
with acivilian relief unit, while the latter continued to be
active asadiver and invented a number of devices which
becameimportantin Australianskindiving. Evenin1947-
48therewere possibly no morethan two dozen skin divers
in the whole country. They were regarded by the general
public aslunatics, for who elsewould swim out therewith
all those sharks? Some of the pioneerswere men who had
served in World War 11 with New Guineaor Torres Strait
Islanders, who had been pearl shell or trochus divers, but
most would have been novices who had heard or read
about thewartime*frogmen” or the sport diversof France,
Californiaor Florida

Therewere only two books available on skindiving at this
time. Onewasin Frenchand described underwater hunting,
the other was Guy Gilpatric’'s “Compleat Goggler”. In
addition to the belief that large packs of hungry sharks
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would eat anyone who ventured more that 20-30 metres
from the shore there was a groundswell of antagonism
from both amateur and professional fishermenwho feared
that the activities of thishandful of spearfishermen would
scare the fish even from their offshore locations of
longstanding. Nobody thought of them as heroes.

Thefirst spearfishermen wore sandshoes stained green to
avoid attracting sharks. They had neither snorkelsnor fins,
unless they imported them privately from overseas. Skin
diving items first started appearing in shops after about
1947. 1If you needed it, you madeit. There were no wet,
or dry, suitstoprotect youfromthecoldsogradually divers
started to wear a wrap-around tunic of rubber inner tube
over their woolly jumpers. Weight belts were relatively
heavy, 6-12|bsbeing common, and survival might depend
on dropping the weights quickly. The spears used were
often without lines and, like the belts, often required
recovering after loss. There is a story that one spear
fisherman took down asmall hydraulicjack to moverocks
to reclaim alost spear! The technique was to enter the
white water from the rocks and hope to meet one of the
large fish to be found there. One imitated alarge bag of
garbage on the bottom and then surprised the fish! A
popular method of coming ashore was to be taken to the
rocksand dumped by alargewave. Thislooked harzardous
and it was. The basic technique wasto alow the surgeto
take one from place to place rather than to try to propel
onesdlf.

These pioneers included a number of eccentrics. Their
retirement and the introduction of commercially
manufactured equipment, gradually resulted in the less
colourful (and muchlessdangerous) spear fishing methods
practiced today. Theintroduction of finsand snorkelsled
to achangeto the cruising techniques used overseasand a
reduction in weights carried. Discontinuation of the
climbing about on rocks underneath huge waves was one
of the factors associated with a great increase in the
popularity of the sport. Another factor wastherealisation
that therewerealternativesto hunting fish. Theseincluded
diving to locate wrecks, underwater photography (both
still and movie) and marineresearchto assi st museumsand
universities. Y et another new element was the number of
very attractivegirl skindiversbeing addedtothescene! In
the early days of only spearing fish, the sport had been
almost totally a masculine affair.

Not all the pioneers were resolute, brave, rash or stupid.
One individual | remember was a rich young man who
bought the latest model Studebaker every year. He was
equipped himself with gear imported from France. It was
hishabit to load hisequipment into hisimpressive car and
to proceed to a place where there was sheltered water.
Before entering thewater hewould take ameasurement of
itstemperature. If theresult wasbelow hisexpectationshe
would reload his gear into the car and return home.

Another eccentric of the late 1940’ s was a successful and
experienced spear fisherman with a strong dislike for the
masks and snorkels available. He had a cast made of his
faceinalight alloy and he strapped thisto hishead. There
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weretwo tubesfrom the mask. Onewasashort hosewith
a one-way valve, for the exhaled air. The other was 5
metres of hose which ended with a funnel ar intake
mounted on a six metre long aloy raft/float. He used to
float for hisfish, thuskeeping any hungry sharkswell away
from hisposition. It could also serve asalifesaving float
if he became washed away, though he usually fished in
camwatersfor flathead so thisemergency wasunlikely to
occur. Naturally he could only breathe if at less than 5
inchesdepth. Hewasaman of massivebuild and usedthis
strange device for over seven years without any trouble.

Prior to about 1949 skin diving items were not available
from stores. The early masks were made from army
surplusshaving mirrors: Thesilveringwasscraped off and
theglasswasmounted, using themirror’ sframe, inapiece
of truck inner tube. Hintson making such equipment, also
spearguns and quick releases were published in the
magazine produced by the Sydney divers group, the
Underwater Spearfishermen’ s Association of NSW. (The
name was later changed to Underwater Skindivers and
Fishermen’s Association of NSW). “The Association”
wasfoundedin Sydney and by 1953 had over 400 members,
which made it the largest skindiving club in the world at
that time. In 1953 two clubs were started for users and
ownersof scubagear, which had now becomeapart of the
diving scene. Membersof these clubswere also members
of the USFA, though the Underwater Explorers Club
(which was active for about four years) was not itself
affiliated. The Underwater Research Group, which
survived, was soon involved in running courses of
instruction in the use of scuba and severa of the shops
which catered for diversbegan to offer instruction to their
customers. At one time a Sydney dive shop dropped the
course chargefrom 5 poundsto nil, but thisinnovation did
not last for long! Meanwhile, the district clubsin NSW,
not specifically scuba clubs, became sub-units of the
USFA of NSW and the USFA of Australia. Thesewerethe
predecessors of the Australian Underwater Federation.
The AUF is itself the parent body of the Federation of
Australian Underwater Instructors. The complicated
evolution of the present day diving groups is mirrored
overseas, and certainly not to Australia s discredit.

Early speakerstothe Associationmembersincluded Siebe-
Gorman staff, hard-hat diversand Lt Cmdr Baterham, the
senior “frogman” officer of theRAN. Thosewho attended
these meetings soon became aware of the fact that several
members had purchased oxygen rebreather diving units,
ex-armed forces, from disposal stores in Sydney. The
name used was* Salvus Gear” or “ Salvus Suit” althoughit
wasan applianceand did not includeany pieceof clothing.
It is a pity that this short phase of our (amateur) diving
history isnot documented and it ishoped that anyonewith
any information of any kind will come forward. 1t would
be of great interest to know what decided each owner to
give up using oxygen and what became of the sets. Were
they taken to the tip, given away to poor relations or sold
to unwary later buyers?

Theearly usersof oxygen setssoonrealised that they could
be lethal, through oxygen poisoning, especialy if used

deeper than 33 feet. Thiswas particularly so because the
userswere untrained, unsupervised and often used poorly
maintained sets. One set was known to have been sold
containing damp, used sodalime, with the suggestion that
all that wasneeded toregenerateit wastoleaveitinthesun
onarock for atime. Onesuccessful user of such equipment
was Don Linklater, a diving pioneer still with an active
interest in diving matters.

Until the introduction of scuba, there were few women
divers, but thereafter their numbers began to increase
rapidly. Some, like Valerie Taylor, achieved an
international status later.

The first divers, whether as spear fishermen, users of
oxygenunitsor home-madehookah apparatus, weremighty
men. It is hoped that people with knowledge of this
important period of discovery of ways to enter the
underwater world will maketheir information availableto
thisandfuturegenerations. They deservesuchamemorial.

(EDITOR: Anarticleby Don Linklater will appear inthe
next issue.)

HISTORY OF AUSTRALIAN DIVING
THE DICK CHARLES SAFETY BELT

Animportant instrument in distributinginformation about
divers, their problems, and their equipment was the
Australian Skindiving and Spearfishing Digest (ASSD)
(under varioustitles). Fromthefirstit contained adviceon
waysto improve safety. 1n October 1953 itsreaderswere
informed that one of the best known divers of the time,
Dick Charles, was starting to manufacture a safety belt
capable of supporting a 15 stone man wearing 15 Ibs of
lead. It wasinflated either orally or through activating a
CO2 sparkler bulb. Thefirst advertisement seemsto have
been published in February 1954 and by April it was
claimed to have saved two lives. The last advertisement
traced wasin September 1961, by whichtime21liveswere
claimed saved asnotified by grateful userstotheoriginator
of the belt. Nobody else seems to have produced an
alternative belt, though an inflatable bag, the Aqua Pak,
was advertised once (January 1958). Itisprobablethat the
market was small and interest in safety belts minimal
becausetherewerenobeltsvisibleondiverspicturedinthe
magazine' s pagesover the succeeding years. Healthways
started to advertise their halter type vest, also an oral or
COg2 inflator mode in October 1964. There was no
advertising of vests by other sports shops however, even
then.

Itispossibly worth apassing mentionthat by May 1954 the
appropriate Government department had started to apply a
12.5% Sales Tax on the belt!

Dick Charles aways encouraged users to report their
findings and one user had his case reported in the ASSD



(April 1954). TheEditor of theday madecommentsonthe
safety infringements of the user. It seems that ‘diving
editors' rodetheir hobby horseseventhen: Pluscachange,
plus ¢’ est lameme chose! The report reads:

“1 havehad occasionto put thebelt tothetest and am happy
to report that it performs its function as a life preserver
remarkably well.

“1 was using an aqua-lung and had pumped air to 750 psi
intothecylinder and equalised thecylinder withan oxygen
bottleto 1500 psi (commercial oxygen). For about twenty
minutes it worked satisfactorily and then | experienced a
pain in the chest accompanied by a sensation of total
exhaustion. | released thesparkler intothebelt and relaxed
on my back on the surface for about ten minutes before
feeling well enough to climb up the ladder on the jetty.

“1 waswearing the lung and about 4 Ibs of lead, asealskin
andthreejumpers, and carried aL yle Davisspeargun. The
belt supported me with my head well clear of the water,
eventhough aheavy swell wasrunning. Sincethisepisode
I got crampsin both legs together, and again had to resort
tothebelt, so, altogether, it has been aGodsend and worth
itsweight in gold.

