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LEAD PARALYSIS.

S. G. WEBBEB, M.D., BOSTON.

Tn 1882,1 I published several cases of lead-poisoning
in which the paralysis was limited to or most marked

in the legs, the symptoms being due probably to a

peripheral neuritis. During the last few years several
other similar cases have come under my notice. In
that article I reviewed at length the results of autopsies
and theviews of observers in regard to the seat of the
lesion in such cases, as published up to that time.

The view that the muscles are chiefly affected has
found but little support, Friedlaender being the princi-
pal advocate of this localization.

Erb, E. Remak, Eulenberg, Monakow, Bernhardt,
de Watteville, Birdsall, favor the view that the spinal
cord or brain are the parts primarily affected. West-

phal, Leyden, Zunker, Gombault, Charcot favor the
view that the lesion is primarily a neuritis. Not all
these authors have been able to examine the nerves

and nerve-centres in cases of lead paralysis.
Since the publication of the previous paper on this

subject there have been several autopsies published.
Wynter 2 found lead in the brain, in case of lead-

poisoning.
Oppenheim 8 found the ganglion cells of the spinal

cord diseased. While the white substance was normal
the gray substance of the anterior columns (only in a

doubtful degree of the posterior column) was diseased
1 Archives of Medicine, vol. viii.August, 1882.
2 Journal of Mental Science, Januaryls88, p. 483.
3 Arch. f. Psych, und Nervinkh.,xvi, 1885, p. 476.
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throughout nearly the entire cord. The chief centre
of the diseased changes was the cervical and lumbar

enlargements, while above and below these the intens-
ity of the changes diminished. He draws the inference
that these cells must have been disturbed in their
function long before they showed any material changes
which could be recognized.

Schultze 4 found thecord normal. He found, on the
other hand, an atrophy and destruction of most of the
nerve fibres in the trunk of the radial, below where
the branch for the supinator longus is given off.

Above, the change was less, so that just below the

plexus there were no clearly abnormal fibres.
Schultze thinks that the pathological changes are to

be found in the nerves primarily, that in generalized
lead paralysis a central lesion in the anterior cornua

may be added to this.
Osw. Vierordt 5 found in one case no change in the

spinal cord nor nerve roots; especially was there no

change in the cervical portion of the cord.
“ An undoubted pathological change is nowhere

found in the spinal cord and its roots.”
There was extensive degeneration of the right radial

and median nerves, less marked of the ulnar nerve.

He considers that there is no analogy between the
pathological changes found in lead paralysis and those
found in infantileparalysis.

Alexander Westphal 6 reports thirteen cases of
saturnine encephalopathy with two autopsies. His
conclusions are:

(1) That there is a direct influence of lead upon the
brain. This toxic influence is manifested by general
cerebral symptoms, as well as by focal symptoms.
Especially are to be counted among these thatpeculiar

4 Arch. f. Psych, und Nervinkh, xvi, 1885, p. 791.
6 Ibid., xviii, 1887, p. 18. 6 Ibid., xix, 1888, P- 620.
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neurosis, which is accompanied with hemianaesthesis
and psychic disturbances. At the same time single
cerebral nerves (especially the optic) may be subject
to anatomical changes from the poison.

(2) There is an influenceof lead upon the cerebral
vessels, and thereby is produced arteritis and its con-

sequences (haemorrhage, encephalomalacia).
(3) Influences of lead upon the kidneys with uraemic

cerebral symptoms.
(4) Finally these causes may be combined together.
It would seem from the results found in the major-

ity of autopsies that neuritis is the most common le-
sion in these cases, but it is not the only change due
to lead. Yet it is not in accordance with what we

know of neuritis to have in it exaggerated deep reflexes
and ankle clonus. The cases in which the symptoms
of lateral sclerosis were prominent could not havebeen
cases of neuritis. Thus :

Cases I and III were clinically typical cases of
sclerosis of the lateral columns except the anaesthesia
in Case I.

