DI SCUSSI ON PAPER:  SHOULD EMERGENCY ASCENT PRACTI CE BE MANDATORY?

Dougl as \Wal ker

The NOAA financed Wrkshop on Emergency
Ascents Training, heldin Decenber 1977 under t he
unbrella of the Undersea Medicine Society,
reached concl usi ons whichwi Il effect thetraining
experience of thousands of trainees each year
fromnow onwards. The Proceedi ngs have not yet
been published but it is known 1 that “the
decision of all the diving training groups was
unanimous that their staff* be trained in
enmergency ascent, otherwise they were norally
irresponsi bl e since many of the accidents occur
because of panic associated with an energency
situation. It was recognised that there was a
very renote but finite chance of afatal acci dent
during the training episode. But wit hout
training there was a nuch greater probability of
a fatality shoul d any enmergency arise.” Thi s
policy statenent contains serious msstatenents
of the | essons many woul d draw froman inparti al
exam nati on of the records of both fatal and non-
fatal incidents, for theinplicationis that the
deat hs occur because of the non-inclusion of
Emer gency Ascent Practice in the present courses
of instruction. The general | essonthat accidents
illustrate is that ignorance and the absence of
a contents gauge and a functioning buoyancy aid
are thecritical factors, panic being acritical
stage in the incident but not the initiating
factor. Training courses would benefit, it may
be suggest ed, by bei ng | onger and providi ng nuch
nmor e supervi sed act ual practice of diving' s basic
skills. These include correct assessnent of
problens before entering the water, correct
wei ghting, correct equipment, correct dive
di scipline, and recognition that reaching the
surface does not mean that end of danger. The
present position is that nmajor Instructor
Organisations in the USA, and at |east PAD in
Australia, are nowrequiring the performnce of
acontrolled“out-of-air” ascent by all pupilsin
the belief that thereby they are increasing
diving safety. It seens legitimte, therefore,
to present sone of the nore recently avail able
information fromthe UK and Australia, with a
little fromthe USA for good neasure, so that an
i nformed assessnment of the situation can be made
Wi t hout excessive awareness of the inplied UVS
impri mateur when the Proceedings are finally
publ i shed. The question at issue is not whether
a diver who has “overlearnt” to make out-of-air
ascents is better prepared to survive such
situations, but rather whet her t he perfornmance of
a single or a fewsuch ascents by a novi ce diver
during his training is the nost appropriate and
saf est option for the production of a safe basic
scuba diver.

It is accepted that many incidents go
unreported, especially those where the correct
remedi al action prevented the progression of a
probleminto a nore serious difficulty. It is
regretted that informationoncritical pointsis
often inconplete. Neverthel ess discussion can
only be based on the available facts, though
subj ect to possible revision should fresh data
becone avai |l abl e. However many i nci dents | eadi ng
to diver norbidity simlarly remain unreported,
because t he doctor or nedical centre has too few
cases to bother towitethemupinaJournal. The

absence of reports cannot be taken as proof that
norbi dity does not exist, merely that |ncident
Reporting Schenes are inadequately utilised by
the diving comunity.

* (this appears to include pupils).

A I NCI DENT REPORTS

The information presented in Tables 1 and
2 is fromthe recent BS-AC report2 while that in
Tabl e 3is fromthe Provisional Report onthe 1978
Australian diving deaths.3 No cases have been
withheld and all relevant details are shown,
om ssions signifying informati on not avail able
to those witing the original reports. Table 4
gives resunmes of the cases of diving-related
barotrauma of ascent in the US Navy report.
Emergency Situations have been classified for
pur poses of sinplicity of discussion, only those
where the incident occurred underwater and
therefore the matter of skill in Emergency Ascent
may be relevant having the available facts
tabulated (Table 1). The heart attacks both
occurred while re-entering boats, the Epileptic
fit occurred onthe beach after failureto |l aunch
a di ve boat into arough sea, and t he Hypot herm a
case was in a snorkel diver floating quietly at
the surface. Trauna, Air Enbolism etc., were
al so surface energency situations. Thisrestricts
the cases requiring further consideration to
those where the victimbecanme unconscious (and
i medi ate ascent was the necessity for life) or
experienced difficulty with his air supply.

