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REPORT OF A SCUBA DI VI NG TRAI NI NG COURSE FOR PARAPLEG CS AND DOUBLE LEG AMPUTEES W TH
AN ASSESSMENT OF PHYSI OLOG CAL AND REHABI LI TATI ON FACTCORS

NC Flem ng, Institute of CQceanographic Sciences, UK
Y Mel aned, |srael Undersea Exploration Society, Haifa, |srae

ABSTRACT

Si x severely disabled men were selected for their swinmmng ability and
physi ol ogi cal suitability for diving. Four paraplegics - T4, T6, T12, and
L3, and two doubl e | eg anput ees, one wi t h bot h | egs anput at ed above t he knee,
one with one above and one below. The three high | esion paraplegics and
the nore severe doubl e anputee were nornally nobile only in wheel chairs.
Medi cal history and present physical status is presented for all trainees.
Adailyreport is givenof afive-day acquai ntance di vi ng cour se duri ng whi ch
the trainees conpleted all the nornmal scuba pool training schedule as
required by t he Confederati on Mondi al e des Acti vites Subaquati ques and t he
British Sub Aqua Club. The course concluded with trainees diving in the
open sea. It is concluded that self-contained diving training is an
excellent rehabilitatory activity for disabled people with the foll ow ng
limtations: no paraplegic should diveinthe seawth alesion above T5;
no parapl egic whose injury was caused by bends should dive at all; no
di sabl ed diver should undertake deconpression dives. Certain genera
limtations should be appliedto weather conditions, etc. Recomendati ons
are made for further training courses, and for supervision of disabled
peopl e in diving schools and cl ubs.

* *x * *x * * *x *

DI VI NG TRAI NI NG FOR THE SERI QUSLY DI SABLED

| NTRODUCTI ON

Since the 1940s it has been recogni sed that sports offer to di sabl ed peopl e a uni que
opportunity to inprove their health, enjoy thenmselves, and achieve socia
participation and acceptance. Since the inception of the Stoke Mandevill e ganes by
Sir Ludwig GQuttman in 1948 this aspect of rehabilitation has received public
recognition all over the world.

Because of the institutional background of hospital life, and the need to supervise
many subjects with fewinstructors, it is natural that enphasis has usually been on
t eam ganmes and conpetitive ganes. These ganes have al so, in western culture, been
grant ed great respect, sothat di sabl ed peopl e acquired soci al integration by pl ayi ng
such ganes, and particularly by winning. Less attention has been paid to the nore
solitary sports, characterised in the extrene by the rugged individualist clinbing
Mount Everest. This class of sports included skiing, canoeing, sailing, mountain
cli nbi ng, diving, pony trekki ng, canpi ng, canpi ng, cavi ng or pot-holing, parachuting,
flying, hang-gliding, gliding, etc. They are sonetines described as ‘adventure
sports or ‘risk’ sports.

Inviewof theriskentail edinnost of these activities, andthe outdoor nobil e nature
whi ch makes supervision difficult, it may seemperverse to encourage people to take
part who have al ready suffered severe injury or disability at | east once. However,
there is a good case to be nmade, and this will be put forward fully at the end of
this paper. At this point it is sufficient to say that there is a psychol ogi ca
di fference between teamconpetitive ganes and adventure sports, and that peopl e who
are attracted to one are often not attracted to the other. Thus, granted that sports
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have rehabilitative value, adventure sports reach a new section of the disabled
popul ation. The risk elenment is no higher than with abl e-bodi ed peopl e since the
essential art of learningthese activitiesistolearnhowtomintaintheriskwthin
acceptable Iints by nodi fying the techniques and restricting the task attenpted.

DEFI NI TI ON OF THE PRCBLEM

Swi M ng has | ong been recognised as a sport of enornous val ue, though usually
restricted to a pool, and we only know of a few exanpl es of seriously di sabl ed peopl e
who attenpt long distance swins in the open sea.

Several individuals have taught themsel ves SCUBA diving, but there has been little
formal attenpt to define standards of diving instruction and diving qualifications
so that disabled people may acquire safe diving training.

The United States army has run several courses in Hawaii for soldiers with single
and doubl e | eg anmputations, and we have been inforned by an instructor in Guam of
a diver who learnt to dive although he had one arm anputated at the shoul der, and
the other at the wist.

At this point we shoul d defi ne what we nean by a seriously di sabl ed person, and what
degree of self-sufficiency is aimed at in training. In the context of diving, the
anput ati on of one legis not serious, because nmany peopl e can swimwell w th one | eg.
There are probl ens i n wal ki ng about wearing the equi prent, but they are not nedical
or physiol ogi cal probl ens, nor peculiar to diving. The absence of a hand or armis
nore serious, since a diver frequently has to adjust his equi pnment whil e underwat er.
However, the probl emi s one whi ch can be sol ved by caref ul supervisionandinstruction
by a good diving instructor, who nust judge the safety of the pupil. There is no
speci al nedi cal problem

The cl ass of disability which we are consideringis typifiedby doubleleg anputation
or parapl egi c spinal lesion. The preciselinitations of safe divingw Il be di scussed
bel ow, but it is obvious that any injury which affects the subject’s respiration,
sinus, heart, etc. inmmediately debars him from open water diving.

It isinportant also to define the conpetence in diving which we intend the subject
to acquire. |In 1966 M Pritchard i n Kenya showed that diving was possible even for
a cervical | esion. He dived acconpani ed by two friends who lifted himintothe water,
fitted hi s aqual ung, and t owed hi mabout underwater. Thi s has enornous psychol ogi cal
val ue for the individual who enjoys the underwater world, but does not constitute
saf e di ving at an i ndependent level. Inthelate 60s and early 70s several i ndividual
parapl egics found that it was possible to dive, particularly R Head of London,
Engl and, who was an active diver for nany years with a partial T10 | esion.

The | evel of conpetence which we are seeking to achieve is as follows:- the subject
is passed as nedically fit to dive so that his conpani ons do not have to worry about
him He drives hinself to the dive site, | ooks after his own diving equi pnent, but
may need assi stance getting into a boat, and getting his scuba gear fitted in the
water. Once dressed he can swi munai ded, dive, adjust his equipnment, performall
t he normal saf ety exerci ses, swi mi nthe conpany of a buddy di ver, nonitor the progress
of the dive, control his ascent, and swmto the boat on the surface. At the boat
he wi Il probably require further assistance to renmove his equi pnent and to get back
on board. Inthe event of beconi ng separated fromthe boat he couldinflate hislife-
j acket and survive for many hours. This |level of i ndependence ensures a hi gh degree
of safety, and permts the disabled personto join in diving groups of able-bodied
peopl e, to enj oy underwat er observati on, phot ography, natural history, or underwater
sci ence and research.
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MEDI CAL AND PHYSI OLOd CAL REQUI REMENTS FOR SUBJECTS

In July 1974 six disabled men were selected fromthe |srael Defence Forces wounded
sol diersrehabilitationprogramme. Thecriteria of the nedical exani nati on used were
t he sanme as t hose demanded for any person whoistojoinadivingcourse. (References:
Bennett and Elliott, Mles, CMAS, NAU, MAC, etc). | n addition each case was examni ned
separately taking into consideration the causes of the injury, and the results of
the criterion for uninjured people necessitates a conpletely normal physiol ogi ca
system central nervous system ear nose and throat, and sinuses. In short, the
potential diver should be very fit.

