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EDI TORI AL

The SPUMG neetings in Singapore and Pul an
Ti oman | ast year were the occasion of many
informative and thought provoking papers,

extracts fromsone of which are published in
this issue. A particularly welcone feature
was the high input of personal experience
t hese papers contained and the suggestions
concerning our possible responsibilities to
“Di ving”. Dr M chael Davis remnded his
|'i steners of what i s probably one of the npst

i nportant facts affecting survival and safety
that nost diving accidents result from a
series of things which do not fit together

properly so that when sonet hing goes wong a
whol e | ot of other events build up to make
t hi ngs worse. Fromt hi s he devel oped t he t hene
that as physicians interested in diving
medi ci ne we have to be interested in the whol e
phi | osophy of sport diving. Trai ni ng and
practice. Concerning the nmanagenent of “an
incident” he stressed that divers were taught

about a number of wel |l defined Diving Di seases
but were likely to be faced by “a bl oke who
| ooks bl oody crook”, a very different matter.

It isnost |ikelytobe someone with no nedical

experience who is the one first involved in
making the critical initial managenent

deci si ons. Menmbers may think that SPUVG
shoul d fornul ate an i nci dent Managenent fl ow
chart to guide divers faced with such a
situation and readers, both | ay and nedical,

areinvitedto mke suggestions for such an ai d
t o managenent.

We accept nowadays that divers should
receive instruction in CPR during their
initial training courses and Dr John M| er
drewattentiontoarequirenent inthe USAt hat
all physicians, nurses and paranedics have
certificationincardio-pul nonary resuscitation
and remain current in such abilities. Onthe
subj ect of Deconpressi on Si ckness, he expl ai ned
why t hose affected need early reconpression,
an adequate treatment if applied before the
bubbl es becone foci for the accretion of ot her
materials. Possibly any advent urous careful
diver will hereafter take along oxygen, a
Meyer cocktail, diving tables, a Treatnent
Fl owchart and a hi ghl y dependabl e buddy when
venturing beyond close contact with

REPRI NTI NG OF ARTI CLES

Perm ssion to reprint articles fromthis
journal will be granted on applicationto the
Editor in the case of original contributions.
Papers that are here reprinted from anot her
(stated) sourcerequire direct applicationto
the ori gi nal publisher, this beingthecondition
of publication in the SPUMS Journal .

Addr ess correspondence to:
Dr Dougl as \Val ker,
Edi t or, SPUVS,
PO Box 120,
NARRABEEN NsSwW 2101

civilization. Shoul d serious m sadventure
neverthel ess strike, renmenber the stories
told by both Dr M|l er and Dr Tony Sl ark about
the fall acy that air transport is necessarily
the fastest and best for the patient.

It has always been Editorial policy to
choose papers deal i ng wi t h peopl e rat her than
cases, though nost wel cone are i nst ances wher e
cases of great clinical interest are joined
with the diving details. Here are presented
a case of near-drowning, a transient facial
pal sy and an asthmatic incident in a diving
si tuation. There is additionally a non-
i ncident, an excel |l ent exanpl e of t he val ue of
unsolicited advice when the donor is well
informed. It is not good enough to stand back,
I'i ke one of Robbie Burn’s Unco Guid, snug in
our righteousness in nmatters nedical and
subaquatical, waiting to pick up the pieces.

It iswthpleasurethat we reprint several
pre-conference abstracts of papers presented
at the UMS/EUBS neeting | ast year in Athens.
The co-operation of UMS in this matter is
appreci ated. The infornmation they containis
wort hy of careful consideration.

e of the basi c requirenents for thenorbidity-

free expl oration of what one’s environnent has
tooffer istolearn speedily fromthe exanpl e
of others, so as to benefit painlessly from
their successes and failures. It isinthis
cont ext t hat Reporting Schenes ar e benefici al .

To bal ance out the conmunity benefits agai nst

the i ndi vi dual | oss of experience-benefit vis
a vis conpetitors nay be an ethi cal decision
on occasi on, but usually reports can be freely
made under cover of confidentiality of source
(to avoid red faces and/or |ibel actions!).

The net hod of obtai ning a desirabl e degree of
suchconfidentialityisraisedinthediscussion
paper onreporting schenes. Yes, correspondence
will be welcone. That information can be
shared i s evidenced by a report, to appear in
t he next i ssue, on the recent Bell incident in
the North Sea. The conpany concerned, Warton
WIllianms Taylor, have been generous wth
details. Hypothernia was the critical factor
and the Diver Survival Kit proved vital.

Most people think theinitials SCUBA stand for

sel f - cont ai ned under wat er br eat hi ng appar at us.

The Australian Arnmy says it neans Stock
Control |l ed Usage Based Arny. The Arny’s new
SCUBA suppl y syst emwas successfully testedin
Sydney | ast nonth.
Dai ly Tel egraph - 23 March 1981
DI SCLAI MER

Al'l opi ni ons expressed are giveningoodfaith
and in all cases represent the views of the
witer and are not necessarily representative
of the policy of SPUVS.



LETTERS TO THE EDI TOR

Dr MY Khan,
Ranpure 458-118
M P. | NDI A
2nd March, 1981
Dear Sir,

The post nan del i vered t he SPUMS JOURNAL i n
today’'s mail, which was in tune with better
| at e t han never. The absorbi ng andinteresting
articles made me to finish the conplete issue
soon. My thanks for the fine format and
upbringi ng of the journal.

Inhisarticle‘ACUTE HEARI NGLOSS FOLLOW NG
DI VING | NTOAND | NWATER Dr Mol vaer bursts in
the problemlike a comet. But all throughout
the course it seems he was still whispering
rat her than t hunderi ng. No words however wel |
careful | y conmposed can express iy appreci ati on
for his work. Hi s conclusions have added new
di mensi ons i n under st andi ng t he di ver’ s probl em
Thi s correspondence in no way belittles his
achi evements nor isit ained at. | amsure he
will take it in a scientific spirit.

Aural barotrauma is a property of single
feature depth eg. less than ten netres. A
dept h beyond this depicts the downward sl ope
of the incidence. It is nost common anobng
subj ects ignoring the colds and coughs prior
to diving or chanber occupation. Vi ol ent
manoeuvering in and underwater for clearing
the tubes or pressure equalisation is al npst
al ways fraught with dangers. The pain of
unequal i sed tubes is sufficient enough to
abort the dive. Afast descent will translate
the painful ears into the conparative relief
of perforation. Ascent barotrauma is |ess
common entity. “Of diving and hyperbaric

exposure due to ears” are npst conmon.
Unconsci ous patients clear their ears under
effects yet to be researched. Di vers,

i rrespectiveof i nterest arethoroughlytrained
and has to go through rigorous nedical
exam nations followed by in between check-
ups, so as to prevent and stop the occurrence
of norbidity and nortality. These are the
sal i ent features of ny paper ‘ PROFI LE OF AURAL
BAROTRAUMA AMONG THE DIVERS AND CHAMBER
OCCUPANTS' . Inthelight of above observati ons
ny curiosity grows for the foll owi ng pointsto
be clarified in his article.

1. The tot al nunber of cases exani ned i s not
nment i oned. Thus the incidence of the
dysfunction is not coming out.

2. A thorough scrutiny of the cases shows

that nost of the incidence could have
been easily avoi ded had t he di ving rul es
and regul ations been followed in toto.

3. Cases 3to 13, 15to 21 and 23 to 25 in
all probability could have been avoi ded
because they had colds and forcefully
equal i sed the ear pressure against the
di ving procedures. Cases 1, 2, 3, 4, 7
and 23 entered t he wat er wi t hout qual i fyi ng
for the sane.

4. The pat hophysi ol ogy of the hearing | oss
is not discussed.

5. The norbidity and nortality statistics
as available in the international
literature has never reached such a

proportion. Simlarly the incidenceis
in no way at par anong the divers,
si mul at ors, chamber occupants for

treat nent or ot herw se, aerospace centres,
noi sy factories. A supersonic jet boom
nm ght have rendered t he popul ati on deaf.

6. Acoustic acuity of the diving nanmal s is
further to be incorporated in the work.

Di ving wi I | have to be abandoned i f t he present
rate of aquatic dysfunctionis brought to bear
on the comunity.

Yours faithfully,
MY Khan

e synpat hi ze wi th Dr Khaninhi s frustration
with the postal service. Ni ne nonths from
Mel bour ne t o Ranpura i s an excessi ve tine, but
the Journal, for financial reasons, is sent
sea nail.

Wiile Dr Mlvaer did not discuss the
pat hophysi ol ogy of t he hearing | oss of di vers,
t he pat hophysi ol ogy of i nner ear fistul ae, the
cause postulated in nost of Dr Mlvaer’s
cases, was di scussed in detail inthe paper by
Drs Donoghue and Knight in the sane issue.

SEA SLUGS REVEAL NUCLEAR DUMPI NG | N OCEAN
DEEPS

Sea sl ugs dredged from1, 400 netres down
i n Sagai m Bay, near Tokyo, have been found to
cont ai n- danger ously highlevel s of radi ati on.
Sone Japanese scientists have clainmed that
t hey wer e cont am nat ed by nucl ear wast e dunped
there 25 years ago. The claim has made it
difficult for a Government mi ssionto persuade
t he fi sher men and ot her i nhabi t ant s of Ogasawar a
Island that they will be safeif nucl ear waste
i s dunped near their island. There were pl ans
to dunp 5,000 barrels of nuclear waste in the
western Pacific in 1981, but they have been
post poned, it is reported. The Science and
Technol ogy Agency adnmitted that 39 drumnms were
dunped in the bays in 1975 and 1977. Random
checks detected site |l evels of cobalt 60 and
caesium 137 up to 10 tinmes the normal.
Oficials do not admit that the druns have
| eaked, suggesting that Chinese nucl ear tests
may be the cause. It is perhaps tinme to accept
that chenmicals deposited in the depths nmay
return through the cycle of life, to kill.

SUBSCRI PTI ONS

Menbers pay $20. 00 yearly and Associ ate
Menbers $15. 00. Associ ate nmenbership is
avai |l abl eto those neither nedically qualified
nor engaged in hyperbaric or underwater
related research. Menbership entitles
att endance at neetings andthe Annual Scientific
Conference and receipt of the Journal/
Newsl etter. Anyone interested in joining
SPUMS should wite to the Secretary of SPUVS,
Dr Chri stopher J Lourey, 43 Canadi an Bay Road,
Mount Eliza, Victoria, 3930.



4
M NUTES OF COWM TTEE MEETI NG

HELD AT: 25 Hastings Road, Frankston,
Victoria on 26th Novenber, 1980, at 2000
hours.
PRESENT: John Kni ght (President),

Bill Hurst (Treasurer),

Victor Brand, Beryl Turner,

Chris Lourey (Secretary).

APOLOG ES: Darrell Wallner, Douglas \Wal ker.

M NUTES OF THE PREVI QUS MEETI NG
and accepted as correct.

Read

BUSI NESS ARI SI NG

(1) The President tabled aletter wittento
FAUl regardi ng t he nedi cal eval uati on of
sports divers. Thisisto be promul gated
in the SPUMS Journal .

(2) A protocol of nanagement of diving
acci dents, as presented at the Si ngapore
Meeting in June, 1980, together with the
School of Underwater Medici ne Energency
t el ephone nunber to be promul gated to -

(a) Safety Oficer and Nati onal Director

of Coachi ng, AUE
(b) FAU
(c) The Health Conmissions of all

States and to al | Hospital Casualty
Departnents, w th an acconpanyi ng

letter.

(d) The Australian Resuscitation
Council, wth an acconpanying
letter.

The President
pr ot ocol

volunteered to prepare this
with assistance from Victor Brand.

TREASURER S REPORT:

The current Tradi ng Bank bal ance as at 24th
Novenber, is $4,347.61. The fixed deposit
stock as per the Annual Audited Report plus
accrued interest.

It was noted that the cost of the Keynote
Speaker/ Guest Lecturer has been made good in
previ ous years fromconsol i dat ed revenue. The
hazards of this were discussed and it was
unani mously agreed that this cost should be
paid fromthe Registration fee at the AGM It
was unani mously agreed that the registration
fee for the 1981 AGM be $70. 00.

CORRESPONDENCE RECEI VED:

(1) The South Australia Di ving Death Report.

(2) Barol ogia.

(3) Dr Mchael Strauss - The Chai rman of the
Annual Scientific Meetingof thedinical

Application OF Hyperbaric Oxygen.
Regarding their nmeeting in June, 1981.

(4) Consultative Diving Report - “Heal th and
Safety at Wrk” fromthe Di vi ng Medi cal
Sub- Commi tt ee - Uni ted Ki ngdom f orwar ded
by Dr Di ck Adans.

BUSI NESS ARl SI NG FROM CORRESPONDENCE:

The Secretary to forward a copy of this report
to both the:

(1) PDAA

(2) The Diving Central

Medi cal Registry.

SECRETARY’ S REPORT:

The Secretary presented a report on the pl ans
for the 1981 AGM Scientific Meetingto be held
at t he Argao Beach Resort, Cebu, The Phi | i ppi nes.
An invitation is to be sent to all the
Phi | i ppi ne Di ving organi zati ons and Medi cal
Practitioners inviting their participation
and presence.

A report on the Secretary’s address to the
Executive i n At hens was gi ven - conci se report
was pronul gated in the Secretary’'s letter to
menbers. The 80’s hopefully will see the
devel oprment of fruitful exchange between the
two societi es.

Dr David Elliott has accepted the invitation
to be the Keynote Speaker/ Guest Lecturer at
the 1981 AGM

DI PLOVA OF DI VI NG AND HYPERBARI C MEDI ClI NE:

Dr B Turner as Convenor of the Diploma Sub-
Conmittee presented a Report on discussions
hel d wi th the Conmbnweal th I nstitute of Health
(incorporating the Industrial Health and
Tropi cal Medi ci ne School) and The University
of Sydney. A separate report of this was
tabl ed and accept ed.

The dates of the Underwater Medicine Courses
for 1981 were promulgated in the Secretary’s
letter to nenbers.

THE JOURNAL:

The next edition of thejournal to be published
at the end of 1980.

FUTURE MEETI NGS:
It is proposed to hold the next Executive

Meeting, together with a One-Day Scientific
Meeting at the School of Underwater Medi ci ne.

Dr Beryl Turner kindly agreed to organize
t hi s.
As per attached list (not printed)

GENERAL BUSI NESS:

The President presented a report on a neeting
with COVEX (13.11.80) held for the diving and
nedi cal communi ti es.

The Meeting cl osed at 2300 hours.



AN EPI DEM OLOG CAL STUDY OF FATAL DI VI NG
ACCI DENTS I N TWO COMVERCI AL DI VI NG
POPULATI ONS

MVE Bradl ey

US Naval Medical Research Institute

The di stribution of fatal diving accidents in
the comercial diving population in the Qulf
of Mexico and in the British sector of the
North Sea has been exam ned and the factors
whi ch i nfluence or determ nethat distribution
are discussed. Recommendati ons for safer
di vi ng practices are present ed and ar eas where
research is needed are suggested.

There are a estimat ed 905 conmerci al diversin
the US who work in the Gulf of Mexico. From
1968 to 1975 there was an average of 2.25
deaths per year in this group of divers, an
annual average fatality rate of 2.49 per

t housand per year. About 700 conmerci al

divers work inthe British sector of the North
Sea. From 1971 to 1978, there has been an
aver age of 3. 375 deat hs per year inthis group,

which is a fatality rate of 4.82/1,000 per

year. The incidence of fatal diving accidents
for each year in these two diver popul ations
is presentedin Table 1. Fromthis datait is
apparent that comrercial diving operationsin
the North Sea are nore hazardous than those in
the cGul f of Mexico. In the @ulf, the highest

fatality rate occurred from1968 to 1970. In
the North Sea, the peak period was from 1974
to 1976. These periods correspond with the
introduction of new diving techniques and
hei ght ened di vi ng operations. It is noteworthy

that in recent years there has been a
substantial reduction in nortality in both
ar eas.

TABLE 1

FREQUENCY OF FATAL DI VI NG ACCI DENTS I N
COMVERCI AL DI VI NG

GULF OF MEXI CO
Year 1968 1969 1970 1971 1972 1973 1974 1975
Deat hs 4 3 5 1 1 1 2 1

NORTH SEA
Year 1968 1969 1970 1971 1972 1973 1974 1975
Deat hs 1 1 2 5 6 7 3 2

Most accidents involve nultiple factors that
are nutual ly interacting. To understand the
cause of accidents requires identification
and anal ysi s of i nteractions between vari abl es
that differ widely. One successful technique
for anal ysing accidents is an adaptation of
epi dem ol ogi cal net hods. Thi s approach anal yses
accident datainterns of interaction between

“host factors”, “environmental factors” and
“agent factors”. Host factors are the
characteristics of the persons suffering
injury; environnental factors refer to

situational variables that predispose or
contribute to injury; and agent factors are
t he agenci es capabl e of producing injury.

HOST FACTORS

Age and experi ence

The average age of the divers who died in the
Gul f of Mexico was 34.1 years with a range of
21 - 50 years. The nean age of the diving
fatalities in the North Sea was 26.5 years,
with arange of 20 - 40 years. Because the data
was i nadequat e, t he degree of experience coul d
not be assessed for either group; however, the
younger age of the North Sea fatalities in
whi ch 77%of the divers were between 20 and 29
years of age suggest a | esser | evel of diving
experi ence.

Heal th of a diver

The nature of diving requires that divers be
i n good heal th. Neverthel ess, a snall nunber
of diver fatalities occur because of mnedical
conditions that contribute to the accident.
In one (6%total) of the accidents inthe Gulf
and in tw (7% deaths in the North Sea,
medi cal conditions that contributed to the
fatality were present.

Behavi oural factors

Behavi oural dysfunctionindivingisthe major
contributor to diving accidents in all diving
popul ati ons. Behavi oural dysfunction in

divers may take the form of poor judgnent.
Anxi ety and panic have been recognised as
important contributors to fatal diving
accidents. In 17%of the Gulf accidents and

15%of those in the North Sea, poor judgenent
or panic on the part of the diver was cited.

Summary of host factors

The “typical” commercial diver involved in a
fatal diving accident is nost likely to be in
his md twenties. He is in good health. He
i s probabl y somewhat i nexperi enced as a di ver.
Poor judgment on his part or panic are
occasional conconmitants to the accident.

ENVI RONMENTAL FACTORS

factors that can contribute to
are vari ed. They

Envi r onnent al
a fatal diving accident

i nclude but are not limted to:
a) depth of dive;

b) br eat hi ng gas;

c) weat her;

d) sea state;

e) current;

f) equi pnent fail ure;

g) capability of others;

h) nar cosi s;

i) clarity of water.

Depth of dive

In the Gul f, the mean depth of dive in which

there was a fatality was 136 feet (range 0 to
340 feet). The nmean depth of North Sea dives
was substantially greater (223 feet, range 0
to 500 feet). The percent distribution of
these accidents was according to depth is
presented in Table 2. The mgjority of fatal
diving accidents in the North Sea occurred
during dives in excess of 200 feet. In both
the &Gul f and North Sea epi sodes of unexpl ai ned
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di ver unconsci ousness or unaccount abl e acti ons
have been contributory to acci dents occurring
during dives of 300 feet and greater.

TABLE 2

THE DI STRI BUTI ON OF FATAL DI VI NG ACCI DENTS
ACCORDI NG TO DEPTH

Dive depth Gulf of Mexico North Sea
(feet) (9 (9
Sur f ace 17 16

1- 100 25 16
101- 200 33 16
201 + 25 52

Br eat hi ng gas

Conpressed air was the breathing was in use
during the majority (67% of fatal accidents

inthe Gul f. Heliumoxygen m xtures were nost
comonly (63% in use during fatal North Sea
acci dent s.

Col d

Col d was nentioned as a contributory factor in
11% of the North Sea fatalities. |t was not
a factor in any of the Qulf accidents.

Sea State

Heavy sea st at es were consi deredto be a factor
i n 15%o0f the North Sea accidents; all of these
acci dents occurred on the surface. |n none of
t he Gul f acci dents wer e bad weat her condi ti ons
considered to be a factor.

Equi prent failure

Severed or foul ed hoses occurred in 33% of
fatalitiesinthe Gulf and in 11%of the North
Sea accidents. | n 11%of the North Sea deat hs,
a diving bell was dropped; in another 19% of
the North Sea fatalities there was sone form
of equi pnent failure, usually concerned with
t he underwat er breathing gear.

Capability of others

In 33%o0f the Gulf fatalities andin 22%of the
North Sea accidents, there was some form of
judgnmental error by the diving supervisor,
tender or bell man.

Summary of environnental factors

consi derable influence of
environmental factors in conmercial diving
fatalities. Deeper dives carry a greater
risk. Cold and sea state contribute heavily
inthe North Sea. However, the nost inportant
environnental factors present in fatal
acci dents, are equipnment failure and diver
supervi sor/tender error during the conduct of
the dive. | nproved equi pnent sel ection,

There is a

mai nt enance and operation together wth
adherence to cogent, safe operating and
energency procedures, would appear to offer
t he great est possibility of reduci ng acci dents.

AGENT FACTORS

Agent factors arethose agenci esthat constitute
the di rect causes of i njuries. Thedistribution
of agent factors in these two populations is
givenin Table 3. Inboth groups, drowni ng was
the nmpbst common proxi mate cause of death.
Deconpression sickness/air enbolism and
asphyxi a were next in order.

TABLE 3

THE DI STRI BUTI ON OF CAUSES OF DEATH I N
DI VI NG ACCI DENTS

Cause @ul f of Mexico North Sea
(9 (9
Dr owni ng 44 63
Deconpr essi on
Si ckness/ air
enbol i sm 28 19
Asphyxi a 17 7
Trauma 11 0
O her 0 11
SUMVARY
Conmerci al diving is a hazardous occupati on.

