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1. EDI TORI AL

A small group of people interested in diving nedicine and
physi ol ogy net at HVAS Penguin on 3rd May, 1971. The intention was
toforma small but sel ect soci ety of nedi cal and paranedi cal workers
currently involved in this field. W assuned that there would be
| ess than 30 peopl e so i nvolved. There was no suggestion of a large
organi sation, conplex or intricate constitutions, grandi ose ideas
(unl ess i npl enent ed by t he proposer) or heavy fi nanci al comm t nents.

Prior tothe neeti ng we envi saged an annual or bi-annual neeti ng,
often having social as well as academ c interests at heart, and
conducted in an informal manner.

The topi cs di scussed ranged fromerudite taxation legalities to
sex under water, but nost of these will probably not be fully covered
in the mnutes.

One of the nore onerous tasks inflicted at this neeting was the
publication of a newsletter to be sent to nenbers of the society.
This epistle is the first. The continuation of such a newsletter,
or its nodification, will depend very nuch on the enthusiasm and
interest of the menbers. It is hoped and anticipated that case
histories of diving accidents will be sent to the Editor for
publicationinthe newsletter. It is also hoped that as nany peopl e
as possiblew ||l attend the neetings, which will be held at suitable
sites. A suggestion that the neetings are hel d underwater has been
vet oed.

( CARL EDMONDS)
6A M stral Avenue,
MOSMAN. 2088.



2. | NAUGURAL MEETI NG

M nut es of the | naugural neeting of the South Pacific Underwater
Medi ci ne Soci ety, heldinthe Wardroom HMAS Pengui n, Sydney, Monday

May 3rd,

Pr esent:

Apol ogi es:

Busi ness:

1) Title:

2) A ns:

1971 at 4. 30pm

Dr C Deal, Surgeon LCDR C Ednonds RAN, Surgeon
Li eutenant R Thonas RAN, Dr | Unsworth and Dr D Wal ker

Sur geon Commander R Gray RAN

In view of the broad geographic area proposed for
coverage, it was agreedthat thetitle of the group shall
be the "South Pacific Underwater Medicine Society",
referred to hereafter as the "Society".

The ainms of the Society shall be the interchange and
di ssemi nation of information on research, recent ad-
vances and clinical datain the broad field of Undersea
and Hyperbari c Medi ci ne and Physiology. It should al so
be of value in the distribution of information to
interested parties, eg. Standards Association, Diving
Clubs, etc., but without accepting responsibility for
this information.

3) Election of Oficers:

Secretary: Dr | Unsworth
Nom nat ed by Dr C Ednonds
Seconded by Dr C Deal
No ot her nom nati ons.

Treasurer: Sblt F Ashnore, SUM HWVMAS PENGU N
Nom nat ed by Dr C Ednonds
Seconded by Dr R Thomas
No ot her nom nati ons.

4) Menber shi p:

It was decided to have Honorary Menbers and O dinary
Menbers. Ordinary Menbership shall be by subscription
initially 2 dollars (%$2.00) payable annually to the
Treasurer. Thoseeligiblefor Ordinary Menbershi p of the
Society shall include nedical practitioners whose
interest liewithinthe ains of the Society. Specialists
able to contribute fromallied fields such as pure and
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6)

7)

8)

3.

appl i ed physiol ogy, environnental nedical and bio-
nmedi cal electronics, will also be eligible.

Invitations for Honorary Menbershi p shall be extended to
out standi ng hone or overseas workers in the field of
coverage of the society on recommendation from the
Committee and general nenber agreenent.

Meet i ngs:

It was agreed a nmaxi numof three (3) business neetings
be hel d yearly - one (1) i n Sydney and t he ot hers i n Sout h
Pacific area centres to be selected by vote at the
previ ous neeting. These neetings may take the form of
short, informal reports from nenbers, a single forma
paper presentation or other format to be agreed upon.

