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EDI TORI AL

Al exander the Great is credited with expressing frustrati on when faced with the fact
that there were no fresh worlds left for himto conquer. Had he |lived nowadays his
interest in venturing underwater could well have Il ed himto join our Society and so
torealise his anbition to continue for ever to encounter the intellectually taxing
and exciting, for the greater our know edge of hyperbaric and diving nedicine the
fewer becone our certainties. The self-evident teachi ngs of today beconme the gently
scor ned dogmas of yesteryear at an al arm ng pace as human conpl exity and variability
becone better recogni sed by doctors. Nowadays only a newy trained diver is really
certai n about deconpression sickness! But if the first step towards know edge is
t he awar eness of i gnorance, at | east we are nowstarted towards a better understandi ng
of our problens and howto best circumvent them In a npodest way t he papers printed
inthe Journal seek to speed this process of stimulating fresh thought on the wi de,
if not quite infinite, range of problens now suspected to exist. What a tragedy if
some engi neer should i nvent an “Everynman” 1ATA suit and destroy all the interest in
Di vi ng Medi ci ne!

The papers by Graver and Harpur in this issue conclude the basis-for-di scussion on
Emergency Action by divers. They should be read in conjunction with those in the
previous issue and with alittle nore than a qui ck gl ance at the poem an anonynous
effort recently printedinthe Aviation Safety Di gest. As one can only guard agai nst
predi ct abl e dangers, and as experienceisthe best i ndi cator of probl emareas, reports
of actual incidents are the essential ore fromwhich one may extract theories of
causation and rules of correct conduct. It is therefore with real pleasure that
several papers relating to incidents are published. That the conclusions one draws
may be equi vocal rather than satisfyingly clear adds to their value, for that is the
way nmedicine really is. Too often cases illustrate the conclusion rather than
ventilate the uncertainties of the reality, afailing simlar to that of the early
pai nters who drewthe Australian Bush as if it were Europe with sunshine. 1t is hoped
t hat ot her readers will nowset their cases onrecord: confidentiality for sensitive
facts is easy to ensure. O course it is not only fatalities that have | essons for
those willing to |earn; those who survive can naturally provide nore accurate
i nformati on than can the dead! Though a conscientious Coroner can i nprove on even
the statements Police obtainincases with a fatal outcone, he cannot ask the victim
to expl ain doubtful points.

It is generally accepted nowadays t hat few probl ens progress i nexorably badly unl ess
a succession of negative factors are operating. A single isolated nistake rarely
kills. To be of real value reports nust be comrmitted to a pernmanent form verbal
rem ni scences having too restricted and fallible a circulation to maxi m se their
value. The central confidentila collection of reports, as now being practiced in
the UK (and on a rather nore nodest scal e by Project Stickybeak here in Australia),
can and does showt rends not readi |l y apparent whenreports areread as i sol at ed events.
The UK Departnment of Energy and t he AODC schenes, which will be the subject of note
inlater publications of theJournal, givethelietothe belief that reportingschenes
cannot be set up by those i nvol ved i n Comrer ci al Di vi ng because of business rivalries

and legal liability should too much truth be stated. The Editor, as always, wll
be pl easedto recei ve confidential reports (as well as those i ntended for publication)
on any matter relating to diving. Know edge sharing saves lives. And a brilliant

exanpl e of the val ue of full reportingis the paper by Dr Davi d Youngbl ood. Perm ssi on
to reprint this is much appreciated. The intrusion of doctors into the practical

word of divers’ nust betenperedat all times by awillingnesstolistento unorthodox
views and to consider the possibility that they may be, at |least in part, correct.
Most divers have still not realised that doctors have lost their sonewhat self-



ri ghteous certainties and needincident reports as a check on accepted beliefs: dogna
cl oses eyes and ears and inhibits reporting of the unusual.

