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area which was an area of avascular necrosis. From the
ordinary scan one could not say what the etiology of the
conditionwashbut fromthe SPECT onecould bevery certain
that it was avascular necrosis.

Coming to aseptic necrosis in commercial divers |
must say | could find very little in the literature about the
application of bone scansto commercial divers. A paper,in
the Lancet, from the Decompression Sickness Central Reg-
istry looked at alarge number of divers, aimost 5,000 over
a period of 5 years from 1976 to 1980, with many divers
having multiplefilms. Theoverall prevalenceof osteonecro-
sisfroman X-ray diagnosiswas4.8%. Themajority of these
were head, neck and shaft lesionswhich arefelt not to be of
major significance in terms of producing disability. Infact
they are often asymptomatic. Juxta-articular lesions were
present in 1.2% and these are the ones that are potentially
going to give the divers problems in the long run. Hip
avascular necrosis, which is probably the most important
site, hasavery low prevalenceinthisgroup. Shoulderswere
slightly morecommonly affected and these can al so produce
disabling featuresif thereis articular collapse.

Should onescreen diversroutinely? | amgoingto be
making suggestions based perhaps on inadequate informa-
tion. The pointsagainst screening arefirstly that the preva-
lenceredllyisvery low. Juxta-articular lesionsarecompara-
tively rare. Itis, as far as | understand, totally unknown
whether thepresenceof head, neck and shaft |esionspredicts
thefuture occurrenceof juxta-articular lesions. Secondly, it
is obviously going to be afairly costly exercise to screen
people. A standard bone scan costs around $300. That
would put it in the same ball park as the CT and skeleta
survey. The main argument for screening divers is the
terrible morbidity of ayoung person having to have ajoint
replacement. Peoplewho have had decompression sickness
aremore likely to develop osteonecrosis. The incidence of
dysbaric osteonecrosiswas 10.7% with definite evidence of
decompression sicknessand thisincluded thelargemajority
of peoplewith joint damage. Without decompression sick-
nessthe prevalencewasonly 1.7%. It wasal so apparent that
multiple episodes of decompression sickness puts one at
greater risk of developing osteonecrosis. They aso found
the depth of diving was an important predictive factor in
developing osteonecrosis. For those diving less than 30
metres there was no osteonecrosis, going up to 15.8% in
those diving to more than 200 metres.

| think areasonablescreening plan, if oneacceptsthat
it isaworthwhile thing to do and was effective in divers, is
to take baseline X-rays of the humeri, the femora and the
tibias. | think any screening plan has to include bone scan
becauseof itssensitivity intheearly phaseof thedisease. So
abaselinebonescanisasoindicated. Oneshouldrepeat the
scan if the person devel ops skeletal pain after an episode of
decompression sickness. Perhaps repeat the scan yearly if
they are diving to morethan 50 metres. Asthe specificity of
bone scanning is not high the correlation is warranted. |
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think the primary method for following people, if one is
going to do it, should be the bone scan. | should emphasise
that | am not saying this from any published studies on the
subject that | know of, itisjust my general feeling about the
sensitivity of bone scanning in diagnosing skeletal disor-
ders.

The above has been adapted, by the SPUMS Jour nal
Editorial Saff, fromthetranscript of a lecture presented at
a meeting on Hyperbaric and Diving Medicine, sponsored
by SPUMSand the Royal Hobart Hospital, 4th - 6th Novem-
ber, 1988, at the Royal Hobart Hospital, Tasmania.

Dr Robert Wareisaradiologist at the Royal Hobart
Hospital, Hobart, Tasmania 7000, Australia.

MEDICOLEGAL ASPECTSOF AVASCULAR
NECROSISIN DIVERS

Audrey Mills

Introduction

| propose to talk briefly about the diving industry in
Tasmania particularly abalone divers. | will use this as a
background to the question of what legal remedies are
availableto diverswho suffer avascular necrosis. | will then
examine the legal problems involved in diagnosing the
condition as that affects medical practitioners.

| would like to acknowledge the assistance of Mr D.
Wolfe of The Department of Sea Fisheriesfor the informa-
tion on the Abalone Industry in Tasmania.

Professional Diversin Tasmania

Abalone diverswould represent the largest group of
diversinTasmania. Theabaloneindustry in Tasmaniaisone
of the biggest abaloneindustriesin theworld and isrespon-
siblefor 22% of theworld market. At present, thereare 125
abalone licenced divers.