“1t isdebatable whether my hidewasworth saving, but my
wife seems to think so, and you have hers as well as my
heartfelt thanks for a very worthwhile product.”

Editor’ s(warning) note: When Ray mixed oxygenwithair
headded acouple of dozen hazards, most of them not fully
understood, to those already existing. Mixed-Gas diving
isOUT. Itishighly dangerous. Anything can happenand
usualy does. (Further discussion followed).

This report indicated that our predecessors as Australian
diversset ahigh standard, and we can only reach asimilar
standard through consciouseffort. Wecantruly say of the
“dream time” of diving that mighty Men strove with the
mysterious forces of the underwater world.

REPRINTING OF ARTICLES

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

35
IDLE TALK

UNCONSDERED TRIFLESJUSTIFY
* JUST BROWSNG” ?

Newspaper readersoften comeacrossinteresting piecesof
information with offbeat resonances. A few are here
recounted, none of which have been spoilt by researchinto
their truth or examination of the factual basisthey claim.
For instance, thereisthe extremely bizarre suggestion that
women who have received silicone breast implants are
flying into trouble. The basis of this remarkable Public
Health warning isthe belief that high altitudesand sudden
changes of pressure could cause the implants to explode,
a warning supposed to have originated in the American
Medical Association. “ Theoretically it seems that the
silicone implant might expand like a balloon to two or
threetimesitsnodal sizewith sudden change of pressure”

runsthearticlein“Arielle’, the magazine of the Hostesses
Association. “ Wehaven't had any reportsof it happening
in Australia. The USreport was run because we thought
it might interest our members’ said the Association’s
Safety Officer. Thisapparent extension of Boyle' sLaw to
cover the performance of fluids has obvious significance
to divers. No, the news report was not dated 1st April.

In another breakthrough of American medicine a report
records the finding by lecturers at the New York State
University of abetter method for getting at least the basic
medical techniques remembered by students. Graffiti!
They wrote out a step-by-step guide to heart lung
resuscitation methods next to graffiti on the university’s
toilet walls and found that their students knowledge and
performance of thetechniquewasgreatly improved. They
have decided to continuethe practiceand haveencouraged
other universitiesto adoptit. Their successin propagating
this pedagogical break-through may, just possibly, be
indicated by another pressstory. Apparently, some long-
haul airliner was about to be ordered to make a diversion
to the nearest airfield because of the crew’s failure to
identify the cause of aworrying vibration. Fortunately the
problem was identified in time. It was ajogger doing an
hour’ s running-on-the-spot in one of the lavatories. You
will notice there are no Healthy Lifestyle posters in
aeroplane toilets now. Thisis one more example of the
unpredicted flow-on effects which follow advances in
knowledge.

InAustraliawehavebecomesomewhat bl aséabout sharks,
thesighting of afin off-shore having only alocal and short
lived effect on swimmers and surfers. Not so the Dutch.
When two policemen sighted a6 metrelong Killer Whale
cruising off Wassenaar, an elite diplomatic suburb of The
Hague, the response was to ban bathing off the North Sea
beaches. No reports of whales attacking North Sea
swimmers, or divers, have been made public.

On amore serious note, there has been mention of the use
of hyperbaric oxygen to ameliorate, or reverse, the course
of Multiple Sclerosis, atreatment based on the theory that
multiple fat emboli cause the focal damage found in the
spinal cord and that oxygen protectsthe resultant hypoxic
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areas. The true value of this therapy is still undecided.
Press*“leaks’ have been given credit for getting amedical
journal to publish work on this subject. There have aso
been some articles on the possibility of finding new
pharmaceutical sof valuefromurinesources, and about the
study of Weddell Seals on Ross Island. This is because
their divereflex isbelieved to offer cluesto the Cot Death
Syndrome, where death occurs following failure of the
baby’s respiratory centre to function adequately during
deep. The seals will have their metabolic and cardiac
responsesmonitored by acomputer back-pack asthey dive
to the floor of McMurdo Sound, a depth of 600 metres.
Deep diving, remarkably, is thought to hold clues to the
switch-off of the respiratory centre in certain groups of
babies. Thereisinterest alsoin whether the dive reflex of
pregnant seals includes the uterus in its “vital organs’
category.

ThePress, of course, latches chiefly onto the dramatic and
the tragic. We are al attracted to such stories. Asasad
footnote to the above story there is a follow-up on the
Australian baby born underwater inahome-made spapool
“inorder torecreatetheatmosphere of thewomb and ease
the child into the outside world” . Nine months later this
careful forethought was negated totally by a moment of
prosaic risk-taking on apublicroad. Even anidlebrowser
may think there is a message here. It is no good being
careful part of thetime. Divers (of course) are aware of
this.

SAGA - THE SUBAQUATIC GERIATRIC
ASSOCIATION

Carl Edmonds

Earlier thisyear | attended a meeting of the South Pacific
Underwater Medicine Society in New Guinea. 1t wasmy
first such meeting for over 5 years, even though | wasone
of the founders, and the first president. While casting a
paternal and benevolent eye (one only) over the milling
throng, | was appalled to notice the incidence of bald
heads, rotund tummies and other signs of age. Could this
bethesamegroup of sophisti cated and debonair adventurers
I knew only adecadeago? Andwerethey really fittodive?

The answer to both questions had to be “yes’. These are
my contemporaries, and if they are unfit to dive, then
surely so am |. | therefore have to think of some way to
ensure they continue to be classified asfit.

Chris Lowry and Bob Thomas carried out an extensive
survey someyearsago onthemedical examinationsrequired
for amateur divers. They found that eveninthe candidates
between the ages of 20 and 30, 20% of them would fail to
qualifyif thestandardsfor professional diverswerestrictly
applied. Inthosecandidatesover theageof 40, 45%failed
to qualify.

This group of diving physicians, who presumably would
bethemoreknowledgeablediving physiciansof Australia,
would have averaged over 45 years of age. They al
obtained agreat deal of pleasurefromtheir divingactivities
and in many casesit was now part of their leisure and life
style. Thereisalso atendency for older folk, especially
those associated with yachting and the sea, to take up
diving as part of their marine life style. It then often
becomes a valuable contribution to the quality of life
amongst these middle-aged drop outs.

What approach should we take to such a group? | am
reminded of two quite different concepts. Thefirstisthat
of the Sub-Aquatic Geriatric Association (SAGA) and the
second is one that could be described (and has been
described) as the conventional medical approach. Both
Fred Bove and | have, independently, prescribed the
requirementsfor proclaimingolder folk as“fittodive” and
the standards are very similar. Fred certainly practices
what he preaches, being a very fit and competent diver,
whereas | must admit to having experienced many of the
New Guinea dives through a slight hangover haze,
overindul ging alsoinfood and noticing adefinitetendency
for my clothing to shrink in the humid environment of the
tropics. Nevertheless my preaching, as depicted in the
latest Diving and Subaquatic Medicine text, paralleled
very much the practice as described by Fred Bove in the
Diving Medical Update series.

Theconventional approachisto provethat all usoldiesare
really asyoung in body aswe arein spirit. To verify this
beyond any doubt werequirebetter than averagemedicals,
and reasonably standardised stress tests, eg. maximal
exercisetol erancetestswith el ectrocardiograph monitoring,
and assessing both rhythm and ST depression changes as
well asblood pressureresponses. Eventhen, wecommonly
apply restrictionsto the diving profilesallowed, to reduce
the incidence of decompression sickness in this very
important age group.

The approach of SAGA is refreshingly different. Their
attitude is that diving should change for clientele at risk.
SAGA wasinitialy developed by adive instructor, Mike
Ball, in Townsville, Queensland. There are now many
breakaway groups with their own aims, privileges and
Articles of Association, but all are based on the same
egocentric principles.

Thecriteriaof membershipisthat onemust beover theage
of 40 and older than the two members who are proposing
him. Onewould be forgiven for believing that thiswould
resultin an ever diminishing number inthesociety. Noso,
duetothecontinuingreductionintheageof eachindividual
member.

The following rules apply to SAGA members:

1 Depth and duration of each dive must be doubled
for cal cul ating the decompression requirement and
for al apres-dive discussions. Any diving depth
stated by the member isfixed, and no discussion or
correspondence shall be tolerated.



2. Members shall be helped on and off the boat with
their diving gear, and no members shall draw
attention to, or poke fun the condition of another
member.

3. SCUBA tanks must be carried to and from the site
by non-members.

4, Any member too exhausted at the end of the day to
open up his own stubby (bottle of beer), may sip
from half empty bottles of non-members.

5. Members may take liberties with young femae
divers, without causing offence.

6. Apart from observing the sun’ s position relative to
theyard arm, membersshall beexoneratedfromall
boating activitiesand especially from thoserelated
to theretrieval of anchors.

7. Any member who isalso aphysicianisexonerated
from undergoing annual diving medical
examinations, but shall remain perfectly fit.

8. Non-membersmust treat memberswiththegreatest
respect. They areto listen intently, asif they are
hearing the SAGA’ sstoriesfor thefirst time. They
are to express admiration and respect for the
member’ scontinued youthfulnessand courage and
the degree of awe shown must directly relateto the
age and improbability of the story. There must be
no comment made about apparent discrepancies
withinthestory, or betweenitand previousversions.

9. Members shall be encouraged to partake of
medicinal beverages, before and after any diving
activity.

10.  Non-membersmust campaignfor moregenteel and
comfortable diving facilities, and for roll-on/roll-
off systemsfor al diving vessels. Soft bunks and
hot showersaretobeavailableon all divingvessels
used by members, so that theaf oresai d member can
then indulge in reminiscences of the bad old days
when the diving was presumably done under much
more adverse circumstances.

