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Dr. Robert A. Kohoe

University of Cincinnati

Kettering Laboratory of Applied Physiology
Eden Avenue

Cincinnati 19, Ohio

Dear Dr. Kehoe:

You probably remember that you and I had an
interesting discussion about the use of the x-ray in
diagnosing lead poisoning in children, when ve met
in St. Louis a short time ago. At that time, 1 pointed
out to you that Dr. Edwards A. Park, of the Johns
Hopkins Hospital who had done a large amount of study
on this subject, apparently had made .a serious error
in his paper of August, 1933, in the "Journal of
Pediatrics,”™ making it appear that the "'shadow"
actually contained large amounts of lead. (He had
confused milligrams for grams.)

I called on Dr. Parks a short time ago and had
a most delightful discussion with him. He was frank
to admit the error in the light of the evidence 1 pre-
sented, and promises to make a correction. He 1is,
however, still adhering strongly to his views that the
"shadow" 1i1s caused by lead and he is now of the opinion
that although there may not be lead in the 'shadow"
itself, lead through alteration of the bone structure
is the reason for its appearance.

That may be true, but the "'shadow" is known to
occur in rachitic children or in children who have ab-
sorbed other metals. It seems to me, therefore,
that the x-ray is a most untruetv;orthy diagnostic tool.
In fact, 1 was interested in reading one of the reports
of the Queensland lead poisoning literature that you
were kind enough to let me examine stating, 1 recall,
that out of 19 children alleged to have had lead poison
ing, 12 did not show any '"shadow,"™ which is one of the
reasons why the use of the x-ray is apparently not held
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Dr. Robert A. Kehoe July 25, 1944

in high regard among the Australian medical circles to
detect lead poisoning in children.

With kindest regards,

Very truly yours,
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ETHYL CORPORATION

Manufacturing and Traffic Department

PLEASE ADDRESS REPLY TO

September 13, 1344 106 LSt BSLER BULDING. ©

Dr. R. A Kehog_ _
College of Meaicine
Univérsity of Cincinnati
Eden & Béthesda Avenues
Cinoinnati 19, Ohio
Dear Dr. Kehoe:
Attached hereto for your information and files
Is the "Lead Hygiene and Safety Bulletin No. 37" issued

by the Lead Industries Association,

Yours very truly
J. H. Schaefer

Per



L ASSOCIATION
IGTO/N AVENUE
17, N. Y.

August 30, 1944

LEAD _HYGIENE AN
BULLETIN NO. 3/

SUBJECT A STUDY OF CCCU-

D SAFETY

To Members of the Lead Industries Association:

One of our members, the National Lead Company, has given
much study to the control of lead poisoning at its Perth Amboy> N.J,
plant, and the medical officer in charge, Dr. William C. Wilentz,
has prepared a paper, as attached, on "Occupational Lead Poisoning"
based upon his own experience and observation which | believe the
entire lead industry will find of interest.

It is my hope that it will stimulate the preparation and
exchange of similar data by other companies in the Association or
the ultimate compilation of information which will be of help to the
industry at largo.

I shall deeply appreciate, and 1 know Dr. Wilentz will
likewise, any comment and data you nay care to submit after reading

his article.
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CONFIDENT IAL
NOT FOR PUBLICATION

OCCUPATIONAL LEAD POISONING
BY
Wm C. Wilentz, MD.

A STUDY OF CASES OF LEAD
ABSORPTION AND LEAD INTOXI-
CATION OBSERVED BY THE AUTHCR
AT THE NATIONAL LEAD COMPANY,
ATLANTIC BRANCH, PERTH AMBOY,
N.J. AND AT THE PERTH AVBOY
GENERAL HOSPITAL



It is not my intention in this report to present anything new or
startling on this subjeot srnce years of study and nvestigation by pro-
minent nembers, of the medr chemical and engrneerrng pro essron have
provided our libraries wrth a ‘multitude of scigntific materra |t |s
ray desire however, to present oertain phases of this sub cect along with
m{ own rnterPretattJon to thosT person who are rntereste In the effects

ead as It confronts us daily in industry,

% reasop for stating it that way_is the obvioys faot. that the
Iead industries have bgen on the efense far too Iono 1and, with tho aid
f Information ohtarne t/ survey of su Ies at ou Jant we hoPe to
ﬁssrst in neutralizing this attrt] e. This unfair ano 3|d|ous propaganda
been p ermrtled to permeate t roug éthe entire ? Industry
government circles, courts of Justio€ and has, therefore placed us all in
very unfavorable position. --'..%...