Neverthel ess, the fatality rates are not as
hi gh as sone ot her hi gh ri sk occupati ons, such
as anthracite mning in the US In recent
years, there has been a significant downward
trend in fatality rates in the comercial
di ver popul ations in the North Sea and i n the
@l f of Mexico.

The i nteracti on of host factors, environnent al
factors and agent factors in commrercial diving
fatalities has been exam ned. The contri bution
of environnmental factorstodiving fatalities
appear s t o be t he great est probl emand t he nost
anenabl e to change. Research into the cause
of diver wunconsciousness and inexplicable
action occurring at depths below 300 feet is
needed.

Acknow edgenent s

Naval Medi cal Resear ch and Devel opment Conmand,
Work Unit No. MD099 PN. 002. 7062. The opi ni ons
and assertions contained herein are the
private ones of the witer and are not to be
construed as official or reflecting the views
of the Navy Departnent or the Naval Service at
| arge.

REPRINTED BY KIND PERMISSON OF THE
UNDERSEA MEDICAL SOCIETY FROM THE
ABSTRACTS OF THE SEVENTH SYMPOS UM
ON UNDERSEA PHYS OLOGY.



SEVERE ACUTE ASTHMA WHEN DI VI NG

An experienced 21 year old diver suffered a
life threatening attack of acute asthma while
participating in a FAU diving school course
of instruction. The incident occurred after
a class devotedto practisingtheretrieval of
a disabled diver from sea bottom depth 15
feet. Duetotherare good | uck of there being
several doctors in the course, and the skill
of theinstructors present, thevictimsurvived.
The probl em of deciding “Fitness to Dive” is
di scussed. This account s based on the
reports of two of the doctors present, nmade to
“Stickybeak” Incident Report Project.

The diver in question had been attending a
di vi ng school with the intention of obtaining
a diving accreditation. H s pre-dive nedical
exam nation had been carried out by a very
experi enced nedi co-di ver, and theinformation
obt ai ned fromt he novi ce was that, prior tothe
instruction course, he had carried out sonme 30
dives to a depth of 130 ft. At the nedical
exam nation the diver was noted to be a
confident extroverted personality admtting
to a past history of asthma, for which he used
Ber ot ec and Becoti de i nhal ers. At the tine of
t he exami nationthere was no clinical evidence
of broncho-spasm Vital ograph readi ngs were
Vital Capacity 4.6 litres, FEV; 3.9 litres.
These figures were wthout the use of a
bronchodil ator. There was normal ECGtracing
and chest X-rays were also wthin nornal
limts. The nedical advice givento the diver
was that he would be fit to dive providing he
was free of all asthma synptons and had taken
an inhal ati on of Berotec prior to his actual
di ve. This advi cewas significantlyinfluenced
by t he al | eged pr e- exam nati on di vi ng experi ence
of the patient and his statenent that he had
never been troubl ed by ast hma synpt ons duri ng
such di ving.

On the day in question the external air
t enper at ure was approxi mately 16°C, t he water
was cold, with aslight sea, and a fresh breeze
was bl owi ng. The FAUl rescue and resuscitation
exer ci ses had j ust been conpl et ed by t he group
of six novice divers, under an experience
instructor, and the weight belts retrieved
fromthe sea bottom (5 m, when one of the
pupils was seen to be holding on to the pier
near whi ch t hey had been di ving. Aninstructor
swamto his side and was i nforned that he was
suffering froman epi sode of asthma and that
a suitable inhaler to control his condition
was i n his car. The victims buoyancy vest was
i nfl ated and he was assi sted to the shore sone
25-30 yards away. Hi s gear was progressively
removed duringthistime and one of the doctors
tol d of the emergency. This w tness notedthat
the victi mwas cyanosed during the return to
shore, where he then sat just abovethewater’s
edge with his arns braced under his knees,
wheezing on inspiration and expiration and
passi ve whi |l e ot hers renmoved hi s wet suit top.

Wthin a matter of a minute or so he suffered
i ncreasi ng cyanosis and dyspnoea and becane
unconsci ous. He was |l aid on his back with his
head ext ended t o mai ntai n an ai rway, and whil e
inthis positionsufferedatonic-clonic Gand
Mal seizure. H s airway was nai ntai ned cl ear

at all tines. Post-ictally, with decrease in
muscl e tone, nobuth to nmouth ventil ati on was
instituted and he was covered with towels in
an attenpt toprevent chilling. After amnute
or two he commenced breathing again and
Berotec was adni ni stered. Five puffs were
gi ven, at successive inspirations, though the
first two were probably not functional.
Throughout this period of tine bradycardia
becanme pronounced, but there was not at any
time cessation of his heartbeat. Hi s
respirations increased and the former extrene
cyanosis started to dimnish so it becane
possibletoroll himonto his sideinthe coma
position. At this tine some oxygen becane
avai | abl e and i ntranasal oxygen was conmenced.
Hi s mouth was cleared of nucus, saliva and
bl ood.

The bl ood in the nucus fromhis mouth caused
qui te some anxi ety but was, it seens probabl e,
the direct result of trauma to his tongue and
lips witnessed during the seizure.

H's pupils on first exam nation when he was
conscious were fairly dilated, and in fact
became very large during the subsequent
hypoxi a and sei zure. They di d not decrease in
size until he regai ned consci ousness sone ti ne
later. Prior tobeingrolledontohissideit
was checked that he was ventil ati ng both | ungs
and that there was no clinical evidence of a
pneunot hor ax. Ther e wer e no si gns of pul nonary
bar ot rauma.

Shortly after this stage in recovery had been
attai ned an anbul ance arrived, and reliable
oxygen and sucti on equi pnent becane avai | abl e.
There was no evidence of inhaled nucus on
sucki ng out his airways. This nanagenent was
continued during the journey to hospital. Hs
conscious state inproved during this 15-20
m nut e anbul ance trip and on arrival he was
conscious and responding to sinple verbal
comuands, but it had becone apparent during
transport that he was wheezi ng agai n, al t hough
no cyanosis or real respiratory distress was
noted. On arrival at the Casualty departnent
he was consci ous and aski ng what had happened.
He was therefore started on an intravenous
drip with 250 nmg of Ami nophylline in a one
litre flask, and an initial slowintravenous
dose of 250 ng Ami nophyl|line was given.

At this time the patient conpl ai ned of being
unabletosee. Hecouldnot initiallyidentify
I'ight or dark but said that, though unable to
see, it was light. Hi s vision progressively
returned to areliablefinger counting acuity
over the next 25-30 minutes. H s BPon arrival
was 165/95 and he had nmarked bradycardia,
pul se rate about 60 per mnute. Hs BP
gradually settled to about 135/80 and his
pul se rate increased to about 20 per minute
over the first 20-30 nminutes in Casualty.
After the first half hour in Casualty he was
still confused, sonewhat disorientated,
questi oni ng but co-operative. Wil e his fundi
were visualised he had fairly continual eye
nmovenent, so fundoscopi ¢ exam nation was | ess
than i deal but no evi dence of abnornality was
found. H s co-ordinationwas grossly inpaired.

with
and

H s condition progressively inproved,
dramatic inprovenent in his vision
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resol ution of his wheeze. He was di scharged
the following norning, at that tine there
still being some blurring of vision which
cl eared on concentration or blinking. He had
no nenory of the episode other than of being
short of breath.

On quest i oni ng hi mno past history of “fitting”
could be elicited. He had a past history of
asthna and i n fact had suffered an attack four
days previously and adm tted that he had “not
been 100% since then. He usually had good
control of his asthma wth Berotec, he
cl ai med. He also nentioned that he was
allergicto Ampicillin, which luckily had not
been used.

Nei ther his group instructor nor his fellow
pupils had noted any evidence of illness or
wheezing prior to the incident. He had

appeared, in fact, to be enjoying hinself
i mensely and |ooking forward to his 21st
bi rthday the next day.

Later conversation with the victimconfirned
t he pro-di ve psychol ogi cal assessnent, for he
said, “She’ll be right, jack, and in any case
| amgoing to continue diving”. Needless to
say, his medical “fitness” has been wi t hdrawn
since this incident, but this wll nmerely
prevent him obtaining skilled instruction
and, seem ngly, not prevent himfromdiving.

Di scussi on

The ast hnma epi sode nmay have been tri ggered by
the aspiration of a small quantity of water,

t he exertion, the coldwater, or tension of the
training situation, either singly or in
conbi nati on. The pro-existing |ow grade
ast hma over the four days before the dive was
a contraindication to diving of which he had
been specifically informed. He had failed to
advi se hi s buddi es of either his asthma or his
allergy, and in nost situations this could
have proved fatal tohim It is not known how
reliably he represented his diving experience
and hi s freedomfrompast ast hma whi |l e di vi ng,

but his alleged decision to continue to dive
suggests that he woul d be unlikely to supply
informationliableto disqualify hinself from

the sport on nmedical grounds. He woul d
certainly be unwise to assune that all his
future diving buddies will be as alert and

skill ed as those he was with on t his occasi on.

The question of Medical Fitness to Dive is
certainly not amatter of cl ear bl ack and white
decisionsinall cases. It iseasytohavefirm
criteria but life often fails to conformto
clear-cut categorisation, and our real
docunent ed know edge of the significance of
physi cal divergences from the perfect is
sl ight and based on the few m shaps, ignoring
the possibly vast nunber who suffer no ill
effects. Inthis man’s case the history of his
havi ng made a | ar ge nunber of uneventful dives
made the conditional medical approval not
unr easonabl e, though it is not known whet her
the reason for such reservations inthe supply
of approval was put inwiting. Thereis also
the de factosituationthat at the present tinme
the applicant can go to any doctor for a
“Medical”, and the additional factor that

nmedi cal checks may, on occasi on, be undertaken
after the course has been started (or even
conpl et ed) at sone di vi ng school s outside the
mai n I nstructor organisations. The nedical
reason nost comonly given for prohibiting
di ving by asthmatics is the risk of pul nonary
barotrauma on ascent. In the few cases known
to the Stickybeak Project, surface dyspnoea
seens to have beenthe critical disability and
the victins to have known of their disability
and onmi tt ed adequat e use of their nedi cations.
Personality factors seemto be critical in
asthmatics, as they are in so nany other

circunmstances. “Fitness” isstill adebatable
concept .
The incident confirned the inportance of

wear i ng an adequat e buoyancy ai d and of bei ng
near your well trained buddy. It also
hi ghlights the problens which can arise in
givingawel | consi dered assessnent of “Fitness”
in a person already apparently denbnstrating
de facto fitness for the job situation under
assessnent.

Acknow edgenent s

The very full reports by two of the doctors
concerned in this incident are gratefully
acknow edged, andinparticul ar their pernission
to publish this report.

STOP PRESS ADDENDUM

Since the above was witten a fatality
associ ated wi th an asthmati c attack while
diving has been reported in another
St at e.

NEW WATER SAFETY SYMBOLS

The St andar ds Associ ati on of Australiarecently
| aunched a series of five synbols designed to
create a greater awareness of water safety.
The signs cover swnmming, surf boarding,
wat er - skiing, scuba diving and fishing. It
woul d be i nteresting to knowwho wi |l have the
task of placing the SCUBA di vi ng war ni ngs, as
t he present concensus i s that scubafatalities
are related to the concurrence of a nunber of
factors and only rarely to the i nnate danger
of the locality. Any reader know ng how the
signs are to be distributed is asked to
comuni cate with the Editor.

SEVENTH ANNUAL CONGRESS COF THE EUROPEAN
UNDERSEA BI OMEDI CAL SOCI ETY and SYMPOSI UM
ON DECOVPRESSI ON SI CKNESS

present ed by
NORTH SEA MEDI CAL CENTRE, GREAT YARMOUTH,
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NEAR DROWNI NG OF A DI VER

Fromt he STl CKYBEAK Non- Fat al | ncidents File.

The victi mwas a healthy 17 year ol d youth. He
was one of a group under instruction in Scuba
diving fromaqualifiedinstructor and had, in
conpany with the others, made two Scuba di ves
in fresh water before being allowed to nake
this first open water sea dive. Conditions at
sea were calm current |less than half a knot
and visibility over 60 ft, which was nuch
easier than the current and cold of the
freshwater dives. The dive boat was a 130 ft
vessel and there was a 16 ft dinghy with twin
out board notors as safety boat.

The victimwas the first to enter the water,
alOoft junpentry. Wilewaitingfor his buddy
to enter he hung on to a pontoon for several
m nutes. He was not wearing his nask and had
nei t her hi s snorkel nor his demand valveinhis
mouth at this tine. |In fact his buddy never
entered the water, for the victi mwas seen to
float gently away on the surface for 40-50
netres and then heard to cry “HELP' before
di sappearing beneath the surface, the first
i ndication that anything was wong. The
i nstructor i medi at el y grabbed a mask, snorkel
and fins and swam to the victims |ast
position, there making a brief 5-10ft diveto
see what had happened. Before ascendi ng he was
able to see the victi mnear the sea bed 60 ft
bel ow, wi thout his tank and wei ght belt and
with only one fin on. He seened to be noving
the legwith the remaining finasif starting
to make a free ascent. However, after taking
anot her breath, he di ved agai n and, found t hat
the vi cti mwas no | onger novi ng and was on t he
sea floor, so he continued his descent and
brought the victimto the surface. There he
started in-water EARand attenpted to feel the
pul se while awaiting the (rapid) arrival of
the safety boat. Reputable observers noted
that therewas |l essthana 2.5 m nutes interval
between the victinis subnmergence and his
receiving CPR on the deck of the dive boat.
On the boat it was noted that at 15 mi nutes the
pul se could not be felt but at 25 minutes it
was agai n not ed, whil e breat hing started again
at 30 mi nutes. Much frothy fluid canme fromthe
nmout h during resuscitation. There were no
nmedi cal or paranedi cal personnel present but
there were three experienced persons able to
undertake and maintain treatnent. The only
occasi on when the victimbecane cyanotic was
when an i nexperi enced oper at or was perfornm ng
the EAR

After reaching shore the victimwas fl own by
flying boat to a Base hospital. On arrival at
Casualty he was unconscious and thrashing

about in bed. He had grunting respirations,
responded to painful stinuli with novenent,
but was not cyanosed. Pupils R=L, both

reacting to light. His initial blood gases
wer e adequate. He was transferred to the I CU
for cl ose observation, with a nasopharyngeal
airway in situ. However, he devel oped mar ked
respiratory distress and cyanosis, SO was
i ntubated and ventil ated. A thiopentone
i nfusi on was comenced (as a brain-sparing
device), also IV fluids, antibiotics and
i nt ensi ve physi ot her apy.

The pati ent renmai ned cardi ovascul arily stabl e
and his neurogenic state inproved. He was
finally discharged from the |1CU breathing
spont aneousl y, tal king nonsense and wal ki ng
i nco-ordinately. However, his condition
continued to inprove over the next few weeks
wi th physi ot herapy, OTI, and speech therapy.
Assessnment by psychol ogi sts was that nmarked
impairnment of his visio-spatial cognitive
abilities had occurred, as well as a mlder
degree of dysphagia. A Wechsler Menory Scal e
gave a Menory Quotient of 58, indicative of a
significant menory i npai rment. There was al so
a mar ked tendency to confabul ate, associated
with this menory inpairment. His attention
span was al so inpaired. Fol | ow-up a nonth
after di scharge fromhospital showed that the

mental state had rmuch inproved and the
psychol ogi st estimated that the various
parameters of intellectual ability were all
“Wthinnormal limts.” I't is believedthat

the pre-accident status was average, SO no
significant norbidity i s nowapparent by this
testing.

COMVENT
This unfortunate accident illustrates the
rapidity with which a serious incident can

devel op and the vital inportance of i medi ate
appropriate response. The Instructor’s rapid
response, hisabilitytofreediveto60ft, the
nearby surface cover boat and the skilled
application of CPRsavedthevictinislife and
brain function.

It isdifficult to explainthe exact sequence
of events, not | east because the victimgives
avaryi ng expl anation of hisinitial problens,
soneti mes bl ame bei ng put on sighting a shark
or sting ray and at ot hers a knock on t he head
fromhi s tank bei ng bl amed. Possi bly t here was
sone aspiration of water whil e on the surface,
pani ¢ and ‘dry drowni ng’ then occurring, for
he appears t o have never breat hed fromhi s t ank
or used his snorkel and he was not wearing his
mask. Whet her the equipnment was dropped
underwat er while conscious or when acting
unconsci ously cannot now be known. He
apparently wore a buoyancy vest but this was
not inflated. The value of persisting with
active resuscitation despite absence of
consci ousness i s denonstrat ed, becausereturn
of cortical functions continued for several
weeks after the anoxic damage occurred, a
gratifying outcone for everyone concerned.

It is incidents such as this which underline
the i mportance of having skilled instructors
i n adequat e nunber s present duringinstruction
in diving, the speed with which appropriate
actionistakenbeingvital. It alsoshows the
value of the '‘simple skills’ of breath-hold
diving in an energency situation. The
Instructor is to be congratulated on his
conduct of this |esson.

SPUMS 1981 SCI ENTI FI C MEETI NG

Travel arrangenents are in the hands of ALLWAYS
TRAVEL SERVI CE, 168 H gh Street, Ashburton, Victori a,
3147. Tel ephone 03-258818.
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ANATOW OF A NEAR- ACClI DENT

From t he STI CKYBEAK Non- Fat al | nci dents
Fil e.

The writer of this Incident report teaches
Mari ne Sci ence and on this particul ar day had
taken his students to a reef conveniently
reached by a jetty from the beach. Vil e
giving thema pre-dive briefing at the end of
this jetty he sawa group of five Scuba divers
wal k past. Only one of themwore a wet suit,
two of them had no snorkels and none of them
had a buoyancy vest. Their deneanour caused
hi mt o f eel anxi ety concerni ng their awar eness
of the need for adequate diving skills for
diving here, so he went across to speak to
t hem The chap with the wet suit, but no
snor kel or buoyancy vest, was |ocal and the
ot her four were visitors fromNew Zeal and who
claimed that they had all received Scuba
i nstruction.

From the way they put on their gear, the
veracity of this statement was doubted. The
dive leader, the local man, junped off the
seaward side of the reef, with mask in hand
(not on his face!) and drifted slowy out to
sea whil e shouting instructions to the other
four. They junpedinafewninutes |ater, and
appeared to be fairly anxious. In fact, two
seened to beinnmldpanic andto be taking in

wat er. The dive | eader was now 30 netres out
to sea and still drifting, still with mask
(presumably) in hand.

“l shouted to himthat he shoul d cone i n cl oser
to his group because they seened to be in
difficulties, and was told, extrenely
inpolitely, to take nyself away and keep
quiet,” the reporter noted. Meanwhile one of
the three nales now appeared to be in the
initial stages of drowning on the surface.
When asked i f he was OK he nmade it quite clear
t hat he was not, and t hat he needed hel p to get
hi mout of the water as fast as possible, so
the witness junped in, retrieved him and
brought him onto the reef. It was not
necessary to ditch any of his gear or weights
because, despitethe choppy conditions, it was
possi bl e to support himquitewell withtheaid
of the rescuer’s Fenzy.

No sooner had this diver been rescued than it
appeared the sol e girl of the four visitors was
pani cki ng, and possi bly drowning, ten netres
away. She was taking in too nuch water to
answer questions, so she al sowas rescued. The
remai ning three of the group had meanwhile
swumt oget her and deci ded to subnmerge: their
bubbl es seenmed to indicate that they were
managi ng and inno difficulties. By thistinme
t he t wo who had j ust been rescued wer e observed
to have re-entered the water, this time onthe
i nside of the reef, and to be swinm ng off in
different directions.

Whi | e his mari ne students werereceivingtheir
interrupted instruction on the inner side of
the reef, he saw the girl diver frog-kicking
and breast-stroking, in Scuba gear, nearby.

This convinced himthat the visitors surely
coul dn’ t have used Scuba before, sohetoldhis
students (who were all PAD open water Scuba
divers) to continue their work while he once
nmore set out to find the girl and her “buddy”
(who was 40 netres away from her). They
accepted his adviceto goupontothe reef and
give away any idea of further Scuba diving
bef ore they drowned thensel ves.

Meantime the three others had surfaced on the
out si de of the reef, the two visitors seening
to be in some minor distress. They too had
deci ded that they had had enough. Speaking
later to the dive | eader, who was now quite
subdued, it was reveal ed t hat he had t aken t hem
to a local dive shop (which has since then
changed ownershi p and nanagenent) and there
t hey had hired Scuba wi t hout havi ng t o produce
any evidence of diver training. He still

insisted that they had all been trained, but

this seems difficult to believe on the
evi dence of the day’'s activities.

Thi s popul ar di ving area has had ei ght diving
fatalities over the years and nearly added to
thetally onthis occasion. It isinteresting
to specul ate whether ordinary sw mers, who
woul d | ack t he benefit of wet suit buoyancy and
Scuba air supply, would have survived the
circunstances with as little norbidity. The
fortuitous presence of skilled assistance
st ood bet ween several of this group and deat h.

DI SCUSSI ON PAPER

THE HOWand WHY OF REPORTI NG DI VI NG
OCCURRENCES

Dougl as \Wal ker

Newconers to diving may wel |l assune that the
reporting of diving incidents of any kind is
an unnecessary activity. They nay have seen
those Bibles of the diving world, the Diving
Manual s of the major naval countries and are
certainly awar e of the vol une of i nstructi onal
books which deal with the subject of diving.
They may admit that the exotic world of
Saturation Diving, nixed, Gases and HPNS, so
wel | covered by nmagazi nes and TV reports, has
some troubl es, but that is not their scene at
all. Experienced divers probably retain an
initiate' strust inthetruth of what they were
taught many years before, thoughthey naturally
cut corners on the Rules of Safe Diving they
subscri be to and support in public. They may
fear that making an incident report wll
reveal their corner-cuttingand sl oppy net hods,
bringing forth wath and retribution. Their
ot her thought may be that to conplain of any
excessive fatigue after a dive, the cold, the
nm stakes others are naking on dives where
ni trogen narcosi s “shoul dn’t” occur, or pains
after “no deconpressi on” di ve schedul es, wi ||
lead to comments on their lack of fitness,
skill and toughness. Such views, though
natural, are m staken.

