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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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Wthpracticeall mammal s can i nprove t heir performance by acquiringincreased oxygen
stores, increased lung capacity, and increased efficiency of ventilation, better
tol erance of hypothernia and of oxygen debt, a decreased shivering threshold and
better subcutaneous insul ation. These allowbetter resistance to thoracic squeeze,
i ncreased dive duration, and tol erance of cold water

On top of this the specialised aquatic mammal s have a rounded body contour which
stream ines them 1lungs which collapse so that at depth the air is in the ngjor
ai rways, special bl ood vessel adaptations to allowfor filling the |ungs and m ddl e
ears, and changes of renal function. As their air containing spaces are able to be
filled with expanded bl ood vessel s they avoid barotrauna. As the lungs are enpty
of air there is no extra nitrogen uptake so they avoid deconpression sickness and
nitrogen narcosis. They are able to naintain cerebral perfusion, and can use the
venous oxygen stores. Due to their insulation and stream ining they have better
tolerance to cold and excellent sw nmmng powers.

Wi | e man can hol d his breath for 3 ninutes the beaver can | ast 15, the porpoise six
and t he seal s from20 to 40 m nut es dependi ng on speci es. The whal es are the w nners,
wi th the bottl enose whal e | asting 120 mi nutes underwater. On the basis of predicted
oxygen stores nan is only margi nally | onger than expected, but the porpoise, which
is expected to breath hold for 2.5 minutes can actually dive for 6. VWile the
bottl enose, which should in theory |ast 36 m nutes underwater can |ast 120. Wen
we consi der depths, man has recorded to 305 netres, the Wddel seal to 550 netres,
the bottlenose whale to 825 nmetres and the sperm whal es entangl ed with subnarine
cabl es have been retrieved fromthe site of the break in this depth.

Turning to respiratory function, the aquatic nmanmmal s breath nuch | ess often than
terrestrial but with a nmuch I arger tidal volume. Although the aquatic manmal s have
| ess I ung vol une per kg body wei ght than man, they use it nore efficiently, and have
a | ower oxygen usage per kilo of body weight.

Cinical Deconpression Sickness
John Kni ght

Twel ve cases of deconpression sickness occurring on the island of Nauru were
di scussed. One di ed before deconpression. O the others treatment was successfu

in all except one, who had been treated two nonths before for pain in the shoul der
and weakness of that arm This tine he energed fromtwo treatnments a parapl egi ¢ and
was then given six days hyperbaric oxygen w thout any inprovenent. He was |ater
transferredtothe Royal North Shore Hospital i nSydney, and by the tine of the neeting
was sai d to be wal ki ng agai n. The common feature of the Nauru cases was great depth,
over 200 feet, and onitted deconpression. The cause of this diving patternis the
overfishing, using scuba, of the redfish (a local delicacy) fromthe upper |ayers
of the water. Now one had to go to 200 feet to find the | arge ones. The standard
treatnent in the Nauru chanber has been USN Tabl e 5, which was i n-appropriate inthe
presence of neurol ogical synptons (Table 6 should be used).

An interesting case treated at Truk during the |ast SPUMS Annual Conference was
present ed. This man presented on Sunday, having been diving on Wednesday and
Thur sday, onitting deconpression. Follow ng Wednesday’s dive, he got a paininhis
back, which was not affected by Thursday's dive. Hi s nain problemstarted on Fri day
afternoon, with sciatica and bl adder problens. Being a true diver he treated this
wi th beer. Al though he had nunbness bel owt he knees, he conti nued t he beer treat nent
t hrough Saturday and Sunday. He had di agnosed his own condition and nentioned it
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