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1. Edi tori al

Since our last Newsletter there has been an encouraging
nunber of replies and acknow edgnents from those scientists and
physi ci ans i nterested i n Underwat er Medi ci ne. Qur nenbershiptotals
40 fully paid up nenbers and a dozen or so who state that they w ||
becone nenbers. It is nowour responsibility to ensure that these
menbers receive advantages and benefits from the Society. The
I nparting of academ c information and the i nterchange of ideas are
readily perfornmed by this Newsletter, and we are antici pating sone
hel p fromcorrespondents. Also of inportance are associ ated soci a
and financial factors. Qur Secretary corresponded with the
Departnent of Taxation regarding the possibility of deduction of
finances for travel and neetings for those nenbers of SPUMS
interested inthis. The result appears favourable, and is reported
nore fully in the correspondence section. Acting as President of
the Society, the Editor approached the Postgraduate Federation of
Medicine in an attenpt to obtain affiliation with the Federati on.
This was also successful and the reply is to be found in the
correspondence section.

The annual neeting for 1972 is to be hel d onthe second Monday
of June, for a period of five days. It is to consist of brief
presentations from those nenbers currently engaged in underwater
research, or fromnenbers who are able to reviewthe current world
literature on sone related topic. It is anticipated that a
consi derabl e portion of the day wll be spent in practical activities
and i nformal groups. As we all have an interest in diving and mari ne
biology, it is anticipated that the site of the annual neeting wll
be suited for such activities. The sites proposed have i ncl uded,
i n order of popularity, Heron Island, Norfolk Island, Fiji, Geen
I sl and and a Barrier Reef cruise. It is presunedthat bl ock booki ngs
woul d be financially advantageous to all. It is also presuned that
sone nenbers will desire to bring fiancees, wves and/or famlies.
The final decision as to whichvenueis chosenw ||l be nade of Monday
29th Novenber, when it is anticipated a neeting will be held at
HVAS Penguin. As the final decision will be nmade by the nunber of
votes, it is strongly recomended t hat any nenber of the Society who
W shes to cast a vote, send this to either the Secretary or nyself,
prior to the neeting.

One change in this Newsletter format is the reproduction of
an article from“Skin Diver”. Inperformngthis act | have clearly
shown ny own prejudices, as the article so accurately expresses by



own beliefs.

This Newsletter, the last of the gratis issues, wll be
foll owed by a quarterly Newsletter, available only tothe fully paid
up nenbers of SPUMS. A two dollar subscription, payable to M F
Ashnore, Treasurer, C/ - School of Underwat er Medi ci ne, HVAS Pengui n,
is all that is required to ensure this status. The subscriptionis
valid for this financial year.

( CARL EDMONDS)
School of Underwater Medicine
HVAS PENGUI N
Naval PO Bal nora
NSW.... 2091



2. How far is al one?
by Paul J Tzinoulis

NEVER DI VE ALONE has | ong been regarded as the first and
forenost safety ruleof sportsdiving. You Il findthis phrase etched
into the pages of every scuba training manual and | oudly preached
at every new diving class. To quote fromthe text of ‘New Science
of Skin and Scuba Diving', training bible anong YMCA i nstructors,
the buddy systemis defined as:

“No i ndividual scuba diver, regardless of profi-
ci ency or experience, should ever undertake a scuba
dive alone but nust in the interest of self-
preservation be acconpanied by at |east one other
simlarly qualified scuba di ver who has acknow edged
and accepted the responsibility for the safety of his
partner.”

The seri ousness of these words and t he soberi ng consequences
of di sobeying them woul d seen sel f-evident.

And yet, when we | ook back over the underwater statistics for
1970, we find that an incredi bl e percentage of divers D ED ALONE
TomEbro of the LA County Underwater Unit reports atotal of ei ghteen
peopl e di ed i n underwat er m shaps within the Los Angel es County area
during last year. O that nunber, twelve (two-thirds) were al one
at thetinme of their accidents. Statistics spell a powerful nessage.