1. Freezing of reducing valve. \WWere free-
flowoccurred a trai ned, cal mdi ver coul d breat he
his way to the surface. In several cases it was
not stated whether free flowor cessation of flow
occurred. It is obvious that fresh water dives
in freezing water require special planning and
that the real answer should be equipnent-
orientated rather than by acceptance of air-1oss
and energency ascent. Such dives should only be
made by those specially trainedin such a branch
of diving. The dangers are predi ctabl e and shoul d
be anticipated by having correct air back-up
pl anni ng.

2. Low out of air situation. It should be
i nexcusabl e to run out of air except where sone
fault devel ops i nthe equi pment (case 60/79, case
9/79). It is suspectedthat many divers get into
troubleinaneffort tostay down as longas their
buddy despite a warning “ti ghtness” when taking
a breath: wunless they are close to their buddy
t hey nust often deci de whether totry toreach him
or nmake a sol o ascent.

3. Demand val ve faults. In three cases free-
flow occurred, which would enable the diver to
surface with air. In cases 52/79 and 3/79 the
sensation of tightness was a cl ear indication of
theneedtosurfacewhiletheDVstill functioned.
Case 60/ 79 i s unfortunatelytoo poorly docunent ed
to all ow useful discussion.



TABLE 2

BS- AC DI VI NG | NCI DENTS PANEL 1979 FATALI TI ES REPORT

Case Skill Mode Dept h Wt er UK

A
27/ 79 T SC 15m sea A
29/ 79 Sn SC 27m F UK
48/ 79 T SC 3m F UK
50/ 79 T SC surface sea UK
31/ 79 Sn Sn surface sea UK
60/ 79 ? SC ascent sea UK

fronf
77/ 79 ? ScC? ? sea UK
74/ 79 ? SC 45/ 27m sea UK
(DO
61/ 79 ? SC surface sea A
25/79 3rd SC ascent sea A
from33m

91/79 3rd SC 13m sea UK
100/ 79 ? SC surface sea UK
113/79 2 SC surface sea UK
T = Trainee Sn = Snor kel Diver 3rd
A = not WK SC = Scuba Diver B =

The ot her Emer gency si tuati ons noted i ncl ude
three where the victi mbecane unconsci ous while
underwat er: none, we may r easonabl y suppose, were
diving strictly “by the book”. The cases, though
worthy of fuller investigation, do not really
bear ont he questi on of Emer gency Ascent trai ni ng.
In cases 80/ 79 and 24/ 79 it is presuned that the
victims were overweighted, a fault indicating a
need for better training in the true function of
the ABLJ, or any other types of buoyancy aid.

Fatalities constitute aspecial and highly
enotive sectioninthe Diving Incidents register
and are the chief reason for the i ntroduction of
di ving instruction (why el se woul d peopl e pay to
learn the sinple art of breathing froma demand
val ve?). O the twelve (12) scuba diver
fatalities in the BS-ACreport only one (60/79),
al ready noted, has a pl ace for energency ascent.
As detail s are | acki ng as t o dept h and whet her t he
DV gave warning of malfunction, as also to the
di ver’ s experience and traini ng, eval uation nust
be postponed. In four cases it is apparent that
the Critical factor was the poor control over
i nexperienced pupils exercised by their
Instructors. The repeated reports of surface
deat hs shoul d make t he weari ng of buoyancy vests
a priority.

Dive I nci dent BS- AC
Uni t G oup | ndependent

3* separ at ed | *3rd ever dive, previous 12m
27m dive school; separated
during descent; inhal ed water?;
instructor there.

