Management of Bites

If possible, the pressure immobilisation type of first-aid
should beappliedtothebittenarea. Paralysiswill wear off
andthepatientfully recover if adequateartificia ventilation
ispromptly instituted. Thismay haveto bemaintained for
some hours.

Finaly, there are still many venomous creatures that
shouldbeinvestigated. Therearemany Australianvenoms
that we know nothing about, such as some of our ant
venoms. | hopethat if anyone gets a chanceto encourage
collaboration and local research into the venoms in his
area, he (or she) will do so.

Question

Istopical local anaesthetic any good for relieving painin
Seawasp stings?

Dr John Williamson

In our experience, no. The pain is much too severe to
respond tothat sort of application. Wedid ask the College
of Dermatologists what they thought about the routine
application of lignocaine as a cutaneous treatment for
stingsandthey reacted violently. They thought it wasabad
idea because a percentage of the population is allergic to
lignocaine which has toxic actions of itsown. That isa
very conservative approach. Anyway with box jelly fish
stings lignocaine does not seem to help at al.

With other minor stings, it does seem to help. But we do
know that inthetreatment of any marinesting, particularly
jelly fish stings, the placebo effect is quite profound. We
believe that that iswhy methylated spiritsheld its own for
solong. Aslongassomebody seesand feel sthat something
isbeingdone, they feel abit better aboutit. Thisparticularly
appliesnaturally to the parents of stung children. Thereis
no doubt that in the single blind studies we have done, the
placebo effect of treating asting isquite profound. Thatis
a legitimate approach, because it is cheap and it does no
harm, but you have got to exclude the placebo effect when
you are evaluating treatment.

Question

Could Dr Sutherland give us his views on the potentia
toxicity of the Toowoomba Funnel-webb. During the
summer months, this spider can be found in quite large
numbersin the ToowoombaRange. Inthelast twoyears,
| have managed three bites. On two occasions, the spider
had to be actually prised off thefinger or thetoethat it had
bitten. In none of these cases did the patient come to any
harm. In fact, talking to colleagues who have been in
Toowoombafor sometime, | havenot been abletofind any
documentation or medical records to suggest that anyone
inthe Toowoombaareahascometo harmasaresult of one
of these bites.
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Only onein ten people, or it might be onein five, that are
bitten by a male Funnel-webb gets sick because it has
usualy lost itsvenom. We have done somework on some
of the Toowoomba spiders that have been identified and
classified. The venom seemsto be particularly toxic and
we know the Sydney Funnel-webb antivenom neutralizes
it.

I do not wish it on the Toowoomba people but you will get
acaseof envenomationintimeandthatiswhy you holdthe
antivenom. 'Y ou might get a casetomorrow, or you might
not get onefor fiveyears. Incidentally no-one knowswhy
the Funnel-webb venom is only effective against the
primates.

DECOMPRESSION SICKNESS

CASE REPORTS

JOrton

| have two cases of decompression sickness to present.
One was definitely decompression sickness and the other
suspected. ThefamousAmerican Catholic speaker Bishop
Fulton Sheen once told his flock, “There is no pleasure
without pain”. Histheological commentswerenot actually
directed at anything we are talking about today but they
may well have been directed at sports diving.

Thefirst casewasa29 year old, fit fellow who was PADI
trained with no significant past history, who developed
obvious neurological decompression sickness following
repetitive diving. He had about 70 hours experience
diving. Hehad been onaweekend divingtripwherehehad
really pushed himself right to thelimitsof thetablesandin
addition therewere alot of other contributing factors. He
didfour divesonthe Saturday, noneover 60feet, thatisday
one, and two dives on the Sunday, one to 60 feet and one
to80feet. BoththesediveswerewithintheUSNavy tables
no decompression (no stops) limits, but they wereonly just
within. Hewasobviously pushingitabit. UsingtheRoyal
Navy system, he was beyond the limits of the tables for
repetitive divesand he should have doneastop onthefirst
day. Now consider the additional factors. There had been
alot of merry making the day before with abit of alcohol
involved. Significantly, hedid not evengoto bedthenight
before hisfirst day’ s diving. He was up all night, Friday
night. He was taking Sudafed (pseudoephidrine) tablets
for what he said was “blocked ears’. He had a very
vigorousapproachtothewholeweekend' sdiving. Hewas
alwaysin the water, always swimming and he did alot of
snorkelling between the dives. There was also a lot of
vigorous activity while he wasin the water doing his tank
divesaswell.

