April 16, 1964

J. Ross Davidson, M.D., Chief Eedical Officer
workmen's Compensation Board of Britishk Columbia
Vancouver, B. C., Canada

Dear Doctor pavidson: .
My secretary has pointed cut to me; on my return to my office, certain

points in my dictation of a report to you concerning the case of Gerald

Beaudoin, as identified above, which gave her some questions of inter-

pretation. I can only agree that she was justified in her attitude, and

that in my haste to avoid further delay, I was unwise in instructing her

to send this report along without my reexamination of the typed script,

I do not believe that there is any doubt as to ny opinion in this case,
but’ there are a few corrections to be made, Having returned the file, I can
no longer be certain of one point - namely, the precise manne® in which the
results of the analysis of the urine were recorded in the documents examined,
Yet, althourh I am suggesting a modification of & pogsibly ambiguous state-
ment in my discussion, I hardly think my meaning will have been obscure.

In any case, I subuit here, a few editorial chaugas,Lidentified hy
page and line, so as to eliminate any possible doubt as to my meaning.

- £1) On Fage 2 « line $ from the hottom, the sixth word “"rates" should be

"routes” in order to make physiological sense,

(2) an Fage 8, item (2), 1ine 2 (after the gquestion) is a grammatical error ~
"were™ should be “was."

{Some commas are needed in a few places, in seversl parts of the text,
but these omissions have not resulted in the confusion of statements,)

(3) O Paye 5, paragraph (c¢), the first sentence is incomplete, and should
read ~ "The results of the analyses of two samples of urine are not
repprted precisely ar in their tempcral relationships, eapecially to the
therapy administered’— the record "etC. eeees.

(4) In the same pajpagraph, lines & and 7, is an ambiguous statement which
can be clarified by a slight change to read, "the finding was so reported
as not to indicate clearly whether the value given was in milligyams oy
Micrograms.” (It was interpreted as 0.19 mg. per liter of urine,)

(8) On Page 8, line 2 (from top) should read, "methods of sampling and
analysis,"

'l



J. Ross Davidson, ¥.D. =~ (2) ~ April 16, 1964

in offering my apologies for the errors in the text of my report,
I trust that they will not heve caused any difffculties,

Cordially yours,

Rag:vr RODETE A. Konoo, H.D.



Re:
Workmen's Compensation Board
#63071596

Resume of Review and Opinion

After reviewing this record, one finds himself in the not unusual position,
in relatian to a long continued but unresolved, medical controversy, in that the’
medicallevidence by which a definitive conclusion might be reached is not
available, There are certain crucial questiong which must be answered before
a conclusive decision can be arrived af in this (and in many other comparably
controversial céseﬁ). The answers have not been obtained and are not now,
certainly, obtainable, These questions, and the voids in the evidence because
of which the questions cannot certainly be answered, aré first presented,
after which the most likely opinion as to the perfinence of the diagnosis of
’ lead>%oispning will be suggested., A decision as to the compensability of
this map's illness, must, in the nature of the situation, be made by the
Board as a matter of public or legal policy, based upén the issue of the
burden of prodf, that is, upon whom, whether the claimant or the Board, the
‘burden of proof rests, in a dubious case. This reviewer is concerned only with

the environmental and medical evidence, and with its pertinence to a conclusion.

The Issues and Answers

(1) The first question relates to the probable significance of this man's
exposure to lead in the specific employment referred to in thisAreport.
The claimant's prior opportunities for exposure to lead, to which no
reference is made, is an important part of the medical evidence, for the
reason that his "body burden” of lead, at the time of his entrance upon
this employment, was a conditioning factor in the additional guantity of

absorbed lead required to bring him up to a dangerous overall level of
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absorption. In the absence of such evidence one must base a conclusion
goieiy upon the severity and duration of the exposure to léad associated
with the smployment roferred to in the yecord, Phore were no doterminations
of the envirconmental ceud;tiona of this emélaymant, with respect to lead
dlspersed in the atmogphere., (Inocidentally scmething was gald in the
discusgsion about the abgsorption of lead through the skin. While certain
conpounds of lead, notebly the slkyl Iead compounds, are absorbod readily
theough the skin, the compounds involved in this man's work are not
absorbed through the skin, Therefore, ong quéstions only the quantity
inhaled and carried into the aix cells of the iung, and the quantity
swallowed because of deposition of isad in the upper respiratory tract,
piug the quantity setusily ingested Lecmuse of contaminated hands and
other handled ebjocts introduced into the mouth,) b