It does need to be explained that the author is only an
honorary member of thissociety, and hasbeen sofor many
years.

Reprinted by kind permission of the Editor of PRESSURE,
the newdletter of the Undersea Medical Society.
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BEWARE THE FOOTED METRE!

(An Incident Report from
Project Stickybeak Files)

The subject was a certificated diver, age 46 with 20 years
experience of diving. He was on a diving tour in Papua
New Guineaand had purchased anew BC and aregulator
which had, in the console, a depth gauge with a metric
scale, just before this holiday.

Thetour leader gave acheck-out dive without incident on
thefirst day. The second day therewasadivewherethere
was a drop off to 600m plus adjacent to a ledge at 10m
where the boat was anchored. Maximum depths of 30m
were advised and the tour leader inspected buddy couples
underwater (visibility 150-200 feet), including this buddy
coupleat 30m. A few minuteslater he noticed bubblesin
bluewater away from the drop off and descended the cliff
tofind thebuddy at 40m looking down on the subject, who
wasmuchdeeper. Thetour leader rapidly descendedtothe
subject, who was calmly taking photographs at 73m with
his pressure gauge entering the reserve coloured portion.
Heforcefully grabbed the subject and initiated the ascent,
getting himto theanchor linewith hisbuddy asthe subject
ranoutof air. Sparetankswereavailableanddecompression
stopsof 1 hour 30 minutesweremade(USNavy Exceptional
Exposure Tables). No subsequent symptoms of
decompression sickness were evident.

The buddy, a relatively inexperienced diver, had (quite
correctly) been unwilling to dive below 40m. The subject
became quite agitated while decompressing, pointing
repeatedly to his depth gauge and the dive tour leader’s,
which was calibrated in feet. After the dive he was
profoundly apol ogetic and said that hethought hewasat 73
feet and was just about to come up.

COMMENT

1 Thediver wasusedto thinking,n feet for depthsand
had done so for many years.

2. The*ideal” diving onditionswereunlikeanything
he had seen before.

3. Narcosisat 30mcaused himto start reading metric
depthsin feet, and forget his buddy.

4, It was lucky the tour leader was around.

PROJECT STICKYBEAK

Send incident reports to

DR DG WALKER,
PO Box 120
NARRABEEN NSW 2101
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CASES OF SEVERE NEUROLOGICAL
DECOMPRESSION SICKNESS WITH VERY
DIFFERENT RESULTSAFTER TREATMENT

Peter Laverick

This paper contrasts two cases of severe neurological
bends and discussestheir management. The second, more
complicated case, particularly highlights some of the
practical problems of management.

CASE REPORTS

Thefirst casewasa 26 year old abalonediver. 1n1975, he
was diving off the South East coast of Australiain depths
varying from 80 to 30 feet of water in three separate dives
for approximately 170 minutes. He then ascended fairly
rapidly from about 75 feet and did not make any
decompression stops. Within five minutes of surfacing
therewasrapid onset of paralysisof both legsand hisright
arm. Over the next 20 minutes he also experienced
abdominal pain, dyspnoeaand numbnessof theleft side of
hisface.

After lying on the deck of hisboat for half an hour, hewas
helped into hisdiving gear and lowered to 10 feet. Within
afew minutes power began to return to hislimbs and his
dyspnoearesol ved, but heexperienced severelimb cramps.
He spent 30 minutes at 30 feet, and then ascended, with a
10 minute stop at 10 feet. His boat then brought him
inshore, at which stage hewas experiencing painin hisleft
arm and right leg which was becoming progressively
worse.

Hewasimmediately placedinachamber and recompressed
to a pressure equivalent to 60 feet of seawater (fsw) and
commenced breathing oxygen from the built in breathing
system (BIBS) for 20 minutes of every 25 minutes. This
recompression was started approximately two hoursfrom
the onset of hisinitial symptoms.

He was subsequently examined by amedical practitioner
about one hour after recompression, while still at 60 feet.
He was quadriplegic and shocked, with a systolic blood
pressure of 90 mm Hg. Two intravenous infusions were
started and saline solution given. His bladder was
catheterised and found to be empty. He was given
Dexamethasone 20 mg intravenously. Once urine
production began he was given Rheomacrodex in saline.

He was held at 60 fsw pressure for three hours and
continued the oxygen breathing cycles. During thistime
he regained full movements of all limbs, but remained
lethargic. Hewassubsequently decompressed onastraight
profile at 6 minutes per foot without any relapse. He
climbed out of the chamber carrying his intravenous
infusion bottle. He had alarge diuresis over the next six
hours.

Careful examination by themedical practitioner involved,
two weeks after the incident, revealed no abnormalities
apart from moderate hypertension.

Despite medical advice hereturned to abalone diving. He
was known to have remained free of problemsfor the next
two years, since when his whereabouts are unknown.

The second case is that of a 35 year old marine biologist
who was collecting samples off the South East Coast of
Australia.  In January 1982, he was diving with two
colleagues using compressed air.

They descended to between 190 and 200 feet and spent 12
minutes at this depth. The patient made a brief excursion
to approximately 210 feet. Hiscompanionsdid not make
thisexcursion. It wasnot part of theoriginal pre-diveplan.
Itislikely he was suffering from nitrogen narcosis.

They had planned to ascend according to the US Navy
Tablefor 200feet for 15minutes. Thisrequiresa2 minute,
50 second ascent to 30 feet, then a 1 minute stop, with
further stops at 20 feet for 4 minutes and 10 feet for 10
minutes.

At 30 feet hefelt very fatigued and developed pain in his
right elbow. This remained unchanged until after he
surfaced. However, within two minutes of surfacing, his
elbow pain became very severe and he was unable to lift
the arm above his shoulder. Using fresh tanks, he and a
companion re-entered the water and did stops of five
minutes at 30 feet, 5 minutes at 20 feet and 10 minutes at
10 feet before surfacing. During this his symptoms
improved so that on arrival at the surface he was
experiencingonly amildacheinhisright elbow. However,
over the subsequent 30 to 60 minutes he developed
paraesthesia in both hands, loss of co-ordination of all
limbsand marked|lethargy. It wasat thisstagethat medical
help was requested.

On reaching land he was given oxygen by face mask and
an intravenous infusion started. Later he was flown at
wavetop level to abarge that wasworking in Bass Strait.
There was a delay of 7 1/2 hours between surfacing and
recompression, largely dueto problemsof communication
and transport.

Onarrival at the decompression chamber, hewas assessed
by a medical practitioner. He was almost quadriplegic
with only minimal hip movement, absent power to the
intercostal muscles, but good diaphragmatic respiration
and anaesthesiabelow thelevel of thenipples. Hiscrania
nerveswere normal. He had peripheral vaso-constriction
with a systolic blood pressure of 110 mm Hg.

He was compressed to the equivalent of 60 fsw using the
sameoxygen cyclesasthefirst case. Therewasamedical
practitioner in the chamber throughout his treatment.
Rheomacrodex and Dexamethasone 12 mg were infused.
Calcium heparin was administered subcutaneously and
Diazepamwasgiven asnecessary to control severemuscle
spasm. After two hours at 60 fsw, there had been no



improvement. Thedecisionwasmadeto compressfurther
to the equivalent of 165 fsw on air. In retrospect, | think
that was a mistake.

The patient was held at 165 fsw for two hours with some
improvement in power, but not in co-ordination. We
decided to attempt a cautious decompression using US
Navy Table 4. However, on reaching 80 fsw, the patient
began to deteriorate rapidly.

At this stage, we decided to recompress to the depth of
maximum relief of symptoms, using an oxy-helium
atmosphere, and maintaining apartial pressure of oxygen
of 0.6 Bar. Over thefollowingthreehoursthe pressurewas
increased in increments of 30 fsw to a depth of 300 feet.
There was no apparent improvement in the patient after
270 fsw pressure.

Assessment of the patient shortly after arriving at 300 fsw
pressure revealed reasonable power above the waist, but
very poor co-ordination. There was almost complete
paralysis of the lower limbs, no bladder sensation and
completeanaesthesiabel ow thewaist. Thepatient, doctor,
and attendant werekept at thispressurefor 102 hours. This
was an arbitrary time in the hope of avoiding persistence
of agas phase in damaged nervous tissue.

We fedl that it is not possible to determine from the
published experimental data a time after which one can
safely assume that a gas phase is no longer present.
Clearly, thelonger thetimeunder pressure, thelesstherisk
becomes.

However, there are factors, such asthe psychological and
medical care of a paraplegic patient in a recompression
chamber, that must be considered. We decided to
decompress on the profile shown in table one, while
keeping a careful watch on the patient for signs of
deterioration. Some of the holding periods weretimed to
allow deep periods for the patient and physician in order
to minimise the risks of missing an early relapse.

The decompression was completed uneventfully. The
general condition of the patient wasgood, comparedto his
original problem. Hehad good power abovethewaist, but

TABLE ONE

300 - 100 feet at the rate of 8 ft/hour
100 - 60 feet at the rate of 4 ft/hour
60 - 00 feet at the rate of 2 ft/hour

Stops were made at:
55 feet for six hours
15 feet for two hours
10 feet for three hours
5 feet for three hours

Total time of treatment - 189 hours, 29 minutes.
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still had weaknessinthelegs, particularly theright and still
required bladder catheterisation.

Full assessment suggested a cervical cord lesion at C5
level largely intheright lateral aspect of thecordinvolving
the ascending lateral spino-thalamic tract and the
descendingright corti co-spinal tract with posterior column
involvement bilaterally, as shown in figure 1. This
distribution of damageis highly suggestive of the pattern
seen in venous infarction with sparing of the grey matter.