The exami nation included a preci se medical history (anamesia) plus a description
of the present physical status, as well as the character of the applicant as far as
it couldpossiblybejudged. Wthregardtodi sabl eddivers, all thefactors nenti oned
above were taken into consideration, plus the eight follow ng special points:

1. The respiratory systemshoul d be conpletely normal. Al the respiratory
nmuscl es should be under control, and the spinal |esion not above T5,
preferably not above T8.

2. It isof extreneinportancethat the skinconditionof aparaplegicis proper
wi thout any injury, kobitus (pressure sores). For anputees, the scars
shoul d be conpl et el y heal ed or perfect, neaning at | east three nonths after
anput at i ons.

3. The par apl egi ¢ shoul d not have any urinary tract infection, and shoul d have
full control of urine and bowel novenents, with or wi thout artificial aids.
4, Ful | est consideration should be given to the personality of the disabl ed

person: he should show self-discipline, with a full know edge of his own
abilities and disabilities. He should be of steady character with the
capability of wi thstandi ng anxi ety and wi t hst andi ng anxi ety and panic. He
shoul d al so be of a co-operative nature, accepting orders fromhis superiors
wi t hout resentnent.

5. He shoul d be an excellent swimer, participating regularly in intensive
swi nmi ng, including sea sw nming.

6. He shoul d pass physical tests and exerci ses concerned in preparation for
the course, and if necessary undergo special physio-therapeutica
trai ni ng.

7. If heis aparaplegic, hisdisability should not have been caused by a spi nal

bend (discussion below), nor by arterio-vascular nalfornation, nor by
transverse nyelitis.

8. It should be pointed out to persons with partial spinal |esions, from
what ever cause, that there is a possibility that diving m ght make the
| esion complete. There is no record of this ever having happened ot her
than with bends cases, but it is a possibility. There are several cases
of peoplewith partial traumatol ogical lesions divingwithnoill effects.

Descripti on OF COURSE CANDI DATES

CASE A

Date of birth: 1947

Date of injury: 28 February 1969

I njury: @un- shot wound penetrating the right upper thorax, lung, and | am na of

the fourth thoracicvertebra, withlaceration of nerveroots ontheright
side and contusion of the spinal cord.
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Status after treatnent:
State after deconpression | anenectony at | evel T4-5 (27 February 1969).
The bull et during penetration caused intra parenchi mal haenorrhage in
t he upper apex of the right | ung and haenopneunot hor ax, and was oper at ed.
Aweek after operationall X-rays werewithinnormal lints. The patient
remai ned a parapl egic T4.
Medi cal history:
Beforethe injury thereis nothingto say, and Case A was al ways heal t hy.
Present physical status:
Except for theresult of theinjuryiswthout pathol ogical finding. Lung
and heart within nornal linits.

Not e: As a result of the high injury it was deci ded that this person was not
fit for sea diving, but he was allowed to participate in the exercises
in the swinmng pool with full guidance. This was in order to define
nore precisely the realistic limts for disabled divers. Case A
performed nost of the exercises correctly, but it was clear that short
bursts of intense exercise caused a difficulty in breathing. This was
because he was breathing only with the di aphragm

CASE B

Date of birth: 4 Septenber 1945

Date of injury: 21 July 1970

Type of injury: Gun-shot wound of the chest. Bilateral haenppneunothorax with

fracture of sixth rib and scapul ar. Parapl egia T6.

Treatment: The penetrating wound back | eft shoul der, and exit wound in the right
shoul der. Suction applied twice and after 4 days of tracheotony, his
condition was i nmproved. He was left paraplegic with sensory |evel of

T.6. X-ray of chest and heart w thin nornal l[imts.

Medi cal history:
According to the check sheet the ananmesi a excl uded any il |l ness past or
present.

Present physical status:
Bl ood pressure 70/110. 60 seconds later - 70.

Ears, eustachian tubes, sinus and pharynx, within normal linits.
Chest, good expansi on, good al veol ar breathing on both |ungs.
Heart - rate 70, regular sinus rhythm wthin normal linits.

Chest x-ray - normal . State of fracturedrib6thright, slight thickening
of pleura in that region

Parapl egic with sensory |evel at T6.

Skin on | egs healthy without any pressure sores. Good bl ood supply to
the extrenmties.

Concl usi on: Case B passed the acquai ntance course successfully performng all the
exercises to the satisfaction of the instructors, including one diveto
7 netres in the open sea.

CASE C

Date of birth: 1947

Date of injury: 27 August 1970

Type of injury: Gun-shot wound entered ri ght si de of the back vertebra T12, passed

t hrough the spleen and cane out through the left side of the body.
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Treatnent: Had a spl enectony.

Status after treatnent:
Paraplegic with sensory |evel L2. Has had several wurinary tract
infections, but left the hospital in a good condition.

Medi cal History:

According to the check-up sheet the artamesi a excludes any illness in
the past. After theinjury always heal thy, only occasional urinary tract
i nfection.

Present Physical Status:
Bl ood pressure - 110/70 Pul se - 60, 80, 70, 60.

Ears, eustachian tube, ear drum pharynx, within normal linits.
Chest - good expansion, alveolar breathing with both |ungs.
Heart - regular sinus rhythmw thin normal linits.

Neur ol ogi cal - paraplegia with sensory | evel L2. No sense of position,
no sense of vibration, noreflexes inleg, stomach reflex w thin nornmnal
limts, | ower epigastriumreflex absent, nofeelinginthegenital area,
no feeling in the sphincters.

Chest X-ray - without pathol ogical findings.

Concl usi ons: Case Cpassed t he acquai nt ance cour se successfully, perforningall the
exercises to the satisfaction of the instructors, including one diveto
a depth of netres in the open sea.

CASE D

Date of birth: 2 Novenber 1947

Date of injury: 10 June 1967

Type of injury: Conpressi on of cauda equina at level 111, IV.

