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OPIRIOlf OS i m  ETIOLOGY OP *SK  ILLNESS f K B T & W M
¿'aiEiisT^aio "

Eatuie of Illness s history , occup&tftaAgl exposure, course and
findings - . * *■ •?'■ ''  V ■

' • ■' .■ ' ■ ' ■ . ' ' J ' ■ . ' '
The patient is e married white man of a  painter and  

papeihsnger by tz-ade. Since June of 1 ^ 5  Us has suf fered from  

a progressively incapacitating disease.,characteriz ed at the onset  

by slurring of speech, then by '‘jumping,  '*  weakness and easting .of

the muscles of the upper arms and thorax, marked wei ght loss  

despite adequate food ingestion, progressive loss of the power  

of speech, difficulty in swallowing foods, and gradu al restrict!«  

of food and fluid intake to puitacecus foods to avoid  choking and  

nasal regurgitation. In the l&3t 18 months a habit of a h umorless  

laugh when under emotional stress, a hanging jav, and a  drooping  

mouth have developed. '

ihe patient always preferred papering to painting, b ut was  

boss painter for the Fred Eglehoff Company for 1 1/2 ye ars before  

World War II. As foreman he mixed the paste into pain ts and was  

in the room when spray painting was done by others. l uring this  

period of employment none of the man or himself bad c olic or other  

symptoms attributable to lead exposure. In November 1 242 all occu­

pational exposure to lead ceased when h© vent into a w ar plant as  

a maintenance mechanic. The first symptoms of the pr esent Illness  

began seven months later.*

•the informants for the history were the patient and his  wife, and  
two carbons from the Industrial Commission’s file, OD 44675-  One  
of these carbons is a recommendation by Charles P . Dar ker, who
states B... (the patient) first became ill about June, 19**12 .... *
Ibis is specifically denied by both the patient and the w ife, who  
state the illness began in June, 194% months after th e* patient  
left theemplcy of the Eglehoff Company.
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In  th e  th re e  ye a rs  th© p a t ie n t has been i l l  h# has saught  

the ad v ice  o f  many p h y s ic ia n s . Among o th e r prGcedures\X-* E®y o f  

the s k u ll and neck and a  lumbar puncture vcr©  perfo rm ed under th e  

d ire c t io n  o f D r . C . i t . C ron ick o f Xoungstown, Ohio? in  Jan u a ry ,

194$ . On th e  a d v ic e • o f th is  p h ys ic ian  a  c la im  f o r  d is a b i l i t y  fo r -  

o ccu p a tio n a l d isease w e  f i l e d ,  th e  c la im 'v a a  denied - by th e  

in d u s t r ia l C esáiss io n  in  Decem ber, 1945. V l th  th e  h e lp  o f C . H .  

K H is ley  and A sso c ia tes ' th e  case m s  a p p ea led . In  Ju n e , 1946,  th e  . 

M ed ica l Appeal Beard refused- to  a llo t?  th e  c la im . Ga th e  a d v ic e  o f  

S ir. K n is le y  the case m s  then re fe r re d  to  u s .

On p h y s ic a l exam ination  th e  p a t ie n t was found to  be  a  la rg e ­

framed nan w ith  narked w as tin g  and weakness o f th e  m uscles o f  

s a s t ic s t io n , the n e c k , th e  th o rax  and th e  upper © m s . He made a  

few  g ru n tin g  no ises  when tr y in g  to  t a l k ,  and seemed  unab le to  .  

a r t ic u la te '. Most o f th e  time- th e  jaw  hung down w i th  th e  mouth "

open, the wasted tongue im m ob ile , There was l i t t l e  change in  expres­

s io n , but th e  fo ld s  o f th e  s k in  were n o t smoothed, th e re  ve ro  

co ns tan t ir r e g u la r  f ls e ic u la l io n s  in v o lv in g  p a r t ic u la r ly  th e  muscles  

o f the th © ia x , shou lder g ir d le  and upper arm . th e  j aw  je r k  was  

p resen t and gag r e f le x  a c t iv e , th e  deep tendon and s u p e r f ic ia l  

sk in  re f le x e s  were a l l  a c t iv e , w ith  no clonus o r p a th o lo g ic a l  

* efBesses, iiie r©  w as■ marked ago-edem a. Ho sensory changes, a ta x ia ,  

or- lo s s  o f p o s it io n  o r v ib ra to ry  sm s© -w ere fo u n d . He seemed o rie n te d  

and aw a re , and annoyed by th e  hum orless laugh th a t he u tte re d  a t  

fre q u e n t in te r v a ls  d u rin g  th e  e x am in a tio n .

