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Underwat er Oxygen Treatnent of deconpression sickness
Dr Carl Ednonds

I ntroduction: Since 1970, in renote regions of the Indo-Pacific, a newoption

was added to the armanentariumfor treatnent for deconpression sickness. It
was cl osel y supervi sed and di rected by the respecti ve offi cers-in-charge of the
Royal Australian Navy School of Underwater Medicine. Initially it had no

of ficial sanction, but devel oped in response to an urgent need for managenent
of cases in renote localities - renpte in both tine and di stance fromthe few
hyperbaric facilities. Thisis elaborated further under the sectionterned*”The
Probl enf .

Because of the success of this treatnent, and its ready availability, it becane
known and practiced, even when the experts were not available to supervise it.
The reasons for this were twofold. Firstly, the non-reconpression ancillary

therapies are not particular efficacious on their own. Secondly, the
conventional wunderwater air deconpression treatnents posed considerable
operational difficulties - elaborated in the section terned “Traditional
Sol utions”.

The techniques of underwater oxygen therapy, and the equi pnment used, are
descri bed under their respective headings. It was designed to make for safety,
ease and ready availability, even in nedically unsophisticated countries.
Advant ages and di sadvant ages of this type of therapy, together with nmany of the
guestions that have arisen because of it, are described under the section
| abel | ed “Di scussi ons”.

The physi ol ogi cal principles on which this treatnment is based are well known
and not contentious, although the indications for treatnment have caused sone
confusi on. Like conventional oxygen therapy tables, it was first applied mainly
for the m nor cases of deconpression sickness, but was subsequently found of
consi derabl e use in the potentially serious cases. This is considered under
sections | abelled “Case Reports” and “Underwater Oxygen in Perspective”.

The Probl em

For al nost two decades the Royal Australian Navy, at the School of Underwater
Medi ci ne, accepted responsibility for the treatnent of cases of deconpression
si ckness presenting in this part of the Indo-Pacific region. During nost of
thistime, it had the only | arge reconpressi on chanber pernmanently staffed with
experi enced divi ng nedi cal personnel. The catchnment area extended to a radius
of about 6,000 kilonmetres around Sydney, Australi a.

Australia is an island continent, with one of the | ongest habitabl e coastlines
of any single country - approxi mately 30,000 kil ometres - and em nently suited
to diving. Amateurs relish the warmwaters of the Geat Barrier Reef, while
pr of essi onal divi ng enconpasses t he pearl, abal one, sal vage and oi |l i ndustri es.
There are traditional ties, and often protectorate or treaty responsibilities
with other countries of the Indo-Pacific. Many of these islands have either
very limted or no airport facilities. Medi vac of deconpression sickness
patients to Australia often required a return flight originating in Sydney.
VWher e possi bl e, use was made of aircraft that woul d be cabi n pressurisedto ground
| evel , and i n many cases there would be atinelapse in excess of 24 hours between
t he pati ent being “bent” and receiving treatnment. The costs, intinme and noney,
and the conm tnent of service facilities and aircraft, nade treatnment of m nor
cases inpracticable. The delays nmade serious cases worse. As an aggravating
factor, the cl ear war mwat er s encour age t he t ype of di vingwhichresultsinsevere
deconpr essi on si ckness.
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During the mddle of the '70s, the incident rate of deconpression sickness
reported to the Navy School of Underwater Medi ci ne was approxi mately one every
two weeks. The majority of these cases were far distant fromSydney locality,
and in many cases the nedivac transfer of these patients to Sydney was not
possi bl e.

Tradi ti onal Sol utions

A whol e garmut of treatnments, other than the conventional reconpressiontherapy,
have been applied to deconpression sickness. These include sone which have a
physi ol ogi cal basis, some whi ch are of i nterest fromthe pharnmacol ogi cal aspect,
and ot hers whi ch are nerel y novel intheir approach. None have recei ved uni versal

acceptance as an i sol ated therapy. They include such regi nes as: intravenous
fluid replacenent, with | ownol ecul ar wei ght dextran, plasma and ot her fl uids;
anticoagul ants; anti-lipaem c agents; steroids; hypotherma; etc.

