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m a d e  w i t h  a  r e f i n e d  a n t i t o x i n  o r  g l o b u l i n ,  a c c o r d i n g  
e i t h e r  t o  t h e  o l d  o r  t o  t h e  n e w  f o r m u l a .

F r e e z i n g  o f  a  t h r e e  L  - j -  d o s e  m i x t u r e  o f  t o x i n - a n t i ­
t o x i n  c o n t a i n i n g  0 . 3  p e r  c e n t ,  t r i c r e s o l ,  p r e p a r e d  w i t h  a n  
a n t i t o x i n  c o n c e n t r a t e d  w i t h o u t  t h e  u s e  o f  h e a t ,  r e s u l t e d  
i n  a n  i n c r e a s e  i n  t o x i c i t y  o f  t h e  m i x t u r e .

F r e e z i n g  o f  m i x t u r e s  o f  t o x i n - a n t i t o x i n  m a d e  w i t h  
u n c o n c e n t r a t e d  a n t i t o x i n  a n d  c o n t a i n i n g  t h r e e  L  - f -  

d o s e s  o f  t o x i n ,  i n  w h i c h  t r i c r e s o l  o r  p h e n o l  i s  u s e d  a s  a  
p r e s e r v a t i v e ,  r e s u l t s  i n  a n  i n c r e a s e  i n  t o x i c i t v  o f  t h e  
m i x t u r e .

F r e e z i n g  o f  s u c h  m i x t u r e s  i n  w h i c h  c h l o r b u t a n o l  o r  
c h l o r o f o r m  i s  u s e d  a s  a  p r e s e r v a t i v e ,  o r  i n  w h i c h  n o  
p r e s e r v a t i v e  i s  u s e d ,  d o e s  n o t  c a u s e  a n  i n c r e a s e  i n  
t o x i c i t y  o f  t h e  m i x t u r e .

O n l y  h i g h l y  r e f i n e d  a n t i t o x i n  o r  g l o b u l i n  s h o u l d  b e  
u s e d  i n  t h e  p r e p a r a t i o n  o f  d i p h t h e r i a  t o x i n - a n t i t o x i n  
m i x t u r e s .

M i x t u r e s  o f  d i p h t h e r i a  t o x i n - a n t i t o x i n  c o n t a i n i n g  
o n e - t e n t h  L  - } -  d o s e s  s h o u l d  b e  t h e  o n l y  f o r m u l a  

p e r m i t t e d .
195 College Avenue.
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P i c a ,  o r  p a r o r e x i a ,  i s  a  c r a v i n g  f o r  u n n a t u r a l  a r t i c l e s  
o f  f o o d — a  d e p r a v e d  a p p e t i t e .  I t  h a s  b e e n  o b s e r v e d  i n  
h y s t e r i a ,  c h l o r o s i s ,  i n s a n i t y  a n d  p r e g n a n c y ,  b u t  m o r e  
p a r t i c u l a r l y  a m o n g  c h i l d r e n  i n  t h e  l a t t e r  h a l f  o f  i n f a n c y ,  
c h i l d r e n  f r o m  1  t o  2  y e a r s  o f  a g e .  I t  s o m e t i m e s  b e g i n s  
i n  l a t e r  c h i l d h o o d  w h e n  f r o m  a n y  c a u s e  t h e  g e n e r a l  
h e a l t h  f a i l s ,  a n d  t h e  c h i l d  b e c o m e s  a n e m i c .

S t i l l  1 s t a t e s  t h a t  h e  h a s  s e e n  f o u r t e e n  c a s e s .  I n  
s o m e  o f  h i s  c a s e s ,  m u d  a n d  m o r t a r  w e r e  e s p e c i a l  
f a v o r i t e s  : i n  o t h e r s ,  c o a l ,  c i n d e r s  a n d  g r a v e l  w e r e  p r e ­
f e r r e d .  I n  n i n e  c a s e s ,  t h e  h a b i t  b e g a n  i n  t h e  s e c o n d  
v e a r  o f  l i f e ;  i n  o n e ,  i t  b e g a n  a t  8  m o n t h s .

T h o m s o n , 1 2  i n  a  s t u d y  o f  p i c a  a n d  i t s  c a u s e s ,  d i v i d e s  
t h i s  m o r b i d  c r a v i n g  i n  c h i l d r e n  i n t o  t w o  g r o u p s :

1 .  T h o s e  i n s t a n c e s  i n  w h i c h  t h e  h a b i t  b e g i n s  a t  a n y  
a g e ,  o f t e n  a s s o c i a t e d  w i t h  s o m e  m a r k e d  d e t e r i o r a t i o n  o f  
t h e  g e n e r a l  h e a l t h  ( o f  w h i c h  a n e m i a  i s  u s u a l l y  a  s y m p ­
t o m ) ,  a n d  l e s s e n s  o r  p a s s e s  o f f  a s  t h e  g e n e r a l  c o n d i t i o n  
i m p r o v e s .