, Lab o ra to ry  s tu d ie s  were lim ite d  to  th e  study o f t he s p in a l  

,  and blood and u r in e  samples fo r  le a d . The c e re b ro s p in a l  

f lu id  dynamics were n o rm a l, end th e  s p in a l f lu id  wa s c le a r  and
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colorless. It contained one lymphocyte per cubic cen timeter *. fh©  

Pandy yam- negative, fh© protein m s  64 mg. per cent., the Wasse rmann  

and Eagle negative* and the gold Sol 000 000 Q00Q.t-' The' urine con­

tained O.OS mg. of lead per liter, and the blood 0.0^8 mg . of lead  

per hundred; grams. : .

llifferentihl, diagnosis ' • ■ - ' . '

The differential diagnosis of the patient fs syndro me can be  

considered as among themany conditions in which progres sive mating  

and atrophy of muscles occur, and from other diseas es in vhich  

bulbar signs and symptoms are clearly in evidence. S uch illnesses  

as thyrotoxicosis, arthritic muscular atrophy, syri ngomyelia, cervi­

cal rib, myotonia congenita, progressive muscular dy strophy, perl-  

pher&l neuritis, infectious neuronitis, cervical pach ymeningitis, and  

secondary lesions of the affected nerves by neoplas m, have certain  

superficial resemblances to the patientfs syndrome, bu t a clinical  

knowledge of these syndromes and the studies of the pat ient rule  

out such conditions. Myasthenia gravis, tumors of the bra in stem,  

multiple sclerosis, tuberous sclerosis, bilateral va scular lesions  

of the brain stem as from thrombosis or hemorrhage, central nervous  

system syphilis, and post-encephalitic end arterioscl erotic Parkln-  

aonismus may cause bulbar or pseudo-bulbar signs; these conditions  

have all been ruled out by the studies of the patient.

the history, physical findings and laboratory studie s are  

diagnostic of the bulbar type of progressive muscul ar atrophy.  

Etiology of the presenting syndrome

The immediate probi&a for decision in this case is whether  

the occupational exposure to lead caused the disease. Thi s problem
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may be approached 'by considering the follovlng que stionsi (1) ■

th® fcMsb -,©f th®-,.©ecup®iIos^ lead* ' (2) the time .

relations between the occupational exposure toléad  and the - V  

development of the syndrtaxaei (3)  the extent of iiie preseBt exposure  

t»' lead, 5 (t} the - « tiology of:-.  progressive muscular a trophy ; (5) ' - the - -  

evidence used ih the-past to attribute to. lead su et t oltale role  

in th® development of progressive mscular atrophy 5 { 6 ) the " ' - '

character of the presenting symptomatologyf and*  (f) the necessary  

criteria for the diagnosis, of lead: poisoning. - -■  •■  .. .  - ' " ■ *■

<*) .gsttaaugs»* m m . W i M laf l- ;:'  ' . . " M'

As a painter* the patient presumably had some exposure to  

lead-containing pigments. Of importance are the fact s he preferred  

papering to painting and did more of the former I the princ ipal  

exposure to paints was as foreman for the Fred Egle hoff Company,  

during which time there was no exposure to dry pigment s, no spray  

painting by the patient* and no note of symptcms commo nly attributed  

to lead poisoning in himself or the ereu; and the patie nt has never  

bad such symptoms * other than the parexyms of abdomin al pain at  

intervals throughout the present illness. It say be inferred that  

the patient has had less exposure to lead than the ave rage pro­

fessional house-painter* and that he has neither ha d symptoms he  

irne attributed to lead exposure ether than the present illness *nor  

had symptoms that might W  so attributed.