How does one expl ai n t hi s sudden rash of rul e-breaki ng? Wy
do ordinarily sane, qualified divers suffer from spells of
unaccountabl e stupidity? |Is not the NEVER DI VE ALONE rul e spel |l ed
out ?

Asi de fromt hose unfortunat e di vers who peri shed al one, there

are hundreds nore who still dive al one and happen to be | ucky enough
to survive. | say lucky because diving alone is a lot |ike Russian
roulette .. play it for | ong enough and you are bound to | ose. The

growi ng disregard for the buddy system has reached frightening
proportions and the ‘ house odds’ are beginning to take their toll.
Maybe it’'s tine we try to discover why this basic rule is being
I gnor ed.

The first question which cones to mndis one of definition.
Exactly howfar is alone? |f divers nust pair up, what i s the nmaxi nrum
di stance between partners for safe diving?



To sone peopl e | know, the NEVERDI VE ALONE rul e i s satisfied
by having two divers in the sane ocean. But in nost cases, divers
feel they are conscientiously follow ng the buddy systemprinciple
by sinply staying within sight of each other. This is a fallacy,
and quite often a prelude to disaster. Underwater visibility is not
the determ ning factor for di stance between buddies ... tineis. For
exanple, if you are diving off Cozunel andthe visibilityis 150 f eet,
It does not nmean you’ re diving safely when your partner is 150 feet
away. Shoul d sonet hi ng go wong, neither one of you coul d swi mf ast
enough to reach the other intinme. Effective buddy support and aid
depends on qui ck recogni tion of the probl emand fast action. Chances
are you woul d never even notice if your buddy was in trouble from
a distance of 150 feet.

What, then, is a safe di stance between buddi es? The British
Sub- Aqua Cub requires its nenbers remain with ‘touchi ng di stance’
(six feet) of each other, while many Anerican distributors
unofficially recormend 10 to 12 feet as a safe di stance. To conpound
the question even further, should that distance (if and when it’s
est abl i shed) be decreased at greater depths? The deeper one dives,
the greater the chances of an energency and the greater the need for
a buddy’s pronpt action.

Still another point which seens to have been overl ooked is
the purpose and responsibility of the buddy. Many divers operate
under the m sconception that a buddy’s prinmary functionis to supply
energency air when his partner runs out. Although running out is
definitely onthe |ist of underwater energencies, the nost danger ous
threat i s unconsci ousness. Afree ascent m ght solvethe air problem
but only a buddy can bring you back alive if you should pass out.
For thi s reason al one it woul d seemi nconcei vabl e t hat any di ver woul d
ever go into the water without a reliable partner.

And while we’re on the subject of partners, it m ght do well
to nmention the i nportance of buddy sel ection. Wen you agree to go
underwat er with soneone, you are literally placing your lifeinthat
person’s hands, shoul d an energency ari se. You should therefore be
hi ghly sel ective in your choice.

Anot her point not covered in nost manual s i s the procedure

for ‘“taking the lead’. Buddy diving is alittle bit |ike dancing
one partner has to take the lead while the other follows.
Qoviously, if both divers attenpted to |ead, neither would be
wat ching the other and they would eventually end up separated.
Conversely, if neither took the |ead, they would probably end up
mlling around the bottom and goi ng nowhere. The matter of who is



going to be | ead di ver should be settl ed before entering the water.
It becones the responsibility of the following diver to track his
partner, but the | ead diver nust not fail to | ook back periodically
to make sure his buddy is still foll ow ng.

One of the nost crucial points in the NEVER DI VE ALONE code
Is the avoidance of shortcuts. | npatience can turn an innocent
shortcut into a needless tragedy. Its those littlethings ... |like
poppi ng over the side for a quickie dive to free a snagged anchor.
W’ ve lost a few divers this way. Another is that nonent of
frustration you feel upon di scovering your partner cannot clear his
ears, particularly after a long boat ride and an arduous task of
suiting up. Don’t abandon your buddy and barrel down to the bottom
- go back to the boat and get another partner.

