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DIVER RESCUE, DECOMPRESSION SICKNESS
ANDITSIN WATER TREATMENT USING
OXYGEN

John Knight

Torescueadiver you first haveto find him. Itisdifficult
to see diversin the water from asmall boat. It isdifficult
for diversto see each other in the water, because of water
movement and waves coming between them. The New
Zealanders have had problemsin the past with lost divers
(seepage 163) and they have produced avery effectiveaid
in the form of an inflatable plastic tube called the Safety
Sausage. 1(Figure 1) The Safety Sausage rolls up into a
little bundle that fits easily in the pocket of a buoyancy
compensator. When needed it isunrolled. The open end
is put over the diver’'s regulator. One hand holds it tight
round the regulator hose while the other pressesthe purge
button. Suddenly there is a 2.4 m (8 foot) sausage of
plastic, 10 cm (4inches) indiameter, standing up out of the
water clearly marking thediver’ sposition. Itisvery much
easi er to see something sticking up out of thewater than to
see something on thewater surface. Itisquiteeasy to spot
amast against the horizon when oneislooking for aboat.
Itisjust aseasy to spot aSafety Sausageagainst thehorizon
whenlookingforadiver. The Safety Sausageiswider than
most small boats' masts, although not so high.

Itisimportant that the Safety Sausagebeheldtightly round
the regulator hose otherwise most of the air findsit easier
to escape underwater rather than go up the tubing. Itisa
device that will sell for around $10.00 in Australian dive

shops, soisalot cheaper than aflareand unlike aflare can
be used many times.

Having rescued thediver in an emergency, one hasto treat
any problems. One problem that is better avoided than
treated is decompression sickness.

How to avoid decompression sickness (DCS)

It is usually recommended that one should always do no-
stop dives. The next recommendation is always stay well
within the decompression tables. What this meansvaries
from speaker to speaker. Itisimportant, in fact essential,
when using tables that one knows the maximum depth
reached. This means using a recently calibrated depth
gauge. Depth gauges have been shown on many surveys
to beinaccurate. Therearetwo formsof inaccuracy. The
safe oneis where the gauge reads deep, because the diver
thinksheor sheisdeeper thanheis. Theunsafeoneiswhen
the gauge reads shallow. Thisis a very unsafe form of
inaccuracy asthediver thinksheisshallower than heor she
actually isand dives deeper than the planned dive. There
aresomegaugesthat areinaccurate over part of their range
only, soit is essential that one knows the inaccuracies of
one’ s gauge, which means regular testing.

The next necessity with tablesisto know the bottom time
which requires a waterproof watch, or one of the many
devices that automatically turn themselves on when a
certain pressure is reached, and turn themselves off when
they return to that pressure. These give atotal divetime
rather than a bottom time, defined as the period from the
leaving the surface to starting the ascent, which is needed
to work out most tables.

One should never ascend faster than 18 metres (60 feet) a
minute and preferably much slower. It is quite clear that
many cases of decompression sicknessin Australia, and |

suspect in other parts of the world, are associated with
rapid ascents. | believethecorrect ascent rateshould beno
faster than 10 metresaminute and preferably slower. One
should always do a stop at 5 metres, or thereabouts, on
every dive, sothat thereistimetolet thelungsfilter out any
bubblesthat have formed on the way from the bottomto 5
metres.

If one must do a decompression dive, one should
decompress for the next deeper depth and the next longer
time. A shot rope should be used becausethereisno other
way that one can maintain depth accurately. Remember
that currents and tides will swing the diver away from the
vertical, so that the marked position on the shot rope will
no longer be at that depth. One should always have extra
air on the shot rope in case the decompressing diver runs
out of air. After diving one should not fly or cross
mountainsfor at least 12 hoursanditisal ot better and safer
to make it 24 hours.
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Figure 1 Diver and Safety Sausage at sea.