Commercial divers are employed by the Marine
Board, CSIRO and Police Department and a few private
companies working in salvage and construction areas. The
total working in these areas would be approximately 15.

The abalone industry has very few regulations con-
cerning work practices. Whilst diving tables are available
and are recommended, it is doubtful that they are strictly
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adhered to by diversintheabaloneindustry, wheremost are
self-employed. | basethispurely on reportsof peopleinthe
industry. Therearenogovernmental regulationsincorporat-
ing the Australian Standard No. 2299 of 1979, Underwater
Air Breathing Operations, soasto makethisapplicabletothe
abalone industry.

History

Abalone have been commercialy harvested around
Tasmania since late 1963. Special licences were required
from 1965. During the first years the fishery rapidly ex-
panded until during 1967 morethan 250 diverswerepartici-
pating. The Government began to regulate the industry
during 1968 and restricted the number of licencesin 1969 to
those already holding licencesin theindustry. The number
of licences has remained at 125 since 1973.

In 1973 annual medical examinations were intro-
duced for abalone divers and licence holders were required
to be full-time abalone divers rather than just full-time
fishermen. In 1969 to 1973 production wasrelatively stable
but prices increased by 400%. During this time, diving
related illnesses began to cause some concern and it was
becoming evident that anumber of licence holderswere not
fully utilising their licencesfully with the result that fishing
effort and production fell. Recommendationswere madeto
provideaturnover of diversandto allow veteran and/or unfit
diverstoleavethefishery by allowingthoseholdinglicences
for more than three yearsto transfer that is sell that entitle-
ment, to another diver.

In August 1974 the Government agreed to allow
diversto transfer their licences. Production then increased
until quotaswere set inthemid 1980s. The current quotais
24 tonnes. By the end of 1981 the annual catch was almost
doublethe productionintheyearsimmediately before 1975;
andthevalueof thefishery had increased by afactor of three
inreal terms. Fishing returns are submitted annualy to the
Department of SeaFisheriesby diversand Mr A.J. Harrison
has collated figures showing that divers hoursfor 1972 to
1973 total 26,773. These hours gradually increased so that
in the year 1980/81 the figure was 53,048. Thetotal catch
had increased from 2074 tonnes in 1972 to 1973 to 3747
tonnesin 1980 to 1981.

In 1973 when licences were allowed to be trans-
ferred, thetransfer pricewasapproximately $5,000-$10,000.
This steadily increased but has now steadied at $800,000-
$850,000. Thishascausedalot of speculationwithlicences.
There is a requirement that one diver may hold only one
licence at any onetime, althoughitiswell known that some
divers do control more than one licence. Thisis done by
employing another diver and under a written agreement,
transferringthelicencetothat diver whoworksfor apercent-
age of the catch. The capital involved in getting into the
abaloneindustry isnow so great that therearemorefinancial
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pressures on divers to meet commitments. In recent years
this has been relieved to some extent by the imposition of
quotas and the current quota of 24 tonnes is likely to be
reduced by 30% next year.

The abalone industry hasvery few regulations. Itis
not covered by the Department of Labour and Industry and
thereis no government body responsible for work practises
within the industry. Most divers are self-employed and
therefore responsible for their own work practices. The
Australian Standard including diving tablesis just aguide.

The Department of Labour and Industry does cover
divers employed by companies which operate in the con-
struction and salvage areas in inland and estuary waters
(includes 3 miles off shore). Australian Standard 2299 of
1979 is applicable to these divers. This sets out tables for
diving and recompression and also makes provision for
medical examinations and x-rays.

At present, to obtain an abalone licence once you
haveraisedthecapital to buy alicence, all youneedto obtain
thetransfer approval from the SeaFisheriesDepartmentisa
medical examination by your own general practitioner.
Thereisno compulsory trai ning or experience necessary nor
is there any regulation on the work practices. The only
regulation which appliesisthat pressure equipment must be
certified and divers must have annual medical examination.
There are no requirements for x-rays.

L egal Remedies

When a diver contracts avascular necrosis he has
remedies of compensation open to him depending on his
work situation. If a diver is an employee, the Workers
Compensation Act will apply. The current Workers' Com-
pensation Act, which is shortly to be amended, specifically
recognises avascular necrosis as a“disease”. Thiswas an
amendment to the Act introduced in 1980. Employees
suffering avascular necrosis prior to 1980 would have had
difficulty making a claim for workers' compensation be-
causeit was not recognised as a Scheduled Disease covered
by the Act.