3* separ at ed B Rapid ascent (why?) left
instructor with slower 3rddiver
(pupi | al so).

sol o al one | Tryi ng out newequi prent. O her
divers to rescue, but
resuscitation fail ed.

3* separ at ed | 2nd ever use scuba, that day;
surface snorkel to shore, |ow
air, no vest. |Instructor with
ot her pupil.

? ? | Hypot herm a; boat dive.

2 shar e/ B Qut-of-air; failed buddy

separ at ed breath; faulty DV

3* separ at ed | No details

2 buddy B Aural barotraumm; ascent
wi t h scrap; unconsci ous suddenl y
at 27m buddy inflated vest to
raise.

2? separ at ed? | Surface swi mback to shore, in
trouble, sank; no vest, no
surface cover.

3* ?3 | Confused while kitting-
up; unconscious during ascent;
buddy “rescue”.

3* separ at ed B  “Buddi es” continued, no notice
hi s absence.

? ? | Ear troubl e on descent; aborted
di ve; stress - i nduced CT entering
boat .

? ? ? Post dive snorkelling to shore;

= 3rd Class Certificate
BS- AC nenber |

taken ill, died. Heart disease

f ound.

DO = Diving Oficer
= Not BS-AC menber

The Australian fatalities support the
suggestion that i nadequate (or nil) instruction
and experience are conmon critical factors. In
two cases SCUBA equi prent was hired by persons
inadequately trainedinits use. Theonlyreally
puzzling incident was case SC 78/5. It is
presuned that this diver, though judged a good
student and recently certificated, was in sone
manner ill at ease. Possibly the problem was
rel ated t o buoyancy, ear equalisation, aleaking
mask, or sone other disturbing factor, and an
irresistible air hunger devel oped, leading to a
belief that he was short of air though in truth
he had a full and functioning tank. The sudden
| oss of consci ousness made hi moblivious to the
probl ens of Enmergency Ascent procedures.

In Table 4 are exanples of pulnonary
barotrauma occurring under conditions no nore
dangerous than those to which Emergency Ascent
trai ni ng woul d expose divers. The bl owup (case
E) would equate with an inperfectly controlled
ascent such as woul d i nevitably occur on occasi on
every year to sone Instructor). Case Bshows that
inastress situationevenarapidascent withair
readily avail able can result in an Air Enbolism
cases C and F are cautionary tales for anyone
t hi nki ng t hat pool trainingat | east i s absolutely



saf e.

Case

BH 78/ 1
BH 78/ 2
BH/ 78/ 3
BH 78/ 4

SC/ 78/ 1

SC/ 78/ 2

SC/ 78/ 3

SC/ 78/ 4

SC/ 78/ 5

SC/ 78/ 6

SC/ 78/ 7

21

22

21

40

27

Age

25 feet
30 feet
surface
surface

surface

surface

50 feet

25 feet

40 feet

surface

120 feet

AUSTRALI AN DI VI NG DEATHS I'N 1978:

TABLE 3

BRI EF DETAI LS

I nci dent

Ski Il

Dive Unit

Di ve Conmmrent

Dept h

5 years
experi enced
poor swi mrer
?poor sw nmer

NI L

i nexperi enced

just C-card

i nexperienced

just C-card

trai ned
| ong ago

trai nee

al one
al one
separ at ed
al one
al one

separ at ed

separ at ed

separ at ed

separ at ed

boat
boat
rocks
rocks

| and

shore

shore

boat

boat

boat

| and

From

Hyperventil ation bl ackout: spearfishing.
Tangl ed in | obster pot’s rope.

Subar achnoi d haenorr hage.

Rough sea, had new speargun he di d not wi sh
to drop.

2nd use new bought scuba, seeking golf balls
in dam tangled in weeds.

Poor swi mrer, choppy sea; used buddy’s
C-card to hire scuba; surface snorkel
towar ds beach when |low air after dive.
Failed to resurface when separated

from buddy on descent; tired by rough sea;
low air; poor vis. at depth; NO vest on;
contents gauge though used in training.

