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ni trogen, whichis not much of a probl emif you
have access to nitrogen.

Al'l you need in terns of gas supply and gas
anal ysis, is a sinple oxygen anal yser, which
is pretty cheap, a supply of sodalinme, a sheet
of masonite, a few pairs of pantihose and of
course, oxygen. You also need sone sort of
cover over the chanber because if it is out in
the hot sun the peopleinsidew || get very hot
and becone dehydrated very, very quickly.
Once you have a cover over the chanmber you do
not need a sophisticated cooling systemto
cool it. If youhave adequat e evaporationthen
wet bl ankets on the chanmber will renove heat
fromthe chanber. If you are in a hum d, hot
climatethencoolingis somewhat noredifficult,
but it can be done i f you play a spray of water
on the chanber. Saturation treatment can be
done in nobst small chanbers, but it is
unconfortabl e and messy. It is not sonething
to be enbar ked upon |l i ghtly. Because of these
problens and the staffing and | ogistical
probl emof handling this sort of operation for
t he necessary length of tine the patients are
likelytobesent toanmjor centre rather than
treatedwith nitrox saturationinthe chanbers
around t he Cari bbean. General |y speaki ng, the
maj or centres they go to are oursel ves or the
chanmber at Brooks Air Force Base at San
Ant oni 0, Texas.

Chai rman (Dr Tony Sl ark)

| wouldliketotell youastory about apatient
of mne which was sinmlar to the story you
opened wi th. She was di vi ng under a | edge when
she sawj aws | ooki ng at her, so she said. She
darted straight to the surface. When she
reached us she was, as you said, “a bit slow
innmentation”. Her only conment was “Awshit”.
After being on the | ong oxygen Tabl e for about
hal f an hour she brightened up a great deal.
Her synptons al | di sappear ed and she woul d not
stop tal ki ng.

Dr John M Il er

Qur Swi ss girl had aremarkabl e i ncreasein her
| evel of mentation during her treatment. She
went from speaking only Gernman to beconing
mul ti-lingual during the course of 24 hours.
W al so have had one of these strange birds
that people did not like. That was the | ady
who was on the instructor’s course. She
arrived in a gold |l ame bikini. She was young
but very well wused. She was on her third
husband at the age of 24. She had scars from
various riding and notor cycl e acci dents. She
and her husband ran a travel business anobng
ot her things. They were both learning to fly
with the idea that they would get groups of
peopl e together, fly them in their own tax
deduct abl e aeroplane, to the Caribbean and
then teach themhow to dive. She was a fine
young | ady whose |i bi do was to say the | east,
extraordi nary.

Dr Ji my How

Inthetreatment of deconpression sickness you
really have to deal wth each individual
patient. It is not just the application of a
table or the application of a particular flow
chart. I think we have to determine the
response. | fully agree with John M1l er that
one shoul d hang on at 60 feet and then wait and

determ ne the type of tabl e accordingtothese
patient’s response. | amfrightened to have
tabl es and flowcharts in case we begin not to
think at all and just flowinto it in one way
or the other. Mst of us here, | think, are
not doing treatnent at all. But you may see
patients who turn up at your clinic or at your
hospital. | wouldliketotell you about acase
to enphasi ze howinportant it is that doctors
do not fall into the trap of applying tables
in our minds and forgetting that the patient
has t o be exam ned clinicallyto determ ne what
really is wong with him

Thi s happened | ast week whil e | was anxi ously
wai ting for youall toturn up. W had a case
that was three weeks del ayed. This chap had
a dive to 100 feet for 90 m nutes. Wen he
surfaced he had swelling on his face and
swel | i ng around hi s neck. That was all he had.
He was not dyspnoeic. He went to a general
practitioner. He was exam ned and treated for
nephritis for about a week. He was not getting
any better. Then he went downtothe Gover nnent
out patients. He was agai n exani ned and asked
to go home. Finally a registrar saw hi mand
when t hey took the history they found that he
had got a diving history so they thought it
coul d be bends. They quickly sent hi mover to
us to think about nmaybe pul nonary barotraunma
or sonme formof deconpression sickness. Now
al I of these doctors probably di d not do enough
clinical exam nation of the patient. M doctor
saw him exani ned hi mand gave ne t he hi story.
I said “Have you exam ned hin?” and he said
“Yes. The chest was clear, everything was
clear”. But | was not happy. Wththe swelling
of the face many things coul d have happened.
There coul d be | ynphoedena fromdeconpressi on
sickness or there could bearupturedlungw th
air tracking up both sides of the neck. So |
sai d “You cannot put hi mthe chanber until we
have a chest X-ray and have a look at it”. W
took a chest X-ray and the right apical |obe
was conpl etely opaque. W exam ned the case
agai n and we found dul | ness and di m ni shed air
entry on the right side. Wtching carefully
whi | e he breathed we coul d see that the chest
was not nmoving equally. Nowl stress all this
because we real | y | ook at our cases. Soneti nes
t he nonent you t hi nk of the bends you refer the
patient to a chanber just because he has been
di ving. People forget that heis a patient any
more and people forget about clinical
examni nati on. This patient had a conplete
opacity of the right upper |obe. Had we put
himinto the chanber, we woul d have been in a
bit of a problem