It was al so consi dered useful to hol d one soci al neeting
yearly to which the |l adies may be invited. The venue for
this nmeeting shall be decided yearly in advance.

Affiliation:

There was agreenent that the Society apply for affili-
ation with the Australian Postgraduate Federation in
Medi ci ne and t he Post gr aduat e Medi cal Foundation. It was
al so suggested that the Soci ety be the regi onal division
of the Undersea Medical Society of the United States.
Thi s woul d requi re menbers to bel ongtothe United States
Under sea Medi cal Society, not a great financial burden
as such subscriptions are tax-deducti bl e.

News| et t er:

Tofacilitate the spread of i nformation, news, views and
current affairs, it was agreed that a Newsletter be
printed and di stributed to nenbers, not nore frequently
than quarterly, the first Newsletter to be sent to al

i nterested parties hone and abroad.

Next Meeti ng:

The date for the next nmeeting was not decided, but wll
be communi cated through the Newsletter.

There being no further business, the Meeting closed at 5.50 pm
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3. CASE REPORT - DECOVPRESSI ON SI CKNESS

Presenting Synptons

A Queensl and di ver, aged 29, presentedto his |ocal hospital with
severe pains inthe left armand forearm abdonen and chest, of five
hours duration. He had al so noticed an area of parasthesia over the
left maxillary and frontal region. He desired to urinate, but could
not succeed in this.

Past History

This i ncluded an anterior spinal fusion in 1969, and a previous
di ving accident resulting in severe epigastric painlasting four to
five hours, during 1966.

Diving Details

As far as can be ascertained the dives perfornmed that day were
as foll ows:

At 0730 he dived for about 40 minutes to a depth of 14 fathons,
for sal vage.

At 0900 for 35-40 mnutes at 14 fathons (salvage). An attenpt
at staging at the 10 feet mark for 20 m nutes was not carried out,
as the energency or reserve supply fail ed.

The third dive was perforned at approximately 1000 for 25-30
m nutes at 14 fathonms. This dive had to be termn nated when the diver
was conpelled to do a free ascent, as he ran out of air. A newtank
was used each tine for the dives, and he was di ving wi th conpani ons
who had no synptons. The gas supply cane fromthe sane source.

At approxi mately 1030 he perfornmed a series of “staging dives”
in which he descended to 14 fathons, slowy, stayed on the bottom
for an undisclosed tine, but used half a tank of air in a gradua
ascent. He then went down a fewnore times to undi scl osed depth for
undi scl osed tines. Five aqualung tanks were used. This group of
di ves was used as an attenpted reconpression therapy.

t ons

Following the third dive he arrived on the surface “al nost
unconsci ous”, with severe chest pai n and dyspnoea. Painsintheleft
wri st and el bowcomenced 2-3 mnutes later, andit was t hese synptons
that pronpted the attenpts at water reconpression. The descent
produced mld relief, however this was changed to extrene pain as
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he surfaced in each case. On exam nation at the District Hospital
t here were no gross physical signs, apart fromthe patient’s general
stat e of apprehensi on and confusi on and di sconfort. It was thought
that there was no bl adder able to be percussed, and that the |eft
armrefl exes appeared hypertonic. The left armwas difficult and
pai nful to bend. An area of nunbness to sensation was noted over
the left maxillary area. |V Valiumwas given, and repeated w t hout
synptomatic relief.

Exam nation Prior to RCC Treat nent

The pati ent was consci ous, co-operative, but drowsy. He was in
consi derabl e pain and di stress.

Respi rati on There appeared no abnornmalityintherespiratory
tract. The FEV1 o/ VC was 5.0/5. 7L.

Loconotor Pain was related to the | eft shoul der, el bow and
wist, with less severe pain involving the right arm (between
shoul der and el bow). Difficulty in novenent was encountered, but
the range was full.

