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EDI TORI AL

The newconer to di ving meets Di vi ng Medi ci ne
head on when he i s required, ideally before wetting
his flippers in earnest, to pass a "“'Fitness
Medi cal 7. The reasons for this barrier at entry
to the hyperbaric/underwater world are |ogical,
| audabl e and seem ngl 'y unarguabl e. But |ike npst
things in life, and certainly npbst things in
Medi ci ne, there are often matters where opinionis
far fromunanimous. It is this aspect of Diving
Medicine which is drawn to your attention as
nmeriting careful thought.

W are indebted to the Conmercial Diving
Center, Wl mington, California, for the opportunity
to raise this very inportant matter. Regardless
of the final decision(s) taken by enpl oyers inthe
Diving Industry in their efforts to reduce
expensi ve “Bad Back” dains, there is far nore
i nportant i ssue of the growt h of private, autocratic
and possibly ill-advised “fitness” criteria in
parallel with the Standards set up by Government
bodi es after (fairly) w de discussion anong the
interested parties. Possibly the fault has been
that till now there has been too sinplistic an
approach to the problem a presunption that “a
diver is a diver is a diver”, to msquote.

The Presidential Address at the AGMis the
first report to be presented fromthe Si ngapor e and
Pul au Ti omau neetings. The sheer volunme of
interesting material awaiting publication is a
wel come enbarrassnent to an Editor too |ong
accustoned to a dearth of material fromnenbers.
It isintended to print these papers, or extracts
fromthem in the com ng year.

SUBSCRI PTI ONS

Menbers pay $20.00 yearly and Associate
Menber s $15. 00. Associ ate nenbershipis avail abl e
to those neither medically qualified nor engaged
in hyperbaric or underwater related research.
Menbership entitiles attendance at neetings and
the Annual Scientific Conference and receipt of
the Journal/Newsletter. Anyone interested in
joining SPUVMS should wite to the Secretary of
SPUMS, Dr Christopher J Lourey, 43 Canadi an Bay
Road, Munt Eliza, Victoria 3930.

The troubl es which may afflict a diver once
he gets | oose i nthe mari ne envi ronnent under wat er
worl d are |egion. In this issue a nunber of
significant but rarely considered ones are ably
not ed. Sone of the troubles may seem hunble
everyday matters beneath the dignity of Diving
Medicine to consider, but they are of real
inportance to those effected. Sea ul cers and
“Bl uebottle” stings are common troubles, the
problens relating to the diver’s jaw are often
ignored, and the visibility of divers can be
inportant to safety (if only to ensure that you are
qui ckl 'y pi cked up by t he di ve boat and not cut down
by soneone’s propeller).

Safer diving is a conmon thene of this
publication, and incident reports are frequently
hel pful in increasing awareness of critical
factors. Readers are likely to find nuch of val ue
in Peter Horne's report on South Australian
Fatalities, apublicationnotedinour pages. This
lay report will, it is hoped, spur our nedical
nmenbers to a greater awareness of the val uable
i nput i nfornmation they possess.

Wth this issue we wi sh all readers a Happy
Chri st mas and a Prosperous New Year. Renenber what
your parents told you: if you can’t be good, be
careful. It is advice every diver should heed.

NOTES TO CORRESPONDENTS AND AUTHORS

Pl ease type all correspondence and be
certain to give your name and address even t hough
they may not be for publication. Aut hors are
requested to be considerate of the limted
facilities for the redrawi ng of tables, graphs or
illustrations and should provide sane in a
presentation suitable for photo-reproduction
direct. Books, journals, notices of Synposia, etc
wi |l be given consideration for notice in this
journal .



| DLE TALK
MEDI CAL FI TNESS TO DI VE, A DI SPUTED CONCEPT

DOUGLAS WALKER

Prof essional divers are practical people
increasingly plagued, they nay well believe, by
interfering non-divers. In the Armed Forces, and
increasingly in commercial diving, they have
l earnt to accept and appreciate the contribution
informed nedical interest intheir activities has
produced.

Now, however the intrusion of the Iegal
profession into fitness assessnent threatens to
introduce unpredictable changes in their job
opportunities. Surprisinglytherehasbeenlittle
interest inthe obvious area of ensuringthat only
correctly trained and experienced divers are
enpl oyed, at least till very recent years.
Presunabl y t her e have been f ewdanages cl ai ms made
by victins of diving m sadventures resulting in
| arge paynments of conpensation. Now that old
probl emof industry, the “Bad Back”, seens to have
hit a jackpot payout for some diver (or the risk
has been foreseen) and a panic response has
occurredinsonme quarters. Thereportedpolicy (1)
of sone international diving conpanies to refuse
to enpl oy divers with certain x-ray appearances in
their spines, regardless of their health record
and t he | ack of nmedi cal basis for suchanarbitrary
deci sion, isincontrast with the on ssion of such
criteria for enploynment by other conpanies.

Thi s rai ses the question as to who shoul d be
involved in deciding such matters and whether
there should be a range of “Diving Fitness”
standards, from“should not be | et out alone” to
atype of “007" licencedtoundertake deep open sea
experimental dives. There is nothing to prevent
sone conpany setting a hei ght standard or denandi ng
post -exerci se EEG or Cold-, Bends-, or Anoxia-
tolerance tests. This would | essen their need to
prevent col d, understand deconpressi on, and avoi d
anoxi a.

It is of soneinterest torenenber that when
Commander Cousteau desired to select the 5 nen for
hi s underwat er habitat i nthe Red Sea (2) he “chose
men with the appropriate (marine research)
qual i fications and did not specially care whet her
they were experienced divers or not. Age and
physi cal conditiondidnot natter nucheither: the
oldest man in the party was the cook, Pierre
Guil bert, forty-three, who is stout, unathletic,
and has m | d at her oscl erosi s.” Wi | e not suggesti ng
that everyone can buck conventional w sdom as
strongly as can Conmander Cousteau, this approach
has much to commend it. The idea that one shoul d
sel ect out a bends-resistant diver group for
experimental work evidently didnot appeal to him
He thereby denobnstrated the true safety of his
concept of habitat nanagenent, not nerely its
possi bi lity using excepti onal physical speci nens.

Anot her i nportant denmonstration of the need
for individual consideration of all the
circunstances before making w de exclusions of
whol e groups i s t he questi on of di abeti cs who di ve.
I't shoul d be obvi ous that diabetes is a condition
of very varying severity affecting peopl e of very
varying personality and intelligence. The BS-AC
Medi cal Conmittee, consequent onitsinterpretation

of CMAS policy, has recently strongly urged that
al | di abeti cs shoul d be banned f r omBS- ACnenber shi p
even al t hough they have many years of documented
troubl e free diving.

This is in the belief that the club’'s
i nsurance cover woul d be invalidated if they were
allowed to continuetodive. |f safety was really
t he consi deration sonme evi dence of the dangers of
di abetes should show in the BS-AC Incident
Reports, which have been collected over many
years.

Certainly diabetics can die, but so can the
untrained, the careless and the red haired. But
they will not lose their Insurance cover. A
strange approach to a possi bl e problem toonit to
seek the facts. The lay committee is said to have
forced a nodification of this medical decision.

I't isarbitrary decisions such as these t hat
stinmul ate the excepti onal people to “do their own
thing”. The nost remarkabl e, many may believe, is
the example of Dr Nic Flemming (3). Despite
traumati c paraplegia he not only re-learnt to
scuba di ve but organi sed and t ook an acti ve di vi ng
interest in nore scientific diving expeditions
t hat nost di vers have nade di ves. Hi s paper onthe
sel ection and training of paraplegics to diveis
known to nmany SPUMS nenbers.

It is persons like him and Commander
Coust eau who neke us stand back a nonent fromthe
easy position of Absolutes to think of the real
question, the best road to increasing safety in
di vi ng.

REFERENCES

1. Low Back X-ray and Di vi ng Fi t ness, Report of
an ad hoc comittee. SPUMS Jnl . 1980;
10(4): 4-5.

2. Coust eau: World without sun. Hei neman,
1965.

3. Fl enmi ng and Mel ami d. Scuba di vi ng course

for Paraplegics and double |eg anputees.
SPUMS Jnl . 1977; 7(1).

HYPERBARI C OXYGEN CONFERENCE

The Sixth Annual Conference on dinical
Appl i cation of Hyperbaric Oxygen is schedul ed for
June 10-12, 1981 at the Menorial Hospital Medical
Center for Health Education. This clinically
oriented conference will discuss the currently
accepted uses of hyperbaric oxygen in plenary
sessions, and will also include original papers,
wor kshops, sound slides and scientific and
commerci al exhibits.

For further information, contact:
GB Hart, MD.
Di rector, Baronedi cal Departmnment
Menori al Hospital Medical Center
2801 Atl antic Avenue
Long Beach, California 90801 USA
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THE LOW BACK X-RAY AND DI VI NG FI TNESS

Report of an ad hoc conmittee

During the International Diving Synposium
(February 1979) in New Oleans, Louisiana, a
committee nmeeting was held to consider the
guestion of the use of pre-enpl oyment back x-rays
inthe comercial diving industry. The committee
consi sted of ten physicians currently active in
diving nedicine and representing a variety of
medi cal specialities. In addition, two non-
physi ci an representati ves of the commrerci al diving
industry were present. The task of the conmmittee
was to consi der a systemused by sone conpani es i n
the Association of Diving Contractors for the
eval uati on of pre-enploynment back x-rays. The
probl eminposed by this systemwas that, in many
cases, young nen applying for jobs as tenders were
bei ng rej ected by sonme conpani es only to be hired
by ot hers. I|naddition, others were beingrejected
and were unable to find enpl oyment in comerci al
diving after having spent a considerable sum of
noney to attend a commercial diving school. Some
guestions had been raised within the comerci al
diving industry as to whether this system of
evaluation had nmet wth w despread acceptance
within the field of medicine generally as well as
whet her it was bei ng appl i ed consi stently t hr oughout
the commercial diving i ndustry. Sone suspicions
exi sted withinthe commercial divingindustry that
this system was not fulfilling its intended
pur pose, narel y t o excl ude t hose who wer e physi cal | y
unfit to undertake a career in commercial diving
whi |l e simul taneously permitting the industry the
wi dest possible choice of suitable applicants.
Though specific nention will be nade of a
classification schene presently in use by
Cceaneering I nternational, identical or extrenely
simlar systems are used by sonme other |arge
comercial diving conpanies. The existence of
this schene was unknown to some nenbers of the
conmittee even at thetinme of the meeting andthere
was a distinct lack of famliarity by others.

Before the system under scrutiny can be
di scussed, a certain amount of background
informationis necessary. |t nust be stated at the
outset that, wthin the nmedical profession
general ly, the exact role of pre-enployment back
Xx-rays has not been determ ned with any degree of
certainty. Entire conferences, attended by
various nedical speciality groups, have been
devoted entirely tothis topic only to produce the
nost general kind of consensus. Experts in
appropriate nedical fields disagree considerably
as to the exact predictive value of the pre-
enpl oyment back x-ray, and the degree to which
these x-rays allow one to say whether a given
prospective enpl oyee wi I | have back troubleinthe
futureis sinply not known. Inaddition, thelower
part of the human back is an area of considerable
anatom c variation and it is not possible to
achi eve any conpl et e agr eenent as t o what constitutes
a “normal back”. Essentially the general public
can be divided into two sonewhat anorphous and
over | appi ng groups, those with nornmal back x-rays
and those wi t hout and each of these two groups can

inturn be divided into two sub-groups, those who
wi || have back trouble in the future and t hose who
will not. The relationship of the first to the
second is sinply not known w th any degree of

medi cal certainty. One thing that is generally
agreed upon wi thin the medi cal professionis that

the pre-enpl oynment x-ray should not be the only
means of pre-enploynent evaluation, and yet

applicants to sone commercial diving conpanies
have been rejected sinply on the basis of a back
x-ray which was taken on arrival, wthout even
seeing a physician. VWile this may save noney at

tines, it is open to question whether this
ultimately is in the best interest of the
prospective enployer or applicant. It can be
argued that the loss of a fit, notivated young
i ndi vi dual (perhaps toone’s conpetitors) could be
vi ewed as an economi c | oss to t he conpany, though
thisis somewhat intangible. Statistically, itis
highly likelythat nost youngnmenintheir twenties
with a negative or essentially negative nedical

history, and an active vigorous lifestyle, wll

probabl y be physically fit ahi gh percentage of the
tine. This description would seemto fit nost

young prospective tenders seeking to enter the
commercial diving industry and any system which
rejects a very high percentage of such young nmen
must be viewed with some scepticism Finally, in
the age of conmputers, it is probably undesirable
for nmoral, ethical, and | egal considerations that

young individuals be recorded as “unfit” by an
exam nation that coul d be vi ewed as unreasonabl e,

arbitrary, or unscientific. The general public
often fears that such labels will follow them
t hroughout their occupational lifetime and there
is often a worry that this may jeopardi ze one’s
future enployability. Certainly in an area where
the nedi cal facts are sinply not known, a conpany
woul d be well advised to make its pre-enpl oynent

eval uati ons appear as reasonabl e as possible.

Wth respect to the evaluation schene in
guestion, sone criticism can be nade. One
inmportant fact i s that this scheme, though used by
a nunber of conpanies, is not ingeneral use, even
in the commercial diving industry. Though sone
menbers of the commttee were quite familiar with
this system others were not and had never used it
intheir professional lifetines, though some had
heard of such a system At |east two nenbers of
the committee were totally ignorant of the
exi stence of such a systemup until the time of the
committee neeting itself. Though the origin of
this classification systemis not known for sure,
it isthought to have perhaps originatedw thinthe
railroad industry. If thisis so, the origins of
this systemby the railroad i ndustry were due to
certain federal laws and were intended to be as
restrictive as possible. One nenber of the
committee, an orthopaedi ¢ surgeon, stated that he
had never heard of a systemsuch as this, despite
his many years in the field of orthopaedics and
consi derabl e personal experience with all manner
of back probl ens.

The system itself states that classes |
through 11l are eligible for enployment, wth
classes | Vand Venpl oyabl e with “speci al approval
of the managenent”. Real i stically, special
approval of the nanagenent i s not forthcon ng and



anyone classifiedasaclass|Vor class Vissinply
not enployable. As will be discussed, these two
cl asses cover a considerabl e anbunt of ground.

The first classification in the systemis
the “normal spine” which is considered to be a
spine that has “no abnormality” and this is
considered to beaCass|. It is of interest to
note that this is the only such exanpl e of a O ass
I on the entire list, but as was pointed out
earlier, the concept of a perfectly normal spine
can be difficult to define. Following this, the
li st contains sone seventy-six di fferent anatomc
conditions which can be visualized on an x-ray,
fifty-seven (75% of which are listed as a cl ass
IVor V. It is probably a safe generalizationto
say that at |east some of these fifty-seven
conditions woul d be considered acceptable by at
least a strong mnority of physicians. I'n
addition, it shoul d be poi nted out that one of the
nmost common back problens, the herniated or
“ruptured” disc, is not directly visible on x-ray
as it is conposed of cartilage rather than bone.
Evi dence for di sc di sease i s based on indirect x-
ray evidence, thereliability of whichis asource
of controversy within the nmedical profession.

The list itself is replete with ambi guous,
subj ecti ve, and/ or sweepi ngl y absol ut e t er m nol ogy.
Exanpl es of this are such phrases as, “any degree
of”, “marked difference”, “any evidence of”,
“questionable or definite, old or recent”,
“suggestive of definiteevidence” (enphasi s added).
I't shoul d be obvious that this sort of term nol ogy
simul taneously allows for either considerable
variationinindividual interpretationor conpletely
deprives t he physi ci an of t he use of hi s judgenent.
For exanple, when does an x-ray finding becone
“mar ked” as opposed to “npderate” and when is a
finding “suggestive” as opposed to “normal” or
“definite”? Does “any” mean the slightest amount
detectabl e, or a degree which is judged to be of
medi cal significance? It isobviousthat term nol ogy
such as this can have considerably different
meani ngs fromnedi cal exami ner to nedi cal exami ner
and it is felt the entire effect of the systemis
to beunnecessarilyrestrictive. Aswas previously
stated, it is probably true that nost young nen of
the sort who wusually apply for careers in
comercial diving will prove to be in excellent
physi cal condition. One needs to ask onesel f how
much liability is avoi ded by the conpany with very
restrictive standards for their pre-enpl oynment x-
ray evaluations and at what economc cost,
considering that many of these individuals my
either be hired by one’'s conpetition or find
enpl oynment in other industries and be lost to the
commercial diving industry as a whol e.

G ven the present inherent linmtations and
di sagreenments regarding the exact role of pre-
enpl oyment back x-ray, as well as the stated
deficiencies in the classification scheme under
consideration, it was the feeling of the conmittee
t hat t hi s systemof pre-enpl oynent x-ray eval uation
shoul d be abandoned by those conpanies in the
comercial diving industry who are using it. It
was the feeling of the coonmittee that this system
of evaluationis inadequate for its purpose, is an
undesirable nethod of screening prospective

enpl oyees, and does not serve the best interest
ei t her of the conpany or t he prospective enpl oyee.
Though it was not the task of this comittee to
propose a better method, it is felt that this can
be obtained by these conpanies with the use of
appropriate nedi cal advice.

The ad hoc conmittee consisted of -

1120 Avenue G
Bay City TX 77414

CG Daugherty, MD.

