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i

P R E F A C i S

To-day i s  th e  day o f  team-work i n  r e s e a r c h  and t h e  

c l i n i c i a n  must combine w i t h  th e  b i o c h e m i s t ,  p a t h o l o g i s t ,  

s t a t i s t i c i a n  and even p h y s i c i s t  i n  o r d e r  t o  contend  w i t h  the  

p rob lem s of m ed ic in e  i n  o u r  a tom ic  age .  I t  may t h e r e f o r e  

seem f o o l h a r d y  to  a t t e m p t  a  su rv e y  t h a t  i s  a t  once h i s t o r i c a l ,  

s t a t i s t i c a l ,  b io c h e m i c a l  and  c l i n i c a l .  N e v e r t h e l e s s  though 

th e  methods a r e  d i v e r s e  th e  scope o f  the  i n v e s t i g a t i o n  i s  

s m a l l  f o r  I  am c o n ce rn e d  w i th  th e  meaning o f  a  symptom in  

p a e d i a t r i c s .

T his  i n v e s t i g a t i o n  i s  i n  many ways a  c o n t i n u a t i o n  of 

th e  work on c o n v u l s io n s  by P r o f e s s o r  S t a n le y  G. Graham to  

whom I  am g r a t e f u l  f o r  s u g g e s t i n g  th e  t o p i c  and a l s o  f o r  

e v e r  p r e s e n t  encouragement  and u n s t i n t e d  a d v ic e .  The c a s e s  

s t u d i e d  were a l l  i n  P r o f e s s o r  Graham’s wards a t  t h e  Royal  

H o s p i t a l  f o r  S ick  C h i l d r e n ,  Y o r k h i l l  and th e  e s t i m a t i o n s  

were pe rfo rm ed  i n  th e  h o s p i t a l  l a b o r a t o r y .  I would e x p r e s s  

my g r a t i t u d e  t o  Dr. H. k l l i s  Wilson and h i s  c o l l e a g u e s  f o r  the  

h o s p i t a l i t y  o f  t h e i r  w ork-bench .  I  shou ld  a l s o  l i k e  to  th an x  

Dr. D. Campbell S u t t i e  and h i s  s t a f f  f o r  a c c e s s  t o  r e c o r d s .

I t  i s  a  p l e a s u r e  a l s o  to  r e c o r d  my g r a t i t u d e  t o

Dr. R. A. Robb of  the  M athem atics  Department  o f  the  U n i v e r s i t y

o f  Glasgow f o r  i n e s t i m a b l e  h e lp  w i t h  th e  s t a t i s t i c s .  F i n a l l y

I shou ld  l i k e  t o  r e c o r d  my a p p r e c i a t i o n  of  the  h e lp  I

r e c e i v e d  from t h e  l i b r a r i a n s  of the  Royal F a c u l t y  of P h y s i c i a n s  

a n d /
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and Surgeons and of  th e  R oya l  S o c i e t y  of Medicine*

The main p a r t  o f  t h i s  t h e s i s  i s  a s  y e t  u n p u b l i s h e d  

h u t  “The H i s t o r i c a l  Bacicground11 w i t h  o n ly  s l i g h t  m o d i f i c a t i o n  

i s  a p p e a r i n g  in  th e  A rc h iv e s  o f  D is e a s e  i n  Childhood*

' f f e
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The A e t io lo g y  and  Changing In c id e n c e  o f  ConYulaions

i n  C hi ldhood

P a r t  I

A CRITICAL REVIEW

I  The H i s t o r i c a l  Background

I I  The T w entieth  Century
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I  -  T H E  H I S T O R I C A L  B A C K G R O U N D