Diving is above all else an activity where
nmorbidity has forced its practitioners, very
reluctantly i n nost cases, to | earn nore about
the rules for safe existence in the new



envi ronment. Nobody foretold the occurrence
of Nitrogen narcosis, Oxygentoxicity, Pul nonary
barotrauma, Salt water aspiration syndrome or
any of the other conditions now included in
Di vi ng Medi ci ne and bel i eved by nany to have
al ways been known and understood. Truth to
tell, we do not really understand where the
pain of the bends originates, l|et alone
whet her the “stops” shoul d be depth or near-
surface orientated.

In the early days of diving the diver was
treated, to a greater or |esser degree, as a
di sposabl e instrument of little worth. The

sufferings of |esser beings are easy to
sustain, amelioration an unnecessary
t ender ness. Wth the increasing cost and
techni cal conplexity of diving equi pnent and
the introduction of the concept of enployer
liability, this attitude has been markedly
changed. Though the concept of “try it on
Muggi ns” will never die, at |east nowadays
Muggins is likely to be a well paid vol unteer
of above the average health and skill. Should
he suffer no significant norbidity the new
Procedure wi |l be |l et | oose on everyone el se,
even t hough they not be the equal in health,
skill or adequacy of topside supervision.
Ther e wer e pl enty of “cowboys” onthe North Sea
rigs using advanced technology, it is now
known. The entry of Pleasure divers has
unexpectedly assisted the input of diving
information, for whereas “real divers” wll
keep silent about the occurrence of episodes
of unconsci ousness, the amateurs arelikelyto
seek t o howwhy t hey get di zzy and deaf and have
pai nful ears, etc., and if you have pai d good
noney for air you are nore likely to conpl ain
ifit tastes “dirty” and gi ves you a headache.
Ther e are many exanpl es of “real ” di vers using
equi pnent or schedul es they distrusted, |est
they j eopardi setheir futureprospects. Telling
t he boss that the equi pment is crook is not a
ri skl ess procedure in either industry or the
armed forces.

This tolerance of divers to nminor norbidity
and unsati sfactory condi ti ons nay denonstrate
an admirable “Can Do” attitude but is a
consi derabl e brake on Progress towards a
better awareness of the need to inprove out
nmet hods, to rethink our assunptions. W thout
the stinulus of critical feedback thereis a
tendency for a Mandarin Conpl ex to develop in
t he group of experts who cal cul ate t he Tabl es,
to take but one example. They beconme so used
to dealing with “hal f-time tissues” that one
gets the i npression that they cone to believe
such t hings can be cut out and exhi bited just
like the lungs or the heart. Inreality they
are only useful concepts which can hide the
extent of our ignorance by sounding
authoritative and should always be so
under stood. More accuratereportinginrecent
years has |l ed to the recognition of the conpl ex
nat ure of deconpression sickness, which sone
may f eel can “forgive the wi cked and puni shthe
godly”. There has previ ously beenaconforting
certainty that the human body obeyed the
Tabl es and that i pso facto the bent diver had
broken the rul es. Nobody told the experts of
the minor synptons or that cautious divers
added private safety factors, so howwere t hey
to knowthe limts of their theories? It has
taken a long time for it to be accepted that

t he physi ol ogy of a woman was quite likely to
differ from that of a young naval rating,
t hough on a separ at e pl ane bot h of t hese groups
were fully aware of the fact! As noted,
wi t hout an input of reports there can be no

effective check on the wvalidity of our
bel i ef s.
At the present tine our concepts of diver

fitness and of safe diving practice nay
requi re updating, a task made difficult by an
al nost conpl ete absence of witten evidence.
On the basis of a coupl e of cases of pul nonary
barotrauma in the Submarine Escape Training
Tank during “free ascent” practice, everyone
has to have a pre-ascent chest x-ray, but the
i nci dence of detectabl e (and detected) bul | ae
i s not published. Al though asthnais accepted
as an absol ute bar to diving, the only cases
so far known to the Australian Incident
Reporti ng Schenel have becone dyspnoei ¢ wi t hout
having the confidently predicted pul nonary
barotrauma. |In diabetes, as in asthma, there
is no information concerning the unknown
nunber of divers who may be diving w thout
disclosing their condition and wthout
nmorbi dity. Unknown because they are aware of
the “certainly not” they would receiveif they
made t heir condi ti on known to a di vi ng doct or.
It was diver deternmination2 not nedical
rehabi | at ory advi ce which broke the taboo on
any diving activities by paraplegics. Cur
certainties may someti mes bear bei ng t enpered
by t he granti ng of speci al wai vers to sel ected
i ndividuals. Only confidential reporting can
hope to establish whether there are nmany
“unfit on medi cal grounds” divers operating at
present.

There are t wo naj or phil osophical attitudesto

reporting schenes. One holds a belief in
conpul sory reporting. This never works
efficiently because only incidents which

cannot be hi dden are reported and thenw th the
m ni mum of self-inplicating details. The
ot her approach depends on t he assunption t hat
i f you can persuade the persons concerned of
the value to thenselves and others of the
reports and reassurethemthat neither publicity
nor retribution will result, they will co-
operate. Thereis anecessarycorollarytothe
institution of such schemes, that the results
be readily and speedily made available to
those interested and the inplications be
di scussed. It nust be nade absol utely clear
that at all times the identity of those
i nvol ved nmust not be discernible except to
t hose al ready wel | i nforned about theincident,
a proviso al ready | ong acceptedinrelationto
medi cal articles.

The aviation world has |ong recognised the
val ue and i ndeed necessity of incident Reports
in order to inmprove safety standards. The
United Airline’s “Non Punitive Reporting”,
NASA's “Voluntary Confidential Reporting
Systemi and the British “Confidential Drect
Cccurrence Reporting” (CONDORE) schenes are
mat ched here in Austral i a by t he Depart nment of
Transport’s schene, which treats accidents
and incidents as being of equal significance

because it 1is recognised that very few
accidents result from a single critical
factor. Al nost invariably, accidents evolve

froma conbinati on of adverse situations any
one of which inisolation wuld have anounted
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tononorethan asinpleincident. It follows
that the elimnation of any one of the |inks
i nthe chai nwoul d have al tered t he out cone and
therefore the identification of suchcritical
i tens has great i nportance. Though t he act ual
problens are different, the sane principles
apply concerning diving occurrence.

The fundamental objective is to pronote
safety, not to apportion blame or liability.
The Australian aviation schene contains a
guarantee3 that there will be no punitive
neasur es upon any pi |l ot who has asked for hel p
or made a report on an incident unless it is
appar ent beyond doubt t hat persons or property
have been exposed to danger because of a
dereliction of duty which anobunts to cul pabl e
negli gence, or a deliberate or contenptuous
disregard for the law by the pilot. Thi s
reservationis obviously necessaryinorder to
prevent m suse of the imunity of fer to escape
t he consequences of antisocial behaviour by
pre-enpting the | aying of charges. Even the
“Benefit of Clergy” in times past had to be
circunscribed to protect the community. But
nm sunder st andi ng concerni ng the application
of this reservation may become an excuse for
withholding of vital reports. Tr ut hf ul
disclosures are nmore likely if the person
maki ng t he report i s certainof anonymity when
some “sensitive” matter i s di scussed. Sources
may need such protection in regard to their
enpl oyers, enpl oyees, fell owworkers, aunion,
a governnent authority or |awers. The |ast
may prove the nost difficult to achieve.
Toreport unsati sfactory equi pnent or routines
may bring di sfavour fromothers invol ved and
no bureaucracy has ever said “welcone” to
critical advice fromlowinthe pecking order.
A totally independent schene is therefore a
necessity, its success depending on the
acceptance of the person receiving and
controlling the reports as having integrity,
experience of the matters i nvol ved, and a keen
interest inthe project. Dr Sem Jacobsen4 has
been i nvol ved for many years in the USAin the
field of aviation safety, and has recently
becorme involved in a sinilar capacity with
divers. Hehasreportedthat Mercury astronauts
have supplied himwi th i nformati on they were
unwilling to turn over to NASA directly, and
pi | ot s and ot her groups have sim |l arly provi ded
information under confidential conditions.
Thi s has been f ed back t o NASA and t he avi ati on
i ndustry in anon-attributable form Mich of
it woul d otherw se never be divul ged, except
as a result of difficult questioning at an
investigation into some serious accident,
whi ch m ght get the facts but certainly not the
truth “inthe round”. Inthe legal arena, in
t he gane of “find ascapegoat”, thewholetruth
i stooexpensivealuxurytobewllingly used.
There are two major problenms which require
overconming before the Commercial Diving
Conmuni ty gi ve unhesi t ati ng support to conpl et e-
di scl osurereports to persons or organi sations
outside their conplete control. The first is
the unresol ved ri sk of a subpoena concerni ng
such records. Al though some snart |awyer
nm ght t hi nk t o gai n advant age f romsuch a pl oy,

it would be a phyrric victory as henceforth
there woul d be no “sensitive” reports witten
and all the old ones would be destroyed.
Nobody in their right mnd woul d put the whol e
truth inwitingif it mght one day be used,
possibly in a selective and biased manner,
against himin court. No reporting schene
would survive if the status of Privileged
Communi cation were not to be granted to its
files of information. As | awyers consider
t hensel ves responsi bl e enough to have this
protectionvisavistheir clients they should
be able to see the force of this requirenent.
The second problemis the fear | est hard won
infornation of possible value in the battle
for contracts will |eak back to rivals nore
readily than at present. Such probl ens can be
solved with goodw || and commonsense for few

if any serious nisadventures or successes
occur where total secrecy is vital. An
excepti on woul d be shoul d soneillegality cone

hone to roost, naturally. The efforts of the
Associ ation of Diving Contractorsinthe North
Sea Gl R g diving industry to set up an
I nci dents Reporting Schenme is a wel come step
in the required direction.

As the intent is to inprove both present and
future safety, those receiving and exani ni ng
the input nmust keep in mind the possibility
that not only may the evidence enable a
ref i nenent of under st andi ng of di vi ng probl ens
but it may di scl ose unsuspect ed probl emareas

or the wunsatisfactory nature of present
bel i ef s. As Sherlock Holnes inmpressed on
faithful Dr Watson, we nmnust renenber “the
curious incident of the dog in the night-
time”.

Suggested itens for discussion:-

a. Are incident reports of value and what
shoul d be reported.
b. Shoul d professional diving problens/

occurrences be collected by a schene
controlled by Diving Contractors and
Sport/Scientific diving reports be
recorded by the conmbined Diving
Or gani sati ons, or shoul d sone i ndependent
body be set up.

C. Should a legally recognised status be
declared for such a repository of
i nformation.

d. How should findings and provisional
deductions be reported.
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DI SCUSSI ON PAPER

POST GRADUATE QUALI FI CATI ONS | N UNDERWATER
VEDI Cl NE_ AND RELATED FI ELDS

Beryl Turner

The purpose of this paper is to act as
a di scussi on/worki ng paper to facilitate the
devel opment of Post-graduate qualifications
in underwater nmedicine and related fields,
i ncluding hyperbaric nedicine and caisson
nedi ci ne. The parties involved in this
di scussi on ar e RAN, SPUMS, and t he Commbnweal t h
Institute of Health.

THE NEED

Australiais experiencing arapidincreasein
diving activities, involving industry,
conmercial fishermen and sports. It is
estimated that 10,000 new sports divers were
trained in Australiain 1979, and the current
increase in oil exploration is resulting in
greater offshore diving activity. The need
for nedical support and informed nmedical
advice to these activities has al so increased
concom tantly.

BACKGROUND

The Sout h Paci fi c Underwat er Medi ci ne Soci ety
(SPUVMS) was formed in 1972 and i n 1980 has 280
Austral i an menbers and 80 ot her nenbers inthe
Sout h Pacificregion. The societyis conprised
of medi cal and par amedi cal personnel interested
in Underwater Medicine and provides for
di scussi on between such people in sem nars,
conferences and the SPUMS Journal .

The Royal Australian Navy School of Underwat er
Medi ci ne i s an underwat er nedi ci ne research,
clinical and training facility and conducts
courses for nedical Practitioners, including
civilians, eachyear. This courseis conducted
in 2 conponents, basic and advanced, each of
two weeks duration. This is followed by a one
week course in hyperbaric medicine at Prince
Henry Hospital Hyperbaric Unit.

The Conmmonwealth Institute of Health was
formed in March 1980 from the Institute of
Cccupat i onal Medi ci ne and t he School of Public
Heal t h and Tropi cal Medicine. It is funded by
the Departnent of Health, is situated in
Sydney University Canpus and has acadenic
liaison with the University. A College of
Cccupational Medicine will be forned from
within the Institute in 1983-4.

THE PROPGCSI TI ON

Underwater Medicine and related fields are
probabl y best described as a specialty within
Cccupati onal Medi ci ne. For the purpose of
Post -graduate qualificationit i s not feasible
to consider Underwater Medicine a separate
entity necessitating aseparatecollegeinthe
long term

It is proposed that: Post - graduat e
qualifications in Underwater Medicine and
related fields be adnministered by the

Comonweal th Institute of Health in the short

term and by the College of
Medicine in the long term

Qccupat i onal

To devel op post-graduate qualifications in

this field along the follow ng lines:

1. Medi cal Exam ner i n Underwat er Medi ci ne.
Thiswouldbeacertificatelevel qualification
i ssued on conpletion of a 4 week course in
di ving medi cine conducted at the School of
Underwater Medicine and a 1 week course in
hyper bari ¢ medi ci ne conducted at Prince Henry
Hospi t al . Both courses would qualify a
medi cal Practitioner to conduct suitability
and annual nmedicals for divers.

2. Di pl oma  of Occupational Medicine.
(Underwater Medi ci ne). This would be a
di plomal evel qualificationissuedonconpletion
of both the certificate and the DOMwhi ch wi | |
be offered by the Institute in 1982 for the
first time. This would be an acadenic
qualification only and would not qualify the
Practitioner to charge specialist fees under
the terns of NASQAC

3. FACOM. An underwater medicine
practitioner woul d be adnmitted to the Col | ege
of Cccupational Medicine (when forned) as a
Fellow if he was the holder of a DOM
(Underwater Medicine) and had practised
underwat er medi cine for a period of 7 years.
The 7 year period is a standard tinme scale
speci fi ed by NASQAC f or adni ssionto a Col | ege
as a Fellow. This qualification would allow
the practitioner to charge specialist fees
under the terns of NASQAC.

TI ME SCALE
Certificate - 1981
Di pl oma - 1982
Fel | owship - 1983-84

Dr  Turner was, at the tine of witing this
paper, the Officer in Charge, RAN School of
Under wat er Medi ci ne.

SOUTH AFRI CAN CODE OF PRACTI CE
FOR RESEARCH DI VERS

The South African Bureau of Standards has
published a Code of Practice and diver
scientists are now able to register with the
Depart ment of Manpower Utilisationandentitled
to international recognition by obtaining a
CMAS Sci entific Diver Brevet. They nmust first
hold a CMAS 3-star diver certificate and
conplete an application form stating their
scientific affiliation, with approval of a
scientific divingassociation (eg. Barol ogi a)
and an establishment of |earning or research
(a nice distinction!). The Standard, as
judged fromthe summary avail abl e, appears to
cover bot h performance and or gani sati on of all
areas of diving, in all kinds of conditions.
The publ i cati on consi sts of 160+ pages i ncl udi ng
figures, diagrans and tables, and is priced
R20 pl us 4%GST and postage. |t may be obt ai ned
fromthe Scuth African Bureau of Standards,
Private Bag X191, Pretoria, RSA. 0001
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ALTERNCBARI C FACI AL PALSY FOLLOW NG AN
UNEVENTFUL DI VE

Fromt he STI CKYBEAK Non- Fatal Incidents File

A heal t hy 58 year ol d man suffered acute ri ght

ear pain and right facial pal sy shortly after
surfacing from a pl easant hookah dive at 43
feet for 75 minutes on an offshore weck.

I schaem a of the facial nerve as it traverses
the mi ddl e ear i s suggest ed as cause. Resol ution
of the paresis may have been accel erated by
hyperbaric oxygen therapy, which definitely
relievedthe severe ear pain. He was free from
apparent synptoms on di scharge from hospital

t he next day, thoughstill presentingbil ateral

drumchanges and post nasal drai nage of bl ood
stai ned exudate. Follow up has reveal ed no
resi dual hearing deficit, though decreased
lacrimation of the right eye, thought to be
per manent, troubles him

Case Report
The vi cti mwas a 58 year ol d man, of good heal th

hi story, who had received nunerous physical
checkout s bef ore undert aki ng di ving “t o ensure
safety”. He attended an ENT speciali st
regul arly and was known t o have sone bi | at er al
| oss of hi gher frequency appreciation (Figure
1). He had received certification in basic
scuba diving about 8 nonths before the
i nci dent, though he had been diving for 18
nmonths prior tothis. It had been noted that
he tended to be “air hungry” as a pupil. In
the past he had encountered considerable
difficulty in clearing his ears, and usually
woul d find a small anmpbunt of bl ood in his mask
after diving. He accepted this as a small
price to pay for the pleasure of diving. He
made it a habit to descend sl owl y and equal i se
careful Iy, ascendi ng a short di stance when he

could not clear his ears i mediately.
FIGURE 1.
AUDIOGRAM 14.3.80.
Loss
in dB
230 00 1000 2000 4000 8000 Hz
0 —
" e =
-
20 \-""C‘\
30 \\

90
100

Alr conduction Right O ameeuQ
Left X——X

The dive site, a weck, was about 2 nmiles
of fshore. There were three divers, one using
scuba and two others by 20 feet hoses froma
conmon tw n-tank fed singl e hose. Dive bottom
ti me was about 75 mi nutes, dept h never greater

than 43 f eet, a saf e non- deconpr essi on schedul e.

Al t hough the water was cold at first, this was
soon forgotten by the divers.

The dive was enjoyable, the victim feeling
totally rel axed and at ease. On one occasi on
he yawned and al | owed a smal | quantity of water
into his regulator, but this was swall owed
wi t hout any adverse synptons resulting. The
dive was term nated when the buddy noticed
that the air supply was a little restricted,
t hough the victimhinmself noticed no change.
Ascent was slow, though the buddy made an
accel erated ascent for the | ast 20 feet after
inhaling a little water.

I medi ately after surfacing, the victimfelt
a sharp, severe pain in his right ear, which
becamne persi stent and al nost i ntol erabl e as be
clinbedbackintohisinflatable (Tablel). He
then began to notice a strange sensati on over
the top of his left eye, a “prickly, numb
feeling” of the forehead above t he eyebrow. He
mentioned this unpleasant feeling to his
conpani ons, who wonder ed whet her hi s hood had
fol ded over itsel f and caused al ocal restriction
of the circulation. He doubted this as his
left eye now felt heavy, as if it wanted to
close itself. He also noticed a simlar
nunbness at t he base of hi s tongue onthe right
side, “likethe feeling of alocal anaesthetic
recei ved at the dentist”, and he could barely
control his bottom set of false teeth.

About five minutes |ater he noticed that his
right eye could not be closed, although his
| eft eye was now back to normal. The piercing
earache continued and his tongue was still
nunb. They all di scussed the problemand felt
it was something to do with sinus pain or a
m ddl e ear problem It took them25 minutes
to reach the shore, where the pain was so bad
that he only wanted to get hone.

He wal ked to his car and thenrealisedthat the
entireright side of his face was paral ysed and
the right side of his nouth was drooping. He
collected his diving gear fromthe boat and
informed sonme friends who had just arrived
that he intended to go hone. During his
journey he felt increasingly queasy and he was
afraid that he would becone violently ill
whi | e driving, al thoughtherewas nodizziness.
He therefore stopped at a rel ative’s home and
started to phone around for advice. By the
time he had contacted a “diving doctor” and
di scussed hi s synptons, he noticed that he was
nowabl eto close hisright eye. It was deci ded
that t here had probably been m ddl e ear damage
and he was advised to attend the nearest
hospital for several hours of oxygen therapy.
It was now 70 minutes after the onset of
synpt ons. However, at this tinme, a diving
instructor, one of those persons he had tried
earlier to contact, phoned back. After a
general discussion it was decided that he
should go straight to the nearest |I|arge
hospital, where hyperbaric facilities were
avail able if required, driven by a friend.



PLACE
AND TI ME

| nredi atel y
after surfacing

In boat, within
m nut es of
surfaci ng

I n boat,

m nutes |ater

In boat, 5

m nutes after
surfaci ng

On shore, about
30 m nutes
after

surfaci ng

Driving hone
in car

Tal ki ng on
t el ephone

At hospital
reconpr essi on

Duri ng
reconpr essi on
and | ater

before

In the hospital’s | CU he was gi ven Val i umand
pl aced i n t hei r nono- pl ace hyper bari c chanber

for oxygen therapy.

TABLE 1
NUMBNESS/ EAR PAI N DEAFNESS TI NNI TUS NAUSEA DI ZZI NESS
PARALYSI S
Ni | Severe Ni | Ni | Ni | Ni |
(right ear)
Nurmbness felt I ncreasi ng Ni | Ni | MIld Ni |
over top of left
eye, above eyebrow
Base of tongue Severe Ni | Ni | I ncreasi ng Ni |
on right side,
nunb. Left eye
wanted to close itself
R ght eye could Severe Ni | Ni | I ncreasi ng Ni |
not be cl osed; Left
eye back to nornmal.
Tongue still nunb.
“Entire right side Severe Ni | Ni | I ncreasi ng Ni |
of face” paral ysed.
Ri ght side of
nmout h dr oopi ng
Nunbness Severe Ni | Ni | Near - Ni |
decreasi ng Vom ting
Nurmbness Severe Ni | Ni | I ncreasi ng Ni |
decreasi ng
Par al ysi s Severe Ni | Ni | Ni | Ni |
subsi ded
Ni | Nil, after MId Ni | Ni | Ni |
10 mi nut es.
dryness and soreness of his right eye of a
progressive intrusiveness. This ultimtely
forced himto obtain specialist ophthalmc

He was taken to 30 psi

gauge on oxygen, at which pressure all
remai ni ng synptons di sappear ed. After 30
mnutes at this Pressure he was slowy
deconpressed over the next 30 mnutes. Wen
he “surfaced”, he noticed some right ear
deaf ness but the ear pain had cl eared. He was
allowed to return home the next norning,

r esi dual

deaf ness apparently being slight.

