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7. DI VING DOCTOR' S DI ARY:

Diving Details. Sem -closed circuit rebreathing equi pnent, using
60% O, and 40% N, with a flow rate of 4 L/mn (instead of the
manuf acturer’ s recommendation of 6 L/mn), depth 60 feet, duration
60 m nutes. The two di vers were buddi ed together with a 10 foot | i ne.
Swi mmi ng speed 1.0 knots.

Bot h divers surface, one appears unconsci ous.
(CORRECT DI AGNCSI S - TOP MARKS)

On checking the diving information it was ascertai ned that the
di ver started wi th enough gas, at that flowrate, tolast 90 m nutes.
Ther e was no evi dence of divi ng set mal functi on, and t he CO; absor bent
used was of the C G sodasorb type (the correct type for that
equi pnment) .

The buddy diver described the dive as uneventful wuntil his
conpani on | ost consci ousness. Loss of consci ousness occurred during
or immediately after ascent, and there was no evidence of any
difficulties encountered during the dive, while at depth.

The unconsci ous di ver was fortunate in that he wore a full face
mask, preventing hi mfroml osi ng hi s nout hpi ece during his comat osed
state. The buddy diver was astute enough to ditch the man’s wei ghts
and turn t he nout hpi ece cock so that the affected di ver coul d breat he
from the atnosphere once the surface was reached. He was then
assi sted i nboard the diving tender and nmade a rapi d and unevent f ul
recovery.

(CORRECT DI AGNCSI'S - TOP MARKS STI LL)

The history, as obtained from the affected diver after his
recovery, was that he had no difficulty during the dive, and that
t he reason for the ascent was t o obt ai n a check beari ng on hi s conpass.
He bel i eves that he was actually on the surface and taking a beari ng

when he | ost consciousness. |n discussing the possible prodrong,
there was no clearly defined history of these, but there was sone
suggestion that the diver was a little ‘lightheaded , again while

he was on the surface.

Perusal of the di vingequi pnent after the di ve di d not denonstrate
any nechanical fault or water contam nation. Pressure testing of
the supply bottles all owed the exam ners to rul e out the possibility
of inadequate gas supply. Ret rospective perusal of the diver’s
history reveals that he had been diving for four years as a
professional, wthout any evidence of a personality disorder,
anxi ety state or neuroticism He was considered a reliable and
conpetent diver, well versed in diving techniques and practices.
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( CORRECT DI AGNCSI S - TOP MARKS)

MEDI C. There seened to be many obvi ous causes why this nman shoul d
suffer | oss of consci ousness. The first questionis whether he could
have deconpressi on sickness?

DI VING MEDI C. Not possible under these conditions. The maxi num Ny
pressures in his gas supply was under 1.2 ATA, although this woul d

have been increased slightly in his inspiratory mxture. Even
assum ng that the inspiratory O, dropped to an average of 20%duri ng
t he di ve, one would still not have expect ed deconpressi on si ckness.

MEDI C. How about the possibility of air enbolism and pul nonary
bar ot rauma?

Dl VI NG MVEDI C Al though this is possible it is nost unlikely. He
was an experienced and conpetent diver, he apparently reached the
surface and was taking a conpass bearing prior to |osing
consci ousness, and finally the inprovenent in his clinical state
occurred without the advent of either reconpression or Oy adm ni s-
tration. There was al so no nention of focal neurol ogi cal features.

MEDIC. | know of three commobn causes of wunconsciousness in
rebreathing equipnment, nanely hypoxia, CO build up and O
convul sions. Could any of these be incrimnated in this case?

DI VI NG MEDI C: Let’s take themone at a tine. Hypoxia is a very
|'i kel y provisional diagnosis. The diver was using |less than the
proposed O flow, and in fact a quick cal cul ati on shows that he was
introducingonly 2.4 1litres of Oy into his breathing bag each m nut e,
and with sem -closed circuit one nust accept a consi derabl e | oss of
O during the dive, over and above that consuned by the diver. He
was swi mm ng at a reasonably fast speed, and woul d have been expect ed
to have consuned sonethinglike2litres O per mnute. Thisislikely
to result in a progressively dimnishing O concentration in the
inspiratory gas, and even though the latter nmay finally have
sonmething like 10% O or less, thisis not |likely to cause probl ens
until he ascends and has to breathe this | ow percentage O, m xture
at surface pressures. This case could well have been the result of
such a situation, especially if it were ascertained that the diver
did not purge his breathing set with fresh gas prior to his ascent.

MEDIC. |If he did purge his diving set, is the diagnosis stil
t enabl e?

DI VI NG MEDI C: Probabl y not, however one shoul d al so check fromt he
attendants as to whether the diver appeared cyanotic during the
resuscitation procedures or while in the water.
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MEDI C. How about O, toxicity?

DIl VI NG MEDI C This is a possibility, but is nost unlikely unless
there has been a m stake in the gas m xtures used. The diver had
anti ci pated usi ng a 60%oxygen m xture. 1f his equipnent was filled
with 100% oxygen then O toxicity would be a likely result at that
pressure, for that duration. Let us get an O estimation perforned
on the gas in the cylinder.

(Laboratory estimation - 60% O, in gas cylinders).

That excludes O toxicity producing epileptic fits and uncon-
sci ousness, as the maxi mal Oy pressure he coul d have experi ence was
|l ess than 1.7 ATA (2.8 ATA x f(60,100) = 1.7).

MEDI C.  Oxygen Syncope could still be a cause.

DI VI NG MEDI C: Does anyone believe in this disease any nore? |
understood it to have | apsed into diving fol klore. There are no wel |
docunent ed cases of O syncope that | can find in the literature -
and repeated attenpts to produce it under experinental conditions
have fail ed.

MEDI C. | understand that with nost rebreathing equi pnent, carbon
dioxidetoxicityinthe conmobnest cause of unconsci ousness. Isthere
any way i n whi ch we could verify or disprovethis possibilityinthis
case?

Dl VI NG MEDI C: Yes, very sinply. As soon as the diver is taken from
the water, the set should be turned off and passed over the an
Underwat er Medicine unit for testing. W can test this very sinply
and easily by putting another diver on the set, and wth due
precautions, get this second diver to swi mat areasonably fast speed.
Needl ess to say, one has to have an adaptor for the set toregularly
renove gas sanples of the inspiratory mxture. |If the inspiratory
m xture startsrisingtolevels of COinexcessof 10nmFg, thenthere
I s sonething seriously wong with the absorbent system It is then
likely to rapidly rise to about 40mmHg in pendul um breathing
equi pnent, and at this stage the diver is usually incapacitated. |
woul d strongly advi se agai nst using this technique unless there are
full resuscitation facilities at hand, with i medi ate CO, anal ysi s
capability and feedback.

This investigation was perforned with this case and the second
di ver, who was asked to sw mat a depth of approximately 3 feet up
and down a swi mm ng pool, | asted about five m nutes before he becane
i ncapacitated with an inspiratory CO in excess of 35mm Hg. More
sophi sticated tests can be perforned on the CO; absor bent renai ni ng
inthe canister, and in the CO absorbent that had not been used, to
ensure that it was of an adequate standard. Al t hough these
I nvestigations are nore sophi sticated, they are far | ess informative
than sinple tests | have descri bed.
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(CORRECT DI AGNCSI S - Top Marks. Anyone who can get the correct
di agnosi s without the last two paragraphs of information deserves
top marks for luck. Those who have waited for the results of the
exerci se testing of the absorbent canister al so deserve top narks,
as this is the nost rational approach).