READ THIS BEFORE USING THE TABLES

1. Bottom time starts on leaving the surface and stops on starting
the ascent.

2. Use the deepest depth of the dive as the depth of the dive for
calculation.

3, If the deepest depth of the dive is between two depthsin the table
use the greater depth for calculations.

4. if the time is batween two times in the table use the longer time
for calculations.

5. After a dive calculate the repetitive group.

6. After the surface interval calculate the new repetitive group.

7. Using the planned depth of the next dive enter the repetitive dive
table to find the no-decompression bottom time available for that
repetitive group and depth.

ASCENT RATE 10m A MINUTE.

ONALL DIVES DEEPER THAN 9m (30ft) DO A 3-5 MINUTE SAFETY
STOP AT 3-5 M.

USE THE TOTAL TIME UNDERWATER (BOTTOM TIME + ASCENT
TIME + SAFETY STOP TIME) TO FIND THE REPETITIVE GROUP AT
THE END OF THE DIVE.

TABLE 4
MODIFIED AIR DECOMPRESSION TABLE"

Depth  Depth Bottom Time Decompression Stops Repetitive

m test minutes minutes at 10 teset group
18 60 70 7 K
80 12 L
21 70 60 13 K
70 19 L
24 a0 50 15 K
60 22 L
27 90 40 12 J
50 23 L
30 100 3c 8 1
40 20 K
33 110 25 8 H
30 12 J
36 120 20 7 H
25 1" |
39 130 15 [} F
20 10 H
42 140 15 7 G
20 11 t
45 150 5 5 C
10 6 E

* FOR THOSE WHO ACCIDENTALLY EXCEED THE
NO-DECOMPRESSION LIMITS

TO CALCULATE THE REPETITIVE GROUP AFTER
" A REPETITIVE DIVE.

3rd DIVES BELOW 9m(30 feet) ARE NOT RECOMMENDED.
A REPETITIVE DIVE IS ANY DIVE WITHIN 12 HOURS
OF THE LAST DIVE.

1. Subtract the actual bottom time of the repetitive dive from the
bottom time available in table 3 to get an answer in minutes.

2. Subtract this time difference from the Bassett Bottom Time limits
in table 1. The answer is the equivalent bottom time of the
repetitive dive.

3. Add the ascent time and the safety stop time to the answer in 2.
This is the equivalent total time underwater of the repetitive dive.

4. Use this time to enter table 1 to find the repetitive group at the
end of the dive.

A 2B PENCIL WRITES WELL ON THIS PLASTIC AND IS EASILY
RUBBED OUT.

] .
§EXAHPLEN‘ 2nd dive | 3rd dive*

Repetitive Group : !

before the dive. . B .
Proposed depth of dive + 24 m

Bottom time avaitable 22 min min min
; Aclu;I_t;;t;ér;ﬁ time 20 min . min l min
= Difference A 2 min - min min
Bassett Bottom Time limit 30 min min min
- Difference ‘ 2 min min min
;7Equivalent Bottom Time 28 min min min
+ Ascent time 3 min min min
;0- gafety stop ;ime S min ‘ + 5 min » + 5 min
jnggumwgigpt total time ‘ 36 min min min
Repetitive group I

at the end of the dive i

The RESIDUAL NITROGEN TIME can be found by subtracting the MAXIMUM
TIME AVAILABLE FOR A REPETITIVE DIVE (Table 3) from the BASSETT
BOTTOM TIME LIMITS (column 3 of table 1).

Figure 3. Bassett Tables (Back)
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Staying “within the tables’, to make them safer, requires
thought and memory, both of which are affected under
water. It iseasier to use as safe a set of decompression
tablesasonecanfind. Atthemomentitismy opinionthat
the safest tables that are readily availablein Australiaare
the Bassett Tables that John Lippman and | have
published.(Figures2and 3) They haveanumber of safety
factors built in. No-decompression times are shorter
because alesser supersaturation ratio has been used inthe
mathematics. Thereisasafety stop at 3to 5 metresfor 3
to 5 minutes on al dives below 9 metres. We have
amended the ascent rate from 18 m (60 ft) aminute to 10
metres aminute. So there are three safety factors for the
firstdive. For thesecond diveoneusesthetotal timeunder
water for calculating the repetitive group. Then using the
United States Navy (USN) surface interval table, to find
the USN Residual Nitrogen time. Taking thistime away
from the Bassett Limits givesthetablefor the second dive
which only shows thetime available for that second dive.
This builds in two more safety factors.

