6

kg/min. This sort of person was able to cover only 1.14
milesin 12 minutes. Thesuperior grouphadaconsumption
of over 48 mi/kg/min and was able to cover 1.66 milesin
12 minutes.

Similar tables exist for swimming. Thusit is relatively
easy to design asimpletest to assessthe aerobic fitness of
aperson. A good case can be madefor acertain minimum
fitness level for diving.

The present levels necessary for certification seem
somewhat inadequate. Reasons for insisting on a certain
minimal level of fitnessarefairly obvious. Itimprovesthe
diver's safety and also enjoyment.

Incidents can and do occur while diving, requiring a
reasonabledegreeof fitnessto overcomethemsatisfactorily.
Thisiscertainly mostimportant intheinexperienced diver
and this is the person who will usually be undergoing
testing for certification. A more experienced diver can
often weather the storm with less expenditure of energy.
Obvious examples are currents, loss of way, surfacing a
fair distance from shore or boat or encounters with
unfriendly oceaninhabitants. Or hel ping astranded buddy,
etc.

A fit person can enjoy a better dive and is certainly more
psychologically prepared for any misadventure which
may occur.

| would not be so bold asto suggest which level of fithess
one should consider for safe diving certification but | feel
that with discussion from the audience that some basic
ideas may be formulated.

BASIC EXERCISE PHYSIOLOGY
Fred Bove

Thestate of exercise can best bedefined by thewholebody
oxygen consumption (VO2). Normal resting V O2isabout
3.5 ml Og/kg/min, and during exerciseit canriseto 76 ml
Oo/kg/min in well trained athletes. If a person is tested
with a steadily increasing work load, one finds that VO2
riseslineally withwork loadtoamaximum (V O2 max). At
VO2 max, athough work load may be increased, no
further incrementinV O occurs, so anaerobic metabolism
in the skeletal muscles becomes dominant, and fatigue
develops within minutes.

Figure one demonstrates these relationships. Asaperson
approaches VO2 maximum, work load becomes greater,
dyspnoea.is present and a state of generalized discomfort
develops. Because of rapid lactate production at or near
VO2 maximum, a metabolic acidosis aso develops, and
causes further hyperventilation as well as muscle fatigue
due to amarked lowering of the local pH in the muscles.
Normally, an individual can exercise comfortably up to
50% of V O2 maximum, and no lactate buildup in blood or

FIGURE 1

Work load

muscle will occur. Beyond 50% of maximum, blood
lactatewill risetoanew steady state, and asV O2 maximum
is approached, the lactate rise is continuous.

If one wished to measure a diver’s capacity for exercise,
measuring V O2 maximumwould providethemost accurate
assessment of physical capacity. However, since VO2
maximum is somewhat difficult to measure, various
methodsfor ngitsvalueindirectly havebeendevised.
A good aternative to direct measurement is to measure
heart rate in a standard protocol. Since for most people,
VO2 and work load are tightly related, VO2 can be
estimatedfor astandard treadmill work | oad, and attainment
of maximum VO2 can be assessed by heart rate criteria.
For a sport diver to function well in diving, which may
include some occasional heavy exercise needed for
emergencies, a capability of working at ten times the
restingVO2 shouldbepossible. If wewant thediver touse
ten times basal oxygen for some time, then his maximum
should be about fourteen times basal. We refer to these
multiplesof basal VO2 asmets. Our sport diver should be
able to sustain 10 mets for a brief (four to five minute
periodswithout becomingincapacitated by acutefatigue).
Hisor her maximum should be about fourteen mets. Note
that based on body weight, the female sport diver should
end up with about the samerelative capacity. Maledivers
will have greater VO2 values because of greater body
weight. If you are concerned about a diver's physical
capacity, atreadmill test should demonstratethat the diver
can sustain 10 mets of work for 4-5 minutes comfortably,
and the heart rate should be about 70% of maximal. If a
diver cannot performat thislevel, aconditioning programme
should be suggested.