At the nmoment he is still in hospital being
bronchoscoped. Your guess is as good as m ne
as to what the diagnosis is. It could be a

carcinoma, it could be something from the
medi astinum or it could be an effusion into
that part of the lung. Cinical exam nation
isreallyinportant before puttingthe patient
inthechanber. | saythis because we soneti nes
get mi sdi agnoses sent to our hospital. It is
comon i n Si ngapor e wher e deconpr essi on si ckness
isreally not well known at all. W have no
l ectures in the University on such ill nesses.
It isinportant that know edge of deconpressi on
sickness be propagated. | find that proper
clinical exam nation will usually reveal the



correct diagnosis. Many cases have been
nm sdi agnosed as transverse nyel i tis andthings
like that. Once we have the proper di agnosis
and have exam ned t he case, we can gointo the
chamber. Then we can go into our flow chart
and deterni ne specifically which table we are

going to apply.

Chai rman (Dr Tony Sl ark)
| think that was a nost val uable comment. |

have been trying to inpress this sort of
knowl edge to all medical groups for a |long
tine. The diving accident patient deserves

the very best of medical managenent whet her
there is a reconpressi on chanber i medi ately
avai l able or not. | have also noticed that
doctorstendtoswitchoff if theythinkit may
be a diving accident and tend to not treat the
case as a patient whoreally requires the full
ganut of their normal medical skillsincluding
those of full investigation. Wecertainlytry
to nmake sure that everybody is given the
benefit of X-rays, ECG s and bl ood screening
tests, at least initiated, beforethey actually
go into the chanber.

| think that is very inportant and somet hi ng
that is often forgotten by our coll eagues.
When they know that sonebody is in fact a
di ving accident, they tend to feel that their
i gnorance of diving nmeans that they cannot
deal with the patient in a proper nmnedical
fashionat all. Thisis not true and we shoul d
try to educate our col |l eagues. Thank you very
much for meking that point, Jimy.

Dr Jimy How

| woul djust |liketoadd aword of caution here.
When one i s dealing with del ayed cases we can
play around a little with time. The caution
is that acute cases cone in. Then one shoul d
not try to run through a battery of tests and
delay another 4 to 6 hours. Ti me becones
preci ous. One should determne by a clear
clinical exam nati on whereyouthinktests are
i ndi cated. You shoul d proceed with them But
be very careful not to waste tine as tine is
as i nportant as conpression in the treatnent
of acute cases. Do not delay to a point that
j eopardi zes t he prognosi s of the patient. The
nm sdi agnosed cases that | have been talking
about | see at | east 4 days after theincident.
Then you really have to have a good clinical
exam nati on. You need a good clinical
exam nation in either case, but we need a bit
of speed in acute cases.

Question

Wiy did the young lady in the instructor’s
course, who obviously had an air enbolism
need treatnent for deconpression sickness?

Dr John MIler

She was at first not a case of deconpression
sickness, she was clearly a cerebral air
embolism They treated her by reconpression
to 165 feet. Then they stayed | onger than 30
m nutes at 165 feet. If you stay | ess than 30
m nutes at 165 feet you are all owed to fol |l ow
a very shortened course of reconpression
t her apy wher eby you conme back to 60 feet at 25
feet a mnute and then plug into the | onger of
the two short oxygen deconpression sickness

tables, whichis calledtable 6A |f you stay
longer than 30 minutes then you are
automatically comitted to a significantly
| onger deconpressi on. The standard treat ment
formats inthat situationarethe USNavy Tabl e
4 and the RN Table 71. That gets you into
sonet hing li ke a 36 or 38 hour deconpression.
They felt it was going to be too | ong, so they
switched the whole treatment then into an
experimental type of deconpression by using
t he exceptional exposure tabl es of the US Navy
Di ving Manual . They calculated the
“appropriate” deconpression from these and
t hat was what caused her deconpr essi on si ckness.
By the time she devel oped deconpression
si ckness she was in fact |ong since over the
cerebral air enbolism episode.