Hi red equi pnent; 2nd diver was 1st scuba
use! 3rd “instructed” both at dive; entry
wi thout fins; no vest; overweighted, so
descent too rapid, ruptured eardruns; tried
to ditch tanks but tangled in harness.
Lost fin on descent; denmanded i medi ate
buddy- breat hi ng at seabed; soon fail ed;
‘went linmp’, brought up by buddies; sone
response to resuscitation, but died|ater.
NO attenpt to drop wei ghts, use vest,

try to ascend.

No vest; surface swimto boat; choppy sea,
after dive; no recent diving experience.
Found floating mnus all equipnent.

Very difficult to get into boat.

H 78/ 1 27 50 feet wuntrained
i nexperi enced
i nexperienced

?

H 78/ 2 44 9 feet al one

B. IS |IT SAFE, DOES | T TEACH?

There i s no such thing as total safety but
there are actions where the |likelihood of
resultant norbidity is significant if the action
is repeated sufficiently often. The greater the
nunber of persons supervising and undertaking
this ascent procedure the greater will be the
chance that a summation of inperfections in
techni ques or anatony will lead to an obvious
i nci dent . Wrk by Ingvar® and Janes6 has
indicatedthat therew || be many epi sodes of sub-
clinical pathol ogy for every severe case. And Dr
Jefferson Davis has noted7 that of the 25 cases
of Ar Enbolism he has treated, eight were
sust ai ned duri ng swi mmi ng ascent trai ni ng from30
feet. It seenms probable that cases will have
occurred outside the catchment area of his unit8
so the true norbidity of such practice has yet to
be established with any certainty.

Even should sonme training procedure be
sufficiently safe it shoul d al so be subjected to
the test of whether it achieves its objective of
assi stingthe productionof asafediver. Dr den
Egstrom was descri bed9 the teachi ng concept of
“l earning curves”. He has shownthat it takes 17-
21 trials before thereis a plateauin |earning,
the “overl earnt” situation where the skill can be

separated boat Spearfishing,

Damdi ve, down | i ghtly buoyed |ine; | nstructor
ashore, both divers inexperienced; buddy
line; overweighted; too rapid rate of
descent so ruptured druns; cold, dark,
tangl ed in branches, No COp for vest;

val i ant but unsuccessful attenpt by buddy
to help

10 ft. wvisibility; found
dead, ai rline di sconnected from DV.

boat Clearing jellyfish fromwater inlet of

fishing boat; hose parted at joint.

utilised without the necessity for conscious
t hought of every step in the procedure. He has
al so noted that one problemw th, for exanple,
teaching buddy breathing is that the pupils
rarely achieve a facility such that they can
breat h t oget her whil e t hi nki ng of swinmingtothe
surface: rather they are swi nmi ng whil e t hi nki ng
of buddy breathing. There is also a need to
frequently reinforce the skill to prevent its
| oss. The proposed training ascents wll be
i nadequate to inculcate any degree of true
I earning, and will be carried out inunrealistic
condi tions of having a fixed |ine and an adj acent
instructor. Any reinforcement of the lessonis
|'i kel y tobe undertakenwithout thefull precautions
of thetrainingsituation, andit isunlikelythat
even the best instructors will have a “ready”
reconpressi on chanber at the surface at the test
area. It is possible that a sense of confidence
will be given to the pupils but this is a far
di fferent matter frominparting auseful survival
skill. And nmany panic ascents have ended
successful ly despite the absence of prior ascent
practi ce.

It is possible to quote and counter-quote
supposed statistics concerning the value, or
otherwi se, of the inclusion of an out-of-air
ascent from30 feet in basic training courses. A
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constructive way of obtaining a balanced and
final discussion would be for there to be a wide
and inpartial collection of reports on diving
occurrences where sonme serious situations seem
likely to develop. It is hoped that this paper
wi Il showthe val ue of collecting facts and t hen
seeking to evaluate their | essons, and that the
saf ety conscious clubs and organisations wll

take up the suggestion. “Project Stickybeak”

seeks such reports and wel cones co-operationw th
all other interested persons.