(2) lime relation between the occupational exposure t o lead  
and the development of  the syndrome

The patient had no occupational exposure to lead after . v..̂. ;.  

leaving th© «employ of the Fred Eglehoff Company in the fall of  

19^2* and had none vhlle vorhing as & maintenance mech anic for a
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/ war plant, accord lag to the patient and his report of the plant

physic Is®*® s taiman t. Thisphyeiclan, Dr. Selaacfc* is a lso one'  

of the patientfs attending physicians. The present i llness did
■  .  - - i ! -  ’ . . .  . ■  ■ .¡- . .   ■ ■ ■ >■ ': * ■  ¡

not begin until June of 19*]J. It may he concluded that the patient
L .-■ ■  ■ - . v... • ^  . . . . .  ■  .  ~ -, ' ACrv ’ -  v ' v - i  ■

did. âfe. develop the first evidence .of' illness- l aitil A n y  nonWi  

after leaving the employ of the instant employer.: ' -

.. .. (3> The or tent of the present exposure to lead ■

The illness has been eteadily progressive since it b egan.
■ i ■ '  ;■  ■  ■ ; ..■  . í . ■  'V-.- <><■  . vs r . ' . ' -

At the present tine the blood end urine lead levels are  within the

It assy be concluded that the patient's illness

cormsl rang®. This is proof that there has bees no recent  hazardous  

exposure to lead  

has progressed in the absence of hazardous lead exposur e.

(%) The etiology of progressive muscular atrophy

It is generally agreed that the etiology of most cases of  

progressive muscular ©trophy is unknown. The great ma jority of
. . * ■  > • ■  - • . V . • . ■  .

patients with this disease have had no occupational expo sure to  

lead. Also, the vast majority of patients with hazardoua oc cupa­

tional exposure to lead, and with symptoms attributable  to such  

exposure, do not develop this disease. Sr. Eehoe has n ever seen  

or had brought to his attention a case of progressive  muscular  

atrophy following undoubted lead poisoning. The experi ence of  

Jones Collier and V. Bussell Brain is the same* ml  have never  

seen nor have I been able to find-" in - the numerou s records of the ■ '  

national Hospital (in London) any cases in which undou bted lead  

poisoning has been followed by typical muscular atro phy® (1).  

However.*-; there are ’ scattered references in the  literature in which  

this question has been elaborated. The first significan t reference
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reported on eighty-six patients idtti, V  variety of obscure diseases

Xn the arise of 48 patients lead m s  present» In  the rm^lning >S  

it was absent on single determinations. "¿he {flee}  eases of  

progress!?® muscular atrophy showed no lead (in the ezi ne} * ”

ihe first author!tat!?© specific discussion of the prob lem  

was by Gowers* who stated* General muscular atrophy s ay result  

from lead poisoning* but this form 1® not* as a rule * progressive  

in character when the cause has ceased to act. It resembl e® the  

ordinary form of progressive muscular atrophy* howe ver* in-seat  

and features and thus differs from the common atrophic  palsy of  

the extensors that is produced by l e a d (2)  He later described  

two forms of lead palsy, the first, local muscular paralysis fo llowed  

by wasting* "the second form, characterised by prima ry atrophy*  

occurs especially in the intrinsic muscle of the head,  but is  

sometimes extensive end irregular in its distribution* affecting  

many muscles in all four limbs. The westing is slow* and ac e cm*  

panics * instead of succeeding loss of power” {h)  » He described  

no cases with bulbar symptoms. He went on to say *%he  cases of  

general muscular atrophy of saturnine origin scarce ly ever present  

any difficulty (in diagnosis; because they usually s upervene on  

severe lead poisoning that has caused characteristic sy mptoms ” (5). 
He cautioned that *the recognition of lead-poisoning d epends, first ,  

on the character of the symptoms of nerve disturbance*  secondly* ,  

on the existence of other indications of the presence o f lead in

of the nervous system«..

of lead poise _
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tlie system; thirdly# on the discovery of the fact that lead is

eateriag;, t ^ . cyst«®;, fourthly, on the feat that le ad is leaving  

the ays lea in the urine. the diagnosis can only rea ch & high degree  

of probability whea two or »ore indications are combined ar(6).

Goner®' vas csrefal to distinguish between “general  muscular  

atrophy® and “progressive muscular atrophy.* This di stinction m s  

lost in aa article by 2. A . X . Wilson* published la  ISO? (?}*

Because tills la the only paper 1» which the diagnosi s of “amyotro­

phic lateral sclerosis of toxic origin® has been sp ecifically  

entertained * the cases which were used as examples a re suasaariced  

below. . - . - , . , ; .