Nevert hel ess accidents will happen, and for divers thiswill oftenresult in hypoxia
or drowni ng ri sk. The papers by Doctors Trubohovi ch and Macki e i ndi cate the t hought
bei ng gi ven to resuscitation shoul d such probl ens ari se, while Commander G eene has
prepared the report on a Wrkshop di scussi on of Deconpression Sickness. DCS seens
to be a problemthat increases in conplexity the noreit is investigated. Hopefully
Dr Calder’s advicew || rarely be required by our readers. Conmander Warner’'s reports
once nore grace our pages, to our gain. The work he and ot hers undertake to i nprove
the safety of the off-shore diving industry will have as a spin-off inmproved diving
procedures for all types of diving around the world.

This year we have resunes of nobst of the papers given at the SPUMS Scientific
Conf erence, though those who were unable to attend rmust remain in ignorance of the
i nformative Wirkshop di scussions. W are in debt to Dr Knight for the preparation
of these reports.

In these days of “Wnen's Lib” it is sonetinmes necessary to renenber that “equal”
and “i dentical” are not synonyns. As doctors we may admit to sone awar eness of this,
at least in theory, though in practice the physiological differences tend to be

forgotten. Such has been the case till recently in the field of Diving Medicine.
There have been guesses in plenty but facts in scarcity till wonen divers started
to investigate for themselves. The liberation of thought that has resulted will in

time spread back to nmake i nconstant, response to the stresses of diving. Wen that
occurs, divers will regard rules as i nportant guides to survival rather than “l aws”
that a smart fellow can bend a little if nobody is watching. The significance of
the nenstrual cycle, the pill, and pregnancy can only be defined by research such
as that of Susan Bangasser and othersinthe USA. By astrangetw st of fate a “sexist”
Italian law prohibiting wonen technicians in hyperbaric chanbers may have an
unexpect ed seal of approval awarded in tine.

The attitudeto medical fitnessfor divingisstill amatter requiring greater thought
than it presently receives, if only to decide who is to be protected fromwhat. The
UKintentiontorestrict the power toissue suchcertification of professional divers
t o doct ors who have recei ved at | east a basi c course of i nstructionindiving medicine,
which is not necessarily RN Medical Oficer diving nmedicine, is both |ogical and
tinmely. But the suggestion in the USA that even the slightest degree of
spondyl ol i sthesis is to be an absol ute bar to enpl oynent (Pressure, August 1978) is
an exanpl e of the absurd posture that results if absoluteinitial physical perfection
i s assuned by Courts of Law, with the corollary that any deteriorationisthe “fault”
of sonmeone else. This is a step back to prinmitive life where the witch doctor was
called in to cast out spells and di scover the enemny responsible for every ill ness.
Unless this trend is halted nobody in their right mind will use divers at all in a
short time: rmachines are so nmuch easier to standardise. Man has evol ved by being
i nperfectly adapted to his environnent in sone degree, so able to survive change.
It is hoped that the natter receives thought and coment.

Qur Soci ety has nmenbers and correspondents in all Continents. To all we send our
Seasonal Greetings for Christmas and the coning New Year, the tinme of good
resolutions. It is suggested that you make 1979 a tine for recording and reporting
all types of incidents relating to diving and hyperbaric exposures. As M Peter
Harri gan our cartooni st shows, naking a different point, great things are expected
fromour readers. Please produce the goods!



I N SUPPORT OF EMERGENCY ASCENT TRAI NI NG
Dennis K G aver

Significant controversy currently exi sts regardi ng Energency Ascent training. Such
training for sport divers is advocated and argunents in favour of the training not
previously considered are presented. Contributing factors to accidents occurring
during Energency Ascent training are set forth. Recomrended training procedures to
of fset the contributing factors are presented ....