His progress since then has been that of a steady
improvement. Hehasreturnedtowork andisabletowalk.
The main problems remaining are spasticity of his lower
limbs and a contracted, small volume bladder.

CONCLUSIONS

There are several points to highlight from these cases.
Both demonstrate the practical problems of adequate
treatment indiverswho havenot considered the possibility
of needing recompression treatment. | am sure their
attempts at recompressing themselvesin water madetheir
lesions worse.

The first case demonstrates (as has been recorded many
times before) that early recompression on along oxygen
table can give excellent results.

In the second case, there was a 7 1/2 hour delay before
recompression. He showed no improvement at 60 fsw
equivalent pressureon oxygenfor twohours. Thedecision
to compress to 165 fsw equivalent on air may have
compounded the problem with further nitrogen
accumulation in thetissues. Hiscondition was so serious
that to have completed hisdecompression from that depth
could have led to afatal outcome.

For practical reasons, it was more appropriate for us to
convert to an oxyhelium atmosphere rather than use
nitrogen-oxygen saturation therapy. We decided that the
risks of oxygen toxicity could be kept to a minimum by
maintaining the partial pressure of oxygen at 0.6 Bar.
When one isfaced with acritically ill patient such asthis
man, one isjustified in recompressing on oxy-helium to
thedepth of maximumrelief, if thechamber being used has
that capability.

NOTES TO CORRESPONDENTS AND AUTHORS

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

Authors are requested to be considerate of the limited
facilitiesfor theredrawing of tablesgraphsor illustrations
and should provide these in a presentation suitable for
photo-reduction direct. Books, journals, notices or
symposia, etc., will be given consideration for notice in
thisjournal.
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THE MANAGEMENT OF DECOMPRESSION
SICKNESS
PROBLEMS AND MISTAKES

Geoff Macfarlane

‘Project Stickybeak’ haswell demonstrated that diving
accidentsand deathsaremultifactorial ingenesis. Usually
there have been several bad choicesor judgementsleading
to death or disability. Mistakes also occur in assessment
and treatment.

This paper, based on experience gained since the first
use of the short oxygentablein Australia, at Bairnsdalein
early 1968 (1) by my then partner, Dr Palmer, isoffered to
help others avoid these mistakes.

The mistakes and problems mostly have a simple
psychological basisintheneedin all of us, and especialy
indoctors, to avoid the* Red Face Disease’, and to conceal
the incidence of the ‘Headless-Hen Syndrome’. Hence
both doctors and divers often reject or rationalise.

Decompression sickness (DCS) is evidence of divin

malpracticein almost all cases. Residual injury is often
evidence of delay in treatment or of medical

mismanagement.

Inmost doctorsof first contact (ie. GP' sand Admitting
Officers) there is a serious or total lack of training,
knowledge and experienceof diving medicine. Withthese
inadequaci es, combined withlack of knowledgeor referral
and disposal, it is surprising that people with serious DCS
donot dieinthewater, or onthebeach, or in aninadequate
treatment facility.

It should be emphasised that the treatment of DCSis
primarily recompression, at maximum oxygen partial
pressures. Thediving doctor at the chamber alsotreatsthe
fluid loss, the oxygen toxicity, the coagulopathy and the
prostaglandin release.

Table 1 gives the common distortions of information
reaching the diving doctor or the doctor of first contact. |
haveindicatedthelikely effect onthelatter. Aswell, | have
indicated the areas of error liable to occur amongst the
more experienced diving doctors.

The common denominator of these varied factors is
rejection, often of theabjective. Butthemessageissimple.
Cases of DCS are amost always more serious than is
initially perceived, and do oftenrequiremoresophisticated
facilities and management than is expected at the initial
assessment. Thereislittle danger in over treatment.
Two historical concepts need eradicating:

Firstly, In water recompression should be totally
rejected. This has been adequately condemned in the
August 1982 issue of “The Scuba Diver”. (2)

The second legacy, is the nebulous concept of an
“acceptable clinical result’ from treatment of DCS. This
means that residua disability, ie. failure to improve, is
acceptable. Thisisnot so. Anacceptableresultisonewith
no detectable residual injury (Wood-Burgess). Residual
paralysis (Charles Krebs) is not acceptable. These two
cases show theneed for speed and the unacceptabl eresults
of delay in spite of the use of sophisticated equipment and
diving medical practice.

Since the middle of 1982, adequate recompression
facilitieshave been availablefor sportsdiversin Victoria

TABLE1

FACTORS THAT NEGATIVELY INFLUENCE THE
DECISIONS OF THE TREATING DOCTOR AND
THE OUTCOME IN CASES OF DCS

DIVER

MINIMISES
Symptoms
(giddiness vs severe pain)
Severity
Depth of onset
Bottom time
Depth of dive (swell height ignored)
Avoidable intra-dive hazards
eg. temperature, current, visibility Equipment
deficiencies
Equipment malfunction
Poaching or other peccadilloes
(therefore, frank liesabout anything and everything)

MAXIMISES
Time at, and between, stops
Dive conditions
Predive planning (? nearest RCC)
Quiality of equipment
First aid knowledge and administration

ATTENDANTS, BUDDIES, ASSOCIATES
AND BYSTANDERS

MINIMISE
Likelihood of diagnosis
Severity of symptoms
Progression of symptoms

MAXIMISE
Difficulty of transport
Advantagesof theonly recompression facility they
know

DOCTOR OF FIRST CONTACT

DISREGARDS
The need for speed
The need for specialist advice
The need for Oy, aspirin and |V therapy
The need for a catheter
The need for integration of communication

TREATING PHYSICIAN

MINIMISES
Severity of symptoms
(Increased severity requires alonger table)
Failure to respond
Failure to progress
Need for mixed gases
Need for saturation

A multiplace, 2 lock Recompression Chamber (RCC) is



available for treatment of divers. Access is through the
National Safety Council of Australia (NSCA) Gippsland
Region, based at 9 Chickerall Street, Morwell. Telephone
051-34-5212 or 051-34-1726, or through Bass Strait
Medical Services, 281 Main Street, Bairnsdale. Telephone
051-52-3055 (al hours)(CG Macfarlane, AH: 051-52-
4859; P Laverick, AH: 051-52-5233).

The chamber is equipped for mixed gas treatment, as
well as saturation, and has complete logistical support,
includinganambulancehelicopter capableof night flights.
The two compartment chamber, which can accommodate
two patientslying down or eight seated adults, ismounted
on a semitrailer powered by a MAN tandem drive prime
mover. Alsoonthetrailer areadiesel generator, a95cfm
150 psi compressor, high pressurecylindersof air, medical
oxygen and 80/20 Heliox, as well as comfortable living
quartersfor the attendants. The operational team consists
of atreating physician (diving doctor), adiving supervisor

TABLE 2

NSCA MOBILE DECOMPRESSION CHAMBER

SPECIFICATIONS
Entry Lock

Main Chamber

Length 1.30m (4'3") 2.70m (8'10")
Diameter 1.80m (5'10") 1.80m (5'10")
Volume 3,310L (120cf) 7,252L (259cf)

COMMUNICATIONS
External HF
UHF
Radiotelephone
Telephone (Telecom provision fitted)

Internal AquaAir Helium Voice Processor

2 National Video Monitors

MEDICAL FACILITIES
Medical Lock
2 Scott oxygen masks
ECG Input
Suction unit
Comprehensivefirst aid kit
Oxygen monitor

POWER SOURCE
240 Volts/Mains (50m cable carried)
or
Dunlite diesel generator 10KV A (fitted)

GAS SUPPLY
Ingersol Rand Compressor
Capacity - 98cfm at 150 psi
Domnick Hunter Filter System
HP cylinders
92,400L (3,300 cf) HeO2 (80:20)
184,800L (6,600 cf) Air
92,400L (3,300 cf) Medical O2
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and two attendants. Table 2 shows the details of the
equipment.
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DECOMPRESSION ACCIDENTS IN WESTERN
AUSTRALIA

Harry Oxer

The only treatment chamber in Western Australiabelongs
to the Royal Australian Navy (RAN) and is a8 HMAS
LEEUWIN, inconvenient located in relation to Fremantle
Hospital. A new building at Fremantle Hospital is
designated as The Hyperbaric Facility, but at the present
the money is not available to buy a chamber. So we
continueto usethe RAN chamber and arevery grateful for
the Navy’s co-operation in treating our patients.

All diving accidents in Western Australia are referred to
the Fremantle Hospital. | will discuss six consecutive
cases which presented during the early part of 1982.

| would emphasi zethat we have seen more casesof arterial
gas embolism than of decompression sickness. | believe
this may be due to success in indoctrinating divers about
the use of decompression tables and the dangers of long
underwater times. Perhaps we have not done enough to
warn them of the dangers of surfacing in an uncontrolled
manner even after avery shorttimeat avery shallow depth.

The first patient was a 32 year old sports diver who was
operating on a hookah in about 9m of sea water off
Augusta. He was by himself, diving from a small boat,
when the compressor motor stopped. He nipped up to the
surface. Unfortunately he had never heard of having to
exhale on the way up. When he got to the surface he
fortunately had buoyancy becausehewaspartly paralysed,
confused and dyspnoeic. One of the other boats nearby
rescued him.

When hegot tothehospital in Augusta, hehad upper motor
neurone signs in both legs, left complete pneumothorax,
and gross subcutaneous emphysemain hisneck and chest.
He was confused and grey. He was managed with 100%
oxygen, catheterised, and an intravenous infusion put up.
He was given dexamethasone. A chest drain was put in.
Hewasflownto Perth by theRoyal Flying Doctor Service.
They provide an excellent retrieval serviceand havethree
pressurised aircraft so that the patient can be kept at sea
level from any part of the store. If apressurised aircraft is
not available, because all the centres of population where
peopledive are on the coast, we can fly at almost sealevel
along the coast.
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When hearrived in Perth, hewas neurologically assessed,
then taken to x-ray. Therethey took his oxygen mask off
asit wasgetting in theway of the x-ray machine. Soon he
had agrand mal fit from hypoxia. Dueto hispneumothorax,
his PO2 was around 50 when he was breathing oxygen.