During the ascent on the last dive he became disco-
ordinated. He got vertigo and felt quite weak. He got up
tothesurfaceand had arest andimproved abit but still felt
weak. However hewasableto help stow thegear. Hehad
some difficulty passing urine after that last dive. There
was some hesitancy and dribbling. On the way back, he
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kept on telling people that he was not well. But back on
shore that Sunday night he did not give up. Hewent to a
barbecue, had afew drinks, but finally went home to bed.
OntheMonday hewokeup still feeling unwell and noticed
his weakness was increasing. He was quite drowsy and
had aheadache. Hewasquite nauseated after breakfast but
did not vomit. Hewent to hislocal doctor. There hewas
notedtobequitedrowsy. Hewasunabletostand up. When
asked to come into the doctor’s room, he had to push
himself up using hisarmson histhighs, hedid not havethe
strength in hislower limbsto stand. The examination on
that day showed obvious weakness in al muscles and all
limbs. He could not straight leg raise. But there were no
sensation changes. So the diagnosis of neurological
decompression sicknesswasmade. Ittook alittlewhileto
organise recompression but that evening it was underway
in the Australian Institute of Marine Science (AIMS)
recompression chamber about 40 kilometres from
Townsville. This is quite a good size chamber and
reasonably good backup medical facilities.

During the time before recompression the patient was
given oxygento breathefrom amask. Therecompression
treatment consisted of an extended table 62 on 100 per cent
oxygen. After just 5 minutesat 18 metreshe said hishead
felt clearer, his breathing felt much easier and he had an
obvious increase in muscle power, to the extent that he
could straight leg raise straight away. All within five
minutessothediagnosiswasclear. After anhour, hecould
sit up unaided. He had three hours at 18 metres then we
came up to 9 metresfor an hour. Then hewas noted to be
quite a bit weaker than previously and he did not feel as
clear mentally. Sowetook himback downto 18 metresfor
another two hours. At thisdepth he had no symptoms. He
had four hours at 9 metres with no further symptoms.
When he got back to the surface he said hefelt completely
well.

Overthenext 12-24 hourshehad aslow return of symptoms
particularly the weakness. It was decided to continue
recompression treatments until no further demonstrable
improvement was seen. So he had repeated hyperbaric
oxygentreatment until therewasno residual weaknessand
no residual deficit and quite clear mentation. He
subsequently made quite an uneventful recovery with no
deficit at all.

To summarize, afit 29 year old man pushed himself right
to the limits of the tables and thrashed himself physically
all weekend. He suffered weakness and mental changes
from neurological decompression sickness and was
successfully treated with recompression. In this case
symptoms were present on ascent. | think that it is
important to make people realise that if that happens,
something must bewrong. Hetold peopleontheway back
that hedid not feel well, yet no oneinthe party thought that
he should see adoctor. He spent atotal of about 20 hours
inthechamber over thenext few daysduring thetreatment.
| consider that his sports diving mentality, there is no
pleasure without pain type of fun, must have contributed
someway in getting the bends, even though hewaswithin
the tables.