By far the nost traditional of the non-chanmber treatnents, is the underwater
reconpression therapy. Inthis situationthe pressureis exerted by the water,
i nst ead of a reconpressi on chanber. Air supplyisusually fromconpressors sited
on the diving boat. Although this treatnment is frequently ridiculed by those
in the cloistered academ c environs, especially when they possess el aborate
reconpression facilities, it has frequently been the only therapy available to
severely injured divers, and has had many successes. This is certainly soin
those renote |l ocalities such as Northern Australia, inthe pearl fishing areas,
where | ong ti mes were spent underwat er and standard di vi ng equi pnent was used.
Underwater air treatnent continued to be used, in the absence of available
reconpr essi on chanbers.

Despite the val ue of the underwater reconpression therapy, many problens are
encountered withit. These are well recogni sed by both di vers and t hei r nmedi cal
advisers. It is of interest that two of the diving nedical text books witten
i n English, donot nentionthis therapy at any stage! The US Navy Di vi ng Manual
briefly mentions it as a possible treatnment and recommends the application of
the conventional air tables as far as possible and seens to infer that Table
2A i s perhaps the acceptable one. This involves taking divers underwater, to
a maxi mumdept h of 165 feet or 50 netres and wi th an overal | durati on of 11 hours.
The Royal Navy Di vi ng Manual recomends a sonmewhat nor e reasonabl e approach with
Tabl e 81, at a depth of 100 feet or 30 netres and duration of al nbst 5 hours.
Most of the underwater air treatnents are nore practical thanthese and a typi cal
exanple is that given by Sir Robert Davis, in which the duration depends upon
the depth required for relief of synptonms. Mst regi nes are nmakeshift, and are
varied with experience.

The problens are as follows. Mst amateurs or seni-professionals, other than
t he navi es and mul ti nati onal diving conpani es, do not carry the conpressed air
suppl i es or conpressor facilities necessary for the extra deconpressi on. Mst
have only SCUBA cyl i nders, or sinple portabl e conpressors that will not reliably
supply divers (the patient and his attendant) for the depths and durations
required. Environnental conditions are not usually conducive to underwater
treatment. Often the depth required for these treatnments can only be achi eved
by returning to the open ocean. The advent of night, inclenent weather rising
seas, tiredness and exhaustion, and boat safety requirenents, make the return
to the open ocean a very serious decision. Also because of the considerable
depth required, hypotherm a fromthe conpression of wet suits, becomes very
likely. Seasickness, inthe injured diver, the diving attendants and t he boat
tenders, becones a not i nconsi derabl e problem N trogen narcosi s produces added
difficulties in the diver and attendant. The treatnent has often to be aborted
because of this. These difficult circunmstances, producing deconpression
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sickness in the attendants, and aggravating it in the diver. Underwater air

treatment of deconpression sickness is not to be undertaken lightly. 1In the
absence of a reconpression chanber, it may be the only treatnment available to
prevent death or severe disability. Despite considerable criticism from

authorities distant fromthe site, this traditional therapy is recogni sed by
nost experienced and practical divers to often be of |ife saving val ue.

Underwat er Oxygen Ther apy

The val ue of substituting oxygenfor air, inthereconpression chanber treat nment
of deconpression sickness, is now well established. The pioneering work of
Yar bor ough and Behnke (1939) eventuatedinthe oxygentabl es descri bed by Goodran
and Workman (1965). They recei ved w despread acceptance, and revisions and
nodi fi cations are nowi ncorporatedin Tabl es 5 and 6 by t he US Navy Di vi ng Manual ,
t he Comex tables, and the Australian Therapy Tabl es. The advant ages of oxygen
over air tables include: increasing nitrogen elim nation gradients; avoiding
extra nitrogen | oads; increasi ng oxygenation to tissues; decreasing the depth
requi red and t he hyperbari c exposure tine; andinprovingthe overall therapeutic
efficiency. The sane argunents are appli cabl e when one conpares underwat er air
and underwat er oxygen treatnment.

a. Techni que

Oxygen i s supplied at a maxi numdepth of 9 netres, froma surface supply.
Ascent is conmenced after 30 mnutes innildcases, or 60 mnutes in severe
cases, if significant i nprovenent has occurred. These ti mes may be ext ended
for another 30 mnutes, if there has been no inprovenent. The ascent is
at arate of 12 mnutes per netre. After surfacing the patient should be
gi ven peri ods of oxygen breathing, interspersedw th air breathing, usually
on a one hour on, one hour off basis, wth vital capacity nmeasurenents and
chest x-ray exam nation if possible.