By now you should begin to get the picture. There's a | ot

nore that goes into the buddy systemthan you' Il find in nost books.
And we think it’s about tine the diving instructors of Anerica
considered rewiting those ancient scriptures. |f the words NEVER

DI VE ALONE are ever going to nean anything, if they are going to
receive total comm tnent and respect, they nust be full qualified,
justified, and outlined in detail.

If we areto survive as a sport and as i ndi vi dual s, then NEVER
DI VE ALONE nust becone an ironclad rule. Those three little words
can save your life.

Reprinted from Skin D ver (March
1971)
by perm ssion.

I will go further. Being able to viewyour partner up to the
time of an energency, is not enough. You nust be able to reach him
and assist him And if you cannot reach him you nust be able to
hel p hi mt o reach you. You nust al so be abl e to stop hi mdoi ng i diotic
t hings such as ascending into boat propellers or other dangers.
Communi cation is vital to his and your safe diving. Speaki ng
under wat er posses a problem especially intines of energency. Hand
signals rely on an attentive audi ence and good visibility. How do
you ci rcunvent these difficulties? Sinple, use a buddy |ine, |ength
3 netres, nylon, attached to arm band by an easy rel ease shackl e.
Visibility is no longer a threat to the buddy concept. You won’t
have to spend hal f an hour | ooki ng for your buddy, or diving for his
body.

- Editor.



3. CASE REPORT - ORBI TAL BAROTRAUVA

Presenting Synptons

A New Zeal and di ver descended to a depth of 20 feet, using a
conpressed air demand supply. At this depth he noted that his right
eye was becom ng swol | en. He requested pernissionto ascend andthis
was given. By the tinme he reached the surface the right eye was
conpl etely closed, and was grossly swollen. Duration of illness -
3 hours prior to presentation.

Past Hi story

Thi s di ver had received a ‘ bl ack eye’ during a m nor altercation
sone days previously. He decided to dive with this, assum ng that
it could not in any way influence his performance in the water.

Cinical Features

The ri ght pal pebral fissure was conpl etely occl uded by t he puffed
up and slightly bruised eyelids. It was inpossible to open these
due to the swelling, and thus the cornea could not be observed.
Pal pation of the superficial tissues of theorbit reveal ed a surgi cal
enphysenma. These was no evi dence of any pat hol ogy of the ears, nose
or throat.

Tr eat nent

The books on di ving nedicine didn't help very nuch for this one.
We deci ded to adm ni ster 100%oxygen via a mask and bag, with a high
O flow (15 L/ mn). Wthinan hour the swelling had decreased greatly
In size, the eye was able to be opened by the patient and t here was
no evi dence of any ocul ar pat hol ogy i nvol vi ng t he cornea or sclera.
The patient hinsel f stated that di scol ourati on was no wor se t han when
he had comrenced his dive. O was then adm nistered for a further
hour, with again further i nprovenent in his clinical state, as shown
by a further decrease inthe swelling and a wi deni ng of the pal pebral
fissure. No diving for 2 weeks.

Fol | ow Up Treat nent

The pati ent was observed for a coupl e of hours and t hen di spat ched
back to his ship. He was advi sed that under no circunstances shoul d
he do any flying, and that if arecurrence of the swelling is noted,
that he immediately start breathing 100% oxygen, as previously
descri bed.

Provi si onal Di agnosi s

Facial barotrauma, involving the orbital tissues, with the
probably source of entry of air through theintegunent damage (‘ bl ack



eye’). It is presuned that during the dive there were sone peri ods
i n which the pressure withinthe face mask exceeded anbi ent pressure
by a slight degree, but sufficient to cause a passage of gas into
ti ssues. The ascent produced an aggravation of the condition, in
accordance with Boyle' s Law.

Coment s

1. There seens to be no limt to the variety of barotrauma.

2. Diving should not occur followi ng any injury which produces a
break inthe integunent. This is specially applicable where the
integunent is related to higher than anbient pressures, eg.
followng dental extractions and breathing with a positive
pressure demand system

3. 100% O, given through an efficient mask and wi thout positive
pressure, is invaluable for the renoval of bubbles wthin
tissues.