The Hospital’s Cinical Summary makes no
coment concerning the appearance of the ear
drums and the case was diagnosed as being
deconpr essi on si ckness.

I nspection on t he second day reveal ed grade |1
(R) and grade | (L) ear barotrauma. Audi ograns
(figure 2) showed hi gh tone | oss, but this was
a pre-existing condition. ENT speci al i st
check on day 6 reported right haenotynpani um
sone bl ood-stai ned exudate in the [ eft mddle
ear, and drai nage of some of these exudates in
the formof a dark, blood stained post-nasal
di scharge. It was not thought necessary, then
or later, to performeither a paracentesis or
insert ventilation tubes. Hi s hearing has
returned to pre-incident levels (figure 3).

Since this incident the victimhas perfornmed
t wo probl emfree scuba di ves, bothinlessthan
30 feet of water and the second for about 90
m nut es. However, he has been troubl ed by

advice. He was inforned that the |acrinal
gl and was not functioning and that artificial
| ubrication (drops) would be required for an
i ndefiniteperiod. Although coincidence of an
unrel ated factor cannot be excluded, the
condition may wel |l be a consequence of damage
to the facial nerve in the mddle ear.

DI SCUSSI ON

The hi story suggests that this man was one of
the | arge group of di vers who have equal i sati on
probl ens wi th their para-nasal cavities. Such
difficultieshen nimsedwthcareful attention
to descent equalisation. It is possible that
on this occasionthe cold water, conbinedw th
sone mnor reaction in the post-nasal space
fromthe small ampbunt of water unexpectedly
swal | owed, disturbed a precarious bal ance of
factors controlling nmddl e ear ventilation.
He had no warning synptons of equalisation
failure on either descent or ascent, which was
unusual for himand no stress on ascent. This
makes t he sudden onset of bil ateral m ddl e ear
barotrauma unlikely to be due to gross errors
by the victimand nore likely to reflect the
exi stence of sone significant anatom cal
variation fromthe average. The |eft-sided
forehead synptons nay indicate frontal sinus
dysbari smal one, but thereis the possibility
that theleft facial nerve was mal f uncti oni ng.
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FIGURE 2.
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The right-sided facial palsy is of the sane
nature as the cases described by Ml vaer and
others.1

I n his paper he described the occurrence
of dehi scence of the facial canal towards the
mddle ear, a condition said to have an
i nci dence between 5 and 57% The transient
nat ure of the synptons in this and ot her cases
makes it unethical to test the hypothesis by
surgi cal explorationandthe fact that exposures
to pressure changes are comon but synptons
rarely point to the conpl ex changes of events
necessary before conpression of the nerve
occurs. The dysfunction of thelacriml gl and
can reasonably be expl ai ned by damage to the
branch of this gl and fromthe facial nerve. it
cannot now be deternmni ned whether this damage
occurred at the time of the paralysis or was
a secondary effect through sone resultant
danage to t he vascul ar supply of the branch to
the gland. It is known that this dive, to 43
feet, was the deepest dive he had nade.

The di agnosi s of mi ddl e ear barotrauma made by
every diving orientated personinvolvedinthe
case, was confirned clinically. The use of
oxygen was apparently beneficial, although
the synptonms were resolving before this was
initiated. Wet her the use of hyperbaric
oxygen was t heoretically correct or not may be
debat abl e, but it appeared toresult inrapid
and lasting resolution of the severe right
sided ear pain. The wuse of a clinical
di agnostic | abel of “deconpression sickness”
may i ndi cate the need for any facility having
a hyperbaric chanber to be better aware of the
basi c di ving probl emrs which may unexpectedly
come into their care. The differential
di agnosis of barotrauma and deconpression
sickness affecting the ear has been well
descri bed. 2,3, 4

FIGURE 3.
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I NNER EAR I NJURI ES | N DI VI NG
DI FFERENTI AL DI AGNOSI S OF | NNER EAR
DECOVPRESSI ON SI CKNESS AND
| NNER EAR BARCTRAUNA

JC Farnmer, Jr.

Duke University Medical Center

Persistent inner ear injuries in diving have

been noted nore frequently over the past
decade and have been described in several
publ i cati ons. These injuries have been

classified as foll ows:

1. I nner ear barotrauma and | abyri nthine
wi ndow rupt ure.

2. Inner ear injuries occurring at stable
deep dept hs.

3. I nner ear deconpression sickness or air
enmbol i .

4. Sensori-neural deafness in relation to

hi gh background
conditions.

noi se during diving



Inner ear injuries occurring at stable deep
depths have been documented on only one
occasion and occurred shortly after the

begi nning of breathing a different inert gas
by mask whil e t he chanber remai ned at a stabl e
pressure, with the original helium oxygen
at nosphere. Injuriesrelatedtohighbackground
noi se have been suggest ed. The exact frequency
of these injuries is not known.

Most divers who suffer inner ear injuries in
relation to diving, have i nner ear barotrauma
and possi bl e | abyrinthine wi ndow rupture or

i nner ear deconpression sickness. In sone
i nstances the differential diagnosis of inner

ear barotrauma and inner ear deconpression
sickness is difficult. Sone of the related
dives are air exposures close to the no-

deconpressionlimits. Divers occasionally do
not know when during the dive the synptons
began. Also, signs of mniddl e ear barotrauma
suggesting the possibility of inner ear

bar ot rauma or signs suggesting deconpression
sickness may not be present. An accurate
diagnosis is inmportant, for the Ilikely
nmechani sms of such injuries strongly suggest

t hat reconpressi on be ani nappropri atetreatnment

for inner ear barotrauma and possible
| abyrint hi ne wi ndow rupture and unnecessary
del ay i n reconpressiontherapy for those cases
of inner ear injuries resulting from
deconpression sickness can increase the
I'i kel i hood of permanent deaf ness. Therefore,

the following review of current treatnent

recommendations andthedifferential di agnosis
of these two types of inner ear injuries in
diving i s presented.

I NNER EAR BARCTRAUNVA

I nner ear injuries occurring after relatively
shal | ow diving or with synptom onset during
t he deconpr essi on st age i n deeper di vi ng, have
been termed inner ear barotrauna. Such
injuries were first docunmented and naned by
Freeman and Ednonds in 1972 and have been
related to |abyrinthine w ndow ruptures.

| npl osi ve and expl osive mechani snms of such
ruptures have been postul ated. The expl osive
nmechani smsuggest s t hat wi t hi nadequat e i ddl e
ear clearing during ascent, intra cochlear

pressure as wel | as anbi ent pressure increases,

relative to middle ear pressure. Wth
straining or a Val sal va manoeuvre, a further

increaseinthispressuredifferential occurs,

wi th rupture of theroundw ndowor oval wi ndow
nmenbrane i ntothe m ddl e ear and t he subsequent

perilynph fistula. The inplosive nechanism
suggests that wi th a sudden Val sal va nanoeuvr e
whi ch does result in mddle ear ventil ation,

the rapid increase in niddl e ear pressure
results inrupture of the round wi ndow or oval

wi ndowinto theintra cochl ear space. Simons
has suggested that such pressure changes nay
also result in menbrane breaks within the
i nner ear. Which of these nechanisns is nore
often the cause of inner ear injuries during
t he conpr essi on phase of diving, as well of the
overal I frequency of suchinjuries has not yet

been est abl i shed.

Treat nent principles for i nner ear barotraunma
i nclude the follow ng:

1. The best treatnent
includes the avoidance of
conpression when the niddle ear pressure
equilibration problens exist and the
avoi dance of forceful Val sal va manoeuvres
at dept h.

2. Reconpression therapy should be avoided
since such therapy exposes the diver to
conditions simlar to those which resulted
in the injury.

3. A conplete otological evaluation by a
knowl edgeabl e physician should be
acconpl i shed as soon as possible.

4. Until such an eval uation can be obtai ned,
and appropriate treatment measures
initiated, nanoeuvres which may result in
an increase in cerebro-spinal fluid or
peril ynph pressure shoul d be avoi ded; this
i ncl udes t he avoi dance of coughi ng, straining
or exertion. Bed rest with head el evation
i s indicated.

5. Drugs to supposedly increase inner ear
bl ood fl ow are generally not effective and
may result i nadecreaseinintracranial and
i nner ear perfusion from shunting of the
axial circulation to other body regions.
Anti - coagul ants shoul d be avoi ded, because
of possible haenorrhage from traumati sed
tissues.

6. The need for immediate exploratory
tynpanotony i s controversial. Sone authors
have advocat ed i mredi at e expl orat ory surgery
in all suspected cases. O hers have
suggested reserving surgery for those who
do not i nmprove after a 48 to 72 hours of bed
rest with head el evation. Singletonet al.
in a review of 34 cases of |abyrinthine
wi ndowf i stul a, i ncl udi ng sone not associ at ed
wi th diving, noted better recovery w th bed
rest, head el evation and the avoi dance of
i ncreased intracrani al pressure, thanwith
surgi cal intervention. Caruso et al. state
that although the nmmjority of otologic
menbr ane ruptures may heal spontaneously,
wi th conservative treatment, such treat nent
may be associ ated wi th progressive hearing
| oss. They suggest that when t he di agnosi s
is fairly certain, surgery be perforned
wi thout delay to prevent further hearing
deterioration which may be permanent. We
advi se treating these cases conservatively
and reservi ng expl oratory surgery for those
who denonstrate no i nprovenent after 4 to
5 days and/or worsening in hearing after 48
hours of conservative treatnent.

is prevention. Thi s
descent or

I NNER EAR DECOVPRESSI ON SI CKNESS

During the past decade isol ated synptons of
i nner ear dysfunction occurring during or
shortly after deconpression from dives in
whi ch deconpression sickness is possible,

have been associated with inner ear
deconpressi on sickness. Aninal studies have
demonstrated bubble formation and/or

haenorrhage into the inner
and human investigations have shown a
significant <correlation between pronmpt
reconpression treatnent and recovery. This
entity appears to be nmore common wth
deconpr essi on fromdeep hel i umoxygen exposur es,
especially those involving changes to air
during |l atter stages of deconpression. Cases

ear fluid spaces
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have al so been noted t o occur during or shortly
after air divesrequiringstage deconpressi on.

The fol | owi ng principles of the managenent of
i nner ear deconpr essi on si ckness wer e proposed
in 1976 and thus far appears to be effective:

1. Vertigo, nausea, vonmiting, tinnitus and/
or hearing loss beginning, during or
shortly after the deconpression stage of
di ves in which deconpression sickness is
possi bl e, should be considered forns of
deconpressi on sickness and reconpressed
pronptly. Di vers who experience such
synmptons during or shortly after a switch
to an air environnent during deconpression
froma deep hel i umoxygen exposure, should

be switched back to the pre-synptomhelium g3

oxygen at nospher e and r econpr essed pronpt | y.
2. The opti mumtreat nent depth or depth of
reconpressi on has still not been est abl i shed.
Theoretically, the optinmum reconpression
depth is the | esser of the depth of relief,
or the bottomdepth. However, | abyrinthine
trauma resulting from inner ear bubble
formation may result in haenorrhage or
structural defornities and pronpt relief
wi Il not be seen, even though an adequate

depth of recompression to drive bubbles
back into solution is achieved. Al so,
returning to the bottom depth in sone

si tuations may be hazardous or i npracti cal .
Therefore, we arbitrarily suggest that the
opti mumtreat nent depthinthese situations
shoul d be at | east three at nbspheres deeper
than the depth of synptom onset. Wet her
or not alesser treatment depthw || suffice

has not been establi shed.
3. Drugs which supposedly increase
intracranial and i nner ear blood flow are

general ly not effective and may result in
shunting of blood tothe peripheral. Al so,
i f haenorrhage has occurred, anti coagul ants
may result in additional intra cochlear
bl eedi ng. Thus, these agents are consi dered
potentially harnful and not recomended-
Di azapam 5-15 mgm given intranuscul arly,
has been noted to result in significant
relief of vertigo, nausea and vonmiting
during otologic deconpression sickness.
This agent can suppress the nystagnus,
acconpanyi ng such injuries, and thus mask
a sign of optimum treatment. However in
many cases the synptons are so severe that
relief is desired. Fluid replacenent is
al so i ndi cat ed-

DI FFERENTI AL DI AGNCSI S OF | NNER EAR BAROTRAUVA
AND | NNER EAR DECOVPRESSI ON SI CKNESS

The nost inportant factors in accurately
differentiating inner ear barotrauma and
i nner ear deconpression si ckness, include the
knowl edge that such injuries can occur in
diving, famliarity with the 1likely
pat hophysi ol ogi cal nechani sns and t he obt ai ni ng
of an accurat e hi story and physi cal exam nati on.
O her factors to be considered in this
di fferential diagnosis includethe follow ng:

1. The time of synptomonset is inportant.
Divers who indicate that their synptons
started during conpression, are certainly

nore likely to be suffering frominner ear
bar ot rauma; whereas, di vers whose synpt ons
start duringor shortly after deconpressi on
are nore likely to be suffering frominner
ear deconpression sickness.

2. Knowl edge of thediveprofileisinportant.
Synpt ons of i nner ear dysfuncti on associ at ed
wi th shal | ows di ves, which do not approach
the no-deconpression limts, and in which
deconpressi on si ckness i s unlikely, should
not be suspected of resulting from
deconpr essi on si ckness. | nner ear barotrauna
iscertainlynorelikelyintheseinstances.

Al so dives associated with rapid descents

are nmore likely to result in inadequate

m ddl e ear pressure equilibration during

conpression, especially in inexperienced

di vers, subsequent inner ear barotrauna.
The presence or absence of associated

synptons should be noted. Di vers
experiencing ear pain or blockage or
full ness during conpressionarenorelikely
to devel op i nner ear barotrauma. Freeman
notes that the common factor in his series
of | abyrinthine window ruptures in divers
is difficulty in clearing the ears when
descendi ng. However, divers who note
symptons suggestive of deconpression
si ckness i nvol vi ng ot her organs or tissues
should certainly be suspected of having
their inner ear synptons secondary to
bubbl e f or mati on of t he i nner ear structures,
and/ or vascul ature.

4. The presence or absence of associated
physical findings are inmportant. Divers
who exhibit physical findings conpatible
wi th m ddl e ear barotrauma, suchasretrated,
haenorrhagic, or ruptured ear drum shoul d
certainly be suspect ed of havi ng a possi bl e

| abyrinthine w ndow rupture, as an
expl anation of their inner ear synptons.
Divers who exhibit other signs of
deconpressi on sickness, such as other

neur ol ogi cal deficits, shoul d be suspected
of having their inner ear synptons on the
basi s of i nner ear deconpression sickness.

An accurate differential diagnosis can be
difficult in those cases in which inner ear
synptons are first noted, after no-deconpressi on
di ves cl ose to the no-deconpression limts or
deeper dives in which apparently adequate
deconpressi on schedul es were fol |l owed and in
whi ch the divers cannot recall the tinme of
synptomonset. |n these instances, the other
factors such as associ at ed si gns and synpt ons,
should be considered. Divers who have
associ at ed synpt ons and/ or si gns of ni ddl e ear
barotrauma, should be suspected of having
i nner ear barotrauma and possi bl e | abyri nt hi ne
wi ndow rupture. For divers wi thout these
signs and/or synptons, additional factors to
be consi dered woul d be t he presence or absence
of other signs or synptons suggestive of
deconpressi on sickness or air enboli. | f
these are absent, and if none of the above
factors are hel pful inarrivingat adiagnosis,
the overal | type of diving shoul d be consi der ed.
Such cases associated with air divinginwhich
proper deconpr essi on procedures wer e fol | owed,
are nore likely to represent inner ear
barotrauma, since isolated deconpression
si ckness seens to be nore common with deeper,
hel i um oxygen exposure.



Fortunately, in npbst cases an adequate
determ nation of the time of synptomonset,
di ve profil e and the presence or absence of
ot her signs and synptons i s possi bl e and an
accur at e di agnosi s can be made.

Al cases of inner ear injury during diving
should have a conplete follow-up
ot oneur ol ogi cal eval uation after treatnent.
This should be done even though synptons
relief has occurred. I ndi vi dual s who
exhi bit pernmanent i nner ear deaf ness shoul d
not return to diving, since future injury

especially to the uninvol ved i nner ear, is
likely to result in significant permanent
disability.

In summary, an accurate diagnosis is
essential for the proper managenent of an
i ndi vidual suffering inner ear synptons
relatedtodiving. Usuallydifferentiation
of :

1. Inner ear barotrauma and possible

| abyrinthine wi ndow rupture related to
t he m ddl e ear probl ens duri ng conpr essi on.

2. Inner ear synptons associated wth
inert gas exchanges at stable deep
dept hs.

3. I nner ear deconpression sickness.

4. inner ear injury resulting from

excessi ve noi se exposureisnot difficult.

However, confusionastothedifferentiation
of inner ear barotrauma from inner ear
deconpressi on sickness has occasionally
occurr ed. In these instances, ngjor
consi deration shoul d be given to the depth
of dive, rate of descent, the breathing
m xture used, the time of synptomonset and
t he presence or absence of ot her associ at ed
signs or synptons.

REPRI NTED BY KI ND PERM SSI ON OF THE UNDERSEA
MEDI CAL SOCI ETY FROM THE ABSTRACTS OF THE
SEVENTH SYMPOSI UM ON UNDERWATER PHYSI AL OGY.

Ref erences have been del et ed as t hey do not

appear in the abstracts.

DECOVPRESSI ON SI CKNESS I N A
COMMVERCI AL DI VI NG POPULATI ON

MR Cross and LA Booth
Boul der Diving Research Facility

There are many different proprietary
deconpression tables in use in the UK sector
of the North Sea. The vast mmjority of
conpani es use tables of the US Navy origin.
O hers use tables derived from independent
| aboratories or produced within the conmpany.
There is considerable uncertainty as to the
true incidence of deconpression sickness
anongst conmmer ci al di vi ng popul ati on. However,
many believe that the incidence is far higher
than t he 2%val ue frequently quoted for the US
Navy tabl es. W have tried to obtain by means
of questionnaire analysis some idea of the

nunbers of men who have experienced
deconpression sickness and to relate the
pattern to the types of diving they have
perforned. This analysis is based upon the
answers to 240 questionnaires received from
di vers who presented thensel ves for nedical
exam nation for fitness to dive in the UK
Sect or.

The nean age of the whol e popul ation studied
was 30.1 years + 5. 6SD. The whol e popul ati on
was di vided i nto sub-groups according to the

divers’ experience of different npdes of
diving. It was found that the group who had
perforned air diving only, w thout surface
deconpression, formed the youngest group,

with a mean age of 25.7 years + 3.7SD (n=32),

whereas those with oxygen/helium experience
were the ol dest, with a nean age of 30.9 years
+ 5.6SD. 172 divers were included in this
| atter group. Nosignificant differences were
found between any of the sub-groups with
respect to years of experience as a conmerci al

di ver. In an analysis of the oxy/helium
experienced nen, no correlation was found
bet ween nmaxi num depth achi eved during their

career and their age or nunmber of years as a
pr of essi onal di ver.

O the 32 divers who had perfornmed air diving
only, wi thout surface deconpression, only one
had experienced deconpression, a cutaneous
mani festation. |n a group who had performnmed
air divingonly, but with surface deconpression
procedur es (n=63), 21 had suf f er ed deconpr essi on
si ckness. The difference between the surface
deconpression group and the non-surface
deconpression group i s significant, p< 0.05.
Eight of the men in the forner group had
experienced skin bends, nine reported |inb
bends and el even reported “niggl es” and three
men said that they had suffered Type 2
deconpr essi on si ckness.

172 men studied had perforned either oxy-

hel i um “bounce” diving or saturation diving.

81 of these divers reported having had
deconpr essi on si ckness, of which 63 were |inb
bends. The incidence was correlated with
maxi mum depth and their conmonest diving
depth. Thereis good correlationwth maxi mum
depth but no significant correlation wth
conmonest dept h.

TABLE 1
RELATI ONSHI P BETWEEN COMMONEST DI VI NG DEPTH
AND | NCI DENCE OF DCS OF ANY KI ND

Depth range (m Divers DCS Cases %

50 - 100 60 20 33
100 - 150 58 29 50
150 - 200 53 32 60

An anal ysi s was al so nade of the nunber of Type
1 bends experi enced by the men and it was f ound
that this didnot correlatesignificantlywith
either their age or the nunber of yours
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experience as a professional diver. A study
of the sites of bends showed that in all
groups, the upper part of the body was nore
af fected than the |l ower and al sot hat the ri ght
side of the body was nore conmonly affected
than the left.
TABLE 2

RELATI ONSHI P BETWEEN COVMONEST DI VI NG DEPTH
AND HI STORY OF DCS I N THE OXY- HELI UM GROUP

OF DI VERS
Dept h range Di vers DCS Cases
0 - 50 74 33
50 - 150 88 44
150 - 200 9 4

O the 172 m xed-gas di vers, 60 had experi enced
ni ggles (35% and of this group 28 adm tting
to not always reporting them The above
results suggest that the nunber of nen
experienci ng deconpressi on sickness inthe UK
sector of the North Sea, is greater than that
one woul d have expected fromthe | owreported
i nci dence of deconpression sickness onthe US
Navy Tabl es.

