DYSBARI C OSTEONECRCSI S
Dr CGordon Donnan

AETELOGY

It has been assuned that all types of deconpression sickness are due to the fornmation
of bubbl es of nitrogen during deconpression and that nore efficient deconpression
woul d prevent this. These assunpti ons are bei ng questioned and al ternative theories
of the pat hogenesis of deconpressi on sickness are bei ng put forward, but at present
no convincing and coherent explanation of all these phenonena of deconpression
si ckness has been constructed. Effect on serumenzynes and coagul ati on factors nmay
be significant.

The earliest radiographic features are areas of increased density adjacent to the
articular surface and these result fromnew bone | aid on dead trabecul ae resulting
inanoverall increasein bone bul k. These devel op about ei ght nonths to a year after
initial exposuretoahyperbaric environnment and may be seenw thinfour nonths. These
| esions may remain static or progress to a structural failure of the joint surface
and then to secondary osteoarthritis. A lesion of the shaft causes no synptons or
disability.

The di agnosi s of dysbaric osteonecrosisis not usually difficult but all other causes
of aseptic necrosis of bone nust be kept in nmind. The npbst inportant ones to be
excl uded are those foll owi ng fracture of the fenoral neck or dislocation of the hip,
the idiopathic form sonetines associated with l|large doses of steriods, the
haenogl obi nopat hi es, Gaucher’s di eases and Schandl er’ s di sease.

Revascul ari zati on of both nedullary and juzaarticular |esions nmay begin but halt
short of conpletion, the revascularization front beconing collagenous. Bone
trabecul ae adj acent to this fibrous tissue are often greatly thickened and nay gi ve
rise to a sclerotic line on clinical radiographs. Wen such a radio-dense lineis
seen traversing a bone and it is highly probable that the tissue between it and the
joint surface is often followed by formati on of osteophytes at the living joint
margi ns. At first thejoint spacerenmains normal andthe articul ar cartil age covering
dead bone is relatively well preserved but later it and underlying dead bone nay be
ground away, the end result sonetines being difficult to distinguish fromprimary
osteoarthritis. A simlar pattern of events and norphol ogi cal changes may be seen
followi ng juxaarticular bone necrosis due to other causes.

REFERENCE: J. din. Path. 25: 1004-1006

A RAN Di ving Achi evennent

A teamof nine divers fromHVAS Curlewrecently took it in 45 mnute duties to march
back and forth al ong a 200m | ength of rope underwater off Bal noral Beach, Sydney.
They required 9 kg | ead shoes and 13 kg | ead weight belts so were, as a spokesman
said, pretty tired when they finished. The ai mhad been to achi eve 40 kmin 32 hours
but in fact they did 72 km As the team supervisor said afterwards, “W are very
pl eased with the distance. Civilians would find that very hard to beat.”

Some peopl e hope that nobody is going to try.
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I nvestigation during and after construction of the Type Road Tunnel (1962-66)
Report of Deconpression Sickness Panel, Medical Research Council (British Journa
of Industrial Medicine 28: 1-21, 1971)

| NCI DENCE
15/ 124 devel oped definite | esions
7/ 124 suspected | esions
10 had 1 definite |esion
1 had six |esions
4 required operative treatnent
First definite lesion nine nonths after starting work in conpressed air
Not earlier than 4 nonths
Definite or suspected | esions:

LOCATI ON
Upper end of fenur 14
Lower end of fenur 30
Bot h ends i nvol ved 3

Since the Cyde Tunnel experience of 1963, all conpressed air workers in the United
Ki ngdom have had a radi ographi ¢ skel etal survey and t he MRC Deconpressi on Si ckness
Regi stry has examined 1694 nen showing an incidence of 19.7% with definite
osteonecrosis and 11%w th a juxta-articular |esion

RADI CLOG CAL REQUI REMENT OF THE VI CTORI AN M NI NG ACT

Al'l persons working in or entering conpressed air shall have an X-ray of the chest
at intervals of not nore than 12 nonths.

Al'l persons working in or entering conpressed air where the gauge pressure is over
13 psi shall have an X-ray of the heads of the I ong bones to detect bone necrosis
not | ater than six nmonths after first comenci ng work i n or entering such conpressed
air and at intervals of not nore than six nonths thereafter

SKELETAL SURVEYS PERFORMED FOR THE BOARD OF WORKS

First record of Skeletal Surveys, January, 1969.
Number of exam nations up to and including 23 July 1975 = 608

(This is the nunber of patients not all of whom were subsequently enployed in
conpressed air)

X-rayed 6 or 12 nont hly dependi ng on the pressure - 28 ppsi | owest and 38 ppsi upper
limt to date.

Ful | size chest X-ray initially, Mcro each 12 nonths.

One case of bone necrosis. Many di sc degenerations and spondyl ol i sthesis. Wrkers
are no | onger excluded because of bond islands at initial exam nation
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H story of patient

(whose filns were denonstrated by courtesy of M Leo Lenaghan)

6 Cctober 1970 No previous experience. X-rays NAD

16 April 1971 860 hours at 14 psi

24 February 1972 1150 hours at 29 psi

29 January 1974 851 hours at 38 psi. No synptons.

23 May 1974 Evi dence of aseptic necrosis. X-ray appearances unaltered but
has pai n. Continued enpl oynent out of pressure. Utimtelytotal

hip replacenent. Filnms denonstrated

The pati ent had been a professional diver for 30 years. His usual depth of operation
was about 50 feet belowthe surface. However, whilst he was working in the Eildon
Damin 1953 and at a depth of 200 feet the hose broke and he had to surface quickly.
He then went down again to a depth of 200 feet and said that after this episode he
suffered froman attack of the bends. He said that after this episode he suffered
froman attack of the bends. He said that he was seni-consci ous for a period of four
to five days. He had cranping painin his arnms and | egs. After this episode in 1953
he had no special treatnent, just went home and was of f work for some weeks. He said
that he had had no trouble with his hips and shoulders prior to this incident but
after this incident in 1953, he used to get sonme pain in the shoulders and in the
legs and, in particular, inthe right leg. He said his right leg used to go weak
on him

He t hen descri bed anot her epi sode of bends in 1970. At this tine he was working on
t he sunken ferry, the “Wahini” and it was at that time that he was taken to Auckl and
to the naval establishnment and was reconpressed i n a chanber for a period of sixteen
hours. He was then fl own back to hi s previ ous pl ace of work and conti nued on wor ki ng.

The patient is now aged 57 years and is working as a taxitruck driver.

Cinically, the patient is a person of slender build and is rather tough and wirey.
He had a consi derabl e reducti on of nmovenment i n both shoul ders and both hi ps and pain
inall four joints. He al so had a consi derabl e anount of coxa vara defornmity in his
right hip. He also had sone arthritis in both knees but only of a minor nature. |
could not find any evidence of arthritis in other joints.
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