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' We will proceed to the first paper on the program by Doctor

g I R TSRO

Leonara Bristol, on the incidence of clinically manifest
dirfuse obstructive emphysema. Doctor BE$# 3tole

BY DOCTOR BRISTOLS

Doctor MeCann, Ladies and Gentlemen of the Bympos-
jwmg I should like to state at the outset that this 1z &
preliminary report. It is a combined study of the Depart=
mants of Physiology, the Rediology of the Trudeau Founda=-
tion &nd the physiological data in this paper hes been cam-
piled by Doctor George Wright and his staffe I should like
to heve it clearly unders tood that my part in this work was
that of a radioclogiste

The word smphysema 18 derived from the Greek and
1iterslly means & dlowing. strictly spesking, 1t is defined
a8 a swalling produced by ges or air diffused in a cellular
tissues It is a term of broad general meaning snd, there=~
fore, when it 1e employed for dsscriptlve purposss, one mus §

define clesarly what is meant by its uses.

The clinical dlagnosis of chronic pulmonary emphys-

\
t
i
|

sema is not girple to make. No physi-lan should have dif=-
ficulty in establishing a diagnosis of far advanced emphy- :
soma, but it requires the most keen clinical 1-sight to a1~
agnose correctly a mild to moderate emphysemse A& large :

proportion of moderate emphysemas &are overlooked while many

cases so dlagnoses &re -ot confirmed by pathologlc study.
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In a recent publication, Fermon states: There is
no consistent relationship between the clinical severity
diffused by lateral pulmonery emphysema and the extent of
ths process sesn in necropsye This, in gensral, has besn

our experience. Histologically, pulmonary emphysema is s

condition in which the alveolas are Aistended, distorted
interrvptede Continued air sacs within a lobule may coalesde
and adjecent lobules may fuse to form large air spacese.
As a result of this, the total respiratory surface is re-
duced and the pulmonary capillary bed is diminished, The
pulmonary elastic tissue is frightensd and appears to be
reduced in smounte It is surprising that one of the chlef
elinicel and physiological features, namely, &ir with an
obs truotion, has not, with the exceptior of & recent paper

by Spain and Amberson, besn described by histologistse

The term emphysema &8 used in medlcine 18 very \
ambiguoﬁ: and as = is far too often smployed in a very loose
mannsre Therefore, it 18 imperative that we think clesarly
as to what 1s meant when we use 1te Several varieties of |
this condition are recognizede A simple but satisfactary

classification has been devised by Rubin -~ may I have the

rirst slids, please --= as followal ‘
i

Obstructive emphysomé caused by mechanlical inter-;

ference with respliratorse The subdivisions be neath that, !

as you can see it, are chronic hypertrophie bulbous irms,

i
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two, ocommon obs truc tive emphysema caused by obstrustion,

in the thoracic changee fhe lungs expand to £111 s barrel
sheped chest, referrad to &8 senile or postule eméhyeemu..
Interstitial emphyseme condixion characterized by tissue
traume of the lungs; for compensatory emphysema, & state of
physical enlargement of the alveolae to mest anatamic read-
justment and 1pcreased functlionel demends resulting from
loss of tissue and, five, conbined forms of emphysems, One
ocomponent usually being predominante

At this time, erphysens may develop suddenly oFf

slowly &nd 1is ususlly bi-leteral and generalizede This con<
dition may oecur jndependently of any pulmonary 4158258,
as a complication of long standing bronchial disease or maYy

be sassociated with othsr dlseases or malformations of the

lungs or cheste

For purposes of discussion in this paper we shall]-
limit our consideration 10 diffuse obstructive emphysema

for the chonric mertrophic formy, The salient clinical

|
teature of which is airwey obstruction, Whatever the cb- 1
s tructive agent, the mechanics of this conditlion are such \
that air entering the jung during inspiration is exeplled “
with difficulty during expiration, the difficulty in turn E

leads to & reduced maximal breathing capacity, a high re-

gidusl air and in its advanced stages, to a retention of \

carbon dioxide in ths lunge and hypoxiae ;
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These physiological date can be recorded accure
ately in relation to an indivigual‘'s total respiratory ca=
pacitye I should 1ike to present a case of classioc diffuse
s tructural emphysema. This slide represents a film in full
inspiration and full expiration, the production on your loril

being the inspiration microgram and ths one on your right

full expirationes

I should 1ike to direot your attention to the 1»4
of rise of the diaphragms in the expiratory film and the
failure of this patient to empty his lungs on expiration,
The information to bes gathered from this slide is that the

patient has & Jow maximum breathing capecity snd a higher
residual aire Ve have predicted maximal breathing eapecity
of twenty-two liters per minute at determined thirty~ons;

residual air, predicted 1.36 and determined was 1.54e

ohs data on this slide shows that the patient bas
ar elevatsd carbon dioxide content, an abnormally low hemo-

globin saturation with .02 There is an elevated PcC_ and
s+ low POp. These are evidences of markedly impaired ventle|

Jation of ths bloode

!
!
{
l
|
Diffuse obstructive emphysema ia known to be one i
of the complications of silicosise Simple discreet nc :mlar!\
|

i

silicosis 1s seldom associated with clinically manifest di=;

rfuse obstructive emphysembs On the other hand, cong? omra,te

silicosis 1s almost alweys ccmpllcated by some degres of :

e T T e e e e — - — .
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diffuse obs tructive emphysemie We do not mean 10 imply that
chronic pulmonary emphysema is nsver detected in an individ
ual who has discreet noduler silicosis, but raise & queation.-'
as to 1ts underlying csuse whan the two are associated, 1
Is it directly related to the pulmonary deposition
of quartz or is 1t entirely an independent process? Brphy-
sema has been alleged to be & camplication of asbesiosis.