Alinmentary There was considerable pain in the abdonen,
mai nl 'y suprapubi c. The patient had nanaged to pass urine once, with
considerable difficulty. He also noted increased borborygm,
verified with auscultation.

Neur ol ogi cal The patient had a frontal headache, wth
nunbness over the left maxillary and frontal regions. The only
abnormalities on CNS exam nati on were a past pointing with the | eft
hand, m ssing the nose by about two inches, increased reflexes
especially in the right knee, gross weakness of the left hand,
Ronberg’ s sign present (falling consistently and rapidly backwards
to his left side), and (?) nystagnus.

O hers There were no skin mani festation, areas of i schaem a,
| ynmphatic obstruction or signs of shock. Application of pressure
to the pain sensitive areas, via a sphygnomanonet er cuff pressurised
to 250 mm Hg, produced no change in pain sensitivity.

Tr eat nent

The pati ent was pl aced on an oxygen enri ched m xture, andthe transfer
via a pressurised aircraft was arranged for the 600 mle tripto a
| arge reconpression chanber. Wth the mni num of novenent by the
i ndividual, this transfer was carried out and he arrived at the PCC
at approxi mately 0200 on the foll owi ng day, viz, 15 hours after the
start of synptons. Aninitial attenpt was nade to obtainrelief using
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t he shorter oxygen tabl e, designed by Worknman. The patient did not
obtain significant relief of synptons after 10 m nutes at 60 feet
depth on O, and thus he was continued on the |onger O table (285
mnutes). Conplete relief was obtained with this therapy, and the
pati ent was taken fromthe chanber, asynptomatic, approxinmately 24
hours after the first dive comrenced. In the subsequent 24 hours
the patient had to be constantly nonitored to maintain his relief
fromsynpt ons, by the use of different O m xtures. This was achi eved
wi thout difficulty.

| nvesti gati ons

Unfortunately few investigations could be carried out in this
particul ar case, but there were no abnornmalities noted in the serum
enzynmes (LDH, CPK, SGOT, SGPT).

Furt her Treat nent

The patient was sent back to his home, with the provision that
he nmust not travel in commercial aircraft, that he nust remain at
rest for sone days and that there nmust be no further diving or flying
for a m ni num of one nonth.

Provi si onal Di agnosi s

This patient, according to the signs listed just prior to his
bei ng reconpressed, had deconpressi on si ckness invol ving the upper
i nbs, the abdonmen and the cerebel |l um

Coment s

1. It is about tinme that divers stopped relying on their energency
supply for deconpression staging.

2. The duration and depth of the dives far exceeded that expected
to produce deconpression sickness.

3. The diver’s attenpts at deconpression staging were grossly
i nadequat e. Water reconpressionusually | eaves t he pati ent worse
than it finds him and especially if one attenpts it with an
i nadequat e gas supply and a demand val ve system

4. The possibility of a high cervical spine bend, of worry to his
| ocal and receiving nmedical officers, necessitated the constant
supervi sion of the patient duringtransport, withthe ability to
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i ntubate and take over respiration needed at all stages.

The necessity to use aircraft pressurisedto ground |l evel isre-
enphasi sed, if air transport is used.

The post RCCtreatnent i s considered at | east as i nportant as the
reconpression in achieving a satisfactory final result.
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4. HYPERVENTI LATI ON AND BREATHHOLD DI VI NG *

A |l arge nunber of children and skin divers have found that they
can extend the duration and di stance of underwater swi nmmng by a
practice ternmed hyperventilation. Their aimmay be to surpass their
col | eagues’ efforts with an ability to perform breathhold diving,
| onger, deeper or further, or perhapsit was found necessary to obtain
an elusive angler’s prize. Most cases of drowning occur during
participation in recreational activities, and over half occur in
young adults and chil dren.