He was taken to the chamber and given a short oxygen
table. He got somewhat better. He was returned to
hospital. He had bilateral up-going plantars and was
agitated and confused. Sohewassedated withathiopentane
infusion. He had alternating periods of 100% oxygen and
air. Next day he had improved somewhat. He still had
paralysis of his upward eye movements. It was later that
day when | first saw him and wanted to recompress him
again. However, the chamber was unavailable so we
treated him with oxygen and fortunately he got better.

Of course, with aserious neurological problem he should
have been compressed for longer and probably taken
deeper. It wasfive or six hours after the accident by the
time he was recompressed.

The second patient was afit, 39 year old pilot of executive
jetaircraft. Theplanewent unserviceablein Port Hedland
and he had aweekend of fairly hectic social activity. On
the Monday morning he took off about 0600 with a full
passenger load and found that the air conditioning was
blowing hot air the whole time (local temperature was
37°C and humidity was 100%) and the pressurisation was
not working. He put the aircraft down and sent the
passengersaway. Heworked ontheplaneall day. Hetook
it up at 11 o’ clock when the same things happened. The
next day he got authority to fly it back unpressurised
without passengers. They flew at 14,000 feet without
oxygen for half an hour, but were getting through thefuel.
They saw thunder clouds, and went over them at 28,000
feet using fairly low flow oxygen masks. Therest of the
flighttook 2to 2 1/2 hours. Hedid not noticeany problems
en route but he was very fatigued and unwell after the
landing. When he got home he noticed that he had a
blotchy rash, andacreepy feelinginhisskin. Hiscolleague
had no problems at all, in spite of being very overweight
and having a beer belly.

Next day hehad achesand painsall over, ablotchy rashand
wasfedlingterrible. HisGPwasex-RAAFwho said ‘Hey
lad, you just might have decompression sickness’ and sent
himto me. Werecompressed him on atable 6 and within
ten minutes he felt absolutely splendid.

One must remember that not all decompression sicknessis
due to diving. Many years ago when the RAF used to
operate unpressurised aircraft to 48,000 feet people
regularly got bent. My two epi sodeswereboth after dining
in nights. The pain usually went on descent but we had
chambers to recompress people if necessary. We knew
about it. Nowadays people do not know about it as air
forces no longer operate unpressurised aircraft at those
altitudes. Itisworth remembering that aperson who feels
lousy, isfatigued and has arash may have decompression
sickness.

Thethird patient wasa24 year old SA Ssol dier undergoing
scuba training. There was a suggestion that he was not
doing very well in his training. He had had about 500
minutes of scuba training, and was doing free ascent
training with ablacked-out mask. Hedid it from 10m and
thenfrom 18m. Therewasaninstructor with him and they
sworethat hedid everything right, breathed out all theway
and so on. | think that isimportant as there are anumber
of cases that we have seen and plenty on record where
peopledoall theright thingsand still getintotrouble. You
can certainly suffer arterial gasembolism without holding
your breath. This appearsto be such a case.

Atthesurfacehewasasked how hefelt. Hesaid that hefelt
abit peculiar. So hewashelped thefour metresto theraft.
Heneeded assistanceto removehisgear. Hethen said that
he could feel bubblesrushing up hisarmsto hishead. He
was inappropriately jocular and did not answer
appropriately. Then hesaid he could not movehisarmand
his legs. He was not believed and was stood up and
promptly collapsed over to oneside. Hewasquite clearly
paralysed on one side.

He was taken to HMAS LEEUWIN, 7 minutes away.
During thetrip hewasgiven 100% oxygen and by thetime
he got there he was getting better.

By thetime| saw him he had aright bilateral hemianopia,
and upper limbweskness, somestrangesensory impai rment
on hisright upper chest and paininit and his balancewas
impaired. Hewas clearly knocked off mentally. Hehad a
right sided sore throat which in retrospect was clearly due
tosubcutaneousemphysema. Werecompressed himninety
minutes after the incident and in ten minutes all his signs
had gone.

When he got to Fremantle Hospital he till had some
mediastinal emphysemawith air tracking up into theright
side of his neck. He had no further problems and no
detectable neurological abnormalities.

The fourth case was the worst of the lot. The incident
occurred at Rottnest 1sland, aholiday island about 12 miles
offshore, toaUS Navy sailor from the USS Constellation.
He was a certified scuba diver instructor (PADI). They
were diving on awreck from a glass bottom boat in about
15 feet of water. After about five minutes heindicated to
his buddy that he wanted to surface. He pressed his
stomach and indicated something was wrong. They had
been eating | otsof hamburgersand afair amount of beer on
the previous day. We think that he probably had severe
abdominal colic. He came up al doubled up and we feel
that he possibly held hisbreath asaresult of that. Thedive
wasonly fiveminutesat fifteenfeet. Atthesurfacehelost
consciousnessand wasgiven expired air resuscitation. He
had shaking and rigorsand hisrespirationswere said to be
rapid and shallow. Hewastaken to the nursing post onthe
island where he was given oxygen. When he got to the
nursing post the nursing staff phoned the RAN Medical
officer who said “ Put him head down on hisside and give
him lots of oxygen.”



Then they got in a GP who was on holiday on the island.
Hesaidthat thepatient washyperventilating and hysterical
and gave some |V Valium. He also suggested stopping
giving oxygen. After about half an hour to an hour the
patient started to respond and improve somewhat and
became reasonably orientated but was complaining of
photophobiaand abdominal cramp. Thesister got ontothe
USNavy which had about six shipsand 5000 menin Perth
on R& R and asked for ahelicopter and amedic with some
oxygen to collect the patient. Two and ahalf hourslater a
boat arrived, with no medic and no oxygen and only two
men on board, to take him back. His condition seemed
reasonably stable, so rather unhappily, the sister sent him
off and his diving buddy went with him.

During the 7 to 8 mile transit to the USS Constellation he
had four to five attacks, which may have been grand mal.
The story was that he shook and then stopped breathing
and went unconscious. On each occasion he had to have
expired air resuscitation from his buddy. There were no
medical peopleintheboat. Hewasnoted to belosinglimb
power and sensation. When they got to the USS
Constellation the medical officer examined him and sent
himto HMAS LEEUWIN and by thetime he got there he
wasin deep coma. HMAS LEEUWIN isacadet training
establishment and the clearance diving team that operates
the chamber is not always there, they are often at HMAS
STIRLINGwhichis12milesaway onGardenlsland. This
was so that day. The US Navy had a submarine mother
ship in Perth which had a chamber and eventually, six
hoursafter the accident, the man wasrecompressed in that
chamber. He had normal vital signs but his pupils were
widely dilated and he was in deep coma. He was
recompressed to sixty feet and became conscious within
about 10 minutes but he had avery tender abdomen. His
reflexes appeared to beintact. He had gross photophobia.
He appeared to be aert but appeared not to understand
anything. They just could not communicate with him at
al. It was noted that he had no sensation from the
umbilicusdown and that hehad no bladder sensation, sohe
was catheterised. The US Navy discussed the problem
with their Experimental Diving Unit at Panama City who
recommended that he should be saturated. Some nine
hours later he was coherent and could sit up and could
remember what had happened and could conversenormally.
After 24 hoursinthechamber hecoul d stand up and eat and
soon. Sothey commenced avery slow decompression of
two feet an hour from sixty to ten feet and onefoot an hour
from ten feet to four, and a hold at four feet and then
eventually tothesurface. Theproblemwasthat duringthe
end of that decompression hegot worseagain. Astheship
wasdueto leave they decided to decompresshim anyway.

They had rung me up during thistime and asked meto see
him before they took him to sea. Then they rang and said
that he was not as well as all that and they might have to
leave him. By the time they brought him to me he was
apparently alert but totally deaf intheright ear. Hehadthe
most profound expressive aphasiathat | have ever seen. |
would speak to him and hewould ook at meand then about
aminute later he would give a response which was quite
logical. He had bilateral, red bulging ear drums. He had
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the most appalling photophobiathat | have ever seen. We
had the curtainsdrawn and blanketsup at thewindowsand
when | opened the door he would scream. One could not
see any iris, the pupils were so dilated. We could not
examinehiseyesatall. Invery, very dimlight hecouldjust
count fingers. He was virtually blind, virtually deaf and
had peculiar tetanic-like episodes which resembled
decerebrate posturing. He was spastic in hislower l[imbs
and had a stocking pattern of sensory loss. We did the
usua investigations. The neurologists wanted to do an
EEG and a CAT scan but | managed to get him into the
chamber before they could.

I got him in the middle of the night and by the time | had
had alook at him and decided to contact the US Navy, for
moreinformation, it had sailed. So there | waswith what
| thought wasamoderateto middling sick boy onthethird
day after hisaccident. Werecompressed himinthe RAN
chamber to sixty feet and decided to saturate him and push
oxygen ashard aswe could, giving him oxygen 25 minutes
on and 5 minutes off. Four hours later he was much
improved and was chatting fairly normally. He was
hearing better. On the fourth day he maintained his
improvement and by thefifth day hewasdecompressed on
along slow lesk and taken to the Fremantle Hospital.