b. Equi prent

The equi pnent required for this treatnent i ncludes the follow ng: a Gsize
oxygen cyl i nder (220 cu ft or 7000 litres). This is usually avail able from
| ocal hospitals, although in sone cases industrial oxygen has been used
from engi neering workshops. This volune of oxygen, at the depth varying
between 9 netres and the surface, is insufficient to produce either
neur ol ogi cal or respiratory oxygen toxicity. A 2-stage regulator, set at
550 kPais fitted with a safety val ve, and connects with 12 nmetres of supply
hose. This allows for 9 netres depth, 2 metres fromthe surface of the
water to the cylinder, and 1 netre around the diver. A non-return valve
is attached between the supply line and the full face nmask. The latter
enabl es the systemto be used with a sem -consci ous or unwel |l patient. It
reduces the risk of aspiration of sea water, allows the patient tot speak
to his attendants, and al so permts vomting to occur w thout obstructing
the respiratory gas supply. The supply line is marked off in distances
of 1 metres fromthe surface to the diver, and is tucked under the wei ght
belt, between the diver's legs, or is attached to his harness. The diver
nmust be weighted to prevent drifting upwards in an arc.

A diver attendant is always present, and the ascent is controlled by the
surface tenders. The duration of the 3 tables are 2 hours 6 m nutes; 2 hours
36 mi nutes, and 3 hours 6 minutes. Inthe unit currently marketed in Australia
by Commonweal t h I ndustrial Gases, there is an optional extra piece of equi pnent
- a positive pressure mask. This allows the unit to be used for the treatnent
of drowning victins, withintermttent positive pressure oxygen resuscitation.
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Di scussi on

It was originally hoped that this treatnment regine would be sufficient for
managenent of mnor cases of deconpression sickness, and to prevent
deterioration of the nore severe cases while suitable transport was being
arranged. Wen the regine is applied early, even in the severe cases, the
transport is often not required. It is consistent observation that inprovenent
continues throughout the ascent, at 12 minutes per netre. Presunably the
resol ution of the bubble is nore rapid at this ascent rate, than its expansion
due to Boyle’'s | aw.

Certai n ot her advant ages are obvi ous. During the 3 hours continuous hyperbaric
oxygenation, the tissues becone effectively denitrogenated. Bubbl es are
initially reduced in volunme, in accordance with the hyperbaric exposure and t he
resolution is speeded up by increasing the nitrogen gradient fromthe bubbl e.
Attendant divers are not subjected to the risk of deconpression sickness or
nitrogen narcosis, and the affected diver is not going to be nmade worse by
premature term nation of the treatnment, if this is required. Hypothermais
much | ess i kel y t o devel op, because of the enhanced effici ency of the wet suits
at these m nor depth.

The site chosen can be in a shall ow protected area, reducing the influence of
weat her on the patient, the diving attendants and boat tenders. Comuni cations
bet ween the diver and the attendants are not difficult, and the situationis
not as stressful as the deeper, longer, underwater air treatnents or even as
worrying as i n some reconpressi on chanbers. (Wen hyperbaric chanbers are used
inrenpotelocalities, oftenw thinadequate equi prment andinsufficientlytrained
personnel, there is an appreciabl e danger fromboth fire and expl osion. There
is the added difficulty in dealing with inexperienced nedical personnel not
ensuring an adequate face seal for the mask. These probl ens are not encount ered
in the underwater environment.

Underwat er Oxygen - Perspective

The underwat er oxygen treatnent table is an application, and a nodi fication of
current regines. It is not neant to replace the formal treatnent techniques
of reconpression therapy in chanbers. It is an emergency procedure, able to
be applied with equiprent usually found in renote localities and is designed
to reduce the nany hazards associated with the conventional underwater air
treat ments. The custonmary supportive and pharmacol ogi cal adjuncts to the
treatnent of reconpression sickness are in no way avoi ded, and the superiority
of experienced personnel and conprehensive hyperbaric facilities, is not being
chal | enged. The underwat er oxygentreatnment i s consideredas afirst aidregine,
not superior to portable reconpression chanbers, but sonetines surprisingly
effective and rarely, if every, detrinmental.

Case Report

Because of the nature of this treatnment being appliedinrenote localities, many
cases are not well docunented. Twenty-five cases were well supervised before
thi s techni que i ncreased suddenly in popul arity, perhaps due to the success it
had achieved, and perhaps due to the marketing of the equipnment by CG
(Medi shield). Three nore recent cases are now descri bed.