A puzzling problem wup till the |ast decade, has been the
unexpl ai ned dr owni ng of good swi mrers. The paradox of heal t hy young
sSwWi nmers drowning in the apparent safety of a swi nm ng pool is now
abl e to be expl ai ned by recent work on hyperventilation. Hyperven-
tilation may be defined as a voluntary increase in depth or rate of
respiration. The woul d-be record breaker then takes a full
inspiration, and perforns his task.

Under normal conditi ons, whenthe swi nirer does not hyperventil at e,
t he f ol | owi ng physi ol ogi cal changes occur during breat hhol di ng: the
oxygen tension within the alveoli of the Iung (100mm Hg) decreases,
because of oxygen consunption; carbon dioxide |evel rises above
normal (40mm Hg); the arterial blood reflects the alveolar gas
tensions. The normal stinulus to respiration is the rise in the
carbon di oxide tension. The drop in oxygen tension is a nuch | ess
powerful stinmulus, and before this drops to a dangerous |evel
respiration has been recomrenced due to the rising carbon dioxide
tension. Although factors i nfluencing the gas exchange cycl es under
wat er are far nore conplex than this, the basic concept of a rising
ti ssue carbon dioxide stinulating respiration and preventing | oss
of consci ousness due to oxygen lack is still applicable. This is
a physiol ogi cal safety nechani sm of considerable benefit to us.

Hyperventilation before diving results in the follow ng se-
guence: the al veol ar oxygen tensionis increased (from100mmHg to
approxi mately 140nm Hg); the anount of oxygen carried by the bl ood
isslightlyincreased; the carbon di oxi de | evel of the alveolus falls
considerably (from40mmHg to as | ow as 15mm Hg).

Nowt he swi mmer i s abl eto commence his divewi thaslight i ncrease
inthisarterial oxygentension, but aconsiderabledropinhis carbon
di oxi de tension. Because of the carbon dioxide debit, he is able
to swma nuch greater di stance and depth w thout the usual desire
for air. Unfortunately, the oxygen continues to be consuned at the
normal rate, and thus he may enter a zone of oxygen tensions that
is belowthat requiredto sustain consciousness. Therenay belittle
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or no warning of this inpending |oss of consciousness, and the
subsequent series of events, usually |leading to a coroner’s report
on drowning, is well known.

This situation is particularly dangerous because of: t he
adventuresonme and active spirit shown by young sw nmers; the
difficulty in explainingthe physiol ogi cal changes whi ch occur; the
irresponsi bility of sonme di ving instructors who have not appreci at ed
the consequences of this practice; and finally the absence of
speci fic pathol ogical findings at autopsy, apart fromthe effects
of drowni ng.

There has been a consi derabl e nunber of typical cases of this
syndrome in Australia, with well recorded clinical data avail abl e.
The nunber of vocal protagonists of hyperventilation has di m ni shed
subsequent to their diving accidents, over the |ast few years.

Wthout necessarily attenpting to explain the physiology
i nvol ved, it is recomended that swi nmers and divers, in schools or
clubs, be strongly discouraged to attenpt hyperventilation,
otherwise, in an attenpt to gain endurance of depth in diving, they
may succeed beyond their wildest dreans. By perform ng hyperven-
tilation, the swi mrer reduces one of nature’s safety nmechanisns -
the stinulus to breathe. The price he may pay is sudden | oss of
consci ousness due to oxygen |l ack. Unconsciousness under water is
likely to lead to drowni ng.

* Compi |l ed for al ay audi ence. Dr RThonas wi | | present areport
on the conpl ex physi ol ogi cal sequence of events in a | ater
Newsl etter.
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5. CORRESPONDENCE

As thisis the first Newsletter, no specific correspondence has
been initiated. Sone interesting snippets of information, show ng
the activities of the last few nonths, are as foll ows:

RCC for South Australia?

There are runmours running rife that the Royal Adel ai de Hospit al
are considering the possibility of acquiring a small energency RCC
system possibly atw man chanber with TUPfacilities. At this stage
it isanyone’ s guess as to whether the project will get off t he ground.
Bot h Tasmani a and Queensl and have tried sim | ar schenes, but in each
case they becane bogged in bureaucracy. It is just possible that
t he South Australians could again showthe way to other states with
their nore progressive outl ook.