Onexamination hestill had virtually no hearingin hisright
ear while his left ear was somewhat better. He still had
some photophobia. By thistimehecouldreadthe6/12line
onachart at about 50 cm. Still pretty poor but it turned out
to be an accommodative paralysis. With lenses he could
improve his vision quite alot. We were pretty pleased
about thisbecauseit meant that he had not simply knocked
off the neurones in his visual cortex. The audiograms
showed sensorineural not conductive deafness. So we
recompressed him again on the sixth day for very little
change. The audiogram showed an 80 decibel losson the
right and 30 off theleft. Wedid not recompresshimonthe
eighth day but did on the ninth. Quite suddenly, about 30
minutes into the recompression, his hearing came back.
He picked up the phone and told me, | was outside the
chamber, “1 can hear themotorsoutsideand | can hear you
all talking outside”. When we tested his right ear it was
totally normal and hisleft ear had a10to 20 db lossinthe
3000 to 6000 cycle range, which one would expect asthat
wasthe ear towardstheaircraft when working ontheflight
deck of theaircraft carrier. Hisvision wasstill somewhat
blurred but improving.

Thefifth case was a 38 year old man who decided to do a
diving course. Hewent to aman who advertisesalot asa
trainer of divers, but who has not certification of any sort.
He normally trains about 50 people at atime by himself.
One of the routines is that he puts four scuba sets at the
bottom of the 5 metrediving pool. To develop confidence
underwater thetrainerstakeabreath fromoneand swimto
the next one and take a breath and so on. The victim took
abreathfrom oneand got amouthful of water. Hecoughed
like blazes, panicked and shot to the surface. No one had
told himto breathe out ontheway up. Hewasunconscious
for three to four minutes, his pulse was feeble and the
rhythm was irregular. He was given oxygen by oxyviva
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and brought to Fremantle Hospital quite quickly. | got the
messageover theambulanceradioinmy car and soarrived
at the sametime. He was confused and very shaky. His
speech was hesitant and respiration wasirregular. He had
anon-specificlossof sensation from hiselbowsdown and
odd feelings of coldness and numbnessin histhighs. His
haematocrit was a bit raised. There was nothing on his
chest X-ray. | considered that he had had a significant
arterial gas embolism. The medical registrar on duty felt
that it was awhole load of rubbish.

Withinfifteen minutesof recompression hewasachanged
man, completely normal and we had no further problems
with him.

The sixth patient was a 25 year old sports diver using a
hookah for some crayfish diving. He had spent about an
hour and ahalf at 25 feet and come up as usual on aslow
obliqueswim up. Hewas breathing quite normally all the
time. Atthesurface he had chest pain so he drove himself
to hospital. It is an excellent hospital about 400 to 500
miles up the coast. When he arrived there he had a
pericardia rub. A pneumomediastinum and a pneumo-
pericardiumwereshownon X-ray. Therewassubcutaneous
emphysema in the lower neck. He had no neurologica
problemsof any sort. Thedoctor thererang mefor advice.
| suggested that they gave him 100% oxygen for alternate
hours, observe him very carefully and if he did not get
better to send himto Fremantle. Infact he got completely
better and could not understand all the fuss and wanted to
dive the next day.

| have no doubt that man has had a tear of his lung
substance and has been very lucky not to have had a tear
intoabloodvessel. | amsureheisat risk if hedivesagain.

Another air embolism case wasa 23 year RAN diver who
surfaced rapidly from 15 feet. | believe that hewas using
an oxygen set. He had two fits as soon as he surfaced.
When he was examined he had a left homonymous
hemianopia, |eft sided weaknessand proprioceptivedeficit.
Hewasclearly confused. Hewasrecompressedto 165feet
on RN table 63. He made afull objective and subjective
recovery after about 20 minutesand had nofurther problems.

These very brief case histories illustrate firstly that all
decompression sickness is not necessarily due to diving.
Those of uswho areinvolved in recompression treatment
should remember this.

Secondly, arterial gas embolism is much more common
than we think. In Western Australia we are certainly
seeing it more often than we see decompression sickness.

| believe we should be emphasising the dangers of an
uncontrolled ascent, evenfromshallow depths, moreduring
diver training.

AIR EMBOLISM AND CARBON MONOXIDE
POISONING

Charles Hackman

At PrinceHenry’ sHospital wedo not have six hour delays
between accident and thechamber. Oursarelonger, inmy
first case the delay was 72 hours.

AIR EMBOLISM
Case A

He was an amateur diver who appears to have suffered a
severe air embolus while diving with a highly reputable
and experienced diving group. However he was not
referred for treatment until hefinally contacted hisgeneral
practitioner two days later.

Hewasafit 27 year old manwhohad beendivingregularly
at weekends for two years. He had dived to 130 feet for
twelve minutes. He ascended at 60 feet a minute’ and
madebrief stopsat 30 feet and 10feet before surfacing. So
on the face of it he had done things about right.

Hethen decided todiveagainto useup abit moreof hisair.
He tried standing upside down on the bottom of the dive
boat for severa minutes to see if he could become
disorientated. He claimsthat he did not. But he became
bored, and swam to the surface quite uneventfully.

On reaching the surface he abruptly felt an odd sensation
on hisleftleg. Helooked downto seeif he had been hit by
ashark, but he had not. Everythinglooked normal but his
leg till felt useless although he was able to moveit. He
swam over to theboat and managed to half pull himself up
the ladder before collapsing back into the water, quite
helpless. Hedid not lose consciousness. Hewasunableto
See or communicatein any way. Hewas dragged into the
boat where he was seen again to be hyperventilating
vigorously. Shortly afterwards he began to suffer aseries
of clonic extensor muscle spasms, which were extremely
painful, affecting his back, arms and legs. He virtually
went into opisthotonos for periods of five minutes at
intervals of about 15 minutes. Hiscompanionsdiagnosed
hysterical hyperventilation and made him breathe out of a
paper bag. Within 30 to 45 hisvision began to return and
thespasmssubsided. By thetimethediveboat reached the
shore hewas ableto stand and walk with some assistance,
but he had great difficulty controlling his left leg. Soon
afterwards, he developed a severe frontal headache, with
nauseaand vomiting, but these settled in afew hourswhen
he reached his home.

Over the next two days at home he noticed that hewasstill
feeling tired and unwell. He was having difficulty
concentrating. Hehad generalised achesand pains, mainly
affectingthemusclesthat had beeninvolvedinthespasms.
Healso often collided with thefurniture, Hewas unableto
position his left arm accurately for tasks requiring co-
ordination, henoticedit particularly when hewastrying to
pour tea. Hewas quite unableto read consecutivelines of



print. Hewould get to the end of aline and would not be
able to find the beginning of the next line. Finally,
presumably after the carpet had become saturated with tea,
he consulted his genera practitioner. He was referred to
Prince Henry’ sHospital on thethird day after theincident.

On arrival a Prince Henry’s he was observed to be very
unsteady on hisfeet and wouldfall over if heshut hiseyes.
Movements of his left arm and hand were very clumsy.
Theexaminationwassuggestive of acerebellar injury. He
had no other signs of neurol ogical damage but hedid have
an abnormally loud closing sound, pulmonary closureand
so wewondered if he had aso had some embolism to his
lungs. | would beinterested to know if this has been seen
in other cases of systemic arterial gas embolism.

The differential diagnosis was between a cerebra air
embolism from the lungs or possibly some other source,
decompression sickness, (although the symptoms had
regressed at atimewhenthey should havebeenworsening),
a cerebro-vascular accident, thrombosis or haemorrhage,
possibly into a tumour (pretty unlikely), epilepsy
precipitated by hyperventilation (possible, but very unusual
as he had no previous history of epilepsy of any sort), and
finally, hysteria (but this certainly would not explain the
pulmonary hypertension, although it could, conceivably,
explain al the other findings). There were no other
objective neurologica findings. The chest X-ray was
normal. Because we had aready waited 3 days, we
decided that we would do a CT scan to exclude some sort
of cerebro-vascular accident or tumour. Italsowasnormal.

We decided to recompress him in 100% oxygen at 3
atmospheresabsolute (ATA) for 1 hour, thenat 2 ATA for
2 hours. If hedid get very dramatically better, that would
be fine. If he did not, we would send him on to another
facility with capabilities for saturation.

In fact, he had very rapid resolution of all his signs and
symptoms. However, the following morning, his ataxia
had returned very dlightly. Although much less than
before, it wasthere. Sohehadtwofurther similar sessions.
These resulted in complete permanent resolution by the
fourth day of his stay in hospital, nhow one week after the
accident.

He was reviewed four weeks later when everything was
normal, neurologically and cardiol ogically. Hecomplained
of difficulty in writing for the first three weeks after his
discharged, but this had now cleared up. He had poor
concentrationfor thefirst week, several episodesof flushing,
andfaintnessalso occurredinthefirst week. Theweekend
before being reassessed, he noticed poor co-ordination
when hewent skiing. Hedid not notice it any other time,
but when skiing hewas all over the place. So, clearly, he
had suffered some mild, permanent brain damage.

Discussion
The important points about this case are firstly that if he

had been treated immediately he would almost certainly
not have suffered any significant, permanent, injury.
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Secondly, that delay can obviously maim or kill a diver
who has suffered barotrauma. Thirdly, apoint that is not
appreciated enough, immediate treatment will not hurt a
hysteric. The circumstantial evidence of arecent diveis
quiteenoughtosuggest that adiver’ sillnessisdiverelated.
Lastly, despite the dangers of delay, hyperbaric oxygen
therapy often does give marked improvement in
neurological bends or embolism, even after any bubbles
should havedissolved. Of course, it cannot be proved that
hyperbaric therapy does more than accelerate an
improvement that would have taken place, but it certainly
seems to be beneficial.

CARBON MONOXIDE POISONING

Wehavehad two of thesecasesinthepast 18 months. Both
were experienced abalone diversover theage of 40. They
were both using hookah/demand valve systems with oil
free nylon piston compressors. Neither had effective
activated charcoal filters. Both werediving in dead calm
conditions with known defects in the engine or known
faultsin the operation of the system.