Case X . A compositor* aged ^2* began his trade at the age  

of twelve and continued until Incapacitated by wrist  drop at  

thirty-five. He had had colic about three months before. *&©

ceased work as & compositor* but still had occasionally to do with,  

lead..... Three years ago the weakness and wasting se-e med to have  

commenced afresh* as ho began to notice a certain d ifficulty in  

keeping his head erect* end a certain feebleness abou t his shoulders  

On examination the findings included profound »accul er atrophy  

involving principally the upper arm muscles * wi th  some weakness *  

atrophy and spasticity of the anterior tibial muscles * a steppage  

gait, s'typical extensor plantar response on the.le ft* and a , ; ,  

distinct tendency to extension on the right. There w ere no bulbar  

signs, “although his articulâtIon has become a little indistinct

Case 2 . A tinsmith of 22 vith 16 years experience had  never  

suffered from lead colic* although there was '% good deal of lead  

in the solder used by him.® He developed cramping and wea kness in  

extension in the fingers of the left hand, which progre ssed to

HE 0016860



complete vrist drop in six months * A year later this began and  

progressed In the right hand» and thi-ee non the bef ore ho was seen

' ' 8. - • ••

involvement of other muscle. groups. of the extremit ies • Constant

brisk’sad the plantar responses remained-extensor.

Case 3 . ihe patient % s  a j^-yesr-old engine fitter vho *h s& 

not, apparently, come into direct contact with lead. twelve years  

before he (had) contracted syphilis«8' Sixteen mont hs before he ”  

vas seen he began to notice weakness and numbness of the e xtensors  

of the right middle finger, this progressed to invo lve the other  

fingers, and the wrist. At the end of the year there was  m s  ting of  

the forearm end weakness of the right elbow and should er, three  

months before he m s  seen the seme changes began in th e left hand  

and arm* He had to hold up hie heed with his hand to keep  it from  

falling forward as he walked, and he had increasing d ifficulty in  

passing water. In addition to the findings of atroph y and slight  

spasm of the affected muscles he had Argy 11-Bobertso a pupils, a  

tremulous tongue that appeared slightly atrophic on fee righ t side,  

and a double extensor plantar response. •■ , : - —• ’

' Cess %♦  Was a 6>year old painter and paper-hanger,  who had  

had an attack of lead colic at 60. Six months before h e m s  seta ■  

he developed "sciaticaa in ’the right buttock and th igh, fhre© months  

later had had ©reaping of the fingers of the hands,  and developed a  

bilateral wrist drop. On physical exemiixaticaa he h ad complete double

he began to drag the toes of the right foot when he miked , and to  

suffer from very severe ' the calves of the legs, a nd the ■

toes*, there were no bul . In eighteen months* obse rvation

painful ©ramps:la the calves continued. She deep ref lexes were
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wrist drop, and among other findings exaggeration of  the deep

reflexes, slight sp a m  ef the leg muscles * end no typical flexor. -'■■  

respons©® to planter stimulation* - ;■  : . • '

Sen© of the patients improved under observation. Ho post*  

mortem stadi©® ¥tr® available- . . . ■. =. ' - ,

Wilson massari®©! tlis salient features of the four eases*

1« In each there is the same unmistakable (except perhaps,  in Case  

2) source of poisoning, vis., lesi, the action of wh ich had con-*  

tir̂ ued overs  considerable period. ,,;s% . . , , - ; ;■

2« In each the onset Is characteristic of an ordinar? lead pals?,  

vis., double drop-wrist. The degree and duration of this lead  

pals? before the appearance of other symptoms war? gre atly in the  

different cases. / . . : ■ ':-

2* She lead palsy......is follow©! by progressive amyot rophy of

Irregular distribution, affecting flexors as well a s extensors.....