I mght al so echo what Ji my has said of the
need to quickly and thoroughly perform a
physi cal exam nation. For over 2 years we have
been |ooking very closely at people who
reput edly had a pain only bend. On a detail ed
neur ol ogi cal exam nation we kept on finding
relatively mnor, but neverthel ess present,
neur ol ogi cal dysfunction. Soahighproportion
of the people who claimthey feel the painin
ajoint al so have a patchy nunbness or alittle
weakness and not i nfrequently it is aroundthe
sacral distribution soyouhavetol ook at the
sacral outflow

Dr Chris Lourey

It is a total body disorder that you are
dealingwi th. W had a case, an abal one di ver,
who presented at one of the mmjor teaching
hospital sin Ml bournewithapaininhisknee.
The senior resident on duty was mldly aware
of deconpression sickness. He knewit was due
to bubbles so he applied an above the knee
tourni quet. The pain did not resolve. Somne
twel ve hours later he presented at Prince
Henry's Hospital, which has a chanber, not
with a Type 1 bend, but with a severe Type ||
vesti bul ar | esion.

One of the problens is that there is not only
al evel of ignoranceinthe community but that

there is a fair level of ignorance in the
prof ession. Not all of us have t he experience
or the skills of treating deconpression

sickness but we should be able to nake the
medi cal communi ty awar e of the salient features
of deconpression sickness.

Dr Ji nmy How

Also a point about air enbolism and
deconpr essi on si ckness. W shoul d not separate
air enbolism and ook at it sinply as air
enbolism nor deconpression sickness as
deconpr essi on si ckness requiringtwodi fferent
sets of Tables to treat. A clear history, a
good history is very, very necessary asin all
medi ci ne. Howl ong has he been underwater? |f
you have been underwat er | ong enough, whet her
you are going to get synptons or not, you are
going to bubble. It is just if you do not get
deconpr essi on si ckness nobody wil |l ever know
that they bubbl ed.

If the diver shoots upthere arelots and lots
of intravascul ar bubbl es. He is going to
bubbl e a great deal in addition to his air
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enbol i sm Sometimes air enbolism is not
cl eared because we are | ooki ng at two things.
Usual | y one t akes hi mt o 165 f eet and t hen cones
back to 60 feet after a short while. Sone
treatnments fail because that ascent from 165
feet to 60 feet was too rapid. |n many cases
it woul d be abetter i deato nove onthe US Navy
Table 4 or RNTable 71. | would certainly keep
himat 165 feet and bring himup slowy wth
intermttent oxygen at a partial pressure
close to or over 2 atnospheres at that depth.
We can now bring himup, taking care of both
the i ntravascul ar bubbl es al | over t he body and
the ruptured lung which gave rise to the air
emboli sm You nust | ook at the history, if he
has been di ving | ong enough, deep enough and
then he ruptured his |ung.

Dr John M1l er
Tabl e 6Awas desi gned excl usi vel y f or subnari ne

escape training accidents where there is
absol utely no tissue nitrogen | oading. There
thesituationisrelativelyclear cut. Cerebral

air enbolismassociated with diving is not at
all clear cut. In a nunber of the cases that
we have had, if you go very carefully into the
hi story, you can find sonet hi ng t hat may or may
not be related to a cerebral air enbolism
occurring or certainly one can put a pointer
to a mxed type of |esion.

Dr M ke Davis

| woul d|iketo add another casetothe twothat
we have heard already to reinforce how
i mportant an adequate history and exam nation
is. This was a man of 32 who presented with
a pain only bend in the right shoul der. When
he was exam ned he had nyst agrmus and one woul d
i medi ately assume that he had a cerebral
problem as well. H s nystagnus was due no
severe vital meningitis that had occurred 15
years earlier and had al ways been wi t h hi mever
since and had not got any worse on this
occasion. W do not believe he had a bend at
al |, but that this was purely a physical strain
to the shoul der doi ng sone heavy |ifting work
that was related to the dive. It is a good
example of how vital it is to take a good
hi story.