This problem will be discussed by Doctor Gregoire. Emphy-

soma iz slso alleged tO be ceused by the inhalation of cosl
auste Emphysemsa has been observed in granular beryllium

workers, but is by no means #1wWays presente Emphysema 1is

also obssrved in persons exposed toO @1l mannsr of inert dust
and some go so far as to associate these inert dusts in @&
causal relationshipe

Now, to establish a causal relationship between

emphysema and the inhalation of any foreign materisl, roe-
quires the demonstration of & high presence of emphysemk
in those 8o exposed as in a similsr group not 80 exposedes
We propose to explore tha question of whether o»
not there is a higher fncidencs of emphysems in those ox-

posed to the jnhelation of inert dust then in those not 80

exposed, in &n attempt tc¢ prove or disprove & ceusal rela-

tionship between such inert dust and the development of

aif{use obstructlivs emphLy S6Xife !
i

The first step in such a study 1is to discover tne:
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relative incidence of emphysema in & dusty and non=-3dusty

trade. AS mentioned before, diffuse obstructive emphysems

418 difficult to diagnose by means of history or physical
examination, except in advances cases. Hence, it is imper-
ative that we look for mors refined me thodse

In recent years, clinicel physiologists have de~
vised accurate techniques in the study of the normal and
ebnormal functions of the lungs. These yarious lung func=
tion studies offer & method of appraising pulmonary disa-
bilities objectively. If we again refer back to our orig- !
4{nsl oase which, as you will recall, was that of a patient
with diffuse obstructive emphysems, 1t will be seen that
there was ths presence of a luw maxiyum breathing capacitye

This test measurss the maximum volume of alr that can be

breathed in a unit of time. The patient also had a high
residual of aire This represents the amount of air remaine

ing in the lunge following & maximal respiratory offcorte

Alsc, there was @ retention of carbon diox.de and

nypoxiae Obviously, it 1is impractical 1o employ these |
methods in undertaking a study of & large serles of indl- ‘
viduelse Therefore, wWehave attempted to £ind a more prace~ ‘
tical procedure. The nmaximum breathing capacity 1is known I‘.
o ccrreleate highly with the volume of air that can b8 &X= |

pelled 1in & unit timee.

Gensler has shown that the maximum breathing

e e
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capacity correlates highly with the volume of air expired
in one sector. In & similar study carried out in our physe~
jology laboratory, wright and his co-workers found that the
volume of air expelled in eight tenths second following the
beginning of the most rapid expiration possible, correlated
with the maximum breathing capacity of 758 with & standard
error of 750 It will asppear from these studles that the
air expelled in eight seconds during such a maneuver and
hereafter referred to as EZ2, 18 to & limited extent a sube
stitute for the maximmm breathing capacity test in mass
surveyse

Mgy I have the next slide, please? It would appoTr
logical that the enclosed area within the silhouetto of the
thoracic cage at full inapiration would bear a relationship
to the total volume of air within the lung, that the silhou-

ette of the thoracic cage at full expiratlon would bear &

relationship to residual aire The possibility of using the
ratio between these two arees 1s a suwstitute for the actual
residual air total volume ratlo, has occurred to several
investigatorse

on this slide, a-3 refers to the ares at full ex~
piration and A-1 to “ze area of full inspirationes

In 1933, Gertado and his co-workers showed that

there was & significant corrsiation between residual alr

end total volume ratio and the arses enclosed within *“8 :

oo i st
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thoracic porages on & £ilm taken at full expiration, pro-
vided that - in a similar eres on full inspiration. Five

years later, in another communication, hse stated that con-
trary 9 previous results, the correlation between the
ratio, area at maximum expiration divided by ares at maxlie
mum inspiration and the maximm residual air divided by to-
tal capaciéy, was low and insignificent, but no sxplanation
of this statement was ever made.

May I have the next slide, please? Recently,
George Wright has studied two hundrcd and tﬁirty-four cases
and showed a good correlation of the residual air total

volume ratic with tho ares of radiologiocal inspirstion, arew
of radiologie inspiration, the co-sfficlent being 772 and
with a standard error oOr 02, and the remaindsr of this
paper, thils radiologic ratio will be referred to as A~9,
A-l.

Tia is the regression formula showing that high
correlation of stock that ¥Wright obtained in this studye
You will notice in the right-hand corner 1s marked 134 cese=

but since this lump slide was made, he has studied & hun-
dred more, making & total of 234 cases, From this regressicn

forprula, We can 3o thet there is a high correlation betwesn

\
|
|
|
|

the area expiration and area of inspiration, with the per-
centage of residual 8ire

Now, this jantern sllide represents a full
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expiration of & normal healthy male. The area of the film,
the area of the film on your right 1s referred to as A=3
and the ares of full inspiration on your left represents
A-le These measuremsnts are determined by a clinimeter and
you can see the tracings whici have been made especially on
the expiration film, to determine ffom these traces.

The work we wish to report on this morning re-
presents a study of 713 men in the General Elecotric plant
4n Schenectady, by means of inspiratior and expiration
£11ms and measurement of maximum expiratory velocitye The
men studied mede up three dis tinet groups, one, all but two
of those currently employed in the iron and steel foundry,
or 237 persons; all but eight of tkose currently employed
in the percelain division or 193 peraons; uorkei-s from the
tool and dys and punch press divisions, 229 persons; these
1ast were chosen by random sampling, but were allowed to
refuse if they did not want to participate in the studye
Fifty more men from s8lery personnal were also studleds

Most of these have been employed more or le.d

- sporadically than the laboring group of the divisions men-

tionsde The non-dus ted group, at the same age distribution

as did the dusted groupse Bach man had the following

study? Roentgenograms wore made on a four by five flat £ilm

the films taken as follows? One, full inspiration, two,

four tenths of a second after veginning of the most T 21d
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expiration possible; three, eight tenths of & second after

the beginning of the most rapid expiration possible, and

four, in full expiratione.

We are not reporting on the four tenths or eight
tenths seconds films at this time. All exposures wWere set
at one tenth of & second, The kilowatts and high amperes
being slightly over exposed for the £ilm in that periocde

The expired air was caught in & spirometer with
two indicators, one of which was stopped at either four
tenths or eight tenths second after expiration was begune
The other registered the full vital capacitye. The volume

of air blown into the spirometer during the four tenths or
eight tenths second period is considsred to be representa~
tive of maxirum expiration velocitye The maximum bresth-
ing capacity was measured in 233 of the 713 mene

The following deta have been calculated regarding
the maximum explratory capacitye The first three linss are
ropresentative of - define our symbols. E-1 equals t*»

volume of air expired in four tenths of a second at the

rastest expiration possible. E-~2 represents the volume of

air expired eignt tenths of a second &t the fastest expir-

axpiration possiblee RE equals the co-efficlent oc corre=

ation possible and E-3 equals the vital capacity at festest:
%
{
1
latione 1‘

Yow, I'd l1ike to draw your attention to this iine’
e e 1

1
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here, apparently g~2 correlates highly and best with the

actual maxipmum breathing capacity. Mmis 1s all the moTre
significant when one reallzes that we werse s tudying & il
i group of individuals who are almost normal from the stand- \
point of their maximum breathing capacitys As indicated
by the fact that their mean maximum breathing capacity was
135 liters per minute and the median 140 liters per minutoe.
1f we had had a larger proportion of persons with a patho-
logically low maximm breathing capacity, we ;;rob ably
would have had an even higher correl ation co-efficiente

