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_&, who states that gxcessive or PAINOICEIC CONIrAcLOm,
ly induced by solution of piuitary, is potentmily

ive of pathologic states. There is an obvious reason
olotion of p1tuxury gwm immediately after the delivery
: & baby, does not {requently cause trouble. It requires from
l% tn twenty minutes t prcaduce a hard contraction of the
@ hy this means, an in the majority of instances the
wull have been delivered before the expiration of thak
§ [t seems unnecessary| 1o give solution of pituitary imme-
dr after delivery of the baby, when 700 owt of 1,000
s are delivered with |less than 200 ce. of blood loss, and
¢ some 2 per cent develop herhiorrhage. I hope that Dr
wil substantiate h}ﬁ routitie by presenting his figures

fiss of blood.
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LEAD POISO\}I\G IN CHILDREN

CHARLES r# McKHANN, M.D.
\ AND

EDWARD} C. VOGT, M.D.
: \msrmw

%he continued oocdrrmce of lead poisoning in
. fren, despite the efforts of physicans, health
and insura companies to disseminate
ion concerning this preventable disease, war-
@is the presentation gf a review of certain phases of
§cmdmon and a furﬁmm.r repost of the cases observed

clinic.
SOURCES OF LEAD
4 ead 'pozsomng in inf

PEIRITY gy o

-

ants may follow the prolonged
i of lead nipple shields;* in Japan poisoning has
rred frequently from the use by the mother of face
firder containing lead” In infants and older children
4 ingestion, over a period of time, of water containing

small amounts of |lead may result in intoxication.

“amounts of the metal, rapidly develop

Ak Ak e

and toys, mformed of the danger to sinali cnudren (rom
the ingestion of lead paint, have cooperated by sub-
stituting other types of pigments for the lead pigments
formerly used. New cribs are seldom painted with
lead paint, and the better grades of toys are largely
free from lead pigment® Painted woodwork and
painted f{urniture continue to present sources of lead
available to the child.

Intoxication following the ingestion or inhalation of
lead appears to be dependent on a number of factors.
Cf primary importance are the amount of lead ingested
and the period of time over which it is taken in. The
absarption of small amounts of lead by all persons,
whether in urbag or in rural populations; seems to be
of narmal occurrence and is said to be unaccompanied
by danger.® An mcrdase in the amount of lead ingested,
or the continuation of absorption over a peried of time,
may {ead to intowication. Age is a third factor of
importance. Children appear more susceptible to severs -
intoxication than adults. A similar observation is made-
in experimental animals, for likewise the youny astimals
SEem . ore wﬁmptmm to lead poisoning than do the
adults of the samg species. In addition to the influence
of age on smwepu‘b ility to lead, there is observed con- -
siderable individual variation in tolerance to the ‘metal.
Some childrem, after the ingestion of mm&mm~

Others are capable of tolerating guite Harge apmounts -
with the minital development ¢f symptoms but with, - 2
however, the depusition of abngrmal amounts of lead -]
in the body, & comdition whﬁm we a:ﬁ:emmme labent lwﬁ

Tams 1. Aga fnecidenee of Lead Pummg ] Imfmw mzd
- Children's Hospitals, Bm#‘mra, l?Z&Nﬂ . .

ept extensive series of cases
Tlead poisoning f@llo wing the inHalation of fumes in

Bi¥. However, most frequently the-ingestion of lead
it obse:rved in smail children of

fmmrsxons of appe ite, (iv.mgnawd pica, leading to
8@ ingestion of foreign substances such as sand, coal,
haiz or paint are observed in mentally defective
iid neurotic children, |in those suffering from anemia
§pd in those harboring intestinal parasites.  In the
m;onty of cases of lead poisoning due tb ingestion of
i rently been merely a pernicious
underlying abnormal condition.
poisoning (table I) is highest in
ren in whom teetlr are erupting

incidence of lead
fants and small child
} in whom there isj
the mouth. ‘
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neies where- storage: battegr casings were used as

2 great tendency to put things -
o ) . track Anorexia, constipation, vomiting and abdominal
' crammps are commonly,- observed,: associated . mth.g"'

?m;ﬁwmioffﬁmmm Medizal School, ood the |

Poisoning in. Nursisg

R on. the Dizge
i Kawﬁm@, Aens J. Dmmm;swr'