2 .  A  l a r g e r  g r o u p  i n  w h o m  t h e  m o r b i d  c r a v i n g  
d e v e l o p s  i n  e a r l v  i n f a n c y ,  a s  o p p o r t u n i t y  f o r  i t s  i n d u l ­
g e n c e  o f f e r s ,  a p a r t  f r o m  a n y  v e r y  n o t i c e a b l e  c a c h e x i a ,  
a n d  w i t h o u t  a n e m i a ,  p a s s i n g  o f t "  g r a d u a l l y  i n  m o s t  c a s e s ,  
e v e n  i f  u n t r e a t e d ,  w h e n  t h e  c h i l d  i s  a b o u t  3  y e a r s  o l d .

P a t i e n t s  i n  t h e  f o r m e r ,  o r  c a c h e c t i c ,  c l a s s  m a y  b e  s u f ­
f e r i n g  f r o m  a  v a r i e t y  o f  c u r a b l e  a n d  i n c u r a b l e  c o n d i ­
t i o n s ,  s u c h  a s  r i c k e t s ,  b r o n c h i t i s ,  r o u n d w o r m s ,  a p p a r ­
e n t l y  i d i o p a t h i c  a n e m i a ,  m a l i g n a n t  t u m o r ,  t u b e r c u l o s i s  
a n d  o t h e r  c h r o n i c  m a l a d i e s .

K o p l i k  3  b e l i e v e s  t h a t  t h i s  p e c u l i a r  c o n d i t i o n  i n  c h i l ­
d r e n  i s  a n  e x a g g e r a t i o n  o f  t h e  n o r m a l  h a b i t  i n  y o u n g  
i n f a n t s  o f  i n v a r i a b l y  p l a c i n g  e v e r y t h i n g  w i t h i n  r e a c h  
i n  t h e i r  m o u t h s .  I n  c h i l d r e n  w h o  s u f f e r  f r o m  p i c a ,  t h e  
s e n s e  o f  w h o l e s o m e n e s s  i s  l a c k i n g ,  a n d  t h e y  c r a v e  s a n d ,

1. Still, G. F .: Common Disorders and Diseases of Childhood, London, 
H enry Frowdc, 1915, pp. 779-782.

2. Thomson, John: On Pica, or D irt Eating, in Children, Edinburgh 
Hosp. Rep. 3 :  81-94, 1895.

3. Koplik, H enry: The Diseases of Infancy and  Childhood, Phila­
delphia, Lea & Febiger, 1918, p. 793.

d i r t ,  g r a v e l ,  c i n d e r s ,  w a l l  p l a s t e r ,  p a p e r ,  p a i n t  a n d  o t h e r
s u b s t a n c e s .

A l t h o u g h  a  c h i l d  w i t h  p i c a  c r a v e s  m a n y  d i f f e r e n t  
t y p e s  o f  t h i n g s ,  i t  i <  v e r y  f o r t u n a t e  t h a t  m o s t  o f  t h e s e  
t h i n g s  a r e  i n e r t ,  a n d .  a l t h o u g h  t h e y  o c c a s i o n a l l v  l e a d  
t o  m i n o r  a i l m e n t s ,  s u c h  a s  c o n s t i p a t i o n ,  f t s s u r e - i n - a n o  
a n d  o t h e r  i n t e s t i n a l  d i s o r d e r s ,  t h e y  d o  n o t  c a u s e  a n y  
s e r i o u s  d i s t u r b a n c e  o f  t h e  h e a l t h  o f  t h e  c h i l d .

T h e r e  i s .  h o w e v e r ,  o n e  t y p e  o f  p o i s o n i n g  w h i c h  t h e s e  
p i c a  c h i l d r e n  a c q u i r e ,  a n d  t h a t  i s  l e a d  p o i s o n i n g .  T h i s  
m a y  e a s i l y  h e  o v e r l o o k e d ,  b e c a u s e  t h e  a v e r a g e  p h y s i c i a n  
h a s  n e v e r  h a d  h i s  a t t e n t i o n  c a l l e d  t o  t h e  f a c t ,  a n d  a l s o  
b e c a u s e  t h e  c l i n i c a l  p i c t u r e  i s  u s u a l l y  v e r y  d i f f e r e n t  f r o m  
t h a t  i n  s i m i l a r  p o i s o n i n g  i n  a d u l t s .  T h e r e  a r e  m a m -  
w a y s  i n  w h i c h  t h e  c h i l d  m a y  a c q u i r e  l e a d  p o i s o n i n g  
w h i c h  t h e  a v e r a g e  p a r e n t  c o u l d  e a s i l y  p r e v e n t .

S o m e  c h i l d r e n  a f f e c t e d  w i t h  p i c a  h a v e  a  m o r b i d  c r a v ­
i n g  t o  g n a w  p a i n t e d  o b j e c t s ,  s u c h  a s  w i n d o w  s i l l s ,  w h i t e  
f u r n i t u r e ,  c r i b  r a i l i n g s ,  p o r c h  r a i l i n g s  a n d  o t h e r  a r t i c l e s  

a r o u n d  t h e  h o m e  w i t h i n  t h e i r  r e a c h .  A  c h i l d  l i v e s  i n  a  
l e a d  w o r l d .