If one would accept the contentlion that the E=-2
4: a fairly represen tative measurs of ths maximm breathing
capacity especially for group studles, one can dorivo. fur-
ther information from the study. One hundred snd six msn .
Led s maximm bresthing capacity that fell vithin one '
standard deviation of their predicted normsl flgure, and &

hundred and sixty fell within two stendard deviationse. The

mean E=2 for the hundred and six men wWas 2.934 liters, anrd
ror the hundred end sixty men, 1t was 2,836 1iterss \
One may, thus, take the figure of 2.836 liters

as the mean g-2 for & group of men who have pormal maxirum

T T

breathing cepacitye

f
!
of the entire group whose maximum breathing ca= ‘
; pacity was measured, 32 have valuss outside the rang® of tl

1

normal, that 18 beyond twWO = tandard deviations on th- low

T
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side, The mesn maxienom breathingcapacity of this low group ‘
. was eighty-eight 1iters per minute and their mean B-2 18 \
2,198 liters, in contrast to the normel groupe It 18 appu‘-\T
ent that the B-2 will disclose the presence of a low maxle
i  pum breathing capacitys
If one starte with the premise tnat those mean

with & normal breathing -~ maximum preathing capacity, t.ha.t
- 4s within two standard deviations of their predicted, oom=
prise a group wvhich is, as & whole, free of unphyaom&, then
their meen E-2 plus two standard deviations and their meen

" A=3gA-1 ratioc plus two standard deviations osn serve as &

control for comparison with other groupBe

The mean maximum breathing capacity of 160 men, ,
within two standard deviations of predic‘ud, covering ninotgl- ;
five percent of their group, is 139497 liters, and is 97.17 L
perocent of preilcted valuese. The g-2 of this group 18 2.836
with the standard deviation of «551e

Eext slide, plesse. From this datsa, 18 1t ~ 1tis

seen that the mean g-2 of these 713 men comp&ares well with

the mean E-2 of the 160 msn whose mean maxipum breathing

capacity was 97.17 percent of predicted valusse The only

i sxception was in the iron foundry group and this dirference |
% yas only slight, the aifference being .16l which is slight-‘g
i .

ly more than twice the standard error of the differerces

‘

z’ So, therefore, there 18 just as many patho;.ogtcal

e e
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g-2's in all groups, and insofar as E-2 correlates highly
with maximum breathing capaclity, we can state that there Lrl
just as many ﬁeOpla with low maximum breathing cepecity in x
the non-dusty trades as there are in the dusty tradese

The next Question we must ask ourselves is what 1*
the percentage of men within the various groups who fell
below two standard deviations of the mean E-2 of 2.836. Hoxt
slide, please. From this chart, we can see that there was
one out of fifty-six in the steel foundry or 1.8 percent,
five percent in the jron foundry, 3l peroent in the porcs~
Jain division, 5.8 in tool and dye, 8.3 in punch press and
9,3 in salaried personnsl. There were as many men in the
pon-dusty trades who fell below two standard devistions as
there were in the dusty trades,

This demonstrates quite ¢ onclusively for the group
studied, this, that there were &3 RANYy men, i not more,
in the non-dusted group who have a below normal g-2 as therds
are in the dusty occupationse

Kext slide, please. The mean A-3:A-1, that is 1rﬁa

of expirstion over srea of inspiration, from the radiolog-

© 1cal films, from the films of those men having & normsl

maximum breathing capacity, 1s .615 with a standard dsvia-

{
ﬁ tion of .05%. Now, it is reasonable to assume from this k

!

information, t hat thsre is some increase in residusl .ir in,

% the foundry and parcol&in workers, but not snough to cause

— —- = - D

!
N




s reduction in the B-2, and by inferencs, thﬁ maximum
breathing capsacity. The number of men in this group who
have & pathological A-3, A=1 ratio, in other words, morse
than two standard deviations from the men of normal mean,
1s demonstrated on the next slide.

The ateel foundry, 7.9 percent; iron found:"Y,
5.8 percent; porcelain division, 5.9 percent; tool and ays,
1.8 percent, punch press, g percent; saslaried personnel,
2 percents NoW, from this we can readily see that the nume
ber of men who have an jncressed resicdusl sir is slightly
higher in the dustsd versus the non-dus ted groupse

¥ow, in econclusion, I should like to s&y that thi4
has besn an exploratory study made in an effort to obtain
information as to the degree of emphysens present in cer~
tain occupations. The E-2 of all groups was approximately
the asme, and the A-3tA-1 ratio in the foundry and porce=
1sin divisions departed only slightly from thet in the
group of men employed in the non-dusty trades. Bscause
g-2 has a high correlation with maximum breathing capacity
and the A-3t A3l ratio correlates highly with residual air,

it is sasy to assume that these studles in mass survey will

o b9T.

render relisble information as to the quanticy of emphysema

present in any particular groupe _ \

These methods failed to reveal any prsesence of

significant change among the various groups studied. If

|
e e Y 7
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the pulmonary deposition of dust is the cause of an increas
in the incidsnce of emphysema, then one would expect, from
this investigation, to f£ind it clearly demons trable, the
difference between the two groups studied, such & differ-

ence was not apparente.

In closing, I should like to reiterate that this
13 a preliminary report and that the information to date
suggerts that there 18 just as mueh emphysema in the non=
dus try trades as in the dusty trades. Thank youe
(Applause)e.
BY DOCTOR McCANE3

Doctor Bristol's paper is open for discusslon.

BY DOCTOR BENKETT:

pDoctor Bernett, New York State Workman's Compen-
sation Boarde I believe the paper and the presentation
of its biostatistioal dats should have had the age groups
referred to, because this may well be the universal statla-
tiecal computsatlon, namely the study of emphysems in various
trades. However, the age group is an important thing.

BY DOCTCE McCANN:

Aro there any othar comments? Doctor Hugh~-Jones?

BY DOCTOR EUGE=-JONES
Mr. Chairmen, I would like to congratulate Doctor

wright and Doctor Bristol on this - on their work. One of

the very difficult things, indeed, is to rind practicable l

|
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tests which one can use in the field, and they're tackling
sone thing uhich 18 exceedingly dirficult to do, and that is
to rind a suitable combinatlicn pr things to define physiol-
ogical values. They have sel about doing something which
other pecple have similarly tried to do, and onse of the
aifficulties has been always in relating & group of tants
to define & particular syndronms, 1 we like, in this case
emphysems,

Now, one of the difficulties is that although you
may got & high correlation of any cne test, unfor tunately,

the error of prediction 18 wvery greate Could I meke XYy

point clear with tbe blackboard? If you have & relationship
which they demonstrated, between one function such &8, shall

woe 2ay, 8 maximum voluntary ventilation and the time of the
vital capacltor, then you will find & certain static about
the regression line.