In particular, surface deconpressi on appears
to carry a significantly increased risk of
deconpressi on sickness. The correlation
bet ween the reported nexi mumdepth di ved and
t he hi st ory of havi ng experi enced deconpr essi on
si ckness supports thetheorythat theinci dence
of deconpression sickness increases with the
depth of the dive. The high incidence of nen
who consistently do not report mnor
mani festations of deconpression sickness,
suggests retrospective analyses of
deconpression logs may yield an artificially
low figure for the true incidence of
deconpr essi on si ckness.

Reprinted by kind perm ssion of the Undersea

Medi cal Society from the abstracts of the
Sevent h Synposi um on Underwat er Physi ol ogy.

THE PRESENT STATUS OF BONE NECROSI S RESEARCH

DN V&l der
Uni versity of Newcastl e-Upon-Tyne

At present, the MRC Deconpression Sickness
Central Registry in Newcastle-Upon-Tyne has
t he radi ographs of the bones of about 4, 600
prof essional divers. O these persons, 8 are
known t o have juxta-articular (A) lesionswith
broken joint surfaces (the npbst serious
out cone of bone necrosis). A further 44 have
unbr oken juxta-articular (A) |esions, which
are potentially disabling and 126 nore have
t he head, neck and shaft (B) |esions, which
have not so far been considered to be of any
significance to the health or efficiency of
t he subj ect concerned.

I n addi tion, we have noted i n our records that
39 divers have suspected juxta-articular
| esions and 66 divers have suspected head,
neck and shaft |esions. Fromexperience, we

know t hat sone of these affected | esions w ||
become definite in a year or so.

In ternms of an overall problembone necrosis
indivers does not appear to be overwhel nmi ng.
However, becauset he managenent of t he condition
issodifficult, it does seemto be inportant
totry to understand why it occurs, and what
its natural history is, sothat we can either
stop it occurring or select the optinumtine
for treatnent.

Utimtely, the aim nust be to avoid the
condition altogether. Mbst deconpressi on
tables in use at present are presumably
bel i eved, as least so far as those who use
them to be satisfactory. This, | suggest,
nmeans that they will be safe for nost (say, for
example, for 99%, but not all of the
popul ationis at risk. It nowtranspires that
bone necrosis can occur in the absence of
previ ous attacks of deconpression sickness,
al though a history of such attacks does
increase the |ikelihood of bone necrosis
occurring. It therefore now appears that
t here nay be sone addi ti onal factor i ndependent
of the deconpression which nakes a diver
susceptible to bone necrosis.

Resear chint o bone necrosi s fol | owi ng hyperbaric
exposure has been proceeding sinultaneously
al ong several avenues, and al though at first
si ght they may appear to be unrel ated they are

in fact all directed towards the devel opnent
of the integrated picture of the total
probl em

EPI DEM OLOGY

First | would |like to express ny thanks to all
those radiologists from every part of the
wor | d, who have fol | owed t he MRC Deconpr essi on
Si ckness Panel ' s syst emof radi ol ogi cal skel et al
survey and cl assification of bone | esions and
who have t hereby enabl ed us to buil d up a cl ear
i dea about the overall problem that would
ot herwi se not have been possible.

In addition to obtaining sone i dea about the
preval ence of bone necrosis in North Sea
divers, it has al so been possi bl e to study the
i nfl uence of:

1. The type of diving carried out (for
instance, thereseenstobeacritical limt
for conbined depth and time short of which
bone damage does not occur).

2. Deconpr essi on si ckness.

3. Sone per sonal factors, such as wei ght, on
the preval ence of the condition.

The question currently bei ng asked i s whet her
or not the appearance of a (B) lesion is an
i ndicationthat the individual is norelikely
to develop an (A) lesion if he continues to
dive, than a normal person. This has proved
difficult to answer. The crux of the problem
liesinfindingmenwth conparabl e hyperbaric
experi ence. At the Newcast!e Central Registry,
we have recently and at |ong | ast found a way
inwhichthisdifficulty can be solved, andthe
rel evant figures will be presented.



ANI MAL MODELS

Bone necrosis research has proceeded slowy
over the years, because it has been difficult
to find a satisfactory animal nodel. Many
| aboratory animals can be shown to devel op
nm croscopi ¢ evidence of necrotic bone when
exam ned after severe deconpressi on but under
real i stic conditions of depth, and durati on of
exposure, only themni-pigdevel ops nacr oscopi c
| esions sinmlar to those seen in man.

An interesting alternative nodel systemwhich
we have used successfully, has been the
simulation in rabbits of bubble enboli by
gl ass spheres. After these particles had been
injected into the arterial circulation, the
rabbits developed both shaft and juxta-
articul ar | esi ons, whi ch appear to beidenti cal
with those seen in man after hyperbaric
exposures

THE DEVELOPMENT OF DI AGNCSTI C TECHNI QUES

One of the practical problens in dealing with
divers is torel ate any bone | esi on whi ch may
appear to the causal incident. As diagnosis
by radiography cannot be immediate, and
usual ly requires a period of at |least three
nont hs between the initiating insult and the
devel oprment of changes sufficient to be seen
on aradi ograph, efforts have been made t o seek
nore sensitive, but none the |ess practical
i ndicators. So far the nost encouragi ng and
conveni ently detected sign of incipient bone
danage, appears to be ariseinserumferritin
level. This is of course a non-localising
sign, and when positive, has to be fol | owed up
wi t h a bone seeki ng r adi oi sot ope scan i n order
to identify the site of the abnormality.

This is avery sensitive techni que, and one of
t he dangers wi th any such nethodis that it may
be t oo sensitive and detect | esi ons which will
in any case heal spontaneously. It is
thereforeinportant to gai n nore experiencein
thi s area before concluding that all positive
serumferritinresultswill necessarily end up
as definite bone |esions.

A PRE- DI SPCSI NG FACTOR

Bone | esions occur mainly in a fewwell known
sites inthe skel eton, as there is no absol ute
rel ationship between being treated for

deconpression sickness and subsequently
devel opi ng bone necrosis, this raises the
qguestion as towhether thereis sone additional

pr e-di sposi ng fact or whi ch has so far not been
consi dered. Recently, we have been studying
i nani mal s t he cl earance of radi oi sotopes from
bone marrow before, during and after

deconpression fromsinul ated dives. As wll

be reported el sewhereinthis neeting, it does
| ook as t hough there are ti nes when t he marr ow
circulation is enbarrassed and woul d be nore
than usual | y vul nerabl etotransient i schaem c
epi sodes. Shoul dthe cause for this dimnnution
in clearance rate be one which could be
controlled, it mght be possible to mninize
the damage to bone marrow and bone during
deconpr essi on.

TREATMENT

Unfortunately, the treatnment for juxta-
articular |lesions once the joint surface has
broken is unsatisfactory. Essentially, the
choice lies between arthrodesis and the
repl acenent of t he damaged j oi nt by a prost hesi s.
Wi | st one or other of these options nay be
perfectly acceptable for patients at the end
of an active life, neither is desirable in
young and otherw se fit men.

Post - nort emst udi es of juxta-articul ar | esi ons
have provi ded evi dence that al nost al ways t he
body makes a consi derabl e effort torepair the
danaged area of bone, but rarely succeeds
conpletely. |n nost cases the healing process
cones to a halt, just short of the articular
surface, to | eave a saucer of dead bone at the

crucial point. It transpires that the
expl anation for thisfailuretorepair totally
lies in the fact that the repair process

i nvol ves t he deposi ti on of newbone on t he dead
trabecul ae. These eventual | y becone so t hi ck,
that where they lie cl ose together the spaces
bet ween t hemar e occluded, andthisresultsin
the obstructionto the forward progress of the
new capi | | ari es and hence the bl ood supply to
the ti ssues beyond. The repair process stops.
Now that this nechanism is appreciated,
possi bl e ways i n whichthe difficulty could be
overcome are clear and can be tested.

REPRI NTED BY KI ND PERM SSI ON OF THE UNDERSEA
MEDI CAL SOCI ETY FROM THE ABSTRACTS OF THE
SEVENTH SYMPOSI UM ON UNDERVATER PHYSI OLOGY.

“VI NEGARY” COWMMENT ON THE LI GHT- FI NGERED
GENTRY
Recent press reports on the newy

di scovered val ue of vinegar in the treatnent
of “blue-bottle” stings and a subsequent
revel ation that menmbers of the Surf Life
Savi ng Associ ati on have to buy t he vi negar for
themsel ves as no funds are made avail abl e,
have led to a public spirited firmoffering
supplies. The only present probl emfacingthe
Association in taking up the offer by Muri
Brothers and Thonpson, is that of ensuring
that the vi negar getstothe surf cl ubs without
bei ng “knocked of f” al ong t he way. Meanwhil e,
Nort h Queensl and | i f esavers make t hei r annual
pl eafor ol d pantyhose, an effective protection
agai nst the “Sea Wasp” stingers which infest
the waters around Cairns until April. It is
not stated who repairs the panty-hose before
it can be safely considered an effective
protection.

NOTES TO CORRESPONDENTS AND AUTHORS

Pl ease type all correspondence in double
spaci ng and only on one si de of the paper, and
be certain to give your nane and address even
though they may not be for publication.
Aut hor s are request ed to be consi derate of the
limted facilities for the redrawing of
tables, graphs or illustrations and should
provide these in a presentation suitable for
phot o-reduction direct. Books, journals,
notices of synposia, etc., wll be given
consideration for notice in this journal.
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SPUMS- COVEX MEETI NG MELBOURNE
NOVEMBER 1980

Dr Joel Giiselin, Director of the Conex
Hyperbaric Research Centre and Dr Maurice
Conet, Operations Medical Oficer for Comex
Services, visited Australiain Novenber 1980.
A meeting was arranged at short notice to be
addressed by Dr Giselin.

He gave a short presentation of what Conex is
doing, nmentioning all their activities. This
was followed by a short question and answer
session. After supper a fil mwas shown which
gave a good i dea of the type of jobs Comex is
i nvol ved in.

first outlined the Conmex
The Conex group consi sts of the

Dr Giiselin
or gani sati on.

parent conpany called Conmex SA and three
si ster conpanies which are Conex Services,
Comex |ndustries and Comex Pro. These

conpani es have different activitiesall rel ated
to underwater work. Conmex Services, the
bi ggest of the three, is mainly devoted to
under wat er wor k and servi ces. Conex | ndustries
nmanuf act ur es heavy equi prent f or Conex Servi ces
and also makes equipnent for the use of
conpetitors and for the navies of different
countries. Conex Pro, the smallest conpany,
manuf actures |ight equi pnent.

Sl i des were shown covering the activities of
Comex I ndustries. One slide showed part of a
hyperbaric conplex with the two mai n chanbers
and the consol e units that had been rmade for
the Argentine Navy. Another slide showed a
nunber of chanbers being prepared for off-
shore work with Conex or other conpanies.
Another line is small submarines, including
| ock-out submersibles with a conpartnent
behi nd t he at nospheric pressure sphere where
up to four divers may lock out. These
submarines al so have a nechanical arm that
al | ows mani pul ati on underwat er at great dept hs.
They have built another type of submarine, a
rather big one, for the Swedish Navy, to
recover the personnel of nmilitary subnmarines
whi ch have sunk. This can operate in a depth
of 600 netres.

Conex Pro manuf actures | i ght equi prent such as
a new hel met which can be fitted with a gas
recovery systemwhi ch can save up t o 90%of t he
gas used by the diver. They also build small
conpact therapeutic chanbers which are wi dely
used all through the world.

Conex Services is the diving armof the Comex
G oup. Conex operates all through the world
but the general philosophy of the company is
to have operational areas. These areas are the
North Sea, France and the Mediterranean,
Western Africa, the Mddle East, Asian-
Paci fic, Australia, North Aneri ca and Sout hern
America. Comex tries to have the best co-
operation possiblewiththelocal companiesin
order tobringall avail abl e experti setogether.

Conex i n Marseill es, where all theinformation
t hat cones fromthese areas is collated, i s now
much nore a think tank where expertise is
concentrated to back up the different areas.
Conex per f orns bet ween 15, 000 and 20, 000 di ves
per year. This is between 350,000 and 450, 000
man hours under pressure.

The maj ority of Comex divingis surface demand
bounce diving. |If local legislation allows,
wet bel |l bounce diving can be used to go down
to 90 netres. For instance, this type of bell
was usedinthe North Seainsidethe protective
wal | that surrounds a concrete platform The
cl osed bel | bounce di ving method i s usedto 120
nmetres. |f theconditions areright, Conex has
used bell bounce diving to 240 netres for
bottomtinmes of up to two hours.

Saturationdivingis usedonconstructionjobs
where divers may have to work up to 24 hours
a day for nany weeks, if not many nonths. A
slide was shown of a huge saturation conpl ex
that was built i n nmodul es cont ai ni ng ei ght big
chanbers and ei ght small chanbers connected
toget her which allowed a crew of 24 divers to
wor k conti nuously on al arge constructionjob.

Anot her slide showed part of the control room
of a big saturation conplex. This showed all

the different pneumatic controls that are
under t he supervi sion of a chanber operator as
well as part of the atnospheric control

termnal .

Comex has devel oped as an under wat er const r uct or
or entrepreneur for many years. For this
pur pose, Comex has devel oped a nunber of tools
and net hods whi ch are not only used by divers.
They have an at nospheric pressure bell which
is a cross between a diving bell and a
submari ne. It allows people to go down to
1,000 netres. They are buil di ng one whichw ||l
go down to 2,000 netres. These are nainly used

in support of deep drilling operations. The
atmospheric bell is equipped with |large
wi ndows so that the occupants have good

visibility. Television or novie caneras can
be used through the wi ndows. The bell has
mani pul ators so it can recover all sorts of
t hi ngs fromt he sea bed or operate val ves, etc.

Conex also has a fleet of submarines. They
range from very small submarines to huge
submarines. These can be built by putting

modul es together which neans that it is
relatively sinple to produce a subnarine for
a specific job. It can be fitted with a
mani pul ator, or with special tools designed
just for the specific job. A slide was shown
of one such submarine which can go to 400
metres. Conex |Industries has sold three big
subnarines to different conpani es around t he
worl d. Sone three weeks before the neeting,
t he deepest | ock out ever done, at 210 netres,
was performed fromone of these submarines.

Conex | ndustries has built special tools for
a given operation. They have constructed a



buryi ng machi ne which can trench the bottom
and bury a cabl e or asnal | pipelineat thesane
time. They have al so devel oped a machi ne j ust
to anchor pipelines on the seabed. This can
fix up to 40 anchors on huge pipes a day.

To enable the firmto acconplish the diving
operations and the subsea works requested
t hroughout the world, Comex has a fleet of
shi ps generally owned in joint ventures with

shi p- owners. Most of these ships have
operated in the North Sea or in the Asia-
Pacific areas or off Mexico or Africa. The

French dynami cal | y posi ti oned vessel Tal i snan
has been doing alot of work in the North Sea,
and was then working in the Qulf of Mexico.
Besi des small barges and small ships, Conex
al so works from a specially designed sem -
subner si bl e vessel called “Uncl e John”. This
is at the same tine a seni-subnersible and a
dynami cal | y positioned vessel. “Uncle John”
has been working for two years inthe North Sea
and it has been designated as the nost
efficient shipinthe North Sea. Dr Giselin
has seen the vessel work in rough seas, upto
sea state 9 and 10. It is equipped with two
diving bells and an atnospheric bell as well
as many wet bells. Aslide was shown of “Uncl e
John” using its capabilities of ballastingto
| ower a spool pieceof 240tons intothe water.

One of the nost inportant operations that
Comex perforns underwater is welding, either
joining pipes or repairing structures. There
are two situations where underwater pipeline
welding is required. Wth new pipe, whichis
just dunped on the bottom the two ends are
sonmeti mes very close together and sonetines
very far apart. The operation is to do the
“tie-in” of these two lines, which neans
bi ndi ng the pipes, aligning them bringing
t hem t oget her, making the pipe, fitting and
welding it, coating it and taki ng gamragr aphs
and so on. The other operation is to repair
a pi pe whi ch has been damaged i n t he mi ddl e of
the line. The work is al npst the same cutting
out one pi ece of the pipeandreplacingit with
a new pi ece. To do this type of work Comex has

desi gned a nunber of heavy tools. “H frames
which are able to grip a pipe, pull it up and
to displace it sideways on the bottom
effectively wal king with the pipe. GCenerally

two of these are usedin conjunctiontoroughly
al i gn the pi pes. Wen t he rough al i gnnent has
been nade, a small alignment spread which
cont ai ns the wel di ng chanber is |owered. This
alignnent spread has two jaws on each side
whi ch do the fine alignnent of the pipe. Wth
thi s equi pnent one can align huge pipes from
36to42inchestow thintwo or three degrees.

(Slides were shown of these various pi eces of

equi pnent) .

Conex has devel oped two different nethods of
under wat er wel di ng. One i s hyperbaric wel di ng
where the welders work in a bubble of gas,
which is at the same pressure as the sea
out si de. Divers who are also trained as
fitters and wel ders are sent down to work on

the pipe, toalignit andthe pipefittings and
to do the chanbers, one needs to have a very
thorough control of the environnental
at nosphere. Conex has devel oped nethods so
that the wel ders need not wear any breat hing
masks. They have devel oped a refrigeration
systemor an environnental control unit which
can cl ear the | ethal gases which are produced
during wel ding. This unit has been devel oped
as an easily attached and det ached nodule. It
can be sent down to the chanber and attached
underwat er and t aken back to the surfaceif it
i s necessary to | eave t he chanber enpty on t he
bottomto avoid a ms-alignnent of the pipe
when bad weather interrupts diving. The
divers and pipe fitters and wel ders are sent
down to these chanbers by neans of a diving
bell. The refrigeration unit, which can be
sent down or recovered, has all the energy and
all the functions necessary for peopletowork
in the chanber. (The filmshowed how such a
chanber operates, with the people inside
joining a pipe and welding). Havi ng the
environnental control unit as a nodul e, Conex
can build very small chanbers or special
chanbers on request, with the provision for
the costly environmental control nodul es to be
attached.

The other nethod of welding is atnospheric
pressure wel di ng. This method has been
devel oped so as to be able to go very deep
wi t hout havi ng probl enms rel ated to hyperbaric
physi ol ogy. A slide was shown of nen wel di ng
in atnospheric conditions at a depth of 300
metres taken in actual conditions in 1978 in
afjordin Norway. To do such a weld at great
depths at atnospheric pressure requires
machinery to align the pipes to which is
attached a working nodule which is normally
filledwithwater. This can either be anodul e
to cut the pipe or a nodule to weld the pipe.
The atnospheric transfer nodul e attaches to
the top of the working nodule. Then the
transfer nodul e connects to the plexus stem
the working nodule is then pressurized with
gas so that the water is forced out. Once it
has been pressurized with gas at the sane
pressure as t he one whi ch exi sts on t he bottom
the working nodule is then vented through a
pipe to the surface so that the inside is at
at nospheric pressure. The nen can then enter
and wor k i n at nospheric conditi ons. Crews can
wor k up to 24 hours a day on t he bott omand t hey
aretransferredto the mother ship throughthe
at nospheric transfer nodule, which nmay be
ei ther a submarine or an atnospheric bell.

Anot her field for Comex is a non-destructive
testing. There are nowa |l ot of structures off
shore. Their safety depends on frequent
regul ar inspection and sonetines repairs are
needed when defects are detected. Divers use
a water jet to clean the wall of the concrete
pl atformjust before taking any nmeasurenents
or any pictures. Divers have to clean the
met al of astructure very thoroughlyto be able
to detect any snall defect.
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Inthe fieldof non-destructivetesting, Conmex
works with a nunmber of techniques and in
associ ationw thlaboratories anduniversities.

Among the techniques used is the magnetic
particles inspections (MPl) technique.

Anong ot her tasks, Conex was requested to
recover the cargo of a tanker which sank off
the Western coast of France. They had to
deviseveryrapidly anethodtorecover the oil
that was inside the tanker. The probl emwas
that they had many problens to solve at the
sane tinme. The tanker was in 100 netres of
wat er, the sea state was very, very rough, the
tenmperature on the bottomwas around 6° C and
t he crude was al nost sol i dat thistenperature.
They used a dynanically positioned vessel

which was in fact a drilling vessel. They
i njected hot water through the drilling line
into the oil tanks. Once the crude oil was

liquified again it was brought back to the
surface where it was separated and t hen burnt
of f. Thiswasin1978. Unfortunately, another
tanker sank of f the same coast in 1980. Conex
once agai n has been punping the crude out of
that tanker.

Conex has been i nvol ved i n deep di vi ng f or many
years. |In 1972 they went to 2,000 feet. Since
that tinme they have pl aced nmuch nore enphasi s
on the worki ng nmet hods used i n diving as wel |
as safety, rather thanintryingto go deeper.
The Engi neeri ng Departnent, the D ving Met hod

Departnent, The Medical Department and the
Safety Departnent all work together in
association with universities as well as with

foreign laboratories. This work is mainly
conducted in Mrseilles at the hyperbaric
centre.

Conex has a bi g chanmber cal | ed t he hydr ospher e,

5netresindianeter, whichcanbefilledw th
water up to the nmidline. The water can be
cooled to minus 10°C. The conditions inside
t hi s hydrosphere can si mul ate exactly thosein
t he Nort h Sea as a wel di ng chanmber, withregard
tothe hunmdity, the gas and the tenperature.

There i s a huge doubl e | ock whi ch enabl es t hem
to take big pieces of pipelines up to 42" in
diameter in and out of the hydrosphere. A
slide showed another part of the hyperbaric
centre, with the two deep spheres where nost
of the deep experi nents have been conducted in
the past. The third wet pot was not visible
inthis picture taken during the preparation
for the Janus 4 operation. There is also
anot her chanber whichisratedto 1,200 netres
and where Comex conducts a | ot of experinents
i n physi ol ogy, mai nly on nonkeys. In addition,

there is a big sphere rated for 5,000 netres
which is used for experinents on equi prment.