CaseB

The first man was a fifty year old man with no really
significant previous history, except for sinusitis and hay
fever. He had had an episode of decompression sickness
(DCS) someten yearspreviously. Hedid asix hour dive,
mainly at 60 feet, surfacing briefly every 15 minutes. He
may have spent the last one to two hours at 30 to 45 feet,
because thiswas his usual practice, but he had absolutely
no recollection of this period. He was using an oil free
compressor with dust and water filters on theintake only.
He knew that he had aleaking compressor motor exhaust
manifoldwhichwasclosetothecompressor inlet manifold.
It was dead calm conditions, and he was working closeto
an overhanging cliff. He had very vague symptoms after
surfacing about 5 pm. He came ashore, weighed in his
catch, andwent home. Heshowered, accordingtowitnesses,
and then, in the shower, two hours after surfacing, he
suddenly realised hehad noideahow hegot to the shower.
Hedid not recall coming ashore. He wastotally amnesic
for that two hour period. Healsorealised that hewasdizzy
and nauseated. He was ataxic. He had blurred vision,
myalgia, dysarthriaand nominal dysphasia. Eventually he
wastransferred, viaPort Fairy hospital, to Prince Henry’s
Hospital, by road ambulance with oxygen. There were
some subjective improvements in transit. He arrived at
Prince Henry’s at three o’ clock in the morning, 10 hours
after leaving the water. By then he was amnesic for the
seven hours from 5 pm to midnight. He was dightly
nauseated and still had some myalgia. He was noticed to
becentrally cyanosed, but when blood gasesweredone, he
didnot havelow arterial oxygentension. Healso had some
decreased power in his quadriceps. This was related to
pain. Neurological examination was generally normal.

Hewasrecompressed at 3ATA foronehourandat 2 ATA
for two hourson 100% oxygen. He had somerelief of his
nauseaand hismusclepain. Thenext morning hefelttired
but well and hewasonly amnesic for theoriginal two hour
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period. But later that day he had no recollection of the
morning interview. On this occasion some computerised
tomography was performed and as usual was normal.
However, an EEG showed minor diffused abnormalities.

Thediagnosiswasthat, although he was perfectly entitled
to have decompression sickness, he probably had carbon
monoxide (CO) poisoning. Hewastreated with high dose
steroidsfor 72 hoursas prophylaxisagainst possible basal
gangliadegeneration. Hemadeafull recovery andreturned
towork. Over the last 18 months he has not suffered any
problems.

CaseC

The second case was more recent and was very similar.
The diver was a 44 year old man, who aso had DCS 10
yearspreviously. By hisstory, whether oneshould believe
itor not, hehad beenremarkably goodfor anabalonediver.
Hedidafour hour dive, withonly 30 minutesat 60feet, one
and ahalf to two hoursat 50 feet, 30 minutesat 40 feet and
onehour at 15to 20feet, withfivetransient surface breaks.
Once again he was using an oil free compressor. He did
havean activated charcoal filter, but therewasnosilicagel
filter beforeit. It wasasmall, disposable filter cartridge
whichhechanged onceamonth, if heremembered. Hehad
anew sheller/diving attendant who he had never taken out
before. While he was down he noticed that the man was
running the main enginesfor aconsiderabletimewhilethe
boat was stationery, and he could not work out why that
would be. The man subsequently confessed that he had
al so kept the compressor running whilehewasrefillingthe
fuel tank, and on two separate occasi ons, hehad spilt petrol
over the compressor. Once again it was dead calm
conditions with an oily swell. The diver began to feel
unwell inthelast hour of hisdive. When hegot up ontothe
boat, he breathed some oxygen from a brand new oxygen
cylinder that hehad there. Hedidtheright thing. However,
it wasan industrial oxygen cylinder, and therewas avery
oddsmell fromit. Later hethought that perhapstheoxygen
cylinder was contaminated with another welding gas. At
this time he rapidly developed dizziness, nausea, ataxia,
blurred vision, tingling in the hands, pain in the right
shoulder and in the chest and abdomen. He developed a
wide spread itching and a mottled blue skin rash on the
trunk which slowly spread out to hislimbs. Three hours
after leaving thewater he arrived at Portland Hospital. By
thistime, his symptoms and signs had completely cleared
except for the rash and the shoulder pain. He wastreated
withaspirin, steroids, and an antiemetic. A salinedripwas
put up and hewastransferred by road ambulance on 100%
oxygen.

Wereally should not have trusted the story from Portland
Hospital becausewhen hearrived hewas definitely ataxic.
If we had got the story right we probably would not have
accepted him in our unit because he would have qualified
asapatient who might requiremoreintenserecompression
than we have available. However, wedecided to treat him
rather than allow further delay. Asusual wedid achest X-
ray first. This confirmed the clinical impression that he
had chronicobstructiveai rwaysdiseaseand quitepossibly,

some lung cysts. He wastreated with hyperbaric oxygen,
onehour at 3ATA andtwohoursat 2 ATA, withvery little
changein his symptoms. He was put on steroids. At7in
themorning, 15 hours after surfacing, hewas still slightly
ataxic and he still had dight abdominal pain. Forty eight
hours after surfacing, he was no longer ataxic but was
feeling tired and washed out and was sent home.

Hehad probably had hydrocarbon poi soning plusor minus
CO poisoning, andhemay havehad decompressionsickness
aswell. Gassamplesare, | hope, now being sentto CIGfor
analysis.

Discussion

People get lulled into afal se sense of security by using oil
free systems. The protection that they normally provide
themselvesagainst oil vapour comingfromthecompressor
isnot good protection against other noxiousfumescoming
into the inlet manifold. All systems should be equipped
with effective charcoal absorbers. The compressed gas
should be dried before passing through the activated
charcoal aswater vapour can reduce its capacity to absorb
other impurities. If anon-regenerable, disposable system
istoo expensiveto useproperly, thenan aternativesystem
has to be found. Certainly, there does not seem to be
availableacheap, effectivemonitor to detect impuritiesin
the gas supply. If anyone knows of an available system
with sufficient sensitivity, | would bevery pleased to hear
about it. It isadifficult problem as oneislooking for a
robust, but quite sensitive, piece of equipment.

Thesediagnosesarereally largely based on circumstantial
evidenceandthey canbechallenged. Thecentral cyanosis
in thefirst patient who had a high arterial oxygen tension
is quite well described in CO poisoning. The brick red
colour appliesto corpsesonly.

Lastly, both of these men, at their age, and particularly the
second man with his lung lesions, should be planning
retirement from abal onediving. They arenot planningany
suchthing. TheVictorian government regul ationsprevent
themfromtransferringtheir businessesasabal onelicenses
arenot transferable. Thismay or may not be agood thing.
But it means they cannot sell their businesses. Often
abalone divers know no other trade and are trying to save
enough money to retire on. They tend to overwork and
they cut corners and take considerable risks. | think the
attitude of the Victorian government is possibly that
expressed by thesenior official who | heard quoted recently
“We are the fishermen, the divers are just the hooks we
use”.

A question by Dr Harry Oxer was imperfectly recorded.
The answer was properly recorded.

Dr Charles Hackman

We are happy to take people late who we would not have

been happy to treat early on when they might need more
pressure than we can provide.



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)
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Face mask M1110 \
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- Adaptor for
{ corrugated
1 ('rb anaesthetic
tubing (male)
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~
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
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THE SOUTH PACIFIC UNDERWATER MEDICINE SOCIETY

CONSTITUTION AND RULES

The name of the Society is the “ South Pacific Underwater Medicine Society”.

The objects of the Society are:

a To promote and facilitate the study of all aspects of underwater and hyperbaric
medicine.

b. To provide information on underwater and hyperbaric medicine.

C. To promote intercourse between its members and to publish a newsdletter.

d. To convene members of the Society annually at a scientific conference.

Members shall be divided into the following classes:
a Full Members.

Legally qualified Medical Practitioners, and other persons el evated to full membership
by voteat the Annual General Meeting, provided that medical membersshall at al times
constitute a majority of at least 60% of Full Members. Only Full Members may hold
office in the Executive Committee.

b. Associated Members.

All persons other than Medical Practitioners. Associate members may speak at
meetings but are not entitled to vote or to hold office on the Executive Committee.

C. Honorary Members.

Persons who have made a meritorious contribution to underwater or hyperbaric
medicine or to diving safety may have Honorary Membership conferred upon them by
the Executive Committee. An Honorary Member may speak at meetings but not vote.

d. Corporate Member.

Organizations in sympathy with the aims of the Society may be elected to corporate
membership and may appoi nt onedel egatewho may speak at meetingsbutisnot entitled
to vote.

e Life Members.

LifeMembership may beconferred uponany Full Member whohasrendered outstanding
serviceto the Society over aperiod of not lessthan ten yearsduration. Nomination shall
be by the Executive Committee and confirmation by atwo-thirds majority of members
voting at an Annual General Meeting. Thenumber of suchLifeMemberssnall at notime
exceed five, nor shall morethan one beelected in any onefinancia year. LifeMembers
shall have the right to vote.

Every candidate for membership shall be proposed and seconded b% aMember of the Society.
Nominationfor membership of the Soci ety shall beaccompani ed by theappropriatemembership
fee for the current financial year.

The Executive Committee shall decide upon acceptance of an application for membership. A

candidate will be elected if he receives a smple majority of votes taken. In the event that a
candidateis not el ected such fees as have been submitted in accordance with Clause 4.1, shall

bereturned. The Committee shall beunder no obligation to give any reason for itsdecision not
to elect a candidate.