| can well reoall tha%when | first undertook the responsrbrlrty
over the health and welfare o the emgloyees at this plant, | had great
fear of what was to come, what to expect, what dreadful complicatigns
were sure to arise, what mea)gert orapeutio agents we had at our drsoosal
and such poor, ro noses to e gect ese feafs had thﬁrr orrgrn In the
talk and gossip amongst the P Pe of thrs communrtyw ore "Bveryone was
Famrlrahrwrth al the had? from e% Horsonrnnq As a matter of
the medica fraternrtres eld the same impressions, so
matgrt IS not surprrsrn to learn that laymen felt the same way about

These fears apd rmpressrons may. have geenv\)ustrfred some years
ago, but such cannot be the true condr lon today with ndustry spen
hiige amounts of c(aprta tg rnsta the most modem te trve equ ment
Vswoll providing modem medical drspensarres t ea with anything’
that raay arrse in the course of employment,

ases of Iead absor1ot|on and Intoxication should recover without

ﬁ y resu trnﬁ d|s1a his statement.is' gredrcated on the beIreJ gnd
wled 3 sound medical observation and treatment are provr e

In c?nj nctron wrt)h oresont da fooperatron from management oxoo lont

results must b ﬁ ne ew owever th a W't out this c(o

operation anything cou [% w ost gertain appen evgn to a%

L t no one mrsun ersﬁan s. a outt ooxmt?{brlrtes oft rs

B (Tl

no Mmore ene apsper Ran 'Y A ah i ary oth ¥o XIC sub
stance m contrnue to consrder lead absor tlon and [ntoxication
&n incura Isease.” Lot's put an end to this type of loose talk.
th/o havo fao s to stato and nothing to oonooal,* Lot's do that and great
enefits will result.

. Exposures prevalent in our pIant were from lead furies and lead
dust in combination with oxrdets sul aJes ydroxides and antimony , the
most prevalent oxposure being from lead dust and primary manner of ah-
sorption being through the resprratory tract via Inhalation of the dust#



TABLE 1

RESUME OF CASES WITH LEAD FACTORS

1939 - 1943
1939 1940 1941 1942 1943
CASES SHOWING SUSCEPTIBILITY .TO LEAD 66 8 78 58 51
CASES SHOMNG SUSPICIOUS ABSORPTION 64 73 64 29 38
CASES PROGRESSING'FROM SUSPICIOUS TO ABSORPTION 39 35 21 29 11
CASES REMAINING SUSPICIOUS QR IMPROVING 25 31 3B 0 A
CASES OF ABSORPTION 39 43 43 29 30
CASES OF INTOXICATION 3 0 6 4 7
TOTAL EMPLOYMENT ' 426 379 490 557 525
Table 1 gives the overwaII pioture of the response to lead ex-
posure bz the. ent|r% rou épo ees, numbering 2377, over a period of 5
years, averaging 4/ mpoyees p r)ye

It can be seen that 14$. of. the PET ahew some ddpfmlte roaot%on

to their exposure - ths response IS invar emonstrated within the first
month.  Of Phe susce t|%le gprougt the above qures sﬂow that 55% eventualﬁ

show absorption symptoms and that ew beoome intoxioation cases.

It is also apparent that in relation to the entire employment
grouP 14$ show th i ggnon (as.stated anove) and that 8% showpa%)éorpnon
ymptoms and 1% W ill beoome |ntOX|cat|on cases.

In view of the care and observation %hat IS Erowded these em-
gloyees Lt would appear that the above-stated figures should represent the
verage picture to be found in other plants of a Similar nature*



TABLE 2

O Xy * X% AVERAGE
AVERAGE ACE. OF INTOKICATION. BASES ey D0 B R E B
AVERAGE EXPOSLRE OF INTOXICATION CASES. (o) 30 0 3 44 1 - 1
AVERAGE TITE LOGT " IROU WORK days) 300 4 2 3 P
AGE OF YOUNGEST INTOXICATION CAGE e R p A AW %
ACE OF OLDEST INTOXICATION CASE Jears) 3 0 4 4 47 m 83
LEGTH OF BCHLRE CF YOULEST i oeks) 8 B 4 o
[ENGTH OF EXPORURE. OF OLDEST CAGE w20 4B 4
[ENGTH OF SHORTEST EXPOSURE. CAGE days), 3.0 0 8511 R
[ENGTH OF LONGEST, EXPOSURE CAGE dags) 20 912 T o+ N

Age Groups Studied;

] Cases between 23 to 29 yrs,
Gases between 30 to 39}6 .
4 Cases between 43 to 47 yrs

Table 2 d|soloses the W|de range of age groups that maY become af-
cated, swe . as, showing cear{// ?ved angnownf ct, viz.-, tha

the
Idd I|n sl men are pr|mar|y In most suscept|ble to the ef?ec%
exp sure.