Case II had some of the symptoms of lateral sclero-

sis, but was less simple, and with these there were

cerebral symptoms.
Case IV had theexaggerated deep reflexes, but other-

wise did not resemble lateral sclerosis.
Cases V and VII were typical neuritis.
Case VI had some spasmodic action of the legs,

which is less commonly seen in neuritis, and the cere-

bral symptoms are rare in neuritis. Otherwise the
symptoms pointed to the nerves as the seat of the lesion.

Clinically, then, the symptoms, in some of these
cases, would indicate that the lesion was in the nerves ;

in other cases, that the lateral columns of the cord
were chiefly affected. In others it would seem as

though the nerves or cord and the brain were both af-
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fected together. These might be considered mixed
cases.

As might be expected, judging from the differences
of opinion as formed from the results of post-mortem
examinations, the analysis of the clinical features of

these few cases would lead to the conclusion that no

one nervous tissue is exclusively affected, but that all
mav be subject to changes due to the poison of lead.

Case I. Anaesthesia, partial analgesia of legs, exag-
gerated reflexes, loss of motion, contracting of legs, lead
in urine, cerebral symptoms, — recovery, relapse.

Miss A. G., age nineteen, student, was admitted to

the Adams Nervine Asylum, October, 1885 ; for nearly
a year she had had a tired feeling, after that a numb-
ness in her limbs and a feeling of weakness, no head-
ache nor pain. She was obliged to leave school in

April on account of this general loss of strength and
feebleness inher legs. There were no other symptoms
at that time.

There was found marked anaesthesia on both sides
as high as the umbilicus ; partial analgesia to the same

height; muscular sense or the sense of position much
diminished, especially on the right. Plantar reflex

more marked on left; patellar tendon reflex strong on

both sides; ankleclonus strongly marked on both sides ;

a light patellar clonus on the left, not on the right.
The legs were stiff; it was not easy to move them

passively. During the night the knees were drawn
up, and in the morning the patient had considerable
difficulty in straightening the limbs on account of the

stiffness, worse on the right. The knees and ankles
had been swollen ; the hands and fingers had not been.
There was a slight uncertainty in the motion of the
hands with the eyes shut. The patient was unable to

stand; she could sit in a chair if well supported ; she
could not move her toes, but could slowly extend the
legs or draw them up.
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There had been no colic, no lead line on the gums.
Except the above mentioned slight inco-ordination of
the hands, there were no symptoms above the waist.
After she had taken iodide of potassium for a week,
lead was found in the urine.

She gained somewhat before leaving, had more

sensation in her limbs; after about two months could
tell whether her feet were hot or cold, and sensation
was more natural half-way up to theknees. In March
she wrote that she could sometimes move her toes, but
the legs moved when they got ready, not when she
wished to have them.

Later she was taken to a
“ Christian Scientist,” and

was much injured by excitement. She became so bad
that there was a question, whether she had not lost her
reason ; but she subsequently went West, where she
had more judicious treatment, slowly recovered the
use of her limbs, and could walk well without difficulty.
Four or five years later she again was partially dis-
abled ; whether she was again exposed to lead I have
not learned.

When first seen she was not especially nervous, but
the hysterical condition was developed during the ex-

citement caused by visiting the “Christian Scientist,”
showing that the nervous system was in a condition to

be easily upset.
Case IL Cerebral symptoms, anaesthesia, severe

pain, exaggerated reflexes, loss of motion, lead in urine,
— great improvement.

Mrs. H. entered the asylum early in 1888, age
twenty-five. She had been sick at times for three

years since a miscarriage. She gradually lost strength,
and was finally obliged to give up her housework.
She felt tired out, the left side ached and was numb

and cold, sometimes with a sinking feeling. The right
leg gave some trouble, but less than the left. For
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about three weeks she had been dizzy; she had twice
fallen at least partially unconscious; then her head
felt badly; she was numb and unable to move for a

while. She said she had a nervous attack the previ-
ous summer, in which it took several persons to hold

her. She had a poor appetite, but nutrition seemed
to be fairly good; the least exertion, however, tired
her and exhausted her strength.

The pupils were rather large and reacted well; co-

ordination of hands was good and sensation normal in
hands; she lay with her feet crossed and extended;
the great toes were strongly flexed; sensation to a

light touch and to pressure was absent below the knees
on the left, diminished on the right, diminished on the

thighs in some areas.