914 Union Street
New Ol eans, LA 70112

T Sterling Dunn, MND.

John L. Heard, MD. 3437 Prytania Street

New Orl eans, LA 70115

Ji m Joi ner Commercial Diving Center,
272 S Fries Avenue

W I m ngton, CA 90744

Roy L Leanon, MD. 1111 W 34th, #307
Austin, TX 78705
Clark H Long J Ray McDernott
Di vers Division
PO Drawer 38
Harvey, LA 70059

1301 Belle
Chasse Hi ghway N.
Bel | e Chasse, LA 70037

Caude J Pumlia, Jr., MD.

Col eman S Schnei der, MD. 3437 Prytania St

New Ol eans, LA 70115

1301 Bell e Chasse
H ghway N.
Bel | e Chasse, LA 70037

Joseph R Serio, M.

J Vorosmarti, MD. 16 Orchard Way S.

Rockvill e, NMD 20854

3846 d enheat her
Houst on, TX 77068

Ri chard Wltse, DO

Davi d A Youngbl ood, MD. Route 1, Box 307B

Hi | | sborough, NC 27278

M NE HOVE

An ol d Worl d War Il m ne was recently washed
up on a Magnetic Island beach. The crowd of
spect at ors whi ch col | ect ed suddenl y wi t hdr ew when
it was notedthat therewas lifeinthemnestill.
But it was not explosives which so effectively
i nduced a mood of caution, for they had di ssol ved
out long ago, but rather the appearance of two
stonefish from its interior which caused the
scattering. Swords to ploughshares, mne to
homeuni t .
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| NCREASING THE VISIBILITY OF DI VERS ON
THE SURFACE AND AT DEPTH

Quentin M Bennett

Cl ear wat er absorbs warner col ours such as
red, yellowand orange, and by a depth of 100 feet
they are not visible. The human eye does possess
remar kabl e adaption processes to anbient |ight,
and this di sappearance of the warnmer end of the
spectrumi s not quite as obvi ous to the eye as when
recorded on film

Natural |ight photographs taken at a depth
of 10 netres are usually alnpbst devoid of the
colours, red, orange or yellow, although the
experienced diver can usually see them An
experienced diver will be nore certain of what he
is seeing than will be soneone | ess experienced.

O her factors come into play in the poor
visibility of colours underwater. Mich of the
light travelling underwater is scattered by
suspended particles. This causes the brightness
of the wat er background: and a*“veiling brightness”
bet ween the object being observed and the eye:
thus reducing greatly any contrast.

If the contrast islowto start with because
of the warner brighter col ours havi ng been al r eady
absorbed, the final contrast is very | ow indeed.

Briefly, an object is seenif it appears of
a slightly different brightness or colour toits
background. Speaking very generally, the human
eye can detect brightness differences of between
1% and 2% if the light level is fairly high.

If the water did not scatter light, but only
absorbed it, the water background woul d appear
bl ack and al | the |ight woul d cone fromabove. As,
however, the water both absorbs and scatters,
light will conefromall directions, withupwelling
I'ight being about 2%

Wat er does not absorb i ght of all wavel engt hs
equally, and it is those wavel engths which are
| east absorbed which give the water its
characteristic colour. As the depth increases,
the anbient light is restricted to a narrow band
of wavel engt hs and, according to Tyl er, the water
behaves as a very efficient nonochronator.

Cl ear ocean water is shown to be brightest
in the blue green around 470 nanonet er (bl ue) was
foundto penetratefarthest. Chlorophyll containing
phytopl anktons and partly decayed vegetable
subst ances gi ve yel | owand green shades t o coast al
and fresh waters.

So, whilst the phenonenon that red light is
absorbedin bl uewater iswell known and under st ood,
it isoften and easily forgotten that this is but
an i sol ated exanpl e.

The absorption characteristics of different
bodi es of water vary considerably. Some inland
| akes can be quite black, others are quite brown
or yel l ow, or green and springs bl ue. Conbi nati ons
can run frombl ack, grey, brown, yellow, greento
bl ue. Fairly obviously absorptioncharacteristics,
and hence visibility, are totally different for
these different col oured bodies of water.

The visibility of diversis very inportant.
The forenpst rule of divingis ‘never dive al one’,
and to carry out this it is essential to be able
to see one’s buddy diver.

Wth the advent of mpdern self adhesive
materials, a new approach can be nmade in an
endeavour to make the diver nore visible. These
materials are available in several fluorescent
colours. The Dictionary of Visual Sci ence defines
fluorescence as ‘the property of emttingradiation
from sone other source, the emtted radiation
bei ng of |onger wavel ength’.

Especially inbluewater, the bl ue end of the
spectrumis passedreadily. Becauseit is the blue
end of the spectrumthat provides the excitation
for fluorescence, it can be deducedthat fl uorescence
is nost effective underwater. This is very true,
and interestingly enough, it appears to be very
effective even in greenish water. O course it
probably appears all the nore brilliant because
the warmcol ours originating at the surface have
been absorbed, and t he eye has adapted to at | east
a certain degree; and the fluorescence will stand
out to a stunning degree.

Fl uorescent naterials, such as used on
aeropl anes, are very durabl e and nost suitabl e for
adhering to adiver's air bottle. Little else of
his equipnent is probably really suitable for
attachment of the naterial, although his buoyancy
conpensator or life vest could be nanufactured
from fluorescent material. The front of his
wetsuit hood could have a piece of fluorescent
retro-reflective material sewn to it. Attaching
the sel f-adhesive material to the outside of the
diver’s air bottl e has t he added bonus ari sing from
the considerable protection that the nmaterial
gi ves the paint on the exterior, thus prol ongi ng
thelifeandretainingthe val ue of t hese expensive
pressure vessels.

The 3MConpany manuf act ure t hree f | uorescent
coloursinthe “Scotchcal” brand of film They are
red-orange, vyellow orange, and Saturn-yellow.
There is not a great difference in col our between
the red-orange and yel | ow-orange. Red-orange is
guoted by 3M Conpany as having a nmuch greater
durabi |l ity expect ancy when under heavy ul travi ol et
degradati on.

One inportant point is that too red a
fluorescent material used in very clear water
coul d nean that the red col our emanating fromthe
fluorescence coul d have been absorbed before it
reaches the observer. |n other words, the clearer
the water, the cooler the fluorescent colour
shoul d be.

On the ot her hand i n such very cl ear waters,
the visibility of the diver is less of a worry
conpared to that innore turbidwater. Fay (1976)
found that sensitivity of the eye underwater tored
was consi derably increased even in an adaptation
period of only 30 seconds. This would probably
indicate that in the 3MConpany “Scot chcal ” range
of col ours the warner red-orange and yel | ow or ange
woul d be nere suitable than the Saturn-yell ow

We are inthe process of further study of all
three colours in varying bodies of water and, it
i s hoped, under ice.
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BLIND THEM W TH SCI ENCE DEPARTNMENT

W join with the editor of the Aviation
Medi cal Society of Australia and New Zeal and
Newsl etter in hunble admirati on of the Victorian
Branch of the Ergonomics Society of Australia,
whichclaimtoprint its address | abel s as fol | ows:

“The nmiling |abels now appearing on the
wr appi ng of your copy of the Newsl etter are printed
on a mcroconputer system involving a Cronmento
system 3, a Teleray 1061 VDT and a Citoh line
printer. For those interested, the Cronanto uses
a Z80A microprocessor runni ng at 4MHz, has 64K of
fast (150 nanosecond access tine), randomaccess
menory and a pair of Per Sci 277 8" disc drives.”

It seens no tine since your editor wote the

| abel s personal | y. Suchis progress, the above may
soon al so seem ol d fashi oned.

THE GREAT WHI TE LI KES YELLOW

Val eri e Tayl or has a pi ece of infornationto
impart whichis not all good. Inarecent article
(Cceans, 1979, No 3) entitled “The Predator which
doesn’'t eat people” she reports on experinents
made by hersel f and her husband Ron during their
years of work inthe marine environnment. The G eat
Wiite has been found to seek our warm |ight
colours such as yellow, apricot and orange.
Apparently it wll attack such coloured floats
even when bait is in the water nearby. Evidently

taste and edibility cane second to the col our
attraction of the object incertaincircunstances.

They found that a dummy weari ng a bl ack wet
suit was i gnored but one wi th an orange saf ety vest
attracted attack with a fewm nutes. The dunm es
were not stuffed with food, though there was chum
inthe water. There are obviously occasi ons when
the shark ri sk woul d meke t he orange-for-visibility
vest a potential danger to the wearer. No cases
of this having a practical inportance are known,
but if you like to “do your thing” with Geat
Wiites, it seenms only commpnsense to dress in
formal bl ack.

A PUBLI CATI ON OF SI GNI FI CANCE
SQUTH AUSTRALI AN DI VI NG FATALI TI ES

Pet er Hor ne

Thi s provi des a t horough and wel | researched
review of all the known South Australian diving-
relatedfatalities 1951-1979, with adi scussi on of
sites and critical factors. There is a regular
report avail able at a cost of Aus$3.00 (incl p&p)
and a special issue available to those with a
professional interest in Diving Safety, which
contai ns confidential infornation not includedin
the regul ar publication, for Aus$5.00 (incl p&p).

The cases discussed include sone fromthe
early days of civil diving, while the nore recent
cases are those reported in the “Provisional”
Stickybeak reports but not there given alocality
identification. Thisreport is highlyrecomended
and t he Aut hor commended for both the i nformati on
provided and its presentation. Copies are
obt ai nabl e from

M Peter Hone

12 Addi son Road

HOVE

South Australia 5048

REPRI NTI NG OF ARTI CLES

Perm ssion to reprint articles fromthis journal
wi Il be grated on applicationto the Editor inthe
case of original contributions. Papers that are
here reprinted from another (stated) source
require direct application to the original
publ i sher, this beingtheconditionof publication
in the SPUVS Journal .

Addr ess correspondence to:

Dr Dougl as Wl ker,
Edi t or, SPUMS,

PO Box 120

NARRABEEN, NSW 2101



LETTERS TO THE EDI TOR

Hospi tal Road,
Ranputs 458118,
Mandsour (MP),
I NDI A,
Dear Sir,

In the June-Septenber 1979 issue of the
Journal Dr Dries Jones reported “Discussion of a
case of Pul monary Barotrauma”. | find some of the
aspects of treatment puzzling.

1. There is no mention of the |V infusion
regi ne, which all authorities nowreconmend
as an adj unct tothetreatnment of neurol ogi cal
deconpr essi on si ckness.

2. Why was a di uretic given as al nost i nevitably
a diver is dehydrated when he energes from
the water?

3. The administration of a diuretic to a
patient with a paraplegia wthout the
precauti on of catheterizationis surprising.
Inthismanit ledto 2 hours of the synptons
of urinary retention which are highly
unconfortabl eif not nore accuratel y descri bed
as acutely painful. The physi ol ogi cal
changes acconpanyi ng pai n, vasoconstriction
and sweating, can hardly help with the
elimnation of inert gas.

4. I think that the man was allowed to resume
diving too soon. It is known that the
neur ol ogi cal scars of the illness increase

susceptibility for further neurological
i nci dent s. There are even sone centres
where a man woul d be prohibited fromdiving
agai n.

Yours sincerely,
MY KHAN

A copy of this letter was sent to Surgeon Captain
Jones, whose reply is printed bel ow

Navy Medical Centre
Si nonst own
Republic of South Africa 7995

Dear Sir

As regards to Dr. Khan’s letter sone
background information seens necessary. Thi s
acci dent happened during Septenber 1975.

At that stage no guidelines for medical
ancilliary treatment for deconpression accidents
were |aid down at our diving school.

Due to vari ous unsati sfactory aspectsinthe
managenent of t he case a broad regi men of treat ment
has been drawn up.

This reginmen is at presently under review
The rel evant portions follow

6.

DECOVPRESSI ON' ACCI DENTS

Gener al

i. The cal | for nedical treatnent for a
deconpr essi on acci dent wi || t ake one
of two forms:

(a) The diver has already been
transported to a two-
conpartment chanber and full
t herapeutic deconpression
facilities will be avail abl e.

(b) The victimwll be within 5
hours travelling tine froma
two compartnment chanber.
Prelimnary medical care and

resuscitation will be needed
before transport to the
chanber .

ii. If the patient is transported in an
ambul ance he may under no
circunmstances receive Entenox:
Ent enox increases the bubble size,
aggravating the condition.

Pii. Deconpression accidents might be
conplicated by hypotherm a and/or
near - drowni ng. | nthese circunstances
concurrent treatment for these and
t he deconpr essi on acci dent wi || have
to be carried out In priority to
severity.

Specific treatnent for cases away from a
t wo- conpart ment chanber: -

(NB. The treatnment (from6.b.i. to 6.b.ix)
is for all serious cases of deconpression
sickness and air enbolism Type | cases -
where painis the only synptompresent - only
6.b.i., 6.b.iv., and 6.b.viii.)

i. Let the diver inhale 100/ per/cent
oxygen fromthe resuscitator; this
tends to hasten the inert gas
elimnation fromthe body.

ii. The di ver woul d al r eady have r ecei ved
the fol |l owi ng nedi cation (see2.b.);
- Valiumb5ng - 2 tablets
- Sol ubl e Aspirin300ng - 2tablets
- Vitamn C 250ng - 2 tablets
- Met hyl Pr edni sone (Medrol 16ng)
- 2 tablets.

iii. I nthe case of the unconsci ous di ver:
- assure a clear airway
- assi st ventilationif indicated
- assist cardiac function if
i ndi cat ed.

iv. Put up a reliable intravenous line
and start infusion with Dextran 40
- First Vacoliter (500m) to run
in 30 mnutes
- second Vacoliter of Dextran 40
during the next 30 minutes and
- third Vacoliter of Dextran 40
after 6 hours, to run in within 2
hours.

V. Adm ni ster Dexanethasone 100ny
intravenously through the tubi ng of
the Dextran drip (decadron Shock



Pack). Followup every 6 hours with
Decadron 8ng (one 2nm  anpoul e)
i ntravenously.

Vi . Administer 50m of 50 per cent
dextrose with the first drip. Do a
Dextrostix evaluation and repeat
when necessary.

vii. Cat heteri se the unconsci ous pati ent
or the diver with urinary retention
and check urinary output. It should
be over 60m /hr. Monitor pul se and
bl ood pressure to avoi d over i nf usi on.

viii. Urge the conscious diver to drink at
| east 250m of fluidevery 45 ninutes.

i X. Adm ni ster Heparin 2000 wunits
intravenously every 6 hours.

C. Treatment of deconpression accidents in a
hyperbari c chanber.

i Never put an unconscious diver in a
one-conpart ment chanber.

ii. Start therapeutic deconpression as
soon as possible according to the
| ai d-down t herapeutic tables.

iii. Inall serious cases of deconpressi on
sickness - that is type Il wth
serious neurol ogical andrespiratory
synptons institute nedical treatnent
(6.b.i.) to(6.b.ix.) as prescribed.

iv. Intheless serious casejust continue
thefirst aidtreatment as prescri bed

(2).

V. I n cases where respiratory synptomns
get worse on deconpression, an
underwater drain may have to be
insertedinthe chanber. The necessary
equi pment is in the pannier.

The specific points nentioned by Dr Khan:

1. The sanme |V infusion regi me as per appendi x
6.b.iv. has been foll owed.

2. The Lasix was given ten hours after the
diving accident. The rational e being that
hi s cerebral synpt omwere caused by cerebral
oedema. It will however be noted that no
Lasix 1is wused presently due to
haenoconcentration and the danger of
di ssem nated intravascul ar coagul ati on.

3, This point is well taken. It will be noted
that our treatnent regi me has been altered
after this incident.

4. The question of fitness for diving after
deconpression accidents, involving the
neur ol ogi cal system has not been spelled
out clearly. Qur present approach to the
problemis as follows:

If any neurological residue persists for
twel ve weeks after the acci dent we declare
the person as unfit to dive again. It may
however be too dogmatic in a diver with eg,

| oss of sensation of a big toe.

It seems only feasible to assess every case

individually and restrict their diving
accordi ngly.

(AG JONES)

Sur geon Captain

0C NAVY MEDI CAL CENTRE

SEA ULCERS - IT'S TI ME FOR SOVE PREVENTI VE
MEDI Gl NE
Martin Bower nan

Skin infections known as ‘sea ulcers’ are a
maj or probl emfor fishermeninnorthernAustralia.
Prawn fishernen in particular suffer fromthese
pai nful and | ong-Ilasting sores

They m ght begi n as apparent!ly insignificant
cuts or scratches, but soon flare into weeping
sores that just refuse to heal. They may | ast
weeks, even nonths, and, when eventually they do
clear up, ugly purple scars and sensitive skin
remain. From personal experience | know how
pai nful and annoying these ulcers are.

Sonetinmes even the irritation of a pair of
shorts or rubber boots is enough to give entry to
bacteria and commence the cycle of infection. In
fact many fishernen, when standing knee-deep in
the sorting tray shovel ling prawns, refuse to wear
rubber boots or any other form of footwear -
despite the fact that the sorting tray might al so
hol d sea snakes or stonefish hidden anongst the
prawns. They prefer torisktheslight possibility
of afatal bite or painful sting, rather than the
al nost certain ulcers that follow irritation of
the skin by boot tops.

