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D scl ai ner

Al'l opinions expressed are given in good faith and in all cases represent the views
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* * *x k* * * * %

EDI TORI AL

There is a long and fairly honourable tradition that an Editor is allowed free rein
to put forward hi s own i deas subj ect to their beingthe same as t hose of his enpl oyers.
You, fell owmenbers of SPUMS, are in effect the ones to call the tune. However, you
are gifted with diverse interests and differing opinions, possibly a natural
consequence of the doubl e qualification of being sinultaneously Doctors and Di vers,

bot h highly individualistic occupations. 1t being inpossible to satisfy everyone
all thetine, | have deci ded to accept the precedent set by ny illustrious predecessor
inthis Editorial Chair and chart ny own course. If even part of the conm ssioned

articles eventuate you, the readers, should have few causes for conplaint.

The Society has rapidly progressed froma newsletter to a Newsletter contact with
its menbers and now aspires to deserve the nanme of Journal. Articles are solicited
from menbers and non nenbers, both medical and lay. The only conditions are that
the i nformati on be accurate, not too conplicated for typing for photo-productionin
t he nagazine (or it could be supplied typed to match these pages) and in some way
rel evant to Hyperbaric or Underwater problens.

It will bealily-livered author i ndeed who cannot rel ate al nost any subject in sone
degree to such a wde franchise! Correspondence to the Editor will receive
consi derati on of publication and Books or Magazines will be reviewed if presented
for such consideration.



(sic) ready for the day when they can be nade available, under a seal of
confidentiality such that |egal processes cannot breach, to sone central pool of
information. So please start to keep YOUR notes NON In diving nore than any ot her
activity, the old homly tells it all:

‘It ain’t what you don’t know that hurts
you nost, it’'s all themthings you do
know that ain't so’

Now read on, and safe diving.

* *x * % * * *x *

Experi mental proof of the Laws of Reflection

There is at | east one nore convert nowto a belief inthe applicability of the | ans
of Reflection under aqueous conditions, and you will be pleased to hear that he has
fully recovered and is back at worKk.

Qur Experinenter had a fi ne new Nenrod conpressed air speargun and was j ust itching
to kill something nice and bigwithit. But nothing seened willing to volunteer for
this signal honour. It seened rather a pity not to christen the bang-stick, so a
rock was selected as the target. BANG Spot on! Ooch!!! Yes, you couldn’'t do it
if you tried but he had hit that rock dead on at 90° and had the rare privil ege of
a front rowseat to watch that spear-shaft retrace its path exactly. It was a pity
he was still in-situ, asit were, for it returned to his arm Luckily, not only did
it deflect froma bone wi thout causing a fracture but his buddy and the dive boat
were nearby. A few stitches and he was ready to give his |l ecture on safe diving.

MORAL: Renenber al ways that your actions may reflect on you adversely!!

* * *x * * * * *

THE I NSTI TUTE OF DI VI NG MEDI CI NE
Dr RAF Cox

I nt roducti on

The history of the medicine of divingis, in asense, the history of the devel opnent
of diving itself. While diving was concerned primarily with shall ow water work, it
was appropriate that the di vi ng medi cal exam nations shoul d al so be part of the | ocal
Ceneral Practitioner’s practice in his capacity as an Appoi nted Factory Doctor, who
was authorised to sign the diver’s “Blue Book” and thereby |icense himw thin the
confines of the Factories Act to pursue his occupation. As divinghas extended out si de
the controls exercised by this Act, ie. beyond the three mile Iimt, and also at
i ncreasi ng depths, the physiological demands placed upon the nodern diver have
i ncreased, and i nturn have created a need for a devel opi ng speci al i sationin nedicine
to provide the necessary diagnostic and therapeutic skills.

Inpracticethe natural devel opnent of theindustry has | ocalisedthe demands to those
pl aces whi ch have acted as centres fromwhi ch di vi ng operati ons have been conduct ed.



The first of these focal pointsinthe North Sea was at Great Yarnouth and, begi nning
in 1966, has created an increasi ng denand for medi cal exam nations of this nature.
Thus, for exanpl e, duringthis periodabout 900 di vi ng nmedi cal examni nati ons have been
conpl eted routinely, both during the diver’s working life and in those cases where
illness or injury has term nated his career.

The past two years have seen a dranatic i ncrease i n the pace of of fshore expl oration
inthe North Sea, stinulated by economic and political pressures and, with this, a
demand for divers toreachtheincreasing depths at whichdrillingis nowtaking place
and from which production will be maintained. As a consequence, nany of the
conpl i cations of diving - deconpression sickness aseptic bone necrosi s, acoustic and
vesti bul ar barotraunma, hypothermia, etc. - have assuned a nuch greater inportance,
thus creating greater demands on the expertise of those few nmedical practitioners
trai ned and experienced inthis field. To the present tine such demands at G eat
Yar mout h have been i ncorporated in a growi ng general nedi cal practice, although, for
obvi ous reasons, outside the purvi ewof the Nati onal Heal th Service. It has nowbecone
apparent that these requirenents are such as to necessitate the provision of a
separate organisation if they are to keep pace with the devel opnents fit underwater
medi ci ne.

Adeficiency of the present state of affairsisthat thereisnocentre, inthiscountry
or el sewhere, to which reference can be made for up-dated, authoritative advi ce and
expertise, based on codified information which would laid to inproved standards in
the practical nedical care of divers. Neither is there a centre where factual
information on divers’ health is available to provide the vital basis for
quantification of risks, whichis fundanmental to an effective insurance facility to
saf eguard bot h di ver and enpl oyer. Hitherto, such arrangenents as have been avail abl e
for the provision of imediate skilled nmedical advice in times of energency have
depended upon ad hoc arrangenents between diving conpanies and a few individual
doctors, who in turn have drawn on the only other avail abl e source of expertise in
this field, which has beensow Ilingly provided by the Medical O ficers of the Royal
Navy. The nunerous deficiencies inherent inthis arrangenent includethedifficulty
of contacting the appropriate person or persons, the absence of a focal point of
reference to gather and to nmake i nmedi ately avail abl e the appropriate information,
and the | ack of continuity inthe nanagement of divi ng energencies. Afurther feature
is the need to expand the basic facilities which exist at the present tine to neet
the increasing demand which is forecast in this field.

Di scussions with a wide variety of interested and affected persons and bodies,
i ncl udi ng t he Depart nment of the Medi cal Director-General (Navy), the Chairman of the
Medi cal Research Council Deconpression Si ckness Panel, the Departnent of Energy, the
Depart ment of Enploynent, Menbers of Parlianent, oil conpanies, diving companies,
di vers, insurance underwiters at Lloyds, and nedical practitioners engaged in the
field of underwater nmedicine, both in the UK and abroad, have resulted in the
establishnent of an organisation to be called ‘Divers Medical Centres’ and
i ncorporating the Institute of Diving Medicine. This has bean warmy wel coned by
all those consulted.

Functi ons
The terns of reference of the Institute include:

(i) Provision of an “expert advisory service” on a 24 hour basis for diving
emergencies. This will require the Institute to maintain an up-dated i ndex



of world authorities on all aspects of hyperbaric nmedicine, which will be
i medi ately available for its nedical officers.

(ii) To keep a regi ster of divers, to which admi ssion will be renewabl e annual | y,
followi ng a routine nedical exami nation by one of the Institutes appointed
medi cal practitioners. This will enable the diver to establish his nedical
fitness to an enployer’s satisfaction.