Wthin the next fewmnutes | will attenpt to convince you of the val ue and need for
Emer gency Ascent training for sport divers. Having |listened to the opposition to
this training, and seeing the effect of this on some instructors, | feel it is
i nportant to present some information on Emergency Ascent training not previously
considered. After defining what is we are tal ki ng about, the followi ng areas w ||
be presented:

1. Current status of Emergency Ascent Training

2. Arguments for and agai nst Enmergency Ascent Training
3. Causes of accidents during Energency Ascent Training
4. Recomended traini ng techni ques

We will be tal ki ng about non-inhaling, vertical Emergency Ascents by scuba divers.
These are not “free ascents” as conduct ed by the Navy and are not | owon-air ascents,
but are ascents made by a scuba diver with no air except that in the lungs. W keep
bei ng conpared to Navy ascent training when, in fact, we do not make unrestricted
buoyant ascents at rates of 325 - 400 feet per mnute froma depth of 50 feet. W
recomend control | ed Energency Ascent traininglimtedto arate of ascent of 60 feet
per mnute fromdepths of 20 - 30 feet.

CURRENT STATUS

1. Emer gency Ascent trainingisrequiredfor initial | evels of scuba certification
by all national certification agencies but one and by Los Angel es County.

2. Al'l Emergency Procedures are under study by the training agencies, but the
Energency Ascent controversy is causing great concern

3. The current controversy has forced realization that there nust be agreenent on
Emer gency Procedures, including Enmergency Ascents, otherw se, we could have
people diving together, trained by different agencies, who wuld react
differently in an energency. This could be disastrous.

4. Efforts are bei ng made by a few peopl e, such as Dr Eric Kindwall (1), Lee Somers
(2) and Dr Nemiroff (3) to di scourage or even prohi bit Emergency Ascent trai ni ng.

5. Asurvey (4) conduct ed anmong PADI I nstructors in August resultedinthe foll ow ng
statistics conpiled fromthe first 150 questionnaires returned from active
instructors in 34 states and nine countries:

a. The first question asked, “How | ong have you been conducting Emergency
Ascent training in open water?” The average |l ength of tinme was 4.7 years.

b. The second request was to esti mat e t he nunber of Emergency Ascents conduct ed
during open water training. The total was 63,263 or approx. 422 ascents
per instructor.



C. The third i temasked how nany | ung expansi on injuries have occurred while
conducti ng open water enmergency ascent training. None were reported.

d. The final question asked, “Do you feel Energency Ascent Training in Open
Water i s val uabl e and needed?” Only 19 were opposed. This nmeans over 85%
of the instructors responding are in favour of Emergency Ascent training
in open water.

The fact that only a snall percentage of instructors are opposed to open water
Energency Ascent training is consistent with the general opinion forned through
di scussi on and correspondence with instructors on a daily basis fromHeadquarters.

ARGUMENTS FOR AND AGAI NST EMERGENCY ASCENT TRAI NI NG

Those opposed to the training involving non-inhaling, vertical ascents feel only a
true energency would warrant such action. They conpare it to refraining from
practicing the use of an ejection seat in an aircraft or junping fromthe w ndow of
a hotel into a swiming pool in the event of fire. Those opposed feel the physi cal
risk is too great and that the odds of an accident are too great to justify the
training. They feel alternative training nethods can adequately prepare the diver
to successfully performan actual Energency Ascent.

Why shoul d we conduct Emergency Ascent traini ng? Because we have a noral obligation
to; because a diver without air can only get to the surface two ways - assisted or
unassi sted, and we nust prepare the diver for the unassisted situation; because it
is one of the nbst significant exercises to increase student confidence and reduce
anxi ety; because it can prevent panic in alater enmergency situation; because it is
an excel | ent eval uati on of di ver conposure and ability; because it works equal | y wel |
i nall geographical areas; because far too many acci dents occur fromdi vers attenpting
ot her emergency procedures at dept hs where an Energency Ascent is easily perforned;
and because our personal experience and intuition tells us we shoul d!

The opposers to Energency Ascent Trai ni ng poi nt out t he nunber of acci dents resulting
from Enmergency Ascents, but all the information is not available to justify the
novenent to elininate this valuable exercise. The University of Rhode |sland 1974
Acci dent Study (5) indicates one accident due to Energency Ascent training in 1974.

During 1974, all certifying agencies required this type of training and the total

nunber of divers certified during that year exceeded 200, 000! Oher accidents are
attributedto Energency Ascents when a cl oser i nvestigation reveal s the real problem
was an unsuccessful attenpt to buddy breathe, resulting in forced ascent.