To usethe tables one selects from column 1 or 2 in Table
1 the depth one intends to dive to, and from column 3 the
no-stop time available for thefirst dive. At the end of the
dive one runs a finger across the table to find a number
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equal to or greater than the total time spent in the water.
Runningthefinger downthat columnwill findtherepetitive
group letter at theend of thedive. Runthefinger vertically
down to find the same letter in Table 2, now the finger
travelsacrossto theleft to find the surfaceinterval. When
the surface interval is found run the finger down to the
letters at the bottom of that tableto find the new repetitive
group. Continuedown into Table 3 which showsthetime
availablefor each depthin that repetitive group so that the
second divedoesnot exceed theBassett no-decompression
Limits.

The table has the advantage of being very easy to read
under water, becauseof theyellow highlighting of alternate
linesand columns, sothat if one doesdrift deeper than one
intended one can recal culate the dive profileimmediately.
Besides being safer than the United States Navy Tables,
the table is extremely easy to use as it only requires the
diver to be able to read and move his finger horizontally
andvertically. Itisanunfortunatefact that many diversare
unable to work out for themselves the time available for
their seconddive. Somehavegreat difficulty evenworking
out thetime availablefor thefirst dive. If onedriftslower
than oneintended and finds one has exceeded the no-stop
limitsin Table 1 of the Bassett Tables turn the card over

Figure 2. Bassett Tables (Front). The tables are printed in waterproof ink on plastic and are varnished for extra
protection. They fold easily to fit a buoyancy compensator pocket. Y ellow highlighting makes rows and columns easy
to follow.
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andthereisashort decompressiontablefor thosewho have
drifted lower than they intended (Figure 3). Thereisalso
theway to usethetablesand amethod of calculating one’s
repetitivegroup at theend of thesecond dive. Sothat if one
wishesto do athird dive, which | do not recommend, itis
possible to work out the equivalent bottom time of the
second dive. Thisallowsoneto enter Table 1 (Figure 2)
and, using the equivalent total time underwater, find the
repetitive group at the end of the second dive then one can
use the surface interval table and Table 3 to get the time
available for athird dive.

How to recognise DCS

Most people who develop decompression sickness get
their symptomsfairly soon after emerging from thewater.
Thefiguresvary, but it isafairly standard statement that
80 per cent come onwithin onehour and 50 per cent within
30 minutes.

The symptoms of decompression sickness are extremely
wide ranging and include malai se, weakness, exhaustion,
skinitchingand skinrash, nausea, vomiting and abdominal
pain, numbness, tingling and giddiness, joint and limb
pains, disturbances of nerve function and difficulty with
breathing (the chokes). Disturbances of nerve function
can cover anythingfrompatchesof anaesthesiaor analgesia
to frank paralysis.

Two things that most of the text books do not yet include
is that the personality of the diver is often affected by
decompression sickness and that many divers have great
difficulty inacceptingthat they might havedecompression
sickness. Itisessential that adiver’s buddy, who notices
that the diver’ s personality has changed after adive, takes
stepsto get the diver to arecompression chamber as soon
aspossible.

It isbecoming more and more obviousthat [imb bendsand
skin bends are often accompanied by central nervous
system changes. That meansthat there are bubblesin the
central nervous system. CNS changes due to DCS are
often vague and subjective, but reverse dramatically with
recompression. Divers have to be encouraged to believe
that any problem occurring after adive areduetothat dive
until proven otherwise.