4. Reconpression therapy is not required in barotrauma producing

surgi cal enphysema, no matter where it nmay be, as long as there
Is no likelihood of nortality or serious norbidity.



4. HYPOXI A | N BREATHHCOLD DI VI NG
- Bob Thomas

Any decrease in arterial oxygen concentrationto 35mm Hg or | ess
w Il induce sone inpairnent of consciousness in a diver, and this
may | ead to fatal sequel ae. The hypoxia which occurs in breathhold
di vi ng can becone a real hazard under certain conditions, and t hese
will be elaborated in detail.

Nor mal | y, t he breaki ng poi nt of a breat hhol d di ve occurs when t he

PaCO, reaches approximately 50mm Hg. If for some reason this
threshold is increased, then the breathhold dive nmay be prol onged
for asufficient degreetoresult inafall in PO to alevel which

woul d t hen be unaccept abl e f or consci ousness. There are several ways
I n whi ch t he breaki ng poi nt threshol d nay be increased, ie. thedesire
to breathe may be tenporarily overcone by the use of these
diversionary tactics. These include:

- swal | owi ng

- di aphragmati c novenents

- exhal ation

- adaption

- volition (eg. spearing a fish)

The follow ng sequence of events illustrates how hypoxia may
devel op:
1. Initial surface breathing, normal alveolar oxygen pressure

(PAG2), PaQz, PACO:, PaClp.

2. Wth descent thereis adecreaseinlung vol unes and a subsequent
increaseinthe partial pressures of the contai ned gases (Boyl e’ s
Law). These higher partial pressures of O then all ow & upt ake
by the blood to continue for a longer period than if breathhold
had occurred at the surface. Thereis oftenanearly mlddesire
to breathe during descent but this soon wanes. Transfer to CO
fromthe blood to the lungs is reversed across the alveolar
menbrane due to the i ncreased PaCOp.

3. During the course of the dive (at depth) there is a continued
removal of O fromthe lungs, and its subsequent utilisation by
the body. This nmay be increased by excessive demand as with

st renuous exerci se. Exercise also results in an increased
production of CO and | actic acid, andthe P,CO; equilibratesw th
t he PACOp.

4. As the PsCO» and PACOp continue to increase during the dive, an
i ncreased awareness of nearing the breaking point of the



breat hhol d occurs, ie. there is an increasing urge to breathe.
This sensation may be dimnished by using such diversionary
tactics as nentioned previously.

5. Relief fromthis sensation may al so be obtai ned by ascent. This
ineffect wll increase the |ung vol unme, causing a conconitant
fall inthe PACO; and t hence PsCOp, unl ess t he ascent i s very sl ow.
However, the PaO; and P;O, also fall, and al t hough the PO, may
have been sufficient at depth to nai ntai n adequat e oxygenati on,
afall toalesser concentration may precipitate hypoxic | oss of
consci ousness. This, in fact, does occur, and the |oss of
consci ousness al nost al ways has occurred during the ascent phase
of the breathhold dive. If noloss of consci ousness shoul d occur
during the ascent, thenit may still becone apparent i mredi ately
foll ow ng surfacing, becausethe circulatory delay incorrecting
t he hypoxi a of ascent may be sufficient toallowfurther reduction
of the PsO» to an unacceptabl e |evel.

Hyperventil ation prior to breathhol ddivingisaconmopnnmnoeuvre
used to reduce the PsCOp;, and thence a longer tine will elapse
foll ow ng the conmmencenent of the dive until the threshold PaCO; of
the breaking point is reached. This increased interval, although
allowing a |longer subnergence tine, may also permt a dangerous
degree of hypoxia to devel op, such that either:

- | oss of consciousness may occur well before the PCO; has
i ncreased to reach the breaking point threshold, or

- | oss of consci ousness nmay occur with ascent as di scussed before,
or

- ventil ation may be stinul ated by hypoxi a whil st still ascendi ng.