Most of the experinments conducted in the
hyperbaric centre are physiological. Conex
works with universities or wth foreign
| aboratori es. At the same tinme, Conex is

devel opi ng met hods which are to be used when
di vi ng, such as wel di ng at 450 nmetres. During

the Janus 4 experiment, men performed work at
160 metres and al so went to 500 netres. This
was an actual operation in the open sea. One
of the tasks that they had to do was cut a pi ece
of pipe and to make a connection w th anot her
pi ece of pipe. The working table was | owered
down to 500 nmetres and the divers had to cut
the pi pe and nake a connection. They had to
do nmechani cal cutting, oxy/cutting, and sone
wel di ng. O course this was i n-water wel di ng
and Comex was testingtheability of the divers
todothejob and at the same time testing some
pi eces of equi pnent.

Question

Do you see hyperbari c wel di ngi n an at nospheric
envi ronment repl aci ng hyperbaric weldingina
pressurized envi ronment wi t hinthe foreseeabl e
future?
Dr Joel Giselin

Peopl e are always asking if divers will be
replaced in the future, if nmethods of working
underwat er at anbi ent pressure can be repl aced
by met hods whi ch can be done ei t her autonatical ly
or by renote control or at atnospheric
pressure. Wthout any doubt | think that in
t he f ut ur e deep oper ati ons, conmon oper ati ons,
wi || be done either by renote control vehicles
or by automatic neans and al so at at nospheric
pressure. But for awhilel thinkthat divers,
as wel | as wor k done under pressure, will still
remai n a very good way and an ef fi ci ent way and
a cost effective way to do operati ons. W have
been devel opi ng sub-sea wells and different
systens whi ch al | ow at nospheric intervention
inthese systens. | would say that very deep
wel di ng or deep wel di ng on pipes will be done
in the future at atnospheric pressure. I
shoul d al so say that inthe near future we will
still sticktohyperbaric weldingonstructure

repair but a little bit later we will have
at nospheric wel ding on structure repair.
Question

VWhat about the nedical aspects of Conex
research?

Dr Joel Giselin.

On our own or in conjunction wth other

| abor at ori es, we are resear chi ng nany subj ects

in physiology. One of the main subjects is
research in the field of thernal exchange
underwater. We feel that the thernmal problem

underwater, especially at deep depths when
breathing helium is a very big problem and
that perhaps it has not been | ooked at in the
past and that one shoul d have done it. So we
are | ooking at this problemfromthe point of
vi ew of the physiology and fromthe point of
vi ew of the technical solution that one m ght
use when diving at great depths and in cold
wat er. Anot her subject which we are studying
and which also pertains to safety, is fire
hazards in hyperbaric environnents. As nore



and nore welding is perforned underwater in
hyperbaric environnents having an increased
partial pressure of oxygen, there is a higher
firerisk. W are perform ng sone experinents
on howto fight afireefficiently and rapidly
wi thout putting the divers in danger from
toxicity of the products that we m ght use to
control thefire. Acertainanount of research
i n pure physi ol ogy i s bei ng conduct ed on drugs
and their efficiently for the treatnent of
deconpr essi on si ckness. W are nowat a stage
where we are using rabbits and m ni ature pigs
for these studi es and t hey seemvery proni si ng.

We are also studying very deep diving. In
order to have a systemmtic approach to deep
di vi ng, we are experinenting with nonkeys. W
are systematically studyingall the paraneters
t hat m ght appear to have an i nfluence on the
hi gh pressur e nervous syndrone not only during
t he conpr essi on phase but al so duri ng the stay
at pressure where sone probl ens seemt o appear
during along stay around or deeper than 1, 000
netres.

O her research i s being conducted intherange
of 450 metres. At present Comex i s experimenting
wi th fast conpression between 180 netres and
450 netres. The other research is mainly
concernedwi th the effects of al ong stay under
pressure. We will have a dive in January 1981
wher e peopl e who have been sel ect ed accordi ng
to different criteria will be subject to
thirteen days at 450 metres. There are other

research subj ects of | ess inportance. During
this 450 metre dive there will be
neur ophysi ol ogi cal research. Among ot her

thi ngs we wi I | be usi ng el ect r o- encephal ogr aphy
inrelationto evoked potentials. Alsothere
wi || be sonme research on ot her refl exes. There
will be research on respiration, on the
nodi fication of the bl ood conponents as wel |
as nodification of the fine chem stry of the

body. W have a large nedical research
programe during these experinental dives.
Question

What sort of therapeutic facilities do you

have with each of fshore set up?

Dr Joel Giselin

At each offshore set up we have at least a
reconpr essi on/ deconpr essi on chanber which is
t o be used as soon as possi bl e when an acci dent
happens offshore. That is the mnimm
equi pnent, but what is nost inportant is the
routine to be used. One nust act very rapidly
withthe patient soastoput himinasituation
where the effect of reconpression, the effect
of oxygen and the effect of drugs is as
efficient as possible.

After supper, a Conex filmwas shown.

The fil mwas about work on a pipeline in the
North Sea. The situation was that there is a
big gas line going fromthe oil fields to

Engl and. Inthe nmiddleof this bigtrunkline
there is a punping platform MCPO 1. An oil

conpany (Cccidental) wanted to flare gas from
a field called Piper. However, the British
government refused to allow an increased oil

out put unl ess the gas was not burnt. The gas
had to be sent to the trunk line and so to
England. So a line was placed between the
Pi per field and MCPO 1 to be fed into the big
pi pel i ne.

Conmex was asked to make the ri ser connecti ons.

The l'ine had been laid in 100 netres of water

to the platform Conex had to make the
conplete riser to the platform One of the
shags was that these big concrete platforns
have anti-scouring walls. These are big
wall's. Also, insidethesethereisawall with
bigholesinit at the surfaceto breakthe wave
action.

The riser had to junp over those bottomwal | s,

go al ong the outside wall of the platform go
through the pierced wall and then get inside
the platformitself. Al the pipe connections
had to be done by hyperbaric welding. Two
risers were prefabricated and brought to the
platform Heavy |ift cranes were used to
posi tionthe huge |l engt hs of pi ping. Oneriser

was installed withinthe perforated wall, the
other riser was installed outside the wall

down to the sea bed and connected to the pi pe
line. There were two hyperbaric welds to be
done, one at 100 netres and one at 25 netres.

The hyperbaric wel ds were done using a small

wel di ng chanber wit h t he nodul ar envi r onnent al

control unit. On a nunber of occasions, the
nmodul ar uni t was di sconnect ed when bad weat her

prohibited further operations, only to be
rapi dl y reconnect ed when t he weat her i nproved.

This allowed the pipe alignment to renmain
unaltered while not risking the costly
environnmental control unit withits unbilical

connections. The filmwas nmade to show what

Conex achieved. Al this work was done on a
lunp sum contract. As one of the Conex
representatives said, alunp sumcontract has
bi g advantages if the job goes well, cleanly
and properly, then it nakes noney for the
contracting conpany. |f mstakes occur, the
conpany goes down the drain!

DI VER SELECTI ON AND TRAI NI NG 1885
ZW5 Moer ker k

This is extracted by kind pernission of the
Secretari at of the Saf ety and Heal t h Conmi ssi on
for the M ni ng and Extractive I ndustries, from
M Merkerk’s paper “Trai ni ng t he prof essi onal

di ver for inland-inshore operations”, at the
I nternational Synposium Luxembourg, Cctober

1980.

They say that it all started in the era of
Al exander the Great, who is said to have gone
down i n a diving bell around 330 BCto i nspect
the progress of his divers working in the
har bour of Tyre (Lebanon). It was about 2, 200
years | ater, in 1885, whenthe first diver went
down i n our conpany, then call ed WA van den Tak
and now, Smt Tak. They were using the Siebe
Gor man har d hat equi pnent and ai r was suppli ed
tothe diver by a hand punp. | can i magi ne t hat
these divers at that time were observedinthe
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sane nanner as we observed Nei |l Arnstrong when
he touched down on the noon.

Sal vage was al ready an est abl i shed pr of essi on,
due t o t he many gr oundi ngs on t he Dut ch coast s,
especi ally i n the Sout h-west, the approach to
Rotterdam and Antwerp. |t was here that the
f ounder of our conpany, M WI | emvan den Tak,
saw t he advant age of men wor ki ng underwat er.
He bought sone hand punps, hel nets and di vi ng
dresses and | ooked for sonme volunteers from
amongst his crew nenbers to start diving.

These first divers, who in reality were all
deckhands, skippers and the like, were all
fromthe sane fam |y and up to a fewyears ago,
we still had sone nenbers of this famly
wor ki ng i n our conpany. Over the years, asthe
conpany got bi gger, nore divers were required
and di vi ng went deeper. During and after the
second Wrld War, diving becane a daily
routine and international.

As al ready nentioned, the early diver had the
function of skipper, deckhand or engi neer and
specialised hinmself as a diver for the
occasi on. Becom ng a di ver was a | ong process
because firstly, the establisheddiversinthe
conpany went down first when a job was to be
done, in order to receive their extra paynent

of Dfl. 2.50 for six hours’ diving, and
secondly, there was little denmand for diving
wor K. Anot her inportant factor was the

protection of thetrade - if you did not bel ong
to a particular famly or at |east cone from
the sane island, it was very difficult to get
yoursel f dressedinadivingsuit for thefirst
tine.

Most of the tinme it started in assisting to
dress the diver, keeping the signal Iine,
cl eaning the equi pment and if you then after
some years of deck experience had proved to be
a capabl e hardwor ki ng “Jack of all trades” and
had shown i nterest in being a diver (also the
foreman had to be in a good hurmour that day,
thejobnot toodifficult, water not too deep),
t hen you were all owed to nake the first dive.
Wt hout paynment of course: nonies went tothe
di ver whose turn it really was. Wenever the
man di ving for the first time was a bit scared
tolet gothe grip he had on the rungs of the
| adder, the ol der di ver woul d st ep on hi s hands
and t he newdi ver was sea-borne. If thisfirst
dive was not satisfactory enough for the
foreman, you could forget diving in the
conpany for the rest of your life. It nust be
cl ear that this way of sel f-sel ection produced
t he best divers. This was in respect of their
capabilities and craftsmanship inusingtheir
i magi nation and ability to inprovise. They
wer e har dwor ki ng, brave peopl e and, of course,
very healthy but had little or no notion of

dangers, other than weather or currents.
Saf ety precautions, doctors’ examn nations,
deconpression, etc., were subjects never

heard of.

When | j oi ned t he conpany i n 1954, we enpl oyed
15 men who, apart frombei ng ski pper, deckhand
or notorman, practiced diving. The equi pnent
was still the same as duringthe start 70 years
bef ore - Si ebe Gorman hard hat equi prent. The

hand punp was still in use although nost of
them had been replaced by conpressors. The
diving tel ephone had been introduced, but
because of the many failures which occurred,
one had to rely on the signal-line system
whi ch was much preferred, especially by the
ol der men. Diving Tabl es were hardly heard of
and t he establ i shed di vers thought of themas

nonsense. There was no Dutch diving manual
avai |l abl e, nor diving Tabl es except with the
Royal Dutch Navy, so ny first work was to

partly transl ate t he USNand RN Di vi ng Manual s
and to introduce diving Tables, in-water
deconpression and some diving safety
regul ations. | alsostartedto send diversto
the doctors for exam nation. If | conparethis
with today’s nmedical exaninations | wonder
about the effectiveness of the exanmi nationin
those days, but it was a start. The training
continued nore or less on the existing
principle of “doit yourself” and was for the
greater part based on the experience of the
ol der di vers and t he f undanent al s wer e gr ounded
on facts of what to do and how to do it in
practice, rather thantheoretical possibilities
and t he physiol ogy and nedi ci ne of diving.

In the early days of oil exploration and wild
cattinginthe North Sea, alot of wildcatting
al so occurred in the diving industry. Many
young nen were put in sophisticated dresses,
bell's and ni xed gas and quite a few of these
men have never been able to tell anyone about
their |ast experience. But now we have an
al nost ideal education programin order to
mai ntain the high standard of quality divers
and t o keep accidents to am ni num whil e using
our divers in the nost econonmic way, the
i ntensive course of trainingculmnatinginan
examni nation on all subjects, the dipl ona bei ng
al so signed by the Inspector of the Dutch
Department of Energy.

SPUVS ANNUAL MEETI NG 1980

Tuesday 24th June

SYMPOSI UMON FI RST Al D, TREATMENT AND TRANSPORT
OF DI VI NG CASUALTI ES

Dr Christopher Lourey

Toni ght’s thene is purposely very broad. It
rai ses probably nore questions than we can
provi de answers. In nmany ways it is rather
akinto the sheik’s problemin the harem You
know what is required of you, the problemis
where do you start.

The best form of nmedical treatnent is
prophylaxis. |f we can prevent the probl emwe
wi Il have a decreasing incidence of treating
probl ens. A special tribute should be given
t o Dougl as Wal ker, for his continuing anal ysis
of diving fatalities and also non-fatal
incidents in an attenpt to make diving safer
for everyone.

Thr oughout the world there is a continuing
anal ysi s of diving acci dents and i nci dents and
fatalities. | think the amazing thing, when
one |ooks at all these statistics, is the
simlarity between nations of the percentage
i nfl uence of factors involved. Going through



themvery briefly, we can say that human error
is responsible for about 50% equipnent
failure in 30% poor diving supervision in
approxi mately 25% inadequate training in
changing surface interface conditions, as
many woul d have appreciated today, in and
i nadequat e nedi cal supervisionintheconmmerci al
situation in 4% but in the sport diving
situation it is considerably higher. These
statistics provide an indication of the
probl ens. They al so give an insight into the
nmet hods avail abl e by whi ch we coul d probably
prevent and treat them |n essence, they can
al so provide, because of the problens of
transport, bureaucracies etc., nore questions
than t hey sol ve.

Inaddition, | think eachregion, each nation,

has its own specific problens. W w Il exclude
the commercial Bass Strait situation from
consi deration. For exanple, | amsurethat the
Victorian menbers will appreciate that inthe
region where | cone fromthere i s anong sports
di vers al mbst no incidence of deconpression
si ckness. However, thereisarisingincidence
of probl ens of nmi |l d hypot herm a, near-drowni ng
and dr owni ng. The rescue network i s very good.

We have a very efficient coastguard and police
network, we have a Bell helicopter rescue
network and we have a helicopter anbul ance
network. The problemoften is that they take
the victimtothe first port of call, whichis
not necessarily where the expertise that the
fell owneeds is avail able. That is really what

| basically want to say.

But there are a | ot of questions to consider
tonight. | think that there are probl ens of
inter-referral anongst our profession, there
are problens of transport there are also the
pr obl ems of poor di vi ng supervi si on, equi pnent
failure and human error. These arethe | argest
of the percentageinthosestatistics. Howfar
and t o what degr ee shoul d we trainindividuals
when t hey do their diving training? How nuch
freedomof treatnent shoul d we gi ve our diving
supervi sors and senior instructors? | think
that all those with mlitary experience wll
appreciate the enornous benefits that the
par amedi cs give under the field conditions.
In the developnent of the MCA (Mbile
| nt ensi ve Car e Anbul ance) and cor onary anbul ance
services, there is a continuing controversy
about these non-nedi cal |y trai ned i ndividual s
perform ng venesection, intubating etc.
However, | think it is generally recognised
t hat t hose paranedi cs have in fact contri buted
significantly tothetreatnent of severelyill
people. Certainly they have the occasi onal
probl em but the balance is beneficial.

Dr M chael Davis

| want toreally take this chronologically if
you like, or at least start the |ogical
process. |If we are going to talk about the

evacuat i on of divers, then sonet hi ng nust have
happened to them They may have required sone

imediate treatnent at the site of the
accident or injury, but even before that,
sonet hing went wong. And | really think we

want to try to keep this oriented very nuch
towards sport diving this evening. That is
what a great nany people are particularly

interestedin. Because of the type of practice
they areinvol vedinandtheir ow sport diving
interests, as a participant. One of the very
interesting things to ny mnd about the way in
whi ch amat eur scuba di ving has devel oped in
Australia and New Zealand is the total
contrast between the way in which it is
practi sedin Australia and New Zeal and and t he
way i n which diving was practised at the tinme
that the British Sub-Aqua dub was first
devel oped about sone 30 years ago. I'n
rel ati onshi pto service diving, whichwas nore
or l ess, apart fromhard-hat, all that was ever
done then, the actual diving techni ques were
very different. |If youlearnt to dive in the
services, you |l earnt to do things by nunbers.
In the navy there was an i mense back-up to
most  diving operations in terms of the
| ogi stics that coul d be brought to bear andthe
actual diving techniques were very different
because it was hard work.

I think it took the navies of the worldreally
quite some tine to come to grips with the
concept that sport diving, scuba diving, was
actually safe. You have only got to | ook at
the record and conpare it to other adventure
sports torealise that really that is a true
st at ement . Certainly there are fatalities,
there are accidents, but it is a surprisingly
safe sport. You know we have only got to go
out here and t hi nk about somne of the incidents
that have al ready occurredinthe past fewdays
and think “Well, if sonething else had
happened as well, maybe we would have had
sonebody in problens”. | think this is the
whol e poi nt about why scuba divingis safe, it
isthe safety indepthif youlike, pardon the
pun. You can look at the way in which it is
built upinahierarchical format inthat there
is a definite training establishnent, a
trai ni ng progranmre, supervi sionof that training
so t hat peopl e are taught basi c t echni ques and
skills. As far as the diving itself is
concerned, you need to consider all those
aspect s of equi pnment and of di vi ng t echni ques.
Al the little things, like carrying a knife
with you, so that you, and | have not been in
this situation, but | have beenondivingtrips
wher e peopl e have got caught in lines, can cut
yoursel f free. \When you think about all the
little bits of equipnent that we are taught to
use. They all conme into play at some tine or
anot her and there i s al ways a back-up of sone
sort. If your regulator packs up you have
al ways got a snorkel for the surface. If you
wer e usi ng sone of the original equi prent, the
ol der naval diving gear with afull face nask,
that sort of extra safety aspect was not
avail able to you. All you had was a stop cock

whi ch opened to the atnobsphere or opened to
your re-breathing bag. And you can go on
thi nki ng about the techniques. Diving as

buddi es, having soneone on the surface to
cover you and so on. And t he whol e concept of
di ve planning, fromright back to | ooking at
charts, thinking about organising boats,
knowi ng about weather, it all adds upto avery
safe form of diving without there being an
i Mmensely structured aspect toit. One of the
interesting things to ny mnd is that when
thingsgowongit isvery unusual for sonebody
to get into serious trouble because only one
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thing goes wong. Mbost diving accidents are
the result of a series of things which do not
fit together properly andthey buildupto make
t hi ngs wor se. An inexperienced diver with
poor equi pnent, diving with sonebody they are
not famliar with, or inadivingsitethey are
not fam liar with and they do not knowwhat the
currents are going to do, the sea conditions
change, they run out of air. You can think of
a dozen or nore scenarios and | think it is
always worth renenbering this, that it is a
very multi-faceted thing. These sort of
t hi ngs gel together, unfortunately according
to Mur phy’ s | aw, when you | east expect t hemand
usual |y when you are | east capabl e of coping
with themas well. 1 think we have got to bear
this inmndwhen we start to tal k about sport
di ving accidents. So | think that as
physi cians interested i n diving nedicine, we

also have to be interested in the whole
phi | osophy of sport diving, training and
practice. And | think we have to be prepared

as practical devotees of the art, to express

our concern, or coment on encouragenent to
lay divers, those people who actually run
sportsdivingindifferent countries. | think
we have got a real part to play in the

prevention that Chris Lourey tal ked about and
it goes right back to | ooking at these things
that | have just mentioned.

The next big problemto ny mindis what do you
teach people in terns of coping with a diving
accident? Wo has actually been involved in
a serious diving mshap? Either hinself or
with a group of divers out on a boat and have
had t o cope? Let us seejust what our practical
experience is, hands up. Well, nobody. Soto
ny mind, the problemis equally relevant to a
nedi cal audi ence as to a |l ay audi ence. How do
you react to this situation.

| have wat ched doctors in hospitals reacting
t o ener gency situations and t hey do not al ways
do the appropriate thing. So if that is the
case, maybe we have got to sit down and think
rather carefully about howwe shoul d react to
this sort of situation. Then we have got to
take it a stage further and think how we can
teach | ay peopl e wi t hout nmedi cal know edge to
react correctly to an emergency situation.

What happens in fact is that you end up with
a bl oke on board the boat who | ooks bl oody
crook. Usually you have no i dea what i s wong
with himinmediately. This is certainly true
of the sport diver. W doctors tend as a group,
because nedi ci ne i s of necessity performed and
practised that way, to be concerned with
di agnosi s and perhaps we are too concerned
about diagnosis in this situation and we
shoul d be t hi nki ng nore about i nmedi ate |ife-

saving resuscitation. What are the nost
inmportant things to deal with, right from
stage one. Not necessarily teach peopl e that

there are a whole series of diving illnesses
t hey need t o knowabout, deconpressi on si ckness,
air enbolism carbon nonoxide poisoning and
this, that and the other. W can go through
the list and tal k about each one separately.
At present we say the synptons tothis are such
and such and the treatnent is this or that and
so forth. A diving mishap does not present
that way. Peoplewithair enbolism withearly

deconpressi on sickness, problens from gas
impurity, hypotherm a, all kinds of things,
one can go on making a long list, all tend to
present inaremarkably sinmilar fashion. They
have a range of signs and synptons which are
on t he whol e, except for one or two excepti ons,
not pathognom c of a particular condition,
headaches, unconsci ousness, nausea and vom ti ng
just to name a few, occur across al nost the
entire spectrumof diving probl ens, including
those that we tal ked about | ast night. So I
think it isvery difficult for lay divers and
instructors and soontoreally appreciate the
correct approach to energency care nedi ci he on
a boat if they are taught it fromthe basis of
a set of di agnoses, synptons andthentreatnent.