: Lead
A B9

poisoning,- for under cmmﬁ circumstances such?
patients may mobilize the lead deposited in- apmrenﬁy
inert form and ther&aft@ develop serious manifestas. .
tions. - RIS
. SYMPTOMS '43 :

Usually the ingestion of lead in small amounts has |,
taken place over a period of weeks or manths before
symptoms are noted. . The early manifestationis are.... -
traceable to distyrbed: function of the gastro-mtatmal o

variable degree of anemia. More serious symptoms:
are. those referable to the central mervous- system.
Peripheral neuritis, the- nsual accompaniment. of lead.-"
‘intoxication -in adults,” is observed: infrequently . g,

children, particulsrly v the younges age groups whexewt s
the . -development of encephalitis is- more - commeon.’ =

1'.\
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ﬁ’annmmwmm Ve Ea.
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Evidences of the ovset ni encephalitis are a change
the mental state of the child and more persistent vomit-

ing, frequently of projectile character.  Visual distur-
bances. dlieration 10 rates of pulse and respiration,
deliriunn | stupor, coma or convulsions may  ensue.
These mnnifesrations olften are accomipanied by an
clevation of the blood pressure. choking of the opiic
disks and| in extreme cases. separation of the cranial
sutures.  |When death oceurs it follows a period of

Taste 2—dldditional D .ta on Lead Poisoning from the Infants’

l and Children's Hosritals, 1924-1033

Number of patients with lead intoxfentlon ..o iiiiiii i Ir

Number of pationts with encephalitic symptoms .
Deathy {rowm |fend sucophalitle

Cerehzal atruphy ..........
TEEMOTE .oov.u..s
Museniae weaknves
Blindln

T LT~ T ORGP

Number of patients with rocntgen evidences nf lend. but with nnuimat

coma or convulsions and appears to be due to central
respiratory| failure, as the heart continues to beat for
some time after respirations cease.

Although localized lesions such as minute hemor-
rhages and |cellular infiltrations have been found in the
brains of patients who have succumbed to lead encepha-
litis,® it is possible to attribute the train of symptoms
observed in the disease to the rapid development of
generalized, incrensed intracranial tension due tn intense
cerebral edena. - - .

Cerebral edeina in a child with lead poisoning present-
ing cerebral sympfoms was observed by Chvostek in
1897. A young girl with lead poisoning developed
headache, vomiting. a slow pulse rate, coma, choked disks
and vasoimotor disturbances. At necropsy the meninges
were clear.| The whole b#ain appeared swollen, the
convolutions were flattened, the medulla was pressed
into the foramen nipgnum, and the ventricles were very
small. This description of the gross appearance of the
brain in children succumbing to lead encephalitis has
been confirmed repeatedly.

Weller ® studied the pathology of lead encephalitis
in experiinental'animals and observed a similar intense
cerebral edema. We alse have produced lead encepha-
litis in aniraais and in the course of our experiments
have confirmed Weller’s observations.

If 3 ¢hild survives severe lead encephalitis there
frequently remiin sequelae indicating cerebral injury
of a permiament nature. Cerebral atrophy or degenera-
tion may become manifest in cerebral palsy, epilepti-
form seizures op mental deficiency. By encephalography
the extengive nature of the injury may be demonstrated.
Although lead ' i known to be deposited in the brain
and may divgetly injure or kill the nerve cells, the
destructici - of brain tissue which is observed need not
be explaitied by a specific action of the metal but may
be attributied| to- degenerative processes resulting from

8. Oleubiy: dh..| afel Tanake, H.: Hiswo-Pathological Chaeges in Lead
Poiscning. [, Pediae. {Tokie), no, 304, p. 1325, 1925,

9. Wetley, €. | V. iand Christensen, A, D.: The Cerehrospinal Fluid
in Lead Poisoning,  Srch. Neurol. & Psychiar. 143327 (Sept.) 1925;
The Cerebraapinal Fluid iin Lepd Poidoning. chap. 29 in The Human
Cerenrospinali Flsid. The Absociation for! Research in Nervous and Mental
Disease, New York, Paul B. Hoeber, Ige., 1924,

impaired circulation to the brain during the
state of intense cerebral edem.