Unfortunately, if the correlation is low or even
as high as o7, when you predict ons from the other, you
get & high scatter about this line, and one suggestion that
we have tried to work out in overcoming this difriculty,
i3 to use what is, statistically, & diseriminate function
and that is to combine a serles of tects to maximize &

difficulty or & differencoe

1 don't kaow whether 1 can make my point clear,

put if you will accept for & moment that the clinician can

e e e s T
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define grose emphysema &3 compared with the normal, and
Doctor Bristol adequately deadribed that as & possibllity,
then you can take the different tests, for example, they
give maximum ventilation, residusl capacity, COZ, or the
tests predicted from them, and find what combinationit

might be, thres times the predicted M. Be Ce, plus four time
the predicted residual capacity from error of the films, ahd
get o statistical functlon which maximizes the change from
pormal to sbnormale

when that is done, you enormously improve the
dirficulties of any one test being significant, and I would
suggest that as & mothod in using these predicted tests.
You can get & disoriminate function which gives the maximum
difference in accepted pormal &nd extreme erphysema, and
then apply that in the rield to those other things, using
the simple predicted tests. Thank youe
BY DOCTOR McCAKN:

Are there any other comments? Doctor Fletchert

BY DOCTOR_FLETCHERZ

I just want to ask two simple questionse I was

also interested in the age standardizatlon, which, of courszs4,
perhapsis not vital, but you did tell us that some men were
allowed to stand down from veing tested, but you didnt't

tell us tne percentage of the total population that took !

advantage of that privilegee

e e ————. — - — —
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The other small point 1 would just like to correct
is your statement that as far as coal miners are concerned,
that fibrosis 1is always associated with emphysema, which is
quite & common association, but not alwaySe
BY DOCTOR HUEPER!

what was the labor turn-over in the various groupl
you tested? I think in dusty occupatlons, you should us-
uslly have .your higher turn-over and, therefore, lhortof
exposure time., If you can manege atatistics that way very a

veautifullYs
BY DOCTOR EERMAN ¢

The general statement was mads about dusty oocpu= !
pationse Nothing was said about the degree of dustiness, ,
extrems dustiness, eny comments to be made on that? }

BY DOCTOR ¥cCANN:

Any other commentstr Doctor Bristol, would you

1ike to answer these questions?

BY DOCTOR BRISTOL?

I should 1iks to have Doctor Wright answer these :
questions, &8 he is in a better position to do so than I

ame. Doctor Wrighte

BY DOCTOR WRIGHT?

That's all righte The questions have all been, }

of course, very pertinent. Doctor Bristol took same pains

to say this is & preliminary report and when the final

e ——— T T e e e e e T

NSl PN




-

report is made, most of these questions will be answersd,
in partiocular the ones sbout the dust exposure and ths la=-
bor turn-overs

Neithsr of those have been the subject of socrute

ing looked ate 1 can say that the - there were & 1large
number of men, I attempted to say the vast majority in the
dusty trades, that had been in employmsnt twenty, twenty=
five, thirty yoarse I'm sure that poctor Vosburgh, who 1s
in the audience, can give you & 1ittle more information on
that, 1f anyone wants to ask him personallYe That will be
in the final peporte.

The age distribution, I can tell you roughly

we took palns in choosing our control groub, to have the
same 220 distrivutione.

¥ow, the matter of ob taining volunteers in the
tool and dye and punch press, fn the dusted trades, We

obtained all of the people excopt two in the foundry, and

end I don't think that our relation was seriously impsired

/————59—2—’—

iny as yote Data is8 available and is in the process of be~-

aboute It ran from n.pproxiuboly twenty~-five to seventy and

eight in the pcrcelain. Those wWerso people wno ¥ers away on

holidays &nd we couldn't got theme There were no refussals,

{

by the lack of those ten ypdividualse There were relntivelT
few individuals who refused when requested, in the tool and!

dye and punch presse That was & random sample and then the|
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people picked were asked if they would volunteer. There
were soms refusals; I cantt tell you preoisely how mAnYe

I'm afraid that maybe we won't be ble to tell
you that ab all, becsuse I'm not sure that records were
Xept as to how many refused, but I will look into thate
Itts a good question and, for the sake of oompletensss, wWe
should have 1t.

Doctor Hugh=-Jones! suggestion 1s & good onse TYou
will see in the next psper that we attempted to get at that
to some extent by full time correlation proceduree I'm not
certain that that's the sanme thing he's talking aboute I
believe that his procedure 13 & 11ttle bit different and 1%
4s ons that I'm pot familiar withe I certainly will get
together with you afterwards and see 1f we can!t improve oW
datae

pid I leave anybody out?

BY DOCTOR BRISTOL! |
The complication of conglomerate.

BY DOCTOR WRIGHT?
Oh, Yos, porhaps Doctor Bristol didn't make 1%

clear enoughe 1 think he did say, commonly or almost al-

ways, in regard to emphysena bveing & complication of comn-
glomerate diseaso. We certainly have had the experience Iin|
i

the vast majority of conglomerate silicotics, of demonstra-%

vle svidences of emphysemge We have one, I published a i

Lo
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very striking case of no emphysoemie

BY DOCTOR FRIEIMAN:

poector Wright, in the dusty trade groups that you
analyzed, what percentage of significant pulmbnnry dust dis-
esse did you find in the dusty groupa?
BY DOCTOR WRIGHT: |

You mean how many have radiological evidences of
silicosis?
§XﬁDOCTOR FRIEDMAN?

Bow many have radiologic evidences and hov¥ many
were disabled by our other standards of function studies?

BY DOCTOR WRIGHTZ
Well, insofar as the number who head radiologle

evidences, there were some. That will be in the final re~
porte poctor Bristol 1s just getting ready now to review

on large film all of these cases, There were some, perhaps

Doctor Vosburgh could give us & rough estimate. Other methe

ods of study were not carried out 1in these individuals. I

wish that such an opportunity were made avallable to use

BY DOCTOR FRIEDMAN:

Now, in the dusty trades, you analyzed then,

there isntt necessarily & very great hazard that could have
been corrected previously with proper hyglenlic industrial

methodse You may have entered into places wherse improvemen
|

had already taken placee

|
R
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BY _DOCTOR WRIGHT:

On all of these people, 1 think the employment
roéorda will show they have been there twenty, twenty-five
yoArse

BY DOCTOR FRIEDMANZ

___‘___—._——--_—

And you know how many years they worked in hazardd

our concentration and how many Years not?
BY DOCTOR WRIGHT:Z '

Yes, we have & letter - we have all that infore-
mation on cards, and it is being gone over nowve That will
be in the final report.