Repatri ati on RCCs

W1l the Repatriation Hospitals take over reconpression facili -
ties in each capital city, for use by divers and for hyperbaric
oxygen? Apparently the Gorton austerity programhas squashed this
i dea, at avery lowlevel. Unless soneone has the ear of the M ni ster
for Health, this excellent concept will be shelved for another
decade.

HVAS Never budge

The Prince Henry Hospital Hyperbaric Unit is now open for
treatment. The unit at Little Bay, Sydney, is now a functioning
concern. Under the Director, Dr lan Unsworth, and supported by full
ex-naval staff, this unit is now treating medical and surgical
pati ents who require hyperbaric oxygenation. This does not include
di ving accidents, but is serving a nost valuable function in the
Sydney area. This al so neans that t he Navy chanber, often previously
occupi ed by civilian nedical patients, can now be freed for the use
of both Navy and civilian diving accidents. The division of |abour
between the two units is nost satisfactory to all concerned. Cases
of gas gangrene, ischaem c necrosis, skin ulceration and burns go
to the Prince Henry unit, while the bends and burst |ung cases go
to the RAN unit. NSWhas even further outstripped the other states
in reconpression facilities.

Under sea Medi cal Soci ety

There is a runour that the Undersea Medical Society is going to
break away from Aerospace Medicine. This neans, if it eventuates,
that nedicos interested in diving will be able to subscribe a
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relatively small subscription direct to the Undersea Medica
Soci ety, without being obligedto fly to such academnm ¢ and fi nanci al
hei ghts as is required by the Aerospace group.

Cairns in Wnter

Thereis arunour that our Underwat er Medi ci ne Soci ety i s pl anni ng
to nmeeting in Cairns, or on Geen Island, at an appropriate tine,
when the diving is good, during 1972.

Fronti ers of Science

A certain Naval Medical Oficer has switched to plastic
st et hoscopes to conti nue his underwat er nedi ci ne speciality. “They
don’t rust”.

Deal s

A certain cardio-thoracic surgeon in the Society is not all owed
to attend the Aquati c C ub of Sydney, unl ess he comes di sgui sed with
a coat. H s argunment viz. that if the waiters don’t wear coats, why
shoul d he, seens valid. He was so upset that he i nadvertently paid
the wine bill.

Edi t or
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6. BUBBLI ES’ BUNGLI NGS

Time - 1.30 pm

Pati ent :

Medi c:

Pati ent :

The main problem is that | have devel oped a peculiar
squarking voice. This seenmed to occur after a dive this
norni ng, and i s not inproving.

What were the diving detail s?

We did a 60 ft dive off Ship Rock for about 40 m nutes. It
was fairly hard work with the current com ng around the
rock, but there was no special difficulty encountered
during the dive. 1| ran out of air towards t he end, and had
to use nmy enmergency supply for the last five mnutes. W
finished the dive at about 11 am and after clearing out
gear | cane straight round to you.

(CORRECT DI AGNCSI S - TOP MARKS)

Medi c:

Pati ent :

Medi c:

Pati ent :

Medi c:

Pati ent :

Medi c:

Pati ent :

Medi c:

Pati ent :

Were there any other synptons?

| did feel very weary on the journey back from Shi p Rock.

Infact ny wife carried the |l ung and drove back, and | have
just been sitting in the car waiting for her to strip the
gear down. She dived with us and did not notice any
synpt ons, even t hough she used i denti cal equi pnent, andthe
same conpressor. O the other four people who carried out

t he sane dive, none had any synptons.

Do you have any aches or pains in the joints?

No.

Any problens with skin rashes or nunbness or tingling?
No, nothing like that.

At any stage during the dive, did you aspirate any water
or attenpt buddy breathi ng?