1  h e r e  a r e  m a n y  o t h e r  w a y s  i n  w h i c h  l e a d  m a y  b e  
i n t r o d u c e d  b y  m o u t h  : i n  p a i n t  f r o m  t o y s  ;  i n  b u n s  a n d  
c a n d i e s  c o l o r e d  w i t h  l e a d  c h r o m a t e ;  i n  p r i n t e r s ’  t y p e  
u s e d  a s  a  p l a y t h i n g ;  i n  o i n t m e n t  o f  l e a d  o x i d  ( l i t h a r g e ) ,  
a n d  i n  w a t e r  a n d  m i l k  t h a t  h a v e  s t o o d  i n  l e a d  r e c e p ­
t a c l e s .  O r  t h e  c h i l d  m a y  b e c o m e  p o i s o n e d  b y  i m p r o p e r  
m e d i c a t i o n ,  i .  e . ,  b y  t a k i n g  l e a d  a c e t a t e  s o l u t i o n  i n  
t r e a t m e n t  o f  p o i s o n  o a k ;  b y  s u c k i n g  p a i n t  f r o m  t h e  
m o t h e r ' s  f a c e  ;  b y  n u r s i n g  a f t e r  t h e  u s e  o f  l e a d  o i n t m e n t  
o n  t h e  m o t h e r ' s  b r e a s t ,  o r  b y  s w a l l o w i n g  l e a d e n  o b j e c t s ,  
s u c h  a s  B B  s h o t .

H o l t 4  r e p o r t e d  o n e  c a s e  d u e  t o  i n h a l a t i o n  o f  d u s t  
t h a t  c o n t a i n e d  l e a d .  H e  a l s o  s t a t e d  t h a t  t h e  n u m b e r  o f  
a u t h e n t i c  c a s e s  o f  l e a d  p o i s o n i n g  i n  y o u n g  i n f a n t s  w a s  
v e r y  s m a l l ,  a l t h o u g h  m u c h  h a s  b e e n  w r i t t e n  o n  c o n ­
g e n i t a l  l e a d  p o i s o n i n g  i n  e x t e n s i v e  s t u d i e s  o f  t h e  
1  a m i l i e s  o f  w o r k e r s  i n  l e a d ,  i n  w h i c h ,  i n  m a n y  i n s t a n c e s ,  
b o t h  p a r e n t s  w e r e  s u f f e r i n g  f r o m  l e a d  p o i s o n i n g .

B e f o r e  t a k i n g  u p  t h e  g e n e r a l  d i s c u s s i o n  a n d  s y m p ­
t o m a t o l o g y  o f  l e a d  p o i s o n i n g  i n  c h i l d r e n ,  I  s h a l l  r e p o r t  
t w o  c a s e s ,  w h i c h  h a v e  c o m e  u n d e r  m y  o b s e r v a t i o n  
d u r i n g  t h e  l a s t  y e a r  ;

REPO RT OF CASES ■
C ask 1.— A boy, aged  3 years ,  n o rm a l  a t  b i r th  a n d  alw ays 

well ex cep t  fu r  n e rv o u sn e s s ,  caused  by i r r e g u la r  s leeping 
h o u r s  a n d  care less  p a ren ts ,  lo r  six  m o n th s  p rev ious  to  obse r ­
vation b ad  com pla ined  o f  severe  a b d o m in a l  c r a m p s  assoc ia ted  
with  vom iting ,  loss o f  w eigh t  an d  appeti te ,  l i s t lessness,  i r r i ­
tabili ty, n igh t  cr ies , bed  w e t t in g  a n d  p ro g re s s iv e  a n em ia .  T h e  
ab d o m in a l  c ra m p s  w ere  u su a l ly  in the  a f t e rn o o n  a n d  evening, 
a n d  w ere  becom ing  m o re  f requen t.

The child had been observed by several physicians in their 
offices, and in one instance the diagnosis of appendicitis was 
made. The correct diagnosis, however, might have been made 
by any one who called at the child’s home, because every bit 
of paint on porch railings, window- sills, crib, bureau, chairs 
and even white enameled door casings, as high as the child 
could reach, had been gnawed off.

The child was fairly well nourished, and was pale and pot­
bellied, hut of normal height. There was a distinct lead line 
on the gums. The abdomen was relaxed, and no tenderness 
was elicited. The spleen was just felt. There was no paralysis.

The laboratory data were: white blood corpuscles, 15,400; 
red blood corpuscles, 4.000.000; hemoglobin. 50 per cent. A 
differential count was normal. There was no stippling, and 
the red cells showed only the usual evidence of a secondary 
anemia.

Lead was recovered from both the urine and the feces.

4. Holt, L. E., J r .:  Lead Poisoning in In fancy , Am. J . Dis. Child 
2 5 :  229 (M arch) 1923.
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As this child would not gnaw varnished objects, it was easy 
to remove the source of lead by refinishing the entire house; 
within two weeks, except for some anemia, the child was 
normal.