BY DOCTOR KOCANN3

If thers is no further discussion, we will proceod

to the next paper, and we're going to change the order of

the progrem 80 that Doctor Wrightt!s paper will precede that

of Dootor Grsgoiree. Doctor Wrighte.
BY DOCTOR WRIGHT:

Mr, Chsalrman, Ladies and Gentlement Before pre-=
sonting the material in &y P8per, I would 1like to make one
comaent to amplify, to some extent, one of the things that
1 think was rather important that was brought out by our
Cheirmen, @nd that 18 the importance of the clinician in
these various studies, and the position that gadgetoeering

and attempts to msasurse with some precision has in such

atudles as we &re makinge _l




e e st (T

;
:
:
§

EX_DOCTOR WRICEIs N

Mr. Chaizman, Ledlss snd Gentlomems Befors presenting the .
nmlnqm,lwmldnhwubmmtwmufz,
tomctmt,auormmmmtxmmumm
th:tmuv@toutbymmim,admcnﬂ:‘w«f
mdmmummm,mmwnmmt
gmm“dltwwmdﬁmwmhlin
such studies &s we are meking.




I rind myself in ful. agreement with him on the
question of the importance of the elinician and the tendency
to rely on laboratory procedures. This relianoo; in olin- .
1cal medieines, 18 & manifestation partly of the tremendous
burden that is put on & physician, I think itts also, %o
soms extent, & false reliance in that we can 86¢ figures
and understand gigures more easily than we can the things
that go into forming an opinione

I do believe, however, that Doctor McCann would
be the first to say that we need thesse gadgets and those
methods of measuremsnt if for no other reaason than to &p=
ply same sort of a test to our cikinical acocounts, our eline
{08l abillitiese

*he cliniclan has been going on for years oXpross-
ing opinions, end lacking all - most elways wanting to know
but lacking more procise methods of confirming his opinion,

and I would think that perhaps onée of the greatest func ti B
= more precilse measuremsnt = 13 that of applying some sort

of tests to clinical ebllities, and 1t 1s scmewhat in that i

veln that our work has been carried out and ths s tudy that

I am to report this morning was donse

May I have the first sllide? Becsuse this is &

mixed audience, I am going to taice just a few moments to 1,
prepare some background for the comments that I am going to |
|

i
make, and I have hopes that my medical colleagues will forgive

R R .. e m e o s B
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me for this crude diagram which, to my mind, portrays in an
eat ily understood manner, the vital functions of respiration

The respiratory apparatus is in esszence, & bollowJ
an sair pump through which blood circulates for the purposé
of being ventilated. Air enters into a bellows and the act}
of that bellows is all important. The air is then distrib-
ated through the b .lows end being constantly replaced, main
tains 1ts way, with a higher pressure of oxygen and a lowar
pressure of carbon dioxide than existed in the blood that
flows through ite

The veinous blood returns to the lung from the
periphery, carrying a high joad of oarbon dloxide and being
10w in oxygene As the blood eirculates through the bellowsy
gas peasses across a very thick membrans which separates the
blood phase from the gas phase of the lung, oxygen going
into ths blood and carbon dioxide coming oute The blood
then returns to the left side of the heart and is pumped oud

through the tissues.

You have, in essence here, a pump and a diffusion
service. That is the lung proper, and then we have, of
course, & system that i1s intimately involved, it simply can

not bs separated from the lung, namely, the circulatory

system, 2 pumping system which pumps the blood into the lung,

on

accopts blood back from the lung and then pumps it out to

the tlssuess

O U
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Now, the vulnerable points of such an apparatus

are, of course, immediately apparent. The apparatus is

vulpnersble from the point of view of air flow into and out
of the lung, namely, from the pipese A3 airvay obstructlion
will, very obviously, interfere with the capaclty of this
apparatus to behave &8 an air pumpe

Improper distribution of gas in this bellows will
jead to regional poor ventilation and possibly even ==
actuslly it doss occur == eress of lung that are not ventls
lated at alle If these areas &re still circulated, the
veinous blood that flows through such areas does so to Do
purpose wWhatsosvers The bellows itself is vulnsreble. It
15 & pump in the same ssnse that any othar mechanical pusp
operates, Loss of pover or loss of deformabllity or oase
of being ehanged in vyolume, Will cbviously fmpalir its
activity as & DUumpe The system is vary vulnorable at that

thin membrane which separatas the blood from the gas phases

I¢ it becomes thickensd or otherwise ohanged, you can r sad=
1ly understand that gasses may bave trouble in getting across
this barrier and then, of courso, the circulatory system 11;5.-
self 18 yulnerable, the total aresa wonich can recelve blood
or the cross-sectional aref of the vasgulsar bed may be 4i-

minished, so the blood is pumped through with aifrricultye

pumpon the left side to move the bZ_Lood along as 1t leaves

!

|

Blood may dam back {n the lung, because of failure of ths \
1
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the lung. The circulatory aspect is going to be covered
by Doctor McCanne

I don't, however, in our presentation, want you
to lose sight of the fact that & lung is not just an eir
pump; it's intimately associated with the circulatione

Now, for & good many Yyears, the - these intimate
and distinet functions of respiration were not amensble to
very procise study, but during the past twonty yoars, moth~
ods have been developed which will permit a fairly precise
messursament of the activities of the respiratory spparatus
especially the study of the vulnsrable points that I bave
just mentioned.

I would 1like to say, at this point, that Doctor
McCann and his group, Doctor Kotler, who is in ths sudiience
wore and contimued to be pioneers in this studye. Areally
tremendous amount of the work that we are talking sbout
today stems from it, their own lsboretory, and I Just think
this is a rather sppropriate tims to recognize their role
in studies of resplration in this country and abroad.

Now, some thirteen yoars ago, Doctor Gardner be-
ceme intserasted 1in the functional aspects of the effectx
that the inhalation of dust might have on lung and circula=
tion and it was becauxe of this interest that I cams hsrs.