Fi shermen workinginthe Gul f of Carpentaria
and ot her renote areas have few opportunities to
see a doctor, but even nedical treatnent often has
little effect on the ulcers. Sone fishernen are
forced to spend weeks ashore - away fromsal t water
and away fromtheir livelihood - before the ul cers
finally heal.

Sea ul cers thus represent a serious problem
for individual fishernen and the industry in
general .

Therefore everyone involved in the fishing
industry, particularly in northern Australia,
should read the following article. |1t has been
witten by Dr John L Reichelt, a microbiologist
with the drug conpany Roche Products Pty Ltd, who
is studying various types of marine bacteria. He
expl ai ns probabl e causes and possible cures for
sea ul cers.

Alist of ‘dos and dont’s’ can be conpil ed
from the article, but basically he suggests
fishermen shoul d keep their skin clean of narine
bacteri a. They can do this wth special
disinfectants, wused regularly, probably after
each session at the sorting tray. Arns and | egs
shoul d be washed. A tub or sink coul d be provided
sonewher e bet ween t he back deck and t he acconmodat i on
and filled with disinfectant solution each day.
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Some disinfectants are better than others in
killing these narine bacteria. Dr Reichelt
suggests one nmarketed as “Hibiclens” which
incidentally, is not a Roche product).

For doctors, he points out that the oi ntnent
“Neosporin” iseffective, aswell astheantibiotics
tetracycline and erythronycin (although other
antibiotics are not).

Dr Reichelt is prepared to supply nore
detailed information to individual fishernmen,
fishing conpani es, nedical practitioners or anyone
else interested in the problem To assi st
treatment he will also arrange identification of
bacteria cultures prepared by doctors. The
address is:

Roche Research Institute of Marine
Phar macol ogy,

PO Box 255,
DEE WHY NSW 2099

Tel ephone (02) 982 0222.

If it is possible to prevent these skin
infectionswi thsinplydaily care, thenindividual
fishermen, skippers or boat owners shoul d ensure
that it is done: sea ulcers have been allowed to
pl ague fisherman for too |ong.

REPRI NTED BY KI ND PERM SSI ON OF THE EDI TOR FROV
“AUSTRALI AN FI SHERI ES”.  1980; 39(5) May.

BACTERI A | NVOLVED | N MARI NE- DERI VED WOUND
| NFECTI ONS

John L Reichelt

Peopl e working near the sea in tropical
areas are fam liar with the fact that m nor wounds
from coral or other marine animals frequently

becone infected, forming persistent ulcers. In
sone marine i ndustries, mari ne-derived ul cers are
a significant problem Recent studies in

m crobi ol ogy | aboratories have shown that these
ul cers are nost frequently due to a small group of
marine bacteri a.

Properties of the ulcer-form ng narine bacteria

The bacteria isolated from marine derived
ul cers gave been found to be uniquely marine
bacteria, needingsalt tosurvive. Because of this
salt requirenent, these marine bacteria do not
occur outside of the marine environment, but human
tissues contain sufficient salt for their growh.

A second consequence of the salt requirenment
is that conventional nedical procedures have
frequentlyfailedtoisol atethe causative organi sm
fromnari ne-derived ul cers because of ani nadequat e

level of salt in the bacteriological nedia.

These nmarine bacteria have been found to
grow over a tenperature range of 10° to 40°C and,
at the higher tenperatures, growth is extrenely

rapid. In fact cell division tines of 10 to 15
m nutes under optimal conditions make these
bacteria some of the fastest-growing |iving
or gani sns.

Consistent with these properties, narine
derived infections are observed to be nore severe
intropical areas, while in tenperate areas nost
cases occur during the sunmer nonths. Intropical
areas the rapid growh rates of these narine
bacteriaconfer theabilitytoestablishinfection
with unusual rapidity.

Ecol ogi cal studies have shown that the
ul cer-form ng mari ne bacteri aoccur as asignificant
proportion of thetotal bacterial flora of coastal
seawater in nost parts of the world. Increased
nunbers are observed in the summer nonths in
tenperate waters and larger nunbers of these
marine bacteria are found in coastal waters than
in the open ocean.

Al though these nmarine bacteria have been
found to occur in marine sedinments and in
association with marine aninmals, the nunbers
observed are not significantly enhanced over those
seen free in the seawater.

Taxonomic studies of the marine ulcer
form ng bacteri a have shown t he i nf ecti ng organi sm
to belong to at least three closely related
speci es. The npst common species causes ear
infections and infections of wounds. Anot her
rel atively conmon speci es i s generally associ at ed
with gastroenteritis from seafood, but is
occasionally associated with wound infections.
The third species, which is nuch |ess comonly
observed, has a greater tendency to cause bl ood
poi soni ng. (These bacteria are nost often
obtai ned for identification frombl ood sanples.)

Prevention and cure of narine bacterial ulcers

The old adage that salt water will heal
wounds is conpletely falseinthis case. Because
the ulcer-forming narine bacteria are present in
seawat er, rinsing wounds in seawater nmay |lead to
infection rather than prevent it.

I n many marine i ndustries frequent exposure
of m nor wounds to seawat er i s unavoi dabl e. Under
t hese ci rcunst ances preventive neasures nust take
intoaccount the extrenelyrapidgrowhrate of the
marine ulcer-formng bacteria. An effective
di si nfectant shoul d be appliedwithintwotothree
hours, rather than at the end of the day.

Chl or ohexi di ne gl uconate (its trade nane i s
“H biclens” and it is marketed by IC) is an
exanple of an inexpensive, readily-available
di sinfectant which is effective on these narine
bacteria while being safe to apply frequently; it
is widely used in hospitals as a daily skin-
cl eanser.

Where a marine-derived i nfection has becone
establ i shed, a doctor should be consulted. Two
important facts should be noted.



Firstly, untreated narine bacterial ulcers
can have very severe consequences, including
serious bl ood poisoning and hospitalisation.

Secondly, these marine bacteria are not
sensitivetopenicillin, anpicillin, carbenicillin
or rel ated anti bi oti cs whi ch are wi del y consi der ed
to be the logical first choice for treatnent of
such infections fromnon-marine sources.

However t hese narine bacteria are sensitive
to topical applications containing polynyxin (for
exanpl e, ‘ Neosporin’ narket ed by t he fi r mBurroughs-
Vel | come) and to the antibiotics tetracycline and
eryt hronycin.

Most of the nedi cal reports of severe marine
derived wound infections have involved initial
ineffective treatment with one of the penicillins
followed by effectivetreatnent withatetracycline.

Probl em of awareness of marine bacteria

The major problem with marine bacterial
infections has been a |lack of awareness of the
nature of the infection. There has been a | ack of
awar eness of seawat er as a source of serious human
infection, of the rapid gromh rates of the
infecting bacteria, and of the resistance of these
bacteria to penicillins.

I ncreasi ng know edge of these facts and, in
tropi cal areas, nmore w despread use of suitable
di si nfectants soon after infection should greatly
reduce t hei nci dence of marine bacterial infections.

Furt her reading
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Dr Reichelt is the Section Leader of the
M crobi ol ogy Secti on of t he Roche ResearchInstitute
of Marine Pharmacol ogy at Dee Wiy in Sydney.

DANGEROUS CONE SHELLS

Q Wi ch cone shel | s are capabl e of biting, and
perhaps kil ling, humans and i n what areas are t hese
aninals likely to be encountered?

Al so, are there other potentially dangerous
uni val ved shel | s?

A Al'l cone shells are poi sonous, but only the
fish-eating species, wth strong neuro-toxic
venons, are deadly to humans. Three South Pacific
and Indian Ccean species, the geography cone
(Conus geographus), the tulip cone (C tupila),
and t he streaked cone (C. striatus), are all known
to have caused human fatalities.

These speci es are common i n shal | owwat er on
coral reefs. Oher Indo-Pacific species, such as
El dred’s cone (C. eldredi), the magician cone (C
magus), and the cat cone (C. catus), are also fish
eaters and are potentially dangerous.

The textile or tent cone group, including
the common textile cone (C. textile), the court
cone (C. aulicus), theepiscopal cone (C. episcopus),
was previously thought to be deadly to hunmans.
Recent ecol ogical and toxicological studies,
however, have shown these cones to be nollusc-
eaters with |ow potency venomns. (Unknowi ngly,
peopl e have often confused the deadly geography
conewiththerelatively harm ess textile cones).

Most ot her cones are wormeaters with weak
venons, and their bites are said to resenbl e bee
stings.

In the Florida and Cari bbean area, only one
speci es, the agate or tortoise cone (C. ernineus),
is known to be a fish eater and, thus, is
potentially deadly. Fortunately this cone is
uncommon and prefers | ess accessi bl e deeper areas
on the outer reefs.

Only two other groups of gastropods are
capabl e of toxic bites: the auger shells (famly
Terebridae) andtheturret shells (famly Turridae).
These unival ved nol luscs are common in shall ow,
sandy areas in tropical seas around the world.
Al t hough possessing harpoonlike radular teeth
simlar to cones, their venons are weak and the
tooth structureisrelatively undevel oped. As far
as i s known, there have been no reports of bhites
to humans from auger or turret shells.

REPRI NTED BY KI ND PERM SSI ON OF THE | NTERNATI ONAL
OCEANOGRAPHI C FOUNDATI ON FROM SEA SECRETS. 1980:
24, (2) MARCH-APRI L 1980.

SPUMS AGM and Scientific Meeting 1981

3rd June, 1981 to 12th June, 1981 at t he Agao
Beach Resort, Cebu, The Phili ppines.

The Cuest Speaker and Keynote Lecturer wll
be Dr David Elliott, co-author of Bennett and

Elliott, and President of the European Undersea
Bi onedi cal Society. Further details fromAl | ways
Travel Service, 168 H gh Street, Ashburton,

Victoria 3147.

11
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A REPETI TI VE DI VE SYNDROME:
DEPTH

STRESS AT

K Jeronme Dierks

During the northern autum of 1978 while
doing followon work to an earlier studyl we
experienced unexpect ed conpr essi on/ deconpr essi on
stress during and following the second of two
“safe” dives perforned 24 hours apart. The
mani festations were explicit, and subsequent
simlar experiences indicated that they were
repeatabl e and, to a degree, predictable (Table
1). The phenonenon i s somewhat extraordinary in
that initial onset of stress begins at depth during
the second dive, and a period of non-diving
“deacclimatization” preceding the first dive is
requiredtoelicit the stress response. |t is our
purpose here to briefly docunent and descri be the
phenonenon in order to stinmulate the interest of
others better qualified and better equipped to
examne it further.

The standard conpression/deconpression
exposure routine was a dive in open water to 30.5m
(100 feet) depth for 25 min duration at various
wat er tenperatures and repeated 24 hours |ater.
Ascent and descent rates were nomnally 18 mnin
(60 ft/min) and ti me on bottomwas spent sw mm ng
a stretched |ine between anchor points or a depth
contour. Air consunption was nominally 19 |/ mn
per diver, referred to surface pressure. The
tabul at ed wat er tenperatures were those at depth;
wat er surface tenperature was nomnally 27°C for
al|l tabul ated di ves, which may have mitigated the
“safeness” of the exposures.

The nanifestations of stress that occurred
during and following the second dive were:
headache, and soneti mes nausea, begi nning during
the latter half of the dive, ie. at depth, and
exacerbated by surfacing; nausea, and sonetines
vom ting, at surfacing; dyspnoea, at surfacing;
and anorexi a. Generally, all nanifestations,
excepting the headache, resolved within 15-30 min
after surfacing, withno after effects. Headaches
often persisted for several hours post-dive.

Al though it cannot be stated absol utely that
gas poi soning did not cause or contribute to the
phenonenon, it can be saidwi th sonme certainty that
it probably did not. The air conpressor is anin-
house unit in use, at that tinme, alnost daily.
There were no reports of “bad air” or of stress of
any nature prior tothe 1978 experi ence. Fol | ow ng
the latter the air remaining in the divers' tanks
was tested for COand COp and tested “cl ean”. Sem
annual tests by an outside agency both preceding
and follow ng the dive periods indicated in the
table have all reported air purity exceeding US
Navy st andards.

Regarding the requirement for a period of
deacclimatization preceding the two repeated
dives, during our earlier study (1) there were
frequent exposures toupto 5 daily repeated dives
with no stress manifested. However, during the
period of that study (approxi mately 8 nonths) the
maxi num i nter-exposure interval was only 5 days
(mean interval 3.3 days; standard deviation 1.3
days). |In fact, the 21 day non-diving interval
shown for the 1978 exposure (Exposure 1 in the
table) was inposed because it was felt that the
divers had acclimatised to a rather intense

conpr essi on/ deconpr essi onregi nen. The consequence
of that hiatus was totally unexpected. The divers
associated with the first 1979 event (Exposure 2
inthetable) wereperfornedfor areasonunrel ated
to the present “study”, the non-diving intervals
t abul at ed were t herefore happenstance. The ot her
non-di ving intervals (Exposures 3, 4, and 5inthe
tabl e) were, however, inposed.

Exposure (3) was two repeated dives to a
shal | ower depth, 27.4 m(90 feet), for the sanme 25
m n duration, which nowwas 5 mnless than the US
Navy no-deconpression time limt for that depth.
As the onset of stress at depth during the second
dive generally occurred about mid-duration a
slight dimnutionindepth seened a nore expedi ent
perturbation than a maj or reduction in duration.
This exposure was uneventful. Thus, a strict
interpretation of the “data” would indicate that
a non-di ving interval of about 10-14 days fol | owed
by repeated di ves to the US Navy no-deconpr essi on
tinelimt at intervals as | ong as 24 hours may be
unsafe. The generality of this conclusion with
regard to other depths is of course unknown.

Gait et al (2) reported entrapnent of
m crobubbl es i nthe peri pheral vascul ature fol | ow ng
a sever e conpressi on/ deconpr essi on exposure, with
subsequent release into the central circulation
foll ow ng reconpression. The interdive interval
intheir study was neasured i n mnutes whereas it
is hours in the present work. But could the same
mechani smbe actingtoeffect theresults described
here? At this |l aboratory, and quite |likely at many
other facilities, dives to the no-deconpression
tine limt repeated on a daily basis is not an
unusual exposure reginen. Therefore the question
is not a trivial one. Al though the present
evidence is perhaps tenuous, it is felt that the
syndrome could be elicited ad lib, however the
di vers are understandably reluctant to do so. It
is a phenonmenon which appears anenable to
investigation using an animal nodel, and it is
hoped that a | aboratory equipped to do so wll
examine it further. At best, it is disconcerting
to the diver to anticipate possible stress
following a “safe” conpression/deconpression
exposure.
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DATE DIVE PROFILE PRECEDING
DIVERS NONDIVING EXPOSURE DIVE 1: SYMPTOMS, ONSET, RESOLUTION DIVE 2: SYMPTOMS, ONSET, RESOLUTION
WATER TEMP. SCHEDULE INTERVAL
11-12 OCTCBER 1978 A 21 Davs A. SURFACED WITH MILD SINUS HEAD-  A,B. ONSET OF "POUNDING" HEADACHE
24°¢ 30.5 m/25 min ACHE 15-20 min INTO DIVE; EXACERBATED
Repeat 24 hr B. BEGAN WITH MILD SINUS HEADACHE;, BY SURFACING; NAUSEA (10-15 min);
later SURFACED WITH SEVERE ("SICK") DYSPNOEA (10~15 min); ANOREXIA
HEADACHE {30 min, AFTER WHICH ATE
HEARTILY)
A. 5«6 RETCHES ON SURFACING
B. HEADACHE PERSISTED UNABATED
THROUGH FOLLOWING DAY: lh 0_ BY
ORONASAL MASK 10/13/78 PROVIDED
MILD RELIEF
11-12 AUGUST 1379 A,C,D A: 9 DAYS UNEVENTFUL; D REPORTED SOME A,C,D. ONSET OF HEADACHE 15-20 min
18°%¢ 30.5 m/25 min B:25 DAYS DISORIENTATION AT DEPTH (HAD NO INTO DIVE; EXACERBATED BY
Repeat 24 hr D:48 DAYS PREVIOUS EXPERIENCE AT 30.5 m, SURFACING
later 14°C WATER, OR LOW VISIBILITY) A. SEVERE ("POUNDING") HEADACHE
{20-30 min); ANOREXIA (20-30 min)
MILD DYSPNOEA (10 min)
C. SEVERE HEADACHE (6-8h)
D. SEVERE ("POUNDING") HEADACHE
(30-40 min); NAUSEA AND VOMITING
(10-15 min) ; ANOREXIA (30-60min)
25-26 ﬁcnn.amu. 1979 27.4 m/25 min A,C,D 13 DAYS ALL DIVERS PRESENTED WITH MILD
19 ¢ m%a-m ws hr HEADACHES (10-15 min) UNEVENTFUL
F bt L.
6=7 Oﬂnﬁwmw 1979 A,C,D A: 9 DAYS A,C. SURFACED WITH MILD HEADACHE A,C. ONSET OF HEADACHE 15-20 min INTO
19 ¢C 30.5 m/25 min C:17 DAYS DIVE, LOCALIZED TEMPORALLY/
Repeat 24 hr D:14 DAYS CERVICALLY (6-12h)
later A. ONSET OF MILD NAUSEA 21 min INTO
DIVE: MILD NAUSEA AND ANOREXIA
APTER SURFACING (10 min)
c. SEVERELY DISORIENTED MID-DIVE:
DISORIENTED AFTER SURFACING
(10 min); ANOREXIA (10 min)
D. NO ADVERSE AFFECTS
11-12 DECEMBER 1979 A,C 14 DAYS A. MILD SINUS HEADACHE A. MILD NAUSEA AT BEGINNING OF
16°¢ 30.5 m/25 min ASCENT (10-15 min); ONSET OF
Repeat 24 hr HEADACHE AT BEGINNING OF ASCENT
later {30-60min)
C. ONSET OF HEADACHE DURING ASCENT

{30~60min) ; MILD NAUSEA AFTER
SURFACING {(10min)
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DI SARM NG THE BLUEBOITLE -
TREATMENT COF PHYSALI A ENVENOVATI ON

Beryl Turner, Peter Sullivan and John
Pennef at her

Recent di scussi ons of treatment with Chironex
fleckeri (box-jellyfish) envenomationl has cast
doubt on current nanagenent of other jellyfish
stings. The denonstrated di scharge of Chironex
nemat ocyst s aft er appl i cationof methyl atedspiritsl
has suggested t hat nore harmt han good may be done
by well-intentioned treatment of jellyfish sting
with methyl ated spirits. Vinegar and t he product
Stingose (Ham | ton Laboratories Pty Ltd) have both
been presented as treatnents preferable to
met hyl ated spirits. This report describes an
attenpt to conpare nethylated spirits, vinegar and
Stingose in the treatnent of Physalia stings
(Physal i a physal i s), al so known as Portuguese Man-
of - War and bl uebottle.