(iii) To performroutine nedical exam nations of divers according to the standards
laid down in the C R A Code of Practice.

(iv) To keep all divers’ medical records within clinical confidentiality.

(v) To act as afocal point for research andthe col |l ecti on of data and t he exchange
of information on the nmedi cal problens of diving. Alsoto provide alibrary
of books, journals, and other publications referable to the nmedical probl ens
of diving.

(vi) To co-ordinate the i nvestigation of diving acci dents and provi de appropriate
and i ndependent reports to affected parties.

(vii) To provide or obtain expert w tnesses, when required.

(viii) To provide instruction in diving nmedicine, especially for oil rig medical
orderlies.

The Institution and Diving Medical Centres will maintain close liaison with those
academni c centres invol vedin hyperbaricresearch, but it isinportant that they should
remai n i ndependent, in order toretainthe goodwi |l of the divers, for whose benefit
they are primarily being established. For the sane reason it will be essentially
a practical Institution, whose main function will be to provide practical advice on
day to day problens, particularly deconpression sickness, as well as being an
i nstrunment through whi ch controls of the nedi cal aspects of diving can be exerci sed.

Di ving Medi cal Centres and the Institute have been established on the basis of the
existing facilities at Geat Yarnmouth, which include a nucleus of four trained
doctors, whose experience in providing enmergency consul tati on of the kind descri bed
i n paragraph (i) above has successful ly net the demands of t he past ei ght years. This
has al so resulted inthe accunul ati on of the | argest and nost conprehensi ve dat a bank
of case histories and records, relating to some 900 conmerci al | y- enpl oyed di vers.

Provi si on nust obviously be made to cope with the shifting centres of influence of
of f shore expl oration, construction and production. Plans have al ready been agreed
to establish a Diving Medicine Centre at Aberdeen to neet the needs of divers inthe
Northern North Sea. It is envisaged that further centres will be required at ot her
| ocations of intensive offshore activity.

The policy of the organi sationw Il be directed by a Medi cal Advi sory Board, chaired

by Professor Dennis Wl der, and consisting of representatives of the country’s
forenpst experts in the various aspects of underwater nedicine.

Menber shi p

The Institute, which has been established as a non-profit making organi sation, wll



derive its inconme fromnenbership fees and subscriptions. |Its facilities and the
results of its research will be nade available to its nmenbers, who will anpong ot her
advant ages, receive the benefits of insurance cover at reduced rates of prem um

The demands whi ch are being and will increasingly be nade onthe Institute will best
be served by the establishnment of four separate but inter-related classes of
nmenber shi p.

(i) Alimted nunber of conpani es and ot her organi sati ons have been and are bei ng
invited to subscribe to or accept founder nenbership.

(ii) Cor por at e nenber shi p i s opento any tradi ng conmpany or body cor porateinvol ved
or interested in the enploynent of divers.

(iii) Menbership will also be offered to governnmental departnents, commercial or
tradi ng bodi es or persons sponsoring particular aspects of research by the
Institute.

(iv) Subscri bing nenbership will be confined to individual divers and diving
per sonnel .

It is estimated that the annual budget will be not |ess than £100, 000.

The I nstituteis al ready engaged i n anal ysi ng t he nedi cal records whichit possesses,
inorder toquantify insurance risks nore accurately andits current activities also
i ncl ude the training of doctors in energency procedures based on the | at est advances
inthis field.

Concl usi on

The establishnment of an Institution of this nature, nust of necessity, |eave nany
i mponderables in a field which is so relatively unexplored as that of underwater
medi ci ne. The size, scope and conplexity of the Institute’ s activities nmust be so
desi gned as to neet the full demands of an expandi ng i ndustry, upon whi ch t he econom ¢
and political future of the UKis so dependent, inthe |l ast quarter of the Twentieth
Century. Certainlythe experience of the past ei ght years has i ndi cated t he prof ound
need for a unique centre based on informed and up-dated i nformati on and expertise
whi ch can reduce the trauma and unnecessary tragedy. It is our firmbelief that the
Institute of Diving Medicine will offer such a facility.

* *x * *x * * *x *

The Departnment of Energy Statute, Ofshore Mneral Wrkings Act Special Diving
Regul ations 1974, becone effective from1 January 1975. Anong ot her things they
specify that a diver shall have a nedical exami nation perfornmed by one of a nunber
of approved doctors throughout the UK, and they define standards. The approved
doctors, and all those working in the Institute of Diving Medicine are so approved,
are licensed by t he Medi cal Branch of t he Depart nment of Enpl oynent. Any doctor w shing
to be so approved has to satisfy the Department of Enploynment that he has had
sufficient instruction and practical experience in underwater nedicine to be
conpet ent to conduct nedi cal exani nations of commercial divers tothe standards |aid
down under the newAct. Thereis at the nonment no Exam nati on or Di pl ona or statutory



qualifications to which a potential appointed doctor must aspire before he can be
appoi nted. Each one is considered on his nerits by a panel of Governnent Appointed
Doctors, who in turn are advi sed by those senior nenbers of the profession whose
know edge and expertise in the field is w thout question.

* *x * % * * *x *

Appendi x

REPORT ON MEETI NG HELD TO DI SCUSS THESE PROPCSALS
(12 Septenber 1974)

Dr Cox outlined the need for such an Institution and described how he and his
col | eagues at Great Yarnouth had been providing a service for the diving industry
for the past ei ght years whi ch coul d f ormt he bones of thelnstitute. They hel d medi cal
records of approximately 700 divers, which contained information from sonme 1, 200
medi cal exani nati ons and 425 consul tations in connection wth diving. He saidthat,
ineffect, thelnstitute had been operating for the previous 8 years and the i ntention
now was to put it onto a nore formal and financially sound basis so that it could
expand its activities and extend the services which it was already offering. He
descri bed the support al ready received froma great nany bodi es and, in particular,
t he support whi ch was promi sed fromthe i nsurance i ndustry. The Institute woul d be
in existence and operating from a nunmber of different centres, wherever it was
requi red, including Aberdeen i mediately.

Dr Cox confirnmed that a working partnership existed with the Respiratory Physiol ogy
Unit of King's College Hospital and that a nunmber of research projects were being
consi der ed.

Prof. Wal der then spoke, welconing the initiative that led to the formation of the
Institute and endorsing the need for such an organi sation, which was vital to the
diving industry. He stressedthe needfor it to be operational in anunber of centres
but with a single headquarter.

M David Price, Financial Adviser tothelnstitute, saidthat the estinmated cost woul d
be between £100, 000 and £200, 000 per annumto run it and to finance its researches.
It was intended to obtain this fromthe industry on the basis of the benefits that
would result to both the divers and those enploying them He suggested several
possi bl e neans of subscri bi ng bot h by i ndi vi dual di vers and conpani es. Afull nedical
exam nation and licencing as fit to dive, in line with the proposed Governnent
| egi sl ati on, woul d probably cost £100 per annum

During the discussion that followed Dr Cox said that divers on the list at the
I nstitute woul dhave | ower I nsurance rates and therefore be |l ess expensive to enpl oy.
He had di scussed t he proposal s i n the USA and at the recent Conference i n Copenhagen
and had no doubt that in tine there would be an international organisation.

M J Dawson of CT Bowrings welconed the Institute fromthe underwiters’ point of
view. He stressedthat at present the Medi cal aspects of di vi ng were quite uneval uat ed
fromthe i nsurance aspect and the Institute would enable this situation to be put
right.