C o n v u ls ion s  i n  c h i ld h o o d  must he a s  o l d  a s  mankind and i t  

would he r em a rk ab le  i f  so s t r i k i n g  and t e r r i f y i n g  an a f f l i c t i o n  

had  n o t  r e c e i v e d  a t t e n t i o n  of one k ind  o r  a n o t h e r  th r o u g h o u t  the  

ages* I n  so f a r  a s  t h e  a t t i t u d e  o f  a  community to  a  c o n v u ls io n  

i s  m ere ly  a  r e f l e c t i o n  o f  i t s  a t t i t u d e  to  m ed ic ine  and an 

i n d i c a t i o n  of  i t s  s c i e n t i f i c  and e t h i c a l  background ,  th e  h i s t o r y  

o f  c o n v u l s io n s  can on ly  he i n  e s se n c e  th e  h i s t o r y  of  m ed ic ine  

o r ,  a s  we a re  o n ly  co nce rned  h e re  w i th  c h i l d r e n ,  o f  p a e d i a t r i c s .  

I t  may however he o f  some i n t e r e s t  t o  t r a c e  b r i e f l y  th e  

e v o l u t i o n  of  th e  p r e s e n t - d a y  c o n c e p t io n  of  c o n v u l s io n s  i n  

ch i ld h o o d  a g a i n s t  t h e  h i s t o r i c a l  background .

A lthough  th e  c i v i l i s a t i o n s  o f  iigypt and Baby lon ,  and 

B ra h a m in ic a l  m ed ic ine  i n  I n d i a  a p p e a r  to  have had more o r  l e s s  

e n l i g h t e n e d  views on th e  u p b r in g in g  of  c h i l d r e n ,  l i t t l e  can be 

d i s c o v e r e d  o f  t h e i r  p r e c i s e  a t t i t u d e  to c o n v u l s io n s .  I t  i s  

n e v e r t h e l e s s  l i k e l y  t h a t  th ey  a l l  sh a red  to some e x t e n t  the  view 

t h a t  a  c o n v u ls io n  was due to  d i r e c t  d i v i n e  i n t e r v e n t i o n  o r  

dem oniaca l  p o s s e s s i o n ,  a  view t h a t  l i n g e r s  even t o - d a y  in  the  

words " e p i l e p s y 1* and " s e i z u r e " . In  a n c i e n t  kJgypt t h i s  i d e a  was 

c a r r i e d  t o  th e  extreme of h o l d in g  a l l  d i s e a s e  and even d e a th  to  

be due to  t h e  i n t e r v e n t i o n  o f  e x t e r n a l  a g e n t s  ( F i n l a y s o n ) :  

t h e s e  a g e n t 8 might  a p p a r e n t l y  b e lo n g  to  t h i s  o r  t h e  " o t h e r "  

w o r ld .  Thus where th e  i n t e r v e n t i o n  was n o t  o b v io u s ly  of t h i s  

w o r l d /



- 3 -

w o r ld ,  such  a s  an a s s a s s i n  o r  a  f a l l i n g  t r e e ,  t h e  p h y s i c i a n  

had t h e  doub le  d u ty  of i d e n t i f y i n g  th e  o f f e n d i n g  s p i r i t  and  

t h e r e a f t e r  of p r e s c r i b i n g  the  s p e c i f i c  t r e a tm e n t*  U s u a l ly  

a m u le t s  and i n c a n t a t i o n s  were r e g a r d e d  a s  i n d i s p e n s a b l e *

European  m ed ic ine  b e g in s  p r o p e r l y  in  Greece* The 

ach iev e m e n ts  o f  Athens in  t h e  t ime o f  P e r i c l e s  a r e  p e rh a p s  the  

most a s t o n i s h i n g  i n  a l l  h i s t o r y .  Under the  s t i m u l u s  o f  

v i c t o r y  o v e r  the  P e r s i a n s  she produced  a r c h i t e c t s ,  s c u l p t o r s  and 

d r a m a t i s t s  who rem ain  u n s u r p a s s e d  to  th e  p r e s e n t  day* I t  was 

a t  t h i s  t im e  t h a t  H i p p o c r a t e s ,  who was t h u s  a  con tem pora ry  of 