METHOD

The forearns of 20 healthy, inforned
volunteers were divided into four quadrants as
test sites. A2cmto 3cmportion of |ive physalia
tentacl e was appliedtoeacharea, allowedtosting
for two mnutes and then treated with a different
test substance in each quadrant. Salt water was
used as a control and the treatnent sites were
rotated in different subjects. Subj ective
assessnments of pain were nade at treatnent, five
m nutes and 15 minutes after treatnent, and each
subj ect notedthe sitesinorder fromnost tol east
painful. The tentacles were |l eft on the skin and
kept wet with test solution. Skin reaction was
al so assessed at five mnutes and 15 minutes. The
test sol utions were assi gned a nunber and subj ects
and observers did not know which solution was
applied to which quadrant.

TABLE 1

Summary O Assessnents of Pain and
Skin Reaction

Nunber of Responses

Tr eat ment Most Most Most Least
Pai nful Relief Ski n Ski n
Reaction Reaction
Vi negar 7 25 1 17
Sti ngose 4 19 6 20
Met hyl at ed 27 1 17 2
spirits
Salt water 19 9 12 4
Unsure 3 6 4 7
Tot al 60 60 40 4
RESULTS

Table 1 is a sunmary of the assessments of
pain and skin reaction. The item“unsure” in the
treatment colum is included because on sone
occasi ons t her e was no apparent di fference bet ween
two or nore treatnents.

The results were anal ysed using WI coxon
tests and regarding salt water as the control

treatment. These showed that nmethylated spirits
caused a significant increase in pain at thetinme
of application P<0.01. After five mnutes, the
relief fromvinegar and Stingose was approachi ng
significance (0.05<P<0.1); after 15 minutes the
reduction was significant (P<0.05). Statistical
conpari son of the efficacy of vinegar and Stingose
di d not show any significant differences between
t hem

DI SCUSSI ON

The nobst noteworthy conclusion from this
study is that nethylated spirits does not appear
t o have any advant ages as a treat nent of bl uebottle
stings. The immediate increase in pain is
attributedto nematocyst di scharge. This has been
previously denonstratedinvitro.l Itislegitimte
to ask why methyl ated spirit has been accepted as
treatnment for so long. One possible explanation
is that, on a beach, evaporative cooling after
met hyl ated spirit application may give sone
relief. This effect woul d not be present in our
tests which were perforned indoors. If this
expl anation is correct, then crushed i ce nay have
sone use as a renedy.

The nore inportant question i s what renedy
shoul d be used for first aidfor bluebottle stings.
On the basis of this trial it would appear that
vi negar has a slight advantage over Stingose. In
a serious case the role of local anaesthetic
oi nt ment has been enphasi zed. 3
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| ssued by Commander S A Wrner,
Chi ef I nspector of Diving, Departnent of Energy,
Pet r ol eum Engi neeri ng Division

Thanes House Sout h,
M I I bank London SWP 4QJ, WK

3 July 1980

DI VI NG SAFETY MEMORANDUM NO 8/ 1980

OXY-HELI UM DI VI NG TABLES 1970

The attention of existing holders of oxy-
helium diving tables 1970 prepared by RNPL and
published by CCRIA UEG is drawn to the fact that
these tables are being revised in the light of
nmodern practice.

7 August 1980

DI VI NG SAFETY MEMORANDUM NO 9/ 1980

TUNNELLI NG - THE USE OF JETTI NG EQUI PMENT

A recent acci dent of fshore was caused by a
jetting gun. The equi pnent was being used to jet
a tunnel under a section of pipe prior tostropping
and lifting the pipe to the surface.

The tunnel ling action of the retro tube had
been found to be nore ef fective for this work hence
the gun was bei ng used the wong way round! The
diver was operating in the prone position and
failed tonotice that hislegwas inlinewth the
mai n j et causi ng a puncture wound above t he knee.

The manufacturer of the gun has been
infornmed of the incident with a viewto producing
a safe tunnelling attachment. Until suchajetis
avai |l abl e, supervising personnel are to actively
di scourage this practice and continue to stress
the need for care and vigilance when using this
very ef fective but potential |y dangerous equi pnent.

8 August 1980

DI VI NG SAFETY MEMORANDUM NO 10/1980

NORWEG AN PETROLEUM DI RECTORATE BELL DI VER
CERTI FI CATE

Your attentionisdrawntothefollow nginformation
i ssued by the Norwegi an Petrol eumDirectorate, on

“Bell Diver Certificates”.
“From 1 Septenber 1980 a Bell Diver Certificate
will be required for divers working on the

Nor wegi an Conti nental Shelf.

“We would like to informyou that the Norwegian
Pet rol eumDi r ect or at e has deci ded t hat t he deadl i ne
for applyingfor aBell Diver Certificatefor those

qualified by experience will be 1st Septenber
1980.

“After this time a Bell Diver Certificate
will only be issuedif the applicant successfully

has conpl et ed a bel | di ver course, approved by NPD,
and a certificate with reference to previous
experience will only be issued in special cases.
Even if the applicant has experience enough to
obtain a certificate, they will normally have to
conpl ete an approved bell diver course.”

22 August 1980

DI VI NG SAFETY MEMORANDUM NO 11/1980

DI VING TRAI NI NG REQUI REMENTS/ STANDARDS FOR Al R
AND M XED GAS/ BELL DI VI NG

Hi story has shown that in alnpbst every
acci dent that has been investigatedthere has been
sone el ement of “lack of training”. The UKand the
Nor wegi an Gover nment have established standards
for basic air diving and m xed gas/bell diving.

Efforts have been made by UK and Norway to
seek agreement with overseas government for a
syst emof nutual recognition of conparabl e st andards
of conpetence andtraining. |npractice, although
the UK has achi eved progress with sonme European
countries, eg. Norway, Gernmany and France, this
has been i npossible with the United States. Large
nunbers of Anerican divers work in the North Sea
and t heir governnment does not and will not in the
foreseeabl e future, wishto recogni se US national
standards of training for divers or to devise a
schene whereby di vers are certifi cated as conpet ent
by a governnent or an official body.

The UK government is working with the
industry to seek a sol uti on whi ch enabl es Areri can
trained divers to reach the agreed m ni mum UK
standard and to be certificated as acceptable
under the UKregul ations. Acardinal principle of
t he systemi s t hat t he sane st andar ds of conpet ence
reached through training nmust apply to divers of
what ever nationality. The standards of schools in
USA are varied, and none of themhave the depth of
wat er available to carry out practical training
whi ch is necessary to neet agreed UK standards.

Al divers, regardl ess of nationality, who
wi sh to work i n the UK or Norwegi an of f shore areas
will, inthefuture, berequiredtobecertificated
to the UK/ Norwegi an standard.

The encl osed “guidance” is introduced to
assi st conpani es who wi sh to establish acceptabl e
“traini ng nodul es” to build onto existingcourses.
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Duti es

Both the O fshore Installations (Diving
Qperations) Regulations 1974 and the Subnarine
Pi pe-lines (Diving Operations) Regul ations 1976
pl aces the duties on the enployers of divers such
that divers nust either have adequate experience
or theoretical and practical instruction. The
Heal th and Safety at Work, etc. Act 1974 pl aces a
general duty on enployers to provide infornmation,
instruction and training to ensure, so far as is
reasonably practicable the health and safety at
wor k of their enployees.

Failure to satisfy these requirenents in
respect of experience, instruction and training
will be regarded by the Chief Inspector as a
seriousirregul arity whichmayresult inenforcenent
action being taken, varying from the use of
i mprovenent and prohibition notices under the
Health and Safety at Wrk Act, to the taking of
| egal proceedings.

| am al ways avail able to advi se.

SYNCOPSI S OF THE TRAI NI NG REQUI REMENTS/ STANDARDS
FOR AN Al R DI VER WORKI NG OFFSHORE | N THE UNI TED
KI NGDOM ( UK BASI C Al R DI VER)

REQUI REMENTS
1. Mist be at |east 18 years of age.
2. Must hold an “in date” nedical certificate

valid in the United Ki ngdom

3. Miust achi eve the standard of conpetence by
training experience or a conbination of
trai ni ng and experience in accordance wth
the ains and term nal objectives for Basic
Air Diving and Underwat er Worki ng i ssued by
t he Manpower Services Conmi ssion (MEC).

A trainee may receive his basic training on
a “nmodul ar” basis; eg. part of the training may
take place in adivingschool and the rem nder with
the company, or, on an “in-house” scheme wth
periods “on” and “of f” the job. The trai nee shoul d
conplete a “nodular” training schene within 6
nont hs.

GU DANCE FOR ACHI EVEMENT OF IN WATER TERM NAL
OBJECTI VES

The mininumin-water training times required for
atraineetowork of fshore as an approved di ver are
as follows:-

Depth in netres 0to19 19to 39 39 to 50
Time in mnutes 1, 600 250 150

Total tine 2,000 mnutes (inclusive of stoppage
tines)

NOTE

The above figures are the nini numand many
trainees will require considerably nmere than the
mnimum to achieve the acceptable standard.
However, it is appreciated that adverse weather
and tidal conditions can sonetines interferewth
the achi evenent of 150 minutes at 39 to 50 netres
in spite of good pre-planning. |In very special
cases the Certification Authority may accept
conpressi on chanber dives of up to 75 minutes in
this depth bracket as counting towards the 150
m nutes mni mum

“In-house”/”on site” training can only be
conducted wi th the full support and cooperati on of
t he “cust omer” who woul d be requi red t o accept t hat
the “trainee diver” involvedintraining will not
be part of the operational team and that he is
“additional” to the conpl enent.

The fol l owi ng commerci al diving schools in
the UK are approved to run courses to the above
st andar d: -

Underwat er Training Centre

Prodi ve

Fort Bovi sand

SYNOPSI S OF THE TRAI NI NG REQUI REMENTS STANDARDS
FOR M XED GAS BELL DI VER WORKI NG OFFSHORE I N THE
UNI TED KI NGDOM

REQUI REMENTS
1. Must be at least 19 years of age.
2. Must hold an “in date” nmedical certificate

valid in the United Kingdom

3. Must be a conpetent air di ver and under wat er
worker with experience of working over
representative range of depths to 50 netres
(at least 12 nonths).

4. Must achi eve the standard of conpetence by
training experience or a conbination in
accordance with the ains and terninal
obj ectives for “mi xed gas diving” issued by
t he Manpower Services Conmi ssion (MsC).

A trainee nay receive his basic training on
a “nmodul ar” basis, eg. part of the training my
take place in a diving school and the rem nder
wi t hi nt he conpany, or on an “i n- house” schene with
periods “on” and “of f” the job. A trainee nust
conplete a “nodular” training schene within 6
nont hs.

GUI DANCE FOR ACHI EVEMENT OR | N-WATER OBJECTI VES

The fol l owi ng m ni rumtraining di ves and i n-wat er
times must be achi eved to satisfy the requirenents
of the MEC training standard: -



25 bell lock-outs in shallow water;
Act as a bell-man for 251 ock-outsinshallow
wat er ;

Exerci se recovery of an incapacitated diver
5 tinmes;

Conpl et e 4 bounce di ves acting as a | ock- out
diver at progressive depths from50 to 100
netres. (eg. 1 at 50 netres, 1 at 65 netres,
1 at 75 netres and 1 at 100 netres).
Underwat er tasks nust be conpl et ed on t hese
di ves.

Conpl et e an exposure to saturationconditions
for a mninmumperiod of 36 hours including
deconpression. \Wenever possible a | ock-
out should be conpleted under these
condi tions. Anexcursionfromsaturationto
a dept h deeper than 50 netres can be counted
as one of the bounce dives.

“I'n-house”/”on site” training can only be
conducted with the full support and co-operation
of the “custonmer” who woul d be required to accept
that the “traineediver” involvedintrainingwll
not be a part of the operational teamand that he
is “additional” to the conpl enent.

EXI STI NG APPROVAL ARRANGEMENTS FOR THE UK DI VI NG
SCHOOLS

The Underwater Training Centre (UTC) at Fort
W Illiamis presently the only conmercial school in
the United Ki ngdomapproved to run courses tothis
training standard.

DI VERS DO | T DEEPER

(BUT _NOT WHAT YOU THI NK)

A brief note in the New Scientist (27 Sept
1979) casts an oblique light on the oft seen car
sticker boast used by divers to advertise their
skills. It has apparently become a source of
wonder to the regul ar patrons of the Aberdeen pubs
frequented by divers imrediately before their
returntothe wonen-free oil rigs, that one of the
| ast actions of the divers has been to rush into
t he appropriate roomto utilise the machi nes which
di spense an article singularly inappropriate for
such monastic conditions. Sad though it is to
spoi |l what seens to be the lead to a sensati onal
Sunday Paper story, truth demands the sacrifice.
Informati on has now | eaked out that they are
preparing not for their next shore | eave but for
the work conditions which await them The itens
in question are used to enclose the divers’
m crophones, which otherwi se beconme danp and
perform poorly. As suggested on the original
instructions for use, the condons are used once and
t hen di scarded. Howrenarkabl e t hat no hi gh power
research | ab thought of this!

UNDERWATER MEDI CI NE COURSES 1981

The RAN School of Underwater Medicine will

run the followi ng courses for nedical officers:
Basi c 7th Septenber to 18th Septenber, 1981
Advanced 21st Septenber to 2nd Cctober, 1981

Havi ng passed, the basic course is a pre-
requi site for attendance at the advanced course.
The courses can be taken together. There are five
pl aces (at nost) available for SPUMS nenbers on
each course. Applications to be addressed to

Dr CJ Lourey

Secretary SPUMS,

43 Canadi an Bay Road,

M. Eliza, Victoria, 3930.

The RAN requires the followi ng infornation

Date of birth

Medi cal School

Date of qualification and degrees
Reasons for wanting to take the course
Current address and tel ephone nunber

The RAN cannot provide accommpdation for
civilians. There is a charge for the course.

BS- AC DI VI NG RESTRI CTI ONS FOR DI ABETI C DI VERS

The following is the present advice to BS-
AC nenbers who are Diabetic.

1. Di abetic divers on Insulin should ensure
that they do not suffer fromhypogl ycaenc
attacks while diving by taking additional
sugar or sweets prior to the actual dive.

2. Their Diving Marshal | and buddi es shoul d be
aware that they are diabetic, know where
additional sugar can be obtained and be
war ned t hat attacks of unconsci ousness nay
be due to hypoglycaem c attacks,
deconpr essi on si ckness, or air enbol i smand
shoul d be asked t o bear these possibilities
in mnd.

3. They shoul d be acconpani ed by a di ver of at
|l east 3rd class qualification.

4. Ten ni nut es shoul d be added to bottomti nes
for dives upto 18m and 5 mi nutes for dives
beyond 18, when cal cul ating no-stop and
deconpressi on tines.

5. Al divers who have not already done so

should forward to the National Diving

Oficer at the BS-AC HQ a copy of their

current BS-ACCertificate of Medi cal Fitness.

It is apparently intended that diabetic
divers will have their fitness to dive assessed
by an i ndependent Consultant in conjunction wth
the Cub Medical Committee.

17



18
| NCI DENT REPORTS

UNCONSCI QUS DI VER

Froma report made to “Project Stickybeak”

Thi s report concerns an epi sode of |oss of
consci ousness i n a scuba di ver fromthe vi ewpoi nts
of the victimand the rescuer. Citical factors
whi ch operatedtoinducetheincident are suggested,
as also those which nitigated the danger and
enabled a nil norbidity result.

The dive location was a dropoff on the
seaward side of alarge reef. The edge is in sone
parts cliff-like and in others is made up of a
series of small |edges. Depth near the edge, on
top of the reef, is 6-10m beyond the edge it is
15-18m Diving is traditionally confined to the
“drop-of f” in preference to the reef flats above,
since the caves and overhangs al ong the edge are
much nore interesting. The sea was relatively
calm withasnall swell, and underwater visibility
was 5-6m The tide was outgoing at the beginning
of the dive, but was inconming at the time of the
i ncident.