it is reasonsbly certain that there were large numbers of particles
of Bpray pain#,c&ntaiaing pignificant conceatrations of 1aanyin the
atmogphere breathed by thisrman. Theso particles may have reached the
terminal zir sacs and &lveoli of the lungs in some concentration,
{There 15 5t present na~avxdenc§, 50 far e I know;on which the fate of
disperstons of lead compounds in liquid vehicles can bo interpreted.
¥e do not koow, except by crude practical exporience in industryjthe
asxtent of the hazord of the pulmopary absorption of such dispersions,
fuch expeyionca 1ndicate§ clearly that cases of lead puisoning do ococur,
Just why, in terms of 22££ilc£ absorption, 1s unknown,) That many of E
those particles were trapped in the uppor respiratery tract and swallowed -
ig quite certrin. The significance of such swallowing is a matter of
dosegze and time, The doge here nmay bave been iarge; the tine was short

{relativelly). It is anybody's gucss whether the conditions were such that
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lead golsoning may have been induced within the time indicated. Ny
guess, based on experience, is that this may well have been the cuse,
and the evidence against_this conclusion is not avallable at thig time
to anyone {so far as thie record is concerned).

The answer to this question 13 equlivocal., The important point is
that no one can say, with any degree of certainty, that the environmental
conditions of this man's employment were free of a significant hazard.
The severity of the esposure is unkoown but was probably considerable;
the duration (in terass of actual hours or days of exposure to a specific
set of atmospheric conditions) is poorly defined but cannot be saild,
from the record, to have been insignificant. The significance of the
exposure, whether capable or incapable of inducing lead poisdning nust
rest thercfore on the interpretation of the claimant’s 1llneas.

The second question relates to the total character of the ciaimant's
illness. IDdd he have -lead soisoning?

) The illness described by the claimant, in immediate association
with his day's work (nauses, vomiting, etc.}-gzﬁe clearly the reault of
his inhalation of solvent vapors, This was not caused by the absorption
of load, and while it was definitely an occupational ilihess against

which this man should have been protected by sulitable ventilation or

" respiratory equipment, it is irrelevant to the qQuestion of plumbigm)

except that it demonstrates clearly the fact of the comparatively severe

contamination of the atmosphere, in which the claimant worked, with

droplets of paint, (On this count alone, in view of the relatively low
toxicity of the solvents now beinyg used commonly in spray-paints, one
must conclude that the concentration of spray paint in the atwosphere

wias high.,) One should know whether there were significant cifferencas
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in the composition of the several sprey paints (with respect to the
golvents used in this work, but it is unlikely thai~§hey differed
widely),
The presenting iilness at the time gr._sought the
attention of br, Eapkéy way have been lead poisoning, and on the
basis of the history, the complaints and the laboratory findings, this
diagnosis was certainly a rewcsonable obe, as viewed from the aspect of
current medical thought and practice. Thiaz is not to say that it was
as well established (or excludsd), as it might have been or, from the
aspect of occupshional medicine, should have been, &4 criticnl review
of the clinical evidence will reveal both lts weight and its short~
comings, | :
{a) "Stippiling” of the erythroecytes in the peripheral blood was found
on two occanlons, This, of itself, in clinical medicine, is highly
suppestive, and, in association with the history of occupational
expoaure to lsad, it is often taken to be ﬁiagnoai:c. It is of
common occurraence, however, in agsocistion with anemia, and therefore
the nature of the anomia regquires careful investigation 1f the
finding 18 to be taken geriously as a featurs of the diagnosis of
plumbism. In this c¢ase, this phenomenon, of itself, haailittle
true diagnostic significance, Nevertheloess it enters iato the
evidence on the positive side.
{b) The finding of an abnormal amount of certain porphyrins in the
urine on one occasion, likewise, is shggestive evidence, while the
fallure to obt&in‘zhe séme {ox & similar) iinding later may he

explained Ly the institution of chelation therapy (if indeed
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tnia intervened between tke two abservations). Unortunately

the record does not revesl the facts in ﬁhis regard, and here,
again, speculation has to be substituted (by this reviewer) for
Enowletige. Sinece nothing is said in the report concerniag the
nethodo enployed in any of the work of the hospital labofatory,
one has to take these on faith, despite one's knowledge that such
results canpot be trusted without evidente of competence, Never~
theless, taking the record at its face value, the results favor
the conclusion that this wman had sbsorbed abnormal éuantxties ol

lead,

: nuwﬁtjcanﬁhw&@ﬁfhiiu@*v

ez el nek K "
The results of the anelysis of Two sawples of urihe|-the Teco

does not show how these samples were collected, when they were
coliccted, and how they were analyzed. 2Xven the repart:;f the
resgult, at second hand, furnishes adequate evidence that some of
those concerned had little familiasrity with the nature and meaning
of such findings, in that the finding wes reported i;fgaliigrums
amnéméu%a&a~micragraws. In view of the delicacy Q! such
determinations, the many opportunitiea for error, and the over-
whelning probaldility of error in laborxatories that do not nske a
apecially of these precedures, the results obtained in this
conngction’ are not to be trusted. NMoreover, if the crucial