Dr John Ml er

Afurther exanpleis aproblemthat | had about
12 years ago in Turkey. This was a manin his
thirties who was grossly overweight. |
subsequent |y di scovered that he had a history
of chronic duodenal ul cer. He and sone fri ends
went spear fishing on a Sunday afternoon after
a Saturday night wedding. He had been 90
m nutes at 115 feet when the el astic broke as
he was | oadi ng his speargun. The butt of the
gun drove into his belly. He cane straight to
the surface and was comat ose when he reached
the surface.

You can i magi ne the ef fect of all that gas that
was i n his stomach, expandi ng and bl asti ng out
through the hole in the duodenum The ot her
peopl e with himdid not know any of this. He
arrived at the little chanber we had on the
expedi tioninaconatose state, havi ng apparent|y
been seen to be loading his speargun, the
el asti c broke, and go straight tothe surface.
You wi | | appreciate that my Turki sh was pretty

rudimnentary. We got himinto the chanber.
There was i nprovenent at 60 feet. So then we
went to 165 feet and he i nproved t r enendousl y.
He woke up and was able totalk to ne. | then
di scovered t hat hi s abdonen was board-1i ke and
elicited the history of the ulcer.
Unfortunately, the wetched man died in the
chanber bef ore anyt hi ng coul d be done for him
Againit is an exanpl e of the fact that you may
be deal i ng wi t h deconpr essi on si ckness but t he
deconpr essi on si ckness nay be maski ng soret hi ng
el se. It may be a duodenal ulcer or it could
be a bleed or it could be a nyocardial
i nfarction.

Dr Ji nmy How

I would liketo nmake two other points. Oneis,
do not | ook at the tabl es and t hen deci de t hat
he does not need any reconpressi on because hi s
dive was within the limts, so it cannot be
deconpressi on sickness. Divers do get
deconpressi on sickness, even though their
divewas withinthe tables. | do not knowwhy,
but they do. | have seen such cases. Two chaps
doi ng exactl y t he sane di ve, one chap got si ck,
the other did not.

The second point isthat it is easy to nmalinger
i n deconpression sickness. | have a speci al
way of wat chi ngthem They haveto wal k a great
distanceto nmy office. | get ny nmedics totake
a l ook at him how he cones in. Wen he wal ks
in he smles and then he changes into a very
sad man. You have got to knowthat heisreally
not very sick. But when he reaches ny door he
has here a pain, there a pain. They are great
guys because they know that the nonent you
di agnose them as sonet hi ng resi dual they get
about 2 weeks off the rig. They do not need
toget backtotherig. Theyget tineoff. Some
of themwould try to nalinger over here to get
off therigtoseetheir wives for afortnight.
So that is the second point.

I had a very unusual case where the di agnosis
was made on a full history. He was flown from
Diego Garcia to Singapore for treatnent. A
Tai wanese diver was enployed to build the
harbour at Di ego Garcia for the Anericans. He
canme up froma 45 feet di ve and t he hi story was
that he becanme totally blind and he col | apsed.

He was di agnosed as a case of deconpression
sickness. They radi oed to the Phili ppines as
the nearest place with an Anerican chanber.

The people in the Philippines said that it

woul d take too long to reach the Philippines
and that he had better go to Singapore. Wile
t he arrangenents were bei ng nade, the patient

regai ned his sight.

Being a Taiwanese diver we could speak
Mandarin with him which his enployers could
not do, and get a clear history. \Wat had
happened was that he cane up froma dive to 45
feet for about 45 m nutes. The wat er was col d.
After surfacing he grabbed hol d of therail on
the side of the boat and he could not feel
anything. He had a friend who had beentotally
paral ysed who had told himthat in paralysis
you first lose all your feeling and then you
become paral ysed. And this poor chap was so
cold, that he could not feel the rail. Wen
he caught hold of the railing the thing that



cane to m nd was his fri end who was par al ysed,

and he t hought he was going to be paral ysed.

He was so hysterical that he went totally
blind. He just could not see any nore and he
just fell on the deck. This sort of blindness
i s unusual in deconpression sickness. Mst
comonly it is a patchy fog, they see a bl ack
fog all over and rarely do you get a conplete
bl i ndness of this nature. After talkingtohim
we asked himto stand up and wal k. The chap
j ust stood up and he was wal ki ng around and he
was quite happy. Wereally could not call him
a case of deconpression sickness so we
di scharged him That night we went out to
di nner toget her and that was all the treatnment
he got. The next day we telephoned the
Ameri can Enbassy and sai d t hat t he pati ent was
quite well and that we had di scharged him So
you can see that all this takes us back again
to basics. Watch out for the synptomatol ogy
again the clinical examnation and the
synpt omat ol ogy. You have to match them up.