The di ver was weari ng a made-to-neasure (in
1978) wet suit of 1/4" thickrather stiff material,
consisting of Long Johns and jacket w th hood
attached. At the time of the incident the diver
was 5kg heavi er than when the suit had been nade
and consequently it was atight fit, particularly
across the chest and stonach. However no
noticeable ill effects had resulted from this
ti ght ness on ot her di ves, the nost recent one bei ng
2 weeks previously.

The dive party consisted of five divers,
three in one boat and this diver with his buddy in
another. While dressing he felt nauseat ed but was
correctly confident that this would resol ve once
he had sonet hing to do, such as novi ng t he boat or
entering the water. It was agreed that the diver
and his buddy, both of whom were interested in
underwat er photography, would stay generally
t oget her though not rigidly so. In fact the buddy
remained at the 12m ledge on which they were
anchored and t he di ver noved 5mseaward to a depth
of 15m In general they were in sight of each
ot her.

After about 15 minutes the diver began to
feel alittle uneasy and then noticed that he was
breathing faster and nore shallowy than usual.
The feeling of apprehension coul d not be ascri bed
to any specific cause so he deci ded t o abandon t he
dive. By this tinme he was next to his buddy so he
indicated his intensions and they both noved
sl oW y back to t he anchor, the di ver concentrating
on breathing normally. At the anchor, the
breathing was steadier so he signalled that he
woul d ascend and that his buddy should join the
other three divers, who were 30mdistant. This
bei ng agreed, he commenced his ascent.

At this point he was still concerned about
his breathing so he dunped all the air fromhis
conpensator to avoi d t he possibility of ascendi ng
toorapidly. This meant that he had to swi mup t he
anchor line, and this effort aggravated the fast,
shal | ow breathing problem Ascent was slow and
steady and controlled all the way up - there was
no panic - and al though the entire ascent |asted
less than a mnute it seened nuch |onger.
“Everyt hi ng seened t o be happening very sl owly. At
about 5m 1 noticed that ny hands were enpty (no
canmera or anchor line). Above nme | could see the
hul | of my boat 3 tines. M thoughts at this point
are very clearly renmenbered as fol l ows: Taking a
very long tine to get there - sonmething is very
wong nearly there, get ready toinflate conpensat or
- keep mask on and regulator in mouth I'mthere,
bl ow the vest (I stopped when | could feel it
overflowing) - I'mdrifting away fromthe boat -
ditch weight belt. | can renenber feeling the
wei ght belt bucklewith ny left hand (it is aleft
hand rel ease) but was unable to make ny fingers
grip it and pull. The next thing | renmenber is
being flat on ny back in the bottomof a noving
boat. M gear had been renoved and ny wet suit top
cut open and | renenber trying to say “I can't get
enough air”. Wth assistance | sat up and asked
for helptoget my wet suit topoff. It had al ready
been cut fromthe chin to the chest but was still
attached across nmy chest. |Its conplete renoval
gave al nost instant relief. Wen we reached the
shore, | was assisted up the beach, where | had a
rest and then walked to ny car with mninmal
assi stance.”

It was indeed providential for this diver
that there was anot her boat nearby in which were
several divers preparing to enter the water. One
of them noticed a fully equipped scuba diver
floating on the surface with his buoyancy vest
inflated, motionless, with arms outstretched.
They immediately went over to investigate and
found t hat he was unconsci ous, with eyes roll ed up
and |ids part open: his breathing was slow and
shallow. “We imediately called for help while
removi ng his face nmask, regul ator, weight belt,
and tank. We had difficulty renoving hisregulator
because his teeth were tightly clenched”, they
reported. By this time three other boats had
gat hered and one was sent to shore to call an
anbul ance, one was deputed to await the ascent of
t he buddy, andthethirdattenpted, unsuccessfully,
toradiofor help. Wthsonmedifficulty thevictim
was got aboard one of the boats. As he was lifted
he started noaning and appeared to be sem -
conscious. They opened the neck of the victims
wet suit and then, at his request, sat himup and
removed the wet suit top.

The diver apparently felt well, though
tired, and had arapi d pul se and “1 ow' (undocurent ed)
BP at the beach. Check a short time later at a
Medi cal Centre showed normal pul se and BP, and sone
redness of his throat.

The buddy had watched the first half of the
di ver’'s ascent fromhi s position at the anchor and
noti ced not hi ng unusual . The vi cti mbelieves t hat
hi s buddy unai ded coul d not have been able to get
hi msafely into the boat and t herefore his absence



was not arisk factor because other divers were in
the area. Thisis anoptinmsticinterpretation of
the situation. He has subsequently discussed the
events with others and di scovered that breathing
difficulties associated with tightness of a wet
sui t around t he chest or throat has troubl ed ot hers
al so, though not so dramatically.

COWWVENT

Thi s i ncident underlines the critical inportance
of attention to and conplying with as nany of the
basi c principl es of diving safety as possible. In
this incident it was only the presence of several
significant factors whi ch out wei ghed t he negative
factors whi ch woul d have easily resul ted i n deat h.

Negative Factors:
Separ ation from buddy
Restrictive equi pnent
Unconsci ousness

Positive Factors:

Experience (equivalent to C Card plus 210
di ves) whi ch had reached an “over | ear ni ng”
I evel such that he made correct responses
and avoi ded pani c despite inpairnent of
consci ousness

Correct equi pnent ie.

Adequat e renmining air

An early decision to abort the dive

buoyancy vest

Good | uck:

Retention of grip on nouthpi ece

Buoyancy achi eved (despite failure to drop
wei ght belt) face upwards

The presence of al ert surface cover unrel ated
to the dive party

Absence of aspiration of either sea-water or
gastric contents

The aetiol ogy of the |oss of consciousness
can only be surnsed. The restricted chest
movenents due to tight wet suit (and the other
equi pnent) coul d result in hypercapnoea frompoor
tidal air flow and possibly hypoxiafromexercise
i nduced i ncreased oxygen needs. Constriction to
the neck and chest could have caused thoracic
vascul ar changes and vaso-vagal bl ackout. There
was no suggestion of overdi stension of the viscera
withair. The m | dseasi ckness may have contri but ed
to the problem

ACKNOW. EDGEVENT

Sincere thanks are offered to those involved in
this incident, who notifiedthe events in detail.

HYPEROXI C SEI ZURE

Froma report made to “Project Stickybeak”

Loss of consciousness fromoxygen toxicity
during the planned use of pure oxygen for a
deconpression stop at 50ft i s descri bed. The dive
was Heliox at 150ft during a conmercial diving
course, descent being on air. Correct choice of
equi pnent and excel | ent t op- si de managenent t oget her
resultedinanil-norbidity result. The need for
i nproved availability of information concerning
such diving is strongly stressed.

A group of divers were conducting a series
of deep di ves on Hel i um Oxygen mi xtures as part of
a training course in comercial diving. The dive
procedur e was based ont he onl y avai | abl e i nf ormati on
for heliox diving, the US Navy Surface-orientat ed
Di vi ng Tabl es, whi ch uses i n-t hewat er deconpr essi on.
Al the divers had some experience of air diving
and had | ogged at | east 5 di ves on the Ki rby- Mrgan
Band Mask system including one dive to 150ft with
surface deconpression in the chanber, on air.

Equi pnent used

A Kirby-Mrgan Heliox 18 Band Mask with
surface supply and with 2-way communi cation with
the surface was used. The divers wore a wet-suit,
wei ght belt, fins, and a KMB mask as above. They
also had a 60cu ft bailout bottle filled with
conpressed air. The gas supply was a bank of G
cylinders filled with conpressed air, nedical
oxygen, or heliox (21% Q2: 79% He). There was a
Spi ro-techni que one-nan deconpression chanber
ready rigged with its air supply froma separate
bank of G cylinders. There was a breathing mask
in the chanber rigged to a medical air/oxygen
mani fol d. Unfortunately it had beeninpossibleto
obtain a tw n-1ock chanber.

Di ve Procedure (based on US Navy tabl es)

1. Descent to 150ft on air
2. Change to Heliox at 150ft.
3. Ascent commenced before 10 mi ns bottom

tine el apsed.
4. Change back to air at 100ft.

5. 1st in-water deconpression stop at
50ft on pure oxygen (10 mins).

6. 2nd in-water deconpression stop at
40ft on pure oxygen (11 mns}.

7. Ascent to surface on pure oxygen at
25ft per mnute.

At each breathing gas change the free flow
on t he mask was opened fully for at | east 10 seconds
to ensure adequate fl ushing.

During each dive the follow ng personnel
wer e invol ved: -
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a. A fully geared standby diver (wearing open
circuit scuba) inmedi ately adjacent to the
entry point, which was the stern of a 40ft

wor kboat .

b. The di vi ng supervi sor at the comuni cations
panel .

C. A change-over nman for the breathing gas
mani f ol d.

d. Thi s person was al soresponsi bl e for operati ng
the deconpression chanber in case of an
ener gency.

The diver’s tender to handle hoses and
assist the diver with his entry and exit.

Description of the Incident

This was the first dive for the group on
hel i ox. The di ve procedur e was as descri bed above.
The first three divers conpl eted the di ve wi t hout
incident and the subject had no problenms until 8
mnutes into his first (50ft) deconpression stop,
when he was heard to say “change nme to air”. At
this point the standby diver i mediately entered
the water, the gas was changed to air, and the
supervi sor told the diver to open his free-fl ow
A groan was then heard from the diver. Hi s
breat hi ng was heard to be rapid and he ceased to
respond to conmmuni cati ons.

As t he standby di ver approached t he subj ect
was seen to be in a foetal posture and tw tching
i n what appearedto be acl assi c hyperoxi c sei zure.
He was al so funblingwith his free-flow. H s eyes
wer e rol | ed back, showi ng the whites. The standby
di ver opened the free-flow fully and then, as he
appeared to be breathing, brought the subject to
the surface directly. At the surface he was
qui ckly renmoved fromthe water, his gear renoved,
pul se and breathing checked, and placed in the
chanber because of the onitted deconpressi on (and
the possibility of pul nonary barotrauma with air
enbol i smdue to his rapid ascent whil e having the
seizure). This actionwasinlinewththe US Navy
Di vi ng Manual ' s advi ce.

At the surface he was not ed t o be unconsci ous,
wi t h white foambut no bl ood com ng fromhi s nout h.
H s eyes were roll ed back. He had good breat hi ng
and pul se. The deci si on was made to reconpress the
diver on the energency air table for onitted
deconpression on a 150ft dive unl ess synptons of
deconpr essi on si ckness or air enbolismoccurred.
Unfortunatel y the chanber was not | arge enough for
an attendant so all nonitoring had to be done from
outside via visual ports and chanber tel ephone.

From the tine the diver requested to be
changed to air till blowdown commenced was
approxi mately 2 minutes. Bl owdown was conpl et ed
by 1514 hours. The diver was heard to be breat hi ng
steadily but was not responding to any verbal or
visual stimulation from outside the chanber.
Nonet hel ess he was constantly reassured by the
at t endant .

He di d not nove until 1526, when he began to
wi pe his nose and was heard to say “Get nme out of
here”. Later he rel ated that he “woke up” i n what
he t hought was his coffin and dressed in a suit at
this point. He seened agitated and noved about
quite a bit, apparently trying to find a way out.
Al t hough he was being assured quite a bit he did
not respond or settle down till 1531. The change
at this point was remar kabl e. He began to converse
freely, asked for details of the accident, and was
abl e t o t ake hi s own pul se, whi ch was appr oxi mately
60 beats a minute at this point. Fromthen on he
seened i n good spirits, although inpatient to get
out of the chanber. The deconpressi on schedul e was
as follows:-

60f t 22 mnutes
50f t 30 minutes
40f t 35 minutes
30ft 42 minutes
20ft 52 mnutes
10ft 68 mi nutes

Al'l the depth changes were nmade as cl ose as
possible to 2 mnutes for 10ft.

At 1700 hours, approximately 17 mns into
his 30ft stop, he conplained of a slight painin
the nuscle 2-3" below the groin. This had faded
by 1704. At 1708 a slight pain appeared in the
right thigh nuscle, and this renained for the rest
of the operation. |t was decided that unless it
wor sened it was not serious enough to alter the
deconpression schedule as it was nost |ikely due
to bruising during the rescue or to nuscle torn
during the seizure. At 1712 the subject conpl ai ned
of a headache. As this was thought to be CO;
induced the frequency of chanber flushing was
increased. Later it was deduced to be nore likely
due to sinus squeeze during reconpression. No
change of condition occurred for the rest of the
operation and the patient was finally surfaced at
1943.

On rel ease fromt he chanber he conpl ai ned of
slight di zzi ness and had a sl i ght bl eedi ng fromhi s
nose and slight pain above the eyes, alnost
certainly from sinus squeeze.

He was gi ven hot soup and food and whil e he
was eating visual, hearing and reflex tests were
given: all responses appeared nornal. Due to the
| ocation no nmedic with diving nedicine know edge
was avail abl e but at a full CZ18 nedi cal sone days
later the only sign of injury was a slight
haenorrhage of one eardrum The subject was kept
under constant observation for the 24 hours
followi ng the treatnent and tests were repeated.
No further synptonms were reported.

COMVENT

The incident described is a classic hyperoxic
seizure, the rapid return of consciousness and
| ack of residual synptons supportingthisdiagnosis.
The argunent may be | evel l ed that it was danger ous
to give pure oxygeninthe water. However the only
obt ai nabl e table for heliox diving uses this. It



has been found since this incident that diving
contractors no |l onger gi ve pure oxygeninthe water
as they have had problenms even with experienced
di vers who had quite satisfactorily passed oxygen
tolerance tests (60ft on pure oxygen for 30
m nut es). This inportant information was only
reveal ed after the event. Anot her probl emwas t hat
no Authority (or private contractor) with a
suitabl e chanber woul d pernmit O, tol erance tests
to be conducted, both before and after the

incident. For obvious reasons the one man chanber
was unsuitable for this test. The divers who
underwent O, deconpression did so voluntarily

after the risks were explained. No further dives
of this type have been carried out since the
accident. Events denpnstrate that all reasonabl e
precautions were taken and t hat skilled backup was
i medi atel y avail abl e and depl oyed correctly.

Critical
foll ow ng: -

factors worth noting include the

Equi pnent

The use of a KMB nmask guar ant eed protection
fromthe risk of drowni ng when consci ousness was
lost. There was al so certainty of breathing gas
supply and a good conmuni cations link allow ng a
degree of nonitoring of what was occurring. The
communi cations facility was avital safety factor.

Di ve Pl anni ng

Thor ough consi derati on of the proposed di ve
ensured recogni tion of all possible conplications
and t he preparation of the appropri ate responses.
There were adequate reserve gas supplies, a
reconpr essi on chanber and t herapeuti c Tabl es. The
use of a one-nman chanber was a consequence of the
‘forcenmjeure’ of circumstancesanditslimtations
wer e recogni sed.

Per sonnel

The trai ners were al | adequat el y experi enced
di vers and aware of the potential problens. The
“top side” supervision showed by their actions
t hat they were both hi ghly al ert and wel | i nf or ned.
Managenent of the chanber treatnent indicated a
deep under st andi ng of t he pri nci pl es whi ch gover ned
managenent, the continued vocal encouragenent of
t he subj ect showi ng appreci ati on of the fact that
there was a person rather than a case in the
chanber.

Hel i ox di ving

Attention is drawmn to the fact that the
physical basics for such diving is readily
avai | abl e but the essenti al physi ol ogi cal know edge
(i e. the Tabl ets whi ch enabl e saf e usage) i s highly
restricted. Such secrecy can be rationalised but
not excused in its present degree. The non-
di ssem nati on of i nfornmati on concerni ngt he adver se
experiences of diving contractors using the US
Navy in-water oxygen deconpression tables is
anot her exanpl e of the i nperfect awareness of the
di vi ng communi ty of the necessity for centralisation
of incident reports.

Oxygen toxicity

The practical difficulties which prevented
t he perfornmance of this screening test are noted,
as also the caution that to “pass” such atest is
not a guarantee of immunity.

By the Editor:

This report is taken, virtually unedited,
fromthe | ncident Report. Permissionto print it
is acknow edged with gratitude. The “top side”
staff, whose performance was excel | ent, under st ood
t he concept of responsibility sowell described by
Admiral Rickover at the Thresher disaster
i nvesti gation:

“Responsi bility is aunique concept. It can
only reside and i nhere in a singleindividual. You
may share it with others, but your portion is not
di m ni shed. You may del egate it, but it is still
with you. You may disclaimit, but you cannot
di vest yourselfinit. Evenif youdo not recognise
it or adnmit its presence, you cannot escapeit. |If
responsibility isrightfully yours, no evasion or
i gnorance, or passing the blanme can shift the
burden onto soneone el se. Unless you can point
your finger at the man who is responsible when
sonet hi ng goes wong, then you never had anyone
really responsible.”

Doctors, D vinglnstructors and Supervi sors,
are particularly subject to the noral and |egal
inplications of Responsibility. This diving
organi sation passed the test.

DOES A ROLE EXI ST FOR DENTI STRY I N DI VI NG?