Cask 2.—A girl, aged 2 years, normally developed, who had 
always been well, during the last month had had three series 
of convulsions. The mother stated that the child gnawed the 
paint from the crib and the window sills, and had an uncon­
trollable desire to chew any painted object.

examination was negative, except for a slight degree of 
internal strabismus of the left eye, which the mother had not 
noted before.

The red blood corpuscles numbered 4,520,000 per cubic 
millimeter; the hemoglobin was 60 per cent. Xo stippling was 
seen. Xo lead was found in the urine, but there were traces of 
lead in the feces on two examinations.

Since the source of lead has been removed, this child has 
made an uneventful recovery and is now normal.

S Y M P T O M A T O L O G Y  "

T h e  h i s t o r y  o f  t h e  c a s e  i s  v e r y  i m p o r t a n t  a n d  m a y  
l e a d  t o  a n  e a s y  d i a g n o s i s  a f t e r  a l l  o t h e r  m e t h o d s  h a v e  
p r o v e d  f a i l u r e s .  T h e  a p p e a r a n c e  o f  t h e  c h i l d  i s  u s u a l l y  
s t r i k i n g  i n  t h e  c h r o n i c  c a s e s  o f  l e a d  p o i s o n i n g ,  o n  
a c c o u n t  o f  t h e  d e g r e e  o f  s e c o n d a r y  a n e m i a  c o n c o m i t a n t  
w i t h  i t .

I n  t h e  e a r l y  c a s e s ,  a  c h a n g e  o f  d i s p o s i t i o n  i s  o f t e n  
t h e  f i r s t  s y m p t o m  n o t i c e d .  T h e  c h i l d  b e c o m e s  f r e t f u l ,  
p e e v i s h  a n d  r e s t l e s s  a t  n i g h t ;  t h e  a p p e t i t e  b e c o m e s  p o o r  ; 
t h e  b r e a t h  i s  f o u l ,  a n d  f r e q u e n t l y  h e m o r r h a g e s  o c c u r  
f r o m  t h e  g u m s .  T h e  c h i l d  m a y  c o m p l a i n  o f  p a i n s  i n  t h e  
e p i g a s t r i u m  a n d  t h e  l e g s .

I n  c h r o n i c  c a s e s ,  t h e  p a i n s  i n  t h e  a b d o m e n  b e c o m e  
c o n t i n u o u s  a n d  m o r e  s e v e r e .  C o n s t i p a t i o n  i s  p r e s e n t .  
V o m i t i n g  i s  r a r e .  T h e r e  i s  u s u a l l y  a  d e g r e e  o f  a n e m i a  
p r e s e n t ,  b u t  o c c a s i o n a l l y  t h e  p a r e n t s  o v e r l o o k  a l l  m a n i ­
f e s t a t i o n s  u n t i l  t h e  d e v e l o p m e n t  o f  c e r e b r a l  d i s t u r b a n c e s .  
V e r y  f e w  c a s e s  r e p o r t e d  s h o w  t h e  c h a r a c t e r i s t i c  w r i s t ­
d r o p  s o  c o m m o n  i n  a d u l t s ,  b u t  p a r a l y s i s  o f  t h e  c r a n i a l  
n e r v e s ,  p a r t i c u l a r l y  t h e  f a c i a l  a n d  m o t o r  o c u l i  n e r v e s ,  
i s  c o m m o n .  G i b s o n  6  r e p o r t e d  a  g r o u p  o f  e y e  s y m p ­
t o m s ,  w h i c h  h e  r e f e r r e d  t o  a s  “ p l u m b i c  o c u l a r  n e u r i t i s . ”

T h e  t e m p e r a t u r e ,  a s  a  r u l e ,  i s  n o r m a l  e x c e p t  i n  t h e  
f a t a l  c a s e s  a n d  i n  t h o s e  w i t h  c e r e b r a l  d i s t u r b a n c e s ,  i n  
w h i c h  i t  m a y  r e a c h  1 0 5  o r  1 0 6  F .  b e f o r e  t h e  d e a t h  o f  
t h e  p a t i e n t .

O f  t h e  v a r i o u s  f o r m s  o f  c e r e b r a l  d i s o r d e r s  p r o d u c e d  
b y  l e a d ,  c o n v u l s i v e  s e i z u r e  i s  b y  f a r  t h e  m o s t  c o m m o n .  