nature of the analytical evidenoe had been appreciated, the blood

would have been the subject of anslysis, or a series of samples of

 urine would have been snalyzed, to make up, in part, for the

ambiguity occasioned by the variability of the urinary response to

the absorption of lead. Hevertheless, the results obtained by the
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analysis of the urine, as they stand on the record, indicste that
this man had abaarhed abnormal Guantities of lead. Considering the
interval of time, bDotween the colicotion of urine und the iast day
of vceupational exposure Lo iead, tie results obtained {(if valid)
suggest {without proving) that the occupational exposure {o lead
had been bhygienically signilicsat., {In this conagction, the
arg#msnt concerning the mpeaniag of these rosults, in ralaticn'to
the severity of this mun’s vecupational oxposure, on both sides
of the issue, is i1l founded in physioclogical facts;' That put
fortha by Dr. Kepkay, concerning the influence of "stress" on the
"mobilization” of previcusly 'stored” lead, is based upon & conw
cept of ithe metabolism of lead which was exploded nearly twenty
yearé aga, It persists only because it 1s in the iiter;ture
to wiaich the uninitliated stilli yeferxr without having had the benefit
af‘@xaﬁiniug ang umierstanding the later evidence, There are no
known methods of "mobilizing” lead except through the .me of
specific chelating agents, and even the latter arc not very
silective, except for brief perdods of time.

At the sape tine, the statgments in the record, with respect
io the absorption of lead, its retenticn 1o the body, and ita
excretion from the body, on the basis of time, 2 well as in

response to Versenate” are either untrue or are only partially

<

[

true (t.e. und%r sppropriate circuwstances . For exasple, Hr,
_ exposure to lead, if severe enough during the periods of

exposure, would not have been counteracted by the intervals of

non~eXuoaure, since sevoral tiwes the length of tize 1s required

to ¢liminate absorbed lead than that represented in the perxriod of
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absorption. It is pure apeculation to maintain that he did not
absorb dangerous quantities of lead. As the record reads, this

‘is not and cannot be known, If there is other evidence on this
wointy it is not in the record or in the statements which dorive
from the record. The sole question here, as indlcated previously,
concerns the actual orxder of magnitude of hiaz absorption of lead
during his employment in the work describad. This is not known

and cannot be aszcertalned Irom the evidence. The sﬁatement is

maée in the record that the levels of lead concentration found in
the urine are not high enough to demonatrate the occurrence of s
dangersus degree of absorption of lead, This is not true, for the
reason that they are not iow enough to damanstrate the i&ck of
danger. It is simply untrue that the concentration of 1e§d in the
urine must be in excess of 0,194 widisgrems pdr liter to be of
diagnostic significance,... This depends on the time of the szampling
¢f the urine and upon a number of other potent factors, such as

the voluwme of the sample {representing the time during which the
urine was being secreted and voided), the manner of its handling

in the leboratory (whether taken as ab entire sample or as a portion
of it), and f£inally upon the analytical method, Unless each of those
is described correctly in dJdetail and is known te be reliable, the
actusl result is subject to variations of the order of 100 per ceét
irom one laboratory to another., Physiological variations alone (time
of day and the volume of the water available for excretion in the
urine) is. of the order of 20 to 80 per cent. (We have had patients

who were suffering fyom frank lead intoxication whose urinary lead

™~



concentration was below 0,20 mg. per iiter as determined by our
wethotds of sampliagi?halysis.} It is for this reason (i.e. the
varighiiity)’that £% is highly advisable in all diagnostic situations
involving the inorganic compounds of lead, to analyze the blood, It
iz helpful in many instances {(in the titerpretation of the day to
day exposure) to have the rasulﬁa'of the analysis of the urxna, but
in the interpretation of the overall quantity of lead in the body,
when only one or a few analyses are to be mude, the determination of

the lead content of the blood is imperative,
Goinion

ian view of the incoapleteness of the evidence in this caaa,sit is
impogsible, at this tiwme, {rom the record, to sstablish the nature of the
illoess as described. The clinical findings, such as they are, while
inconvlusive, tend to favor tie diagnosis ol plumbism, and because of the
iack of evidence in explanation of the clinicai findings, otherwise, or in
rebuttal of their interpretation by the attending physician, Dr. Xepkay,
these findings, as spresd on the records tilt the scales slightly in favor

of the claimant,

Date: Apyil 13, 1964 Robert A. Hehowe, H.D,

Dictated but not read,
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