Case 1
A 68 year old nal e sal vage diver

Two di ves to 100 feet for 20 m nutes each were perfornmed with a surface interva
of 1.5 hours - while searching for the weck of the Pandora, about 100 niles
from Thursday Island in the Torres Strait.
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No deconpression staging was possible allegedly because of the increasing
attentions of atiger shark. Afewm nutes after surfacing, the diver devel oped
par aest hesi a, back pain, progressively increasing inco-ordination and paresis
of the lower |inbs.

Two attenpts at underwater air reconpressi on were unsuccessful when the diving
boat returnedtoits base nmooring. Synptons were worrying andthe National Marine
Operations Centre was finally contacted for assistance.

It was 36 hours, post dive, beforethe patient was finally flown to the regi onal
hospital on Thursday Island. Both the Air Force and t he Navy had been i nvol ved
i the organisation, but because of very hazardous air and sea conditions, and
very primtive air strip facilities, another 12 hours woul d be requi red before
the patient could have reached an establi shed reconpression centre (distance
2000 m | es).

On exam nation at Thursday Island, the patient was unable to wal k, having
evi dence of both cerebral and spinal involvenent. He had marked ataxia, slow
slurred speech, intention trenor, severe back pain, generalised weakness,
difficulty in mcturition, severe weakness of lower linbs with inpaired
sensation, increased tendon reflexes and equi vocal plantar responses.

Because of the involvement with pearl divers, an underwater oxygen unit was
avai | abl e on Thursday Island, and the patient was inmersed to 8 nmetres depth
(the maxi rumdepth off the wharf). Two hours were allowed at that | esser depth
and t he pati ent was t hen deconpressed. There was total reni ssion of all synptons
and signs, except for small areas of hypoaesthesia on both | egs.

Case 2
23 year old female sports diver.

Diving with 72 cu ft SCUBA cylinder in the Solonon |Islands. (Near est
reconpression chanber is 2000 miles away and pronpt air transport was
unavail able). Dive depth was 110 feet and durati on approxi mately 20 m nutes,
with 8 m nutes deconpression. Wthin 15 minutes of surfacing she devel oped
respiratory distress, then nunbness and paraesthesia, very severe headaches,
i nvol untary extensor spasmns, clouding of consciousness, muscular pains and
weakness, pains in both knees and abdom nal cramps. The involuntary extensor
spasns recurred every ten mnutes.

The patient was transferred to the hospital, where neurol ogi cal deconpression
si ckness was di agnosed, and she was gi ven oxygen via a face mask for three hours
wi t hout significant change. During that time an underwater oxygen unit was
prepared and the patient was acconpanied to a depth of 9 netres, in the bay.
W thin 15 m nutes, she was nuch i nproved, and after 1 hour she was asynptomati c.
Deconpression at 12 mnutes per nmetre was uneventful and the patient was
subsequently flown by comercial aircraft to Brisbane.

Case 3

A 19 year old male trainee diver, under dubious instruction.

Depth approximately 150 feet duration 15 minutes. Twenty mnutes after
surfacing, he had the first of three epileptic convul sions, extending over a
one hour period. Bet ween convul sions there seened no other evidence of

deconpr essi on si ckness ot her t han m | d back pai n. There was no personal or fanm |y
hi story of epilepsy.
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A9 metre oxygen treat nent was gi ven, without conplication and w t hout sequel ae.

This is presented for discussion as it is an excellent exanple of the type of
case that can be nade conplicated by the 60 foot oxygen therapy tables, when
a convul sionduringtreatnment can be attri butedto either deconpression sickness
or oxygen toxicity. This would cause considerabl e managenent problens -
especiallyif oneis not sureof theoriginal diagnosis! Tosubject suchapatient
to the deeper air tabl es may consi derably hinder treatment if one’ s provi sional
di agnosis is wong. Alternately to not reconpress may result in further damage
from deconpression sickness or the perseverance of a potentially renedial
epi | ept ogeni ¢ focus.
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Is father unfair to his son?