I  h e r e  i s  n o  w a y ,  h o w e v e r ,  t o  d i s t i n g u i s h  t h e  c o n v u l s i o n s  
d u e  t o  l e a d  p o i s o n i n g  f r o m  t h o s e  d u e  t o  o t h e r  c a u s e s .  
A l l  t y p e s  o f  c o n v u l s i o n s  a r e  s e e n .  T h e y  m a y  b e  l o c a l  
o r  g e n e r a l ;  t h e y  m a y  b e  m i l d  o r  s e v e r e .  T h e  c o n v u l ­
s i o n s  d o ,  h o w e v e r ,  h a v e  o n e  c h a r a c t e r i s t i c ,  a n d  t h a t  i s  
t h a t  t h e y  a r e  v e r y  p e r s i s t e n t  a n d  a r e  a t t e n d e d  b y  a  h i g n  
m o r t a l i t y .

f o l i c  h a s  b e e n  m o r e  f r e q u e n t l y  o b s e r v e d  t h a n  p a r a -  
• > s i s ,  b u t  m o r e  c o m m o n  t h a n  e i t h e r  a r e  i r r i t a b i l i t y ,  
r e s t l e s s n e s s  a n d  a  b l u e  l i n e  o n  t h e  g u m s .  I t  s h o u l d  b e  
r e m e m b e r e d ,  h o w e v e r ,  t h a t  a  c o n t i n u o u s  l e a d  l i n e  i s  
' c k l o m  f o u n d .  T h e  c h a r a c t e r i s t i c  a p p e a r a n c e  i s  t h e  
p r e s e n c e  o f  m i n u t e  b l a c k  d o t s  i n  t h e  m a r g i n  o f  t h e  
m u c o u s  m e m b r a n e  a r o u n d  t h e  t e e t h ,  w h i c h  a r e  c o v e r e d  
" k h  t a r t a r .  I t  i s  d i f f i c u l t  t o  s e e ,  a n d  a  h a n d  l e n s  s h o u l d  

Used.
i  l i e  b l o o d  p i c t u r e ,  e x c e p t  f o r  a  s e c o n d a r y  a n e m i a .  

U s u a l l y  t e l l s  u s  n o t h i n g ,  a l t h o u g h  t h i s  i s  d e t e r m i n e d  b y
> e  d u r a t i o n  o f  t h e  p o i s o n i n g .  I f  t h e  d i s e a s e  h a s  b e e n

lead poisoning in 
aing in Children,

,1 r,|r '^ complete description of the symptomatology of 
A n'^V 'x.^ £u ‘en hv Blackfan. K. D.: Lead Poison 

' Sc. 1 3 3 :  877 (June) 1917.
} ,umi J. L .; The Diagnosis, Prophylaxis atyC “’ *'• _L.: The Diagnosis, Prophylaxis and Treatm ent of 
2 : P ' u âr -Neuritis Amongst Queensland Children, M. J. Australia

f.,- ^  1917; On the Im portance of De-Ionization in the Treat-
1 Plumbism in Queensland Children, ibid. 1  : 272 (April 5) 1919.

p r e s e n t  f o r  s o m e  t i m e ,  s t i p p l i n g  o f  t b e  r e d  b l o o d  
c o r p u s c l e s  m a y  o c c u r .

D i r e c t  e v i d e n c e  o f  l e a d  p o i s o n i n g  i s  o b t a i n e d  b y  t h e  
d e m o n s t r a t i o n  o f  7  8 l e a d  i n  t h e  u r i n e  a n d  f e c e s .  T h e r e  
i s ,  h o w e v e r ,  a l w a y s  a  l a r g e r  a m o u n t  i n  t h e  f e c e s  t h a n  
i n  t h e  u r i n e ,  a n d  i t  i s  o f t e n  p r e s e n t  i n  t h e  f e c e s  w h e n  i t  
c a n n o t  b e  d e m o n s t r a t e d  i n  t h e  u r i n e .

C L A S S IF IC A T IO N  I N T O  G R O U P S

B e c a u s e  o f  t h e  v a r i a b i l i t y  o f  t h e  s e n s i t i v e n e s s  o f  c h i l ­
d r e n  t o  l e a d ,  a  c l a s s i f i c a t i o n  i n t o  d e f i n i t e  g r o u p s  i s  d i f f i ­
c u l t ,  a n d  w h e n  m a d e  m u s t  b e  b a s e d  l a r g e l y  o n  t h e  
s e v e r i t y  o f  t h e  p r e d o m i n a t i n g  s y s t e m .

T u r n e r  d i v i d e s  l e a d  p o i s o n i n g  i n  c h i l d r e n  i n t o  f o u r  
g r o u p s :

1 .  P a r a l y t i c  c a s e s  s h o w i n g  s y m m e t r i c a l  w r i s t - d r o p ,  
f o o t - d r o p ,  s p a s m  o f  t h e  c a l f  m u s c l e s  a n d ,  a s  a  s e c o n d a r y  
l e s i o n ,  a  p e r s i s t e n t  t a l i p e s  e q u i n u s .

2 .  C a s e s  c h a r a c t e r i z e d  b y  p a i n s  i n  t h e  a b d o m e n  a n d  
l i m b s ,  c o n c o m i t a n t  w i t h  h a b i t u a l  c o n s t i p a t i o n ,  a n d  o c c a ­
s i o n a l l y  a  b l u e  l i n e  o n  t h e  g u m s .  T h e s e  c h i l d r e n  a r e  
u s u a l l y  i r r i t a b l e  a n d  n e u r o t i c .