It isasimple matter to understand exercise capacity from
the above principle. Next, we must discuss variationsin
V O2 maximum since work capacity is determined by this
value. VO2 maximum varies with age, sex and state of
health. It peaksbetween 25 and 30, then declinesthereafter
at a rate dependant on the amount of physical activity.
Malesgenerally have higher V O2 maximum, but much of
thedifferenceisdueto body sizeand proportion of adipose



tissue. Withtheproliferation of excellent women athl etes,
the differences in VO2 maximum, when normalized for
body weight and lean muscle mass, are not asdisparate as
once thought. 1lIness which compromises lung, blood or
heart performance limits VO2 maximum aso. Thus a
diver with chronic lung or heart disease, anaemia, or
abnormal haemoglobin will have a reduced exercise
capacity. Finally, thestateof physical activity isimportant.
Inactivity reduces VO2 maximum (poor conditioning).
The training programmes of athletes are based on this
concept.

Many of the problemsin divers which require judgement
on ability to dive, involve questions on physical capacity.
The above guidelines can be used for this purpose, while
alsotaking into account the skillsneeded to beasuccessful
diver.

Beyond physical capacity lies the problems of sudden
incapacitation by illness, inability to learn the necessary
diving skills, and the psychological aspects of diver
selection. All these aspects must be considered when
evaluating a person for diving.

Dr Bove kindly provided this precis of his lecture.
Unfortunately, itisbut a pale shadow of thebrillianceand
erudition of hisoral presentation.

Question:

In working out maximum oxygen uptake is it better to
measure it using a bicycle ergometer or a treadmill?

Dr Fred Bove

Bothinstrumentshavebeen used enough sothat wecan get
apretty goodideaof maximum oxygen uptakefromeither.
Theindividual whoisbeing studied can affect thetreadmill
more than the bicycle. If you get a very large or obese
person on a treadmill then you have to allow for their
weight, because there is some energy consumed in lifting
weight as you step on atreadmill.

Theadvantage of thebicycleisthat the subject staysalittle
morestationary. If youwanttodoblood studies, itiseasier
to put an intravenouslinein the subject’ sarm on abicycle
and sample from it, than on atreadmill.

Y ou can get good datafrom either method. The treadmill
isused alot in cardiovascular clinical studies, where you
are just measuring heart rate.

Question:
| was just wondering about the blood pressure reducing

effectsof exercise. Blood pressuregoesdownwithweight
reduction, would that explain the effect of exercise?

Dr Fred Bove

The blood pressure lowering effect is not due to weight
loss. If thepersonlosesweight duringtraining youmay see
more. But you can get the blood pressure lowering factor
by exercisewithout having significant reductioninweight.

Question: Dr Chris Lourey

Some years ago there were some telemetry studies done
with athletesexercisingonland andinwater. Onland they
showed the two normal pressure responses, arise in the
systolic and a fall in the diastolic. But when they were
exercisedinwater they showed anelevation of thediastolic.
In sports divers with occult heart disease or hypertension
or a high systolic, arise in diastolic could be a cardiac
stress. Would you like to comment?

Dr Fred Bove

| am not familiar with that study. | think you shouldtell an
individual who wishesto get into adiving programmeand
who is grossly unfit for diving, requiring treatment for
hypertension or weight reduction, or perhapsjust isin poor
physical condition, to forget about this year's diving
course and to get in shape and come back for next year's
diving course. | think if you can convincethat personto get
into condition, you will seean overall improvementinthe
cardiovascular response to exercise, including alessened
heart rate response, less dyspnoea with stress, and such
like. My experienceisthat if you get a person fit, he can
go diving better.

The premise that | would take is that if you get the
individual into better shape, youwill findthat hewill make
a better diver, that he can handle the exercise load better.
Fit people have abetter overall cardiac responseto diving
aswell asto exerciseonland. | do not know the answer to
your question astowhether they haveanincreased diastolic
compared with on land. But generally you will find the
diver improveswith fitnessand can handlediving better if
you get him trained.

Question:

How do you train a sport diver to maximise his oxygen
consumption?

Dr Fred Bove

| do not think that you need to try to makeasport diver into
aworld class athlete in order to make him divewell. The
great majority of candidates for sport diving are average.
That is, they are not well conditioned. If they have to do
along surface swim with equipment on against a current,
it will be an overstress situation.

We should train the diver to be able to handle the average
situationthat hecould comeup againstinsport diving. Not
make him into aworld class diver or champion swimmer
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or runner. Sowedo not havetotry andtrainthesport diver
to run twelve miles a day, or to swim three miles a day.