I might say also that 1t gives me same pleasure to say tha

it was through Doctor HcCann's ufforts that this was made

|
!
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pulmonary volume; wWe measured the stroke volume of this air

possibles I doubt if many of you know that the initial
puilding of the laboratory cams about as a result of cone
tributions for s number of years from the Department of
Medicine, not only of money, but of tims and helpful instruag
tione We began our studies in the only way that we Imew
how at the time, nemely, to study the individual actions
of the respiratory aspparatuse These procedures are those
that you have been told about here by others that have
talked on the subject of pulmonary funoctione

We messured the size of the bellows, the so-call ed

pump, then the vital capacitys We measured the power that
this pump has to deliver air per minute, namely, the maxi-
poe breathing cspacity. We have attemptsd, with relatively
1ittle success, to measure the distribution and mixing aof

gasses in ths lunge With same greater success, we have been
able to measure the impaimment, if any, for the passage of
gasses from the gas phase to tne blood phase, and thils 1s

done in two ways, by studying the blood gasses of ths blood

after it has emerged from the lung, namely the degree to
wnlch the hemoglobin 1s saturatsd with oxygen and the degroe¢
to which carbon dioxide has been removed from the blood, ux'i
in a 1ittle more precise way, we have measured the pressurei

head that exists between the oxygen and carbon dioxide in

the gas phase and the oxygen and carbon dioxide in the blood
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phase.

One of the great shortcomings, and I think 1¢ is
still a shortcoming, although a lot of work 1s being done
on it, 1s that we have not been able to measure with nearly
the same degree of accursacy, the role of the circulatory
spparatus. I await with great eagerness the day when maxis
mum cardiac outputs can be msasured, and when thes pressure
relationships sbout which Doctor McCann will tell you, that
govern the flow of blood through the lung, can be measured
undsr conditions of stress.

After about four years of work, measuring thsse
various things, these individuel functions of the lung, we
came to the realization that we wore not really doing what
we had set out to doe It is through, we could recognize,
feilure of the blood to be properly ventilatedes Ws could
recognlize impairment of the pumping action of the lung or
the respiratory apparatuse. We ecould recognize poor dise

tribution of gasses, and I have been guilty, as have others,

of cslling these disabilities, and thereby, we have confused

some of our legal friends, because W6 have feiled to be

precise, and say these were disabilities or certain thingss
A low maximum preathing capaclty is a disabllity

for breathing powere A poor arterial saturation iz a dis~

ablility for blood gas trensfer and that is all that the

disability 1s. That's all we have measured, and we &nd

i

————— __7.____4,_*_____
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others have sometimes not been careful to say whe thsr or
not this disadbility to bresthing power is & disability in
terms of a man's ability to work.

After, as I say, sbout four years of effort along
theee lines, we wero repeatedly struck with the fact that
certain men wers remaining on tne job doing a full day's
work who had considerable impairment of breathing power,
who had some degree of arterial unsaturation, who had ab-
pormalities of the pulmonary volumena, and thick-headed as
we werse, took a long time to realize that we should be much
more careful in the use of that word disability, and should
define it precisely every time that it is useds

The word itself mesans exactly what it says, loas
of an ability, and we should be careful to say what ebilityd
Because of this discrepancy, we, &8 have many others before
us, cast about for some way of trylng to relate these spec~
jfic dlssbilities to the general ability of a person to per-
form as & physical engineer -~ engine.

Now, you may use various procedures in this regard
The earning power of a man {3 the - t- some extent, & meas-
ure of his sbility to perform as & physical engine, but it
18 not a very procise ono, and many fasetors ars involved
in that, perhaps I'll have occasion to say more about that

this afternoone.

As doctors, wWe wWerse, of course, interested in the

bk il skt
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puman body, &nd therefore, 1t 18 or would be nice if we
could £ind some way of measuring the integrated man, what
he can do in the way of physical performance, Some work
hes been done along these lines, measuring pesak abllities
to - for physical output, for example, the wonderful re-
cords that have been set in distance running and in other
forms of physical feats, 1is, in a sense, & measure of an
abilitye.

There it a more precise way of getting at it. The
buman engine is & great deel 14ke an ordinary internal occa-
bustion engine, Fuel 1s burned, oxygen is required in that
dburning, sand carbon dioxide is the result of that burning,

and just as you might rate the power output of any engine
in terms of 1ts oxygen consumption, the human body can be
studied in essentislly the samo Waye

*he next slide, pleasss One can study meximm
performsance abilities by having the individuel walk on a
treadmill rather than run on & circular one-mile track, and
tremendous amounts of excellent work has been done in the
Peck Laboratory at Earvard, studying fine athletes and aome

of that data I will show you in ju:t a moment,

We have studied men fror the point of view of

their greatest ability to put out physical ensrgy, by hav- \
ing ther walk on a treadmille We chose that rather than thr

bicycle because in this country, our people are not accustoped
|

4_._* -
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to riding & bicycle. In addition, the exerciee involved 1s
not as free as it 1is in walkinge.

Thnis is simply & plcture of & man walking on &
treadmill whide various measurements are being made, Xext
gl1ide. Btudying the fndividual in this way, at increasing
intensities of physical exertion, certain mesxurements can
be made, &8 representsd 1n this slide., This is of & person
who has besen walking or who has been walked at & constant
speod, &8 you 388, in the forward right-hand column, three
and a half miles an hour, but increasing the level on which
he walked until finally & level is reached which is ths ute
most that he can accomplish; in other words, & higher level,
the walk is terminated at an esrlier period than we have
or had chosene

These wrlks were all of six minutes duration and,
by incressing the grade on which the man welks, we finally
get to & point whers the men cen not walk for ths full six
minutes; he must get off and normal individuals, because
of some severe leg weakness and some degree of breathless-
nesse

How, it's apparent that the human engine is quite

similar to the internal combustion enginee The oxygen up=

take, as you would vell expect, shown in the far left col- ‘

R s

Slhe

umn, incresases and gets up to a peak oxygen uptake of 2,950
|
k.o of oxvgene Now, that, then, |
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i1s the greatest abilit; that this individual had for oxygen
upteke. If you would plot that out, you would see that as
the last two exsrclses were carried out and a plateau was
reached, there 1s very 1ittle increment in those laest two
exercises, and we have some data to show &8 in others, that
s plateau 4s reached in oxygen uptake at & time when the
minimum ventilation or breathing facility of the lungs can
still be augmented and this has led elong with at;her evi-
dence, to the conclusion that in the normel man, ‘tbo ocir-
culation iz the governing factor for pesk physioal autput
of moderate duration. We're not talking now about short
bursts of energy outpute