While an encephalopathy is the usual form
poisoning seen in infants and children. wilder t¥pes ri
intoxication are encountered which, although neg p o
gerous to life, are of great importance in thae o
recognition way result in the prevention of §
serious and frequently fatal encephalitis.  Neuriy;, h
heen mentioned.  Gastro-intestinal  disturbance; 13-.'
present in almost all cases.  [n addition to those m;’r(
toms ard <izns which have heen mentioned, the h'm:h
tion suddenly of large amounts of lead may, by 1:}(,;]
irritation, induce bleeding into the fower intestina] trac
with the passage of [resh or changed biood i the
stools.  Occasionally also the kidneys are irritated 4,
that a transient albuminuria or hematuria is observag
Glyeosuria was scen frequently in our more sever
cases. especially these with encephalitis. There g
considerable doubt as to whether the elevated Blondg
sugar level and glycosuria were due to injury ty e
pancreas, or whether they were of the type designagad
as cerebral and ohserved in other forms of encephalipie,

The incidence of lead encephalitis in the series of
cases of lead poisoning observed since 1924 in thig
clinic is shown in table 2. The relatively high faumliy
rate and the frequency of permanent sequelas are 4
be noted.

Pfolr)nm

of ](«a,l

he Nipe

DIAGNOSTS

L.ead encephalitis must be distinguished from other
types of disease with cerebral involvement, notahly

" various forms of encephalitis and meningitis. The his-

tory of ingestion of lead and the presence of symptoms
of gastro-intestinal disturbance preceding the develop-
ment of cerebral manifestations suggest lead poisoning.
In our opinion the cerebral manifestations are evi.
dences only of the cerebral edema and are not pathos-
nonionic of lead intoxication. Nor are the changes in
the cerebrospinal {fuid of diagnostic importance in dis-
tinguishing lead intoxication from other forms of

Tasve 3.~Determinations of Lead and Calcium in the Corter
of the Shaft of the Femur and in the Lead Line
aé the Growing End of the Femur®

Caleium, Lead, Lesd, Mg.
Mg péeGm. M. Per Gm,  —co——
of Bone of Boge Calefurn, Gm,
Cortex of shatt........o..on. 2000 0134 0.546
Lead D@ eo.vvnineviiennann, 833 0.602 7218

* By vhemicst examination the lead lne was found ln this case ta
contain over five thues a® much lead per grany of bone as did the cortex
of the shatt, while the lend/calcium ratio (column 3) wes thirteen times
as great in the lead line as In the shatt., Chewical examinations wer
made theough the ecurtesy of Dr. L. T. Fairhsll

encephalitis. In cases of lead encephalitis the spinal
fluid escapes under increased pressure, oftentimes as
high as from 600 to 700 mm. of water pressure. The
fluid is clear and colorless. contains usually a trace of
globulin and shows an elevation of the total protein.
Occasionally a slight pleocytosis is observed.
Examination of the, blood for basophilic stippling of
the red cells is of diagnostic aid. Stippling of the red
blood cells is not, however, peculiar to lead poisoning,
nor is it found even with constancy in cases of the
dissase. Particularly it is likely to be absent in cases
of -so-called latent lead poisoning,. and it may be absent
even in children showing definite symptoms of intoxi-
cation. In patients and experimental animals the num-
bers of stippled cells in the circulating blood vary from
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LEAD POISONING=McKHANY

- and rerlect perhaps more accurately the lev el
it of lead in the blood than the total amount
Iy or the amount deposited in certain organs
wing a\mptoma referable to these organs.

o line observed i the gums of aduits sutfer-
lead intoxication |is found rarely in children.
sw of aur patients had a lead line in the mar-
he gums, When| present the lead line is a
sign, althouyh it must be diztinguished from
nes produced by pther heavy memlm notably
r the most useful aids in the diagnosis of
1 in children arfe the recently recognized
in the bones denignstrable by roentgenogran.
hanges, recognized independently by Parke
and one_of us (E. C. V.)* in this country
arious foreign investigators,’® consist of zones
1sed density at the growing ends of the long
d at the margins of the flat bones, The devel-
of these changes appears to be dependent on
s:ased deposition of lead in place of calcium in
ving ends of the Jong benes, as weil as on a
abnormality in. the microscopic structugé of
s formation. The results of chemical analysis
one substance of the dense band as compared
it of similar material taken from the shaft are
in table 3 and indicate that there is a definite
: in lead in the dense bands observed at the
yseai margins of the long bones. Microscopic
ation shows furthier that in cases of plumbism
beculae in these: tapidly growing parts of the
ire mure numerous and are more closely packede

chmge in the !1
st gonstant. obse
n, mﬂd has 1ed B4

atigns -in lead poisoning in
the discovery of numerous
g or with unusual clinical
i the lead line in the bones
, 20 manths of age, a diag-
wzu miade and confirmed by
reta for lead, but the diag-
e wis: sbgent.  The. child
hin a2 few weeks had deve!-
ad found in lead poisoning.
of the long bones are not
. s the ingestion of phos-
neps. may pm«d&we similar
sufficient density to be con-
‘be found al the ends of the
m‘m&ﬁ:s ‘and in infants with
mally i the normally
‘ ane QE increased density
5 of the long bones, owing
; These liries should
e?s fserved i lead poison-
mﬂ wﬁdfch ﬂ"ﬂg’ D.

