circulatory instability thenyouneedtotreat withfluids. So
go ahead and do it. But be ready to deal with possible
complications. Y ou have got to take care of onething at a
time.

If the patient is stable and has a normal haematocrit and
you are concerned about cerebral oedema, | agree, we
ought to hold back on the fluids as much as possible. But
one must maintain an appropriate amount of rehydration
so that the patient does not suffer from deprivation of
fluids.

Dr lan Unsworth

We all know about the conflict of interest in the intensive
care unit between the neurosurgeon who comesin, looks
at the patient and saysto leave him for half aday and goes
away. And thentheintensivist comesaong and saysthat
those kidneys will never stand that dehydration. Usually
there is some sort of compromise, to preserve both the
brain and the kidneys.

A CASE OF PULMONARY BAROTRAUMA IN AN
ASTHMATIC DIVER

David Clinton-Baker

| amageneral practitioner fromWangara inNew Zealand.
Last month | was called to the evacuation of atwenty year
old, anasthmatic, who sufferedfrom pulmonary barotrauma
withair embolism. Thestory followson quite nicely from
the comments about cerebral oedema.

Itwashisfirst deep water dive, thefirst diveof theday. He
spent about eight minutes at 100 feet, seven minutes at 80
feet, and then about fifteen minutes getting up to 50 feet,
from where he was seen to make a more rapid than usual
ascent to the surface by histwo buddies. | have spoken to
the patient about thissince. He saysthat at 50 feet he had
abursting sensationinhischest. Heal sodescribesburping
up air. He remembers getting back to the surface. He
remembers, just, getting to the stern of the boat. He
remembers nothing after that.

Hewaspulled semi-consciousinto theboat, and hewasnot
breathing. CPR wasingtituted. The boat took somethree
hours to reach the coast. On the journey he breathed
oxygen enriched air. During thistime he had four grand
mal fits. | first saw him at the coast when he was semi-
conscious. When | asked him his name he responded.
Very soon after that, he had another grand mal fit.
Examinationwasunremarkable. Hisreflexeswerenormal
and there were no neurological deficitsat all.

We evacuated him to Auckland, which was an ambulance
drive of another three hours. Therewasatotal lapse of six
hours from the time of the accident to when he was
received at the chamber in Auckland.
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Assoonasl| saw him| started adextrosesalineinfusionand
gave him 10 mg of Valium IV. During evacuation to
Auckland, hehad threemoregrand mal fits, and for thelast
hour of the evacuation was fitting continualy, initialy
generalised, but towards the end with focal right sided
fitting involving theright arm. He was received by Tony
Slark at the RNZN Hospital at Devonport. Wetried to X-
ray his chest but due to the fitting this chest X-ray left
something to be desired. However we were almost 100%
surethat there was no pneumothorax. Hewas put into the
chamber. Hewastaken initially to 60 feet on intermittent
oxygen. He appeared to be very sensitive to oxygen and
did not really respond. So we took him down to 165 feet
onair. Hespent atotal of sixteen hoursinthechamber, and
was then transferred over to the Department of Critical
Care at Auckland Hospital. During the evacuation from
the coast to the chamber, | gave him atotal of 880 mg of
diazapan and Tony gave him afurther 60 mg of diazapan
with virtually no effect on the fitting.

In the Department of Critical Care at Auckland Hospital,
shortly after hisarrival, he devel oped extensor spasmsand
it was decided to ventilate him to aPCO2 of 30to 35. His
circulation later became unstable requiring infusions of
Stabilized Plasma Sol ution and L actated Ringers Solution
for maintenance of hisleft atrial pressure, later supported
by dopamineand dobutamine. Onthisregimehestabilized
after aseptic episode requiring ampicillin, cloxacillin and
tobramycin for control. Sedation was continued with
phenobarbitone. An early EEG was reported as Grade 3.
On thefifth day he was breathing spontaneously and over
the ensuing seven days he improved. He was left with a
residual right hemi-paresis, which affected his right arm
more than his right leg. Over the last three days of his
admission herapidly improved, withincreasing power and
co-ordination of hisright arm. He was discharged home
after fourteen days. He had to be re-admitted a fortnight
later with further grand mal fits. He was then put onto
prophylactic dilantin. When | spoke to him about a
fortnight ago, he till had some residual weakness of the
right arm, but was improving.

A brief outlineof hisasthmatic history and how hemanaged
togetintothediving course. Hedeveloped awheeze aged
eight. Inhisearly teensherequired continuouspredni sone,
10 mgs a day, as well as inhaled ventolin and several
intramuscular injections of adrenaline, but no hospital
admissionsfor hisasthma. Thefiveyearsor so beforethis
diving accident, his asthma had been quite good, only
requiring occasional ventolin and nightly inhaled
beclomethasone. Hewent to hisuniversity club about four
months ago, asking to be accepted into the diving course.
He was referred to hislocal hospital, which is the largest
inNew Zealand. Hewasinvestigated by aphysicianthere,
which involved three hours of interrogation, examination
andinvestigationsand wastold that hewouldbefit todive.