We would like to generate a moderate programme of
exercise which can train that sport diver to be able to
handle the stresses that he will experiencein diving. We
areaimingtomakeapersonfit enoughtodive. Hedoesnot
have to become an expert athlete.

A study was done by NASA. They put trained and
sedentary peopletobed, whichdegraded their performance,
then gave them all a training programme. The trained
personswent back to their previous performancewhilethe
sedentary improved on theirs but not up to the level of the
trained group. The trained persons had more or less
achieved what they could achievefromtraining. Soif you
de-train them and then re-train them they will go back to
wherethey were. Themaximum oxygen consumption can
not beimproved adinfinituminthefully trained person. In
other words there is a limit to what you can gain from
training. Thetrained individualswhen de-trained and re-
trained got back to what they could achieve before. The
untrained or average individuals improved beyond their
previous condition but not to the same level. This was
interpreted as saying that the individuals who were in
average condition were not able to improve to the point
that theother individual shad reached. Inother wordsthere
was an inherent difference or inborn difference between
the different individuals. It is aso possible that the
sedentary individuals, if they had had a longer training
programme, could have achieved more.

If yougiveeveryonethesametraining programme, youare
going to have individuals who come out with a much
higher maximum oxygen consumption because they have
got soma inbuilt advantage, which we do not clearly
understand. Therewill be some peoplewhotrain and end
up with ahigher maximum oxygen consumptionand better
aerobicsthan other personswho aregiventhesametraining
programme.

What | am saying is that there are inherited differences
among individuals, and if you give everyone the same
training programme, you are going to have a spectrum of
responses.

Question: Bob Halstead

| want to comment from the instructor’ s point of view. |
find that thevery fittest peopleondiving coursestendto be
theworst diversat theend of the course. Thereasonisthat
they tend to have inappropriate behaviour in the water,
deliberately swimming against the current and soon. This
would appear tobeapsychol ogical attitudethat they arefit
and can do anything. Whereastheleesfit person behaves
in adifferent fashion.

Dr Fred Bove

Fitness means different things. | see people who say that
they arefit. A twenty-fiveyear old who has been working

at weight lifting is al solid muscle, and he saysthat heis
fit. That person is realy not fit for diving. He needs
endurance rather than strong musculature. |If somebody
saysthey arefit, and they havearmsthesizeof your thighs,
that personisnot really fit for diving, that personistrained
thewrongway for diving. Itisnotgoingtohelphimat al,
infact it isgoing to give him trouble. The other extreme
is the long distance runner who says “I can do anything
becausel runfifty milesaday”. Youarethengoingtorun
into the same problem. That person may only weigh 110
Ibsand whenyou put thetank on hisback hefallsdownand
can not get up again. Hisarms are about the size of your
littlefinger. They arethetwoextremes. | think that thetwo
extremes are not fit for diving. What we aretrying to do
isto get the average person, who is not trained at al, not
physically conditioned at al, to get into some degree of
physical conditionsothat hecanhandlethenormal exercise
that is needed for diving. At the same time you have got
to get hismindinto theright shapetoo. Physical condition
is one thing, train him for that, but also train him to not
overestimate hiscapacities, becausethey aredifferent. We
should train both the body and the mind at the same time,
asthey are two different things.

TWO CASES OF NECROTISING FASCITIS

Peter McCartney

Mr TW wasa58 year old plant operator at apaper mill who
had had no previous ill health other than five years of
occasional arthritis.

History

Rigors and ‘flu for eight days. Constipation for seven
days. Jaundice and dark urine with pain and swelling in
both buttocks for five days.

Three days previously admitted to New Norfolk Hospital
as?hepatitisand treated with IM penicillin 1.5 megaunits
BD.

Admission Findings

Septicaemic (385) dehydrated, jaundiced, tender
hepatomegly, massive induration of both buttocks.

Investigations

WCC 33,000
Bilirubin

Ureaand creatinine
Al Phos 305

raised x 3

— N

Ultra Sound = gall stones, ducts not dilated, therefore
cholangitis unlikely to be cause of septicaemea.

M anagement

IV fluids, central venous pressure line catheterised,
antibiotics - Gentamycin and metronidozole.