That, is the reason why it is_important that these younger men be
given most careful pre-empldymont examinations.

The mofst serlous Cases en ountegled wore twormeh who were ‘em{JNoyed

n the capacity, 0 |sman |n% an ol one'was 3 )/
16 week e pgsure while the other was 3 [ o,,%/ ith 9 7weok gosuro
b th were ot Spanish descent. - D|smantl|ng as awa% een considered one.of

the Most serious exposures* &

| t seems t% me that avera?e lost.time from work, of 32 dags should
compare favorably wit o her ures, We have never made it a pol |c%/
f Insisting upon gum gtur to work, but: at the same t|me,,as 500N as e
béectlve symptom sub3| E |saPpear arrangements are made in grow Ing
oth rtyg of work, lood picture gmdes us inthis respect, but only
as an aid m est|mat|ng the entire picture
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TABLE 3

FURTHER INTOXICATION CASE 1

STUDIES
TOTAL HO. CASES FROM 1939-1943 (5 yrs.) _ 20
Cases Hospitalized « 14
Casos not Hospitalized- 0
TOTAL 20

HOSPITAL CASES STATISTICS (14 oases)

Shortest Hospitfl Stay m 5 days

Longest Hospital Stay - 34 days

Average Sta _ 14, days

Average Age of Patient - 36 years (23 to 45)

Average Length of Exposure' m 8 Wweeks

Average Loss of Time of, Case - 42 days .4 x
NON-HOSPITAL CASE STATISTICS (6 casos)

Average Age of Patient - 34 years (23 to 47)

Average L%n th ofa_Ex osure - 14 Wweeks

Average Loss of Time po Case - 16 days .

. Taple 3 discloses some interesting facts relating to tho hospitali-
zation and ambulatory handlmq of these tases. It must be clearly under-
stood that wo wore dealing with different dogrees of |nt0é<|cag|(r)nn”dtth9pe

most pronounced and serlouslg/ 111 being hospitalized while th
cases were treated, as ambuldtory.

It is, also worth noting that these studios _cITarIy show that tho
average oxposuro for the most seriqus cases (hospital case) was b weeks
shorter than tho ambulatorx; 0ase, mdmatmg a_more acute,” fulminating,
Intense Intoxication withih a shortor periot of time*

Early hospitalization;pays dividends - do.not hositato or dolay -

Egillee%tts*/\ will bo grateful..-..funds will bo saved -.results will be ex-
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TABLE 4

PREXSVPLOY?ENT
STFIMM DS

TOTAL 110. PRE-EMPLOYMENT EXAM (1939-1943) .
"6taL fio. | /InGT |pp||ng JRI&TthEIIFLonent

PV ot TUDIES \FROn TBrs* - s5 i)
AGE GROUPS SHOVING LARGEST NUVBRR OF STIPPLING:;

21 yrs. . 1
29 yra* : O g
m
%1 érs*‘ - 4
PRE-EMPLOYMEHT OCCUPATIONS OF STIPPLING CASESH

VERS

1 IRON Vl\éRKER UNDERWEIGHT) ~ »-
1 %U\DU\/I AND PYELITIS)
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Table 4 confirms what has aIwaY geen kncwm as a faot, Bamely that
there are many copditions, other t ead exposure, at must be considered
whenever this ? b{{gct 1s discussed. This truth is still not clear to the
general medica legal professions.

It is |ntereft|n Fo observe that no man emplolxed who had shewn
re- emglo% ment stipp |n% as up to the present time sown any Inclination
owar sorption or intoxication.- ThiS faot has greatly —assisted us in
our desperate em Iogment problem which is common to “all industry today, due
to conditions beyond our control.