He then went into the diving course, and the dive | have
detailed was hisfirst deep water dive.

During the evacuation by ambulance | was giving him
fluids, | could not see him improving, so | stopped the
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fluids after about half of the ambulance journey. | was
going to ask about cerebral oedema, but that question has
beenanswered. Of course, thiscasea sorai sestheproblems
about asthmaand diving even if the asthma appearsto be
well controlled.

Question:
Why did you diagnose air-embolism?
Dr David Clinton-Baker

| think it was a diagnosis of assumption because he made
arapid ascent from 50 feet. There was no macroscopic
evidence of pneumothorax. Therewasno emphysema. It
was assumed that he had an air embolism. He never had
any bronchospasm. There was adoctor on the boat, who
auscultated hislungsand thought therewere soundsonthe
|eft basebut therewasnever any evidenceof bronchospasm.
He had inhaled salbutamol before diving. He had the
salbutamol aerosol in his diving bag.

Thebursting sensationinside his chest isthelast thing that
he can remember clearly. Hethought that he ascended at
anormal rate, but hisbuddiestried to attract his attention
and they could not get any response from him. They both
said that he ascended too quickly. But hismemory of the
accident is obviously quite blurry, and this feeling of an
explosion in the chest may have happened after or during
the last ascent. His memory is quite vague.

Question:

Should the absence of severe episodes of asthma for the
previous three years indicate fitness to dive?

Dr David Clinton-Baker

| am sure that he had had virtually no trouble from his
asthma, it had compl etely resol ved by episodicinhal ations
of salbutamol for about four years.

But after this episode | would ask myself whether anyone
who had a history of asthma requiring treatment is fit to
dive.

Question:

Thereisnoreal evidencethat heburst abulla. Perhapshis
asthma was co-incidental. Why did you diagnose an air
embolism when he did not have a pneumothorax?

Dr Carl Edmonds

| am worried by the last question. Most cases of cerebral
air embolism do NOT have pneumothorax or mediastinal
emphysema. Why anyone should use the absence of
pneumothorax as an argument against the diagnosis of
cerebral air embolism is beyond me.

THE THEORETICAL BASISOF THE USNAVY AIR
DECOMPRESSION TABLES

Bruce Bassett

My topicisdecompression. Itistheareaof physiology that
| have spent most time with, starting with aerospace
physiology and the problemsof decompression of aviators
andinlater years, twenty yearsor so, gettinginvol ved with
the diving side of it. |1 am going to discuss this and the
theoretical basis of the US Navy tables and an analysis of
their safety. Inthisfirst presentation, | will just cover the
theoretical basis. My second talk isa proposed design for
sport diver tables, and that is a natural offshoot from the
safety analysis of the tables, so those will come together.
Thefinal presentationwill be about the problemsof flying
after diving and diving at altitude.

| am going to limit my discussion to the US Navy tables.
Thereisgood reasonfor that, asthetablesthat weareusing
here in Madang, however they are laid out as sport diver
tables, areall based on thisstandard. The US Navy tables
are probably the most used tables in the world.

Your primary speaker next year is Brian Hills, who has
another concept about decompression altogether. Sol will
be talking about the old historical stuff, while he will be
talking about his theory and maybe the twain shall never
meet.

US Navy diving tables are amasterpiece of design. They
evolved over the years. They represent a cookbook for
diving, with recipes for decompression. If you can read,
you canfollow these schedules. By designthey havetobe
thisway, they have to take care of the average layperson
diver. Youdo not haveto have ahigh school education or
auniversity degree to understand them. If you follow the
instructions they are pretty easy to use whether they are
presentedintheorigina format or inthesport diver format.
Thenumbersareall thesame. If youcanfollowinstructions
and if you can read, then you can follow the tables for
decompression.

I liketo gointothe theoretical basisfor the tables because
it is somewhat obscure. Unless you can find somewhere
the 1906 Journal of Industrial Hygiene from London, you
do not find Haldan€e' soriginal stuff. Haldane and Priestly
published atextbook on respiration up until the 1930's, so
you can find alittle bit of this up to about then. The US
Navy reports on the development of these tables, which
wasreally just an offshoot of Haldane' sstuff, areburiedin
theExperimental Diving Unit Reports, whichareclassified,
andarenot sittingaroundinmost medical or other libraries.
I will try to present in thispaper alittleabout what Haldane
found, why he developed what he did, and what the Navy
didwiththat. Inthenext paper | will talk about theanalysis
of how good they are or how poor they are.

| do not like the term no-decompression, but that usageis
very common (no-decompression isadive that you never