On striking the ligamentum patellae on the right to

test for reflex, a continuous tremor of the leg and foot

was excited. Ankle clonus of short duration was

present on both sides. Pressing the left foot up to

excite this caused severe pain in the left knee, fol-
lowed by spasm and rigidity of the legs, especially of
the left. The back was sore and tender to the touch.
She could not walk ; was confined to the bed; she

slept poorly ; the catamenial flow was profuse, at-

tended with much pain and nausea. Her manner of

talking and acting was decidedly hysterical; but she
seemed really to suffer much in her back and the ova-

rian regioU. Lead was found in the urine.
The galvanic current was used to the spine, the legs

and over the ovaries with relief to the pain. After
several days she slept better, and finally she slept all

night when the electricity was used. She eat more,

and sat up.
May 1, it is recorded: “ No ankle clonus; patella

tendon reflex apparent, but obscured by muscular

rigidity: sensation about both knees acute and pain-
ful.”
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She gained, and the last of October could walk
about her room without assistance except such as she
got from leaning on the furniture. All the muscles
reacted naturally to the electric current. After leav-
ing the asylum she relapsed, and did not do as well as

I hoped she would.
Case III. Loss of motion, contraction in legs, ex-

aggerated reflexes, lead in urine, — no gain.
Mrs. B., age forty-four, admitted June, 1888, was

quite well till four years previously, then she first no-

ticed numbness in the right leg, and that leg felt
heavy; the gait was unsteady. Three years before
entrance she had a child, and was somewhat better

afterwards, so that she could, walk about and do some

housework. For about three months her legs felt

strong, then they began to drag as before. She fell,
striking her back, without loss of consciousness; since
then has had pain in the small of the back and be-
tween the shoulders; otherwise she has had no ab-
normal sensations.

There was a swelling of the feet. After staying in
bed a few days this improved, but she could not walk.
The bowels were constipated. The legs drew up,
flexing at the knees, and then in a short time extended
again. On waking in the morning she found the

legs flexed at the knees, especially if she was consti-

pated. Sometimes the legs got crossed. Appetite
and digestion were fair, and she got a fair amount of
broken sleep. The skin was dry; there was oedema
of the legs below the knees; sensation was about nor-

mal in the legs. The motion was much impaired in
the legs; she could not rise without assistance. On

moving the legs passively, they were found to be stiff;
patellar tendon reflex was exaggerated; there was

marked ankle clonus; plantar reflex was stronger on

the right; the abdomen was full and tympanitic ; the
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hands and arms were all right. A large amount of
lead was found in the urine after she bad taken iodide
of potassium.

She made no material gain, and the last that was

heard from her she could not walk, and was in essen-

tially the same condition as when she left the asylum.
There was less nervousness and instability than in

the two preceding cases.

Case IC. Loss of motion, anaesthesia in legs, ex-

aggerated reflexes, lead in urine, herpes zoster, cere-

bral symptoms. — improvement, relapse, recovery.
Miss C., age sixteen, was seen in October, 1881 ;

ailing since March; gave up school then. Going to

school she walked rather over a mile, going that dis-
tance four times a day. She walked it easily in

twenty-fiveminutes. Two years before she rode much

of the time. At Christmas she was tired, but it

seemed to be only natural fatigue. There seems to

have been no serious trouble before March. She

stayed at home from school three days on account of

being tired and feeling poorly; was on the bed most

of the time, slept much, was not feverish, had no sore-

throat, had a dull headache. She then went to school
for half a day, and on coming home could not walk,
was very nervous, burst into tears ; said that she could
not get home, her limbs were numb and weighty.
After that she lay down most of the time, slept much
during the day all summer, could not walk much, was

easily tired, going up stairs made her limbs ache and
caused short breath. She cried much and easily.

During the summer she was at the seashore, and
after her return her back ached whenshe rode. When
tired her legs felt«heavy, and sometimes ached as high
as the knees, also she had a sleepy feeling in them.
She had a dull headache most of the time.