S o c r a t e s  and P l a t o ,  l i v e d  and t a u g h t .  Born in  t h i s  e r a  o f  

un t ram m el led  p h i l o s o p h i c a l  s p e c u l a t i o n  H ip p o c ra te s *  g e n iu s  

p r e s e n t s  a rem arkab le  d i f f e r e n c e  from t h a t  o f  h i s  i l l u s t r i o u s  

c o n te m p o r a r i e s ;  f o r  he was th e  f i r s t  t o  t r e a t  o f  medic ine  as a 

p r a c t i c a l  s tu d y  r a t h e r  t h a n  a s  a  s p e c u l a t i v e  p h i lo s o p h y .  His 

was a  method of  o b s e r v a t i o n  and i n d u c t i v e  r e a so n in g  so i d e a l l y  

s u i t e d  to c l i n i c a l  m ed ic in e .  His w r i t i n g s  d e a l  w i t h  m ed ic in e ,  

s u r g e r y ,  m id w ife ry ,  embryology,  c l i m a t o l o g y ,  d i e t e t i c s ,  

p r o g n o s t i c s  ana e t h i c s  bu t  n o t  s p e c i f i c a l l y  w i th  p a e d i a t r i c s .  

There a r e  however numerous p e r t i n e n t  o b s e r v a t i o n s  i n  h i s  

g e n e r a l  w r i t i n g s  and in  p a r t i c u l a r  h i s  wel l-known t r e a t i s e  on 

"The Sacred D ise ase"  o r  e p i l e p s y .  He d i f f e r e n t i a t e d  between 

e p i l e p s y  and i n f a n t i l e  c o n v u l s io n s  but  the d i s t i n c t i o n ,  a s  we 

might  e x p ec t  i s  no t  c l e a r .

In  the  "Aphorisms" he p o i n t s  out t h a t  t e e t h i n g  i s  

a s s o c i a t e d /
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a s s o c i a t e d  w i t h  a  number o f  unhappy a f f l i c t i o n s  i n c l u d i n g  

d i a r r h o e a  and c o n v u l s i o n s ,  t h i s  p a r t i c u l a r l y  a t  t h e  t im e  

o f  t h e  e r u p t i o n  of  the  c a n i n e s  and in  f a t  c o n s t i p a t e d  i n f a n t b. 

Thus o r i g i n a t e d  a b e l i e f  t h a t  o v e r  two tho usand  y e a r s  o f  

m e d ic a l  p r o g r e s s  have no t  q u i t e  e r a d i c a t e d .  He a l s o  s t a t e d  

t h a t  th o se  who were a f f l i c t e d  w i th  th e  " f a l l i n g  s i c k n e s s "  b e f o r e  

the  age of f o u r t e e n  might  become f r e e  of i t  bu t  th o s e  who were 

a f f e c t e d  a t  the  age of  t w e n t y - f i v e  were u s u a l l y  t r o u b l e d  with  

i t  t o  th e  end .  A more i m p o r t a n t  o b s e r v a t i o n  on i n f a n t i l e  

c o n v u l s io n s  o c cu rs  in  " P r o g n o s t i c s "  ( c h a p t e r  XXIV) and i s  

w o r th  q u o t in g  v e r b a t im  (Adams* t r a n s l a t i o n ) :

"How in  c h i l d r e n  c o n v u ls io n s  occu r  i f  t h e r e  has  been 

a c u te  f e v e r ,  and i f  t h e  bowel h as  no t  been open,  and i f  t h e y  

have been  s l e e p l e s s ,  and i f  f r i g h t e n e d ,  and i f  t h e y  have been 

sc rea m in g ,  ana i f  t h ey  have  changed c o lo u r  a c q u i r i n g  a 

g r e e n i s h  o r  p a le  o r  l i v i d  or  red  c o lo u r .  C o nvu ls ions  occur  

most r e a d i l y  from f i r s t  a f t e r  b i r t h  up to  th e  s e v en th  y e a r .