The new Workers Compensation Act which is to
commence operation before the end of the month (Novem-
ber 1988), adopts awider definition and states (Section 26)
that where aworker suffersadiseaselisted in Schedule 4, it
shall bepresumedinabsenceof evidencetothecontrary, that
the disease arose out of and in the course of hisemployment
and that hisemployment contributed to a substantial degree
to that disease. The disease is described in Schedule 4 as
“Compressedair illnessincluding avascul ar necrosiscaused
by any work involving exposure to increased or reduced
atmospheric pressure from working underground or under-
water or from working at high atitudes’. By virtue of S26
of the Act an employee suffering from avascular necrosisis
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abletoclaimworkers' compensation from hisemployer and
the link between his diving work and the disease will be
presumed unless evidence to the contrary is proved.

Another avenueof compensationisto claim damages
for negligenceor breach of contract against theemployer for
unsafework practices, insufficient training and unsafeequip-
ment. Because there is an Australian Standard governing
work practices of divers, asuccessful claim could be made
against any employer who did not enforce that standard.

Because avascular necrosis is a long-term problem
and may not become evident for many monthsor evenyears
afteritisfirst contracted, problemscan arisewithtimelimits
with respect to making such claims. Thereis athree year
timelimitinwhichto bring aclaim for negligenceand if six
years el apse from the date when the condition first became
symptomatic no claim for damages can be made at al.
Because a condition may take along timeto develop it will
bewell advanced by thetimeitisobviouson x-ray and there
may bedifficultiesfor some peopleto comewithin thistime
limit.

Asmost abalone diversare self-employed, thereme-
diesunder theWorkers' Compensation Act and for damages
for negligencewill usually beunavailabletothem. However
most would have income insurance for disability and sick-
ness. The definitions of sickness under these policies vary
and some of the more common ones are:

“Sickness or disease contracted and commencing
while this policy isin force”.

“Illness of the insured which declares itself during
the period of this insurance and occasions the total
disablement of theinsured withintwelvecalendar months
after declaring itself”.

The nature of the progress of avascular necrosis
would mean in some casesthat even if diagnosed early, if it
did not cause total disablement within twelve months of a
person first feeling the symptoms, they would not have a
claim, eventhough at alater stage they may be permanently
disabled through having to have a hip replacement opera-
tion. Inaddition because of thedifficulty in diagnosisit may
not be diagnosed until a late stage which while producing
disability may cause problemsin working out which insur-
ance company the claim isto be made against if the person
iscovered at varying timesby different companies. Proof of
insurancemay also beaproblemif theclaim say arisesseven
years after the policy was terminated (changed to another
company) as sometimes insurance records are not kept
beyond this period.

The claim for compensation has to be proved on the
balance of probabilities, that is, that it ismore probably than
not that diving has caused the condition of avascular necro-
sis. Insurance companies, by their nature will ook to seek
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whether there are any other causes which could be respon-
sible and whether the diagnosis is certain. This hasin the
past lead to claims being questioned and it is therefore
important for full history of adiver to be taken so that other
causes can be excluded. If the diagnosis is made perhaps
supported only with a suggestion of damage on the bone
scan, then other factors such as history of diving and symp-
toms are very important.

Difficulty in Diagnosis

At present medical examinations are required annu-
dlyintheabaloneindustry. X-raysareoptiona. Giventhat
the conditioniswell advanced by thetimeit isobviouson x-
rays, there is some argument that bone scans should be
performed for diversin risk categories.

At present medical examinations can be performed
by any doctor. | would suggest that a panel of doctors
experiencedin thisareawould be more qualified to do those
examinations and would be better ableto judgethosedivers
at risk who should have further diagnostic procedures and
aso to recognise early symptoms. It may be that there are
many divers within the industry who go undiagnosed until
the condition is too far gone and major surgery is the only
answer.

The problems of not being able to make an early
diagnosis may produce major health costs for the commu-
nity when this problem becomes more apparent as divers
grow older.

There are at present 125 divers holding licences and
there have been since 1965 another 247 diversinvolved in
theindustry. Of thecurrent diversthereisonediver who has
beenintheindustry for 20 years, onediver for 19 years, one
diver for 18 years, 5 for 17 years, 1 for 15 years, 1 for 13
years. Thevast majority of diversarestill withinthefirst ten
years of diving. The abalone industry in Tasmaniais still
relatively young and long-term problemsindivers healthis
likely to become more frequent from now on. No specific
recordsastodiversmedical history whilstintheindustry are
kept. There are no provisions for reporting of major acci-
dents.