It is usually said that the presenting symptoms of
decompression sickness are mostly pain only. Rivera
published aseriesof 935 casesfromtheUSNavy in 1963.3
Presentation was with pain only in 82.7%; other 10.3%;
cerebral, including inner ear, 6.4%; spinal 0.2%; and
cardiorespiratory 0.4%. That was USN diving with very
carefully controlled divers (Table 1). Twelveyears|ater,
Erde and Edmonds,# who treated sportsdiverspresenting
for treatment in Hawaii and Sydney, had very different
figures. Pain only was 33%; other was 15%; cerebral,

including inner ear, was 33%; spinal was 13%; both spinal
and cerebral 5%; and cardiorespiratory 1%. Thesedivers
were doing deep dives and many of them made very rapid
ascents (Table 2). So it does seem that the way the diver
dives will influence the way heis affected.

Tablel

PRESENTING SYMPTOMS OF DECOMPRESSION
SICKNESS, USNAVY

From Rivera (1963) 935 cases

Cerebral (including inner ear) 6.4%

Spinal 0.2%

Cardiorespiratory 0.4%

Pain only 82.7%

Other 10.3%
Table2

PRESENTING SYMPTOMS OF DECOMPRESSION
SICKNESS, SPORTS DIVERS

From Erde and Edmonds 1975. 100 cases

Cerebral (including inner ear) 33.0%

Cerebral with Spinal 5.0%

Spinal only 13.0%

Cardiorespiratory 1.0%

Pain only 33.0%
Emergency treatment

Divers do not come to the surface wearing a little label
saying“| havedecompressionsickness’. They cometothe
surface feeling terrible or are unconscious, or develop
symptoms after they get out of the water. A flow chart
(F gure4)5starts, “Donotpanic”. Thisisbecauseaccidents
arerare occurrences to the average diver, and the average
diverisnot goingto practice hisdiving first aid very often
and when one is faced with frightening and unfamiliar
circumstances it is very easy to run round in circles,
metaphorically, doing very little.

Thefirst question onehasto ask oneself when dealingwith
adiver who hasbeen involved in an accident in the water,
is“Isheinjured and bleeding to death”. If heisbleeding
briskly, squirting blood, the first thing to do isto stop that
bleeding. Because no matter what other resuscitation you
do, that man or woman can die from blood lossif amajor
artery isbleeding. Oncemassive bleedingisunder control
thenext question thefirst aider hasto askis, I sthe patient
conscious or unconscious?’ and thisis rapidly answered
by speaking to the victim. If thereis no reply one hasto
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START HERE sl

FIRST STEPS IN FIRST AID FOR DIVING ACCIDENTS

DO NOT PANIC
CONTROL MASSIVE EXTERNAL BLEEDING

SPEED IS VITAL

A 4
YES e | JNCONCIOUS ? —— e \[¢
v A 4
CLEAR AIRWAY OBSERVE
v .
NO 4 BREATHING? » YES NO 4 INJURY? B» YES
v 2 A 4 v
v PARALYSIS IMMOBILISE
PULSE? » YES - O s FRACTURES
A 4 A 4 PLACE ON SIDE with VISION
NO NOT BREATHING - or BALANCE
v - <
C.P.R. E.A.R. OXYGEN
\ 4 \ 4 /
CONTINUE CONTINUE OBSERVE |  START AGAIN
o A 2 v

REST & PROTECTION

START AGAIN /
CONTACT ASSISTANCE

SECURE EQUIPMENT FOR INSPECTION

URGENT MEDICAL ATTENTION P HOSPITAL RING DES 008 088 200
SEND REPORT TO *PROJECT STICKYBEAK" P.O.Box 120 NARRABEEN N.S.W. 2101

Figure4 Diver rescue flow chart
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assumethat heor sheisunconscious. Thenext questionis,
“Ishe or she breathing?’. If he or sheis, the next thing to
doistoroll himor her ontheir sideinthecomapositionand
observe how he or shedoes. If he or sheisnot breathing,
itisnecessary to give expired air resuscitation (EAR) and
the current recommendation in Australiaisto start with 5
quick breaths, thenfeel for apulse. If thereisapulse, carry
onwithEAR. If thereisno pul sethereonehasto start CPR.
Either is quite a performance to carry out in a crowded
diving boat. While giving EAR it is possible to give
oxygen enrichment. The rescuer takes a breath from his
own regulator attached to a Bendeez adaptor 6 screwed
intoan oxygen cylinder, between each puff intothepatient.
In thisway a high oxygen concentration can be given for
the patient.