Treatnent: Deconpression | am nectony.
Status after treatnent:
Lesion L3-5. State post haenothorax right side, state after rupture of
liver (laparotony).
Medi cal history:
According to the nedical sheet there was no ill ness before the injury.
After the injury there was paral ysis bel ow t he knees.
Present physical status:
Bl ood pressure - 130/8. Pulse - 80, 100, 80.
Ears, sinus, nose, eustachi antube, pharynx, without pathol ogi cal finds.
Chest - good expansion, alveolar breathing in both |ungs.
Heart - Sinus rhythmregular 80. Wthin normal linits.
Chest X-ray - without pathological finding, Iung and heart.
Neur ol ogi cal - paralysis belowthe knees. Wth control of sphincters.

Concl usi ons: Case D passed the acquai ntance course successfully and perforned all
the exercises to the satisfaction of theinstructors, including one dive
to a depth of 7 netres in the open sea.

CASE E
Date of birth: 20 Cct ober 1945
Date of injury: August 1969

Type of injury and treatnent:
Anput ati on above knee right. Rupture and fracture of right hand.
Anput ati on of left foot.

Medi cal history:
Medi cal record sheet shows al ways heal t hy.
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Present physical status:
Bl ood pressure - 110/ 70.
Pul se - 60, 80, 60
Ears, nose, eustachian tube, sinus, pharynx, without pathol ogical
findi ng.
Chest - wi thout pathol ogical finding.
Chest x-ray - Lungs and heart wi t hout pat hol ogi cal finding. Asmall netal
fragment 0.5 cns x 0.5 cns belowrib 10 on left side. Al scars have
heal ed perfectly and are dry.

Concl usi ons: Case E passed t he acquai nt ance course successfully performng all the
exercises to the satisfaction of the instructors, and made one dive to
a depth of 7 netres at sea

CASE F

Date of birth: 1947

Date of injury: Cct ober 1973

Injury and treatnent:
Bot h | egs anput at ed above the knee.

Medi cal History and Present physical status:
Heal t hy.

Concl usions: Case F passed t he acquai nt ance course successfully performng all the
exercises to the satisfaction of the instructors, including one diveto
a depth of 7 nmetres in the sea.

PHYSI OTHERAPY AND PHYSI CAL TRAI NI NG

Medi cal exam nation shows whether people have disabling conditions which would
prevent themfromdiving, but even if they are nedically suitable they may not be
fitinthe sportsman’s sense of beingintraining. Divingdoes require quickreflexes
and physical exertion, and fitness is therefore essential. Subjects for a diving
course should be able to pull down with 1/8 -1/5 their body wei ght on each hand at
full armextension sideways. They should swimregularly, and | ead an active life,
i nvol ving frequent transfers in and out of wheel chairs, or wal king on crutches.

If the nornmal |evel of physical activity of the subject, and his present physica
condition, do not satisfy a physiotherapist or physical training instructor that he
isfit todive, then a course of exercises shoul d be attended for several weeks pri or
to comrenci ng di ving training. This course wouldinvolve at | east an hour of swi mm ng
daily, with bar exercises, walking on callipers, and exercises with weights,
punchbags, etc.

DESCRI PTI ON CF THE DI VI NG COURSE, JULY 1974

The six subj ects mentioned above were sel ected by the |Israel War Veterans Di sabl ed
Rehabi litati on organi sation, and the nedical exaninations carried out by Yehuda
Mel amred and Dan Harel. The course ran fromJuly 11-16th, based at Tivon, a snall
town near Haifa, Israel. A staff of diving instructors, swimrng instructors, and
physi ot her api sts was assenbl ed. The essential point is that every di sabl ed subj ect
was acconpani ed by a diving instructor when in the water in the training pool, and
by two i nstructors, wheninthe sea. Thevisibility inthe pool was about 3.0 netres,
and there was no attenpt to run an underwater class, with one instructor supervising
several pupils.
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Pre-course training

The subj ects gathered at the Tivon swi nm ng pool a week before the course and were
tested for swimring ability. They purchased nmasks and snorkels, and practised
swinming with themin the pool

Cour se routine

I't was originally plannedthat the course should be full-tineduringthe day, all ow ng
atotal of 6 hours for | ectures and pool sessions each day. Sone of the course pupils
had to continue studies and exans in the nornings, and thus the tinetable was
reschedul ed to run from 1500 to 1900 or | ater each day. The pupils thus had a very
heavy day’ s work. Four days of pool exercises and theoretical | ectures were foll owed
by one day for diving in the open sea at Akko. Pupils drove thenselves to and from
t he pool and | ecture areas, changed i nto swi nmingtrunks thensel ves, and i n nost cases
could get in and out of the pool w thout assistance.

Course syl | abus

The cour se syl | abus was based onthe British Sub- Aqua C ub 3rd and 2nd C ass st andar ds,
and the training nethods of the |Israel Underwater Federation

DAY 1 - Denonstration by disabledinstructor (NCF) of the foll owi ng exercises inthe
pool

(a) Fitting mask and snorkel on pool side and entering water

(b) Fitting mask and snorkel while swi mm ng

(c) Duck-dive to 3 nmetre depth

(d) Swim 20 netres underwater

(e) 3 rolls forward underwater on one breath

(f) 3 rolls backwards underwater on one breath

(g) Breathing through snorkel wi thout mask, face down in the water
(h) Fitting scuba set while hanging on side of poo

(i) Adjusting buoyancy with air-inflatable life-jacket (ABLJ)

(j) Removing and repl aci ng mask and scuba nout hpi ece underwat er
(k) Removing weight belt, mask, and scuba underwater, and free ascent

The pupils then swam 180 netres each on the surface, at a steady pace. The T4 Case
A was considerably slower than the others, though the swimwas not tined.

The pupi | s then denpnstrat ed br eat h- hol di ng and confi dence inthe water by |ying face
down floating on the surface for as long as possible. Times, wthout
hyperventil ation, were as foll ows:

Case A - 35 secs Case B - 1 nmin 42 secs Case C- 1 mn 35 secs;
Case D- 1 min 20 secs; Case E - no test; Case F - 28 secs.