Si nce sone not abl e peopl e oppose Energency Ascent training, | deci dedto survey ot her
not abl e people in the diving conmunity to seek out those who advocate vertical, non-
i nhal i ng Emergency Ascent training in open water for sport divers. The follow ng
i ndi vi dual s have I ent their support tomy effort tore-enforce the need for Emergency
Ascent training:

1. Dr Al bert Behnke, one of the nobst distinguished nmen in underwater mnedicine.

2. Dr @en Egstrom UCLA Director of Diver Safety Research Project.

3. Dr Andrew Pilmanis, Diving Oficer, USC Labs at Catalina Island.

4, Dr John Al exander, Respiratory Speciali st

5. Dr Edward Hi pp, Nalle Cinic

6. Dr Takashi Hattori, Pacific G ove Mari ne Rescue

7. Dr Thomas Noguchi, Chief Medical Exam ner for Los Angel es County

8. Dr Charl es Brown, Medical Editor, NAU News and Medi cal Col umi st for SKI N Dl VER
Magazi ne.

9. Dr M chael Strauss, Naval Regi onal Medical Center in Rhode I|sland



10. Jim Stewart, Diving officer, Scripp’'s Institute
11. Four National Diver training organizations

Sayi ng that Energency Ascents shoul d not be practiced because of the danger of |ung
injury is like saying we should not dive below 33 feet because of deconpression
sickness. | recall ny early days of instructi on whenit was not uncommon for a student
tobolt for the surface during nask cl eari ngona*“check out” dive. This was hazardous,
but we didn’t elim nate mask cl earing. |Instead, we figuredout howto prepare students
for the situation so they were relaxed and confident. W had them practice mask
clearing in the pool with open water equi pnent, put their face in the cold water at
t he surface so fl oodi ng t he mask underwat er woul dn’t be such a shock, and cl ear their
mask at the surface before clearingit at depth. These and ot her traini ng techni ques
nearly elimnated the probl emof students bolting during open water mask cl earing.

It is very simlar with Emergency Ascent training. W should no nore elimnate
Energency Ascent training than nmask clearing. |If we have a problem let’s not
di sconti nue Energency Ascent training, but develop the training procedures to get
the student relaxed and confident.

CAUSES OF ACCI DENTS

It is pointed out that accidents occur even when “everything is done right”. What
isright? There are no standards for Energency Ascents, andthereinlies the problem
I will show how a person coul d have an acci dent even when it appears that everything
i s being done correctly.

The following factors all contribute to a possi bl e accident during Energency Ascent
traini ng:

1. Medi cal Problens: It is possiblefor astudent to have alung defect which could
lead to lung rupture during ascent. Colds or recent colds can also create
probl ems. Professor Wal den of the Royal Navy of Engl and has reported that all
enbol i smcases he has noted during ascent training have occurred to individuals
who had had colds within the previous ten days.

2. | nadequat e Preparation: Student readiness nay, unfortunately, be determ ned
by the number of hours of training rather than by individual ability and
r eadi ness.

3. Extrene Conditions: Students have been directed to performas Energency Ascent

invery cold water with little visibility froman excessive depth i medi ately
after descending from adverse surface conditions.

4, No Adaptation Tine: A diver requires sone tinme underwater to adapt both
physi ol ogi cal | y and psychol ogi cally. The student may not be pernmitted tine to
adapt to the environment, thereby reducing nmental and physical capabilities.

5. Undue Stress: Lack of confidence by the student can create anxiety and
appr ehensi on whi ch seriously affect performance.
6. Lack of Control: Instructors nmay have students ascend two or nore at a tine,

not havi ng control over the ascents. The instructor nmay al so al l owthe students
to ascend i ndependently while only observing from bel ow

7. Looki ng Down: The instructor nmay be positioned in such a way that the student
must | ook down at the instructor, thereby restricting the air passage. From
personal observation, it is comon for the instructor to be bel owthe student
during the ascent.