Commander T Lovel | -Smith endorsed this and enphasi sed how, at the present tine, the
nmedi cal screening aspect was particularly difficult to assess.

Commander David Elliott welconed the Institute and enphasi sed the inportance of
medi cal st andards and of a need for a co-ordinat ed Emer gency and | nf or mati on Servi ce.
He wel coned t he prospect of the research activities and asked for clarification on
the point of the training of doctors. Dr Cox replied that he envisaged that the
training of doctors was only to ensure that they were able to perform nedica
exam nations of divers to the standards set by the Institute.

Commander Warner, Department of Energy, welconed the Institute but queried the
wordi ng of the function relating to the investigation of accidents, since this was
a statutory duty of his Departnment. Dr Cox said there was no question of usurping
this, rather that it was seen as a neans of co-operating to ensure that the nmedica
aspects were fully considered.

Dr Colin Jones of UK Qperators O fshore Associ ation welcomed theinitiative. M John
Prescott, MP, expressed concern at the reluctance of conpanies to showtheir hands
with regard to contributions. He felt that if the industry itself did not finance
thelnstitute, thenit was |likely that the Government woul d need to stepin. M Peter
White of Ocean Technical Services Ltd. conplinented the service presently being
provi ded and noted that Insurance prem unms were currently very high. He wondered
whet her the Institute's activities would be able to reduce them Dr Cox said that
t her e had been | ong di scussions with the i nsurance market and t her e was no doubt t hat
acci dent cover prem unms woul d be able to be reduced, although enployers liability
was a slightly nore difficult matter.

M Dearman, Northern Divers Ltd., asked about the reaction of divers thenselves to
the Institute. Dr Cox replied that as there was no representati ve organi sati on on
behal f of divers, it was difficult to approach themas a body and get their views.

Since this neeting further discussions have been held with a nunber of interested
peopl e and t he current situationis that adoctor has beenretainedto anal yseurgently
the ECG tracings held by the Institute and that active negotiations are being
undert aken regardi ng several other research projects. Financial support has been
prom sed froma nunber of comnpani es and active di scussions are i n progress to produce
firmfigures of the i nsurance advant ages of fered to conpani es or individual divers
on the Register.

SNIPPI TS
NOTI CE on a conputer in London

ACHTUNG
ALLES LOOKENPEEPERS

Das conput ermachi ne i st nicht fur gerfingerpoken und
m ttengrabben. |st easy schnappen der springenwerk,
bl owenf usen und poppencorken mit spitzensparken. |st
ni cht fur gerverken bei das dunmkopf en. Das r ubber necken
si ght seeren keepen hands in das pokets - relaxen und
wach das blinken-Iights.



Correspondence for Dr RAF Cox shoul d be addressed:

Institute of Diving Medicine
241 Lowest oft Road
Cor | eston
Great Yarnouth
NORFOLK, ENGLAND

SURVEY UNDERWAY ON BONE NECROSI S
LCDR George M Adanms, Msc, USN
Facepl ate Vol. 5, No. 3

Whil e diving i s considered a reasonably saf e endeavour, know edgeabl e parti ci pants
mai ntai n an awar eness of various potential hazards. The unexpected occurrence of
deconpression sickness on a “safe” deconpression table is an ever present
possi bility; the enhanced possibility of deconpression sickness fromdeeper and/ or
| onger dives is well docunented. Air enbolism from i nproper exhalation while
surfacingis al ways possible. Barotraumawi thresultant ear and/ or sinus i nvol venent
is also a constant possibility in any dive. Wile these possibilities are al ways
present, they are all therapeutical |l y manageabl e i f adequat e pl anni ng and precauti ons
are taken.

There are diving probl ens that are not al ways recogni zed. Hearing | oss and deaf ness
have been recogni zed as possi bilities that are under i nvestigati on for understandi ng,
managenent, and prevention. The |ong-term consequences of central nervous system
i nvol venent in diving accidents are also of increasing concern. Currently being
eval uated are the possible effects of diving on a diver’s hones.

Bone abnornmalities with the characteristics of aseptic bone necrosis or dysbaric
ost eonecrosi s have been found in divers throughout the world. A survey for the
presence of bone abnormalities, as determned by X-ray techniques, has been in
progress in the US Navy for a nunmber of years. |n accordance with recent requests
from the Diving Research Branch, Naval Submarine Medical Research Laboratory
( NAVSUBMEDRSCHLAB) , a numnber of active duty divers have been and are bei ng surveyed
radi ol ogically for the presence of bone abnornmalities. Various facts are gradual ly
becom ng evident fromthis survey.

Bone abnormalities consistent with the characterization of dysbaric osteonecrosis
or aseptic bone necrosis have been found in sone active duty divers. The exact
percentage of cases is not yet known, but the occurrence of disabling bone
abnormal ities appears to be quitelow(less than 0.45 percent). One or nore incidents
of deconpression sickness do not seemto predi spose the diver to the occurrence of
bone abnormalities; nor does a diver’s age appear to be related to the occurrence
of this condition (within the nornmal age range of divers). No apparent correl ation
bet ween t he occurrence of bone abnormalities and the di ver’s NEC desi gnati on has been
established for NEC s 5311, 5342, 5343 and 8493. These concl usions are based on
prelimnary data and will require additional input for verification. The causative
factors that | ead to the occurrence of bone abnormalities are not known at this tine.



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 National
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 nmany 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 nformati on, periodic status reports will appear in Facepl ate. The purpose of these
efforts is to assure participants that diving remai ns a saf e 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.

In 1945 the M ni stry of Labour andthe lnstitutionof 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

10



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 coll 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 conmmercial 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 nbst 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 exanm 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 became 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 nmjor 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 higher 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 men
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 opnent 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 | evel and at the sane
timetoprevent acontract i nvol ving the use of conpressed ai r frombei ng an unecononi c
proposition. Sofor thetinme beingwe are experinmentingw thdeconpression procedures
but maintaining the standard ei ght-hour shifts.

* *x * *x * * *x *

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* * * * %

PLEASE NOTE: Subscriptions are NOW DUE!!
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VEDI CAL RESEARCH COUNCI L DECOVPRESSI ON SI CKNESS PANEL

The Medi cal Research Council Deconpression Sickness panel, Chairman: Professor
Dennis NWal der, was formed in 1957 to i nvestigate the causes, treatnent and possible
preventi on of deconpression sickness anong conpressed air workers constructing a
tunnel under the River Thanes at Dartfordin Kent. The results of this and subsequent
i nvestigation of other conpressed air contracts led to a dissatisfaction with the
statutory British deconpression tables then in use and the recognition that aseptic
necrosi s of bone was nore preval ent anong hyperbaric workers than was previously
suspect ed. New deconpression tables ware introduced in 1966 and there is sone
evi dence to suggest that their use has decreased the incidence of deconpression
sickness. The effect of the newtabl es on bone necrosisis still under investigation.

Wth the di scovery of gas and oi|l under the North Sea, diving activities inthat area
have increased on an unprecendented scale. The Panel, with the help of the Royal
Naval physiol ogical | aboratory (RNPL) and t he Underwat er Engi neeri ng Group (UEG of
t he Construction I ndustry Research and I nfornmati on Associ ati on (Cl Rl A) has taken t he
opportunity to investigate deconpression sickness and bone necrosis anong divers.
New deconpr essi on schedul es for di vers have been devi sed by RNPL and pronot ed by UEG
and the Panel. These are not yet widely used and their efficiency in reducing
deconpression sickness is difficult to assess.