(and) is associated with cramps is the limbs, fibrill ations in the  

diseased muscles , sometimes with involuntary spora dic movements,  

and with weakness proportional to the mat ing.••»•••*

We say conclude from study of these cases that Wilson d oes  

not follow Gower1 s criteria in making the etiologl c diagnosis, but  

that he likewise restricts his cases to those “in wh ich the onset is  

characteristic of lead palsy.* la M s  textbook (?) Hil sen adds “two  

or three more exespl.es have cose to my knowledge# since*  the latest ■  

(1522) concerns a painter who some eight years ago s uffered from an  

attack of drop-wrist (left more than right) and mad e a partial  

recovery! on examination I found atrophic palsy of s mall hand muscles  

also of forearms, fibrillary twitches, exaggerated d eep reflexes  

(probable), extensor weakness with little or no spas ticity, and  

unsiist®kmble signs of incipient bulbar paralysis (wasti ng and
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flickering tongue * palatal ve&knesss, dysarthria *^«tc.} *

Thriftst important paper is by Br*iwell--/(<W.. H© I llustrates  

bis lecture by sever« 1 cases » csie with radial., p& lsy, ivo viih -  

syis&etricaï motor neuritis ©f tbe upper limbs.. (caf te, ci vho® did mot ... ,'j

bave involvement of the upper aras or eboulder girâle),  m m vlth ; . .  

encephalopathy, -è®d on© «ifch spastic.. parap^ogia ^. Sh© case® / . ..

of syEasetrleal motor neuritis of the upper limbe res emble oases of ^

progressive muscular atrophy. Eovever * Bmavel i . ma kes a  diugnoe-  

tic point of the observation that tbe cases did act progr ess# after ;

tbe cause (?) {lead contaminated drinking va tor) vas removed.

These observations may be sumarised by the statuent that V v  

tbe evidence used la tbe past to attribute to lead «a étiol ogie  

role in tbe development of progressive muscular atrop hy is tenuous  

and presumptive, but that no cases bave been so attr ibuted., that  

have not had peripheral motor palsy tb© presenting g yaptos.

(6) ghe character of the presenting sympt^&tglogy ' ^

the illness in tbe present case began with difficulty in

articulation. Weakness of tbe forearm and hands is no t prominent,
' ■  ■  ■  - ••• > . •. . • • •

even later in tbe course of the illness* 2be abdominal  cramping has
■  - . t f y  ■ - ■

apparently been considered as evidence of lead poiso ning. Hovever,

this bas continued. up to tbe present# in the proven ab sence (by . :.■ /■  \

blood end urine sampling) of hasardons lead exposure . • Cramping .'Tit  
■ ■ ■•. .....  -■  ■■ --..... . ..

- of effected muscles may be present in progressive  muscular atrophy.

In suamary* tbe presenting symptomatology «as ,not peri pheral nerve  ■ ;

palsy, and vaa not characteristic of lead poisoning. ■ . -

CT) .fhe necessary criteria ¿or %h® diagnosis of lead poisoning  

In our opinio® the necessary criteria for the diagno sis of  

lead poisoning are three* '(l) there must have been suff icient
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exposure to lead to cause intoxication; (2) the signs and symptoms  

present sust be those round in lead in toxica t imi  and {>} the signs  

and symptoms must not he explained on some other bas is, lone of  

these criteria are satisfied in. the present case, t he assumption ..,  

that lead': &&s a causative or contributory relatio n to" the develop *  

meat of the present illness is completely con jee tu rai. lo adequate '  

basis for such a  conjecture can be found from a study  of the patient  

and the pertinent literature* ■ ■ -

ÌS2ÌSSS2EE . . ' '

1. The patient is suffering from the bulbar type of pro­

gressive muscular atrophy. »

2. The patient has had less exposure to lead than the

average professional housepainter* and prior to the pre sent illness  

had had no symptoms attributable to lead exposure! the i llness did  

not begin until months after the occupational exposure to lead  

ceased ; the Illness has progressed in the absence of h azardous lead  

exposure? the evidence used in the past to consider lead an et iolo­

gical factor in the development of progressive muscula r atrophy Is  

tenuous and presumptive, but even so no cases have been so attri­

buted that have not had peripheral motor palsy the pres enting symp­

tom* the presenting symptom in the present case vas not pe ripheral  

nerve palsy, and m s  not even characteristic of lead poi soning*  

and non® of the criteria ve consider necessary for the diagnosis of  

lead poisoning are satisfied in the present case. .

>* The assumption that lead has a causative or contributo ry  

relation to the development of the preemit illness is completely  

conjectural. So adequate basis for such a conjecture can be found"  

from a study of the patient and the pertinent literatu re.

• 8-13-46 -
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