This could be analogous to the asbestos industry
where major claims are now being made by workers em-
ployed with companies over 20 years ago. |f avascular
necrosisisamajor health risk to divers, then because of the
resulting cost in health care termsto the community, which
in Tasmaniawould be significant, it isimportant that more
information is known and kept about divers health. The
abalone industry isworth so much in export income to this
State, it is surprising that there is so little regulation and
relatively little information regarding divers' health.

An interesting argument which | put forward, and it
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isno morethanthat at thisstage, would bethat the State may
be liable to pay compensation to abalone divers suffering
avascular necrosis because:-

(@  TheGovernment isaware of therisk to professional
divers because of its regulation of the salvage and
construction divers and making those divers comply
with the Australian standards.

(b)  The State Government assumes some responsibility
for regulating the industry and providing licences.
So it could be argued it is therefore under a duty of
care to advise divers of the risks and to insist on
proper instruction and training and safe working
methods. It could be argued that the Government’s
failureto do soisnegligence, assuming that avascu-
lar necrosis is caused by unsafe working methods.

This is similar to the arguments used against the
Tobacco Industry by smokers who have contracted cancer.

Problemsfor Medical Advisers

Lastly, I wishto makesomecomment onthedifficul-
ties for the medical adviser in making the diagnosis of
avascular necrosis from the legal point of view.

At the stage of obvious x-ray damage, the option for
treatment and prognosis are fairly straight forward.

However, if the diagnosis is uncertain and the evi-
dence can only be seen on, say, bone scans, what are the
duties of the medical adviser in advising her or his patient?

If he says “Y ou may have avascular necrosis so do
not diveagain” thenthe consequencesfor the patient may be
disastrous. Thediver may haveto give up avery lucrative
profession and suffer financial hardship when in fact his
condition may not proceed to serious avascular necrosis.

However, on the other hand, if the medical adviser
says*“ Thereisarisk that this shadow we can see on the bone
scan could be bone necrosis but we can not really say and
giventhereareno other signsyou can continuediving” (and
there could be alot of pressure from the patient to continue
to divebecause of thefinancial rewards). Thenif the patient
goesontodevel op seriousbonenecrosis, what isthemedical
adviser’s position?

Thetest at law is, (though it is under some pressure
over thelast few yearsto be changed), “adoctor isnot guilty
of negligence if he has acted in accordance with a practice
accepted as proper by aresponsible body of medical men”.

So if the medical adviser discloses the uncertainties
of the diagnosis and the risks of future damage then he
should not be at risk to any claim of negligence.

SPUMS Journa Vol 19 No 4 October to December

Asmedical science advancesthe problem of diagno-
sis should become easier for medical advisers.

This paper was presented at the Hyperbaric and
Diving Medicine Meeting held at the Royal Hobart Hospital
on November 4th, 5th and 6th 1988. The conferencewasco-
sponsored by SPUMS and the Royal Hobart Hospital.

The address of Audrey Mills LLB, is Piggott, Wood
and Baker, Barristersand Solicitors, 128 Macquarie Street,
Hobart, Tasmania 7000, Australia.

DIVER RETRIEVAL IN TASMANIA

Mike Martyn

Introduction

Tasmania, being anisland state, hasalarge per capita
diving population. Diving occursbothcommercially andfor
sport. A hyperbaric facility exists in Hobart and over the
years has developed a system for early notification and
retrieval of diving medical emergencies. This paper dis-
cussesthediving population, theinitial contact and notifica-
tion guide, retrieval options and finally some of the prob-
lems.

There are two main groups, commercial divers and
sports divers. (See Table 1) Commercia divers can be
subdivided into three sub groups. There are some 20
standard work divers. The actual number varies depending
on what jobs are around at the time. They have certainly
caused some problems with three cases of decompression
sickness from the Bowen Bridge building site and more
recently the death of a diver from air embolism whilst
working on a pipeline at Burnie. There are 125 abalone
diverslicensed by the Department of Sea Fisheriesin Tas-
mania. Onecan presumethat themajority of theseareactive
athough some do sell a part of their licence. The Fisheries
also has given out some 300 other commercial diving fish
licences, which are specifically for sea urchins and peri-
winkles. A lot of these are being bought on speculation.
There are probably only about 30 to 50 that are actually
actively worked. There are also people diving for the
aguacultureindustry, farming salmon, but most of these are
in fact sports divers earning some additional money.