Pupils hung on the side of the pool and breathed t hrough snorkel without wearing a
mask for one minute. Al adapted successfully with the exception of Case A, who had
to continue practising. Al pupils then swam 20-30 netres subnerged on a single
breath, with tines varying from 20-40 seconds

Pupi |l s then denonstrated forward and backward rolls underwater equi pped only with
mask and snorkel. Al pupils achieved 3 rolls on one breath, with the exception of
Case A who could only do two. It was clear that, although very conpetent and self-
possessed in the water, this exercise required greater breath control and i nhal ation
than coul d be achi eved usi ng the di aphragm al one.
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Pupi | s then practised fitting mask and snorkel while swimringor floatinginthe pool.
For a parapl egic, or double anputee without fins, this is nuch nore difficult than
it sounds, since the act of raising the hands out of the water causes the body and
t he head to sink. The nost effective techni que was as follows: the pupil duck-dived
to 3 netres and pi cked up t he nmask and snorkel fromthe bottom The snorkel was then
tucked into the side of the swimrng trunks while the mask was fitted. Since the
head and the nouth sank into the water during mask fitting, breath-holding was
requi red, and the mask was inevitably full of water. As soon as the mask was seal ed
t he pupi| breathed t hrough his nouth, swi nmming with one hand, whil e he recovered his
snorkel . The snorkel was fitted while breathhol di ng agai n, and then the mask coul d
be cl eared of water by inhaling through the snorkel and exhalingintothe nask. Most
pupi | s made several attenpts before succeedinginthistest, and Case Afoundit very
difficult because of his difficulty in preventing inhalation through the nose.

During this pool session pupils were inthe water for nearly two hours, nost of that
ti me being actively devoted to exerci ses, and part of it hangi ng on the side. Because
of the effort involved getting in and out of the pool, pupils tended to keep this
to a minimm Several pupils scratched or grazed their legs, in spite of frequent
war ni ngs. In subsequent sessions all paraplegic pupils wore elastic athletic
bandages around their knees, and a canvas pad was arranged on t he side of the poo
in the corner.

Lectures before and after the pool session included the follow ng topics: Mbility
for the disabled diver; physics of diving; liquid|laws (Boyle's Law, Charles’ Law,
Dalton’s Law, Henry’'s Law); outline of the physiol ogy of diving; respiratory system
dangers of hyperventilation and incorrect breathing.

DAY 2: The pupils spent 25 nminutes in the pool repeating the exercises |earnt on
Day 1. To test confidence and sense of direction, all pupils then swamone | ength
on the surface with the mask conpl etely bl acked out.

This was foll owed by a 45 minute | ecture at the pool -si de on the foll ow ng subj ects,
wi t h denonstrations: adjustnment of ABLJ, fillingandfitting ABLJ cylinder, buoyancy
adj ustnent while diving, breath control, principle of breathing regulator, fitting
regul ator to tank, testing tank pressure, i nportance of exhali ng during ascent, hand
si gnal s.

The pupils all filled their own ABLJ cylinders fromtheir scuba tanks, and entered
the water for their first exercises with scuba equipnent. |In each case the pupi
entered the pool at the corner wearing mask, snorkel, and ABLJ. The scuba set was
| ower ed besi de the pupil as he hung on the rail, and the instructor hel ped the pupi
to fit the set and adjust the harness. Wth an inflated ABLJ the pupil could fit
t he scuba gear without help. Two or three pupils were in the pool at a tine, each
with an instructor. The pupils dived to rehearse hand signals, and then perforned
the following tests: two |l engths of the 30 netre pool subnerged on scuba; rolls and
| oops to denponstrate attitude control; buoyancy control by breathing; clearing the
mask of water.

Perf ormance was very variable. Case A was good on sw nm ng and hand signals, but
coul d not clear mask; Case B was so confident that he took of f his mask conmpletely
several tines and exchanged masks with his instructor while subnmerged; Cases C, C
and E performed well; Case F was confident and successful, but had difficulty in
mai ntai ning a bal anced attitude in the water

Each pupil was subnerged for 20-30 m nutes on scuba. Although they wore ABLJs they

wer e not pernittedto adjust buoyancy t hensel ves for the first day, to avoi dthe danger
of over-inflation and rapid ascent. The instructor adjusted the buoyancy as needed.
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There were no lectures on this day.

DAY 3: In the pool training all pupils dived first to rehearse the I esson of the
previ ous day. After assenbling and donning their ABLJ and scuba gear they perforned
the following tests: rolls forward and backwards; renove and replace regul ator
nmout hpi ece; renove and repl ace mask underwat er. Pupil A was subnerged for 16 m nutes
but coul d not succeed i n nask cl earing; the other pupils conpletedthe testsintines
as follows: B - 16 minutes, C- 9 minutes, D9 nmnutes and E - 14 ni nutes. Pupil
F had extrene difficulty in getting his attitude trimbal anced, and worked cl osely
wi th aninstructor attachi ngwei ghts onvarious positionsonthetorsountil stability
was gai ned. Thi s was achi eved by fitting weightstothe ABLJ at t he upper chest | evel .
Pupil F was subnerged for 18 mi nutes.

A pool -side lecture and denonstration was then given on the follow ng topics:
operation of the ABLJ, control of ascents, effect of wearing a diving suit, effect
of pressure on buoyancy of suit and ABLJ, effects of work, cold, and depth on rate
of air consunption, variations in breathingresistance with depth and tank pressure.
There was a denonstration of the correct order of donning equipnent.

Al'l pupilsthendivedwiththeir instructorsinthe pool and carried out the follow ng
exerci ses: submerge and share the scuba nout hpi ece breathing alternately with the
instructor for several minutes; swim one |length subnerged, surface, change to
snor kel , and swi mone | engt h on t he surface; swi mone | engt h underwat er wi t h a bl acked-
out face mask. All pupils conpleted these tests successfully.

Inthe eveningtherewas alectureonthefollow ngtopics: physiology under pressure;
ef fects of the various gas | aws as they apply to the gas spaces of the body; Dalton’s
Law and the various kinds of gas poisoning, oxygen, nitrogen narcosis, carbon
nonoxi de, carbon di oxi de, and hydrocarbon gases.

This was foll owed by al ecture on nobility for di sabl ed peopl e on di vi ng expedi ti ons,
i ncl udi ng net hods of crossing rough ground, negotiating steps, canping, and |living
rough.

DAY 4: The course gat hered at the pool to practise the advanced exerci ses of fitting
and renovi ng conpl et e scuba gear whil e subnmerged, and life-saving. It was expl ai ned
t hat renovi ng scuba gear underwat er was possi bl y useful incertainkinds of energency,
and that donni ng equi prent underwater was rel evant to changing sets for prol onged
deconpression, etc. However, it was nade cl ear that the principle reasons for these
tests was to show conplete control of the equipnment by the pupil, and conplete
confidence underwat er.

For renovi ng equi pnent the pupils were instructed to proceed as follows: sit onthe
bottom renmove wei ght belt and place it across the | egs, unfasten scuba harness and
slip off one shoul der strap, swing tank round and slip of f the other shoul der strap,
pul | tank down beside diver and lay it on the bottomso that the regulator is close
to the diver, renove mask and snorkel and place themon the bottom start to turn
of f thetank pillar-valve, take onelarge breath and cl ose t he tank conpl etely, ascend
slowy exhaling all the tine.