Adrian Gardi ner

As a dentist with along interest in diving
and an association with SPUVS whi ch goes back to
19/ 6 Manna |sland neeting, (which spurred nme to
seek scuba qualifications and SPUVS nenber ship) |
have been frequently posed this question by ne
prof essi onal col | eagues. Wt h sone experience and
t hought it becan®e i ncreasingly obvious to ne that
the answer was definitely “yes”.

The nost obvi ous and frequently encount ered
dental problem in diving is the occurrence of
severe dental pain. The incidence of severe
t oot hache associ ated wi t h dysbari c conditions was
not ed and studied during World War || by the late
George Christiansen during his termin the RAAF,
and later as consultant oral surgeon to that
servi ce. This condition severely afflicted
aircrews and i npeded their performance. Briefly
his findings were that smal| entrapped air pockets
under fillings and restorations rapidly changed
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their pressure and vol une under variations inthe
anbi ent at nospheri c pressure, causi ng acut e pul pal
inflanmationintheinvolvedteeth. This condition
was readily and rapidly relieved by renpval of the
of fending restoration and careful replacenent
using a sedative base under the filling.

It will be obvious that these findings are
as readily applicable to the hyperbaric situation
of diving as to the hypobaric situation of
avi ati on. However, when faced with a case of
dental paininadiver, careful exani nation (using
Radi ographs and pul p vitality tests) is essenti al
to elimnate obvious dental pathol ogy as it would
be unwi se to encourage a patient to undertake
diving with grossly carious teeth, periodontal
di sease or ot her obvious dental infections. The
di ver sufferingthese probl ens shoul d be di ssuaded
fromdiving until the condition has been resol ved.
Wil e the diver suffering fromthe above type of
t oot hache has little doubt as to which tooth is
affected, | have found that a significant nunber
of divers seeking treatment conplain of general
pain affecting the posterior mexillary teeth
either unilaterally or bilaterally, subsequent
oral exam nation revealing no dental problens.
Further exami nations and questioning usually
reveal s and i nfl ammatory condition of the facial
sinuses particularly the maxillary sinus.
Anatonmically the apices of the roots of the
posterior maxillary teeth are close to or within
the maxillary sinus while their blood supply and
innervation are intimate with the antral Iining.
Thus it i s obvious that dental painw |l be asequel
to maxillary sinus squeeze.

Al the foregoing have relevance to an
incident during the recent SPUVS conference at
Pul au Ti oman. A nenber had sought dental treatnent
for toothache shortly before | eaving Australia.
However, the pain persisted and increased in
intensity during the week. There was an overlying
si nus probl emand apart fromusi ng anal gesi cs and
antibiotic therapy, | del ayed radi cal treatnment.
However, on the Thursday of the week the pain
becarne so i nt ense whi | e ret urni ng froma nagni fi cent
day of diving at Pul au Labas and Pul au Tul ai that
treatment could no | onger be del ayed.

I renoved the offending tooth and sutured
t he socket i nny hotel roomunder | ocal anaesthetic
(4 cc Citanest 15) with prenedication (45 ngs
Oxazepan) given 45 minutes previously. As | had
given the patient 250 ng Mxacin tablets for 24
hours | got himto continue this therapy for the
next 3 days as antibiotic cover for the initial
heal i ng period. Healing was uneventful and after
sl eeping off the effects of the prenedi cation he
was able to indulge in sone snorkelling and free
di ving t he next afternoon, but was di ssuaded from
scuba diving to prevent the very real possibility
of air enphysenainthe wound. The tooth was found
to have deep caries on the nesial surface with
pul pal invol venent.

Anot her facet of dentistry with aninportant
rel evance to diving, is the field of prosthetic
repl acement of teeth. It is very evident that
there are many di vers wearing ful | dentures who are
able to control their regul ator nouthpieces with
no functional probl ens what soever. The edent ul ous
diver wearing small renovable partial dentures

presents a different set of circunstances.

Should one of these appliances becone
di sl odged, as they cando, it i s quite conceivable
that it could becone di sl odged in the oropharynx
Wi th serious consequences tothe airway. It is mnmy
personal feeling that divers wearing these
prosthetic appliances shoul d forego human vanity
and store their partial denture in their dive bag
whil e bel ow the surface. This then leads to the
situation of the diver whose dentition is so
inmpaired as to make it inpossible to effectively
control a regulator nmouthpiece in his mouth. It
shoul d be possible and in fact relatively sinple
toconstruct anindi vi dual nout hpi ece fromsilicone
or neoprene rubber that is confortable and
effective for these divers.

Inthe foregoing | have attenptedto set down
briefly personal thoughts ontherolenyprofession
has to play i ndiving medi ci ne, but noreinportantly
hope to urge al |l those nmenbers of SPUMS who ar e not
inthe Medi cal professionbut inrel atedoccupations
to contribute their know edge and skills to their
sport.

SPUMS AGM 1980
25t h June 1980

PRESI DENT’ S REPORT

1979/ 80 has been a year of progress for the
Soci ety. W have changed t he Secretary and we have
a new hand at the helm running the Society’s
busi ness. Besides that, we have | aunched out into
the first international joint neeting that SPUVS
has been associatedwith. 1t is agreat honour for
SPUMS to be associated with a neeting, in
Si ngapore, with the Singapore Arnmed Forces who
coul d easi |y have put thi s neeti ng on by t hensel ves
with the backing of the medical profession in
Si ngapore who are contributing to the conference.
In ny opinion, it is extrenely inportant that as
many nmenbers and their w ves as possible should
attend at | east the openi ng cerenmony and the first
day. |f you have read t he progranme you wi || agree
that it should be an excellent nmeeting. Thereis
alot for ustolearnabout the probl ens that people
have in this part of world, and we are hoping to
enl i ghten t he peopl e who | i ve around war mwat er of
sone of the probl ens we have wi th our col der water.

You mi ght be surprised to know that we now
runalJournal. It was anewsletter whenit started,
and then it was a newsletter-journal. Then when
we applied for Category B publication status to
reduce postal cost, the Post Ofice said that it
had to be either a newsletter or ajournal. It has
not been a newsletter for years because the news
that got intoit was history by thetine it got to
us, so | said it was a Journal. So now our
publication is a Journal. You wll have noticed
that the Journal has changed its shape and
production. W had great difficulty getting the
Journal out on time when it was being printed in
Sydney. And with the constant riseinpostal costs



and the fact that it is not a Post Office preferred
si ze, the postage bill had becone horrendous. Al so
we felt we were letting our menbers down in not
getting the Journal out four tinmes ayear. You may
have noticed that a nunmber of tines there have been
two issues published as one. W now are using a
syst emwher e Dougl as Wal ker in Sydney sel ects the
editorial matter and sends it to ne in Mel bourne
toprocessintoprint. It neans alot of extrawork
for me which | amnot al ways happy about but | hope
that the rest of the Society get as nmuch fun out
of the Journal as | do out of laying it out. And
they should be getting a lot of information.

We have had a | arge nunmber of new menbers
over the year, but sadly a nunber of our menbers
have failed to renewtheir subscriptions. W have
triedto have aneetinginAustraliathis year, but
the Transport Workers’ Union put a stop to that.
It is a pity because the programme that Darrell
Wl | ner and Al i stair Robson had arranged f or us was
an excell ent one.

For those of you who are speaki ng here and
in Singapore your words are being recorded. Wen
my secretary gets through taking it of f tape, and
it has been edited and all the -uns and -ers | eft
out, it will be published in the Journal. Not
necessarily the next Journal, but a Journal.

W have had a di sappoi ntment wi th t he School
of Underwat er Medi ci ne courses and the Hyperbaric
Medi cine course at Prince Henry Hospital in
Sydney. This year, owi ng to reasons beyond our
control, it wasdifficult for nenberstoparticipate
inthe course at t he School of Underwat er Medi ci ne.
W have done very well recently. W have had far
t oo many peopl e goi ng on the course. W were only
entitled to five places, and the Navy has witten
remnding us that we are only entitled to five
pl aces. However we have been abl e t o get nmany nore
peopl e on in the past year or tw because the Navy
has been too short of doctors to fill the course.
The course in Hyperbaric Medicine was cancel | ed
t hi s year and may not run next year. So we are faced

with the fact that it is going to be extrenely
difficult for anybody to fulfil the basic
requirements for the Diploma of Diving and

Hyperbaric Medicine, which are doing the four
weeks’ course at HVAS PENGUI N and the one week
course at Prince Henry Hospital. |f Prince Henry
Hospital is not running a course no one can
possibly do it! And one nmust not forget that the
thing that clinches a Diploma is six nonths’' full
time, or equivalent part tinme, in Diving or
Hyperbaric Medi ci ne.

We have suffered this year, as in previous
years, from lack of audience participation. W
have over three hundred nenbers in Australia. Yet
this year after the Secretary went round and | eant
on peopl e we have just enough nonminations to fill
thecomittee. | donot thinkthat isanacceptable
situationfor aSocietythat intendstoinprovethe
knowl edge of Diving and Hyperbaric Medicineinthe
comuni ty, whichis one of the charter ains in our
constitution. | would urge you all to consider
very strongly either serving on the committee or
organi sing local meetings (or both). It is not
very difficult to persuade a nunber of the nenbers
of the Society to cone and tal k at these nmeeti ngs.

They are quite happy to pay their own fares
because they |ike the sound of their own voices.
And we do have a nunber of people in this Society
who are know edgeabl e and can i nform peopl e who
have little know edge of diving nmedicine. | feel
we have |l et Australia down this year, not through
our fault, because we cannot conpete with the TW,
a nor e power ful group than we are and a nuch | ar ger
one. But we ought to be having neetings in
Australia as well hol ding our AGM every year.

W did have an active branch in North
Queensl and | ast year. They may wel | be active, but
they do not wite to us anynore and tell us what
they are doing. So sone Queenslander mght |ike
to go back and find out what is goingoninthe top
end of Queensland and | et us know.

To sumup, we have had a year where we have
made big steps forwardintheinternational field.
Qur contacts with the Undersea Medical Society
have inproved. W have continued our habit of
borrowi ng senior nmenbers of that Society to
lecturetous and we are all very pl eased t hat John
Mller is able to be with us. W have all, | am
qui te sure, enjoyed the tal ks he has given so far.

However we have got to pull our socks up
about teaching Australia and New Zeal and about
Under wat er Medi ci ne and di vi ng safety, and t hat we
can only do by organising neeti ngs. And we cannot
leave it all to the committee. Also if you |ook
at the commttee you will see that nost of us here
are anaesthetists. Well there is nothing wong
with that, but nost of us are over 40, some of us,
certainly Victor Brand and |, are over 50, and
whileit isall very well to have good advice from
el derly peopl e, you do need the infusion of young
and ent husi asti ¢ peopl e t o keep anyt hi ng runni ng.
W do need the hel p of the nenbers to i nprove the
service the Society is offering to the conmunity.

SPONGES AND THE RED TI DE

Q What is the effect of ared-tide outbreak on
sponges?
A Because they | ack a central nervous system

sponges ar e unaf f ect ed by t he neur ot oxi ns associ at ed
with red-tide bloons. Al so unaffected are
hor seshoe crabs and bi val ved nol | uscs, t he nervous
systemof which are quite prinitive. Onthe other
hand higher narine animals with nore conplex
nervous systems, such as the larger gastropod
mol | uscs, polychaete worns, crustaceans, and
fishes, are highly susceptible to the neurotoxins
produced by dinofl agellates responsible for red
tides.

REPRI NTED BY KI ND PERM SSI ON OF THE | NTERNATI ONAL
OCEANOGRAPHI C FOUNDATI ON, FROM SEA SECRETS. VA..
23, NO 6. NOV.-DEC. 1979.
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DI VI NG | LLNESSES AND | NJURI ES

EYES AND DI VI NG

Dr  Peter Cohen

The nmain eye problens have with diving are
comon sense ones. | think nore probl ems come from
di vers on the surface than underwater. By this |
mean, it takes 2.5-3 hours to get out there and you
are under for an hour and then you conme up and go
home. | practice in a coastal suburb and | do see
sone divers - and peopl e who go out on the ocean.
The common problem| see is ultraviolet sunburn.
They come in with the equivalent of a welder’s
flash with a sore eye. The treatnment is quite
obvi ous. Keep out of the sunlight for 2 days and
the eye usually gets better.

The few professional divers that | know,
just like professional fishermen and amateur or
prof essi onal yachtsnen, get pterygi uns. |t amazes
me t hat they get out there and there is a dead cal m
m rror ocean yet they never wear sungl asses. They
end up with pterygiuns. |If you lop themoff and
t he men go back onto the ocean t hey grow back. And
they grow viciously and are very nasty.

Anot her probl emthat i s practically confined
to i nexperienced divers is mask squeeze. | do not
think an experienced diver will run into this
problem Mask squeeze can present sone probl ems
inthat people may get, with severe mask squeeze,
subconj unctival haemorrhages because the
conjunctival vessels are unsupported. | consider
sub- conj uncti val haenorrhages are i nnocuous. | do
see a fair nunber in ny practice, not necessarily
fromdiving but fromany epi sode of rai sed venous
pressure, and | generally tell themjust not to
worry. But with a severe nask squeeze t hey can get
chenosi s and t he conjunctivaw || prol apse out si de
the eye, which does tend to make people panic.
However with a tulle gras dressing and an eye pad
it should settle down without anything further
needi ng to be done.

Coming on to people wth nedical eye
problems that would be a contraindication to
diving. One would be a very hi gh myope who has a
history of retinal detachnent or retinal hole. |
woul d very much predispose to getting either
anot her hole or a retinal detachment. A retinal
det achment in high nmyopes is a very severe thing.
They often do not dowell. Their retinas tear very
easily as the retina is very stretched and the
retina conmes off easily. It is very difficult to
get it back on. The techni que of our surgery with
retinal detachnents, nowadays, is that we put
encircling bands around t he eye and we use a pl onb,
whi ch is a piece of silicone which is pushed down
toindent the sclera. We aretryingto indent the
sclera over where the hole is. Wth a high myope
the sclera is very thin and you can easily
perforate the eyeball. Then you are in nore
troubl es than when you started.

The other thing that | amtol d woul d al so be
dangerous, but | have never been confronted with
it, is a person with advanced glaucoma with a
severe |oss of visual fields. Both these
conditions of high nyopia and advanced gl aucoma
tend to occur in people who woul d not dive. So |
do not worry about it too rmuch. A high nyope is
not goi ngto see very nmuch underwat er - so why di ve?
He is going to have trouble with what techniques
we have trying to correct vision underwater.

On the whol e | amconsul ted by di vers about
refractiveerrors. | amanyope, and | wear cont act
| enses underwater. But they do have their hazards
which | will tell you about. A lot of people do
wear | enses glued onto the nask, that is the only
alternative. One girl | know actually has wired
in, and sealed with sone Araldite, a pair of
spectacles so that they sit on her nose when she
puts the mask on. But it isaverydifficult thing
to do. The problemw th putting | enses in masks
is that you have already got a restricted visual
field fromusing the I ens. The size of the lens
is so large that you get peripheral aberrations,
qui te severe peripheral aberrations, in alot of
cases. If youare quite happy with havinga further
restrictionto your visual fieldthereis probably
notrouble. Alensis adjusted to being acertain
di stance away from your eye. \Wen you nove it
further anay fromthe eye andglueit to aface mask
and then start |ooki ng down and si deways t hrough
the I ens you start to get oblique astigmati smand
this really interferes with clear vision.

In ny practice | am quite a fanatic. |
bel i eve i n peopl e wearing contact | enses. | seem
to advise themall the tine. Perhaps they think
I ama nut because a |ot of themlose them

Over the years we have gone through a
devel opment of certain types of contact |enses.
The first ones were the scleral lenses. This is
the very earliest type of contact lens, and we
still fit afewof them They are made out of hard
pol ynet hyl methacrylate. They go right over the
cornea and extend onto the |linbus and under the
eyelid. The first ones were made in about 1857.
In those days they used glass. But these | enses
were very difficult to construct. They have the
advantage that they do not fall out underwater.
One of the problenms under water with any contact
lens is that the lenses stick on with surface
tension. |f youfloodyour mask you can very easily
have them conme out. | do not fit these scleral
lenses. | refer themon.

I know one opht hal m ¢ surgeon i n Sydney who
does a feweach year and he says t hat about his only
call for these lenses, for optical purposes, is
that he prescribes themfor swi nmers, especially
wat er pol o players where they really need to see
what they are doi ng. They do have a practical role
because they do not fall out. They can be used for
cosneti ¢ purposes as you can pai nt an eye over this
| ens f or sonmeone who has got avery scarred eye t hat
is non-functioning. One problemw th themis that
they have aquitelimted wearingtime. O ten the
patient canonly tol erate wearing themfor 4 hours
at atime. They are very difficult to make. To
gi ve you an exanple of why they are difficult to
make. | will explain the procedure.



One pl aces a snall cup on the anaestheti sed
eye. There is atube poking out fromthe cup. You
get a 2 cc syringe and you squirt a quick setting
subst ance down the tube. This gives you a nould
of the front of the cornea. And fromthat negative
mould you make a positive nould in plaster or

sonething a bit harder than plaster. On that
positive you start to nake the lens. After which
you start to grind the lens. It is areal hassle

to nake it and peopl e nmust really want to have to
make it. But for people who want to use contact
| enses underwat er in a situati on where they coul d
very easily lose themand they will be under for
a short tine they are a very practical answer.