A conscious patient has to be assessed for injury and if
there is none one has to observe to see whether he or she
develops symptoms that might be due to decompression
sicknessor air embolism, suchaspain, giddiness, difficulty
with breathing, paresis or paralysis and unconsciousness.
If the patient has an injury it has to be dealt with and the
patient observed.

All unconscious patients should be given oxygen as soon
aspossible. All patientshaving EAR or CPR should have
oxygen. Oncethepatient isbreathing on hisor her own he
or she should have 100% oxygen. With adiver itisfairly
easy to give 100% oxygen by putting a regulator on a
Bendeez and putting the regulator in the diver’s mouth.
There are problems with thisif the diver’s mouth will not
open, but usually it will.

If somebody devel opsdecompression sicknesssymptoms,
they must go on oxygen to try and slow down progression
of the symptoms while they are on the way to a
recompression facility. The aim of giving oxygen for a
decompressiondiving accidentistoexcludenitrogenfrom
that person’s lungs. If one can exclude further nitrogen
from that person’s lungs it vastly increases the outward
gradient of any nitrogen the diver has absorbed. Oxygen
ismost easily givenin Australiaby havinga'D’ or larger
sizecylinder of oxygenwiththediving party andaBendeez
adaptor which allowsthe diver’ s own regulator, which he
is certain to have with him, to be attached to the Bendeez
and so the diver gets oxygen through his own regulator.
This method works with divers because divers have been
taught to breath through their mouths. It does not work
with people who are not divers, as they do not like
breathing through their mouths. For them one must use a
bag and mask set up, whichisalittle bit more complicated
because one needs an oxygen regul ator, aflow meter,2m
of tubing, amask, a bag and an expiratory valve, and the
wholelot costsquiteal ot of money. Table3showstheCIG
Medishield Part Numbersand December 1987 prices. The
bag and mask has the snag that unlessit is put on by an
anaesthetist, an intensive care nurse, or mobile intensive

care ambulance officer, the mask is unlikely to achieve a
complete seal, and if the patient is bearded it is amost
inevitablethat it will not get acomplete seal except at the
price of extreme pressure on the person’sface. If thereis
any leak between the mask and the patient’ sface he or she
will not receive 100% oxygen. Intheefforttoavoidgiving
the patient more nitrogen, | prefer to use the Bendeez.

Table3

CIG-MEDISHIELD EQUIPMENT NEEDED FOR
GIVING 100 % OXYGEN BY MASK

Description Part number Price $A

Oxygen Regulator (to fit alarge oxygen cylinder)

518800 139.40
Flowmeter T™M 105 82.40
Tubing (2m) YR 62 per metre .60
Expiratory valve DF 655 163.20
4 litre bag OBM 372764 11.90
Male connector (to connect bag to mask)

OBM 1353552 32.05
Resuscitation face mask (adult)

515743 23.60
Clausen head harness OBM 301061 17.15

All divers should have a copy of the Diving Emergency
Handbook, by John Lippman and Stan Bugg. A new
revised edition’ has just recently been produced. On its
back page is aflow chart similar to the one in Figure 4,
which includes the Diver Emergency Service (DES)
number.