TREATMENT

do not employ anything unusual in our treatment. \We have nothin
new to of?er ? f y \}:fvergthat In Vview ofthe fact that durtnt[; the J
Rast five y1ears we have ha to treat twenEy lead |ht0X|cat| ns and that in
0 case so far hﬁs there resulted any 1safility gcice ure |n handling
such cases must have same'merit.  For that reason an or that reason’
do | even mention that fact. Does not thts faot ﬁrove t at these cases are
curable? If we can get such results so can anyohe else.

Anyone who wishes the best mtormatton on tr atment should oonsult
that most €xcellent pamphlet recently pub ished téy e Amencan Pub IC
Health Association, entitled "Occupational Lead xposure and Poison-
ing." This pamphlet can be utilized as a quide to the fuIIest extent and
maximum benefit to all concerned. | agree with all their sugpesttons sinoe
| have utjlized them generally in all ry cases, 1 do teelboa treatment in
order to be satisfactory must bo administered in a definite specmc manner,
géhee]rwme It makes very little dtfference what you employ as therapeutic

Our general routine is as follows:
DURING ACUTE PHASE;1

HOSPITALIZE

BED REST (OR AMBULATORY, DEPENDING ON SEVERITY OF PAIN)
ONE QUNCE MAGNESIUM  SULFATE EVERY HORNING ON ARISING
TEASF(ISQONFllJI\Il_ TINCTURE BELI.ADO\INAWHENOBARBEFAL MIXTURE

QuH ]
NARCOTICS. 00 UTILIZED

5 B FueGE s G A0E hOHAE W™

ORALLY

V\M\/IWA?ER OR ELECTRIC PAD FOR ABDOMINAL PAIN
Dl%\hrPLl-gﬁEHBLl-Cl)IOD (I?llJLIJ\II\T/| ﬁll\[[)) |§O\I/ INPG O%_LS O\I\ED BY RED BLOOD
%JNT EVOGLOBIN AND STIPPLIN G QU Y OHR

LEAD IN URINE AND URINALYSIS FOI_LOV\ED BY

OCO0O ~SHOon -bw!\.)H
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TREATMENT (Coat'd)
DURING CONVALESCENT PHASE:
REGULAR DIET PERMITTED
D LAXATIVES

CIUM OR BONE PHOPHATE WAFERS PROVIDED
I N AND VITAMIN B COMPLEX TABLETS PROVIDED FOR ANEMIA

. WARN AGAINST OVERINDULGENCE OF ALCOHOLICS EXPOSURE T0 COLDS, ETC.
.'BIMONTHLY RED BLOOD COUNTS, HEMOGLOBIN. AND STIPPLING_ QOUNTS
RETURN TO SOVE WORK AS SOON AS FEASIBLE FOR PSY HOLOGICAL REASONS
MAKE SURE COMPENSATION PAYMENTS ARE MADE ON TIME FOR SAVE REASON
NO FURTHER EXPOSURE PERMITTED

b(ﬂl\)

o
_QO_C}O\IOCJ_I

%

1. GI_UCO\IATE INTRAVENOUSLY MUST B CONTINUED FOR AT LEAST SEVERAL
L SYMPTOMS OF COLI ETY

AFTER A
PAINS WILL RECUR AND YQ!
GLU(%I\IATE ORAL WAFERS DEFENDING, ON

ESCENCE
NO_IRON PREPARATIONS DURING HOSPITAL STAY-WILL NOT BE U .
VITAMINS, MILK AND SPECI L DIETS ARE UEST ONABLE AS TO TRUE
VALUE BUT- GAN BE USED WITHOUT ANY ILL-EFFECTS TF ONE SO DESIRES.
DELEADING NOT ADVIOCATED. I

),

22
%
?2%::;

=

So

1

8

NOT underestimate-effects of lead exposure-"but frank attitude
w ard he entire, problem on the part of management and medical
ment mrnrmrzes the hazard.
as oamplet%d

2. F %srcran hn ch arge must ex%mrne all "blodd couq}ts
Wi oroud studg/ mérst
made In each case and the foIIowrng -method Is Teocssméndeq|

- delay may_be. serious
A. When & "blood coupt, or clinical srgnsVJor both signify a.
"Suspiojous™ or. "Ahso Ptron Case" ritten qraer |s im-
mediately sent in trrp cate to 9en§ra superintendent
-department head, and foreman, with esrgnatronof Watbh
-+ 1Case", meaning Iust what it states
B* The same procedure IS followed when an "Impending" or true
.................. Intoxrca|t|on Case rs present, but here we desrrinate our
-"order as eetp L ase", eanrr(]g keep Out of 4l exEosure
~ An immediat ele one call to départment head‘alwayS pre
cedes arrival of written order on same day.