Consequently, the use of hyperventil ation techni ques shoul d be
avoided by all breathhold divers. Unfortunately a |ack of
significant statistical informationdoes little to assist inwarning
both the trained and the novice diver of the inherent dangers.
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5. CORRESPONDENCE

The following letter has been received from the Australian
Post gr aduat e Federation in Mdicine:

25 Lucas Street
CAMPERDOMN NSW 2050

15 July, 1971
Lt Conmander C Ednpnds
Pr esi dent
Sout h Pacific Underwater Medicine Society
C/ - School of Underwater Medicine
HVAS Pengui n
Naval Post O fice
BALMORAL NSW 2091

Dear Lt Commander Ednonds:

The Executive of the Australian Postgraduate Federation in
Medi cine has considered the application of the South Pacific
Underwat er Medicine Society for affiliation and | have been asked
toinformyouthat the Executiveis pleasedto accede to your request.

The Society is entitled to nom nate one Representative Menber of
the Federation and | should be glad if you would | et ne have t he nane
and address of your nom nee at an early date.

Your representativew || beeligibletoattendthe Annual General
Meeting of the Federation which is held in Canberra each year about
April/May. He will also be placed on the mailing list to receive
our quarterly Newsletter and any other publications. |If there are
any itens relating to your Soci ety which you wi sh to have publi ci sed
to other affiliated nenbers and societies this can be done through
the columms of the Newsletter.

A copy of the Menorandum and Articles of Association of the
Federation is enclosed for your information.

Yours sincerely
(sgd) Con Reed
FRACP

Honorary Secretary

Editor’s Note: Dr Bob Thomas was subsequently invited to represent
SPUNMS at t he Austral i an Post graduat e Federation in Medi ci ne, and has
di scussed matters of specialist recognition with Sir Kenneth Noad
at the Federation offices.
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The following letter has been received from the Deputy
Comm ssi oner of Taxati on:

21 Elizabeth Street

(Box 4197 GPO

SYDNEY NSW 2001

Dr I P Unsworth 24 August 1971
Honorary Secretary

SPUMS In reply please quote:
C/ - The Prince Henry Hospital AF. 1865 Pt 4

LI TTLE BAY NSW 2036

Dear Sir

In your letter of 28 July 1971 you enquired whet her expenses
incurred by nenbers in attending conventions or conferences
conduct ed by t he soci ety woul d be deducti bl e for i ncone tax purposes.

At the outset it should be explained that a definite decision
cannot be given in respect of clains that may be nmade by nenbers
attendi ng future conferences. Advice given in advance of the actual
circunstances may only be regarded as an expressi on of opinion and
would not be binding on the Comm ssioner. Subject to these
reservations the follow ng cooments nay be of assistance to you.

The expenses to which you refer fall for consideration under
section 51(1) of the Incone Tax Assessnent Act. This provision
aut hori ses a deducti on for outgoi ngs incurredingainingor producing
assessabl e income or are necessarily incurred in carrying on a
busi ness or profession for the purpose of gaining or produci ng such
I ncome, except to the extent that the expenditure is of a capital,
private or donestic nature

It is explainedthat, as a general principle, ataxpayer engaged
in a profession or skilled occupation is entitled to an i ncone tax
deduction in respect of expenditure which he incurs for the purpose
of maintaining or increasing his know edge or ability in that
particul ar profession or occupation provided, of course, that the
expenditure neets the tests of section 51(1) outlined above.

On t he under st andi ng t hat nenbers of your society can establish
a nexus between the activities of the particular conference andtheir
pr of essi on or occupation, deductions woul d be all owfor expenditure
i ncurred in attending the conference, for exanple, conference fees,
travel | i ng expenses, acconmodati on and cost of neal s. Expenses that
woul d be specifically precluded by the provisions of section 51(1)
woul d i nclude the costs of accommopdation, neals, etc. of any nenber
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of the taxpayer’s famly who may acconpany him as well as other
private expenses such as si ght-seeing tours or social activities not
connected with the conference business.

