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Both of these disorders of the cardiac mechanism were reijeved
Py a peivie uperation (anterior and posterior colporrhapny). at least
t0 the extent that they disappeared during the period of observation.

My thanks are due w Dr. (. C. Norris for permission to studyv

this case.

LEAD POISONING IN CHILDREN WITH ESPECIAL REFERENCE
TO LEAD AS A CAUSE OF CONVULSIONS.!

By Kexvera D. Braceraw, M.D,,
BALTIMORE. MARYLAND.

WE are indebted to the Australian writers Gibson, Love, Turner,
Breinl and Young and others for much of the recent literature
regarding lead poisoning in children. They have had an unusually
good opportunitv to study this condition. Thus. in the Brisbane
Children’s Hospital. 76 cases were seen in five vears and Gibson
himself observed 24 cases in six vears.

I shall not attempt to give a complete review of the literature on
the subject, as the chief object of this communication is to draw
attention to lead as a cause of convulsions in children and to report
1 cases seen in Dr. Howland's clinic at the Harriet Lane Home, the
Jobns Hopkins Hospital. For the more important articles, the
reader is referred to those from which I have freely quoted.:

The symptoms of lead poisoning vary according to the suscepti-
bility of the child and to the duration of the infection. The degree of
susceptibility is variable. Breinl and Young refer to many instances
in which only one child in a family was affected, although the other
children were exposed to the same influences. In other instances,
one child reacted with pronounced symptoms while the only
evidence of infection in the others was a blue line on the gums.

Gibson® considers the ingestion of lead as the most likely source
of infection. although he appreciates that it may occur from the
inhalation of dust containing lead. He points out that children

' From the Harriet Lane Home. Johns Hopkins Hospital, and the Department
of Pediatnca. Johns Hopidns University.

! Gibson, Love, Hurdie, P. Baacroft, Jeffris Turner: Notes oo Lead Poisoning
as Observed in Children in Brisbasne, Intercoionial Medical Congress of Australasia,
Sydney, 1892. p. 76. Gibson, Lockhart: Ocular Neuritis Simulating Basal Menin-
fts Plumbism, Australasian Med. Gaz.. October 20, 1897, p. 479. A Plea for
Painted Railings and Painted Walls of Rooms as the Source of Lead Poisoning
Among Qu izad Child Australasian Med. Gas., 1904, xxiii, 149. The Import-
ance of Lumbar Puncture in the Plumbar Ocular Neurits of Children, Tr. Auscrai-
ssian Med. Congress, 1911, ii, 750. Breinl and Young: The Occurrence of Lead
Poisoning Among North Queeasiand Children, Ann. Trop. Med. and Parssitol.,
191415, viii, 475. Turner, Joffris: Lead Poisoning Among Queeosiand Children,
Auatralasian Med. Gas.. 1897, October 20, p. 475.

'A Plea ior Painted Railiogs sad Painted Walls of Rooms as the Source of Lead
Poisoning Among Queensiand Chiidren. Australasian Med., Gaa., 1904, xxii, 149.
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who bite their fingernails and suck their fingers are much more
frequently affected. and believes that their hands became contamip.-
ated with dried paint from porch railings and houses. That poison-
ing may occur through inhalation has been shown by the experi-
ments of Goadby and Goodbody* and by Legge and Goadby.s
They conclude that the danger from inhalation is far greater than
from the ingestion of lead. While this, no doubt, is true among
workers in lead, the swallowing of lead in some form is probabgv
the more common source of the poisoning in children.

In the early cases a change in disposition is often the first symp-
tom which is noticed. The child becomes fretful, peevish. and often
very restless at night. The appetite becomes poor, the breath foul,
and frequently hemorrhages occur from the gums. The child may
complain of pain in the epigastrium and legs.

In the-cases of longer duration the pains in the abdomen become
continuous and more severe, Constipation is present, as a rule.
Vomiting rarely occurs. The muscles are often so.painful as not to
permit of the weight of the bed-clothing. The gait of the patients is
described as being characteristic. It i3 a waddling gait; they walk
on the outside of the feet, the toes are dragged, and with each step
the legs are swung sideways before the feet are put to the ground.
Occasionally the parents’ attention may be attracted by one or
more of the many indefinite signs ehumerated above, but not
infrequently nothing abnormal is noticed until the development of
cerebral disturbances. The cerebral manifestations will be referred
to later.

Very few of the cases reported by Breinl and Young showed
the characteristic wrist-drop so common in adults. This has been
the experience of others, and generally the paralysis first affects the
legs in children. A paralysis much like that of the Aran-Duchenne
type occurring in muscular dystrophy has been reported in 2 cases.
Paralysis of the cranial perves is very common; the facial and the
motor oculi nerves, either entire or in part, are those most frequently
involved.

usually occurs in children below the age of eight years. There may
be an optic neuritis, with retinal hemorr. » OF an optic atrophy.
There is an accompanying weakness of one or both external recti
muscles. He has seen as many as 9 such cases in a year, but in the
22 cases reported by Breinl and Young only 1 patient was so
affected.