I think we have to turn the whol e t hing around
in much the sane way as has been done with the
training of para-nedical people with the
anbul ance services, certainly in Arerica and
probably in Australia and as is beginning to
happen i n New Zeal and. The way i n which it has
been done wi t h car di opul nobnary resuscitation.
You do not try to decide whether the nan has
got a nyocardial infarct. Your prinme
responsibility is to provide emergency
resuscitation both cardiac (circulatory) and
respiratory. So one of the things that | woul d
be very keen for us to talk about, to argue
about, this evening, is the way we shoul d be
teachi ng peopl eto cope with t hese situations.
I have got one or two slides that we nmight put
up as an arguing basis later. Togoalongwth
that, one of the nost inportant things we
shoul d decide is what sort of equipnment we
shoul d advi se people to carry. There is an
enormous variety of devices and bits and
pi eces that dive clubs and instructors and
charter boats take out withthem Al nost every
group you dive with carries a different range
of equi pnent.

The di vi ng nedi cal kit i s somethingthat maybe
needs r ehashi ng and r e-t hi nki ng about as wel | .
And finally on that sort of inmmediate care
topic, should we be reconmendi ng people to
purchase air vivas and other resuscitators,
you nane them as their nethod of providing
oxygen and resuscitation? M/ experience is
that, unless you are an anaesthetist and are
used to managi ng the airway, the mgjority of
doctors and nurses are not capable of using
these devices properly at all, unless they
have had speci al trainingandregul ar practi ce.
I think this applies even nore to | ay peopl e.
It certainly applies to the Surf Life-Saving
Organisations and their nenbers, who are
taught to use this sort of equi pment and go
through a very thorough course. But it is not
the sort of gear that any TomDick or Harry in
a diving club can i medi ately use. So should
we be encouraging dive clubs to use and to
possess this sort of equipnment? Certainlyin
New Zeal and t her e are qui t e a nunber of groups,
di ve cl ubs, that actually carry this gear with
them If you go through it with any cross-
section of the club, a vast npjority of them
have no i dea what so ever of howtouseit. They
do not even necessarily know the basic
principles of caring for the airway. So |
think there are quite a few areas of concern
for us to tal k about, as far as the i medi ate
care of diving probl ens goes.



Dr Tony Sl ark

I will just give you a few stories about
various evacuations that | have been invol ved
in and had to deal with the end products of.
This is not a formal instructions in how
patients shoul d or ought to be evacuated from
the site of the accident. | got to thinking
about this matter sone time ago, because ny
house is situated about equidistant fromthe
airport that the helicopters take off fromand
t he naval hospital where the patients may be
| anded by helicopters. | knewthat accidents
had occurred and | was asked about various
matters of first aid. I was told that the
patient would arrive in about an hour. So |
made surethat | di d not have any nore grog t hat
Sunday evening. It always is Sunday evening
when t hese sort of things happen. So | got to
knowthat it took very nmuch | onger t han peopl e
expected for those helicopters to be flying
past ny house on their way to the other side
of the Coramandel Peninsul a or wherever it was
that the diving accident had occurred.

Just recently this delay was enphasi sed by a
di vi ng acci dent whi ch occurred on t he Haur aki
@ul f. Sonebody had surfaced too quickly and
had suffered an air enbolism The boat was
wel | equi pped and had a radio. They told the
coast guard organi sationthat they had sonebody
who was obvi ously suffering a severe bend, he
was very crook indeed and asked what they
shoul d do. They were put throughto the senior
sergeant at the police station who was in
charge of search and rescue for that day. |
do not howwhether he didit regularly or even
if he didit often. But he was certainly on
call for that day. They asked the sergeant
what shoul d be done. They were told to stay
where they were until ahelicopter arrived. He
t el ephoned t hrough to Watsonville to check on
the availability of a helicopter and he was
told that one was ready and available. The
crew was about, on two hours’ standby. |
expect that the sergeant did not really know
exactly how long it would take to becone
ai rborne. But anyway, he told the boat that
all was well. They should not nove the boat.
They were to keep the chap on t he deck and keep
hi m warm The helicopter would soon be
arriving for the patient, to take himto the
naval hospital. He |let us knowof course that
t hi s was goi ng t o be happeni ng, so we spent the
next few m nutes expectingto see and hear the
hel i copter come past us, as it would have to
do, toget tothe site of the accident. Well,
two hours went past and | phoned himas | had
hear d not hi ng of the hel i copter goi ng past and
| was told that it was going to be onits way
fairly soon. Low and behold, two and a hal f
hours | ater, the thing started past and | knew
it was on its way. Three hours later it has
brought the patient. He was |anded on a
playingfieldthat isfairlyclosetothe naval
hospi tal and taken by anbul ance to t he naval
hospital. W checked things out and it went
on to the matter of reconpression. The whole
procedure had given us a fair tine to get
things organised for the arrival of the
patient. Also plenty of tine for getting the
chanmber flashed-up and the crewin and ready
to work it.

However, this highlighted the whole stupidity
of relyingentirelyuponahelicopter. Because
in fact, the site of the accident is only
twelve nmiles away. And had the boat turned
tail and run straight into Auckl and, he coul d
have | anded on the steps just bel owthe naval
hospital within about half an hour of his
acci dent . It seens that everybody reacted
with a conplete | ack of understandi ng of the
tinethat various procedures nay t ake. Al t hough
a helicopter may gofairly rapidly throughthe
air, it does not necessarily get anybody back
to the site of nore definitive aid very
quickly. It may be much easier and better
judged to seek travel by ambul ance. And there
arealot of difficultieswthhelicopters and
using themin country such as we often have to
cope with.

Looki ng back at sonme of the other stories, |
renenber a long tine ago when the use of a
hel i copter was agreed to by the search and
rescue operation people. Tine passed as they
got the crewtogether andthenit was dark. So
the pati ent had to be brought hal f way t owar ds
the helicopter over the hills. And then
transferred to the chopper at the |ocal
racecourse on the other side of the hill. Al
the carsinthe locality forned up to produce
an illumnated |l anding strip for the chopper
to cone in on. The delays in that case were
such that againit took just as long as if the
man had in fact remained i n the anbul ance and
had cone straight to us.

I can think of another story, when there was
an accident on board a boat off the Poor
Kni ghts, about fifteen mles off shore. There
was a di vi ng doct or and he di agnosed that this
person had had an air enbolism And | amsure
he was right. They rang through and got the
hel i copter arranged and it duly arrived. It
t ook about two hours before it canme in, and
that was pretty good going. And it woul d have
taken, | suppose, an hour to an hour and a hal f
to get back once they had got the patient on
board the helicopter. There was a strong wi nd
bl owi ng and the boat was anchored in the |ee
of acliff. Over the top of the cliff, just
at the level the helicopter was trying to
stationitself over thetop of thisrelatively
smal | | aunch, the wi nd was bl owi ng and how i ng
loud. Although it seenmed very calmto the
people in the boat, it was terrible on board
the chopper. They wi nched a man down and he
was swi ngi ng back and forth over the top of the
I aunch. Wshing to be very hel pful, the chaps
on board that boat were all set ready to catch
him to grab hi mby the feet as he was swi ngi ng
past them He told ne afterwards that he was
absolutely terrified that sonebody m ght
catch him because it seemed to himthat he
woul d be ripped intw. Anyway, they managed
to get him down eventually w thout that
happeni ng. They wi nched the patient uptothe
hel i copter, during which time he started to
recover. And by the tine they got himback to
t he naval hospital all his problems were over
and he was very nuch better. Hedidnot require
reconpr essi ng al t hough t he i nci dent suggest ed
that he certainly had had an air enbolism
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So helicopters are not always the answer. |
think it is very necessary for people at the
site of the accident to realise that seeking
this sort of help is not necessarily w se.
Everybody reacts with tremendous keenness and
enthusiasmto help. The Air Force is very
willingto put the choppersintheair and send
them away. But they are not always readily
avai | abl e. Everybody wants to help. The
seni or sergeant who was concerned wi th search

and rescue operations wanted to hel p, but he
di d not understand the situation. The flight
controller will want to help, but he may

realise that the weather is deteriorating and
he may feel that it nay not be wise for himto
hazard a crew in the weather conditions that
he fears may exi st when t he chopper arrives at
its destination. This happened with two
divers in the Royal Navy quite along tine ago
when t hei r back- up nedi cal support was entirely
by the supposed provision of choppers for
taking away any person who had suffered an
acci dent . In fact, when it did occur, the
weat her was too bad and t he evacuation had to
t ake pl ace by sea, because t he support fromthe
air was unavail able. The rough weather had
produced t he situationthat producedtherapid
surfacing of thedivers. As aresult, they had
i nadequat e deconpression for the work dive
they had done and the two divers required
evacuati on. But helicopters were not avail abl e
due to the weather. So that the concern of the
flight controller must be taken into account
by those who are seeking the support of what
i s supposed to be a rapid formof evacuation.
A chopper may be available within two hours.
It is said that the crew of the helicopters
that we have are avail abl e at twenty m nutes’
notice. But thisis perhapsideal andit m ght
happen on a worki ng day. But it certainly will
not happen on a Sunday eveni ng when nost of
t hese sort of accidents occur. |In fact, nost
di ving accidents that require reconpression
are likely to occur on the second dive of the

second day of the weekend. So it is usually
going to be Sunday eveni ng.
When a rapid evacuation is sought, please

think about the alternatives. Please think
about the risks that your patient islikelyto
be put through in being transferred to the
hel i copter fromthe boat or froma | arger boat
to a smaller boat to get to shore to get to a
| andi ng space for the helicopter. Andthen by
further transfer from the helicopter to an
ambul ance and so on to hospital and to the
chamber. These transfers al ways take ti ne and
may reduce the speed of the helicopter to an
itemof no concernintheoverall timngof the
evacuati on process. The turbul ence of the
hel i copter can be very dangerous for sonmebody
who i s severely shocked. | have no doubt that
al though helicopter evacuation has great
benefits in many circunstances, even the
accel eration of the machi ne can be detri ment al
to sonebody who is in severe shock.

Tur ni ng t o ot her net hods of evacuati on. Light
aircraft may be speedy, but they nust fly over
nmountai ns and cannot fly through them W
always find difficulty at our diving sites
wher e t hese acci dents occur, becausethelight
aircraft that are avail able nore readily than
a helicopter near the site of the accident,

have to fly over a range of hills to reach
Auckl and and nust clinb at | east 2,500 feet for
safety and it is going to nake the patient
wor se, undoubt edly. Now, even a helicopter
wi ndi ngits way al ongtheroadsafely, inclear
visibility, nust goto at |least 1,000 feet to
get to Auckl and.

O course, if the patient comes by road the
sanme effect is going to occur but will be nore
prol onged. Andthis agai nhasto be considered
inthe evacuation. Inother words, theterrain
that exists between the site of the accident
and t he pl ace where the patient is beingtaken
to, will influence decisions about transport.
We have had quite a nunber of patients who had
a great deal of difficulty being got into a
light aircraft, being got out of it again and
then being put into an anbul ance and being
taken on another journey. So very often one
gets back to the situation that the best way
of evacuating the patient may be t he anmbul ance
that already exists fairly close to the site
of the accident, or at |east as close as the
coast isto the site of the accident. In the
anbul ance there wi Il al ways be sonme oxygen to
give the patient. There will always be
sonebody to give the patient some oxygen.

There will certainly be soneone who is a
skilled paramedic and thus better able than
nmost people to deal with the needs of the

patient during the evacuation. And when one
considers all these sort of factors | have
menti oned, this may indeed be the quickest
sort of evacuationthat can be possi blefor the
patient.

I think | shouldjust nentionthe use of oxygen
here. W are finding with the patients that
we are getting now that those who have been
pl aced on oxygen that had been nade avail abl e
at an early stage on the boat seemto do very
much better. And indeed, very often the
synpt ons seemto resolve norereadily. If the
pati ent has been on oxygen the whole tine, by

the time we get him it may make it |ess
necessary to reconpress the patient. The
whol e busi ness of supplying oxygen is of

consi derabl e i nportance to di ving casual ti es.
I think the provision of oxygen facilities on
large diving charter boats is a worthwhile
safety ai d and one we shoul d | earn t o consi der
nmore than we actually do at the nonent.

I should nmention that if one has a diver who
has suffered a diving accident and it seens
that it is a case of deconpression sickness,
f or goodness sake get his buddy back with him
as well, in case the buddy is al so devel opi ng
deconpr essi on si ckness.

Dr John Mller

One has to renmenber that particularly in the
case of deconpression sicknessthat acritical
time period exists between the onset of
synptons and the devel opnent of the stable
refractory lesion. Particularly when one is
deal i ngwi th spi nal cord deconpressionsickness.
Deconpression sickness is a whole body
phenomenon regardl ess of whether or not the
synptons arerestrictedto painonly. Wen one
i stal kingabout asinple“bend” withpainonly
in a knee or elbow or sonething like that,



thereisalsogasformationinthecircul ation.
Most tines this does not cause very nuch of a
probl em but one has to consider in all cases
of deconpression sickness, one is indeed
dealing with a whole body phenomenon and
therefore it is not too staggering to i nagi ne
the co-relationship between the devel opnent
of pain-only synptonms and t hen subsequently a
neurol ogi cal |l esion. Thecritical time period
that is inportant between the onset of
synmptons and the stabilizing of thelesionis
somewhere in the regi on of four to six hours.
This i s because the mechani sms of some of the
clotting factors, the platelet aggregation
t hi ngs, prostaglandin activity and all that
sort of stuff meanthat thereticul o-endot heli al
cells take that long to produce a stable rind
of protein around the gas in the circul ation.

It is obvious, particularly from what Tony
Slark said, that inthe mgjority of cases that
we see at some place where we can treat a
patient, that thetransport tinmeis frequently
going to be prolonged. So that the patient is
going to arrive there after the four to six
hour period because, generally speaking,
peopl e do not get their divingaccidentsinthe
regi on of areconpressionfacility. Wenthey
do, the results are spectacul arly good, with
something |i ke a 90%or 95%success rate with
si npl e oxygen treatment and very little el se.
We are not tal king about that situation. W
are tal king about the sort of situation that
Tony Slark is tal king about, where we have to
consider the first aid managenent, and the
transport.

Last year, at a workshop that we held at Duke
on the treatnent of diving accidents and their
early managenent, Xavier Fructus of Conex
present edthe work of several of his coll eagues
in the south of France, in the area around
Marsei |l | es and Toul on. You appreciate that
the terrain in the south of France and al ong
towards the Spanish Riviera and the Italian
Riviera, isinasensesimlar tothe sort of
terrain that Tony Slark is talking about.
There are narrow roads, high cliffs and
frequently nountain ranges to be crossed.
Therefore there are prolonged delays in
gettingthe patient toareconpressionfacility
and al nost invariably in excess of six hours.
These people started using a reginen that
initially they felt was working. Then
subsequently, they worked a sem -controlled
series that was presented by Fructus and was
shown to work very effectively. Fruct us
present ed an eval uati on of 97 cases of various
di ving accidents. They ranged from
deconpressi on sickness through to cerebral
air enboli of which 67 had had this regi nen of
first aid. The reginen consisted of the
i mredi ate use of fluids as soon as possible
after rescue. |If the patient was conscious,
oral fluids were given, usually startingwth
water and going on to sonething like fruit
juice. Quite pal atabl e sweat substitutes are
now marketed in the United States, such as
“CGatorade”. You can rmake up your own sort of
thing if you have to. This was denonstrated
by a Carl Moyer, who was a burns speciali st,
about 25 years ago. You take some | enon j uice,
a coupl e of teaspoons of sugar, a teaspoonful
of sodi umbicarbonate and alittle extra salt

and add to a pint of water. That makes afairly
pal atabl e substitute for a balanced salt
solution. Fruit juices are good because of
their extra anobunt of potassium [|ntravenous

fluids should consist of a balanced salt
solution also, and the quantity that they
reconmended was an initial |oad of at |east a

litre of this fluid. This makes a trenendous
di fference. This seens to be borne out by our
experience and that of others in the United
States. One of the features of deconpression
sickness is the devel opnent of a capillary
|l eak and subsequent haenp-concentration.
Consequently, what you are doing from the
onset is something that is very sinple, that
can be done on a boat and that can go a great
way towards aneliorating the devel opment of
the stabilized | esion that i s going to happen
| ater.

Then t her e was sone debat e about whet her or not
it is advisableto use various types of drugs.
Peopl e in the South of France use | arge doses
of aspirin and very | arge doses of steroids.
W are not sure what the role of steroids is.
So we are not sure whether or not it would be
a good thing to use them In fact, in order
toget the platel et activation or deactivation
nmechani sms going i nterns of drug therapy, all
you need is two aspirin tablets. So that now
we have a reginmen that is based upon sone
kitchen type comodities that are availablein
the galley, a little bit of aspirin and the
other factor, which is inportant in the drug
therapy that Tony Sl ark al | uded to, i s oxygen.

Frequently, in an exposed situation the
patient i s goingtobecoldandtherefore needs
to be kept warm | amnot going to get into
the probl ens of dealing with the hypothermc
patient. | will just talk about nmaintaining
an adequate homeostatic balance as far as
warmng the patient is concerned.

Now t hese patients as | said were transported
for periodsinexcess of six hours. Al nost all
of them showed consi derabl e i nprovenent and
many of themhad conplete relief of synptons
fromthis treatnent. They were tenpted not to
reconpress these patients because they had
apparent|y got conpl etely better and had | ost
all their synptons during transport withthis
type of therapy. Thirteen of these patients
who were not reconpressed had a significant
rel apse and then turned out tobedifficult to
treat. So even if the patient is better, the
i dea that you give the patient sonmething |ike
one of the short oxygen treatnents in the
chanber .

The majority of patients will be transported
by road and, as Tony Slark said, that is often
qui cker than air transport. W are findingthe
sanme sort of thing. W have virtually given
up the use of light aircraft and only in
certain circunstances do we use helicopters
mainly when there has been an altitude
deconpr essi on acci dent at one of the Air Force
bases around t he pl ace. W have several Marine
and Ai r Force bases within 200 nil es of us and
they invariably turn on their own transport.
For | ong di stances and t he | ong di st ances t hat
I amtalking about in this situation is the
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di stance fromthe Cari bbean or the Bahanmas to
Duke University Medical Center which is
somewhere in the vicinity of 800 to 1,600
nmles. Over those distances, jet air transport
isveryinportant. Jet air transport has some
advant ages as wel |. They are all pressuri sed.
The only aircraft that have appropriate
pressurisation systenms that enable you to
transport a patient at close to atnospheric
pressure, are very expensive aircraft. At the
present tineinterns of thesnaller commercially
avail abl e aircraft, the best one is the Lear
jet. Thelatest versionof the CessnaCitation
which will be coming out soon has a type of
pressurisation system that enables it to
operate at its nost efficient altitude of
30,000 to 35,000 feet and at the sane tinme
transport the patient at a pressure close to
sea level. Most aircraft cannot achieve this
and are forced to operate at sonewhere around
20,000 to 22,000 feet. This creates a double
set of problens. |t creates a very high fuel
requi renent because fuel consunption doubl es
ingoingfrom31,000to 21,000 feet. Thereare
ot her probl ens fromthe reduced al titude. For
instance, at the tinme of the Cuban crisis
several weeks ago, one case that we had
recently had to be transported from G and
Cayman | sl and, whichisalittle bit south and
west of Jammi ca, across Cuba. The aircraft had
to cross Cuba at 22, 000 f eet whichis bel owt he
normal jet route, which is protected by
i nternational | aw. The Cubans are quite happy
about commercial aircraft travelling across
at 30,000 feet. At 22,000 feet, they have t hat
ai rspace covered by SAM3 nmissiles. W had a
maj or delay in being able to go and get this
patient sinply because of the diplomatic
argunents involved in having access to that
| ower airspace. | ndeed, when the aircraft
turned up having picked up the patient, the
Cubans tried to turn them back, then changed
their minds and this went through several
gyrations with continual warnings that they
were violating Cuban airspace covered by
nmssiles. So you see that there can be sone
probl ens wi thflyingat 20, 000 feet. Conmerci al
aircraft are very reluctant to fly at those
al titudes. Most conmercial jet aircraft
operate at cabin altitudes of around 8, 000
feet with an operating altitude of 31, 000 f eet
and 39,000 feet. If they arerequiredto drop
to 22,000 feet or 25,000 feet they too double
their fuel requirenents andthat i ncreases the
cost of their operation enornously, because
you are tal king about an aircraft that costs
about $1,200 a minute to operate. In the
United States, and perhaps alsoin Australia,
the patient can be expected to bear the cost
of that. So that we find that the best method
of transportingthe patient over these sort of
distances is to use a relatively small
executive type jet like a Ctation or a
Citation Four or a Lear jet.

Because we have a snall air anbul ance group
that has been formed by the | ocal paranedics
trained in handling these sort of casualties,
we find it best to charter the jet by our own
group. The tine delay is considerably
shortened because our group knows how to
handl e al| the | ogi stical problens of getting
hold of an aircraft, all the conmunicati ons,
who to talk to in the government department
when you have to go over soneone else's
airspace, all these sorts of problems are
i roned out and can be rapidly dealt with. W

have found that it nakes t he transport of these
patients a whole |ot easier. Also we found
that ot her air operators have t ended to charge
the patient for thetotal round trip as though
the aircraft had to travel at that | ower
altitude all the way. The patient only gets
transported one way, so they tend to rob the
patient. W no |onger have that problem

The sort of aircraft that we are tal ki ng about
are executive turbo-prop aircraft which, in
contra-di stinction to nost of the other |ight
aircraft have consi derably nore space in them
to do things. You can maintain an |V, you can
mai ntain a patient on oxygen, you can get to
him you can nonitor him They tend to have
somewhat better communications and better
navi gation systems as well and that also
helps. We nmintain the first aid treatnment,
fluids and oxygen therapy, naintain adequate
body t enper at ur e t hr oughout t he whol e transport
period, no matter how short or how | ong and
general | y what we are dealingw th, particularly
with referred patients, are long transport
peri ods.