When first sick there was twitching of the legs in
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sleep, but this had ceased when first seen. Patellar
tendon reflex was strong; a slight ankle clonus was

present.
Lead was found' in the urine after she had taken

iodide of potassium ; lead was also found in the drink-

ing-water.
About June she had a very painful attack of herpes

zoster. She gained much after this, and was in a fair

way to get about. The family moved into another
house, and soon after she was less well. The symp-
toms took a more hysterical character : she was ner-

vous, tremulous, easily moved to tears, and her gene-
ral nervous condition was much worse. She was more

easily tired and upset by company or by little vexa-

tions. It was found that the drinking-water was again
liable to be contaminated by lead; this was corrected,
and there was a slow but constant improvement until
she fully regained her health.

Case K. Cerebral symptoms, loss of motion in arms

and legs, pain, reflexes absent, lead in urine, — great
improvement.

Mrs. L., age forty-five, had been ill six or seven

months, at first having strange, disagreeable feelings
and general malaise, with dyspepsia. She had severe

nausea and was fed by the rectum, was delirious, and
mind was impaired afterwards for four or five weeks.
She had had considerable discomfort in legs and hands,
and was unable to grasp objects well. At times she

had pain in her joints, her legs were weak, and she
could not stand without support. The left leg could

not be fully extended, the right could be. There was

diminished muscular sense in the left leg; a light pres-
sure on the calves caused pain. Rubbing hands and
toes caused a feeling like electrical shocks. A light
touch was not painful. There was diminished sensa-

tion on both sides.
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The pupils reacted and the eyes moved naturally ;

tongue was protruded straight; motions of the face
were good. There was a slight loss of coordination
in the hands; no tremor of hands. Sensation of
hands, feet and legs was natural. Patellar tendon
reflex was absent on both sides; there was no ankle
clonus. The left leg was somewhat contracted at the
knee, and extension caused pain at the hip. To the
faradic current the vastus internus on both sides
almost failed to respond. Action of the peronei and
the interossei of the fingers reacted very poorly. The
flexors in the forearms did not react readily; the
other muscles of arms and legs responded very well.
An unususully large amount of lead was found in the
urine.

There was a peculiar childishness in the patient’s
mental condition ; it seemed as though the brain’s ac-

tion was enfeebled as the muscular power had been.
She could not read, could listen to reading only for a

short time. There was, however, a firm determina-
tion to get well, and an unusual perseverence in the
use of exercises to strengthen the muscles. She stead-

ily gained, and finally was able to walk with only a

cane for support, and could use her hands fairly well.
Case VI. Spasmodic action and loss of power in

legs, deep reflexes absent, cerebral symptoms, lead in
urine, — improvement.

Mr. B., age fifty-one, called to see me in 1890. He
had been ailing for a year or more. He had exercised
much in rowing and in other sports. He began first
to grow weak in his legsand lost control of his rectum.

He felt as if he had an iron on his back tied around

tight. There had been hemorrhoids seven years be-
fore and at that time he had a mucus discharge from
the rectum. He grew weaker in his legs, there was

numbness of rectum and back, a girdle sensation about
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the abdomen. His legs had a sleepy, prickly feeling.
Once in a while there was pain in the back during the
previous two months, sometimes pain in the legs, no

lancinating pain. Once, while riding, he had a peculiar
sensation in his rectum, and had to get out and walk.

With his eyes shut he walkedpoorly. Patellar tendon
reflex was absent.

He lived for four years where the drinking-water
came through a quarter of a mile of lead pipe from a

spring. After taking iodide of potassium, lead was

found in his urine.
I did not‘see him again until February, 1891. He

had had haemorrhoids and these had been operated
upon in the interval. He was no better, rather worse.

There was the same girdle sensation about the body at

the level of the ensiform cartilage extending nearly
the width of the abdomen.

The legs twitch when he goes up stairs, so that it is
sometimes easier to take two steps at a time. When

sitting the legs are strongly adducted. He sometimes
staggers in walking, legs twitch when he lies down.

There is little or no pain. Numbness about rectum

and genitals. Patellar tendon reflex was gone. There

was no inco-ordination of hands, no disturbance of eyes,
tongue was protruded straight.