A standard medi cal exami nation for fitness to dive has been drawn up by the Panel
wi th the hel p of UEG and has been adopt ed by doct ors exam ni ng di vers t hroughout the
country. A copy of each conpl eted nedical formis filedinthe Panel’'s Deconpression
Si ckness Central Registry at the University of Newcastl e upon Tyne. After 3 years
the Registry holds nedical records of al nbst 600 divers.

An investigation into aseptic necrosis of bone in divers was instigated in 1969. In
4.5 years 1666 sets of bone radi ographs (AP bot h shoul ders, AP both hi ps and Lateral,
bot h knees) have been obtai ned from929 divers. Twenty-three nen (2.48% are deened
to have positive | esions of bone necrosis, 12 juxta-articular and 11 medul lary. All
but one of the men with positive |esions have dived deeper than 50m Research is
continuingandresultsw |l eventual |y be conput er anal ysed for significant patterns.

In anewset of diving regulations to come into forcein 1975 the British Governnent
has i nstigated Statutory control of diving fromoffshoreinstallationsinthe waters
around the British Isles. The regulations require that the nedi cal exam nation of
di vers and record keeping of a diver’'s experience shall conformto the standards
advocat ed by t he panel andwi || enabl eaninvestigationingreater detail tobecarried
out into the efficiency of deconpression schedules used in British waters with the
eventual aimof reducing, and perhaps elimnating, the hazards of bends and bone
necrosis in divers.

* *x * *x * * *x *

SNI PPI TS
You gotta be in the swmto be inthe swm... Myjor AB, a non-RAN Navy doctor, is

one of 12 RAN and f orei gn medi cos doi ng a course i n underwat er nedi ci ne at HVAS Pengui n
inBalnoral. Diving is part of the course, but the Maj or had a probl embefore com ng
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to Sydney. He couldn’t evenswim | et al one dive. So he had a crash course of swi nm ng
| essons before coming to Sydney. Now, they say, he’s al nost out’ Shanei ng CGoul d.

(Daily Tel egraph, 3 May 1974)

* * *x * * % * %

SOCI ETY NOTES

The Extraordi nary General Meeting voted overwhel mingly to pass the proposed change
in the Constitution of SPUMS. There is no | onger any bar to candi dates on ground
of domicile. Does this effect YOUR willingness to stand for the Conmittee?

To assist candidates for the Diplonma, a list of Basic Reading books is now being
prepared and wi Il be published when avail able. Preparatory study will be essenti al
to enable full benefit to be obtained fromthe course at SUMand Pri nce Henry Hospit al
Hyperbaric Unit. No Know, No Pass.

The intention to publish this Newsletter quarterly is dependent on articles being
presented on tine. No Wite, No Read.

* *x * *x * * *x *

M CRO Al R EMBOLI SM AND LUNG ANATOWY
(Address to “Qceans 2000” Cctober 1973)
Prof. Dennis Wal der

| want to say somet hing about micro air embolism |In Geat Britain we have cone to
cl assi fy deconpressi on si ckness as bei ng of two types Type 1, ot herwi se known as “t he
bends” in which there is paininalinb but no constitutional upset. The pain may
be very severe but the subject is not ill, doesn't look ill, and doesn’'t feel ill.
Type Il may be present in one of several ways as a di sturbance of the central nervous
systemwi th paral ysis and/or | oss of sensation, usually inthelinbs as a di sturbance
of the cardiovascular systemwith pain in the chest sinilar to that which occurs
followi ng a coronary thronbosis or as a disturbance of the respiratory systemwth
difficulty in breathing and an associ ated bl ue appearance. This latter condition
i s known as the “chokes”. Inall thesetypell fornms of deconpression sickness there
is a constitutional upset. The subject looks ill, feels ill and unless sonething
i s done quickly he may suffer pernmanent danmage, or even die.

As you know, cl assically deconpression sickness is thought to be due to the presence
of bubbles inthe body. It is saidthat these bubbl es ari se because t he deconpr essi on
procedure has been too fast and sore of the body’'s tissues have been left with an
excessi ve amount of gas which has cone out of solution in the formof bubbles. The
| onger and deeper the dive the nore gas will be takenintothetissues and the greater
wi || be the danger of deconpression sickness. Conversely, short shallow dives in
which very little gas enters the tissues wall be safe, a fact recognised by the
exi stence of no-stop deconpressi on schedul es.

Cccasi onal |y, however, a di ver who has only carri ed out a short di ve at shal | owdept h,
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say for afewninutes at 30 feet, will devel op t he si gns and synpt onms of deconpressi on
si ckness. This can cause consternation and di sbelief unl ess the mechani smby which
this condition can cause consternation about is appreciated.

The suggest ed expl anationis that when adiver i s at depth asnmall pocket of air becones
trapped in his lungs and on the subsequent deconpression when this pocket expands
it bursts into his circulation as a streamof bubbles which give rise to the signs
and synpt ons Type || deconpression sickness. This could be called mcroair enbolism
because it is different fromthe situation which occurs when a man carries out a free
ascent and i nadvertently keeps his glottis closed. Inthis casethe air inhislungs
istrapped and when it expands it builds up a pressuretill it finally bursts through
intothecirculationtogiveriseto amssive air enbolism The two situations are
quite different as the forner can occur in a diver who is returning nornally to the
surface after a shall ow dive and the signs and synptons are indi stingui shable from
Type Il deconpression sickness.

Wien we exami ned the | ung radi ographs of men who suffered fromsuch unexpected Type
I'1 deconpression sickness we soneti nes saw sonet hing very interesting. The men had
cysts in their lungs. The condition obviously required close investigation. It
transpired that snall animals undertaking short shallow simnulated dives never
suffered fromcysts in the lung and this gave us a clue. The structure of nan’'s | ung
is different fromthat of an aninal.

In both man and ani mal s’ the | ungs have a branching system of airways which, |ike
the branches of a tree, conduct the breathed gases to little air sacs which are
arranged on the branches like the |l eaves of atree. It is at the air sac that the

exchange of gases with the bl ood takes place. The whole lung structure is covered
over by a nmenbrane whichis calledthe pleura. Man differs fromanimals in that here
and there the pleura di ps down between the groups of air sacs to formpartitions.
These partitions contain some | oose material which enables their two sides to slip
one agai nst the other during small novenents of the lung. At the extremity of each
partition runs a branch of the thin walled pul mronary vein.

When a diver is at depth all the air sacs are filled with gas at the same pressure
as the breathing gas. As the pressure of the breathing gas is reduced during the
subsequent decompression the gas in the air sacs will normally vent freely through
the airways. |f, however, sone branch airway becones bl ocked by, for instance, a
viscid blot of sputumthe gas in the air sac served by that airway will not be able
to vent and will therefore distend. After a fewfeet of ascent there will be sone
air sacs that are di stending and sone that are renmai ni ng t he sane si ze because t hey
are able to vent in the normal way. As a result of this a shearing force will be
set up along the partition and eventually the tissues will rupture and tear. The
tear will invol ve bot h di st ended and non-di stended air sacs as wel|l as the thin-wail ed
vein. As aresult of this, air will enter the vein and be conducted to the heart,
fromwhich it will be pumped round the circulation to give rise to the signs and
synptons of Type Il deconpression sickness.