The second case was a 30 year old Femalewith quite abit
of experience diving, again PADI trained, again after a
weekend of very vigorous diving, who developed some
rather vague symptoms which were attributed to slight
decompression sickness. Therewas subsequently little or
no improvement with recompression treatment. She was
taking out a group of novices to teach them some of the
aspects of tank diving. Thefirst day wasfairly easy with
a lot of snorkelling. The dives were not actually deep
enough to beincluded in thetables, so it was afairly easy
day’sdiving. But there was alot of snorkelling, alot of
activity. The second day sheworked very hard in and out
of the water all the time. She was looking after lots of
peoplejumping inand out of thewater. Shewasquitecold
as shewas not wearing theright gear or enough of it. And
she“bounced” twice, that istwo quick tripsto the surface
and back down again. Looking at the US Navy tablesone
need not count the first day because the dives were more
than 12 hours before those on day 2. Using the US Navy
repetitivedivetablesshewasjust ontheno decompression
limitswith her stated depths of 40, 50 and 60 feet. If one
used the Royal Navy tableswhich are more conservative,
she had exceeded the no stopslimits. Butif, asone should
do, one adds 10 feet, for each adverse factor such as cold
exposure, doing alot of work and bouncing twice, it turns
out that she was well over the no stop limits. Even using
thelessconservative U Stabl esshe should have madestops
of Il minutes at 20 feet and 48 minutes at 10 feet. Inmy
opinion she had gone well over the no stop limits.

Onday 4 shepresented with very vague symptoms, mainly
apainintheback of theneck. Shefelt unwell dightly. Her
examination was quite normal. This pain was difficult to
elucidate. She said she had actually noticed it on the
bottom during thelast (night) dive. Shewaswith agroup
of novicesthat night and she bent over to pick up atorch
that had dropped and felt this pain come on. Suddenly the
torch was floating up to the surface and so was one of her
novice divers, shooting up with thetorch. That led her to
do her second ‘bounce’ It was decided that there was
insufficient evidencefor aclear diagnosisof decompression
sicknessinview of thevaguenessof her symptomsandthe
absence of any signs at all. Although she had obviously
goneover the no-stopslimitswefelt that the patient rather
than tables should be treated. She was treated overnight
with oxygen by face mask. She was discharged the next
day with instructions to take it easy and return if she had
any further problems or return of her symptoms. Return
shedid on day 9 with persistence of her symptoms, painin
the neck and generaly feeling a bit unwell. It was
considered then, after some discussion with Des Gorman
of the School of Underwater M edicine, that shemight well
have been suffering from decompression sickness, slight
as her symptoms were. So recompression treatment was
organized. Although there was some suggestion of
improvement here and there, generally speaking | haveto
say that shedid not really improvevery much. Shestill has
somepainintheneck and still felt alittleunwell at theend
of her treatment.

Wheredoesthat |eave us? Thedecisiontorecompresswas
based in some way on atheoretical understanding of what
happens with neurological bends. It isthought that there



are micro-emboli of gas bubblesin capillary networksin
the spinal cord and subsequent oedema and ischaemia of
thespinal cord. Some peoplewould clearly arguethat this
should be treated quite aggressively and vigorously with
early recompression. Should decompression be used
diagnostically in thisregard? That isanother possibility,
another question to raise.

Another big factor that comes up is the cost benefit of
recompression when one considersthe enormousincrease
intheamount of sportsdivingthatisbeingdoneandthebig
demandthat arecompressiontreatment makes, particularly
on human resources, not to mention the cost in dollars. In
North Queensland where the human resource commodity
isspread sothinly itisquiteademand. | think these cases,
particularly the latter case, raises that important point.

These two cases of decompression sickness, one with
obvious demonstrable neurological lesion where the US
Navy, less conservative, tables were not exceeded but
wherethe guy had obviously thrashed himself around that
weekend and really overdone things, the second have a
very marginal case where the diagnosiswas in doubt and
the treatment was not effective in that it did not improve
her, ie. suspected bends only, where the US tables were
obviously very well exceeded, leave uswith the dilemma
that we have always been in. Just what value are
decompression tables in helping us decide when to treat
someone and just how should we be interpreting them?

DECOMPRESSION SICKNESS
AN OVERVIEW

Bart McKenzie

| have to try to compress decompression sickness into 25
minutes, which is going to be no mean feat.