But o l d e r  c h i l d r e n  and men a r e  no l o n g e r  l i a b l e  to  c o n v u ls io n s  

in  f e v e r s ,  u n l e s s  some c o m p l i c a t i o n  w i t h  v i o l e n t  and very  

grave  symptoms has a r i s e n ,  a s ,  f o r  example ,  happens w i th  a c u te  

d e l i r i u m . " This  i t  w i l l  be seen  e p i t o m is e s  f a i r l y  w e l l  th e  

v iews on i n f a n t i l e  c o n v u l s io n s  h e l d  u n t i l  the  end of t h e  

n i n e t e e n t h  c e n t u r y .

In  d i s c u s s i n g  e p i l e p s y  H ip p o c ra t e s  d e r i d e d  ana r e j e c t e d  

the  view o f  t h o s e  he te rm ed  " the  a n c i e n t s "  t h a t  the  c o n a i t i o n  

h a d /
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had  a  s u p e r n a t u r a l  c au se  a s  im p l ie d  hy i t s  name. He 

a t t r i b u t e d  t h e  d i s e a s e  r a t h e r  t o  a  s p e c i f i c  p a th o lo g y  o f  th e  

b r a i n ,  nam ely ,  th e  o b s t r u c t i o n  by phlegm o f  t h e  a i r  ( s i c ) i n  

th e  v e i n s  of the  b r a i n .  He a l s o  d e s c r i b e d  th e  a u r a  o f  t r u e  

e p i l e p s y .

The im por tance  and g r e a t n e s s  of  H i p p o c r a t e s  in  the  

h i s t o r y  of  m ed ic ine  l i e s  n o t  in  the  d e t a i l  of h i s  c o n c l u s i o n s ,  

though  many o f  t h e s e  a lone  would e n t i t l e  him to  be remembered, 

bu t  i n  h i s  method o f  c l i n i c a l  o b s e r v a t i o n  and in  h i s  i n s i s t e n c e  

upon the  n a t u r a l  o r i g i n  of d i s e a s e .  I t  i s  one of the  i r o n i e s  o f  

h i s t o r y  t h a t  a lm o s t  a l l  t h a t  was sound in  h i s  t e a c h i n g  was 

f o r g o t t e n  w h i l e  t h e  d r o s s  was handed down r e v e r e n t l y  th ro u g h  the  

ages  t o  sm o th e r  ind ep e n d en t  t h o u g h t .

A r i s t o t l e ,  the  most v e r s a t i l e  of  a l l  p h i l o s o p h e r s ,  a l s o

h a s  a  p l a c e  i n  t h e  h i s t o r y  of  c o n v u l s io n s .  His f a t h e r ,  a  c o u r t

p h y s i c i a n ,  must have spoken o f t e n  of  the  g r e a t  p h y s i c i a n  

H ip p o c ra t e s  who d ie d  when A r i s t o t l e  was on ly  f o u r t e e n .  The 

m e d ic a l  w r i t i n g s  of A r i s t o t l e ,  such as  t h e y  a r e ,  f o r  he was no 

p h y s i c i a n ,  a r e  a t  l e a s t  r e m i n i s c e n t .  In Book 7 (which i s  

devo ted  to  Man) o f  h i s  t r e a t i s e  H0n the  H i s t o r y  o f  Animals" 

he w r i t e s

" C h i ld r e n  a r e  v e ry  s u b j e c t  to  spasms e s p e c i a l l y  t h o s e  t h a t  

a r e  i n  good c o n d i t i o n  and have abundance of r i c h  m i l k ,  o r  whose

n u r s e s  a r e  f a t .  Wine i s  i n j u r i o u s  in  t h i s  c o m p la in t ,  and da rk

c o lo u re d  w ines  more so t h a n  th o s e  t h a t  a r e  p a l e   " He

f u r t h e r /
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f u r t h e r  p o i n t s  out  t h a t  t h e s e  c h i l d r e n  u s u a l l y  d ie  b e f o r e  th e  

s e v e n th  day and  i t  i s  f o r  t h i s  r e a s o n  t h a t  t h e  naming of  th e  

c h i l d  i s  pos tp o ned  u n t i l  t h e n .