ved gradu :
the defimite: dense
v lines m‘ih@‘ B

Narrow imes o
with a lead line
bones in h@aimg@;
in A defitleney.

ing child thgre Ly
e metaphysgal

to a heavy @&@Esiﬂ,

"ﬂl 13 Lem
1 :s,m: (4 ﬂi) wio P
Slinleton; nlbrd. mm o] %Mmch}

T@mm é?m;w.li Lead: Poisaning:
iges ) i Growing Llomzs\, Radielogy 172

Caffey, I. P..‘mmlwﬂg
genolamc pad Ahatbimic

.

\‘ogt, E. C: & Roun Sigw of ‘P’iﬂmi’%’«m, Am. . Roentgenol.

350, 19303 Roenipenclog)) a’gmmm .mi Lmd Poisoning in I[ofants

Children, J. A %1, Pt (i 8

Koga, ' Sate  2n ‘.,Kas dited ?w Kam. Ky and Kmﬁt, E.:
i Hled m i Es. ndesalter, Fortschr. 2. d. Geb.

Ehemmﬁw. B i Effect
Diseasitd Bunes, .If AT e 1707 vme &) 1918,
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troscopic examination. 15 This determination is said to
perutit an exact diaguosis of the presence oi lead within
twenty-four hours aiter blood is withdrawn from the
vein of the patient.

The demonstration of lead in the excreta of children
by chemical examination is not adequate evidence of
intoxication, as it has been shown by Kehoe” and con-
firmed in this clinic that norwal children excrete small
amounts of lead in the urine and stouls. However,
patients with lead poisoning excrete much larger
amouuts of the metal than do normal children, se that
quamntitative determinations of lead in the excreta. prop-
erly appraised, may be accepted as satisfactory evidence
of plumbism.

TREATMENT

Although it is impossible within the scope of this
paper to discuss the chemistry of lead in the body, a
brief statement may aid in the understanding of the
suggested methods of treatment.

Aub and his co-workers ¢ have pointed ount that lead
in the body is absorbed, transported, deposited and
excrieted much as is’calcium, 50 that, in general, factors

‘

Fig. 1A, dense tronsverse mels the growing ends of the lcog
bunet ohsesved in o child with Izad poi ma&. 8, roeatgencgram of the
fonp: Boneg tﬂi gge sevse potiest fome moaths lpter. ote the  greater
of nda,

brendth

which infinence calcium metabolism might be expected
to have an influence on lead. Lead is absorbed through
the lungs or intestinal tract and, in rare instances,
through the skin. It is carried in the blood stream
presumably as the phosphate and is deposited in various
organs, especially the brain, liver, pancreas and bones.
Lead deposited in the organs of the body may induce
the symptoms referable to the various systems, but lead
deposited in the bones is in an inert form. Thus in
relieving ledd poisoning measures are wsually recom-
mended which tend to hasten the removal of lead from
the circulation and the deposition of the metal in the
bones. To this end calcium salts*® or phosphates **
are administered to diminish the solubility of lead in
the blood, and viosterol is given to hasten the growth

15. Rimura shd Uchxda. gited by Kat ¢ Shiglep, P. G.3 Seote, T. F.
M., and Blumberg, H.: The Spectrograpbie Dae:'mm Lead in the
Blobd as _an Aid ta_ the Chmcal Di

Hopkins Hosp. 813 327, 1932

?m A, v .3 Fanr!mll L T 3 -Minet, A. J.. and Reznikoff, P.: Lend
Pommn.w. Medicine ‘ﬁr" {a of tha
chemisiry, phys kﬁzg{ and nﬂm— of - I