No.

Did you have any coughi ng or expectoration follow ng the
di ve?

No.

(CORRECT DI AGNCSI S - YOU SHOULD HAVE GOT I'T BY NOW)
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Medi c: Has there been any trouble with your breathing?
Patient: Yes, thereis atendency to sone tightness oninspiration.
| also feel alittle bloated around the throat, perhaps

am getting an infection.

Medi c: Did youtry to continue your dive for as | ong as possi bl e,
whil e on your energency supply?

Patient: Yes, | didtry and stay down there, as there was still sone
work to be done and sone speci nens to be obtained.

Medi c: Was there any resistance to breathing fromthe energency
suppl y?
Patient: Yes, towards the end. | did however get to the surface

wi t hout any problenms and w thout needing to do a free
ascent. There was no nore air avail abl e fromthe t ank when
| surfaced.

Medi c: Any history of asthma or hay fever in the famly?
Patient: Both | and nmy son have asthnma, but not recently.
(CORRECT DIAGNCSIS - IF YOU HAVEN' T GOT I T NOW G VE UP D VING )
Medi c: I would just |ike to exan ne you.

Medi cal exam nation revealed Honmans sign positive,
crepitus on auscul tation over the supracl avicular fossae and an x-
ray of t he chest reveal ed nedi asti nal enphysena, wi t hout any evi dence
of a pneunot hor ax.

Di agnosi s - Pulnonary Barotrauma, resulting in nmediastinal enmphy-
sema, unassoci ated with pneunothorax or air enbolus, and precipi-
tated by the diver breathing agai nst a high resi stance (runni ng out
of gas) and perhaps the clinical history of obstructive airways
di sease.

Comment. The delay between the dive and the presentation of the
patient for treatnment, viz. some two hours, is not exceptional in
the mld cases of pulnonary barotraunma. Only in the severe cases
and in those having air enboli do the synptons occur concurrently
with the ascent to the surface. An explanation for this delay in
sonme cases i s the nitrogen gradi ent between the tissues and the gas
bubbl es i n t he medi asti num subsequent to ascent. This woul d ensure
a passage of nitrogen fromthe tissues to the gas bubbles, for sone
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hours. The * Donal d Duck’ voi ceis probably duetorecurrent | aryngeal
nerve invol venent.

The associ ati on between obstructive ai rways di sease and pul no-
nary barotrauma is axiomatic. Clinical history, vitalograph
recordi ng and/ or x-ray evidence of cystic degeneration would have
excluded this man from di vi ng permanently.
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7. POST SCRI PT

Contents of Next Newsletter

1. Editorial
2. The South Pacific Underwater Medicine Society.
3. Case report “Internal Ear Barotraum”.
4. The Physiol ogy of Breathhold diving - Dr R Thonas.
5. Hyperbaric Unit - Dr | Unsworth.
6. Correspondence.
7. Bubblies’ Bunglings.
8. Post Script.
Any contributions for either articles or correspondence will be

greatly appreci at ed.

|s There a RCC Near You?

There i s an abysnmal | ack of knowl edge on RCCfacilities in Australi a.
W are attenpting to conpile alist of RCCs which may be used in an
energency. This list will be updated periodically - if we can obtain
your assistance. Please informus of any RCCs with which your are
famliar. The details we require are:

(1) Nane and address of operator

(2) Site - fixed or portable

(3) Maxi num wor ki ng depth

(4) Approximte internal size

(5) Locks for people, materials and/or other RCCs

(6) Nunber of people it can accommodat e

(7) Nane of manufacturer and date, if available

(8) Like problens with operating chamnber
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Di vi ng Medi cos

Do you know of any doctors interested in underwater physiol-
ogy or diving? |If so, perhaps you could pass on this newslet-
ter. Even an inveterate gossip |ike the editor cannot know eve-
ryone who di ps his stethoscope in the briney.