With A r i s t o t l e  c l o s e s  th e  p e r i o d  o f  G re c ian  g r e a t n e s s  

i n  p h i lo s o p h y  and m ed ic ine  and w i t h  h i s  p u p i l ,  A lexan d e r  the

G r e a t ,  b e g in s  the  H e l l e n i s t i c  age famed f o r  i t s  m a th em a t ic s  and
\

s c i e n c e .  The b r i e f  c a r e e r  of A lexander  t r a n s fo r m e d  the  G rec ian  

w o r ld .  In  th e  t h i r d  c e n t u r y  B.C. the  Greek c i t y - s t a t e s  came t o  

an  a b r u p t  end w i t h  t h e  rap id  growth  of the  Macedonian Umpire bu t  

meanwhile the  Homan Empire was b e g in n in g  to  take  form and i n  the  

second c e n t u r y  B.C. Greek medicine  e m ig r a te d  to  Home. There 

was no Roman t r a d i t i o n  i n  m edic ine  and in d e e d ,  b e f o r e  the  Greek 

i n f l u x ,  Rome had "got  on f o r  600 y e a r s  w i th o u t  d o c t o r s "  

a c c o r d i n g  to  th e  e l d e r  p l i n y .

Although m edic ine  was p r a c t i s e d  a lm o s t  e x c l u s i v e l y  by 

G reeks ,  the  b e s t  a cc o u n t  of i t  comes from the  pen o f  a  Roman. 

A u r e l i u s  C o r n e l iu s  C e lsu s  i s  a  s u b j e c t  o f  much c o n t r o v e r s y .  He 

i s  u s u a l l y  s a i d  to  have l i v e d  d u r i n g  th e  r e i g n  o f  T i b e r i u s  

C a e s a r ,  s t e p - s o n  o f  A ugus tus ,  and t o  have been  a  Roman 

Gentleman and no t  a  p h y s i c i a n .  As to  the  f i r s t ,  S t i l l  would 

p l a c e  him e a r l i e r ,  in  t h e  r e i g n  o f  A ugus tus ,  th u s  making him a 

con temporary  o f  V i r g i l ,  Livy and Horace.  As to  the  second ,  t h i s  

i s  most vehem ent ly  d en ied  by h i s  t r a n s l a t o r ,  G r i e v e ,  a s  a l s o  bu t  

w i t h  more e v id e n c e  by S t i l l .  His a r e  the  e a r l i e s t  m e d ic a l  

r e c o r d s  e x t a n t  a f t e r  the  H i p p o c r a t i c  w r i t i n g s  t o  which  he shows 

g r e a t /
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g r e a t  d e f e r e n c e .  A l though  he i e  th e  f i r s t  to  s t a t e  t h a t  

c h i l d r e n  should he t r e a t e d  e n t i r e l y  d i f f e r e n t l y  f rom  a d u l t s ,  he 

l e f t  no p a e d i a t r i c  w r i t i n g s  and a s  r e g a r d s  c o n v u l s io n s  d e a l t  

s p e c i f i c a l l y  o n ly  w i th  e p i l e p s y .  His v iews d i f f e r  l i t t l e  from 

th o s e  of H i p p o c r a t e s .  He em phas ised  t h a t  c o n v u l s io n s  may cease  

a t  p u h e r ty  and a d v o c a te d  some r a t h e r  s t a r t l i n g  rem ed ie s  

i n c l u d i n g  t h e  d r i n k i n g  of th e  "blood o f  a n e w l y - s l a i n  g l a d i a t o r .  

