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One atnosphere suits have a future. The Galleotzi suit of the 1930s had linited
visibility and the articulated joints leaked. JIM the current w dely used one
at nosphere suit, has articulated arns which don't |eak and a | arge viewport in the
hel net giving very good visibility.

It takes only 6 hours trainingtolearnto operate JIM JIMis a one man subnersible
which can wal k. It is non-conbatant. It canwork in currents that i nmobilise a Mark
Vdiver. It is confortable and the |ife support systemall ows tenmperature control.
It is highly nobile. In an enmergency the operator can ditch the wei ghts and ascend.
There is no need for deconpression. Wth all these advantages go sone drawbacks.
It isbulky. It isexpensive. Tolease aJl Mcost $300, 000 f or si x nobnt hs and $500, 000

for ayear. It is air transportable, and the four man crew need 12 hours to prepare
it for operation after it has arrived. The |ife support systemlasts for 10 to 11
hours. It has made successful dives (working) to 1700 feet and under the icecap.

Under devel opment are SAM a slinmmer version of Jl Mdesigned to work between 150 and
2000 feet, and WASP. WASP is a devel opnent of the idea of Lethbridge in the 18th

century. It is a one atnosphere systemw th noveable arns but no legs. Mbility
i s by neans of thrusters at the side. Visionis good, but the devel opnent is halted
as the designers lost a patent conflict. It should be nore nobile than JIM

Most di vi ng conmpani es are now equi pped for saturation diving (the state of the art)
and are not keen on changi ng t o one at nosphere systens. There are advantages in the
newsystem The operat or has no need for di vi ng experi ence, he only needs work skills.
There will be problens with unions and di vers when the 1 ATA systens becone wi dely
used especially as it is likely that the cost of the systens goes up the di vers wages
will go down. However it seens |ikely that JIMand WASP wi || be wi dely used for work
bel ow 150 feet within the next 5 to 10 years.

Dysbari c Osteonecrosis
John Kni ght

Dysbari c osteonecrosi s is only one of many causes of osteonecrosis. |t has been known
to occur in conpressed air workers since 1911 and in divers since 1941. It was not
t hought to be an inportant condition until the [ ate 1960s when Wal der and McCal | um
descri bed the incidence in conpressed air workers. O 1694 nen, 334 had definite
lesions (19% . 40%of the lesions were juxta-articular, which neant that 7.6% of
t he men had a potentially serious | esion. 1.9%had a disability. Oher series showed
| ower incidence, for instance the RN survey by Elliot and Harrison of 383 nen had
a lesion incidence of 8% and the | esions were only found in men over 30.

The Medi cal Research Council in the UK forned a deconpression sickness panel which
nonitors the X-Ray films of all conpressed air workers and commerci al divers . Last
year Dr Davi dson, one of the consultantstothe panel, visitedAustralia. |n Septenber
1977 the panel had X-ray filns of 2300 conpressed air workers with an incidence of
383 lesions (17% and 2316 divers with 60 | esions (2.4%. O the divers 804 had never
been bel ow 150 f eet and wer e presuned t o have never used helium They had an i nci dence
of 0.4%of | esions while the 1138 nen who had been bel ow 150 feet and presunably had
used heliumhad a 2.7%inci dence. The incidence in divers is |low but this nmay be
an artifact as the statistics for divers have not been “collected” for |ong.

The cl assificationwas di scussedandillustratedwithX-ray filnms. Al schenes divide

lesionsintojuxtaarticular (AG oup) and Medul I ary | esions (B G oup) withdifferent
sub groupi ngs dependi ng on the origin of the authors. The MRC group do not believe
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t hat bone i sl ands or cystic areas are i ndi cative of osteonecrosi s, whilethe Japanese
do. Sone cystic areas cl ear over the years, whi ch suggests that they are an on-goi ng
process of repair of danage.

The mai n probl emw th osteonecrosis studies is that the | esions are followed by X-
rays, it is a diagnosis based on shadows whi ch take nonths to appear. Experinments
usi ng gl ass spheres have shown that it takes over 3 nonths for the X-ray change to
show up whil e the histol ogi cal change is visible under the m croscope i n days. Not
al | areas danmaged showt he X-ray changes so t he current techni ques whi ch showprom se,
estimation of the urinary hyxroxyproline andtechneti umscans (whi ch often showareas
whi ch do not go on to X-ray change) have problens. Could one really tell a diver
to give up his occupation on the basis of aurinetest, only to find no X-ray changes
ever devel oped?

The Japanese have a | arge experience in dysbaric osteonecrosis as they have diving
fi shernmen who do not pay much attention to deconpression. 1In one survey 268 of 450
di vers had definite l esions (59% . The incidence was hi gher after 5 years of diving
and in those who had been deeper than 30 netres. 73%of the nmen with | esions had
been treat ed f or deconpressi on sickness. On the ot her hand, Seal ey has reported t hat
usi ng t he Washi ngt on St ate Tabl es his series of 86 nen have only ni ni mal bone changes
in 6% all in the youngest third of the nen.

What ever the causes of dysbaric osteonecrosis, and arterial blockage by bubbles
(unlikely), gas induced osnosis (no | onger favoured) and venous bubbl es have al | been
postul at ed, there does seemto be an associ ati on wi th carel ess deconpressi on. Navies
whi ch on the whol e are careful about deconpressi on have nuch | ower incidence than
other series. Sports divers used to be considered unlikely to devel op the changes
but in WIlianms and Unsworth’'s paper fromSydney there were three cases in 19 sports
di vers surveyed. Wat the real incidence in Sydney sports divers i s anyone’s guess
as there are certain to be nore than 19 such cases in Sydney.

One of the things that stands out in the literature is that the X-ray diagnosis is
very dependant on personal opi ni on, whi ch needs to be checked and checked agai n. More
is being | earnt about the progression and incidence, but why sonme | esions progress
and others do not is still unknown.

Physi ol ogy of Diving Mamal s
John Kni ght

Thi s paper followed that by A en Egstromon the physiology of imMmersion. It was a
rapi d revi ew of the various adaptations by the marine and aquatic manmal s to their
envi ronnent .

The diving responses which are present in all mmmals are, bradycardia,
vasoconstriction, lactic acidosis and anaerobic netabolism This is nornally
precipitated by putting the snout under water. The advantages of these responses
are better perfusion of the heart and brai n, decreased oxygen needs, i ncreased oxygen
extraction, energy productionw thout oxygen and nai nt enance of t he core tenperature.
The di sadvant ages of diving i nclude an oxygen debt, tissue anoxi a and hypot hermi a.
Man is an inefficient diver, his pulse rate only drops fromabout 75 to 40-50 while
t hat of the porpoise drops from60 to 30, the whale from100 to 12-24, the seal from
70-140 to 7-14, the hi ppopotanus from100 to 10-20 and t he beaver from75-90 to | ess
t han 10.
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