It woul d be appreciated if you woul d i nformany of your nenbers
who i ntend t o cl ai mi ncone tax deductions i nrespect of these expenses
that they will be expected to nmai ntai n adequat e records and furni sh
the necessary details in support of their clains.

It is hoped that the foregoing explanation satisfied your
enquiry.

Yours faithfully,

(sgd) RR G ay
DEPUTY COW SSI ONER OF TAXATI ON

Subt ended i s a copy of the |l atest communi cati on recei ved fromt he
Under sea Medi cal Society:

UNDERSEA MEDI CAL SOCI ETY

NEWS RELEASE

To: Dr C Ednonds Rel ease Date: |Imediately

The Undersea Medical Society was founded on April 10, 1967 in
Washi ngton, DCto aid the advancenent of undersea nedicine and its
supporting sciences. One of its prinme functions is the devel opnent
of channels of scientific comunications anong all researchers
dedicated to the acquisition of know edge to insure man’s safety
under the sea. The Undersea Medi cal Society, recognizing the broad
comunal ity of interests anong aerospace and hydrospace physi ci ans
and physiologists, is affiliated with the Aerospace Meudical
Associ ati on.

- END-

(sgd) E Joseph Weel er Jnr
Chai rman, Menbership Conmittee
Under sea Medi cal Society

1150 Connecticut Avenue, NW
Washi ngton, DC 20036

Phone (202) 659 1867
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. BUBBLES
M SNOVERS

May | take this opportunity to stress to all nenbers of the South
Paci fi ¢ Underwat er Medicine Society, and Dr Terry Horgan specifi -
cally, that the official abbreviationfor the society is SPUMS. not,
as has been suggested, SPERMS.

Any correspondence sent to the editor, wll not be answered if
addressed to Dr Bubbl es.

'S THERE AN RCC NEAR YQU?

The request was submtted to nenbers of SPUMS during the | ast
Newsl etter, to supply information regarding any reconpression
chanbers known to them I wish to express ny gratitude for the
overwhel m ng response of the nenbers. It appears that throughout
the I engt h and breadth of Australia, New Zeal and and New Gui nea (t he
|l atter with sone justification) there are noreconpressi on chanbers.

- Editor

HYPERBARI C UNI T

Yes, it was stated in the | ast Newsletter that an article on the
Hyperbaric Unit at Prince Henry Hospital would be witten by Dr. Ian
Unsworth. Unfortunately the article has not yet eventuated, and
t hus, unl ess he cones upw ththe goods, | amgoingtowiteanarticle
in the next SPUVS Newsl etter entitled "Is There a Hyperbaric Unit
at Prince Henry Hospital ?".

UNDERWATER PHYSI OLOGY SYMPOSI UM

For those with tax concession in mnd, there is a UPS schedul e
for 1972 in the Bahamas, August 22-26th.

Rl GHT HEATI NG

Whay was a prom nent ENT surgeon sent by a United States col |l eague
as an em ssary to the RAN School of Underwater Medicine to docunent
literature on ENT probl ens in diving? Don’t they have a hi gh powered
conputerised reference |library service, bursting its binary seans,
to do this very type of searching. The possible conjectures are of
I nterest.

An epidem c of electronystagnograns has been reported at a
certain harbourside resort. nost of the aquatic guinea pigs
expressed surprise to the point of panic, when the iced water hit
their tynpani c nenbranes. Thereis notruth to the runours that the
divers are logging the caloric tests as ‘tine underwater’.
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FAMOUS LAST WORDS

Les Gaham- ‘1 don’t usually have trouble with clearing ny ears’.
Bob Thomas - ‘Look and 1’'Il denonstrate how this flameproofing
wor ks’ .

Terry Horgan - ‘1 will just add a little gasoline’.

John Manley - "I have hardly seen anything of Australia".