The ot her types of | ens that we have, and it
has been around for a long while is the corneal
mcro lens which is made out of a hard material.
The commonest material that is used is the sane
mat eri al fromwhich scleral | enses are nade, pol y-
met hyl met hacryl ate. Nowadays they are mainly
used in people with astigmatism and who are
hypernmetropic. Once upon a time they were the
standard | ens, before the soft | enses canein. The
probl emwi th themis that they are nore easily | ost
and especially they are very easily |l ost indivers.
You have just got to get the slightest anmount of
water in the eye and they | ose surface tensi on and
pop out. They have problens with adaptation. |
have a continual parade of people who cone i n and
say “l just cannot wear these things”. They are
a lot harder on the cornea. Lately the materials
they have been made of have changed so that the
manufacturers say that they are of a sem -soft
material. It is cellulose acetyl butyrate and has
a hi gher oxygen transm ssion and i s supposed to be
better. But | amnot quite sure. And we have got
even | ater materials whichl will not gointo. The
advant age of themover other lenses is that they
are very easy to prescribe. The softer lenses in
sone people are quite hard to prescribe but these
often are a bit easier. It depends on whether the
patient has a lot of astigmati smor not. But the
problemis that if peopl e have hi gh hypernetropic
errorstryingto prescribe our current plasticsin
soft lenses is a very difficult problem if they
want good vision and they want to wear contact
| enses.

The soft lenses are the npbdern contact
| enses. Soneone added a water group on to the
plastic nolecule. That is what led to the start
of the soft lenses. Theinterestingthingthat it
| ooks very easy to add water. It was done in
Czechosl ovakia and the firmthat did it has since
nmade about $600, 000, 000 out of putting that extra

radical on the nolecule. It is the dom nant
plastic that is nowused in soft | enses. And soft
| enses are a big business. They are very nmuch a

bi g business now. They are very flexible. They
go over the corneal -scleral junction about 1.5 mm
Generally in a person who i s myopi c they are easy
to prescribe. For someone who has nyopic
astigmati smthey are reasonably easy to prescri be.
And f or peopl e over about 50 years ol d who are | ong-
sighted they are not too difficult. But our
problemwi th themis that they have a | ow oxygen
transm ssion and they are only about 38% water
content. Which | eads peopl e who are often active
in sport who want contact lenses to run into
troubl e.

Ther e have been sone pl asti cs whi ch have cone out
over the last few years, that are 50% water
content. They areclaimedtobebetter. But | find
that the problemis that as the water content of
the lens goes up they beconme nmuch nore of a
mechani cal probl emfor the patients tol ook after.
They tear very easily. They beconme also nore
expensi ve. W have even got up to the stage now
of having atype of soft | ens material that has 75%
wat er content. The manufacturers of this material
boast that it is a permanent wear |ens. The
interestingthingisthat the ophthal nol ogi sts al l
refer toit as an extended wear | ens because there
is a problemwith wearing these lenses all the
time. Wth the nornal soft | enses you have got to
take themout every night. d ean themovernight
and put them in the norning. But with these
ext ended wear hi gh water content |enses they are
nore oxygen perneabl e because of the high water

content. The problemis that the | enses are not
being disinfected. There have been a nunber of
instances, even in Australia, where this has | ed

to a nunmber of corneal abscesses. You have only
get to have one corneal abscess in a person who
wants to wear a |l ens for cosnetic purposes to put

you off these lenses for a very considerable
period. The other big problemw th a high water
content lens is that, because of the high water

content, they are very friabl e.
to consult you quite frequently. You have got to
be around all the tine in case they run into
trouble. You have got to see themonce a nonth.
It becones both tine consum ng and expensive for
the patient. Sothe practical applicationof these
very hi gh wat er content | enses, not t he normal soft
I ens, isinaphakicsandthat i sonlyinsomne people
who are | ong-sighted. The biggest problema |ot
of 1 ong-si ght ed peopl e, real | y | ong-si ght ed peopl e,
have with contact |enses is that they cannot see
the contact lens to put it intheir eye, when they
have got to put it in first thing in the norning.

The pati ents have

Oiginally when the soft |enses first came
out we could not prescribe corrections for
astigmati sm W have reached t he stage now when
we use the same plastic and we can. We truncate
it, that nmeans we cut off the bottomof the |ens.
Thi s hel ps the l ens stay correctly positioned. W
make it so that it is thicker at the bottomthan
at the top. The normal thing that happens with a
normal contact |ens when people blink is that it
rotates. |t spins around. And you can easily see
what | nean when if you | ook at an eyelid cl osing
slowy. It closes |like a zipper fromthe outside
tothe inside. And that just spins the |l ens nore
or | ess inwards and upwards and out. The idea of
maki ng t he soft | enses thicker at the bottomis so
that every time they blink the I ens settles down
between blinks. 1t is not al ways easy to get these
soft | enses sitting as youwoul d |iketothinkthey
shoul d. We have various ways of doingit. W can
make themeven a little bit thicker at the bottom
but this sometines | eads to problens in that they
conpl ain that every time they blink they can feel
the contact |ens between their eyelids and a | ot
of peoplereally do not likeit. W do get alot
of problems with these | enses.
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Soft | enses are reasonably cheap and easy to
make. Wen | nean by cheap is that the price is
around $100 to $114 for a nornal spherical
correction. But these special astignmati smlenses
in Sydney are $184 a pair. And you really would
think twi ce about diving with them on, when you
have got a very good chance, if you fl ood your mask,
of losing them For unlike the conplete spherical
lens these lenses will float off easily. W can
make the sane | ens, conpl etely spherical with the
bal | ast just incorporated in a part that we woul d
normal |y cut off. However | find!l runintofitting
probl em

Sone attenpts have been made and are still
being nmade, and | am sure as time goes will be
successful, of making silicone |lenses. That is
using silicone rubber. The problemwi th silicone
rubber isthat it i s hydrophobic, it repels water.
We wer e at one stage toldthesewerethe ant’s pants
for people after a cataract operation. They are
easier to put in as the silicone lens is sem-
rigid. Because they are hydrophobic and repel
wat er the manufacturers put a chemical on the
out si de so that they woul d not repel water. |f you
do not you would get the tears sitting as little
ball's of water on the front of the contact |ens,
therefore interfering with vision. | was not the
only one involvedinthis trial and we prescribed
them After about ayear the patients all canme back
because t he cheni cal had cone of f the front of the
I ens. Which was enbarrassing when they had paid
$150 for a pair of contact |enses. At the nonent
attenpts are still being made, and sone have been
successful, toget thesesilicone el astomer | enses
insonme formthat we can put into peopl e that does
not have al | the di sadvant ages of the soft | enses.

The bi ggest di sadvant age of the soft | enses
isthat they dotake a fair bit of maintenance. W
have got to spend about 10 m nutes a ni ght | ooki ng
after themproperly, sterilizingthem |t does not
worry ne but it is atrial for sone people.

That is basically all | want to say about eye

problens of diving. As | said nost problens are
optical, not so much rel ated to nedi cal problens.

EAR AND DI VI NG

Dr Bill Hurst

I was asked to tal k toni ght about the ear. It is
very difficult to talk to a group like this on
t opi cs that we have had year after year, You al |

know j ust about as nmuch about ear barotrauma as |
do. So | thought | woul d change it around and tal k
about dizziness because npbst people tal k about
deaf ness.

THE EXTERNAL EAR

When water that is either above body
tenperature or bel ow body tenperature enters the
external ear convection currents are set upinthe
sem circul ar canals. This fools the ear because
the fluid is noving either up or down depending
whet her your are using cold water or warmwat er.
The vestibule on that side or the | ower canal on
that side thinks that thereis notion, and because
t he opposi te ear has not got an equal and opposite
stimulus it throws the conputer between the ears
into confusion. Then we becone dizzy. If in any
way you get cold water into one ear nore than the
other you may get a caloric response. This wll
last only a short time. It is a true rotating
nystagmus and it will settle down as the water
warns up. Things that will cause this are wax
bl ocki ng one ear or ear plugs. | put wax first
because no diver in their right senses puts plugs
intheir ears. You do occasionally get sone fool
who has been scuba di vingwi t h ear plugsinandthen
you have to fish a plug out of the ear about six
inches in. This causes quite a bit of trauma.

THE M DDLE EAR

You all know the problenms of descent and
ascent, Eustachi an tube obstruction and traumatic
perforation. Wen you get atraunatic perforation
there is exquisite pain, acute pain. Then you get
acaloric stinmulation. Youget painandimediate
verti go. Now the things that wll cause a
perforation are forceful auto-inflation, or nore
usual |y the fool who keeps goi ng down when he has
got pain in his ear. He keeps goi ng down, down,
down, and eventually it pops. He cones up
screamng like a Polaris missile. The sanme can
happen in ascent, this is the reverse Eustachi an
tube problem Usually it is a passive nechanism
inthat as you are coming up the air goes down t he
Eust achi an tube and escapes. | think that | might
om t di scussing | ocki ng on descent because sonmeone
m ght |ike to ask a question about that at the end
of the discussion.

If youget atraumatic perforation while you
are diving, thetreatnent i s do nothing, unl ess you
have a di scharge fromyour ear. Strangely enough
if you get a perforation in salt water usually
there is no infection. This is true in the
Mel bourne waters. | amsure you would get a high
pl ankt on count i nthe nmi ddl e ear here and you woul d
probably get it infected. Certainly if you
perforate your ear in fresh water, as we see often
inwater skiers, then you can get a di scharge from
the ear only a couple of hours after that injury.
It isquite dramatic. In fact alot themcone in
and they think that thewater i s still draining out
of their ears fromthe incident. |If you get a
perforation you can al so get cold water pouring
intothe mddl e ear and the caloric effect is even
nore dramatic than it was when it just goes into
the external ear, because the cold water is cl ose
agai nst the vestibul e.



THE | NNER EAR

I think that we really should put a | ot of
thought totheinner ear. Fistulaformationisthe
in vogue condition with divers. ENT surgeons are
maki ng their nane on seeing these little pools of
perilymph. | think that we should be well aware
of the possibility of divers com ngin conplaining
of dizziness and deafness. | thinkreally thisis
the thi ng that we have to excl ude. But when trying
to exclude it, you have got the problemof trying
t o make up your m nd whet her thisis adeconpression
problem Andthisis very, very difficult as they
both have sinilar presentations, if there are no

other synptons apart from either dizziness or
deaf ness. | do not know how you can do it. ENG
(El ectronystagnmography) is not going to

differentiate, because you get the sane response.
So | think you have torely nainly on the history,
and j ust deternine whether this person has done a
di ve t hat exposed themto therisks of deconpression
sickness. |f they did, they shoul d be reconpressed,
because of the fact that their hearing will go and
their |labyrinthine function wll not return
wi t hout reconpression.

But if you feel reasonably confident that
your patient has a fistula of that their synptons
foll omed forced auto-inflationthenthey shoul d be
explored. It is avery sinple procedure. You can
rol | the drumback wi t hout causi ngtoo nuch trauma.
Then you see a little pool of fluid coming from
ei ther the round wi ndowor t he oval wi ndow. | have
no experience so for heaven’s sake do not ask ne
guestions about it. | understand that you scarify
the area and j ust stick a hunk of fat there and hope
that it stays there and does not float away. You
shoul d treat a fistulaas soon as possi bl e because
the hearing tends to deterioratewithtime. Afew
of themrecover, but apparently a lot of themdo
not. So get in there quickly.

Perhaps | shoul d briefly nmention the causes
of fistula. There are two theories that | would
accept. There are a couple of others that | think
are pretty airy-fairy. The first one is the
forceful auto-inflation, where you go down havi ng
a bit of trouble, or and all of a sudden you
equal ise and air real | y goes up t he Eust achi an t ube
and t he drumgoes boom [|f he has not perforated
his eardrumhe has pulled the ossicles right out
and that will naturally pull the stapes out of the

oval w ndow. That is pretty straightforward.
Also, if you get a lot of gas expanding in the
mddle ear as you cone up, that could do it.

Alternatively as you are descendi ng, the drumcan
be forced in to such a degree that it forces the
stapes actually into the vestibule. The other
mechani smis arisein CSF pressure com ng t hrough
t he cochl ear aqueduct. Wen you strain as you do
during Val sal va, it rai ses CSF pressure This cones
t hrough t he cochl ear aqueduct into the l[abyrinth
and you get the pressure pushing the stapes out.

M SCELLANEQUS CAUSES

These really probably are not true vertigo.
Syncope of ascent that i s duringrapidascent while

breat hhol ding, is due to poor venous return and
consequent poor cardi ac output.

Motion sickness is something we are not
really aware of. |f you go down over some weed,
turtlegrass or sonething like that, and watch it
goi ng backward and forwards, and you are just
hovering over it, it is very notion sickness
i nduci ng. That really is just a what we call
travel l ers’ nystagnmus being induced.

Chai rman (Dr John Kni ght)

Pet er Cohen ought to meet a ENT surgeon from
Mel bour ne who went diving in the Seychelles. He
had never been diving before. He did a resort
course, but nobody told himabout breathing out
into your nmask as you went down. He got down to
30" and coul d not see athing. So he cane up agai n.
He coul d see again. Once again he could not see

anyt hing. Wien | sawhi mthree weeks | ater his sub
conjunctival haenorrhages still obscured the
whole of the normally visible sclera. What

happened was t hat hi s eyes and t he surroundi ng sof t
ti ssue had been pushed into his goggles as he
descended.

Dr David Cossar delivered a paper on
sinuses. He outlinedthe devel opment, anat ony and
physi ol ogy of the sinuses and discussed the
problens caused by the changes of pressure
associated with diving.

COWMENTS
Dr John M ler

Apart fromthe nechani cal aspects of deal i ng
with the eye there are sonme ot her aspects that are
of inmportance not directly in ordinary diving but
in special sorts of situations. Particularly the
effects of oxygen upon retinal perfusion. As you
may know, if you have a patient breathing 100%
oxygen during a conpression and you continually
l ook at the retina through an ophthal noscope you
will see at a pressure that ranges somewhere
between 1.2 and 1.5 at nospheres absol ute a sudden
constrictionof thearteries and of the arterioles
intheretina. It seens to be a constant for the
sane person on a day to day basis but the nornal
range i s sonewhere between 1. 2 and 1. 5 at nospheres.
There are sone peopl e who arereal | y very sensitive
to this and showthe sane sort of retinal spasmat
very much lower partial pressures at sonething
like 0.75 and 1 at nobsphere absol ute of oxygen.

Now t hi s becones particularly inportant in
sone of the ol der age groups who are exposed to
these partial pressures of oxygenparticularly for
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relatively long periods of tine. These are
patients who are undergoi ng cycl es of hyperbaric
oxygen therapy, or sonebody, an elderly person,
under goi ng or taki ng part i na prol onged saturation
dive. Theresult fromthe prol onged reti nal spasm
appears to be a significant deterioration in
vision that nost times, but not always, is
reversible. Weseethisfrequentlyinthepatients
that we have with osteo-radio-necrosis of the
mandi bl e. These are pati ents who have had t unours
of the head and neck, had radiation therapy, and
then gone on to devel op osteonecrosis of the
mandi bl e. This particular conditionlends itself
to regeneration of the bone, due to presumably
revascul ari zation, wi th hyperbaric oxygen. These
peopl e have a significant deteriorationin vision
for afairly long period of tine, like upto three
mont hs. The occasi onal one stays w th pernmanent
injury tovision. Recently during one of our |ong
saturation nitrogen-oxygen treatments one of the
nurses we had in there underwent the same visual
deteriorationafter an exposure of six hoursto1l.2
at nospheres of oxygen. She is a wonan in her 50’s
who has been working for us for quite along tine
acconpanyi ng patients into the chanber. She was
exposed to air at 165 ft, for that | ength of tinme.
It took her about a week and a half to get a
significant return of vision. So that is one of
the elements that | think it is inportant to
recogni se, that there are things that can happen
at the back of the eye as well as the front of the
eye.

Coming tothe discussionof thingstodow th
the ear and in particul ar the nechani sns i nvol ved
and the history intrying to discrimnate between
a round wi ndowr upt ur e and vest i bul ar deconpr essi on
si ckness. The distinction has to be vital because
in vestibular deconpression sickness it would
appear that the ti me between t he onset of synptoms
and treatnent is absolutely critical. Andis very
short in the order of a maxi mumof 45 nminutes. So
t hat when t hi s happens you have t o nake t he correct
di agnosis otherwise the individual is going to
|l ose the inner ear on that side. These patients
who have lost an inner ear on one side then
conpensate over the succeeding weeks. So that
unless you do very precise testing they wll
frequently appear to be conpletely normal.

It isvitallyinportant that a personwho has
had a deconpression injury to one vestibule not
dive again if that person w shes to avoid being
made a cripple. Thereasonisif youw pe out both
vesti bul es you wi pe out the bal ance organs. Then
you have to rely entirely on your eyesight to
mai ntai n your bal ance and orientation. So you can
i magi ne that walking into a dark room becones a
real problemfor those people. Cosingtheir eyes
at any tineis areal problem You also appreciate
that, certainly inthelawcourts of North Amrerica
if not the | aw courts of the South West Pacific,
a customer who has a bilateral vestibular injury
can be nade to |l ook a very dramatically damaged
person in a court room

The distinction between a round w ndow
rupture and a deconpression accident rnust rest
primarily as Bill Hurst was saying on the history.
Al nmost invariably, at least in my experience,
peopl e who devel op round w ndow ruptures have
clearing problens on descent. | have not seen a
patient withthis sort of probl emwho does not have
a history of a clearing probl emon descent. |t may
not be avery major clearingproblem It isusually
associated with attenpts to clear. It is not
necessarily terribly painful, but sometinmesitis.
That history is the nain thingthat you can go on.
An indi vidual who has had a cl earing probl emand
subsequently goes on to devel op dizziness and
nystagnus following the dive. In fact nany tinmes
when i nner ear wi ndows rupture the person becones
so di zzy and so di sorientated that the dive has to
be aborted.