The Diver Emergency Service, is contacted by dialling
008088 200. A telephoneringsinthe Intensive Care Unit
of theRoyal AdelaideHospital. Itisansweredimmediately
and the diver is put onto the duty Hyperbaric Consultant
who may be in any part of Australia It is a highly
sophisticated system of switching telephone calls around
thecountry. TheAustralianUnderwater Federation (AUF)
publishesaplasticcardwhichisheaded” Diving Emergency
Service”, giving the phone number. This plastic card is
availableindiveshopsor fromthe AUF. Ononesideit has
thetelephone number, onthe other it hasthelist of what to
do. Theroutineisto telephone the DES number (008 088
200), statethat it isadiving emergency, provide detail s of
theincident, depth, time, location and symptoms, wait for
adviceand directions, act ontheadviceand directions, and
follow up by informing“ Project Stickybeak” by writingto
POBox 120, NARRABEEN NSW 2101. All information
is treated as confidential and all identifying details are
removed before any information is made public. Dr
Douglas Walker is interested in gathering details of all
diving accidents and accidentsthat have been avoided not
only infatal or nearly fatal ones.
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From overseas, one can contact DES by dialling ISD 61 8
223 28 555.

Thetreatment of DCS

The treatment of DCS is recompression, oxygen and
fluids, preferably very soon after the onset of symptom, as
this gives the best chance of recovery. Thistreatmentis
best given in a recompression chamber (RCC) equipped
with intensive care facilities, which means a hospital
hyperbaric unit. However, thisisnot always possible and
there may be long delays reaching a RCC from remote
aress.

Underwater oxygen therapy

Oxygeninthewater treatment, hyperbaric treatment, was
designed for remote locations, places where there was a
long delay before the patient could hope to get to a
recompression chamber. Thetypical scenario, when this
equipment was designed by Carl Edmondss in the late
1960s and early 1970s, was that people would develop
DCSintherelatively less remote parts of the Pacific and
even if they immediately got through to the RAN School
of Underwater Medicine, it would be over 24 hoursbefore
they could possibly be retrieved. There were delays
involved getting aHerculesairborneand flowntowherever
the patient was, and it had to arrive in daylight because
usually theisland did not havelanding lightsonitsairstrip.
Then it often had to then wait overnight and take off the
next morning. Sometimesit took two days or moreto get
apatient to Sydney. Remember that the sooner apersonis
recompressed, the better chance he or she has of a useful
clinical result.

What are the advantages of hyperbaric oxygen in water?
Therearenoneif oneiscloseto arecompression chamber.
The diver must be a long time from a recompression
chamber before in water oxygen has an advantage. By
longtime, | meanthat it will takemorethan 6 hourstoreach
thechamber. | think that if | had aparaplegial would bring
that time down to one hour. It isawarm water, tropical
island, treatment. Itisatreatment for out of theway places,
with long delays in reaching a recompression chamber.
Although Carl Edmonds has tried it in the Antarctic, |
consider that in southern Australian waters, without extra
heating, one would convert a decompression sickness
patient into a patient suffering from a combination of
decompression sickness and hypothermia. Its major
advantage is that no nitrogen is added to the body during
trestment. Thebubblesareapproximately halvedinvolume,
whatever shape of sizethey are. With round bubblesthe
diameter isreduced by approximately 20%. Thediameter
of along bubbleinablood vessel will not bereduced at all,
but the length will be reduced, so reducing the frictional
resistanceandincreasi ng thechancesof thebubblemoving
on. Thereisalarge nitrogen pressure gradient out of the

bubble. Thereisincreased oxygenation of thetissuesthat
arebeing perfused. Alsothereisincreased oxygenation of
thetissuesthat are not being perfused because oxygen will
diffusemuchfurther becauseof thehigh pressuregradient.

Thereissaidtobenorisk of oxygentoxicity. Theonly case
reported of oxygen toxicity using this system9 was some
yearsago and it isdisputed by somepeople.10 Thereisno
risk of decompression sicknessfor theattendants. Finally,
wet suits are still effective insulation at 9m.