Pi |l ot of Piper Aztec, whentol dthat his starboard engi ne was bel chi ng
snoke - ‘ That’ s nothing to worry about, it’s been doi ng that for sone
weeks’ .

The consequences of a psychi atri st taki ng up Underwat er Medi ci ne
are nunerous:
Doc: Tell me what is your problenf
Pati ent: Well - glug, glug, glug (drowns)

Doc: Wong bl oody hat.
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7. DI VING DOCTOR' S DI ARY:

Diving Details. Sem -closed circuit rebreathing equi pnent, using
60% O, and 40% N, with a flow rate of 4 L/mn (instead of the
manuf acturer’ s recommendation of 6 L/mn), depth 60 feet, duration
60 m nutes. The two di vers were buddi ed together with a 10 foot | i ne.
Swi mmi ng speed 1.0 knots.

Bot h divers surface, one appears unconsci ous.
(CORRECT DI AGNCSI S - TOP MARKS)

On checking the diving information it was ascertai ned that the
di ver started wi th enough gas, at that flowrate, tolast 90 m nutes.
Ther e was no evi dence of divi ng set mal functi on, and t he CO; absor bent
used was of the C G sodasorb type (the correct type for that
equi pnment) .

The buddy diver described the dive as uneventful wuntil his
conpani on | ost consci ousness. Loss of consci ousness occurred during
or immediately after ascent, and there was no evidence of any
difficulties encountered during the dive, while at depth.

The unconsci ous di ver was fortunate in that he wore a full face
mask, preventing hi mfroml osi ng hi s nout hpi ece during his comat osed
state. The buddy diver was astute enough to ditch the man’s wei ghts
and turn t he nout hpi ece cock so that the affected di ver coul d breat he
from the atnosphere once the surface was reached. He was then
assi sted i nboard the diving tender and nmade a rapi d and unevent f ul
recovery.

(CORRECT DI AGNCSI'S - TOP MARKS STI LL)

The history, as obtained from the affected diver after his
recovery, was that he had no difficulty during the dive, and that
t he reason for the ascent was t o obt ai n a check beari ng on hi s conpass.
He bel i eves that he was actually on the surface and taking a beari ng

when he | ost consciousness. |n discussing the possible prodrong,
there was no clearly defined history of these, but there was sone
suggestion that the diver was a little ‘lightheaded , again while

he was on the surface.

Perusal of the di vingequi pnent after the di ve di d not denonstrate
any nechanical fault or water contam nation. Pressure testing of
the supply bottles all owed the exam ners to rul e out the possibility
of inadequate gas supply. Ret rospective perusal of the diver’s
history reveals that he had been diving for four years as a
professional, wthout any evidence of a personality disorder,
anxi ety state or neuroticism He was considered a reliable and
conpetent diver, well versed in diving techniques and practices.
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( CORRECT DI AGNCSI S - TOP MARKS)

MEDI C. There seened to be many obvi ous causes why this nman shoul d
suffer | oss of consci ousness. The first questionis whether he could
have deconpressi on sickness?

DI VING MEDI C. Not possible under these conditions. The maxi num Ny
pressures in his gas supply was under 1.2 ATA, although this woul d

have been increased slightly in his inspiratory mxture. Even
assum ng that the inspiratory O, dropped to an average of 20%duri ng
t he di ve, one would still not have expect ed deconpressi on si ckness.

MEDI C. How about the possibility of air enbolism and pul nonary
bar ot rauma?

Dl VI NG MVEDI C Al though this is possible it is nost unlikely. He
was an experienced and conpetent diver, he apparently reached the
surface and was taking a conpass bearing prior to |osing
consci ousness, and finally the inprovenent in his clinical state
occurred without the advent of either reconpression or Oy adm ni s-
tration. There was al so no nention of focal neurol ogi cal features.

MEDIC. | know of three commobn causes of wunconsciousness in
rebreathing equipnment, nanely hypoxia, CO build up and O
convul sions. Could any of these be incrimnated in this case?