7. Shelling, Efteet of Dietary Calcmm ud Phos%hr:;m o
Toxicity oE Lesd in the Rat: Ratioasle of Phospbate Therapy, Soe,
Exper. Bioh. & Mwd 303298, 1932,




of bhane, The efficacy of these therapeutic measures
15 difficult to evaluate, as the milder cases of intoxica-

is| prohibited and 1f the child. remains free frony infece
Mrn and in a good state of nutrition,

Removal of lead from the body. or deleading, may
be accompli-hed by inducing an acidosis or an alka-
losis. by deprivatien of caleium or by the administra-
tion of parathyroid extract-Collip.®  In view of the
fact that acute infection or the development of acidosis
may induce symptoms in a child who harbors lead in
the bones but who has been symiptomi-free for a period
of| time, and furthermore becanse efforts at deleading
hawve resulted in the recurrence of cerebral symproms,
we have given up the ajrempt to delead our patients.

£ . = : "
: roemtqesogram of the skull of R. M, en her ndmission to
n- ality  is uoted, B, rosmtgenogrome of the alull
ncdiviasion, sbowing the suturgs widely separated.
i w:gm after the m:@ aréd ﬂhrm‘w:zlpha tee lhie
e Jead emcephalitis, Cerebral  atrophy is evie
picpdly enlzrged ventricles and thi axcvos’ bf sir ever
ex of i brakn, ’ :

Althlgugh danger of seturn of the sym‘})toms of lead
isoning gersists for some time, it gradually subsides
thie spontaneous elimination of the metal.
The treament of children who have already devel-
oped) lead encephalitis is not satisfactory. Lead
ited ig) the brain appears to induce intense cere-
bral ledema! which is: highly resistant to the ordinary
methods of combating cerebral edema. Intravenous
injections of magnesium sulphate or of hypertonic
solutions of salt or dextrose have had only temporary

und’ Hunter, D.: Lead Studiess XV. The Effect of

Patienty Sufferitig from [ead Poiseming, Quart. J. Med. 203 123, 1927,

tion show prompt improvement if the ingestion of lead’

18, A}ub.
the Parachyroidi Hormene, on the Exeretion of Lead and of Calcium in -

etfects, To would appear that lide can b prodonged 4
maintained by the use of drugs which control the mnx:
vulsive seizures, hut the unfortunate sequelae cannog
be prevented by these substances. In the more severe
cases separation of the sutures of the skull hy
occurred. resulting in relief to the patient through
spontancous cerebral decompression.  The pressure
required to accomplish this decompression is great anq
may account for the permanent cerebral injury that jg
so conunen among the children who survive the acute
encephalitic stage. The following case illustrates the
course of severe but nonfatal lead encephalitis:

REPORT OF A CASE

R. M., a girl, aged 2} years, was admitted to the hospitgy
because of anorexia, drowsiness and tremors of three dayy
durztion. - For three months she had vomited, suffered from
ahdominal cramps and been constipated. The history revealed
that for four and a half months she had been chewing paing .
from the woodwork and furniture of the house. After -
admission to the hospital she remained in a stuporous state,
refused food, continued to vomit almost everything taken, had
constant tremors of the extremities and periodically suffered
from generalized convulsions.

Exasination of the bload showed a moderately severe anemit,
with numerous stippled cells present in the smears. Roem.
genograms of the long bones showed definite lead lines. The
blood pressure was elevated. Severe papilledema developeq
rapidly, and over a period of thres weeks the sutures of the
skull gradually separated (fig. 2 4 and B). The spinal fuid
was found to be under greatly increased pressure; globulin
was present, the sugar content was normal and the celf
count was elevated, ranging in various examinations from 19 1o
31 mononuclear. cells. Therapy directed toward hastening the
deposition of lead in the bones as well as measures designed
to relieve increased intfaerinial tension were apparently with T
out effect on the course of the disease. An operative pro.
cedure, in the nature of a widespread flap decompression, was
contemplated but was not performed. Following the
spontaneous. decompression, whether or not because of i we
cannat say, she begun graduaily to improve. The iremors
subsided = and the vomiting ceased. A3 she became fesg
stuporaus § was apparent that she had become menwlly defee-
tive and. that she was alinost totally biind With the dis.
appearance of papilledemz the optic disks became wery pake
Encephalograms made seven weeks after admission and three
weehs after the subsidencs of symptomis of increased intes.
cranigl pressure showed considerable cevgbeal  atrophy as L
evidenced by markedly enlacged lateral ventricles and an excess
of air over the cortex (fig. 2 C). Further observation of the
child over a period of several months indicated that her mental
condition gradually improved and fortumately her visica
returned at least in part, but she vemained obviously and
probably permamently retarded mentaliy,