8. Rapi d Ascent: Students may ascend at a far greater rate than 60 feet per m nute,
thereby increasing the possibility of lung expansion injuries.

9. Excessive Exhalation: It may be possible to enbolize fromexhaling too much
during ascent, as pointed out in MAU NEWS (6) and SKIN DI VER Magazi ne (7).




I think you can see how a student could have an accident when it appeared that
“everything was done right”. |f adequately prepared, apprehensive, unadapted to the
environnent, recovering froma cold and exhaling excessively, the student night
appear to be performng well while experiencing great distress.

These probl ens have been identified as contributing to accidents during Emergency
Ascents. Now let’s see what training techniques may be enployed to of fset these
probl ens and reduce the risk.

RECOMVENDED TRAI NI NG TECHNI QUES

PADI has required Energency Ascent training for years. Recent changes techni ques
have been nmade, however, to of fset sone of the factors contributing to acci dents that
have been presented. The key to safe Energency Ascent training is for the student
to have confidence and for the instructor to have control. Both come fromeducation
and preparation. The follow ng techniques hel p provide the needed confi dence and
control

Preparation: An attenpt should be made to discover any physical defects in the
student. This includes conpletion of a medical history formand perhaps X-Rays and
a nedi cal exam nation for diving. These will only disclose defects, however. The
type of defect which could lead tolung rupture can cause an acci dent duri ng a nor nal
ascent just as well as in an enmergency ascent, and is not readily discovered

Requiring any nore than a standard physical exanination and X-Rays of students is
not reasonabl e.

Once reasonabl y confi dent the student is physically able, beginto developtheskill.
First, educate students until they are fanmiliar with the physics and physi ol ogy
i nvol ved. Describe the skill and explain the practical application. Explain the
value and sinplicity. Next, gradually develop the physical skill. Have students
exhal e when swi mmi ng underwater with skin diving equi pnent, exhal e while sw nm ng
hori zontal Iy, exhal e while swiming fromthe deep to t he shall owend of the pool and
exhal e while making diagonal ascents from the deep end of the pool. Initial
preparation i nvol ves know edge, description, notivation and sinmulation. The skil
nmust t hen be devel oped for open water, and the transitions are i nportant. Teach from
t he known t o t he unknown. Assure student confi dence and success. Have students exhal e
while swiming underwater in open water as skin divers, have them exhale while
ascendi ng di agonally in shall ow water, have them performvertical ascents from10
feet, then 15 feet and finally 20-25 feet. Build confidence gradually.

The Open Water Exercise: The students nust be thoroughly briefed to know what to

expect. Establish signals such as “exhale”, “stop”, and “breathe”; have a comon
under st andi ng of the sequence of events during the exercise: have a “dry run” out
of the water where you sinulate the ascent while you can still talk and answer

guestions; be sure students feel confident and at ease.

Sone equi prent i s needed to provide areference and control duringthe exercise. This
consists of a surface float, such as a surf mat or inner tube, and a control I|ine,
mar ked at regul ar intervals to indicate depth, held down by 30-50 pounds of wei ght.
Thi s equi pment shoul d be set up in 20-30 feet of water with the line vertical and
taut. See Figure A

During t he ascent, physical contact withthe student andthelineis mandatory. Should
any di fficulty devel op, theinstructor can arrest the ascent by wrappi ng a f oot around
the line (see Figure B) and restoring air to the student. The practice of wapping
a foot around a vertical line to arrest an ascent has been used successfully by the
Navy for many years. The object is not to restrain a totally pani cked student, but
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to nonitor the person and prevent panic. It is extrenmely difficult to stop a person
who decides to bolt for the surface. Al you can do is try to sl owthe ascent and
get the person to exhale. Your objective is to have themproperly prepared for the
exerci se and to prevent panic by observation and control. The instructor nust be
posi ti oned above t he student and be equi pped wi th an additi onal second stage to gi ve
to a student unable to |locate his own.