¢Seventh International Coogresa of Applied Chemistry, 1909, Section VIIla. 306.
$ Poisooung and Abeorption. London, 1912, p. 122,
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The temperature is. as a rule. normal. thourh it may be irreguiarly
elevated. In the fatal cases. and especially those with cerebral
disturbances. it may be high. reaching 105° or 106° before death.

Verv often the clinical symptoms are not sutficient to warrant a
diagnosis of lead poisoning. This is especially true in the early
cases. However. when there are suggestive symptoms other evi-
dences of the condition are usually to be found. Among these are
the blue line on the gums and stippling of the red cells. "Basophilic
szranulations are present in a small number of red blood corpuscles
in the majority of the cases. The blood otherwise shows nothing
characteristic. although there may be a secondary anemia. This
- apparently is determined by the duration of the poisoning.

Direct evidence of lead poisoning is obtained by the demonstration
of lead in the urine or feces. In this connection the recent observa-
tions of Breinl and Young are most interesting. They examined
eight-chiidren with early signs of the disease, i. e., slight pains in the
epigastrium and legs, but without basopailic granulations and the
lead line. and found appreciable quantities of lead in the excreta.
They found there was always a larger amount in the feces than n
the urine. and that it was often present in the feces when it could
not- be demonstrated in the urine. Dixon Mann’ found larger
quantities of lead present in the feces than in the urine. Others
have made this observation, and Legge and Goadby say that lead
in the urine is not so common nor definite a symptom as supposed.

From the foregoing summary of the more common clintcal signs
seen in lead poisoning in children it is evident that a definite classi- -
fication of the cases into different groups is difficult, and when made
has to be based on the severity of the predominating symptom. For
instance, one patient may present the characteristic picture of the
disease, one may show only irritability and indefinite pains in the
abdomen, whereas another may become paralyzed or may be seized
with convulsions while in apparent health. In spite of the difficulties
attendant upon establishing a classification for lead poisoning,
Jeffris Turner* speaks of four main groups as follows:

1. Paralytic cases showing symmetrical wrist-drop and foot-drop;
spasm of the calf muscles, and as a secondary lesion. 2 persistent
wlipes equinus; (2) cases characterized by pains in the abdomen and
limbs. concomitant with habitual constipation, and an occasional
blue line on the gums, the children becoming at the same time
irritable and neurotic; (3) children suffering from ocular neuritis,
a neuritis involving the optic, and at the same time the oculo-
motor nerves; (4) eclamptic cases suffering from severe and per-
sistent convulsions which often end fatally.

In the cases reported from Australia, convulsions were observed

7 Forensic Medicine and Toxicology. London, 1908, p. 487 (C. Gifin & Co.).
1 Lead Poisoning Among Quecnsiand Children. Auscralarian Med. Gas.. October

o 1497 . 475,
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very infrequently, though mild cerebral disturbances were frequently
present. That convulsions may occur in the course of lead poisoning,
has been recognized since the observations of Stockhausen? in the
seventeenth centurv. The first careful investigation of the cerebra|
disorders due to lead was made by Tanquerel.® [le grouped them
under the term Encephalopuathia Saturnina. Though his researches
were published in 1882, but little attention has been paid to the
lead encephalopathies except as they are found in adults and in
particular among workers in lead. Lead as a cause of convulsions
in children has been 1gnored almost entirely, and especially among
ohservers in this country,

An interesting and extensive series of cases with convulsions has
been reported by Stewart,n They occurred among G4 cases of Jead
poisoning which he investigated in Philadelphia, due to eating buns
colored with chrome vellow. Seven of the 16 cases in which con-
vulsions occurred were in children between one and a half vears and
twelve vears of age. Stewarr believed that of the various forms
of cerebral disorders produced by lead. the convulsive was by far
the most common—thar it formed two-thirds. if not more, of all the
cerebral manifestations. and that it had the highest mortality. He
iStewart) thought it impossible to make any clinically exact sys-
tematic grouping of the diferent forms of the lead encephalopathies
as Tanquerel® did, as one form merges into the other...

Stewart cites 2 cases of so-called idiopathic epilepsy which were
secondary to convulsions, symptomatic of lead poisoning, and sug-
gested that epilepsy of lead origin may be of much more frequent
occurrence than is generally supposed.

The macroscopic changes most frequently found in the brain are
an edema and anemia, with flattening of the convolutions. The
brain may, however, be markedly congested. There is oftena
thickening of the pia—it may be adherent to the cortex. There may
be hemorrhages into the pia and between the pla and the cortex.
There is also a round-cell infiltration within the pia, and the neuroglia
cells of the cortex are found to be increased. Spillers observed a
proliferation of the endothelial cells upon the surface of the cerebral
pia. Such pathological findings may occur in other conditions, and
similar lesions may be found in patients with lead poisoning who
have not manifested cerebral symproms.

There is no way by which the convulsive seizures per te in lead
poisoning can be distinguished from those due to other causes. All
types of convulsions are seen. They may be local or general.

*

' Quoted by Stewart (see note 11).
1o Lemd Diseases (transiation by Dana, 1848). p. 263.

2 Tanquerel established the following divisiona: t1) delinous forms: 2) comatose
form: (3) convuisive forms: (4) above forms combined.



