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The effective pursuit to understand this subject is a task utilizing many Navy
resources. Direction and gui dance in the nedi cal nanagenent of existing problens
is afunction of the Bureau of Medicine and Surgery. An active survey to establish
a true incidence of this condition and to understand causative factors has been
assigned to the NAVSUBVEDRSCHLAB at the Submarine Base, G oton, Connecticut.
hj ective diving data is supplied by the Naval Safety Center via the OPNAV For m 9940
i nput. Consultationservices are provided by many facilities, includingthe Nati ona
Naval Medical Center and the Arnmed Forces Institute of Pathology. |n addition, an
i nternational group of experts is actively involved in finding the best possible
approach to understandi ng and nanagi ng this probl em

The participation of many individual divers, the co-operation of various conmands
and activities, and the continuing involvenment of many facets of the US Navy's
bi onedi cal research programare directed toward the safety of the individual diver
in his duties. Doubtless there will be discussion and concern anong Navy divers
coincident with this official activity; runors may circulate in various quarters
about a variety of possibilities. To ensure an adequate presentation of reliable
i nfornmati on, periodic status reports will appear in Facepl ate. The purpose of these
efforts is to assure participants that diving remai ns a safe endeavour, if standard
precautions are observed.

* *x * % * * *x *

LCDR Adans has kindly offered to supply further information on the progress of this
i nvestigation at a later date.

* *x * *x * * *x *

AN EXPOSURE TO RI SK REG STER FOR COVPRESSED Al R WORKERS
PD Giffiths
Trans. Soc. Cccup. Med. 1971; 21: 123-125

The assessment of risk to which nmen in industry are exposed can be a t hankl ess task
because of the | arge nunber of variables and | ack of essential data.

The hazards to which nen are exposed when enpl oyed i n conpressed air in tunnels and
cai ssons, and as divers, and known origi nally under such nanmes as Divers’ Pal sy and
Cai sson Di sease have been realised for very many years and consi derabl e research
concerning the aetiology and prevention of deconpression sickness, as it is now
cal l ed, has been carried out in the past, in particular by Paul Bert in Paris around
1870, and at the beginning of this century by Professor Hal dane.

In1945the M ni stry of Labour andthelnstitutionof Cvil Engi neers decidedtorevise
t he Conmpressed Air Regul ations, and it was then realised that very little was known
about the riskinvol ved and t he reacti on of men when actual I y enpl oyed i n hi gh wor ki ng
pressures, sonetimes exceeding 40 psig on a civil engineering contract.

The first serious investigation of such a contract was carried out on the Tyne
Pedestrian Tunnel 1948-1950 by Prof essor Wal der and Pr of essor Paton on behal f of the
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Medi cal Research Council, and their inmportant report was published in 1954 by the
Stationery Ofice.

Si nce 1957 nore data have been collected fromall contracts in this country whare
men have worked i n conpressed air. These include the Clyde, Dartford, Bl ackwel |l and
Tyne Tunnels, Tilbury, Dungeness ‘A, Dungeness ‘B, Wlfa, Fawl ey and Hartl epoo
Power Stations and a | arge nunber of smaller contracts involving sewage di sposal
wat er supply, bridge foundations and harbour works. Since an international working
party was arranged in London by the MRC Deconpression Sickness Panel in 1965
consi derabl e useful information has been collected fromabroad, in particular from
the United States of Anerica.

The MRC deci ded to establish a Central Registry of conpressed air workers whare the
mass of data al ready col |l ected could be stored an assessed and fromwhich research
could be continued. This registry, the only one of its kind was established hare
in Newcastle in 1964.

Al though originally the investigations concerned the aetiol ogy of deconpression

sickness, they ware extended from 1958 to cover the long-term ill effects of
deconpr essi on, aseptic necrosis of bone, and duringthelast fewyears they have again
been extended to cover the hazards to which commercial divers are exposed. In

assessi ng exposure to risk thare are two essentials: -

(a) The intensity of the hazard (which naturally varies fromcontract to contract
and even hourly on any one contract).

(b) The period of exposure to that hazard.

We are lucky in having al arge quantity of reasonably accurate data, but inretrospect
one wi shes that even nore data had been collected in the earlier days - itenms which,
at thetine, ware considered to be of little inportance. This is one of the | essons

| imagine we all |earn.

What do we hold at the Registry?

The main file contains the nanes, date of birth and occupati ons of al nbst 10, 000 nen
who have wor ked i n conpressed air, and t he contracts on whi ch t hey have been enpl oyed.
Sone have wor ked on one contract only, some on as many as ten. Thare are al so separate
files for each contract, recording details of nmen’s experience. Identificationis
occasionally a problem particularlywithregardto lrishmen, anunber of whomf or get
the year in which they ware born and change their nanes at the drop of a hat, for
various reasons, and so nany of themare called Pat. Thare are over twenty Pat
Gal I aghers on the list.

O alarge proportion of these nen we have personal details such as hei ght and wei ght,
their nedical history, and details of their exposure to increased atnospheric
pressure. The latter includes the nunber and I ength of shifts worked, the working
pressures, the deconpression procedures, the details of deconpression sickness, if
any, and details of the therapeutic procedures. Their occupations, such as engi neer,
mner, fitter and carpenter are known precisely.

The col l ection of data fromcontracts i s not al ways easy - unlike a firmin industry

whi ch exi sts over a period of many years, the conpressed air jobs nay be conpl eted
inafewnonths or, st the nost, three to four years and then the nmen di sperse, only
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a smal |l proportion of thembeing found on subsequent contracts, may be conpleted in
a few nmonths or, at the nost, three to four years and then the nmen di sperse, only
a small proportion of them being found on subsequent contracts.

