to Sydney. He couldn’t evenswim | et al one dive. So he had a crash course of swi nm ng
| essons before coming to Sydney. Now, they say, he’s al nost out’ Shanei ng CGoul d.

(Daily Tel egraph, 3 May 1974)

* * *x * * % * %

SOCI ETY NOTES

The Extraordi nary General Meeting voted overwhel mingly to pass the proposed change
in the Constitution of SPUMS. There is no | onger any bar to candi dates on ground
of domicile. Does this effect YOUR willingness to stand for the Conmittee?

To assist candidates for the Diplonma, a list of Basic Reading books is now being
prepared and wi Il be published when avail able. Preparatory study will be essenti al
to enable full benefit to be obtained fromthe course at SUMand Pri nce Henry Hospit al
Hyperbaric Unit. No Know, No Pass.

The intention to publish this Newsletter quarterly is dependent on articles being
presented on tine. No Wite, No Read.

* *x * *x * * *x *

M CRO Al R EMBOLI SM AND LUNG ANATOWY
(Address to “Qceans 2000” Cctober 1973)
Prof. Dennis Wal der

| want to say somet hing about micro air embolism |In Geat Britain we have cone to
cl assi fy deconpressi on si ckness as bei ng of two types Type 1, ot herwi se known as “t he
bends” in which there is paininalinb but no constitutional upset. The pain may
be very severe but the subject is not ill, doesn't look ill, and doesn’'t feel ill.
Type Il may be present in one of several ways as a di sturbance of the central nervous
systemwi th paral ysis and/or | oss of sensation, usually inthelinbs as a di sturbance
of the cardiovascular systemwith pain in the chest sinilar to that which occurs
followi ng a coronary thronbosis or as a disturbance of the respiratory systemwth
difficulty in breathing and an associ ated bl ue appearance. This latter condition
i s known as the “chokes”. Inall thesetypell fornms of deconpression sickness there
is a constitutional upset. The subject looks ill, feels ill and unless sonething
i s done quickly he may suffer pernmanent danmage, or even die.

As you know, cl assically deconpression sickness is thought to be due to the presence
of bubbles inthe body. It is saidthat these bubbl es ari se because t he deconpr essi on
procedure has been too fast and sore of the body’'s tissues have been left with an
excessi ve amount of gas which has cone out of solution in the formof bubbles. The
| onger and deeper the dive the nore gas will be takenintothetissues and the greater
wi || be the danger of deconpression sickness. Conversely, short shallow dives in
which very little gas enters the tissues wall be safe, a fact recognised by the
exi stence of no-stop deconpressi on schedul es.

Cccasi onal |y, however, a di ver who has only carri ed out a short di ve at shal | owdept h,
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say for afewninutes at 30 feet, will devel op t he si gns and synpt onms of deconpressi on
si ckness. This can cause consternation and di sbelief unl ess the mechani smby which
this condition can cause consternation about is appreciated.

The suggest ed expl anationis that when adiver i s at depth asnmall pocket of air becones
trapped in his lungs and on the subsequent deconpression when this pocket expands
it bursts into his circulation as a streamof bubbles which give rise to the signs
and synpt ons Type || deconpression sickness. This could be called mcroair enbolism
because it is different fromthe situation which occurs when a man carries out a free
ascent and i nadvertently keeps his glottis closed. Inthis casethe air inhislungs
istrapped and when it expands it builds up a pressuretill it finally bursts through
intothecirculationtogiveriseto amssive air enbolism The two situations are
quite different as the forner can occur in a diver who is returning nornally to the
surface after a shall ow dive and the signs and synptons are indi stingui shable from
Type Il deconpression sickness.

Wien we exami ned the | ung radi ographs of men who suffered fromsuch unexpected Type
I'1 deconpression sickness we soneti nes saw sonet hing very interesting. The men had
cysts in their lungs. The condition obviously required close investigation. It
transpired that snall animals undertaking short shallow simnulated dives never
suffered fromcysts in the lung and this gave us a clue. The structure of nan’'s | ung
is different fromthat of an aninal.