Question

Shoul d a patient with air enmbolismbe put in
t he Trendel enberg position?

Dr John Ml er

| donot thinkit is atrenendously rational or
useful thing to do. Evenif there were a |l ot
of gas trapped around the valves it woul d be
themtral val ve t hat woul d have bubbl es of gas
trapped under it and not the tricuspid val ve.
El evating the | egs nmi ght be useful if you are
dealing with a venous air enbolism Also it
is often very i nconveni ent to do when you are
transporting a patient. However, it is taught
fervently to nost paranedi cal personnel andit
certainly does no harm It certainly allows
a little bit of extra venous return for
somebody who for various reasons has had sone
i mpai rnment of cardiac output. |If the people
transporting the patient really fervently
desire to do this why not let themdo it?

But the Trendel enberg position increases the
central venous pressure andthereforeincreases
the intracranial pressure. That is going to
tend toincrease the back pressure whi ch woul d
tend to develop into cerebral oedema. So it
may even be a bad thing to do.

Dr Ji my How

| see it in another way. The nonment you have
bubbl es reachi ng the brain you can get into a
shock situation. If you conpare deconpression
si ckness i navi ators w t h deconpr essi on si ckness
in divers you find cerebral effects are
conmoner in aviators, while strangely enough
indivers it is the spinal cord that is nore
comonl y af fect ed wi t h deconpr essi on si ckness.
You can get a shock syndronme when the bl ood
pressure falls rapidly. | supposethat it is
due to the micro-danmage i n the vessel s and t he
effects of anoxia. By and |arge when you

record the bl ood pressure it islow | think
it wouldhelpif weusethat position. It would
push t he bl ood back to the vital organs. Wen

you have bubbl e formationit is mainly venous.
Venous return is increased when one is inthe

Trendel enberg position. | think it should be
the left lateral as well. This would tend to
al l ow the bl ood to rush through and t he | ungs
to filter out the bubbles. Sonmeone has said
that there is always a small intra-auricul ar
defect even in the adult. This would allow
bubbl estoreachthe arterial blood. Soif you
allow the bubbles to go freely through the
heart the chance of this is reduced. | still
teach the nedics to put the patient into that
position, because it will help in at |east
these two situations.

Dr Chris Acott

I f bubbl es reach the right side of the heart

the blood flowto the right ventricle will be
decr eased. So the anmount of blood that is
going into the left side of the heart wll

drop. Therefore the cardiac out put will drop.
That is why you get a drop in bl ood pressure.
Because of the air bubbl es trappedinthe |l ung

you get an increase in pul nonary vascul ar
resistance. The pul nonary artery pressureis
increased. So you get pressure rise in the

right ventricle. As 33%of adults have got a
patent i ntraventricul ar septumyou can get air
goingintotheleft side of the heart. Andit
may reach your brain. | think the decreasein
bl ood pressure is due to the decrease in
cardi ac output. Secondly it may be due to the
decreased blood flowto the vasonotor centre
of the brain.

Dr John Kni ght

As a change fromthe peopl e who have got good

chanbers | am going to talk about treating
deconpressi on sickness wi thout a chanber.
TABLE |
PRESENTI NG SYMPTOVS OF DECOVPRESSI ON
SI CKNESS. US NAVY
From Ri vera (1963). US Navy. 900 cases
Cerebral (including inner ear) 6. 4%
Spi nal 0.2%
Cardi orespiratory 0. 4%
Pain only 82. 7%
O her 10. 3%

If you follow the tables closely, serious
deconpressi on sickness has a pretty |ow
i nci dence, adding up to sonewhere about 7%
(Table 1). However, if you treat sports
di vers, who have deep water to divein, you get
a different picture. Ednonds worked i n Sydney
and Erde in Hawaii. They treated 100 people
and sonewhere above 50% had serious
deconpressi on si ckness (Table 2). Dependi ng
on where you are situated you are goi ng to get
a very different group of peopletotreat. W
are lucky here, we are not likely to get
serious deconpression sickness because we
have not been in any water deeper than about
60 feet sofar. Soevenif we are goingto have

trouble, we would be very unlikely to get
anyone seriously ill wth deconpression
si ckness.
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