For fitting equipnment underwater all the gear was thrown into 2-3 nmetre depth with
the tank pillar-val ve turned on, and t he regul at or nout hpi ece t ucked under t he wei ght
belt to prevent free venting. The pupils wereinstructedto proceed as follows: swim
down, pick up nouthpiece and start breathing, take weight belt off tank and place
across legs while sitting onthe bottom pick up mask, fit and clear it, pick uptank,
slip one armt hrough harness, sw ng tank round behi nd back or over t he head, put other
armt hr ough har ness, faster wai st buckle, fit wei ght belt, swi mone | ength subner ged,
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surface slowy.

It was expl ained that the second exercise was nuch nore difficult than the first.
Pupi | s nust conpete the first exercise to qualify for a sea dive, but would not be
disqualifiedif they failed to conplete the second. For parapl egics with no control
of their waist nuscles it should be appreciated that both exercises require an
extrenmely acute sense of bal ance, and conti nuous slight hand novenents to prevent
the diver falling over. NCF then gave a denonstration of fitting the equipnent
underwat er using the technique as instructed.

The pupils then carried out exercises as follows:

A - Had not achi eved sufficient control to attenpt these tests. Was givenintensive
instruction in breath control, balance, and nask clearing. |nproved rapidly.

B - Renoved equiprent swiftly and calmy. Had trouble with balance during fitting
equi pment, and i nstructor held | egs down to i nprove stability. Conpleted both
tests.

- as for B, but could have conpl eted exercise w thout help

as for B

- both exercises conpleted quickly and cal My without any help

- both exercises conpleted quickly and cal My without any help

Mmoo

Pupils B - F were very enthusiastic about these tests, and carried themout several
times inorder toinprove their efficiency. Theinstructors then denonstrated life-
savi ngwi th each pupil inturn, bringingthemtothe surface andtow ngthemonelength
of the pool. The pupils were shown that they could assist a diver indifficulty by
rel easing his weight belt and/or inflating his ABLJ, but these exercises were not
practi sed.

In the evening there was a | ecture on the followi ng topics: structure and function
of the sinus, ear, eustachian tube, ear-drum circul ation and respiration, function
of alveoli, risks of enbolism and blocked alveoli, dangers of heat |oss and
exhaustion; dive planning.

This was fol l owed by a | ecture on nethods suitable for di sabl ed peopl e getting from
the shore onto diving boats, in and out of the sea fromvarious kinds of beach and
foreshore, and fromboats into the sea and out again.

DAY 5: The class and i nstructors net at the quay-side in the harbour of Akko at 0715.
The early hour was chosen to try and avoid the wi nd which gets up during the day.
After careful consultation and di scussi on YMand NCF had deci ded that it was not safe
for A todiveinthe seaw th scubatanks. While he undoubtedly had excel |l ent nent al
and enotional adaptation to diving, the height of the lesion at T4 made diving
danger ous anywhere except in a pool under supervision. At 0750 the first pair of
pupils, B and F boarded the 8 netre di vi ng boat, acconpani ed by diving i nstructors,
a doctor (YM and physi ot herapi sts and observers. In a water depth of 8 netres the
boat was anchored, the pupils | owered t hensel ves over the side, and the instructors
hel ped themto fit scuba gear in the water. Each pupil dived in the conpany of two
instructors, and the visibility was | ess than 3 netres. They were submerged for 20
m nutes, and then returned to the boat. F was able to get fromthe boat into the
wat er and out again unassisted, but B required assistance.

The boat returned to shore, and the personnel were exchanged so that the other four

course nenbers could put to sea. Pupils C and E carried out the sane dive as the
first pair, inaslight wind with a half netre swell. Pupil Ddived | ast, by which
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time, nearly 1000, there was a strong breeze and waves of about 1.0 netre. Pupil
A snorkell ed safely for about half an hour, but did not dive.

On July 22nd 1974 pupil s A, C, Dand E gave a denonstrati on of di ving at Beith Hal ochem
Sports Centre for the Disabled, near Tel Aviv. The pool was 50 netres long with
excellent clear water, and the denpbnstration was docunmented wi th underwater
phot ogr aphs and underwat er tel evision. An audience of several hundred watched the
denonstration at the pool, and the participants were presented with certificates
recordi ng their achievenents.

DI SCUSSI ON

Ef fecti veness of the course

The cour se descri bed above was desi gned as an acquai nt ance course to denonstrat e t hat
seriously di sabl ed peopl e coul d nast er the t echni ques of scuba diving insafety, and
to establish the best nmet hods of diving and i nstruction. The progress of the course
has been presented in detail since authorities wishingtofollowor inprove uponthis
exanmple will naturally be very cautious, not to say sceptical, and it is therefore
i mportant to provi de exact evi dence of the progress of a group pupils. The question
of further training will be discussed bel ow

Maxi nrum degree of injury permssible

Thi s probl emhas al ready been di scussed in the section on nedical criteria, but is
consi dered here fromthe point of view of safety on a dive in the open sea, rather
than froma purely physiol ogi cal standpoint. |t has been denonstrated clearly that
T4 paraplegic lesion prevents diving in the open sea. Whilst pupil A showed the
great est courage, self-control, and conpetence inthe water, the |l oss of respiratory
nmuscl es was critical. |In contrast, pupil Bwith a T6 | esion was conpletely safe.
This confirns the theoretical prediction that T5 is the highest | esion which can be
permitted diving inthe present definition. Any pupil with alesion above T8 shoul d
be scrutinised especially carefully.

The nost serious problens of safety related to attitude control in the water, and
the restrictions resulting fromthe hands being required both for propul sion and
adj ust nent of equi pnent. The parapl egi cs had good attitude control when sw mm ng,
t hough the feet tended to float up a bit, but had sone problenms with the advanced
pool tests because of thel ack of wai st nuscl e control. Conversely, the doubl e anput ee
with both I egs off above the knee had difficulty in controlling the attitude when
swiming with scuba, but had no difficulty when swinming with scuba, but had no
difficulty whensittingonthe floor of the pool. Pupil Ffoundit necessaryto attach
wei ghts at waist level to attain a good swinmng attitude with tanks.

A speci al danger for paraplegics is that they do not knowthe position of their |egs
unl ess they l ook at them This is quite difficult while wearing nmask and scuba, and
so there is the risk that their feet or knees will collide with rocks, coral, or
wreckage. |f conplete suit covering is worn there is no risk of abrasion or cuts,
but in the absence of a suit, extrene care nust be nuaintained.