Patricia Sneddon, blonde haired and ten years old, has earned her title of
“Bubbl es”. She has been scuba diving for 18 nonths and swins in the Mnly
Mari nel and tank, mainly for fun. Apart fromthe sharks the pool contains a few
gropers, stingrays, and turtles, as well as hundreds of small fish. She says
that the sharks don’t worry her (thereis only one bi g male shewon’t pat, because
he snaps), but the turtles are apt to bite fingers. Her father, who has been
diving in the pool for a fewyears, organi sed her first dive after she pl eaded

for a go. “Her nother was worried stiff - when Bubbles first went in, but I
know she i s safe”, he said. That was a year ago. “I loveit. |It’'s better than
ordi nary diving. And they wouldn’'t touch ne: I'ma girl”, she told and

i ntervi ewner.

Thi s happy-go-1ucky schoolgirl is too young to dive for noney, so she does it
for experience, and to overcone school holiday boredom Her younger brother
Adam aged 6 years, is consideredto be still too young to dive, with or w thout
sharks. But then everyone knows that fathers tend to spoil their daughters”.

MD and SH, January 1979
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APPENDI X

Comment s of the Debates about the underwater oxygen treatment for DCS
Car| Ednonds

Wth the i ncreased use of the underwater oxygen reconpressi on treat ment anongst
non-nmedically trained divers, it was inevitable that sone illogical and
optimstic beliefs would devel op. There is an equal, but opposite tendency
anongst di vi ng nmedi cal physicians, toinvokecritical conments onpracticesw th
whi ch t hey have not been associated. Both attitudes are understandable in view
of the someti nmes extreme personal and enotional invol venent inthis sport. The
diver working in remote localities, has a desperate need for reconpression
facilities, and he may hopefully see the underwater oxygen deconpression unit
as the answer to all his problens. Likew se, the diving physician who works
in an el aborate hyperbaric facility woul d see no real value, when this sinple
unit i s compared to his own, for nore sophisticatedfacilities. Anattenpt will
now be made t o answer sone of the cl ai ns that have been made by di vers and di vi ng
physi cians - or which have been attributable to them perhaps incorrectly.

1. | nappropri ate Cases for Treatnent

It was originally hoped that the treatnent reginme would be sufficient for
treating m nor cases of deconpressi on si ckness and prevent deterioration of nore
severe cases whil st suitabletransport was bei ng arranged. |t was presumned t hat
the treatnent would not be successful in treating these severe cases per se,
and that it would not be applicable to patients who had any degree of cl oudi ng
of consci ousness, or who were unco-operative.

A change of pattern has devel oped, and sone patients have been subjected to
underwat er oxygen reconpression, when they previously would not have been
consi dered as suitable candi dates. Al'though it is not recommended, sem -
consci ous patients certainly have been reconpressed in the water, using these
techni ques. The other nodification of the original attitude, has resulted from
the observations that, for both the very recent case and for the very |ong
standi ng case, there is often dramatic inprovenent even though classified as
type 2, or severe deconpression sickness.

It is conmonly observed that inprovenent continues throughout ascent at 12
m nutes per metre. Presumably the resolution of the bubble is nore rapid at
thi s ascent rate, than the expansi on due to Boyle's Law. This is al so consi stent
wi th our know edge of treatnent of saturation DCS cases. Sone cases which did
not respond adequat el y at the maxi rumdept h of 9 netres, subsequently responded
during the deconpression procedure.

Despite the above comments, there is no doubt that the underwater oxygen
reconpressiontreatnment is not applicableto all cases, and especi ally when t he
patient i sunableor unwillingtoreturntothe underwater environment i nsafety.
It is also of very little value in the cases where gross deconpressi on stagi ng
has been om tted, or where di ssem nated i ntravascul ar coagul ati on syndrone has
supervened. | woul d personally be reluctant to admi nister this regi me when t he
patient has either epileptic convulsions of clouding of consciousness.
Reference to the case reports reveal that others are | ess conservative.

2. Oxygen Toxicity
Fear of oxygen convul sions or respiratory oxygen toxicity, especially in the

underwat er envi ronment, woul d bevalidif the conventi onal oxygentherapy tables
were used. In the latter case there would al so be considerable difficulty in
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alternating the air breathing periods with the oxygen, underwater. To omt the
ai r breathing periods of these tables would greatly increase the |ikelihood of
oxygen toxicity. Such is not the case with the techni ques descri bed here. The
maxi mumdept h of 9 nmetres ensures that oxygen convul sions are nost unlikely to
develop. Significant respiratory oxygentoxicity is also nost unlikely at this
pressure and duration. It is however, recommended that once the person has
reached the surface, both chest x-ray and |l ung functi on neasurenents shoul d be
performed routinely - while intermttent oxygen is utilised to reduce the
i keli hood of recurrence of synptonms. Fear of oxygen toxicity is nore conmmon
anongst non-nedi cal ly trai ned personnel, who often are not aware of the safety
margi n for oxygen toxicity.