C. These orders are again ropoated in a MonthIY Medical Roport
III sane memhers of nanagomonfc, whose duty .it is to see-to it
that al] medical orders’aro carried out without delay. Whore
discussion of the case is requested by tho management, a oon-
forenoo is always arranged but the original nodical order
stands unless there is Unanimous a rovaI of some other pro
cedure. | would like to state at paint that iom romise
does not fit into this ty%e of wor and the medical depart-
ment should adopt a fair but stem attitude due to thogreat

03464
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3.

.

8.

11.

+ 8
SUMMERY (Cont’d)
responsibilities involved.

D» As, soon as tho condition of the employee changes to a sat-
isfactory lov HJ tho Medical Department issues another or-
der to that effect.

All casos must be in ahsolute control of plant physician or sur-

[goon as tho treating of those casos requwei oxporicnco peculiay
gntgés typo of exposure. Bost results will othorwisc not bo ob-
tai

. Eayly hospttaltsatton |m ortant.
. Bela g ot rocomnondod.
Mo % |O(id oounts, homoglobm and stippling ostimatos.
~ Mont plysma examinations*
uarter rinalyses,
0 re-oxposuro permitted without consent of nodical dopartmont.

Employees must go |n rossod W|th importance of reporting all |II
N0SSC |mmo |ate¥ Hod |ce1 Depariment, so that relationshi
0Xposuro ho agoor ajhed gum the "company has no arran o
mont to provide nodical caro to their employees, other than those
conditions artsmg out of thoir onploynont, then I 5%;9 ost that
the plant ?hysmt nvisit homo of the sick oaployeo, tho pur-
pose of determining this reIattons ip. I this policy is not
ado Ftod It 1S oasy to sogw hat danﬁors gre In erent
Enpoycos must bo oducatod to this azar intelligent means.
Emplo ees must be edu%ated In the vaue of ¥g|en|c ?teasures
H ?ean Iness ot hands and po y, t? pare, fre uent

ge 0 wor Ing c(Jothes mgestlton \ent and éJer foods
?u cient seep and rest, as‘well as reasona e abstinenc
rom alcohalics.
Centra eattn% glaces should be established.' Suggestwrowdmg
empo ges With an extra ton minytes prior to. eatin e or
Of f getttng cleaned up*n ? ?gest also tt%at everyone be cou

toQ It In, this central cafeteria even IT some aro permitted

0 brtng thoif own foods to plant for any special.reason.

w7 f CONCLUSIONS . 7

ahili

1* Lo?d abSﬁ rption {Uld intoxication cases should...reooyer with no re-

4.

SU
. No cation of oison-fpar-00”a |ex,, in lead industry.
I J|noere it P ev ?

ope that no one W|”L' tt]nlserts(te(qg %ye rg[n%rks as to

'~ th ? e]s Involye dea mg

believe at It .13 a out ttme hat the ead industry do somet mg,
abaut the charges and. l)ép 8at|ons that lepd absorption and in-
toxication aro”"incura Iseases,”

| am not desirous of underesttmattng its prevalence or offocts”
but on the othor han ? 1 am most anxious to clear away many no-
tions which aro absolutely erroneous and false.
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CONCLUSIONS (Cont'd)

5. However, this change.in thoughtW|II onl ocour if and when uni-
versal good results are o ta|ne in treating these cases. Xwould
like to suggest that the Lead Industries .ASsqciation cheok on re-
sults of tHeir member companies and whore asswtance IS needed
arrang ements emade to provi e this heI } a, stu %/ com-
Petent medical technical consu \ants am am.iliar with the fact

hat frequent bulletins are published for the dissemination of
In ormatlon but in my opinion, this procedure falls, short of the .
9oal to b? achloved.

would also like to suggest that those who are constantly eng ged
In the manufacture of lead and |ts by-products, as wo as thos
that are entrusted W|th tho dut gre?ervm? the health pf em
Poyees 50, engaq ed, make a co certe 0rt gresent our V|ews
0 groups, Jay and modical, so that this propaganda directed
against’this mdustry ho successfully rosistod'on all fronts at

ovor ortuni

7. Tho yu%w)c IS enytltled to know our views and jt is pur respons-
|b|||t to them, as woll as to the entire yrorid, to see that
they Have access to these opinions.

DR. WU. C. WILENTZ
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