Experiments with isolated lungs using various differential pressures between
adj acent groups of air sacs have shown that this is a reasonabl e expl anati on of what
takes place. Pressure differentials of aslittle as 2 psi, the equivalent in diving
depth change of as little as 4 feet, canresult inlung danmage and nicro air enbolism
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There is an i nportant practical inplication of these findings. It neans that if you
go diving when you have, or have recently had, a cold, influenza or an attack of
bronchitis, which has left you with sone viscid nucus in your chest, then you are
i n danger of getting an unexpected attack of severe Type || deconpressi on si ckness.
Al'l the nen | have known who have suffered from an unexpected attack of Type |
deconpressi on si ckness have been found on enquiry to have had a cold in the week or
ten days prior to the dive and had presunably returned to diving before their |ung
mucus had had tinme to return to nornmal.

* *x * % * * *x *

Brief Profile

Prof. Dennis Walder is the | eading expert in Britain on bends and conpressed air
probl ens. He is Chairman of the Soci ety for Underwat er Technol ogy di vi ng t echnol ogy
conmittee, President of the Undersea Medi cal Society and of the European Undersea
Bi o- Medi cal Society and Chairman of the Medical Research Council Deconpression
Si ckness Panel. He is based on the Departnent of Surgery, University of Newcastle
upon Tyne.

* *x * *x * * *x *

NI NETY SECOND DEEP SCUBA RESCUE
GD Har pur, M
(NAU  News January 1974)

It is proposed in this study to review the probl ens posed by the unconsci ous di ver
and to present solutions available to the diver attenpting rescue.

The unconsci ous di ver has ceased to breathe. There nay be several reasons - depl etion
of supply, contam nated supply, equi pnent mal function, thelittle appreciated danger
of cold, or other nmedical problems. He will have | ost his regul ator, and his oxygen
stores rapidly deplete. Unless he, or arescuer is able to replenish these, he will
di e.

Illustration No. 1 shows a conparison of oxygen consunption with elapsed tinme in a
non- br eat hi ng subj ect whose heart is still beating. Depending onthe reason for his
| oss of consciousness he is left with a certain anount of tine until he will have
sustained irreversible danage to his brain and only alittle |onger before he wll
die. At the point in time when his arterial pO drops bel ow the | evel of 40 mrHg,
(normal |evel = 80-90), his consciousness will be very nuch inmpaired. The tine
remai ning after this until his pO arterial drops to levels which will result in a
permanent alteration in the diver’'s central nervous system is approximately 90
seconds. This does not nmean that anyone found on the bottomknown to have been down
in excess of this tinme shoul d be abandoned or handl ed differently, but attenpts to
poi nt out that we should ai mat devel oping a rescue techni que which will take | ess
t han 90 seconds.

| LLUSTRATI ON NO. 1 (page 18A)
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What i s needed to treat an unconsci ous di ver, assunmingintact circulation, isasource
of oxygen and ventilation to remove CO2. Is this possible deeply underwater? It
may be. A standard two stage regulator with purge button cannot be utilized as a
ventilator on the surface as the exhaust ports free flow, any attenpt to obstruct
themcan lead to application of full internediate pressure to the |ungs or instant
enbol us. In water it is possible to ventilate with a regulator because of the
substantial pressure gradi ent which exists for very snall differences of depth (eg.
44 | bs. per sq. inch per foot or in centinetres of water 1 cmof water pressure per
1 cmdepth). By inverting the victimit is possible to have a pressure on the
exhal ati on ports of the regul ator 30mm | n excess of the pressure on the | ower chest
wall (in this case since the diver is inverted it would be his upper chest wall).
The regul ator nmust be inserted with the victi mupright and purged before inverting
t he unconsci ous diver for asthevictimisturnedtotheinvertedpositionthereversal
of the pressure gradient to which the chest is exposed will result in an effective
inspiration. The victimwould inhale water, then, if the regulator is not in place
(seelllustrationNo. 2). Innost situationsthistechniqueis of noparticular value
and because it is difficult to performal one valuable tine may be wasted. |If the
di ver begins to recover underwater serious problens are bound to ensue with panic
no matter how experienced the person is. The technique may be useful, however, in
situations such as saturation diving, cave diving, or weck diving where either a
habitat is cl ose to hand or escapetothe surface wouldresult in severe deconpressi on
illness. |If the surface is not accessible this technique night be useful

It is worth enphasi zing at this point that the unconscious diver’s air supply nust
be suspect. If histankis not empty, why is heindifficulty? Regulator nmal function
or contaninated air supply nay be possible torule out. If the safety of his supply
is uncertain then the rescuer’s supply woul d be the only source avail able and the
procedure becones increasingly unw el dy unl ess an octopus regul ator is bei ng used.
Mout h-t 0-nose resuscitation can be and has been carried out successfully by ny
associ ates and ne but requires an extrenely rel axed operator with previous practice.
The hazard of recovery and ensuing panic is ever present. The exact technique for
perform ng both nouth-to-nose and the previously nmentioned artificial ventilation
withregul ators of all typesw |l be describedindetail inaseparate paper tofollow
There renmai ns but one obvi ous source of air for an unconscious sport’s diver - the
surface air.

Hazards exist on the surface too. Boyle's Law has to be considered. Boyle's |aw
will have its greatest effect between 30 feet and the surface when the air in the
lungs will expand totwiceits original volune. |f a person |eaves 30 feet with 4.0
litres of air in his lungs he will have 8.0 litres of air in his lungs on reaching
the surface if none escapes.

If he has only 6.0 litres of atotal lung volunme he will have ruptured his |l ungs and
probably have sustained an air enbol us.

In an unconscious diver the follow ng can obstruct the air passage.

1. Fl exi on of the neck. While true for inspiration or driving air into the | ungs,
it is not valid for exhalation because the pressure of air from bel ow can
passi vel y open the passage. This is simlar to a cork in a bottle which can
be pushed out frombel ow and rapi dly becones | oose yet wedges tightly if pushed
down (see Illustration No. 3). A sinple experinent can prove this - drawin
t he bi ggest possible breath and have soneone push the chin down on the chest
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as hard as possible, by relaxing, the air conmes out. This has been repeatedly
verified on anaesthetized subjects. Air can't be forced into the lungs with
the neck flexed but it can flow out.

| LLUSTRATION NO. 3

2. What about flowrate obstruction? Can expansi on of the gas take place sorapidly
that the respiratory tree is unable to handle the flow involved? Divers can
achieve flow rates in excess of 400 litres per ninute w thout encountering
difficulty. To achieve these kinds of flowrates while surfacing a man with
a7 litre chest would have to ascent 30 feet to the surface in |less than 1/60
of a mnute or under 1 second, unlikely at any buoyancy. The fact that this
can be safely acconplished is further substantiated by experience in the high
al titude chanbers where the rate of change for the sanme pressure differentia
is extremely rapid during a procedure known as expl osi ve deconpression. During
this particular procedure the person does the equival ent of ascendi ng 15 feet
to the surface in less than 1/100 of a second.