The use of oxygen on the surface, to reduce the recurrence or progression of

deconpressi on sickness, does entail sone risks. It is essential that the
attendants under these conditions are very aware of the problenms w th oxygen
and the danger of fire. It is also inportant they understand the value of a

close fitting face nask. | n nmany cases divers feel nore at ease when breat hi ng
through a demand valve system sinmilar to their conventional amateur SCUBA
appar at us.

3. Emergency Term nati on of Treat ment

This is s a very valid and very common worry for those patients and attendants
under goi ng underwater air reconpression treatnment. There are many causes for
this termnation, and they range fromenvi ronnmental and operational to clinical
and psychol ogi cal causes. Wen pl anned deconpr essi on st ops have to be onmitted,
both the patient and the attendant can be affected by deconpressi on sickness
due to the extra underwater exposure increasing sone of the tissue nitrogen
| evel s. Suchis not the case if oxygen is used underwater. The denitrogenation
associ ated with the hyperbaric oxygen breathing will be nore likely to reduce
t he bubbl e size and inprove the clinical state of the patient.

Fortunately the depth of 9 netres ensures that the attendant, irrespective of
his previous diving exposure, will be unlikely to develop any synptons of
deconpressi on sickness, even if the treatnment has to be aborted at any stage.

4, Hypot herm a

One of the common coments in Australiais that this underwater treatnent regine
is very applicable to the sem -tropical and tropical areas (where it was first
used), but not applicable to the southern parts of the continent, where water
tenperatures may be as | ow as 5-10°C. There are certain inconsistencies with
this statement. Firstly, if the diver has becone ‘bent’ while diving in these
waters, then heis nost |likelyto al ready have excel |l ent thermal protectionsuits
available to him Al so, the duration underwater for oxygen treatnment is not
excessive, and it is at a depth at which his wet-suit is far nore functiona
than at his maxi mumdiving depth. If he is wearing a dry suit, the argunent
is every |less applicable.

As a general rule, it is probable that the conditions for underwater oxygen
reconpressiontreatnent will be far less likely to produce hypotherm a than the
condi ti ons under which the patient devel oped his deconpression sickness. |If
the alternative is underwater air treatment, then the depth, duration and
hypot herni a stress exceeds those of the underwater oxygen

5. Adequacy of Equi prent in Renpte Areas

This is a very valid doubt. Fortunately in nost areas there are cylinders of
oxygen (for nmedical and first aid reasons), and the mai n probl emi s i n obtaining
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a high pressure hose connected to a demand val ve, suitable for the patient’s
use. These problens are not usual ly beyond the capability of the | ocal divers
in conmbination with the hospital or first aid station. Vari ous energency
nodi fi cations have had to be used in the past. These have enpl oyed i ndustri al
oxygen i nstead of medi cal oxygen, SCUBA cylinders filled with oxygen, medica
hi gh pressure hose replacing underwater hose, etc. The availability of
appropriate equi pnent for this treatnment has been inproved by Conmonweal th
I ndustrial Gases (Medishield), Australia, supplying a packaged unit that divers
take with themwhenthey visit anddiveinrenote areas. Thisunit still required
the additi on of an oxygen cylinder to nake it functional. It is also of value
inthe treatnment of drowning cases, who require intermttent positive pressure
oxygen respiration over prol onged periods.

The facilities for underwater air reconpression therapy are also |less than
adequate in nost situations. Nevertheless, there may be conditions in which
conpressed air isreadily avail abl e, and when t here nay not be suffici ent oxygen.
Under these conditions the efficiency of one treatnent nust be wei ghed agai nst
the other, or a conbination of both be inprovised.

6. Seasi ckness

This common nal ady has been the cause of many problens in the treatnent of
deconpr essi on si ckness usi ng conpressed air underwater. The nain reasonis the
greater depth required for conpressed air treatnment, thereby necessitating a
return of the diver to the open ocean. This is likely to cause severe
seasi ckness, in both the diver and the attendant, and is well understood by any
di ver who has under gone deconpressi on staging in the ocean, tethered to a boat.
The tine factor for air treatnent is nmuch | onger than that for the customary
deconpr essi on stagi ng froman uneventful dive and the |i kel i hood of seasi ckness
isproportionatelygreater, resultinginprematureterninationof thetreatnent

Wth the underwat er oxygen regi ne, a maxi rumdepth of 9 nmetres is required and
this can usually be achieved in either sheltered inlets, bays or even off the
end of the wharf.