There are situations where soneone coul d
have clearing problenms and go on to devel op
vesti bul ar deconpressi on sickness nmaybe and then
presents with exactly the sanethingw th ahistory
that is confusing. Dr Joe Farnmer at Duke, who
consults onal ot of these cases and who has i n fact
done al ot of the work descri bi ngthese mechani sis,
presently is consulting onalawsuit case whichis
precisely this. An individual has had clearing
probl ems, persisted, had a clean dive on the
bottom Subsequently he deconpressed and becone
dizzy. The question is whether or not he had a
round wi ndowr upt ure or whet her it was a vesti bul ar
deconpr essi on si ckness. The managenent is different
in each case. Reconpression on the one hand and
ot her met hods such as surgi cal repair onthe other.

So the distinction between the two things
must be made on the history. Statistically around
wi ndow rupture froma cl eari ng probl emis goingto
be much nore comon t han fromsone ot her cause from
the group of causes that Bill Hurst nentioned.
Secondl y, except under special circunstances,
again | cannot really quote the nunbers but | am
sayi ng essenti al |l y what ny experienceis, theonly
tinme | have ever seen a vestibul ar probl emdue to
deconpr essi on si ckness i s an ai r-di ving si tuation,
as opposed to a deep helium dive, it has been
associated with other synptons of deconpression
sickness. |In deep heliumsaturation, 1500 ft to
1800 it, this nmay be the presenting form of
deconpressi on sickness with no other synptons at
all. I know of a couple of people who had
irreparableinjury totheir inner ears as aresult
of that particular syndrome wi thout any other
synpt ons of deconpression sickness.

Wth regard to any of the air spaces in the
skul | that communi cate with our normal breathing
passages, including in a sense the conjunctiva,
may | remind you what Ed Lanphier taught in his
basic course on diving nedicine. That nobst of
these structures are surrounded by bony cages
whi ch are non-conpl i ant and t he only thi ng t hat can
real ly happen if you push it is that the pressure
will equilibrate. And the only way that it can
equilibrate is by bleeding. A very rapid
conpression, such as a submarine escape rather



than an ordinary descent in the water, can cause
these sort of problenms without very much pain but
wi th sudden equilibration by bl eeding.

Chai rman (Dr John Kni ght)

I would like to rem nd everybody that the
| atest SPUMS Journal (March-June 1980) contains
reports of a series of fistulae reported from
Norway and one fromt he Royal Victorian Eye and Ear
Hospital. That nan did not equilibrate duringhis
10' breath hold dive. He got giddy on the bottom
Just before | | eft Mel bourne a girl came back from
Vil a where she and her friend had dived. M girl
swor e she had no ear cl earing probl embut when you
asked her about it she only cleared tw ce on the
way down to 50'. And she had, clinically, a
fistula. The other girl had Peter Freemanlift the
eardrumand plugafistula. Sol thinkit is amch
nor e conmon t hing than peopl e have t hought in the

past and | think we are going to see them
Question: Dr John MIler
Bill Hurst what are the sequelae of an

untreated round wi ndow rupture?

Dr Bill Hurst
They ei t her get better, stay the sane or get
wor se. One of the treatnents of a fistula is

absolute bed rest and just let the fistula heal
itself. Evenwith surgical treatment the results
can be poor. Being a true surgeon, it stands to
reason that the | ater these peopl e are operated on
the worse the results are going to be. So if we
can operate onthempretty quickly wecanlimt the
damage t hat may be done fromthe | eak and hopeful | y
solve their problems for them

QUESTI ONS, ANSWERS AND COMMVENTS

Question: Dr Mke Davis
Bill, I had hoped that youwouldliketotalk
about the nechani smof reversed bl ock.

| thought that | wouldtell youalittle case
history of this particular problem that we had
quite recently in Christchurch. He was a very
conpet ent scuba diver. He had been diving for 20
years. He never had any trouble with his ears in
his life. He had had a perfectly ordinary dive
doi ng what we tend to do round Chri stchurch which
istryingtofindcrayfish. Bewasinacave having
had a maxi num depth of about 40'-45'". He was on
a cave at 10' getting a crayfish out right towards
the end of the dive. Canme the tinme to cone out of
the cave and to ascend. He was totally unable to
| eave t he cave because of a trenendous painin one
ear. He stayed there. His buddy, who happened to
be a doctor as well, coul d not understand what was

going on. This chap was just lyinginthe cave and
every time that his buddy pointed to his contents
gauge trying to get himto go up he said no by
shaki ng his head. Finally his air ran out and he
had to ascend. Hand over hand as slowy as he
possibly could to the surface and for the whole
tinme he was in excruciating pain.

When we exami ned his ear all you could see
was a blob of blood. Two days later this had
regressed and there was no apparent injury to the
ear drumat all. What we assuned had happened was
that air had actually tracked round the insertion
of the drumseparating the | ayers and evagi nati ng
t he squanous cel | outer | ayer of the drumdown i nto
the ear canal. By 48 hours later the drum was
normal . There was norupture. But one assunes that
he had a severe ear problem
Dr Bill Hurst

W't hout actual |y | ooki ng at the person’s ear
it is very difficult. Was it seen by an ENT
Surgeon? (Yes). Reverse Eustachi antube obstruction
presumably is due to bl ockage either by swelling
of the Eustachian tube lining or a plug of mucus
inthe Eustachiantube. It isdifficult tosee how
this guy could actually get a reverse bl ock when
he paused at 10'. | do not know. There is another
thing that one can get. You bei ng an anaest heti st
can appreciate that you can get subcutaneous
enphyserma. Wy not get it in the Eustachi an tube?

Chai rman (Dr John Kni ght)

| have a favourite theory about why these
reverse bl ocks happen. | think that these people
have a chroni cal | y unbal anced mi ddl e ear pressure,
just slightly bel owanbient all thetineduringthe
dive. This leads to a collection of fluidin the
m ddl e ear which | suspect clots and forns a cork

that is driven into the Eustachian tube by the
expandi ng gas on ascent. It is as good as any ot her
t heory.

Question: Dr John Knight

A man or worman who suffers from presbyopi a
and the arns are not | ong enough for themto read
their depth gauge. And they have to stand off the
tube wornms so far that they cannot really see the
fine detail. | know what | do, but | would Ilike
to know what the experts woul d suggest.

Dr Peter Cohen

One advant age of divingis that whenyou dive
there is nmagnification.

Dr John Kni ght
It is not

detail .
Dr Peter Cohen.

enough for me to see close up

O her than that there are standard | enses,
very smal | ones, that you can gl ue onthe f ace mask.
They do cone in varying sizes. There are
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avai |l abl e, advertised in Anerican Journals, stick
on ones that you can buy.

There i s just one point that | want to make.
Your col | eague who when he got to 30" coul d not see
his mai n probl emwas retinal artery spasm because
t he anbi ent pressure was j ust conpressing his eyes
conpletely. Short termit does not do any harm

Dr John Kni ght

He was not wearing a mask, he was wearing
goggl es and they were just pushed in.

Dr Bill Hurst

| borrowed a face mask from sonmebody and |
swamroundincircles all afternoon. He has atiny
littlelens down in the bottomcorner of the mask.
It is a one eye bifocal lens that enables himto
read his watch.

Chai rman (Dr John Kni ght)

Those of you who have seen nme diving wll
have noticed that | wear a pair of spectacles
outside ny mask. So | have a bifocal that | can
slide up and down the gl ass of the mask so that |
do not have to squint through one eye.

Dr Peter Cohen

John MIler nentioned a very interesting
thing that he found people who were exposed to
hyperbari c oxygen devel oped vi sual problens with
the retinal artery vasoconstriction that comes on
with raised anmbi ent oxygen pressure. The nopst
fascinating thing is that | have never heard of it
in adults. It has a very practical application
because with retrolental fibroplasia people run
around the neonatal paediatric units trying to
nmoni tor PaC2. And yet it occurs every year in any
maj or neonatal paediatric unit. Chi I dren who
develop retrolental fibroplasia wthout being
exposed to high oxygen tensions at all. Some are
even described as being normally born, normally
full termandstill gettingit. The hypothesis has
been advanced that just the change in oxygen
tension fromthe foetal pressures to atnospheric
pressures is enough to trigger the process.

Dr John M ler

I's that not the nechani smthat i s postul ated
for the shut down of the lenticular vessels?

Dr Peter Cohen

That is right.
Chai rman (Dr John Kni ght)

| wouldliketolet everybody knowt hat a I ot
of hi gh nyopes do dive One of Australia’s |eading
diving doctors is a high nyope and he is al ways
havi ng hi s mask st ol en by peopl e who find that they
can see very nuch better with his | enses than they
canwithnolenses at all. He has al sohadaretinal
detachment and he still dives. So it is very
difficult to persuade doctors to be sensible.

Dr M ke Davis

(One of t he nechani sns t hat has been post ul at ed
for fistula formation that we have not nentioned
is the Valsalva itself. One of our ENT Surgeons
has t hree cases of non-divers devel oping fistul ae
wi th manoeuvres which would probably increase
central venous pressure.

Many years ago he was visiting a renowned
French surgeon who specialised in the surgical
managenment of this condition and he assured his
visitor that he had 100% success. There were
certain things that he would not all owthemto do.
That very afternoon they sawa young | ady who cane
inwith a recurrence of her synptom The first
guestion that the French surgeon asked was whet her
she had had i ntercourse and she rather bashfully
admitted that she had. He said “Ah, well, what do
you expect?”

Chai rman (Dr John Kni ght)

One m ght say that too nmuch sex will not only
send you blind but make you deaf as well.

| was once asked to give an anaesthetic to
a man who had a fistula. He was a diver but he had
not burst his round wi ndow diving. He had burst
it lifting a stone at work. He worked in a
stonemason’ s yard. He picked up sonethi ng rat her
t oo heavy and fi xed hi s t horax and abdormen. Rai sed
his intracranial pressure. And bi ngo, becane
gi ddy and deaf. So evenif heis adiver it is not
al ways due to diving.

Question: Dr N ck Cooper

Wuld there be any point in surgically
draining an acutely painful sinus inmrediately
after the dive?

Dr David Cossar

I f one has a trocar and cannul a in the boat,
yes | think that woul d probably be the thing.

My partner George Gray tel |l s me t hat what you
dois that if there is a vacuumsituation and it
seens nore especially to relate to the frontal
sinus, because of the length of the fronto-nasal
duct, is you take a 3" nail and you clout the 3"
nai |l throughthe floor of thefrontal sinus. | said
to George. Well that is pretty good because you
woul d cure himeither way. |f you hit in too far
you do a pre-frontal |eucotony. So he will |ose
his pain either

Question (unidentified voice)

Do you think that surgery has a place inthe
treat ment of divers who have chronic problems with
their sinuses?

Dr David Cossar
| think that is a very real point. | think

that there is a justification for doing an
endonasal antrostomy on a person who has probl ems



of this nature if it
di vi ng.

is a recurring problem on
If their desire to dive is such that they
are prepared to undergo surgery. | think that it
woul d be better to cure the nucosal cause of the
bl ockage first. And | think that is nore likely
to be the conventional Iine of treatnment. | think
that there is a case that coul d be made for doing
an endonasal antrostomy on sone patients.

Question (unidentified voice)

What about using Quickenstet’s test and the
fistula test to distinguish between inner ear
wi ndow rupture and |abyrinthine deconpression
si ckness?

Dr John M ler
Labyri nt hi ne deconpr essi on si cknessisrare.

Dr Bill Hurst

Why do Qui ckenstet’s when you can get them
to Val sal va? That is going to elevate the CSF
pressure. | think that you are really going to
conmpound the problem For the fistula test you
apply pressure to the external ear canal in people
who have got t he chol esteatoma. |f the chol est eat oma
has actually eroded into the | ateral semcircular
canal increasing or lowering the pressure in the
ear canal istransferredthroughthe chol esteatong,
tothesem circul ar canal andthis causes di zzi ness.
It is certainly not as dramatic as you get with
getting a patient to Val sal va. However if you have

an intact drum you are not going to get vyour
pressure through the mddle ear. So | doubt
whet her the fistula test woul d work.
Chai rman (Dr John Kni ght)

VWi le the experts are arguing | wll make
some comments. The incidence of |abyrinthine

deconpression sickness in air diving is very | ow

indeed. |f we see one we are not going to see him
within 45 mnutes of it happening. The usual

interval between a diver getting giddy and
presentingis five days tothree weeks. So we need

not worry. W have got to | ook inside his ear and
curethe fistulaif he has got a hole and i f he has
not got a hole we cannot help him

Dr John M ler

To continue with that. However even though
there is nothing you can do for |abyrinthine
deconpr essi on sickness at the tine, you are going
to seeit. Wat you can do for the individual is
t o recogni se what has happened. And nake sure t hat
the patient understands the consequences of his
continuing to dive.

Because i f he wi pes out the other labyrinth
he is in problens. | generally regard this as an
absol ute contraindication to continuing to dive,
one wi ped out |abyrinth.

Dr David Cossar

You keep on asking the novice to give his

opinion. Thisis abit hard for ne. | woul d have
t hought that if you had a fistulathroughthe round
wi ndow and you subjected the nmddle ear to a
signi ficant pressure change whil e wat chi ng t he ENG
you woul d get a dramatic response on the ENG

Dr Bill Hurst
| agree | have not seen this in the
literature. | would love to get sonebody with a

fistula and try it out on him

Question: Dr Janene Manner heim

Wth regard to retinal
with rai sed oxygen parti al
does it cone on?

artery constriction
pressures. How soon

Dr John M1l er

I't happens right as you go to pressure. You
do not havetowait for it at all. On conpression,
between 1.2 and 1.5 at nospheres usual |y, you just
see the arteries clanmp down. |t happens right
there. You can do it on yourself.

Question: Dr Mke Davis

Do they open up during the air breaks?

Dr John M1l er

| do not know. We do not gi ve our hyperbaric
oxygen patients air breaks. They are paying for
oxygen and they get oxygen.
Question: Dr Tony Slark
Abit nore onthis oxygen effect onthe eyes.

Isit useful at all in oxygen tol erance testing of
di vers?

Dr John M1 ler
I do not think so.
Dr Tony Sl ark

Is it a constant | evel of partial pressure
of oxygen whi ch causes the vasoconstriction that
remai ns constant for each individual throughout
his life?

Dr John M ler

I do not know if this persists throughout
life at the sane level but it certainly persists
for anonth at atime. Thisis the only |ength of
tine that | havel ooked at it andthe only situation
that ot her people have | ooked at it.

If youwll accept the nodel of the retinal
circulation being a mmcker of the cerebral
circulation then may be the brain circulationis
shutting down. And that happens. However recent

studies using fairly sophisticated |aser-type
techni ques, which can look at enzyme activity
whi ch are specifically oxygen |inked, show that

oxygen utilizationis normal. Oxygen deliveryis
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nor mal and perfusi on appears to be normal . Yet you
see thi s absol ute bl anching of the retina. There
are differences between the retinal circulation
and the cerebral circulation that are sufficient
to explain the difference.

Question: Dr John Knight

The man who did the very deep breathhold
record dive, Jacques Mayol, wore hard, airspace
contai ning, contact |enses. I wonder if Peter
Cohen knows anything of the technol ogy of this.
Because it woul d be very nuch easier to carry your
own private air pocket that did not fog up inside
your contact lenses than to have to keep on
swi shi ng wat er around i nsi de your mask so that you
can see.

Dr Peter Cohen

No comrent

PROPHYLAXI S OF MALARI A

Arecent letter to The Lancet (Novenber 15 1980,
p1079) fromthe nmedi cal conm ttee of the Hospital
for Tropical Diseases, London gives this advice.

“The following drugs are recomended for the
prevention of malaria:

“Adul t doses are given. Children under 1 year:
gquarter dose. Children 1-5 years: half dose.
Children 6-12 years: three-quarter dose.
Antimal arial drugs are safer than malaria in
pregnancy.

(a) Africa, Arab St ates, Paki stan, |India (except
Eastern India), Pacific |slands

1. Proguani| (‘Paludrine’) 200ng daily
(first choice), or

2. Chl or oqui ne 300ng weekly.

(b) Eastern I ndi a, Bangl adesh, Sout h- East Asi a,
Central and South America, Papua New Gui nea

3. ‘ Mal oprim (pyrimetham ne and dapsone)
one tablet tw ce weekly;, or

4. ‘Fansidar’ (pyrimetham ne and
sul f adi oxi ne) one tabl et weekly. Not
to be taken by persons sensitive to
sul phormami des. The manuf acturers do
not reconmmend Fansidar in pregnancy.

For further information see Preservation of
Personal Healthin Warmd inmates, published by the
Ross I nstitute of Tropical Hygi ene, Keppel Street,
London WCL.”