One thing | did want to ask, there is a thing
that has come out inthe United States fairly
recently. I do not know whether this has
spread to this part of the world yet. It is
an absolute requirenent that all physicians
nurses and paranedi cs have certifications in
cardi o- pul ronary resuscitation. And they
must mai ntaincurrency inthat. Has that sort
of little device spread yet? |t has good si des
and bad sides you know. You have to show
profi ci ency about howgood you are on a pl astic

dol | and then how good you are with the real
per son.
Question: Dr N ck Cooper

One subj ect that has been nentioned but not
di scussed that | think is of considerable
i nterest for anyone handl i ng di vi ng acci dents
particularlyinthe southernpart of Australia
or in New Zeal and, is the current managenent
of hypothernmia. | would very nuch appreciate
the comrents of the panel on howto deal with
a hypotherm c patient internms of assessnent,
nmoni toring, rate of re-warn ng and net hods of
re-warm ng.

Dr Chris Lourey

I think how you handle the patient depends
probably on the degree of hypotherm a.
Remenbering that at the extreme end of the
scale, that is profound hypothernia, the
patient nay appear to all i ntents and purposes
dead. Here | think that one should continue
i ntense cardi o-pul nonary resuscitation until
one getstoaunit of sufficient capability to
intensively monitor all aspects and that
i ncl udes bl ood gases and bi ochem cal anal ysis
and al so has the capability of centrally re-
warmng the patient. At the other end of the
scal e and certainly in our experience on the
Mor ni ngt on peni nsul a, nost of the patients we
see are nmldly hypothermic. 1 think that one
of the problens that you have in this is an
i ndi vidual whoisinthewater, and for exanpl e
had a near drowni ng situation, or has aspirated
a consi derabl e anobunt of salt water. Thereis
no way you can adequat el y assess t he pul nonary
status of that individual wthout doi ng bl ood



gases. Heisgoingtobeblue. Heisintensely
vasoconstricted so you cannot assess that, but
it opens a whole subject on its own which |
think will be discussed in greater depth by
John Knight in Singapore. | think that with
a mld hypothernia that one slowy re-warnmns.
Question: What
war m ng?

do you nean by slowy re-

Dr Chris Lourey

Slowy re-warmng, | think, is giving that

i ndi vidual intravenous fluids at body
tenmperature and slowy re-warning to anbi ent

temperature. | thinkthat suddenly re-warn ng
that individual by act of heating can induce
problens onits own. | thinkthereis one other

aspect tomenti on, nost boy scout organi sati ons,

nost skiing places and nountai n rescue t eans,

have these littl e al um ni umspace packs. That

isfineif anindividual is beingtransported
to prevent cold. W have had a situati on where
we have had a patient transported in one of

t hose shock packs. In essence, all it did was
to keep that individual coldtill he arrived.

I think bl ankets and if he i s consci ous, warm
fluids and the like all have a place. | am
sorry to be brief, but it is going to be
di scussed in depth in Singapore.

Dr M chael Davis

Chris, | totally disagreew thyour managenent
of mld hypotherma. Thereisreally quite a
[ ot of infornmation about this that is about 25
years old. The thing that everybody forgets
about m | d hypot hermi a aft er i mrer si on acci dents
is that the central body tenperature goes on
droppi ng. There have been many nany people
t hat have been recovered fromthe water in a
reasonabl e state, who have subsequentl|y gone
on to die. If there is any way possible
what soever of actively, rapidly, re-warmnng
t hose peopl e, peripherally then | reckon that
that is the correct way. | do not believe that
slow re-warming is the ideal choice in the
acuteinmersionsituation. |If youhave not got
any other alternative, well, fair enough.
There are plenty of things you can do even in
an open boat to get people out of an exposure
situation and at | east reduce that after drop.
You are never goingtototally prevent it, the
only way you can do that is by very aggressive

central re-warmng techniques. But if you
have got any way of rapidly re-warning them
then | reckon that that is the way to go. And

| have had some personal experience of this.
Wien | was keener and fitter and younger, |
used to do a | ot of I ong di stance conpetitive
sea swnming in the UK and after six, seven
and ei ght hours in the water, you were bl oody
glad to be put in a hot bath, | can tell you.

Dr Chris Lourey

One interesting case to showthat hypotherm a
can present itself in an odd way. There were
two chaps on a boat on t he Mor ni ngt on Peni nsul a
about six weeks ago. A conbi ned fishing-
di ving expedition conducted from a 12 foot
di nghy. The fishing had fini shed and t hey were
preparing for the dive. They overturned the
boat. One was drowned and one spent ei ghteen
hours in the water before he was found. Wen
he was found he was transported to one of the

nor e peri pheral hospital s where he was war ned.
He was transferred to us about twelve hours
after that, anuric. We presune his anuria was
due to the fact that after establishing an
adequate CVP and after a questionabl e use of
diuretics, he passed urine frankly
myogl obi nuric. W do not know whet her it was
due to the hypothermia and the intense
shivering invol ved, or whether it was due to
the repetitive trauma of hangi ng onto t he boat
during the night. Sothat the npbst sinple case
of hypothermia may in fact go on to other
t hi ngs.

Dr Peter Cohen

You nmade a comment that you wondered how or
what the use of a diving club having an oxy-
viva was. Well, | belong to a club. W have
an oxy-viva and since |’'ve been in the club
there have been two epi sodes of bends on cl ub
di ves. One was when t he cl ub presi dent deci ded
he woul d have a quick 45 foot dive on the way
honme wi t h hi s spare tank. The oxy-viva was not
used. | do not think that anyone in the club
could use it.

When | becane the Club Safety Oficer | said
“How does it work?” They said “l don't know,
we have always had it in the club”. The next
time they were out was a deep dive, 150 feet
weck dive, and one of the chaps got his
oct opus regul at or caught in his back pack and
he did not realisethat it was purging away t he
whol e time. He shoul d have done 10 mi nutes at
20 feet and 20 minutes at 10 feet on the way
up and realised he was not going to make it.
He signalled to his buddy that sonething was
W ong. They all followed himto the top,
clinmbed into the boat and nmade straight for
Prince Henry' s Hospital. But none of themused
the oxy-viva on the way.

Dr M ke Davis

There are two aspects of this. One is the
question of shoul d cl ubs be encouraged to t ake
oxygen on dives? The other aspect is should
they have resuscitation equipnent? Now, |
woul d go al ong very strongly w th encour agi ng
all dive clubs to carry oxygen on cl ub dives,
on boats and so on. | always carry oxygen. The
way we do it, virtually all the local clubs
around Christchurch, is that we put an
ordinary diving demand regulator on to an
oxygen source. Every diver knows how to use
of those, otherw se he woul d not be diving, or
maybe that is why he got into trouble in the
first place. But that is the sinplest way of
provi di ng oxygen.

Now, when you are faced with an unconsci ous
patient, there is no way that that will be
ideal. Although, if he is still breathing
theoretically you coul d probably still manage
witharegulator. It isthe unconsciousvictim
that you need t he resuscitation equi pnent for.
Most people, divers, |laynmen, paranedics,
doctors, are unable to use that sort of
resuscitation equipnment properly, and they
woul d be far better off, in nmy nind, being
taught to do nouth to nouth or nmouth to nose,
wel |, and bei ng kept updated. As far as John
Mller's comrents about certification is
concerned, | think that all club officers, all
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divinginstructors, all charter boat operators
shoul d be proficient. It should be part of the
regul ations. I do not necessarily believe

that every single diver should have full CPR
trai ni ng and be updat ed every year. Maybe t hat
is an ideal that we m ght achieve. It has got

good poi nt s and bad points as John M | | er sai d.
I think that those peopl e who are responsi bl e
for diving safety within any context should
have that conpetence, and that it is a
conpetence that | believe you can teach them

| do not believe that the majority of people
can be taught to use oxygen resuscitation
equi pnent successfully. So the people that
need resuscitation are nost likely to have
those around themthat are | east able to use
aresuscitator. Andthereby hangs therub. It
is fine if you or | are able to use oxy-viva
equi pnent conpetently, but this would not be
true of the nmgjority, and this is the
distinction that | think one has to discuss.

To ny mind, if you are just going to provide
di vers wi th oxygenfor thesort of transportation
situation that we are tal ki ng about, you slip
the mouthpiece into the guy’'s nouth. |
recommend the sinplest and nost likely to be
ef fective way of doingthat isto use an oxygen
tank with a diving regulator. Obviously, all
t he usual precautionsthat it nust becorrectly
col oured, not just be any ol d aqual ung. That
actual | y happened quite recently when soneone
put the oxygen tank on his back and had a
convul si on under water. It nust be clearly
| abel | ed “oxygen cylinder” and the thingto do
istobuildalittlerack and nount for it. And
that’ s a great way of providi ngthe wherew t hal .
One bends patient was transported on oxygen
gear, initially their owm wth a denmand
regul ator like this, and then subsequently
usi ng t he anbul ance equi prent. By thetinme he
reached us he was synmptomfree i n the way t hat
John M|l er comrented on. Despite that we did
treat himon a short oxygen table.

Dr John MIler

| would like to nake another coment. It
really is very sinple to make out a short
protocol for handling this sort of patient
based upon al | these sorts of kitchenrenedies.
They are effective. Certainly, | findthat the
figuresthat Fructus presented at that nmeeting
were extraordinarily convincing. They are
very sinpl e things that can be done, and do not
need a great deal of high powered expertise.

I f for some reason the pati ent cannot t ake oral
fluids then you have t he probl emt hat you need
to have intravenous fluids available. Chris
has j ust rai sed the questi on of usi ng Dextran.
| amsure that over the years many of you have
had dinned into you the potential value of
using either Dextran 70 or Dextran 40. Now,
theinitial use or Dextranin diving acci dents
at | east, was on a vol une expander. Wen you
gi ve Dextranin hi gh doses, it creates aseries
of problems. Someone who has a
haenoconcentration due to acapillary leak is
likely to becone oliguric. Wen the patient

becomes oliguric, having had a Dextran | oad,
heislikelytodevel opDextrancrystalsinhis
renal tubul es. That will give him acute
tubul ar necrosi s and conpl ete renal shut down.
Dextran 40 has got a very short half life and
therefore has a greater tendency to do that
than Dextran 70. Neither of themhas, except
transiently for sonmething |ike half a dozen
circulationtines, very nuch of a hyperosnol ar
effect. So it is not going to pull all the
fluid back out of the tissues when you have a
capillary | eak.

There is a potential role for the use of
dextran either 70 or 40 in | ow doses because
of its platelet coating properties. Thi s
requires approximately alitreinthefirst 24
hours. Dextran al so has t he di sadvant age t hat
itisexpensive. Intermnms of pl asma expansi on,
it woul dindeed be a very expensi ve substitute
for salt and wat er and sugar sol ution. Aspirin
innormally used doses, of sonething |ike two
tablets, is fine. That is sufficient to
produce a therapeutic effect for about three
days.

Chairman: Dr Darrell Wallner
John MIler, | wouldliketodirect aquestion
to you. Wth oral fluids to this situation,

I woul d be surprised, when you have got pain,
fear, stress, that you would get any gastric
absorption of oral fluids within four or five
hours. Wuld you like to conment on that?

Dr John Mller

Those sort of factors are i nportant but you do
get sone gastric absorption and certainly it
is slowed down. For that sort of reason and
for sinplification in ternms of devel oping
further conplications, | generally prefer an
i ntravenous line. But going back to sone
studi es presented by Carl Myyer, | guessinthe
fifties, resulting fromsome of the stuff that
cane out of Korea, there was the devel opnment
of what was cal |l ed t he “Moyer Cocktail”, which
i s basically abal anced salt sol uti on and sone
substitutefor Hartmann’ s or Ri nger’s sol uti on,
in fact. That solution was used effectively
in burns in operational situations and used
orally. There is noreason why one shoul d not
make these things up. It is a hell of a lot
nore effective than not doi ng anyt hing.

One of the npbst inportant elenments in any
diving accident, as it isin any accident, is
the reassurance of the patient. The patient
feels a hell of alot better if he feels that
sonet hi ng positive is being done for him So
give the two aspirins with reassurance and
expl anation as a positive therapy.

Dr John Kni ght

My point is that they nmay be abl e t o get oxygen
intoair cylindersin NewZeal and but you wi | |
not get CIGin Australia sellingyou oxygento
put in anything except a pin index oxygen
cylinder or alarge oxygen cylinder. Nowa pin
i ndex cylinder (C size) contains oxygen for
about 20 mi nutes resuscitation, if you do not
useit toomuch. It lasts for about 10 nmi nutes



wi th an oxy-viva bei ng used with one of those
resuscitator heads that inflate the patient
for you. So nost divingclubs donot carry them
because they are goi ng to have hal f an hour to
an hour and a half’'s boat ride to get hone.
Now, this short endurance is a problem One
solutionisaclosedcircuit oxygenresuscitator
such as the Konesaroff wunits used in the
Vi ctorian anbul ances, whi ch make a Ccyl i nder
last for along, long tinme. But the snag is
that you really need to be an anaesthetist to
apply the mask, because if you have got any
| eaks the oxygen supply is insufficient. It
can only provide 5 litres a mnute naxi mum
Any of those power assisted jobs are going to
provi de you with gas at up to 60 psi, which I
amquite certain does not do George any good
if he has torn his lung on the way up.

The suggestion that | have is that you make up
a suitable Magill type circuit with a clear
resuscitation nmask, so you can see his face.
You put inon 14 litres a mnute, which will
make a Ccyl i nder | ast for the best part of hal f
an hour. You can watch hi mbreathi ng because
the bag goes in and out with each breath. At
the noment, the CIG are busy selling us the
Robertson resuscitator head, which if it is
used each week, works. But if you put it away
for ayear it either jams on or off. It is a
pressure cycled gadget. Wien it reaches
cycling pressure it turns off. You have no
i dea, except by watching the victinis chest,

whet her gas is getting inor out. | amquite
certain that what you need is sonething
simple, so that you can detect it when it is
not wor ki ng.

Dr Chris Acott

Thisis avery funny but tragic story. | think

any oxygen cyl i nder or set to be used by | aynmen
shoul d be | abelled “Only use if the patient is
breathing”. | can remenber when | was wor ki ng
as a nmedico in Bermnuda. W had to go and
retrieve all the rich Americans coning over
for their second honeynoons. Al ot of doctors
have conventions there, and this particular
conventi on of doctors were pathol ogi sts. One
of their menmbers unfortunately had a heart
attack in the water, whichis quite comon in
Bernmuda wi th Anericans.

| arrived at the beach after running down and
found this teamof American doctors, rotating
around saying, “Ch, it's alright, doc, it’'s
al ri ght doc, we’ ve been doi ng car di o- pul monary
massage on this fellow. W started as soon as
he canme out of the water”. It was great. n
hi mwas pl onked t he oxygen mask runni ng at 10
litres a minute and they were doing their
cardi ac massage. But when | went to incubate
himl found that his whole nouth was full of
vonit and nobody had attended to his airway
what soever. So what did I do? | had to
i ntubate him al though the guy was dead. |
t hi nk t hat oxygen equi prent shoul d be | abel | ed
“Only use oxygenif the patient is breathing”.

Dr M ke Davis

That real ly backs up what | amsayi ng and what
John Kni ght has j ust sai d, you uset he si npl est
device possible. It is all very well for us
to talk about MG I|I’s circuits and so on and
so forth. The only thing divers know about is
using a diving regulator. If they are
unconsci ous, they cannot use it. That is why
everybody who gets involved in diving should
know howto do nmouth to mouth. But one of the
advant ages of using aregulator inthiswayis
that at | east the oxygen consunption is only

that of his mnute ventilation. This is
certainly nore econonical than oxy-viva
equi prent and all the other fancy types of
gear. OK, | accept your point thanif you were

abl e to know what his m nute ventil ati on was,
you would be able to get the MG Il circuit
appropriately, but youdorunintorebreathing
pr obl ens.

Dr John Kni ght

| suggested 14 litres a mnute, well above
normal m nute ventilation. So no rebreathing.
Thi s neans that expired and fresh gas goes out
of the relief valve. Even with that waste a
cylinder will last 27 minutes.

Dr M ke Davis

Yes, well that is inefficient. A demand
regul ator is the nost efficient way of using
your oxygen supply. And it is the systemthat
the diver understands, and the only one he
under st ands, that i s the point that | amtrying
tomake. NZIGwi Il not fill upany ol dcylinder
either, but there are plenty of practical |ads
around who can knock up an adaptor any tine
they Iike.

Question: Hownuch Stabilized Plasma Protein
Sol uti on shoul d we use as a pl asma expander ?

Dr John M ller

I knowthis is a very controversial thing to
say. For npbst situations in plasm expansion,
particularly when you are dealing with fit,
heal thy people with normal serum al bunmens,
then those are expensive substitutes for
crystalloid solutions. Dear, basically.
Later on there may be a case for getting into
conponent therapy. Particularly when a
patient with a severe diving accident may go
on to develop a dissem nated intra-vascul ar
coagul opat hy. Then you are using that for a
conponent therapy on the basis of that
synpt omat ol ogy and not purely as a plasm
expander . The sinplest form of plasm
expander is salt water. Wth a bit of sugar
init to help it along, provided that you do
not put too rmuch sugar init and get an osnotic
diuresis. | generally prefer to use a fluid
regi men that gives you a urine production of
1to 2 cc per kilo per hour. And we find that
that has, well, we have not done controlled
experiments so | should not say what | was
about to say. We find, though, that that does
not seemto prolong the effects of cerebral or
spi nal cord oedena.
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Question: Dr Janene Mannerhei m

How much ti ne can el apse beforeit is not worth
treating a person with an air enbolism or
deconpr essi on sickness?

Dr John M1l er

| feel very strongly about this. In the |ast
twel ve nonths | have been involved with the
treatnent of five major cerebral air enboli
that resul ted fromvari ous f orms of cat astrophes
in hospitals. One was a transbronchial
bi opsy, another couple were nmgjor punp
cat ast rophes duri ng open heart surgery, sonebody
el se had 60cc of air inadvertently injected
into his aortic arch. In all of those cases,
there were prolonged delays, including one
whi ch was about 54 hours. Now all of those
patients nade i nprovenents and all but one of
them made a conpl ete recovery. The |ast one
had mul ti-organ di sease and as he started to
i nprove and perfuse his head he bled into an
infarcted part of his brain and died. But the
ot hers recovered. | nmust admit to our surprise
that the patient with 54 hours’ delay after a
catastrophic punp failure in the theatre,
whose only activity before treatnment was to
sei ze on deep pain stinulation, recovered.

Characteristically, we findthese peopl e have
about an 18- 24 hour | atent peri od, when you see
not hi ng happen. Then at the end of that tine,
when you are about to despair, they start
i mproving and over the next 6 to 8 hours they
make dramatic i nprovenments. That particul ar
guy want ed hi s endot r acheal tube out at t he end
of that time and then wi thin a coupl e of hours
he was on the tel ephone to his wife. W then
managed him as a nornal post-op heart and
shuffl ed out of the chanber at the end of the
treatnent. So the point | ammaking is that
the delay in getting the patient to the type
of facility where aggressive, if necessary
saturation treatment, can be perfornmed, is a
hell of alot nore effectivethantryingtorig
up a series of make-shift systens to transport
a patient. You are better off going through
all the early reginen that | described,
getting the appropriate type of aircraft, and
gettingtowherethepatient canbe appropriately
treated.

That obvi ously does not apply to the situation
where you have a reconpression facility that
is reasonably right next to wherever the
embol i smtakes place. But even then, that is
not very effective as you know. The Royal Navy
has had about t hree deat hs i n 50, 000 subnari ne
escape exercises, despite the fact that they
have the full facilities there at the top of
t he tower.

Chairman: Dr Darrell \all ner
Any ot her questions? On this, or any rel ated
subj ect ?

| wouldliketothank all our speakers for this
i nformati on. Perhaps the executive m ght |ike
to consider the questions we have heard. A

group such as ours could well think about the
educational aspects directing information
towar ds t he di ve school s and i nstructor groups
because many of themare keen to joi n SPUMS and
are becom ng nmenbers. A sinple reginmen of
recomendations, if we coul d sort one out and
publiciseit through the various professional
di ve school s, woul d, | amsure, be wel coned and
useful , because they nust be just as confused
as nost of us. And we have t he benefit of sone
degree of skill in this field.

SAY “FLY HHM AND WE LL STRI KE

Readers will be aware of the consensus of
opi ni on anong participants at the 1980 Pul an
Ti oman SPUVS conf er ence concer ni ngt he r el evance
of helicopter or light plane use for nost
diving casualties. They felt that is was
usual Iy not the nethod of choice because of
time, noise, space linmtations and other
factors. The use of rescue helicopters in
certain sea and land situations seens a
significant benefit, however. Readers may
wel | be astounded to hear that New Sout h Wl es
Anbul ance per sonnel vi ewt he hel i copter service
asathreat totheir future enpl oynent and have
takenindustrial acti on (which neans inaction)
to protect thenselves. As the service is
extrenely costly conparedwiththealternatives
and the time benefits are usually negligible
inan emergency situation, their fears appear
to be the result of the pro-helicopter PR
Servi ce “sel ling” the gl amour t oo successful ly.
Possi bly doctors are nore at risk from the
m crochi p Di agnostic Conputers to a greater
degree than the anbul ance service officers
ever will be fromsuch a rival.

CLOSURE OF ROCHE | NSTI TUTE OF MARI NE SCI ENCE

The enployees of the Institute at Dee Wy
(Sydney) have been told that it will close in
June this year because of increased financi al
denmands on t he parent conpany in Swtzerl and.
The Institute, which opened in 1974, has
hosted a neeting of SPUMS nmenbers who were
givenatour of thefacilities andweregreatly
i mpressed by the equi pnent for the extraction
of conpl ex organi c conpounds fromnarinelife.
One critical factor | eading tothe closure has
been its failure to win the jackpot by
di scovering a conpound of conmerci al i nterest.
Nature, red in tooth and claw, clains victins
within the scientific community on occasion.
We trust that those unfortunately displaced
fromtheir present researches will speedily
find niches to re-establish thenselves
successful ly.