In both man and ani mal s’ the | ungs have a branching system of airways which, |ike
the branches of a tree, conduct the breathed gases to little air sacs which are
arranged on the branches like the |l eaves of atree. It is at the air sac that the

exchange of gases with the bl ood takes place. The whole lung structure is covered
over by a nmenbrane whichis calledthe pleura. Man differs fromanimals in that here
and there the pleura di ps down between the groups of air sacs to formpartitions.
These partitions contain some | oose material which enables their two sides to slip
one agai nst the other during small novenents of the lung. At the extremity of each
partition runs a branch of the thin walled pul mronary vein.

When a diver is at depth all the air sacs are filled with gas at the same pressure
as the breathing gas. As the pressure of the breathing gas is reduced during the
subsequent decompression the gas in the air sacs will normally vent freely through
the airways. |f, however, sone branch airway becones bl ocked by, for instance, a
viscid blot of sputumthe gas in the air sac served by that airway will not be able
to vent and will therefore distend. After a fewfeet of ascent there will be sone
air sacs that are di stending and sone that are renmai ni ng t he sane si ze because t hey
are able to vent in the normal way. As a result of this a shearing force will be
set up along the partition and eventually the tissues will rupture and tear. The
tear will invol ve bot h di st ended and non-di stended air sacs as wel|l as the thin-wail ed
vein. As aresult of this, air will enter the vein and be conducted to the heart,
fromwhich it will be pumped round the circulation to give rise to the signs and
synptons of Type Il deconpression sickness.

Experiments with isolated lungs using various differential pressures between
adj acent groups of air sacs have shown that this is a reasonabl e expl anati on of what
takes place. Pressure differentials of aslittle as 2 psi, the equivalent in diving
depth change of as little as 4 feet, canresult inlung danmage and nicro air enbolism
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There is an i nportant practical inplication of these findings. It neans that if you
go diving when you have, or have recently had, a cold, influenza or an attack of
bronchitis, which has left you with sone viscid nucus in your chest, then you are
i n danger of getting an unexpected attack of severe Type || deconpressi on si ckness.
Al'l the nen | have known who have suffered from an unexpected attack of Type |
deconpressi on si ckness have been found on enquiry to have had a cold in the week or
ten days prior to the dive and had presunably returned to diving before their |ung
mucus had had tinme to return to nornmal.

* *x * % * * *x *

Brief Profile

Prof. Dennis Walder is the | eading expert in Britain on bends and conpressed air
probl ens. He is Chairman of the Soci ety for Underwat er Technol ogy di vi ng t echnol ogy
conmittee, President of the Undersea Medi cal Society and of the European Undersea
Bi o- Medi cal Society and Chairman of the Medical Research Council Deconpression
Si ckness Panel. He is based on the Departnent of Surgery, University of Newcastle
upon Tyne.

* *x * *x * * *x *

NI NETY SECOND DEEP SCUBA RESCUE
GD Har pur, M
(NAU  News January 1974)

It is proposed in this study to review the probl ens posed by the unconsci ous di ver
and to present solutions available to the diver attenpting rescue.

The unconsci ous di ver has ceased to breathe. There nay be several reasons - depl etion
of supply, contam nated supply, equi pnent mal function, thelittle appreciated danger
of cold, or other nmedical problems. He will have | ost his regul ator, and his oxygen
stores rapidly deplete. Unless he, or arescuer is able to replenish these, he will
di e.

Illustration No. 1 shows a conparison of oxygen consunption with elapsed tinme in a
non- br eat hi ng subj ect whose heart is still beating. Depending onthe reason for his
| oss of consciousness he is left with a certain anount of tine until he will have
sustained irreversible danage to his brain and only alittle |onger before he wll
die. At the point in time when his arterial pO drops bel ow the | evel of 40 mrHg,
(normal |evel = 80-90), his consciousness will be very nuch inmpaired. The tine
remai ning after this until his pO arterial drops to levels which will result in a
permanent alteration in the diver’'s central nervous system is approximately 90
seconds. This does not nmean that anyone found on the bottomknown to have been down
in excess of this tinme shoul d be abandoned or handl ed differently, but attenpts to
poi nt out that we should ai mat devel oping a rescue techni que which will take | ess
t han 90 seconds.

| LLUSTRATI ON NO. 1 (page 18A)
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