I bellieve that I won't need to ladbor the point
any further, but can simply say that it is generally accep
that ths - one of ths measures and perhaps omne of ths best
at present available, of a man's sbility to perform, as an
integrated being, is the height to which hs can increase
or raise hls oxygen uptekes This is certainly a function
not only of respiration but of circulation, and I belleve

is primarily & function of eirculation or chiefly 80e
The other tables that I will show you, will in-
dicate, as Doctor ¥otley stated, that we have snormous res-—

piratory reserves, far gresater than we do circulatorye

Kow, we have chosen &8 our measure of the ability,
i

of this hum orm, this peek oxygen uptake, l

an engine to prf

i
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' and each man studied in the data t:at I will show you was

| carried in a series of walks of this sort to the peek oxyg o2
uptakes The first two or three exercises can be done in one
daye Subsequent ones, especially those requiring, when youi
get near the top, you can't do more than two in one day, boi
cause it's very strenuous worke It's very time~consuming,

as you can see, 80 that what will be referred to as meximum
oxygen uptake, is this bottom figure on the left-hand side,
your left-hand side, and expressed in s quare me ters of sure-
face aresa, liters per minute, snd what we have attempted to
do or what we have accomplished 1in our study over the last E
ten yoars, is to run various tests of specific respiratory
function in conjunction with this measurement of peek oxygez

uptakee

Next slide. KNow, here are for ty-one normal men ;

carried to the peak oxygen up take on the treadmill, On the;
on the lsft you see plotted on the oribt, the oxygen uptake
1n liters per square meter of body surface, and here the

. age in yoars. There 18 8 loss of ability, as the man be-

comes older, which is only common sense, that r£its in with

what you all knowe

|

The degree of spread 1s intereating in that I didi
anticipate there would be a greater variation. It is a '
: ;
. |
| good sized variation, standard deviation is approximately i
, i

thirtsen percent of the mean and that means that an individusl

I e e —e
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might -- well, I'll say more eabout that thls sfternoon ==
really with normal mean bearinge

The next slide shows some abnormal individuals in
respect to peak oxygen uptake., I might also say that the
resting oxygen uptake is indicated, the amount of oxygen
intake for s level walk 1s also indicated showing what re-
serves we possess, These &are abnormal individuals and, to
confirm the notion that peak oxygen uptake is a pretty good
measure Of & man's ability to perform, I have plotted data
taken from a paper that appeared in Solence, by Robinson ,
pill, and their oco-workers, on peak powsr of physicsl per< ;
formance of scme of our fine athletes.

The very top figure 1s the data from Don Lasech,
whom many of you will remsmber was our very fine two-mile
runner, and very fine cross-sountry runner, The three that
sre Plotted below him are Glen - Gene Benske, Glen Cunning-
Lam snd Archie San Romani, who were also very fine distance i
runnerse TheyY have & perfectly phenomenal ability for oxy-

gen uptake, Lasch could sustain that level not for five or
six minutes but for twenty minutese

Kow, this is an abllity that is far beyond any-
thing that is possessed Dy the rest of us mere mortals, The

average normal individual, as jndiceted by ths very hsavy

iine. These are some pathological subjectss Tha squares,

filled in squares, are emphysemas, There is one Y

|
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pneumonsctoxy over here, who still possesses & quite good
ability. Bome of the silicosis and asbestoslis cases are
scattered around.

¥axt slide, Now, I would 1like to show you & seér<
jes of correlationc c-efficients in which we attempted to
diselose or f£ind out which of these specific me asurenents
seem to parsllel & man's greatest sbility for oxyger uptake
and, by inference, his sability to perform as & physical
enginos The wvital capacity correlated in & rather sur-
prisingly good feshion., I have been one Who, in the last
ton years, has belebored the position of the vital csapacity
messurexsnte Itm not retracting all that I said about 1t,
put I must say that this gave me sOmé Trea&son for surprise
and I think Doctor Hugh-Jones, in his paper the other day,
also said that they were somewhat surprised to find a way
in which vital cspacity correlated with asbility of a man to
perfors.

Fhis data, I must say, thet Itve got, is obtained
on 180 individusmls, and embraces gll manner of pulmonary
disease. Thsre are sarcold, there are pulmonary glanulomas
e.iphysera, bronchiectases, non-specific pneumoconiosis that
we wers able to dimgnosc, silicosis, asbestosis, exposure t
dust, men with lineer exposurs and 80 on, & conglomerate

group and ranges all the way from people who can just bare-

1y walk on the level at one and & half miles an hour for

S — ___*__,
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. Tive minutes, to men who had astounding abillitles to per-
form, and it is, I belleve, going to be possible with furt.bilr
working of our data to £ind out that there are specific dis+

eases in which the vitsl capacity does give the erronecus
{ {nformation, and others in which the information 1s more rol
‘ 1iable,

As you run down, you can see that there 1a very
11ttle improvement in the correlation when the vital capac~
i ity is expressed as & percent of the predicted, in other
words, where you attempt to correct for age and surface are
KXow, the residual capaeity, or the residual air also corre-
lates with & quite high correlation, as you would well ex~-
pect, and as those have shown in the normal individuals, the
correlation 1s very poor; in order to disclose the corre-
lation, one must add in other peopls, nemely, those who have
had same impairment of their residual cspacitye.

It's rather interesting to show what Doctor
Gregoire will later show, that in asbewtosls, there is no
correlation whatsooevers

f Maximum breathing capacity correlatsx somewhat

better than does the vital capacitye
=8 next slide. Splitting up the maximum breath-

ing capacity, you Boo that in normal {ndividuals, thes corret

lation drops considerably, and 1 think this is further evi-

P T el g

dence that we possess far greaver reserves for breathing
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power than we do for circulation. If the meximum breathing
capacity in normsl men was a strong determinant of ability
to perform, the correlation should be higher and I'm sure
that when we are able to measure cardiac output during peak
exercise, we will finc & very high correlation. However,
when you have impalirment of the breathing pump &8 ooccurs in
agbestosis and silicosis, the correlation is somewhat im-
proved, especicslly in ailicosise

Next slide, The ability of the lung to remove
carbon dioxide from the blood i1s, I think, one of ths very
important ones, and we were curious as to how that might
correlate, and there is & correlation, but it is of a rathe?
low ordsre Yeory poor correlation, as you ses, be tveen
serterial hemoglobin saturation during exercise - thess wers
blood samples removed while the man was walking on the mill
- Vory low correlation between any of the gas exchange msase
uremsnts and peak ability to worke

I rather wish that Doctor Motley were here becausT
he could correct me if I'm wrong in my impression that he

ljeft, that perhaps I'm wrong in this, bescause as I under-

atand what he geid, his belief is that the single besat ine
dication of whether & man 18 normal or not fram & respis - |
tory point ol vlew, 15 whether his blood gasses are normal,%
and I think you see here & fairly convinecing demons tratio {
|
i

that & man's abillity to work depends

relatively little on
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his arterial saturatione
™is is not difficult to understand 1f one will

- a o e

recall the great civilizations have been built at altitudes
E’ where every one was unsaturatea, and today some of our pro«
ductive mines operate with same physical energy expended

f on the part of the men, at altitudes where everyone is

» some extent, unsaturateds To be sure, compensations on

the part of the body do occur, but the same thing is true
in the dizeased man, &8s poctor McCann will undoubtedly des-
oribe to you, so that arterisl blood gasses wWere surpris-
ingly poorlYy correlated.