A member may resignfrom membership at any timeby | etter deliveredtothe Secretary but shall
beliablefor the current year’ ssubscriptionif not paid, and for any other moneysowing by him
to the Society at the date of such resignation.

The Executive Committee shall have power to expel from the Society any member whose
conduct is such as shall, in the opinion of a majority of the Committee, be injurious to the
character and interest of the Society.
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9.1
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9.5

There shall be an annual subscription, the level of which shall be set at the Annual General
Meeting.

All Annual Subscriptions become due on 1st July, and shall be payable not later than 31st
August in each year.

If any member’ s subscriptionisin arrears or other moneysare owing by himto the Society for
aperiod greater than ninemonths, the Executive Committeemay direct that themember’ sname
beremoved fromtheregister of members, and he shall then ceaseto beamember, provided that
the Executive Committee may at any time at its discretion restore membership upon payment
of all moneys due to the Society.

The Society shall be governed by an Executive Committee. The Executive Committee
shall consist of a President, a Secretary, a Treasurer, the Editor of the Journal and three other
members of the Society.

In the event that any two positions on the Executive Committee are occupied by any one
member, the Annual General Meeting shall el ect an additional committee member to maintain
the total number on the Executive Committee at seven.

The President, and four of the members of the Executive shall be legally qualified medical
practitioners.

The President shall, when present, preside at al meetings of the Executive Committee.

If the President be absent from any meeting the Executive Committee shall appoint another of
its membersto preside.

Four members of the Executive Committee personally present at a meeting shall constitute a
quorum. A writtenvoteon any specificresolution considered by the Executive Committeeshall
be accepted asavote on such resolution. Proxy votesareinvalid at meetings of the Executive
Committee.

A member of the Executive Committee regardless of whether he occupies one or more
positions, shall be entitled to only one vote.

In the event of atied vote on any matter that item shall be held over for decision at the next
meeting of the Executive Committee.

Any member of the Executive Committee who fails to attend three consecutive Executive
Committee meetingswithout leave of absence being granted, shall ceaseto beamember of the
Executive Committee.

The Executive Committee shall meet at such times and places as it shall from time to time
determine, and in default of such determination, at such times and places as the President and
the Secretary shall determine.

The minutes of the proceedings and all resolutions shall be recorded in writing.

A transcript of the minutes of proceedings of al meetings of Executive Committee shall be
incorporated in the next edition of Journa for the information of members of the Society.

Public statementsin thename of or on behalf of the Society shall bemade only by the President,
the Secretary, or by amember specifically designated by the Executive Committeeto speak on
aparticular matter.

All members of the Executive Committee shall be elected by postal ballot before

the Annual General Meeting and shall hold office from the Annual General Meeting

until the following Annual General Meeting unless removed by specia resolution of an
Extraordinary General Meeting of the Society.

At each Annual General Meeting of the Society all members of the Executive Committee shall
retire but shall be eligible for re-election.

Nominations for the Executive Committee shall be in the hands of the Secretary not less than
28 days |orior to the date of the Annual General Meeting. Each Nomination shall be signed
personally by the proposer, seconder and candidate.

Inthe event that a candidate for el ection to aparticul ar position of the Executive Committeeis
not elected to that particular position, his nomination shall be deemed to be an acceptable
domination under Clause 9.3 for another position on the Executive Committee, provided that
the candidate signifies his acceptance of such other position.

If the required number only of candidates is nominated the chairman of the Annual General
Meeting shall declare them as duly elected members of the Executive Committee. If more
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candidates are nominated than there are vacancies on the Executive Committee to be filled,
election shall be by secret ballot of the general body of members.

The Secretary shall conduct the ballot and shall certify to the Chairman of the Annual General
Meeting the names of the persons el ected.

Thereguired number of candidates receiving the greatest number of votes shall be elected. In
the case of two or more candidates receiving an equal number of votes the Annual General
Meeting shall decide the matter by secret ballot or ballots.

Where a casual vacancy occurs in the Executive Committee, or where a member of the
Executive Committee anticipates |eave of absence of six months or more, between successive
Annual General Meetings, the Executive Committeeshall havethepower tofill suchavacancy.

The Annual General Meeting of the Society shall be held each year at atime and
place determined by the Executive Committee.

Notice of the Annual General Meeting shall be posted to members at least 42 days before the
date chosen. This notice shall include acall for nominations for the Executive Committee.

The business of the Annual General Meeting shall be:

a Receiving from the Executive Committee a report and financial statement from the
preceding financial year.

b. Receiving the results of the ballot for the election of the Executive Committee, and, if
necessary, electing replacement members as required by 8.2 and conducting extra
ballots aslaid downin 9.7.

(o Transacting such other business as has been notified to the Secretary for discussion at
the Annual General Meeting, at least 28 days prior to the date of the Annual General
M eeting and which shall have been notified to membersat |east 14 daysprior to thedate
of the meeting.

The President shall, when present, preside at all General Meetings of the Society. If the
President is absent from any one meeting then the members present shall appoint a chairman
to preside in his place.

Atthe Annual General Meeting 20 financial membersentitled to vote, including proxies, shall
constitute a quorum.

At General Meetings Full Members and Life Members only shall be entitled to one vote,
personally or by proxy. A proxy must be a Full Member or Life Member of the Society, and
aninstrument appointing aproxy shall be signed by the appointer. Theinstrument appointing
aproxy confers authority to demand, or join in ademanding poll.

The Committee may at any time, and the President or Secretary shall upon a
requisition in writing signed by at least 10 members stating the business for
which it isrequired, convene an Extraordinary General meeting for any specific purpose.

Notice of such meeting will be given to members at least 28 days prior to the datafixed. No
resolution shall be passed at such a meeting unless supported by two-thirds majorit% of
memberspresent either personally or by proxy and entitledtovote, andthenonly providedthere
are not fewer then 25% of members present personally or by proxy.

The Order of Business shall normally be:-
a At Annual General Meetings:

Apologies.

Reading and confirmation of Minutesfrom previousAnnual General M eeting or any
Extraordinary General Meeting.

Matters arising from Minutes.

Annual Report.

Annual Financial Statement.

Fix the subscription for the comi ng(}/ear.

Announcement of the newly elected Executive Committee and the holding of any
ballots necessary under 8.2 and 9.7.

Appointment of Honorary Auditor.

Any business of which notice has been given.

©o Noukw NBE

b. At Extraordinary General Meetings:-

In accordance with the Notice convening the meeting.
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Adopted 31st March 1980

The Chairman may with the consent of the meeting adjourn the meeting from time
totimeand fronéfplace to place, but no business shall be transacted at any adjourned meeting
other then that |eft unfinished at the meeting from which the adjournment took place.

There shall be regiona branches of the Society for the purpose of organising

meetings, field excursions and activities consistent with the object of the Society. Regional
Branches may charge members to cover costs. Each Regional Branch shall maintain proper
accounts.

A Regional Branch of the Society may be established at any place in the South Pacific areato
further the objects of the Society in that place.

Any personswishing to establish aRegional Branch shall apply inwriting to the Secretary who
shall submit the application for approval by the Executive Committee.

Each Regional Branch shall be directed by aRegional Sub-Committee of at |east two members.

Each Regional Branch shall begoverned by thisConstitution and Rules. Theaction of Regional
Branchesshall besubject totheover-riding authority of the Executive Committeeof the Society,
which shall do everything possible to assist Regional Branches in their operation.

Should the Executive Committee resolve that the activities or conduct of any Regional Branch
are not in accordance with the best interest of the Society, the Committee may withdraw its
approval and the Regional Branch shall cease to be a Branch of the Society forthwith. Such
action will be submitted for approval at the next Annual General Meeting of the Society.

Therecords, accounts (and funds) of all Regional Branches are the property of the Society and
inthe event that aBranch ceasesto exist thefundsheld by that Branch shall beforwarded to the
Treasurer of the Society forthwith.

The Saciety shall maintain abank account. Any chequesdrawn on the account shall be signed
by the Treasurer.

The Treasurer shall submit an audited Statement of Accounts at the Annual General Meeting.

For the purposeof Audit thebooksshall beaudited by such person or personsasthe Society shall
appoint at the Annual General Mesting.

Branches may be required to furnish within a reasonable time accounts of any financia
transactions at the request of the Executive Committee at any time.

Theincomeand property of the Soci ety wheresoever derived shall be apIpI ied solely towardsthe
promotion of the objects of the Society as set forth, and no part shall be paid or transferred
directly or indirectly by way of dividends, bonus or otherwise howsoever by way of profit to
members of the Society.

If on winding up or dissolution of the Society there remains after the discharge of all debtsand
liabilities, any assets whatsoever, the same shall not be paid or distributed among the members
of the Society, but shall be given or transferred to some institution having similar objectsto the
Saciety, to be determined by the members of the Society at or before such time of dissolution.

A publication, to be known asthe SPUM S Journal, shall be produced and distributed to all Full,
Life, Associate, Honorary and Corporate Members. Thecostsshall beborneby thesubscription
income.

The Editor shall be elected in the same manner as other members of the Executive Committee.

The Executive Committee may co-opt or appoint such persons to an Editorial Board as is
deemed necessary to assist the Editor.

TheEditor shall beamember of the Executive Committee and shall be chairman of the Editorial
Board. TheEditor shall have regard to the view of the majority of the Executive Committee as
toeditorial policy asestablished at any timeby the Executive Committeein publishing material.
This Constitution and Rules may be atered only by a two-thirds majority of full

or life members voting in a postal ballot and then only if at least 25% of eligible

members vote.

This postal ballot to be conducted by the Secretary who will act as the Returning Officer.

The result of such ballot shall be published in the next edition of the SPUMS Journal.

Amended 28th February 1983