3. Laryngospasm coul d be present especially if water has inpinged on the voca
cords. Againthe larynx is |ike a bat wing door, it opens in one direction even
when in spasm This, too, has been confirmed i n anaestheti zed subj ects during
operations. Enbolus in the unconscious victimis probably near inpossible but
in a panic-stricken, conscious victimall sorts of voluntary mechani smexi st,
wher eby be can prevent air | eaving his chest. Al ook at data fromhi gh altitude
chamber wor k wher e as many as 3- 400 peopl e a year under go expl osi ve deconpr essi on
verifies this. In anornmal deconpression run a change in anbi ent pressure from
14.4 I bs. per sq. inchto 8.6 | bs per sq. inch takes place in | ess than 1/100
of a second whichis the equivalent of aninstant tripfroml5feet tothe surface
wi thout ill-effects and without enbol us occurring in any of the subjects. This
i ndicates that the person in air who is not frightened about drowning and
t heref ore not desperately hanging on to his air permits the air to escape and
that it can do so passively and safely at very high rates. On the other hand
there are many exanples in diving where air enbolus has been sustained with
changes of as little as 8 feet to the surface, but in these instances it was
in a subject whois in a foreign environnent, panicky, and attenpting to hold
his air by voluntary mechani sms. |n any instance where a diver is brought from
the water and found to have an air enmbolus, it is nmy contention that the air
enmbol us was sustained before unconsciousness ensued, not after. Even if
| aryngospasmis present at the outset, spasmwill relax as the pO; decreases.

The effects of Boyle' s Law as the diver surfaces results not only in the expansion
of the gases in the chest but alsoin afall in the respective partial pressures of
t he gases present including Op in both the victims lungs and in the victim s bl ood
(see Illustration No. 4 A). |If the victimleaves the bottomat 30 feet with a pOp
arterial of 40mmby the time he reaches the 15 foot level the pOp arterial is down
to 30mmon t he basis of pressure change along with no all owance for his consunption.
By 2-3 feet he has a pOp arterial of below 25mm a pOp | evel capable of producing
per manent darmage. |f he started at a depth of 90 feet his pOp at 30 feet will be
maxi num of 20 and by 15 feet a nmaxi num of 15nm of nercury at which point his bl ood
may be giving off oxygen into his lungs. This state results in an al nost instant
depl eti on of bl ood and tissue stores. The blood literally takes Op fromthe tissues,
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brings it hack to the |ungs causi ng anoxi ¢ changes or death (see Illustration No.
4 B). To save the diver he nust get through this zone as rapidly as possible. One
foot per second or even 2 feet per second are obviously far too slow. At one foot
per second it will take 90 seconds to get fromthe bottomal one. |t becones apparent
that not only is the best source of air the surface, but that ascent should be as
rapi d as possible even if the rescuer cannot safely keep pace.

| LLUSTRATI ON NO. 4B

The suggested techni que for saving an unconscious diver is as follows: a diver is
found lying on the bottom (eg. 60 feet) unconscious, regulator out. The weight

belt and nask are renmoved, the diver is raised to a vertical position, his vest is
pull ed and he is allowed to ascend, the rescuer following, toinstitute artificial

respiration on the surface. What is happening physiologically when the diver is
rotated into the vertical plane? The graduent of pressure on the chest wall fromthe
water will cause the | ung vol une to decrease and any excess air will cone out of the
mouth. This will purge the airway from bel ow wi t hout the danger of driving water
into the larynx and precipitating | aryngospasm As the unconsci ous di ver begins to
ri se the expansion of air withinthe chest will continue until the pressure required
to further expand the chest wall and offset the 30 cmof water gradi ent between the
base of the | ung and the nouth exceeds the pressure required to open the airway from
bel ow and all ows the excess to streamout of his nose and nmouth. \When he arrives
at the surface provided he is wearing a standard vest (which will float himon his
back), hewi Il first shoot fromthe water intotheair thenfall back into a horizontal

float supported by his vest. The sudden renoval of the 30 cmof water gradi ent due
to his vertical position and inmrersion in the water will result in a passive
i nspiration of 6-900 cc of air without any assistance. This was verified by the
foll owi ng experinments.

First, relaxed subjects connected to spironeter recording air into and out of the
chest were |l owered horizontally into a sw nm ng pool and the volune of air |eaving
their chests passively was neasured. They were then permitted to hang vertically
and againthe air | eaving the chest withthis changeinattitude was neasured. Finally
they were raised out of the water to a horizontal position and the air entering the
chest measured and the fol |l owi ng figures were obtained (seelllustrationNo. 4). The
degree of rel axation of the subject nust be suspect and so to be certai n subject was
anaest hetized, a tube put in his throat and he was put back into the pool repeating
it all again which was done with the results labelled 1A (lllustration No. 5).

CHANGES | N LUNG VOLUME
W TH POSI TI ON I N THE WATER

| LLUSTRATION NO. 5

The next illustration, No. 6 gives a conparison of the tine required for each phase
of the various nethods of rescue and a conpari son of sone of the hazards. Fromthe
total s the advant ages of what has been advocated in this discussion seemclear, in
addition, it has been pointed out by references to the high altitude and anaesthetic
experiences the hazards of embol us for the unconscious victimare vastly over-rated
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conmpared to such hazards as ful minati ng anoxi a, an i nevitabl e consequence of ascent
whose ef fects can be m nim zed only by the nbst rapi d ascent possible. |n addition,
the victimreceives that crucial first breath upon arriving at the surface as a bonus
wi t hout any assistance fromthe rescuer.

Inthis brief report | have revi ewed deep scuba rescue and have devel oped a si npl e,
ef fective method for acconplishing deep scuba rescue in | ess than 90 seconds.

COVPARATI VE TI ME COST

New \Way Brand “X’

Renmove Wi ghts 1.5 sec 1.5 sec
Repl ace Regul ator and Purge N A 5.0 sec + (20 sec)
Ext end Head N A 2 sec

Squeeze Chest May i nduce voniting
Pul | Vest 0.5 - 1.0 sec N A
Invert Victim N A 2-5 sec Aspiration
Trip Up (30 * ) 4 sec or less 15-20 sec
Approx. Time to

(1) First Breath 6-8 sec 25-33 sec

(2) Start AR 10- 20 sec 25- 33 sec

| LLUSTRATION NO. 6

* *x * % * * *x *

Brief Profile

Dr GD Har pur becane especially interested in the correct response to finding that
one’ s buddy had | ost consci ousness when he heard of an incident in 1972 where the
victi msurvived but the assisting diver held his breath while excited in the ascent
and suffered an air enbolismthat | eft a residual paralysis. Another incident |ater
in the year again resulted in conplete recovery of the victim but an excited
“bystander” followedtoorapidlyupthelast 20feet and sufferedafatal air enbolism
The significance of the unconscious/ survival and conscious/air enbolismrelation-
ship in these incidents led to the fornulation of this article. The views here
expressed are worthy of wide circulation.

* *x * % * * *x *
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AVASCULAR BONE NECROSI S SURVEY ( SYDNEY)
Dr lan Unsworth

A Skel etal Survey for AVBNis being organi sed at the Prince Henry Hospital at Little
Bay, Sydney for sports and professional divers. Wth this pathol ogical condition
it isinportant to naintain a consistent |evel of radiographic interpretation and
for the sane criteria of x-ray change to be used to chart the presence, regression
or advancenment of the condition

Straight A-P x-rays of joints (shoulders, hips and knees) and | ong bones are used
for occasional divers. Tonography is used for professional and active sports divers,
as also for proven | esions.

It is suggested that exam nation be on an annual basis for professional divers and
active sports divers, two yearly for occasional sports divers.

Exami nati ons are performed at the Prince Henry Hospital, Littl e Bay, Sydney, NSW2036.
Further information can be obtained from Prof. Bryan WIIlians, Departnent of
Radi ol ogy or Dr lan Unsworth, Hyperbaric Unit, Prince Henry Hospital

This survey is intendedto plot the presence and progress of the di sease and to obtain
i nformation concerning the incidence of the disease in the different categories of
di ver and hyperbaric chanber personnel. It will also cover Wrkers Conpensation
Cases. To get the fullest information fromsuch a survey assistance is requested
in the provision of as many divers as possible. Prelinmnary studies of the first
50 sports divers has reveal ed sonme unexpected findings and it i s hoped as nany cases
as possi bl e be revi ewed.