Tostart withthereareafew basic physical principles. The
first oneisthe concept of pressure. Thereisabout 100 km
of atmosphere above usand that exertsacertain amount of
pressure which is called one atmosphere pressure. Ten
metres of sea water exerts the same pressure as one
atmosphere. So at 10 metresthere are two atmospheres of
pressure acting on the diver. At 20 metresthere will bea
pressure of threeatmospheres, and soon. A diver doesnot
havetogovery deep beforethereisaconsiderablepressure
acting on him or her.

Now to mention afew gaslaws. Thefirst oneisBoyle's
Lawwhichstatesthat volumevariesinversely with pressure.
If onetakesan inverted open jar and pushesit down under
the water, asthe water pressure increases the volume will
decrease. Thishasalot of importance in the treatment of
various things in diving medicine. If a diver has gas
bubbles in his tissues and one applies increased ambient
pressureto thediver then the bubbleswill decreaseinsize.
Thismay eliminate his symptoms. If the diver goesup in
an aeroplane while he had bubbles in his tissues, the
bubblesgetlarger. Thishasrelevancetothetransportation
of divers. If he was breathing from compressed gas
equipment and took abreath at some depth and cametothe
surface holding hisbreath, then that would spoil hiswhole
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day. The next concept is Henry’s Law. When gasisin
contact with aliquid some of the gas will dissolvein the
liquid. Double the partial pressure of the gas over the
liquidthentwiceasmuchgaswill bedissolvedintheliquid
at eguilibration. Sowhen adiver isbreathing compressed
air under water nitrogen istaken up by histissuesand that
has certain consequences which | will go into later. An
important concept is diffusion. If someone was to pass
flatus on one side of the room then it would not be long
before people on the other side of the room were looking
accusingly at each other. That isthe process of diffusion.
You can use diffusion and diffusion gradients in the
treatment of decompression sickness by modifying gas
partial pressures. Another important law in diving is
Murphy’s Law which states that if something can go
wrong it will go wrong, usually at the most inconvenient
time.

I wouldliketostressthat divingisgreat fun. However, like
all thingsthat are great fun it has some drawbacks. One of
the big drawbacks of divingisdecompression sickness. A
sports diver breathing under water has a demand valve
which delivers gas to him at a pressure which is roughly
equivalent to theambient water pressure. So the deeper he
goesthehigher partial pressureof nitrogen heisbreathing.
This nitrogen is taken up. It equilibrates instantly in his
alveoli and then it is delivered by the blood to the various
tissues. Tissue uptake of nitrogen isdependant on severa
factors, the main one being the blood flow of the tissues.
So tissues that have a high blood flow take up nitrogen
quickly and equilibrate quickly. Whiletissuesthat have a
low blood flow do not equilibratesoquickly. Whenadiver
comes back to the surface he has an excess of nitrogen
dissolvedin histissues. If the partial pressure of nitrogen
exceeds acertain critical limit the nitrogen will come out
of solution and form bubbles. This is analogous to the
situation of carbonated beverages. If onelooksat abottle
of champagne before taking the cork out there are no
bubblesinit. Thereiscarbon dioxideinthebottlebutitis
dissolved under pressure and the cork holds the pressure
in. When the cork istaken out the pressureisreleased, the
bubbles come out of solution quickly and everybody hasa
good time. But divers with bubbles do not have a good
time,

When diving with compressed air equipment started about
150yearsagothediversfoundthat if they spent alongtime
under water, especially at great depth, they would devel op
the symptoms of decompression sickness. They also
figured out by trial and error that if they came up in stages,
rather than coming straight up, that could minimise the
symptoms and sometimes stop them from getting
decompression sicknessaltogether. Sotherewerevarious
ad hoc decompression routines built up over the years.
However early in this century Haldane worked out some
decent decompression tableswhich would allow diversto
dive to practically any depth that they wanted to, at that
time, and come back using decompression stops and not
get decompression sickness. He based his tables on two
basic hypotheses. The first was that the gas uptake by a
tissue, or gas uptake by the body occursin an exponential
fashion and also that gas elimination occurs in an
exponentia fashion. Heal sodreamedup somehypothetical