Speci al consi deration has been givento the situation of parapl egic |esions, or other
types of paralysis, arising frombends. The conclusion quite sinplyis that a person
who acqui red a paral ysing disability as a result of bends shoul d not dive agai n, and
this applies to a spinal or cerebral bend even if a cure is achieved through
reconpressi on treatnent.
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Di scussion with Dr HV Hempl eman and Dr HL Frankel produced the follow ng evidence.
A spinal bend damages the spinal card as a result of interrupted or reduced bl ood
supply. Reconpression treatnment, or the restoration of blood fl ow However, there
i s no means of knowi ng whet her the capillaries havetruly beenrestoredtotheir nornal
efficiency. Neurological tests of reflexes etc. wll confirmthat the spinal cord
is functioning adequately at nornmal atnospheric pleasure, but there is no neans of
di scovering whether the blood supply woul d renmai n adequate under extrene stress,
pressure, or unusual respiratory conditions, other than by exposing the subject to
risk in those conditions.

The recent cases can be quoted to illustrate the risk. Subject Xwas diving in the
Channel |Islands, acquired a bend, and was brought to Stoke Mandeville Hospita
paral ysed after reconpressi ontreatnent whichfailedto bringanyinprovenment. After
ten weeks of conplete rest and care X began to recover sensation and nuscle contro
inthe lower part of his body, and eventual |y wal ked out of hospital conpletely fit.
Afewnonths | ater Xwas swimingin apool, and attenpted to swi ma | engt h under wat er
whi | st hol di ng hi s breath. He was paral ysed agai n and was returned to hospital. After
a further few weeks he recovered sufficient strength in his legs to walk with the
aid of astick, but four years later he still wal ked with a serious |inp, and required
a stick for support.

Subject Y was diving daily to 35 netres in the North Sea, and acquired a bend which
paral ysed himfromthe wai st dowm. He was treated i mediately with reconpression,
and apparently recovered conpletely. Several weeks |l ater he returned to diving with
scuba, and two nonths [ ater was diving at 25 nmetres on a no-stop dive. After ascent
he was paral ysed again, fromthe | ower chest down. Reconpression treatnent failed
to produce conplete alleviation of synptons, and for several nonths he experienced
nunbness in the | egs, headaches, and abnormal refl exes a year later there were still
slight residual synptons.

These cases denobnstrate that inadequate deconpression causing spinal danmage can
result in a condition which is undetectabl e by neurol ogi cal exani nation, but which
is extrenely dangerous. Qite apart fromthe fact that a person who has suffered
one Type ||l bend may be prone to such bends, the first exposure, whether partially
or totally cured or not, nmay have |left danage at a higher spinal level with no
neur ol ogi cal synptoms. Upon a second exposure the subject may be very seriously
i njured.

Opti mum Trai ni ng Schedul e

The course at Tivon/ Akko was desi gned as an i ntensive acquai ntance course. It was
successful because the pupils had been sel ected as havi ng exceptional aptitude, in
spite of their disabilities, andthere was alarge teamof skilledinstructors. There
were doubts on the first day as to whether the course nmenbers could stand t he pace
of two hours in the water and two hours | ectures as the second hal f of a working day.
I npracticethe pupils showed i ncreasi ng ent husi asmand no adverse effects. However,
t he cour se was excessi vel y i ntensive, and peoplewi thlessinnate aptitude are capabl e
of becomi ng conpetent divers. |In general an introductory course should be nore
gradual and | ess intensive.

An opti mumi ntroductory course, with avi ewto subsequent conti nuous di vi ng trai ning,

m ght consi st of 5-10 trai nees, supervised by a doctor, 2-3 physi ot herapi st/ sw mm ng
instructors, and 3-5 diving instructors.
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The course woul d I ast 3-5 full days, including 2 hours of | ectures, denonstrati ons,
films, technical displays, etc for each hour actual ly spent i nthe pool. There should
be anpl e opportunity for readi ng and studyi ng, di scussionwith the instructors, and
trainees to form a single social group. Each disabled trainee has special
difficulties and problens arising fromhis injury, and the instructors wll be
| earning how to cope with this, as nuch as is the trainee. This requires the
instructors to understand and identify thenselves with the trainees to a very high
degree.

Optinum foll ow up and progressive training

When t he standards of training for disabled divers have beconme well established it
may be possi bl e, and preferable, for trainees to join diving clubs or diving school s
i mredi ately after their medical sel ection, andreceivetrainingfromqualifieddiving
instructorsintheusual way. Intheneantineit is preferablethat severely disabled
peopl e i n the categories considered here should receive initial training at special
short courses supervised by doctors and physiotherapists. Such courses could be
establ i shedinmany countries by co-operation of national sports diving organi sati ons
such as NAU, BSAC, FFSSEM and the veterans adninistration, and disabled sports
or gani sati ons.

Di sabl ed di vers should not dive with each other. After receivinginitial training,
the trainee should join an active diving club or diving school. Training in these
organi sations is usually carried out on a part-tinme basis over many weeks or a few
nmonths, and this is ideal for the di sabl ed person. By diving regularly with nenbers
of the club or school the disabled diver will acquire a group of friends and fell ow
di vers who know his capabilities and linitations when diving at sea, and this wll
provi de nmaxi num safety.

Di sabl ed divers should as far as possible conplete all the established training
exerci ses as | ai d down by t he Confederati on Mondi al e des Activites Subaquati que, and
be granted the appropriate certificates. The CMAS standards of training should only
be reduced or nodifiedto all owfor restricted depth and sea conditi ons, as di scussed
bel ow, and i n respect of |ife-saving, since the disabled diver can give very little
assi stance to others. The di sabl ed di ver who acquires sufficient sea experienceto
becone qual i fied shoul d receive acertificate or | og book endorsenment statingclearly
thelimting conditions wthin whichhe may dive safely. He shoul d recei ve an annual
nedi cal check to ensure that it is safe to continue diving.

Performance linitations and dive planning

It is hoped that the present article will be used by di vi ng cl ubs and di sabl ed sports
organi sations to hel p themassess the suitability of disabled diving trainees, and
to plan diving trips including disabled people. It is inportant therefore to try
and visualise the full perfornance envel ope of a disabled diver, showi ng the weak
poi nts, and the nmeans of conpensation.

Table 1 is a very subjective attenpt to estimate the relative | evel of conpetence
whi ch nmay be shown by a di sabl ed di ver conpared wi th an average trai ned sports diver.
The figure of 100 is taken to represent the nornmal conpetence, safety | evel, etc for
t he average sports diver.