* *x * *x * * *x *

A PLEA FOR A CENTRAL REQ STRY OF HYPERBARI C WORKERS
HVG I 1en, MD
(Aerospace Medicine, April 1972, Vol. 43, 466-467)

Cccupati onal heal th needs are often poorly descri bed and | ess under st ood. Conmer ci al
tunnel work and professional diving have been the sources of considerable
m si nformati on ont he heal t h and saf ety hazards of both occupati ons. One outstandi ng
health risk enmerging from years of professional experience is the problem of
ost eogeni ¢ necrosis (often call ed aseptic bona necrosis). The relationship of this
heal t h hazard to other hyperbaric problenms is not known, although very [ittle data
exist. Wile cause is unknown, nmany seem possible. No treatnment is known except
for avoi dance of exposure and mechani cal joint replacenent. Suchahealthriskwthin
an occupation requires nmajor efforts for solution. Wile the industry of caisson
wor k has been al nost conpl etely uni oni zed and consi dered by t he agenci es of Workman’ s
Conpensation, the diving industry, in many instances, has not been

The diving i ndustry has operated for nany years fromthe uncertain base of physical
courage and a desire to eat. The risks have been frequently recogni zed, but little
has been pl anned deliberately to avoid the risks until recently. Sone diving risks
have been adnitted only i nrecent years. Attenpted acci dent anal yses do suggest t hat
peopl e remai n the basis of nost man-machi ne problens. Only recently has the diving
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i ndustry, under the pressure of advanced t echni ques, begunits own traini ng prograns.
Not all risks are subject to the techni ques of safety systemanal ysis. Sone nedical
probl ens, while tentatively accepted, continue to defy anal ysis because of the | ack
of data and concepts applicable. Such a problemis osteogenic necrosis, a problem
known for many years. The probable multiple etiologic mechani sns shoul d be subj ect
to factorial analysis.

Ost eogeni ¢ necrosi s occurs intwo general forms. One destroys the articul ar surfaces
of certainjoints preferentially, whilethe other occursinthe shafts of | ong bones,
usual I y wi t hout human incapacitation. For many years, osteogenic necrosis has been
frequently observed anong cai sson or tunnel workers and has been deni ed by and anong
prof essional divers. However, in retrospect, individual exanples have been known
for years. Advanced diving techniques, such as saturation diving, have renewed
interest in the problemwithin the diving industry. Radi ogr aphi ¢ surveys were
initiated by enployers and by Federal agencies concerned with the health of their
own enpl oyees; many synptomfree exanples have been found, usually with shaft
| esions. The probl emhas high significance to worknmen’s conpensation prograns, to
t he insurance agencies and to the enpl oyees t hensel ves, since the risk is present
while a direct relationshipto experienceis not. The | ack of etiol ogic information
nmakes prevention difficult to program No information exists on treatnent that
reverses lesions. The need for data collection is acute, and perhaps critical in
any reasonable tinme frane. The national requirenents for increased facilities in
wat er di stribution, sewage coll ection, transportation and petrol eumproduction will
i ncrease the enployment of hyperbaric environmental workers, each of whom is
potentially vul nerable to osteogeni c necrosis.

Dat a col | ection therefore has beconme a national health need. Data collection onthe
probl em of osteogeni c necrosis anmong cai sson workers and professional divers wll
provide centralized collection of diving experience, radiographic studies, life
habits and health characteristics of a |arge nunber of exposed persons over nany
years. The collected data should then be subjected to eval uati on and anal ysi s and
the results reported epi demiol ogically. Survey questionnaires nust be designed for
field coding to provide needed data to be selectively supplenented by interview
techni ques and by investigations. Persons skilled in |long-range health studies of
this scope should be retained by contract when their established conpetency,
i ncludi ng both el ectronic data processing skills and availability of the necessary
resour ces, has been established. Prior experienceinthis specific areaof osteogenic
necrosi s, diving or cai sson work, i s not needed as expert adviceis readily avail abl e
by consultation. The critical needis in the data collection, bio-nmedical analysis
and eval uation of health survey problens.

The data col | ecti on nust beinvoluntarily; the provision of data nust be arequirenent
of enploynent, and the responsibility nust lie with the enployer. \Wenever an
abnormality is discovered fromradi ol ogi c or nedi cal exanination, this informtion
shoul d be reportedtothe enpl oyee. Hestandsinthe privilegedpositionof requesting
| ess hazardous enpl oynent, which it should be the requirenment of the enployer to
provide, if at all possible, or of accepting the risk hinself. The devel opnent of
ost eogeni ¢ necr osi s anong persons enpl oyed i n hyperbari c occupati ons i s a known ri sk.
It should not be considered evidence of negligence by the enpl oyer, as neither the
causes nor the preventions are known. Therefore, pension rights should be assi gned
as they are under the M ne Saf ety and Heal t h regul ati ons, and shoul d not be t he subj ect
of litigations. Wth required data, enployee privilege and assi gned pensi ons not
subject to litigations and nmany current problens within the diving and cai sson
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occupations may be avoided. The enployee is given the privilege of protecting
hi msel f, the enployer is given the protection fromunwarranted |awsuits, and the
pension disability costs will be reduced. The health of the entire community wll
be enhanced, its safety inproved and its survival assured. A National Registry nust
be establ i shed.

Anational effort of this scopew || provide epi demni ol ogi c datathat will be extrenely

val uabl e. Since we are not certain of the causes of bone necrosis, nor the
rel ationship of various suspect factors, systenmatic data collection enpirically
selected offers the only opportunity for imediate profitable study. The

establishnent of a national registry under contract and funded by the Nationa
Institute of Occupational Safety and Health will provide the opportunity and the
mechani smto eval uate and anal yze data col |l ected nationally under the authority of
t he Cccupati onal Safety and Heal th Act of 1970; that | aw(public Law91-596) descri bes
the responsibility to conduct research in areas identified as occupationally
i mportant for safety and health. The national registry would provide data of
col l ateral significance not nowavail able, includingthe qualifications and nunbers
of persons enpl oyed and t he anmount of work done wi thin these industries. Qher health
and safety problens night also he identified that are not now recogni zed because of
t he wi de di spersi on of i sol ated data. The national registry for asepti c bone necrosis
will provide, for the first tine, data needed to describe the industries of caisson
construction and professional diving, and sonme of their nedical risks.

Inthe United States, under the authority of the Cccupational Safety and Health Act
of 1970 (PI. 91-596) we have for the first tine, the opportunity to docunent the
enpl oynent and i njury experience by occupation and the relation to exposure risks,
and the health pattern of those enpl oyed i n prof essi onal deep sea diving and cai sson
work. It is possible, using regulations published by the Departnent of Labor, on
the advice of the National Institute of Cccupational Safety and Health, to require
that all hyperbaric exposures of all individuals enployed be recorded and filed
centrally, and to require certain health standards and certain health exam nation
techniques to be routinely applied to all individuals who are admitted to the
acceptabl e risk pool

Inthe United States, we are not able to define the extent of the probl emas we have
no i ndex or central registry of individuals who work in a hyperbaric environnment.