Should t h e s e  rem ed ie s  he of no a v a i l  he t e l l s  u s ,  t h e  c o n d i t i o n  

w i l l  p r o h a h ly  l a s t  th r o u g h o u t  l i f e  which i s  not  t h e r e b y  

s h o r t e n e d .

Soranus o f  Ephesus who l i v e d  i n  th e  second c e n t u r y  i s  the  

l e a d in g  a u t h o r i t y  upon o b s t e t r i c s  and gynaeco logy  i n  a n t i q u i t y .

He was a l s o  a  p a e d i a t r i c i a n  and th e  l a t t e r  p a r t  of h i s  work upon 

d i s e a s e s  o f  women i s  a p p a r e n t l y  devo ted  to  i n f a n t  w e l f a r e  ana the  

t r e a t m e n t  o f  the  commoner d i s e a s e s  of  i n f a n c y .  I have 

u n f o r t u n a t e l y  been  unab le  t o  o b t a i n  a  copy of t h i s  b u t  in  th e  

l i s t  o f  c o n t e n t s  g iv e n  by S t i l l  t h e r e  i s  no m en t ion  of  

c o n v u l s io n s  o r  e p i l e p s y .

The a n c i e n t  p e r i o d  c l o s e s  w i th  th e  name of the  g r e a t e s t  

and most i n f l u e n t i a l  Greek P h y s i c i a n .  Galen who l i v e d  from 

131 to  201 A.D. founded a  sys tem  of p h y s i o l o g y ,  p a th o lo g y  and 

pharmacy which dominated  Europe up t o  t h e  t im e  o f  V e s a l i u s  in  

the  16 th  c e n t u r y .  At the  age o f  t h i r t y - f o u r  he s e t t l e d  in  Home 

to  become c o u r t  P h y s i c i a n  to  Liarcus A u r e l i u s .  He was a  p r o l i f i c  

w r i t e r /
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w r i t e r  b u t  i n c lu d e d  l i t t l e  o f  p a e d i a t r i c s .  I n  h i s  

De S a n i t u t e  Tuenda he t r e a t s  o f  i n f a n t  h y g ie n e .  There i s  

a l s o  a  d i s c o u r s e  on an e p i l e p t i c  boy f o r  whom he recommends 

p u r g a t i o n  and s q u i l l s  t o g e t h e r  w i t h  f u l l  d i r e c t i o n s  a s  to  

d i e t  and p h y s i c a l  e x e r c i s e .  In  a  l e s s e r  known work "On Medical  

jSxperience*' he e x e m p l i f i e s  the  im por tance  of  sequence in  

symptomatology t h u s : -

" I f ,  f o r  exam ple ,  c o n v u l s io n  f o l lo w s  f e v e r ,  t h i s  i s  a 

s i g n  of  d e a th  and i f  f e v e r  f o l lo w s  c o n v u l s io n ,  t h i s  i s  a  s ign 

of  s a f e t y . 1' G a l e n ' s  im por tance  l i e s  in  th e  wide a c c e p ta n c e  

which h i s  a t t i t u d e  o f  mind to  n a t u r a l  phenomena commanded. Gone 

was t h e  c l i n i c a l  o b s e r v a t i o n  of H i p p o c r a t e s ,  gone was th e  

im a g in a t iv e  f reedom  o f  t h o u g h t ,  the  h e r i t a g e  of  th e  Greeks .  For  