7. Qperator Expertise and Training

This is a necessity when one is utilising a reconpression chanber, where fire
and expl osion nust be seriously considered hazards, together with the other
operational difficulties well known to hyperbaric personnel. Expertise would
al so be required if there were to be a change of gases, eg. fromair to oxygen
or vice versa, as in the case of the conventional oxygen tables, if they were
transposed unchanged from the reconpression chanber to the wunderwater
envi ronnent, this has been proposed by Italian workers. Sone degree of operator
expertiseis alsorequiredinthe underwater air treatnent, when cylinders have
to be changed wi thout surfacing the divers, or where conpressors have to be
mai nt ai ned.

There is very little operator know edge or training needed when using the
underwat er oxygen regi ne. The equi pnent requires only that the operator screw
the regul ator into the oxygen cylinder, fit the full face mask onto the diver’s
head and foll owthe tabl es as described on the unit. Thereis very little that
can go wong. The hose is of a length insufficient to allow the diver to be
exposed to neurological toxicity with oxygen. Oxygen does not escape into the
surroundi ng boat area, and therefore thereis no serious probl emfromacci dental
fire or explosion. 1In the event of Murphy’s Law appl yi ng, and sonehow or ot her
the treatnent being term nated, neither the patient nor the attendant are in
danger of aggravati ng deconpression si ckness. Thus there seens to be many f ewer
problens with the underwater oxygen treatnent than with the alternatives.
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8. Safety of the Diving Attendant and the Boat Tenders.

Mai nl y because of the shal | owdepth required for the underwat er oxygen treat nent
both the boat crew and the divers are less likely to be exposed to serious
envi ronnent al hazards. The diving attendant is not subjectedto the likelihood
of nitrogen narcosi s, deconpression sickness or hypotherm a. Each one of these
dangers may acconpany the underwater air treatnment. The dangers which are
associ ated wi t h hyper bari c chanber operation are al so not present, and t he boat
tenders do not require to return to the depths necessary for underwater
treatments - these usually inply and open ocean exposure.

9. Requi renment for Medical Supervision

Cccasional |y one hears that the treatnent shoul d only be used when a physi ci an
is available to supervise it. This does not seemeither relevant or practical,
inm opinion. It certainly was so in early days, when it was an experi ment al
procedure, perforned with sone trepidation. There is little that a physician
would be able to do to either inprove or facilitate the underwater oxygen
treatnment regine. He would certainly be of value in the initial assessnent of
the case, and for its subsequent managenent.

10. Transport Availability

Some claimthat the underwater oxygen treatnment is nore val ue when there are
no transport facilities available. Initially this was al so our own teachi ng,
but with the |l ogic that comes fromhindsi ght, one only needs a 3 hour gap bet ween
the instituting of underwater oxygen treatment and the arrival of transport,
to be able to utilise this system It is probably just as inportant to treat
t he serious cases early, even though one may not get full recovery, than to do
not hi ng and watch the synptons progress during these hours.

There i s no doubt, especially in serious cases, transport shoul d be sought while
the underwater treatment is being utilised.

11. M suse of Equi pnent

It has been stated that if this equipnent is available for treatnment of
deconpressi on sickness cases, other divers may well msuse it, deconpression
on oxygen underwater, and perhaps running into subsequent problens. This is
more an argument in favour of educating divers, than depriving them of
potentially valuable treatnment facilities. An anal ogous argunment can be used
to not pronote good diving equi pnent on the grounds that it may increase the
extent of diving! Carried to the logical extremty, one could well use this
type of argunment to totally prohibit all types of diving equi pnent, including
reconpression chanbers, and thereby hope to circunvent all diving related
pr obl ens.

12. Pul nonary Barotrauma Cases

It has been argued that this treatment is unlikely to be of any val ue for those
patients suffering fromair enbolism Such may well be the case. The treatnent
was never proposed for this, and nor was it ever suggested that the underwater
oxygen treatnment be used in preference to reconpression facilities where they
exi st, or where they can be obtained. It is, however, possiblethat thetreatnent
may be of value for those cases of nediastinal enphysema, and perhaps even a
smal | pneunot hor ax.
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