In view of the failure of therapy in children with
cerebral manifestations of lead poisoning, we have been
prompted to undertake the experimental investigation
of lead encephalitis. By means of organic lead salts 2
given by mouth it was found to be possible to inducs
with great regularity a fatal type of lead encephalitis
in rats, guinea-pigs and rabbits. After a few days the
animals developed tremors which were followed by
generslized clonic convuisions. After a variable period
of comvulsions dedth ensued from respiratory failure
Measurements of the blood pressure of guinea-pigs in
the stage of tremors or convulsions of lead encephalitis
showed an elevation almost-S50 per cent above the
normal level established by similer determinations ia
control animals of the same ages and weights. The 7
brains of animals succumbing to lead encephalitis -
showed the imtense edema described by Weller. .

Thus lead encéphalitis induced exp@erimer.xtally in %
guinea-pigs resembled in many aspects the disease 23 &
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agerveth Huoniaits 5\11«[ cluh[rm‘z_. Arter proqueing and
wdving  the mantlestattons ot lead encephalitis in
gward of twonly puinea-purs, we umlrrtnu'k' to test
ne efficacy of varipus therapeune agents. Thus far
a a series ul over Ay aninals we have heen unable to
afiuence the course ot the (l!:scz_nse it treatmient has
een delaved unui the annal is in a state of convul-
jons,  Contral of the convulsive seizures has been
ccompiished hy the juse of magnesium sulphate. pheno-
arbital. pentobarbital-sodium. amvtal or paraldehyde.
xith considerable vrplongation of life but without etfect
,n the final outcomel The ‘parengeral aciumnstmt'mg of
aletum salts, sodiun sa.Its, mclmlmg phosphates, indide,
-hiosulphate. ferrit;):amdﬁ 3nd thiocyanate., aud other
jrugs which' theoretically might have some effect on the
solubility of lead in the blood or the deposition of the
netal in the body. has been tried without mﬂuencea’un
the course of the disease. Other means of combating
lead encephalitis in experimental animals are now
under investigation.
—— . SUMMARY
A diagnosis of plumbism cam be made in children in
the early stages of |intoxication by the correlation of
the history, physical signs and laboratory data in con-
junction with the. roentgenclogic findings. Cerebral
manifestations seldom occur in patients who receive. at
this stage of the disease, treatment directed toward
hastening the deposition of lead in the bones. Although
ess has been made and is being made in the under-
standing of lead encephalitis. the treatment of patients
with lead encephalltis remains in an unsatisfactory
,‘ﬂat@n - - .
‘2 The attack on lead poisoning in childreg must be
‘made largely through prophylactic measures. Realiza-
tion by physicians of the dangers to cu.ldren oi the
continued ingestion | of lead and the dissemination to
.mothers of information on the subject shoul('! result
.in prevention of the disease.

ABSTRACT OF DISCUSSION

’ Dr. R. A. Keunok,| Cincinnati: [ ghall emphasize a few
points made by the authors and speak briefly on lead excretion.
Although lead encephalitis occurs in adults, it is relatively rare;
scurring only when massive doses of lead 'h:n-e been absoybed:
:a children, on the other hand. it is not infrequent. [t is of

wrticular interest am
sisoning there is a
central mervous syste
fiference in the diseas|
children, as in adults,

importance that in children with lead
triking tendency {or symptoms of the
to develop. indicating the fundamental
in children and adults. Encephalitis in
has a bad prognosis. From available

figures- one concludes [that the prognosis in chiidren and the
ouwtlook for compiete recovery are even somewhat worse than
in adults. The preventive aspect of this problem should there-
= fore be greatly stress . :
" that this condition occurs at the period when chn_ldren are most
~ lik I’m eat abnormal things and to chew various objects in

Iy
 the ironment, pediatriciang should be alert to note abnormal

! Pica being the most frequent cause :j
lead”poisoning in childiren, strenuous efforts must be devote
h"elj' imatisig from their eaviromment. This situation is
o diagnupsis of lead poisbninig ate among the most significant in
“* our day, and it is an unfortunate limitation that they are appli-