PADI requires renoval of the wei ght belt during Emergency Ascent traini ng even t hough
the instructor limts the rate of ascent to approxi mately 60 feet per mnute using
the control linetoslowthe ascent. |n an actual energency, a diver naki ng an ascent
froma depth greater than 30-40 feet shoul d establish buoyancy to reduce the effort
needed to reach the surface and to nmake sure it is reached, conscious or not. Somne

i nstructors point out that the diver will “rocket to the surface out of control” if
the belt is renoved. | believe many instructors take a strong position on issues
wi t hout the benefit of much know edge or experience. | conducted rate-of-ascent

studies to determnmine how fast divers ascend after ditching weights and determni ned
the foll ow ng:

Si xteen instructor candidates in full 1/4 inch wet suits, neutrally buoyant at the
surface, descended to a depth of 30 feet in calmwater, ditched their belts froma
kneel ing position, totallyrelaxedand floatedtothe surface. Averagetime of ascent
was 20 seconds! This could hardly be called “rocketing to the surface”. By flaring
out, it is possible to achieve ascent rates approaching 60 feet per nminute after
ditching the weight belt. There are also other studies that indicate the average
rate of ascent while swi mi ng by sport diversisfrom120to 200 feet per ni nute during
normal sw nmi ng ascents!

Whet her or not the belt should be renpved i s not of great inportance and neither is
whet her or not the regulator is kept inthe nouth. | have argued about the regul at or
for years and have reached t he poi nt where it doesn’'t matter as | ong as students make
an ascent.

After removing the belt, the student shoul d begin exhaling. Rather than bl ow ng,
have them pronounce “O or “AH all the way to the surface, as this keeps an open
ai rway and hel ps prevent excessive exhalation. Notice we did not shut off the air
supply, for this causes increased apprehension.

Have t he student give two or three kicks to get started after beginning to exhal e.
It is best if the instructor signals when to begin the ascent. Agree ahead of tine
that the student is to take air any tine it is offered, regardless of the
circunstances. It is possiblethat sonething nmay not be ri ght even t hough t he st udent
is performing correctly. An exanple would be an instructor equi pnent problem

For the last 10-15 feet before the surface, the student shoul d | ean back and fl are
to slowthe ascent just as woul d be done in an actual situation. See Figure C. The
i nstructor continues to nmaintain contact throughout the ascent. It is necessary for
the student to turn sideways when flaring as shown in Figure C

After surfacing, the student pulls back down the control line to recover the weight
bel t.

Enmergency Ascents perfornmed to progressively deeper depths in this matter over a
peri od of several open water dives provi de safe and ef fective training for newdi vers
and reduce t he chance of an acci dent occurring. Sinulated ascents while skin diving,
etc., as set forth by sone, are not acceptabl e substitutes for the actual practice.
These are significantly different both physiologically and psychol ogically.
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SUMVARY

Enmergency Ascent Training is essential and advocated by many experts. There is a
need t o reduce t he chance of acci dents and t o st andar di ze enmer gency procedures. Wile
there are reasons why Energency Ascents should not be practiced, there are other,
nore i nportant reasons why they should not be practiced. The causes of accidents
shoul d be nore closely studied and training techniques inplenmented to elimnate
contributing factors. PADI sets forth aseries of techni ques and trai ni ng procedures
to reduce the risk to students during Energency Ascent traini ng by providi ng student
confidence and instructor control.

The National Scuba Training Conmittee will be standardi zi ng Emer gency Procedures at
the next neeting. We owe it to the diving community to reach an agreenent on this
matter. Please express your support of Enmergency Ascent trainingto each agency
with which you are affiliated. Wo do you want to determ ne whether or not this
i mportant training should be conducted, the vocal nminority or the silent najority?
It istimefor the 85%of you who feel Emergency Ascent trainingis needed and val uabl e
to make yoursel ves heard.

* *x * % * *x * * *x *

WOMEN | N HYPERBARI C CHAMBERS (| TALY)

Italian occupational safety laws prohibiting wonmen from working in hyperbaric
chanbers recently becane t he subj ect of controversy. The Latin Regi on had organi sed
a course for hyperbaric chanmber technicians, which was open to both sexes. After
the course was well under way it was found that a 1956 | aw prohi bited such work by
worren. The aut hor urges the repeal of this | aw, which denies the services of health
care personnel to sick and injured patients, and which has apparently no basis in
scientific fact.