Par apl egics may tend to get cold nore quickly than abl e-bodi ed di vers, and shoul d
wear additional protection. This will vary between individuals very much. |If a
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par apl egi ¢ beconmes very cold during diving, do not try to warmhimup with a very
hot bath, as this nay cause burns. The hottest bath that is safe is about 40°C

TABLE ONE

Perf ormance | osses Per f ormance i nprovenents

AVERACGE SPCRTS DI VER = 100

Li fe saving 10 Di ve pl anni ng 140
Manoeuvr abi lity/ bal ance 30 Ant i ci pation 140
I njury resistance 40 Arm strength 130
Speed i n water 50 Al ert ness 120
Bends resistance 50 Equi pnrent mai nt enance 120
Col d resistance 70 Theory know edge 120
Equi pnent control 70 Endur ance 110
Nar cosi s resitance 100 Respiratory efficiency 100
FI GURE 1

— NARCOSIS RESISTANCE
COLD RESISTANCE ENDURANCE

BENDS RESISTANCE THEORETICAL KNOWLEDGE

{—DIVE PLANNING

MANOQUVRABILITY
BALANCE

- ANTICIPATION

LIFE SAVING —

L ARM STRENGTH

ALERTNESS

INJURY RESISTANCE

SPEED OF SWIMMING

EQUIPMENT
RESPIRATORY MAINTENANCE

EFFICIENCY

EQUIPMENT CONTROL
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BASI C RULES FOR SEA DI VI NG BY DI SABLED PEOPLE

The followi ng rul es are based on six years of disabl ed diving experience by one of
the authors (NCF) and the conclusions fromthe course in |srael

1. Qoey all wusual diving regulations and nedical regulations concerning
di vi ng.

2. Your safety factor is always |lower than for an abl e-bodi ed diver.

3. The di ve begi ns when you | eave hone and ends when you get back hone safely.

4, NEVER DI VE ALONE.

5. ALVWAYS DI VE W TH TWO ABLE- BODI ED EXPERI ENCED DI VERS CLOSE TO YQU IN THE
WATER, THAT I SW THI N5 METRES OR VI SI Bl LI TY RANGE VWH CHEVER | S THE SMALLER.
THERE MUST BE AT LEAST ONE DI VER I N THE COVER BOAT AND A BOATNAN.

6. Al ways plan and survey your entry into and exit fromthe water with the
people who will be hel ping you

7. Make sure that your diving conpani ons know your linmitations in terns of
di ving safety, and general nedical care

8. You cannot use your hands to adjust your equi pnent or carry out work while
you are swinming. Avoid situations which require both at once.

9. Never dive in a current stronger than you can swi magai nst for along tine.

10. Avoid abrasions and cuts fromreefs and rocks. Do not touch corals.

11. Do not nmke dives requiring deconpressions stops.

12. Never go under overhangs.

13. Never go inside caves or w ecks.

14. Never dive at night.

15. Never dive in visibility less than 3 netres. It is inpossible for your
conpani ons to stay sufficiently close to you to give rapid help in these
condi tions.

16. Never dive in waves of nore than 2 m(?) or a strong wi nd.

17. Plan all diving operations with multiple redundant safety neasures and
fail-safe procedures.

VALUE OF DI VI NG FOR DI SABLED PECPLE

It has | ong been recogni sed that swinmingis anideal sport for di sabl ed peopl e, since
it enables themto discard all artificial aids to nobility and to obtain a naxi mum
| evel of exercise enjoyably. While swinmmng gives the disabl ed personfree mobility
in tw dinmensions, diving gives the third di mension. The disabled diver can swim
rise, or descend, roll and turninany attitude, with no speci al equi prent ot her than
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conventional diving gear.

As pointed out at the beginning of this article, risk sports, or adventure sports,
appeal toadifferent nental and enotional character than do teamconpetitive sports.
Team conpetitive sports require superlative performance within the limts of
arbitrary man-nmade rul es; the goal is conpetitive victory over the opponent. It is
nost unlikely that the di sabl ed personw || be abl eto conpete wi th abl e-bodi ed peopl e
because he woul d al ways be beaten. Adventure sports are not conpetitive, although
t hey can be made so i n sone cases, and the goal istouseskill, judgenent, and strength
to live with and overconme a natural environnental situation: the air, the sea, a
sheer cliff, a glacier.

Quite apart fromthe satisfaction of mastering a difficult techni que, a dangerous
envi ronnent, and obt ai ni ng enj oyabl e physi cal exercise, diving - in conmon wi th sone
ot her adventure sports - requires intense group cohesion, loyalty, and nmutual trust.
Asolitary diver is al ways unsaf e, whet her di sabl ed or not, and divers | earnto depend
on eachothers’ skill andability for their physical safety. This appliesto planning,
equi pnment mai nt enance, and training, as nuch as to actual co-operation during buddy
dives. Involvenent inthe overall planning and preparation for di ves neans that the
di sabl ed person shoul d beconme conpletely integrated into the team Even in cases
where a personis soseverelydisabledthat it isnot safetodiveat sea, it is possible

" Ger \ oer m C Oz Eigsr!

t he sufficient enjoynent and exerci se nay be obtainedinapool tojustifytheeffort.
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republ i cation.

APPENDI X A
BRI TI SH SUB- AQUA CLUB DI VI NG OFFI CERS CONFERENCE
Gui dance for Branch Diving O ficers onthe Possibility of Diving Trainingfor D sabl ed
Peopl e
6 Novenber 1974

| NTRODUCTI ON

Early in 1974 there was a neeting between the Mnister for Sport and the Mnister
for the Di sabl ed, as aresult of whichthe Sports Council has set up a nunber of |iai son
groups bet ween sporting bodi es and vari ous groups representing di sabl ed peopl e. The
aimof this schene is to pernit disabled people to join normal sports clubs, and to
participateinoutdoor activities. Reg Vallintinerepresentedthe BS-ACat the first
few neetings until, about mdsumer 1974, | was appointed the official BS-AC
representative on the Sports Council Conmittee for Water Sports for the D sabl ed.

In spite of the strict necessity for nedical fitness in diving, it has |ong been
apparent that a person with quite a serious injury, say one | eg anput ated above the
knee, coul d becone quite a conpetent diver, other things being equal. Several nore
seriously injured peopl e have taught thensel ves to dive, and i n about 1968 Bob Head,
a parapl egic with both | egs al nost conpl etel y paral ysed, joi ned London Branch. Keith
Ni chol son was then Diving Oficer, and he decided to accept Bob for training, using
hi s experience of diving safety to judge what coul d and coul d not be safely attenpted
by a person with this disability. Bob becane a conpetent and keen diver, w th nmany
sea dives to his credit, though he has recently cut back on his diving in order to
take up flying aircraft!

In 1969 | becane paral ysed fromthe waist down as a result of a car accident, a
condi tion known nedi cal ly as paraplegia. From1970-73 | worked slowy and steadily
at exploring the full possibilities for disabled diving, sticking as closely as
possible to the full BS-AC training schedule and tests. 1In 1974, as a result of
negoti ati ons by BS- ACVi ce Presi dent Al ex Flinder, | conpiledadivingtrainingcourse
for seriously disabled nen. The attached report is a prelininary version of a paper
which | have witten together with Dr Yehuda Mel aned, whi ch we hope wi || be published
soon in the journal Undersea Bionedi cal Research.