Galen c r y s t a l l i s e d  Greex th o u g h t  i n t o  a  r i g i d  sys tem t h a t  

e x p la in e d  e v e r y t h i n g  and th e  i n g e n u i t y  of  p h y s i c i a n s  of the  n ex t  

f i f t e e n  hundred  y e a r s  was e x e r c i s e d  in  t h e  P r o c r u s t e a n  t a s *  o f  

f i t t i n g  obse rved  f a c t s  to  h i s  p r i n c i p l e s .  The n e x t  s i x  

c e n t u r i e s  saw the  f a l l  of th e  Western Roman Empire and th e  

e s t a b l i s h m e n t  of th e  B y z a n t in e  Mmpire in  th e  e a s t  which was to  

l a s t  a n o t h e r  thousand  y e a r s .  The d e g e n e r a t i o n  of  th e  Roman 

iSmpire i n t o  a  g r e a t  unw ie ldy  a d m i n i s t r a t i v e  machine in  which 

n e a r l y  e v e ry  one of  e d u c a t i o n  was a c i v i l  s e r v a n t  gave i t  l i t t l e  

s t r e n g t h  t o  r e p e l  b a r b a r i a n s  from the  n o r t h .  Meanwhile t h e  

C h r i s t i a n  Church was growing r a p i d l y  i n t o  a  v a s t  and i n f l e x i b l e  

h i e r a r c h y  and a t t r a c t e d  a l l  th e  o u t s t a n d i n g  minds to  h e r  

s e r v i c e .*  A lready  t o m  and b u f f e t e d  w i t h i n  by t h e o l o g i c a l  

c o n t r o v e r s i e s /
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c o n tr o v e r s ie s  and ob sessed  w ith  the problems of h eresy  she 

looked askance a t  a l l  o r ig in a l  thought and l a i d  the fo u n d ation s  

fo r  an age o f  ig n oran ce , s u p e r s t i t i t i o n  and unspeakable c r u e l t y  

which was to  l a s t  over a thousand years  u n t i l  the r e n a is sa n c e .

In t h i s  m ental c l im a te  i t  would have been ex tra o rd in a ry  had th ere  

been any o u tstan d in g  c o n tr ib u t io n s  to  m ed ic ine . The on ly  name 

o f  importance i s  th a t  o f  Paul o f  Aegina who l iv e d  from 

6 2 5 -6 9 0  A.P. He was the l a s t  o f  the Greex e c l e c t i c s  and h i s  

emphasis th a t  h is  work i s  not o r ig in a l  but th a t  of a mere scribe 

penning the thoughts of the m asters i s  a s ig n  of the  t im es .  He 

has noth ing  much to  add to  h i s  p red ecesso rs;  aga in  he em phasises  

the importance o f  d e n t i t io n  in co n vu ls ion s  and tends to  minimise  

the importance of e p i le p s y  in  c h i ld r e n .  He recommends a t t e n t io n  

to  d ie t  and a l s o  the changing o f  a wet nurse in c a se s  of i n f a n t i l e  

c o n v u ls io n s .  Here he foreshadows v iew s on the dangers o f  b rea st  

m ilk  Yhich are ca rr ie d  to  f a n t a s t i c  extrem es in the e ig h te e n th  

century.

The kastern.Em pire was a lso  su b ject  to  repeated  a t ta c k s  

but w h ile  th a t of the w est was a tta ck ed  by northern barbarians who 

became C h r is t ia n s  in the p r o c e s s ,  th a t  of the e a s t  was a ttach ed  

by Mohammedans who developed an important r e l ig io n  and c u ltu re  

of t h e i r  own. moreover, the r e l ig io u s  to le r a n c e  of t h e i r  

regime a t t r a c t e d  many persecuted  C h r is t ia n s  from the w e s t ,  

although a d m itted ly ,  by the simple exped ien t of a t a x ,  large  

numbers were e n t ic e d  in t o  the  f o ld  of Islam. The Arabian 

school o f m edicine which here grew up became the most 

e n l ig h te n e d /
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e n l i g h t e n e d  o f  i t s  t ime and two P e r s i a n s  a r e  n o t e w o r th y ,

Ehazes  i n  th e  n i n t h  c e n tu r y  and Avicenna in  th e  t e n t h .