There was a very marked hypochondriacal or hy-
sterical element noticeable in the patient. He was

extremely anxious about himself and inclined to dwell

upon his disability. When he went out to his business
he was better than when he staid at home. He would
declare in the morning that he was worse, could not

walk, could not go down town. With a little encour-

agement he would start off walking with difficulty with

the aid of a cane, after getting a short distance from

the house the cane would be put under his arm, and

he would walk without it; or he would meet a friend
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and stand talking with him, forgetting all about his
infirmity.

When I gave him a prescription for iodide of
potassium, five grains to a dose, I cautioned him that
it might be too much ; he had unpleasant sensations
from it but not such as are caused by the iodide. On

reducing the dose he went on quite well. One Satur-
day he did not go in town to business. Sundaymorn-

ing, after a very good night’s rest, he had a very
nervous spell, said he was in terrible agony, but after
a little while he did not mention this again but said
his family did not understand that he was continually
losing the use of his limbs ; he tottered and made terri-
ble work in walking. In a short time a friend came
whom he was pleased to see. Nothing more was

heard about the walking and on Monday morning he
went to town as usual.

When last seen he was better, having less of the
girdle sensation, less bad feeling in his fingers and less
numbness in the rectum and genitals, and was looking
better in the face.

Case VJI Numbness, loss of power in legs, lead
in urine, cerebralsymptoms, — rapid recovery.

Mr. M. had been ailing two months previous to my
seeing him. He had a pricking feeling in his finger-
tips and toes. He had had syphilis for which he had
been treated for two years. He had had no skin affec-
tion, but four months after the first lesion he had a

sore throat. He had formerly used spirits and to-

bacco.

About a month before he came under my notice he
had had a fissure of the rectum for which he had used
a large amount of lead as an injection. He had used
canned food, his drinking-water had come from many
sources ; so it could not be learned how much lead he
may have obtained from that.
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Two months before the visit the numbness began,
then his legs got heavy and he could hardly walk,
then he was in bed two weeks with pneumonia. It
was necessary for him to travel after this attack of
pneumonia and thenervous symptoms were aggravated;
the numbness was worse, the heaviness of the legs
became worse, his knees and ankles became weak and
it was difficult for him to walk. There was no numb-
ness above the middle of the legs nor above the wrists,
the arms were weak as well as the legs. There was

no pain except twice in the middle of the forearms.
He dragged both legs, the left the more. The pupils
reacted to light, the left was slightly the larger; the

tongue and the facial muscles acted naturally, there
was a slight inco-ordination in the left hand, less in
the right; patellar tendon reflex was absent.

r

Sensa-
tion was blunted in the legs, higher it seemed normal,
it was perceptibly delayed in the tips of the fingers,
slightly delayed in the palm and much so on the

palmer surface of the fingers, both hands alike.
After taking iodide of potassium, lead was found in

his urine. He was given the iodide and made an un-

usually rapid recovery.
He was very nervous, almost hysterical, and anxious

about himself, and probably appeared worse than he
really was.

In April I saw him again: he said he was perfectly
well and seemed so to be. The patellar tendon reflex
was normal, he walked naturally, sensation was normal.

Syphilis might be suspected, but the dose of iodide
was not more than seven grains, and it would be quite
as unusual to have syphilitic neuritis recover so

speedily with so small a dose as to have lead neuritis
recover so in so short a time. Though he seemed very
badly off when first seen, much of the unfavorable ap-
pearance was probably due to his extreme nervousness.
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Dr. Minot reports a case of lead paralysis with

rapid recovery. 7

The prognosis in these cases of lead paralysis even

when they seem very severe, is generally favorable to

judge by these and similar cases. By a persistent use

of iodide of potassium, with massage and electricity,
even seemingly hopeless cases have improved or re-

covered. In a few cases, especially if not seen early
enough, the termination is unfavorable. Serious cere-

bral symptoms are probably more unfavorable than the

spinal and peripheral symptoms.
t Boston Medical and Surgical Journal,August 16,1882, p. 155.
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