(Medi ci na Subacquea ed |perbarica, 1977, No 2, by MEMH)

* * % % * *x % * * *

PREVENTI VE MEDI CINE ... BUT YOQU PAY!

* South Australia s Institute for Fitness Research and Training, which is
affiliated with the Adel ai de Col | ege of Advanced Educati on and has assessed and
trai ned nore than 7,000 nen and wonen si nce the i ntroducti on of courses in 1969,
is itself in danger of coll apse.

* The reasonis therecent anendnent tothe Health | nsurance Act to di sal | ownedi cal
benefits (except for several approved organisations) for health screening
services. People who enroll for the 12 week course are nowfaced with a personal
bill of an extra $70 for tests they nust undergo to assess their fitness for
the course.

* The Institute’s acting director, M ss Ann Davi dson, says the Governnent’ s action
makes it clear that it is not interested in pronoting preventive health through
the medi cal benefits schene.

(AVMA Gazette, 28 Sept 1978)

* *x * % * *x * * *x *
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A NEW APPROACH TO QUT- OF- Al R ASCENTS

GD Har pur, M
Medi cal Director, Tobernory Hyperbaric Facility

(Paper for discussion at 1977 UVMS Wor kshop on Enmergency Ascent, Decenber 1977)

The various instructor organi zations in the world have been plagued for sone tine
now with the problemof what to teach about emergency situations and how to teach
it without incurringexcessiverisktostudentsandliability tothenselves. Already
rates for instructor insurance are clinbing as the courts denonstrate wllingness
to increase the scope and degree of liability by their awards. This situation has
| ead to serious recomendations at national neetings of instructors organizations
that not hi ng be taught to novice divers about emergency ascent, that it should be
reserved for advanced cl asses. Such actions woul d be tantanount to suggesting that
only pilots who survive the first year shoul d be taught howto do energency | andi ngs.

In considering the matter of energency ascent we nust of course recogni ze that once
pani c occurs our ability to influence the out-come ceases. The renminder of this
subnission is directed at the diver who is still incontrol in an effort to exam ne
hi s options and hopefully to devel op a | ogi cal course of action which if followed,
wi || both prevent panic and ensure the safest possible ascent.

It is perhaps rel evant to point out at this juncturethat teaching atechni que doesn’t
necessarily involve practicingit. The FAA suspended t he practice of force | andi ngs
because such practices too often turned into the real thing. |In the sane vein it
shoul d perhaps be pointed out here, that the inappropriate nature of the initial
response to energencies is what converts many m shaps to di sasters. Professiona
i nstructor organizations have prepared various statements on ascent training
culmnating in the NSTC ascent agreenent.

In this agreenent which is quoted in the abstracts, the first two options to be
presented to students are:

1. The use of octopus regul ator;
2. Buddy breat hi ng

Bot h of these alternatives are taught i n Canada as el sewhere, despite the fact that
inour very cold waters doubling the mass flowthrough the first stage significantly
i ncreases the chances of freeze up which will deprive both rescuer and victi mof air.
Buddy breathing is also fraught with difficulty in waters which | eave one’s |ips too
nunb to feel . Perhaps nore significant arethe om ssions. No-where does this docunent
mention the i nportance of psychol ogi cal preparation. It fails to suggest i medi ate
nmovenment upward if difficulty is even suspected; worse it suggests eval uati on before
taki ng any action. Wuldit not be better totake conservative i medi ate action while
eval uating, eg. signal to buddy and conmence a nornal ascent at once?