TABLE 4

CASE A (1-78 USN) Astudent naki nganorientation
dive using MK5 air set at 15 feet for 5 minutes
becare di zzy 8 m nut es after surfacing, staggering
about. It was noted that his right eye did not
react normally to light. He was reconpressed
Table 6A with conplete relief. Breath-holding
during ascent was probably cause of gas enbolism
Age 23 years.

CASE B (13-78 USN) SETT Steinke Hood escape
ascent by 27 year old man from 50 foot | ock.
Ascent to surface took 10 seconds. Between 1 and
2 minutes after surfacing he reported di zzi ness,
t hen becane i ncoherent. | nmedi ately reconpressed
to 165 feet in RCC, where becane coherent and
di zzi ness cl eared. Treatnment Tabl e 6A fol | owed.
Presuned breat h-hol di ng during ascent.

CASE C (15-78 USN) Using open circuit scuba in
a pool 12 foot deep this 2nd cl ass di ver student
was undergoing training. He had been sw mm ng
under supervision for 45 mnutes at 10-12 feet
when he returned to the surface and seened to
experience probl ens and went under water. He was
brought back but again subnerged, for about a
m nute. Wen pull ed fromthe pool he had cardi ac
arrest. Mil tiple problems were encountered
during hi s treatnent, including pneunonedi asti num
and ri ght pneunot hor ax. Later si gns of hypot hal am ¢
dysfunction devel oped and he showed signs of
hypoxi ¢ encephal opathy. His condition remained
poor and after 11 days brain death was accepted
and |ife support mechani sms were di sconnect ed.
It is thought that gas enbolism caused cardi ac
arrest, resulting in water inhalation. Such
cases, where a diver beconmes unconscious within
15 mnutes of surfacing, should be treated by
reconpression as air enbolismvictinms.
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CASE D (42-78 USN) Thi s 29 year ol d UDT/ Seal di ver
using closed circuit scuba was a nmenber of a 2-
man teampracticing conbat di ves/sneak attacks.
He experienced sone noderate degree of dyspnoea
while swinmmng on the surface but elected to
continue with the series of dives. During the
next 2 hours he made 3 or 4 conbat dives to 15 f eet
and experienced a return of tight, constricted
breat hi ng which progressively increased to the
poi nt of having noderately severe pain, nostly
across the front lower area of the chest and
acconpani ed by t he f eel i ng of definite congestion
and by t he rai si ng of bl oody sput umwhen coughi ng.
Di agnosi s: Medi asti nal enphysena caused by over -
i nflationof the pul nonary system Breat hhol di ng
i s the probabl e cause of this accident. He shoul d
have aborted the series of dives when he first
noted difficulty in breathing. The “can-
do” attitude can do you in when diving.

CASE E (54-78 USN) This 22 year ol d EOD st udent
diver made a training dive to 24 feet, working

with a MKIIl life balloon. In error the balloon
was over-inflated, taking the diver to the
surface unexpectedly. Wthin 15 mnutes of

surfacing he reported to the diving supervisor
withloss of equilibrium At nedical check he was
noted to be displaying restlessness and to have
nmuscul ar weakness in his left armand leg. He
experienced relief on Table 6A at 165 feet and
synptons ceased. Such reconpression should be
initiated with mniml delay, not even waiting
for a full medical neurol ogical check.

CASE F (46-79 BSAC) Traineein5 netre deep pool
was refitting the aqualung for the first tine,
while the instructor watched while snorkelling
above him The trainee had trouble so the
instructor dived dowmntotell himto come up. The
trainee held his breath on ascent and “burst a
lung”, but does not seemto have been seriously
troubl ed by this danage.
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articles reference the subject, and an extensive
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