There i s a tremendous advantage i n having central registry of health data, including
the data obtained from serial pre-enploynment exam nations, and exani nations of
i ndi viduals who plan to be enployed in hyperbaric environnents. Such data, if
procurabl e under the authority of the Cccupational Safety and Health Act of 1970,
woul d permit the definition of the problemof osteonecrosis related to hyperbaric
exposure, and would provide the opportunity to explore and investigate other
potential hazards of repetitive exposure to hyperbaric environnents.

A very rough current estimte suggests that there may be 5,000 people who are
habi tual Iy enpl oyed i n either comercial diving or caisson work. The total nunber
may be | arger, but the experience obtained at | arge construction projects suggests
that there are many peripatetic workers who work for very short periods, increasing
t he probabl e total figure. The steady workers who essentially conplete the task are
a fairly small group. The nmen enployed in this work often wander fromone job to
anot her, or one enployer to another, while a small group is enployed by a single
contractor. Therefore, their work records, exposure records, and health records are
now essentially unobtainable. Their injuries represent a major known risk, which
i s now not prevent abl e under the acceptabl e standards of enploynent. It will be only
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by t he conpul sory accunul ati on of data that nore accept abl e st andards of enpl oynent
can be achi eved on t he basi s of i nproving the heal th and saf ety aspects of enpl oynent.
I ndi vi dual deconpression injuries will always occur.

A national data collection activity ainmed at specifically inproving the safety and
heal t h of enpl oyees within the professions concerned can only be achi eved by t he use
of the Occupational Safety and Health Act of 1970, and by the co-operation of the
Cccupational Safety and Heal th Administration of the Departnment of Labor. If the
Department of Labor iswllingtorequire of all enployees the collection and filing
of continuous data according to regul ations posted by the Departnment of Labor, we
will be able to | earn, at an experience |l evel, those factors which are pertinent to
the current injury rates anong the enpl oyees within the hyperbaric professions.

* * *x k% * * % %

A POLICY VE WLL FOLLOW

The critics who clai mthat science sees the world as banally cl ear-cut and everyday
wi |l havetorealisethat nore and nore scientists areconmngtofeel |ike JBS Hal dane,
who once said: “The world is nmuch queerer than we realise”, though perhaps not all
woul d go al ong with the way he finished that remark, “in fact, | think it is queerer
than we can realise”.

Dr David Davies, the Editor of the British Sci ence Journal “Nature” told del egates
to t he ANZAAS Congress (21 January 1975) that nore scientists should be prepared to
“fly a kite” in full expectation of them being shot at.

He said: “Literally half a mllion journals throughout the world report dull
experinments peopl e have made. There are very few journals where people can really
chance their arm W have to go for the ideas when they first surface, where they
may be di sproved”.

Dr Davi es said an exanpl e of adventurous scientific research was the work into the
clains of psychic power by the Israeli spoon bender, Uri Geller. Many scientists
| ooked down their noses at such research and mai ntai ned that there was no point in
publishing it. The decision to publish, said Dr Davies, was taken because in his
opinionit wasintheinterests of sciencetoget it out and get it known. He believed

that science devel oped by outrageous ideas. “One works up to new levels of
under st andi ng by sonet hing that seens absurd at the tinme. The inmage of scientists
often projected is of men who know it all, who never get caught and who never have

to say “I don’t know'.

* * *x k* * * * %

REPORT ON CARDI O PULMONARY RESUSCI TATI ON SEM NAR

2 NOVEMBER 1974

Dr Don Harrison,

Assistant Director, Department of Anaesthetics, St Vincents Hospital, Sydney

The Facul ty of Anaesthetists of the Royal Austral asi an Col | ege of Surgeons conduct ed
a one day Sem nar on Cardio-Pul mronary Resuscitation with nedical and non-nedi cal
representatives of the maj or resuscitation bodi es, nedi cal societies and gover nnent
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organi sations present. Papers were presented to the foll ow ng:

Di agnosi s and Managenent of Respiratory or Cardi o-Pul nonary Arrest
Basic Training in Cardi o- Pul nonary Resuscitation

The Teachi ng of Basic Techni ques

Advanced Tr ai ni ng

The teachi ng of advanced techni ques

Who shoul d be taught and what should they be taught?

Aftercare

Pai n Reli ef

The co-ordination of resuscitation activities.

Assessnent, certification and re-assessnent

T Fe@ o0 o

O the many t heoretical and practical probl emwhi ch were di scussed at | ength t he nost
i mportant concept which energed was the need for the formation of an Australian
Resuscitation Council to set standards in the various aspects of cardio-pul nonary
resuscitation which were discussed at the Seni nar

SEM NAR ON ACCI DENT PREVENTI ON AND COMVUNI TY FI RST Al D
April 1975

The Royal Austral asian Coll ege of Surgeons and the Faculty of Anaesthetists is to
hol d a Sem nar on Acci dent Prevention and Community First Aid. Two sections within

this Seminar will further el aborate on many of the matters raised at the Novenber

2nd Sem nar. These sections are a Faculty contribution on Resuscitation and First

Aid for the injured or dying and a section on Aquatic Injuries organi sed by the NSW
and Queensl and nenbers.

The Seminar is designed to present a w deranging view of the problens of rescue,

resuscitation and transport within the community. It will not deal in depth with
one single probl embut rather investigate the broad picture of accident prevention
and managenment. The section on Aquatic Injuries will include a part on diving

THE RESUSCI TATI ON RESEARCH COUNCI L

The Resuscitati on Research Council is agroupwi threpresentatives fromall the major
resuscitative bodies in NSW |t was formed to encourage the spread of information
t hr oughout t he comunity on cardi o- pul nonary resuscitation follow ngthe guidelines
on this topic developed in the late '50s and early '60s. Following a very active
i nvol venent in these matters inthe md ' 60s the Resuscitation Research Council had
a period of quiescence but is now functioning again w th vigour

It is investigating many of the aspects of resuscitation mentioned above. This
Council is an inportant body as there appears to be no simlar group in Australia
i n whi ch so nuch nmut ual di scussi on takes pl ace anongst bodi es i nvol ved i nthe teaching
or applicationof resuscitationtechniques. It al sohas strong connections with other
mul ti-nmenber groups such as the Water Safety Council and many groups are represented
on bot h.
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Just Renenber: -
The environment was there first.
The fauna and flora think it's their sea
W are returning to the sea.. they stayed there.
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VI LA CONFERENCE

It woul d be appreci ated i f any menber planning to cone to Vil a by an i ndependent route
could let us know and at the sane tinme enclose the $10 Conference Fee.

Di vi ng
We have taken over all diving facilities on the island so, if you plan to nake your
own arrangenents and wi sh to di ve, pl easeinformus of this sothat you may be i ncl uded

in the party.

Accommodat i on

I f you are undeci ded as to whether to attend or not, pleaselet us know, as this | ooks
i ke being the best attended conference to date and we wi sh to ensure sufficient
acconmodat i on has been reserved wel | i n advance. It would be a shane to haveto split
the party because of a rush of last mnute replies.

Scientific

W al ready have a wel | bal anced programme i n hand but wi || be happy to accept further
contributions. If, however, you do not wishto lecture on this occasion perhaps you
would like to volunteer to chair one of the sessions. The nanmes of Chairnen and
Speakers wi | | appear on the printed program as a conveni ence to those attendi ng and
al so for the benefit of your tax file on this neeting.

Pl ease send Conference Fees, etc. to
Dr J Parer

11 Tindal e Street
PENRI TH NSW 2750

* * *x * * % % *
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