What remai ns to be determ ned nowis the saf est way of executing an ener gency ascent,
i f this becones necessary. A great deal of information exists about various net hods
of rapid ascent (buoyancy assisted) and as this represents the nost extrene case any
techni que which i s successful in this instance nust enbody principles inportant in
all ascents. First, it has been apparent that a closed glottis is a potential hazard
fromearliest times. Passively holdingtheglottisopenisadifficult feat; refl exes
tendtocloseit at all times whenrespiratory activity doesn’t requireit to be open.
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Recently in Toronto Sick Children’s Hospital, while conducting a study using
physi ol ogi st physi ci ans as subj ects, Dr ACBryan found only four of nine coul d perform
this act. To avoid this problem Stenke advocat ed having the subjects head covered
by a hood containing air and teaching themto keep breathing. The success of this
techni que shows the validity of his concept. Still there are failures. Some of these
failures have been attributed by Boenke and others to snall airway closure and
subsequent air trapping. Techniqgues have been suggested to avoid this but to date
no detail ed expl anati on has been published relating the pul nronary dynam cs duri ng
t he ascent, tothe potential hazards. W knowfromwork by al arge group of researchers
i ncluding Macklemet al. and Fry et al. that we all produce closure of sone snall

ai rways with each expiration, the preci se percentage varies from10%for healthy 18
year ol ds to 40%i n 65 year olds. Inwater inavertical position dueto the pressure
gradi ent appliedtothe chest wall, thereis anincreaseinthistrappingat the bases
as shown by Dahl back and Lundren. |f we exam ne now a sequence of alternatives for

a hypothetical |Iung perhaps the difficulties will be nore readily appreciated. As
our principleconcerniswthsports divers asuitabledepthfromwhichtostart their

hypot heti cal ascents would be 50 feet with the diver starting at or near FRC as the
di ver nost frequently becones aware of his plight when he attenptsto breatheinafter

normal expiration.

FIGURE 1

‘iir
; ﬂ/\/\vﬂ
k)

Pp = Pleural Pressure - Large

PL = Elastic recoil of Lung - Small

As flow begins, resistance to flow causes
pressure drop. Then eventually this drop = PL.

P=0

At this point (see Figure
1) the state of affairsin
t he | ung can be represent ed
as shown. The precise
rati on of patent to cl osed
al veoli woul d vary withthe
lung zone. In the nornal
person above water, the
col | apsed segnent reopens
with the next deep breath
or sigh. The diver cannot
dothisif heisout of air,
but he has several options
opento him First, he may
el ect to bl owdown t o RVand
then hold his breathtothe
surface, or “blowand go”. As the glottis is closed during this nanoeuvre, if the
rati o of RVto TLVfor the subj ect exceeds therati o of pressures passedthrough during
ascent, a burst lung will result. A young healthy diver will pernit a ratio of RV
TLV of 1/3.5 and so will escape this problemin our hypothetical case. O der divers
wi |l not beasfortunateastheir rati os may be exceeded dependingontheir respiratory
st at us.

ALUEOLUS

For the fortunate di ver who escapes this consequence of Boyle's Law | et us exam ne
t he sequence of events inthe lung as he ri ses towards the surface. The intrapl eural
pressure starts off negative. As the |ung expands, it becones | ess negative due to
the attenpt to rebound to FRV (FRV in water is lower than FRCin air), but as the
gasinthelungs expands it t oo becones positive. The forces whi ch produced t he ai rway
cl osure are no | onger operative. The lack of interdependent forces has been restored
by parenchynal expansion. The dynanic flowsituationleadingtothelocating of the,
Equal Pressure Point of Mead, Macklemand others within the coll apsible segnent of
the air-way is no |l onger present, as the glottis is closed and fl ow has ceased. In
addi ti on expandi ng al veol ar gas | eads to i ncreasi ng al veol ar pressure which assists
i nair-way openinginconclusionthenthis wouldseema reasonabl e approach for young
di vers wi th no anat om ¢ anomal i es or scars which night | ead to the trappi ng of excess
gas provided they can be certain they are in 60 feet or |ess of water.
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The next alternative is the nbst widely taught response. The diver rises to the
surface blowing out as he goes. |If we examine this situation a potential hazard
becones apparent. |f one of the al veol ar units cl osed during the expiration contains
nore than 1/3 of its potential volume and if the diver maintains expiration to the
surface, from50 feet it may rupture. Note that the first alveo