-+ cable only to children, This sigr of the line in tl?e bones is
Recognizing, however, that it may not
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unarmally m the excreta of cinldren, as oi adults. The quantity
of lead that may he fuund under normal conditions is small.
The levels of lead in the excreta that can he demonstrated to
have clinical sivnificance are comparatively well defined. [t is
thus possible. with accurate analytic methods, to reccgnize the
prohable existence not only of lead poisoning but also of lead
exposure in unusual amouuts, hoth in children and in adults.
This methud, as an adjunct to the much guicker and much
more cenvenient s-ray method, will aid materially the correct
diagnusis of lead poisoning in children. )

Da. Rosgrt A. Ntkoxa, New Orleans: In 1914 I reported
a case of lead encephalitis in a child 18 months old and at the
time [ could find only six other reports in young children,
although the literature at the time seemed to indicate that it
prevailed extensively among adult workers in the lead industry
in France. As the authors bave stated, physicians must be
lead -¢onseious in order to be able tu elicit lead poisoning. A
considerable amount of lead poisoning has been overlooked in
these little pasients. Since hearing papers such as Drs.
McKhann and Vogt have preserited, I have been more alert.
I have segn three czses in New Orleans during the past winger
in which the lead line was demonstrable. Unfortunately, the
cases had advanced until the ecenwral nervous system was
involved and conseyuently the cases wére not amenable to treat-
ment.  The authors have called attertion to the fzct that stipe
pling of the cells is.by no means common to lezd. Dr. Foster
Johns, of the department of clinfeal’ medicine at Tulane, had
his attention called fo a widespread murtality among wild ducks
arcund the huming grounds on the Galf Coast of Louisizna.
An examination of the blood of these ducks revealed the cause
aof the mortality.  His observations were similar to those made
by Dr. 3eGrath of the Mayo Clinic a few years ago. Wiun
the gizzagds of the ducks were opened, it was found. that they
were, fillad with lead shols such @s are used in hunting ‘ducks.
The shot vemoved from the gisztirds were abowt ene-third the
size of shiot that have never beenused. Thess ducks died from
lead - poistiriing as’ a result of misiaking the shot in ¢he bottom
of the lagoons for the small stobes they wsually ingese. The
authors have: informisd me thet thiey Have recsived the coopera-
tion of soime of the manufacturers of toys and other articles
wihich find their way into. the handy of ichildren and have received
reasbiable - agsuraice that they will mse somsthing other thon
lead in the paintg wed o onlorinyy these diticles.

D, Katsup Kare, Chicage: This presentation on lead
poisening - remindp me of conditlons in Japam, It is rather
untusiai i this cousley 0 see so imany ¢ases 3s Drs, McKhann
and Vogt have experienced in Boston in 2 period of nine or
wen years, for evenin Jupan thew: is an avernge annusl figure
of abour ten cases of lead poishming in the larger pediatiic
climics, [ am onwigus to poimt out that among various fovms
of tedd poiponing thbre is ane patticalyr type to which but Title
attention has bees; paid in'the past! nainely, conpenital saturnism,
or leud polsoning. In Japan the sourge of jead has been chiefiy
in the fodm of {dce powders. At presént the g
requires the use of titanium instepd ¢f Jead in the manutactire
of cogmetivs. In ppite of this, lead is Wil being wsed in a certain

, tad se2us to give a better
spretuting iffect on the shin.  The judsons informed me thae
the preguiint: mother hys'a greater wjeranze for fead, owing to
the fact that the detsl is' caker in the rapidly growing
bones of fthe fetusi The Japamgse mothers continuously wuse
lealconizining cosinetics on thelr wichs, faces, shouiders znd
breasts duding preguancyy oftes to, the) exvein of veritgbly whits-

washing :the  exposed ‘parts of the body  Thiz woulll strongly

suggyst . the poseibility of congenital origiy of lead

in avwebuni infgnts. Ip certaifi®ciber of cougeniial hydeo-
cephiglus, tay it nat be veasonable tg) shepict intra-ulerine leid
poistgling. s its caupe?  Again, 0 sené cases of spastic. pargle
ysis pf thi Jimbe, with or withtie dogvidsive seizwtes, whith
are ysually thaught to be due to intracrunizl hemorviage, con-
genityl leall poisqriing may be 2 possible cause. This suggests
at oige thist the soscalled lead Hoes 9t the awtaphyses of leng
bones i the new-lorn infant pebsesbing dugpestive symptains
shoulid be fooked for by making rosntgenograms. Thib is impor-
tant Botlh in dingnosis<and in trehument
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