Now, the 02V, that is a term that I must define
for you, and could apply on one of the previous slides. It
4s what we refer to as the ventilation equivalent. It is
obtained by dividing the minimum ventilation by oxygen up-

taks, and expressed, 1¢ts simply &n expression of ths breath
ing load, g4t's the amount of alr that a man must bresathe
for a certain emount of ensrgy expended, and it is8 surpris-
ingly constant in normal people, has & very narrow rangs

of variatlion.

How,. you see here & rfairly hign correlation,

herein highsr than we had anticipated, 060, and I shall

jump now, just to the very last ono, in which we had 8

/ mul tiple correlatione Incidentally, we had multiple corre-

|
|

Jaetions with most of thess, &nd I'm only showing this one,
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because it 1s the highest that we obtained. If one com-
bines maximum breathing capacity and ventilation equivalent
as a single factor, and T will show you some scattergraphs
in & moment on that to point that out, then the correlation
equivalent is a surprisingly high onse, «90l. This came as
somewhat of a surprise to me. I still have difficulty in
pelieving that it means what it seems to suggest, neamely,
that there is this very high dependence on M.B.Co and 02V
when one wishes to study peak abllities to perform,

On the other hand, it is somewhat common sense, P
isn't it, because meximum breathing cepacity 18, in cssence;
breathing powere Ventilation equivalent iz, in essence,
breathing losd and the ebility of an ordinary engine to
perform is certainly directly related to the power of the

engine and to the load that one puts on ite
Next slide, HNow, W were interested in whsther
or not this correlation would hold up, of M. Be Co. snd 02V

yersus oxygen uptake when ons divided the data by diseases,

and you will see that the correlation did hold upe. Agein,
for normal individuals, the correlation 1s nowhere naar that
which we found 1n disesased jndividuals. This was another
evidence tnat breathing reserves are much greater than

circulatory reservesSe

Kext slide. Now, 1t!s always well to look at
scattergraphs, because a3 Doctor Eugh-Jones pointed out, i

e e e ——— e A
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the correlation co-efficlents usually look much better than

do the scattergraphs, and the scatter will show you at once .

- o mpros e ey TR

ths wide variation which can also, of course, be expressed

by the standard deviation which I will show you. This 1s

vital capacity versus maximum oxygen uptake and there 1is,

g I

of course, this general slant, which is defined by the cor-
relation co-sfficiente.

The standard deviation is large, as is shown by
this wide scatter, making it, of course, very difficult ¢o
) use the vital capacity as & good measurement in an individ~
usl, but for class studies or group studies, it is & better
i toole

Fext slidee This shows a maximum breathing ca-
pacity against peak oxygen uptake, and you will see at once
that there is a - somswhat less scattered eifect, still oven E
large, and thers are some exceptions that are always more
interestings Here, we £ind thr.e individuals w&y down hsre
all alone. These three persons were cases of pulmonary

granuloma in beryllium workers, wWho possessed & normal

maximum breathing capacity, but whose ability to exerclsse 2
. was very limited becsuse of the very high ventilation squive 1
/ alent, and when you correct the ventilation equivalent, theyY
J f£a11 back into the body of the chert, as you will see in

the next slide, Leave this one on just a momente
L i
E You see, 1f you taks above the average peak oxygen

l
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uptake above 1,3, the scatter is tremendous, much more so

i  then is true in the lower percentages here, indicating that
respiratory reserves are far greater than oirculatory or

at least i{n relation to worke This shows you the M. B. Co
and 02V combined as a factor, and here you have & scatter
that is certainly far less, again more scattered in the
range of normal, because the Me Be C. has undue weight at
this or in this portion of the distriwution of our data.
But here we have a quite nice distribution.

The next slide. As I say, it's one thatvsurpriaod
me, I throw this on primarily so that you can see the co-
efficient of variation which deflnes mathomatically the de-~
gres of scatter around the regression line, Vital ocspacity
twenty-one, 1,984 maximum breathing dapacity and very great
- vory gratifyingly, mich smaller for the combination of
M., Be Co and 02Ve

The next siide brings you back again to the same
distribution of M. B. C. OVer 02V using, coming down now
to zsro instead of standing at three, with a drawing of a .
grid which combines the regression lins and the standard
deviation on the two sides.

The next siide =-- OT, thet's all, I think, I

want to surmarize this rathsr long period of work by saying
that as one would almost have anticlpated, and I presume

if T had gone to an engineer and said, "How, look, we would
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1ike to know wzat determinss peak oxygen uptake®, he would
say, "Well,what!s the load and what!s the povwer®, and we
could have avoided all this work, because it'!'s just a com=
mon sense correlations I believe that the correlation is s
rather surprising onses I can certainly say itts a surpris-
ing one to me, I don't understand why itrs ao'high. I would
think that circulation should have entered into this more
i than it did. We bhad no one in ths series who had been in
or was in congested failure, I'm sure we had some early
cor pulmonsles in the groupe Undoubtedly, we have had scms
cardisc patients in this serles, severe cardliacs, we would ;
have found a little different result, |
I bellieve that this typs of study applied to the
eardise group would be very rewardings In closing, I would
1ike to say that ths study 1s the end result of the labors
of a large number of personse. I sirply have the plsasure
of presenting it to you. It's been carried on ovar ths pasi
ten years and the men who have worksd in the leboratory have .
all taken a part in it. Thank youe
(Applause).

i BY DOCTOR McCANK:

since the next speaker!s material covers areas
‘ = much the sams area, I think it would be better to defar

the discussion on tne two papers until we can have the two

' papers together, so I'll now ask Doctor Gregolre to present

s S tl_._m