The details of the individual experience to conpressed air are recorded on nmen-| ock
registers. This is mandatory and the register is the property of the contractor
but is nmade avail able for us to copy. The renmining data which we require are not
required by regul ation, but are kept for us voluntarily by the nedical officer and
t he nedi cal attendants on pro-formata provided by the registry. Regular visits are
nmade to the sites and there i s no doubt that our advi ce concerning the deconpressi on
procedures and treatnent of the nmen is fully appreciated.

Radi ol ogi cal exami nations of joints produce special problens in that they have to
be made on a voluntary basis, although ‘regulation’ in npst other countries.

Whet her t he exam nati ons are nade at any x-ray unit attached to a site nedical centre,
at a nobile unit visiting the site or at an adjacent hospital, considerable
organi sation and the co-operation of the contractor’s agent are required. Here it
shoul d be nentioned that, on the whole, co-operation of the contractors and their
agents and staff inall our investigations has been good, and we are grateful tothem

1660 man have been radi ol ogi cally exam ned, sone of thema nunber of tinmes, so we
have 2400 sets of filns of the shoul der, hip and knee joints, ie. approxi mately 15, 000
radi ographs. O the 1660 nen exani ned 330 have positive radi ol ogi cal signs of aseptic
necrosi s of bone. This figure of 20% nust be viewed with care, as the nen exam ned
do not represent an absolutely true randomsel ection; it is neverthel ess al arm ng

In the earlier stages of the investigation it becanme obvious that the statutory
deconpressi on procedures were inadequate in that:

1. A consi derabl e nunber of cases of deconpressi on sickness foll owed exposures to
pressures below 18 psig and the deconpression tables covered only working
pressures above 18 psig.

2. Far too many nen devel oped si npl e bends, and even nore i nportant, the nmuch nore
serious Type Il form of deconpression sickness particularly when working for
shi ft periods of over four hours and when wor ki ng at the hi gher pressures. (800
cases of conpression sickness were treated in each of two najor contracts).

3. Too many nen devel oped aseptic necrosis of bone.

Wthregardto bone damage it was shown t hat the | onger a man’ s experi ence at pressures
over 18 psig and the hi gher the average working pressure the nore likely he was to
devel op aseptic necrosis. On the other hand one exposure of eight hours to 35 psig
and five shifts at only 17.5 psig can cause definite bone changes. Over 30%of nen
wel | experienced in high pressure work were found to have positive bone changes, and
about a quarter of the lesions were juxta-articular and so potentially disabling.
We knowof over fifty nenw th a damaged arti cul er surface and so suffering sonme degree
of di sabl ement. Sone nen have nore than one joint affected, and four nen who wor ked
only on one contract had a danaged joint surfacewithin 18 to 24 nonths of their first
experience in conpressed air.
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During 1968-69 “atlases” were produced - each one contains 80 radiographs
denonstrating the various stages and types of aseptic necrosis of bone. They were
wel I recei ved and wer e soon di stri buted on request to a nunber of countries. Requests
are still being received for this atlas, but the preparation is very |aborious and
we have not had tine to produce any nore as yet.

In 1966 Dr Henpl eman produced his revised (I onger) deconpression tables which, with
the approval of HM Factory Inspectorate, have been used on all conpressed air
contracts where the worki ng pressure has been above 14 psig since that date. W are
now conparing the efficacy of the new procedure with that of the old with regard to
bot h deconpr essi on si ckness and bone necrosis. So far we are optimi stic, but further
data, preferably from one or two large contracts, are required before a final
assessnent can be made. Many contracts are being postponed for financial reasons.

Pl ans are now wel | advanced for conputerising the data we al ready possess and t hose
we hope to collect in the near future.

W have fairly recently investigated divers, of whommany are now based on t he East
Coast. O these, 200 have under gone radi ol ogi cal i nvestigati on of their nmajor joints,
andinco-operationwith Cl R Aand commercial divingfirms, details of divers’ nmedi cal
exam nations, individual diving experiences and attacks of deconpression sickness
are being collected and filed. So far the results have been satisfactory in that
bone damage i s not commonly seen. These divers are frequently exposed to nuch greater
pressures than are nen working in tunnels but for much shorter periods. This could
be taken as an indication that the | ength of exposure is of paranmount inportance in
t he devel opnment of bone necrosis. So it may be that if our new deconpression
procedures for tunnel workers are not as successful as is hoped, then a reduction
of the shift periods as the working pressure i ncreases will have to be advi sed; this
is already being done in the United States and sone other countries. Qur main
objective is to reduce the risk to the men to an acceptable I evel and at the sane
timetoprevent acontract i nvol vi ngthe use of conpressed air frombei ng an unecononi c
proposition. Sofor thetinme beingwe areexperinmentingw thdeconpression procedures
but maintaining the standard ei ght-hour shifts.

Sni ppits

A “severed hand” was found by two nen near the nouth of Narrabeen Lagoon in the early
hours of Sunday norni ng whil e they were out fishing. Wth horror they sawwhat | ooked
like a gloved hand in the wet sand. They took it to Manly Police Station. It was
| ater taken by policeto Manly Hospital whereit was clinicallyexam ned. Study showed
it may belong to a conjoi marine growth.

(Manly Daily, 23 February 1972)

* * *x k* * * * %
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