3 .  C h i l d r e n  s u f f e r i n g  f r o m  o c u l a r  n e u r i t i s ;  v i z . ,  a  
n e u r i t i s  i n v o l v i n g  t h e  o p t i c ,  o c u l o m o t o r ,  a b d u c e n s  a n d  
t r o c h l e a r  n e r v e s .

4 .  E c l a m p t i c  c a s e s  w i t h  s e v e r e  a n d  p e r s i s t e n t  c o n v u l ­
s i o n s ,  w h i c h  o f t e n  e n d  f a t a l l y .

W e  a r e  i n d e b t e d  t o  . A u s t r a l i a n  o b s e r v e r s  f o r  m o s t  o f  
t h e  l i t e r a t u r e  r e g a r d i n g  l e a d  p o i s o n i n g  i n  c h i l d r e n ,  a n d  
t o r  a n  h i s t o r i c a l  a c c o u n t  o f  l e a d  p o i s o n i n g  i n  t h e  c h i l ­
d r e n  o f  Q u e e n s l a n d ,  f r o m  t h e  f i r s t  r e c o r d e d  c a s e s  i n  
1 8 9 2  t o  1 9 1 7 .  A  r e c e n t  a r t i c l e 7'  r e c o r d s  t h e  p r o b a b l e  
s u c c e s s  o f  e f f o r t s  t o  h a v e  a n  a c t  p a s s e d  p r o h i b i t i n g  t h e  
u s e  o f  w h i t e  l e a d  p a i n t  o n  v e r a n d a  r a i l i n g s  a n d  o u t s i d e  
s u r f a c e s  w i t h i n  t h e  r e a c h  o f  c h i l d r e n ' s  f i n g e r s .

T R E A T M E N T

T h e  t r e a t m e n t  o f  t h i s  c o n d i t i o n  m a y  b e  c o n s i d e r e d  
f r o m  t h r e e  p o i n t s  o f  v i e w :

1 .  P r o p h y l a c t i c .  C a r e f u l  s u p e r v i s i o n  o f  c h i l d r e n  
d u r i n g  t h e  a g e  ( f r o m  1  t o  3  y e a r s )  i n  w h i c h  p i c a  i s  m o s t  
p r e v a l e n t .  W i d e  p u b l i c i t y  a n d  e d u c a t i o n  t h r o u g h  
p e r i o d i c a l s  a n d  h o m e  j o u r n a l s ,  i n  o r d e r  t o  e d u c a t e  t h e  
p a r e n t s .

2 .  S y m p t o m a t i c .  F o r  t h e  s p a s m s ,  c h l o r o f o r m  i n h a l a ­
t i o n  i s  t h e  o n l y  a g e n t  t h a t  i s  e f f i c a c i o u s ;  f o r  t h e  a n e m i a ,  
t h e  v a r i o u s  f o r m s  o f  i r o n  a n d  a r s e n i c ;  f o r  t h e  l o c a l  p a l ­
s i e s ,  m a s s a g e  a n d  e l e c t r i c i t y ,  a n d  f o r  t h e  p e r m a n e n t  
p a l s i e s ,  s u r g e r y  s h o u l d  h e  r e s o r t e d  t o ,  i f  p o s s i b l e .

3 .  M e d i c i n a l .  F o r  t h e  r e m o v a l  o f  l e a d  f r o m  t h e  
s y s t e m ,  p o t a s s i u m  i o d i d ,  f r o m  3  t o  5  g r a i n s  ( 0 . 2  t o
0 . 3  g m . )  t h r e e  t i m e s  d a i l y  w i t h  a  m o r n i n g  p u r g e  o f  
m a g n e s i u m  s u l p h a t e  m a y  b e  t r i e d .  T h i s  i s  t h e  u s u a l  
m e t h o d ,  a l t h o u g h  i n  s e v e r e  c a s e s  i t  i s  n o t  w e l l  t o  g i v e  
t h e  i o d i d s ,  s i n c e ,  a c c o r d i n g  t o  s o m e  w r i t e r s ,  t h e  l i b e r a ­
t i o n  o f  t h e  l e a d  t h a t  h a s  b e e n  d e p o s i t e d  i n  t h e  t i s s u e s  
m a y  i n c r e a s e  t h e  s e v e r i t y  o f  t h e  s y m p t o m s .