What does one need to give the treatment in aremote part
of theworldwithwarmwater? Emergency decompression
in water using oxygen requires a full face mask. The
chances of a person having an oxygen convulsion under
water are low resting at 9m but it is always possible. A
person who has not got afull face mask on when he hasa
fitisalmost certainly going to drown. So afull face mask
shouldbeused. If the patient vomitsunder water, heor she
vomits into the mask. It is arelatively simple matter to
clear the vomit from the mask. A finger is put under the
chin and the mask lifted up alittle bit and the vomit will
trickle out into the water. The patient needs a wet suit
includingahood. He or sheneedsashot ropeto hang onto.
A ropeis needed to support the patient so that the patient
cannot drop. Preferably this should end in a seat for the
patient because sitting in a rope soon becomes very
uncomfortable. The depth must be limited to 9m and that
is achieved by putting a mark on the rope 9m from the
patient and keeping the mark at the surface. The patient
must beover weighted, and it isagood ideato put aweight
on each ankle so that his or her legs do not float up. An
attendant is needed in the water to watch the patient. A
communications system is needed. The simplest
communication systemisthat the patient talksinto thefull
facemask. Thisiseasily understood by theattendant. The
attendant must have some sort of slate to write on so that
he can write messages for the patient to read. When
information hasto betaken to the surfacethe simplest way
isfor theattendant to signal thesurfacefor another attendant
to besent down. When heor shearrives, thefirst attendant
goes up to the surface and gives the message to the
supervisor.

Theequipment SPUM ShasisaScubaPro Visionnairefull
face mask (Figure 5) and the hose comes off thetop of the
mask. Ithastobeled downthepatient’ sback and put under
theweight belt so that if the patient does convulseit isnot
going to bedislodged by the patient thrashing about. With
theVisionnairefull facemask theglassactsasaninhalation
diaphragm. Theinboard end of theequipmentispreferably
a ‘G’ size cylinder of oxygen which will last for a full
treatment, and an oxygen regul ator which hasto beadj usted
to asnear 100 psi as possible. Anaesthetic regulators are
set to 60 psi and can seldom be adjusted above 80 psi. The
oxygen hosemust beclearly marked infeet or metresso as
to control the ascent. There has to be a tender for the
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Figureb5. Diver in Visionnaire full facemask ready
for in water oxygen recompression.

oxygen hose, to keep an eyeonthepatient. Therehasto be
aminimum of asparetender. Someonehasto keeprecords
of times and depths. So there has to be a minimum team
of 4. Thenall thatisneededis9 metresdepth of water. This
can quite often be found alongside a jetty, and if not, one
has to take the patient out to sea.

The patient isput on oxygen. Thefacemask must befitted
tightly tothehead, becauseif itisnot tight water getsinand
thatisuncomfortableand may bedangerous. Theattendant
iskitted up breathing air, the patient islowered to 9 mwith
the attendant alongside him. The patient staysat 9 m for
30-90 minutes depending on the progress of his
decompression sickness. If it wasapain only bend and it
iscompletely cured by 30 minutes, the patient may start the
ascent. If the patient has neurologica decompression
sicknessand iscompl etely cured by 30 minutes, he should
be kept at 9 m for at least another 30 minutes. The ascent
rateiseither Lmetreevery 12 minutesor, whatisfractionally
slower, 1 foot every 4 minutes. These rates give ascent
times of nearly 2 hours, so it is a short oxygen treatment.

If the oxygen runs out the patient is brought straight to the
surface because the whole object of the exercise is to
exclude further nitrogen loading. The patient must not be
givenairwhileunder water. Oncethetreatmentiscompleted
the patient is given oxygen by mask for alternate hoursfor
the next 12 hours.

Hyperbaric oxygen inthewater isan emergency treatment
for use in warm water in places where achamber ismore
than 6 hoursaway. | have no intention of promoting it as
anything other than asecond best treatment compared with
chamber treatment. However, itisfar better for the patient
to be treated promptly than to have long delay. | am
unaware of any cases who have been made worse by this
treatment. Therearesufficient peoplewho do not approve
of in-water oxygen recompressionto makeit fairly certain
that should anyone have been made worse theword would
get out.
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