DI VI NG MEDI C: Let’s take themone at a tine. Hypoxia is a very
|'i kel y provisional diagnosis. The diver was using |less than the
proposed O flow, and in fact a quick cal cul ati on shows that he was
introducingonly 2.4 1litres of Oy into his breathing bag each m nut e,
and with sem -closed circuit one nust accept a consi derabl e | oss of
O during the dive, over and above that consuned by the diver. He
was swi mm ng at a reasonably fast speed, and woul d have been expect ed
to have consuned sonethinglike2litres O per mnute. Thisislikely
to result in a progressively dimnishing O concentration in the
inspiratory gas, and even though the latter nmay finally have
sonmething like 10% O or less, thisis not |likely to cause probl ens
until he ascends and has to breathe this | ow percentage O, m xture
at surface pressures. This case could well have been the result of
such a situation, especially if it were ascertained that the diver
did not purge his breathing set with fresh gas prior to his ascent.

MEDIC. |If he did purge his diving set, is the diagnosis stil
t enabl e?

DI VI NG MEDI C: Probabl y not, however one shoul d al so check fromt he
attendants as to whether the diver appeared cyanotic during the
resuscitation procedures or while in the water.
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MEDI C. How about O, toxicity?

DIl VI NG MEDI C This is a possibility, but is nost unlikely unless
there has been a m stake in the gas m xtures used. The diver had
anti ci pated usi ng a 60%oxygen m xture. 1f his equipnent was filled
with 100% oxygen then O toxicity would be a likely result at that
pressure, for that duration. Let us get an O estimation perforned
on the gas in the cylinder.

(Laboratory estimation - 60% O, in gas cylinders).

That excludes O toxicity producing epileptic fits and uncon-
sci ousness, as the maxi mal Oy pressure he coul d have experi ence was
|l ess than 1.7 ATA (2.8 ATA x f(60,100) = 1.7).

MEDI C.  Oxygen Syncope could still be a cause.

DI VI NG MEDI C: Does anyone believe in this disease any nore? |
understood it to have | apsed into diving fol klore. There are no wel |
docunent ed cases of O syncope that | can find in the literature -
and repeated attenpts to produce it under experinental conditions
have fail ed.

MEDI C. | understand that with nost rebreathing equi pnent, carbon
dioxidetoxicityinthe conmobnest cause of unconsci ousness. Isthere
any way i n whi ch we could verify or disprovethis possibilityinthis
case?

Dl VI NG MEDI C: Yes, very sinply. As soon as the diver is taken from
the water, the set should be turned off and passed over the an
Underwat er Medicine unit for testing. W can test this very sinply
and easily by putting another diver on the set, and wth due
precautions, get this second diver to swi mat areasonably fast speed.
Needl ess to say, one has to have an adaptor for the set toregularly
renove gas sanples of the inspiratory mxture. |If the inspiratory
m xture startsrisingtolevels of COinexcessof 10nmFg, thenthere
I s sonething seriously wong with the absorbent system It is then
likely to rapidly rise to about 40mmHg in pendul um breathing
equi pnent, and at this stage the diver is usually incapacitated. |
woul d strongly advi se agai nst using this technique unless there are
full resuscitation facilities at hand, with i medi ate CO, anal ysi s
capability and feedback.

This investigation was perforned with this case and the second
di ver, who was asked to sw mat a depth of approximately 3 feet up
and down a swi mm ng pool, | asted about five m nutes before he becane
i ncapacitated with an inspiratory CO in excess of 35mm Hg. More
sophi sticated tests can be perforned on the CO; absor bent renai ni ng
inthe canister, and in the CO absorbent that had not been used, to
ensure that it was of an adequate standard. Al t hough these
I nvestigations are nore sophi sticated, they are far | ess informative
than sinple tests | have descri bed.
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( CORRECT DI AGNOSI S - Top Marks. Anyone who can get the correct
di agnosi s without the last two paragraphs of information deserves
top marks for luck. Those who have waited for the results of the
exerci se testing of the absorbent cani ster al so deserve top nmarks,
as this is the nost rational approach).