G i b s o n . 0  i n  1 9 1 9 ,  r e p o r t e d  s u c c e s s f u l  t r e a t m e n t  b y  
t h e  t w o - b a t h  i o n i z a t i o n  s y s t e m .  T h e  p a t i e n t  p l a c e s  b o t h  
h a n d s  o n  a n  a l u m i n u m  p l a t e  i m m e r s e d  i n  a  s a l t  s o l u ­
t i o n ,  w h i c h  i s  c o n n e c t e d  w i t h  t h e  n e g a t i v e  p o l e ,  a n d  
b o t h  f e e t  l i k e w i s e  i n  a  s i m i l a r  h a t h ,  w h i c h  i s  c o n n e c t e d  
w i t h  t h e  p o s i t i v e  p o l e .  F r o m  7 * 1/U t o  8 1  v o l t s  a n d  2 5

7. Considerable urine is evaporated to dryness, and 50 e.c. of fuming 
nitric acid is added; after the reaction has subsided, it is allowed t » 
simmer over the free flame for one-half hour, and then 25 c.c. more 
acid is added three times each fifteen minutes. The fluid is then evapo­
rated to a small volume, neutralized with sodium hydroxid. filtered and 
the lead tested with hydrogen sulphid. which will give a brown precipitate.

8. An Historical Account of the Occurrence and Causation of Lead 
Poisoning Among Queensland Children, M. J. A ustralia  1 :1 4 8  (Feb. 
11) 1922.
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m i l l i a m p e r e s  o f  c u r r e n t  g i v e n  f o r  o n e - h a l f  h o u r ,  d a i l y .  
T h e  l e a d  i s  d e p o s i t e d  o n  t h e  a l u m i n u m  p l a t e  i n  t h e  
n e g a t i v e  b a t h .

CONCLUSIONS
1 .  P i c a  i s  o n e  o f  t h e  m o s t  i m p o r t a n t  e t i o l o g i c  f a c t o r s  

i n  l e a d  p o i s o n i n g  i n  c h i l d r e n .
2 .  ' 1  h e r e  a r e  m a n y  m i l d  c a s e s  o f  l e a d  p o i s o n i n g  i n  

c h i l d r e n ,  m a n i f e s t e d  b y  s p a s m s  o r  c o l i c ,  t h e  t r u e  n a t u r e  
o f  w h i c h  a r e  n e v e r  s u s p e c t e d .

2 .  E n e r g e t i c  p r o p h y l a c t i c  m e a s u r e s  s h o u l d  b e  
e m p l o y e d  w i t h  c h i l d r e n  w h o  h a b i t u a l l y  e a t  p a i n t e d  
a r t i c l e s .

4 .  T h e  f e c e s  a n d  t h e  u r i n e  s h o u l d  b e  e x a m i n e d  f o r  
l e a d  i n  a l l  c h i l d r e n  w i t h  c o n v u l s i o n s  i n  w h i c h  t h e  
e t i o l o g i c  f a c t o r  i s  n o t  c l e a r .

1002 Pacific Mutual Building.

T R A U M A T I C  I N J U R Y  O F  T H E  R E C T U M
REPOKT OF CASE *

W. B. MARBURY, M.D.
WA SHINGTO N, D. C.

I n  l o o k i n g  o v e r  t h e  l i t e r a t u r e ,  i n c l u d i n g  t h a t  a t  t h e  
S u r g e o n  G e n e r a l ’ s  L i b r a r y ,  o n  i n j u r i e s  t o  t h e  r e c t u m .  I  
h a v e  b e e n  u n a b l e  t o  f i n d  a  c a s e  s i m i l a r  t o  t h e  o n e  
r e p o r t e d  h e r e .  G a n t  e p i t o m i z e s  s i x t y - f o u r  c a s e s  t h a t  
f e l l  u n d e r  h i s  p e r s o n a l  o b s e r v a t i o n .  T h e s e  m a y  b e  
c l a s s i f i e d  a s :

1 .  T h o s e  d u e  t o  i n j u r y  f r o m  f o r e i g n  b o d i e s ,  e i t h e r  
d u r i n g  i n s t r u m e n t a t i o n  o r  a s  r e s u l t  o f  a c c i d e n t .  A m o n g  
t h e s e ,  f i s h - h o o k s ,  g u n s h o t  w o u n d s ,  f a l l i n g  o n  p a l i n g s  o r  
s t a b s ,  a n d  u s e  o f  t h e  s p e c u l u m  a n d  d i l a t o r s  p l a y  a  
c o n s p i c u o u s  p a r t .

2 .  R u p t u r e  o f  t h e  s p h i n c t e r  d u e  t o  p e d e r a s t y ,  o r  o f  
t h e  p e r i n e u m  d u r i n g  p a r t u r i t i o n .  R u p t u r e  o f  t h e  r e c t o ­

v a g i n a l  s e p t u m  d u r i n g  
c o p u l a t i o n .

3 .  R e c t o v a g i n a l  r e n t  
i n d u c e d  b y  r e c t a l  d i s t e n ­
t i o n  w i t h  a n  a i r - f i l l e d  r u b ­
b e r  b a g .

4 .  P e r f o r a t i o n  o f  t h e  
r e c t u m  b y  f o r e i g n  b o d i e s  
l e f t  i n  t h e  a b d o m e n .

5 .  U l c e r a t i o n  d u e  t o  
p h e n o l  (  c a r b o l i c  a c i d )  o r  
t u r p e n t i n e .