The policy of the BS-ACis to encourage branches to accept di sabl ed menbers for diving
trai ni ng wherever possible, entirely at the di scretion of the Branch Diving O ficer.
The attached report shoul d denonstrate that di sabl ed peopl e can be safe divers, and
active branch nenbers, provided that the proper nedical precautions and checks are
made first. |f a seriously disabled person cones to you and wants to |l earn to dive,
gi ve hi ma copy of this paper, and ask himtotake it to his GP, and your branch di vi ng
doctor, so that the doctor can establish the basic feasibility of the person taking
up diving. Once that has beendoneit is uptoyou, the DO, to decideif the candidate
is suitable. To put it inits nost direct terns, if a man is going to nmake a safe
diver in a disabled condition, he would have been a very good diver when he was
conpletely fit.

There i s no reason why a di sabl ed di ver shoul d be a passenger in the branch, and you
can al ways cl obber himfor equi prent mai ntenance, treasurer, social organisation,
fund raising, editor of the Branch newsletter, etc.

If half the branches of the BS-AC enrol |l ed one di sabl ed person each and taught him
or her to dive, that woul d be a fantastic achi evenent. Please wite to nme if you
have any questions.

NC Fl eni ng
35



Rubicon Research Repository (http://archive.rubicon-foundation.org)

NSW Branch Scientific Meeting - 5 March 1977

The menbers who attended this nmeeting were treated to an interesting and varied
program the result is large part of the determ ned efforts of Dr Chris Lowy. The
settingwas the O d Stone Buildinglectureroomat the Prince of Wal es Hospital. This
choi ce of venue | oses nothing fromits proximty to a pl easant and hi storic hostelry
and is commended for future neetings.

The first speaker was Dr Doug Wal ker, who tried to persuade the audi ence that a fresh
| ook was needed in the realm of Medical Standards. He instanced the cases of
applicants with histories of asthna, diabetes, spinal Bends or even traunmatic
parapl egi a. Individual consideration rather than inflexible rules were advocat ed.
Thefallibility of theresting ECGin predictingfuture coronary thronbosi s was not ed,
quoting avi ation nmedi cal sin Australiaover arecent 10 year period. The overwhel m ng
i mportance of good training and correct diving routine as the nost inportant safety
factor was stressed. Next Dr Bart MKenzi e spoke on sinus barotrauma, nentioning
t hat 25%o0f cases were associ ated wi th ascent and warni ng that facial nunbness coul d
result fromantral reaction effecting the nerve directly and need not indicate a CNS
| esion. The diagnosis naturally considerably effects therapy!

W were privileged to hear Dr Yeo describe the recent work at the RNSH Spinal Unit,

usi ng sheep, concerning the use of HPOto reduce t he damage after spinal injury. The
results justify further work and in fact sonme patients have received treatnent. It

was suggested that possible repeated treatnents woul d be even better than a single
one, the node of theinitial sheep experinents. The supposed reason for benefit from
HPO was by hel ping tissues near to the prinmary damage retain viability despite the
brui sing and reduced circulation. That HPO can itself produce toxic effects was
nment i oned by one nenber. It was notedthat inthe elderly acentral cord |l esion could
very easily followaninor fall. It was suggested that any casualty where cord damage
was suspected shoul d be given mask oxygen therapy fromthe earliest tine seen and
transported with continued oxygen.

Pr of essor Col ebat ch was our second “special”. He described his recent work on di vers
who had suffered pulnonary barotrauma not due to apparent failure of ascent
techniques. He related the damage to the abnormal elastic forces in the |lungs of
such peopl e, an abnornmal ity not effectingroutinetests of respiratory function. Both
Prof essor Col ebat ch and a menber of t he audi ence descri bed t he occurrence of pul nonary
barotrauma in people attenpting too vigorously to excel at ventilatory tests! The
damage occurs, | ogically but possi bl e unexpectedly, onthe | NSPI RATORY ef fort phase.
Cases where the barotraunma occurred associ ated with ascent technique failure have
been shown to have normal elastic forces in their |ungs.

M John Pennyfather gently but firmy let us see that the problens of diving at
altitude were conplex: we could see why those in need of advice canme to him In
answer to a query about flying after diving he gave two instances worth serious
consideration. The first concerned a saturation diver in the USA who suffered
Deconpressi on Sickness five days after surfacing, due to taking a plane trip. In
the other instance, five RAN divers went on a bus tour in the Canary isles, to an
altitude of 7,000 feet, after diving that day and t he one previously: they suffered
“bends” also. As he said, there appeared to be little basis for the accepted rule
of 12 hour del ay between a dive and flying. One possibility is that ascent fromsea
| evel nerely makes apparent the subclinical deconpression problemin such people.
Once nore we nmust accept thelinitedsafety givenby our present | evel of understandi ng
of deconpressi on probl ens.
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Dr John Kni ght brought us back fromthe clouds to the practical dangers of entering
coldwater. Inoneinstancein Victoria an experienced diver only survived his entry
because hi s demand val ve was al ready i n his nmouth; the sudden col d-refl ex inhibition
of control of respiration made it quite i npossible for hi mto take voluntary action.
Had he needed to surface in order to take a breath he woul d i nevitably have dr owned.
Dr Kni ght al so remi nded the audi ence that body core tenperature continued to fall
for perhaps half an hour after renoval fromthe water, and full return to a nornal
core tenperature could require two hours or nore. Heat loss in water is delayed in
onset but not changed in ultinmte extent by normal wet suits, heat | oss bei ng greater
in the active than the static: the fact that 71% of the human body is within 2.5
cns of the skin surface nmakes the peripheral vasoconstriction inmportant in heat
conservati on.

The final talk was by our President, Dr lan Unsworth. Two case histories were
presented toindicatethat HPOt herapy can be beneficial even after a del ay of several
hours from the incident of cerebral air enbolism Nei t her of these cases were
initially recogni sed as being exanples of this condition, and in neither case was
the necessity for HPO as a prinary node of treatnent recogni sed i mediately. The
first case was associated with an anaesthetic i ncident, the second with a chil dhood
m sadvent ure. Despite a delay in initiating HPO of 20 hours, the recovery was
ultimately conplete in the first case. Naturally diagnosis is easier in retrospect
t han under clinical stress but the exi stence of a hyperbaric facility nakes di agnosi s
i mportant.

The neeting was a success. Thereport is full so that the many who al nost cane wil |
gai n sone benefit also.

You KNOW, Aqwsz‘)\" v

ARE  QUITE TN, AReNT They
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