T  h  e  a n a t o m i c  s t r u c ­
t u r e s  m o s t  u s u a l l y  a f f e c t ­
e d  a r e  t h e  r e c t u m  o r  s i g ­
m o i d ,  u r e t h r a ,  o n e  o r  
b o t h  s p h i n c t e r s ,  t h e  l e v a ­
t o r  a n i  m u s c l e ,  a n d  t h e  
r e c t o v a g i n a l  s e p t u m .  
O n l y  i n  o n e  c a s e  w a s  
t h e r e  m e n t i o n  o f  a n y  i n ­

j u r e  t o  t h e  b o n y  s t r u c t u r e ,  a n d  t h a t  w a s  w h e n  t h e  c o c c y x  
w a s  f r a c t u r e d  a s  t h e  r e s u l t  o f  a  k i c k  d u r i n g  a  f i g h t .

T h e  u n i q u e  f e a t u r e s  a b o u t  t h e  c a s e  r e p o r t e d  h e r e  a r e  
t h a t  a l l  t h e  m u s c l e s  a b o u t  t h e  r e c t u m  w e r e  t o r n  a n d  
r e t r a c t e d ,  l e a v i n g  t h e  i n t e s t i n e  i n t a c t ;  r u p t u r e  o f  t h e  
u r e t h r a ,  a n d  f r a c t u r e  o f  t h e  d e s c e n d i n g  r a m u s  o f  t h e  
p u b e s .
1 REPORT OF CASE

L. S., a colored boy, aged 4 years, while riding on the 
running board of a truck, Aug. 11, 1923, was thrown as the

* Read before the Virginia, Maryland and District of Columbia Med­
ical Society, Dec. 5, 1923.

Fig. 1.— Muscles in front of the 
rectum torn and retracted, with the 
latter j.radically intact.

truck entered an alley, and crushed between it and the side 
of a brick wall. He was brought soon afterward to the 
emergency hospital. The pupils were equal and reacted to 
light and in accommodation. The tongue was coated. The 
teeth and gums were in good condition. The tonsils were 
slightly enlarged, but the pharynx was otherwise normal. 
There were several palpable cervical glands. The chest was 
firm, and expansion was good and equal on the two sides. 
The percussion note was resonant throughout. The breath 
sounds were clear. The heart was not enlarged, hut there 
was a soft systolic murmur at the apex not transmitted to 
the axilla. The abdomen 
was slightly distended and 
tender in the region of the 
bladder. About the rectum, 
running anteriorly, there 
was a laceration, which 
seemed to go through the 
sphincter. There was much 
bleeding, some of which 
appeared to come from high 
up in the rectum. An at­
tempt was made to pass a 
catheter, but this was un­
successful and only a little 
blood was obtained. On 
further examination it was 
found that the laceration at 
the rectum included both 
sphincters and part of the 
perineal raphe. The finger 
could he passed upward 
anterior to the mucous 
membrane of the bowel, and 
the sharp edges of the
broken ramus on the right side could be felt. Also the urethra 
was torn in this region, and urine was passed through the 
opening. Whenever the patient’s legs were moved in any 
way, he experienced great pain in the region of the symphysis. 
Once when we were moving the patient, the whole pelvis was 
-ceil to rock irregularly, and definite crepitus was obtained. 
There was no evidence of injury to the extremities.

The patient was sent to the operation room. Under general 
anesthesia, and with the patient in the lithotomy position, a 
more thorough examination was made. The rectal tube was 
found practically intact, hut the muscles anterior to it were 
torn and retracted on both sides so as to appear only laterally, 
and retracted far back toward the posterior surface. The 
rough edges or the fractured descending ramus of the pubes 
could he felt. The opening in the urethra was not made out. 
The torn sphincter muscles and the levator ani were brought 
together over the midline anteriorly and sutured with chromic 
catgut. This procedure was facilitated by keeping one 'nger 
in the rectal tube. The area above this was left open, and a 
small amount of packing was placed in the space for drainage 
and to control oozing. A cast was applied from the knees to 
the costal margin.

Dr. Groover reported that examination of the lumbar spine, 
pelvis and hips showed the presence of a dislocation of the 
right innominate bone, with a fracture of the descending 
ramus of the pubes on the right side; the pubic symphysis 
was separated approximately 1 inch and there was, of course, 
necessarily some compensatory damage in the sacro-iliac

Fig. 2. — Muscles being sutured 
over the rectum en masse; area be­
tween sutured muscle and skin
packed lightly with gauze (.not
shown).

joints.
The following day the patient seemed a little better, though 

very restless. There was some abdominal distention, and he 
complained of the cast being too tight. This was loosened. 
There was copious drainage of pus from the peroneal wound, 
and the temperature rose to 102.2 F. He voided involuntarily 
and through the urethral rent. Two hundred cubic centi­
meters of physiologic sodium chlorid solution was given by 
hypodermoelysis. August 14, he had an involuntary defeca­
tion. He had a frequent desire to urinate by the normal route, 
but without success. August 28, or seventeen days after 
admission, there were some signs of the patient’s regaining 
control of the bowels, but the urethral fistula persisted.

■i