Rhazes was the  f i r s t  t o  d ev o te  an e n t i r e  t r e a t i s e  t o  

t h e  d i s e a s e s  of c h i l d r e n  and h i s  w r i t i n g s  were s t i l l  quo ted  

a s  a u t h o r i t a t i v e  in  the  f i f t e e n t h  and s i x t e e n t h  c e n t u r i e s .

A b e a u t i f u l  ve l lum -bound  copy o f  a  L a t i n  t r a n s l a t i o n  o f  

h i s  w orks ,  p r i n t e d  i n  Venice in  l5 o 3 ,  i s  t o  be found i n  the  

L i b r a r y  o f  the  Royal  f a c u l t y  o f  P h y s i c i a n s  and Surgeons in 

Glasgow. The t r e a t i s e  Le e g r i t u d i n i o u s  puerorum i s  q u i t e  

s h o r t  and the  c h a p t e r  Le e p i l e p s i a  puerorum i s  but  a  p a ra g ra p h  

of  H i p p o c r a t i c  o r tho d ox y .  The n ex t  c h a p t e r  a l s o  q u i t e  s h o r t  

i s  e n t i t l e d  Le quadam p a s s io n e  quae a i c i t u r  m a te r  puerorum. 

This  i s  th e  f i r s t  m ent ion  of  a  s t r a n g e  t e rm  which was l a t e r  

used  f r e q u e n t l y  f o r  a n y th in g  f rom e p i l e p s y  t o  Mn i g h t - t e r r o r s . " 

In  A rab ian  m edic ine  i t  a p p e a re d  to  mean c o n v u l s io n s  a s  

opposed to  e p i l e p s y .  Khazes c i t e s  th e  u s u a l  c a u s e s  o f  

i n f a n t i l e  c o n v u l s io n s  a s  th e  cause  o f  m a te r  puerorum. L a t e r  

i t  a p p e a r s  to  mean th e  same as  e p i l e p s y  ( K e r c u r i a l e  and 

Hoelans)  w h i le  l a t e r  s t i l l  i t  was used more i n  the  sense  o f  

• n i g h t - t e r r o r s ” in  c h i l d r e n  and g lobus  h y s t e r i c u s  i n  a d u l t s .  

Hence King L ea r  ( Act I I , s c .  IV)

G.1 how t h i s  m other  s w e l l s  up toward  my h e a r t ;

H y s t e r i c a  p ass io . '  down, th o u  c l im b in g  so r ro w .1

Avicenna more famous a s  a  p h i l o s o p h e r  though renownea 

as  a p h y s i c i a n  a s  w e l l ,  wrote l a r g e l y  of  i n f a n t  hyg iene  in  

Cant ic  urn/
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Canticum de M e d ic in a . i n  Canon is  Medic inae  he l i s t s  th e  

d i s e a s e s  o f  i n f a n t s  w i t h  l i t t l e  more t h a n  a  s t a t e m e n t  of

t h e i r  o c cu r ren c e  and a d v o c a te s  most c i r a s t i c  rem edies  such 

a s  "bleeding and c u p p in g ,  a l l  d i r e c t e d  a t  t h e  u n f o r t u n a t e  

w e t - n u r s e .  He a t t r i b u t e s  th e  c o n v u l s io n s  of  d e n t i t i o n  

to  f e r m e n t a t i o n  i n  th e  g u t  a n d ,  o f  c o u r s e ,  q u o te s  H i p p o c r a t e s .

The Larx  Ages which  fo l lo w ed  added l i t t l e  t o  m ed ica l  

knowledge a l t h o u g h  th e  famous sc h o o l  o f  Sa le rno  in  t h e  n i n t h  

c e n t u r y  and t h a t  of M o n t p e l l i e r  in  the  t w e l f t h  may be 

m en t ioned .  I t  was th e  i n v e n t i o n  o f  th e  p r i n t i n g  p r e s s  in  

t h e  middle  of  th e  f i f t e e n t h  c e n t u r y  t h a t  paved the  way f o r  

the  r e n a i s s a n c e  w i th  which our  modern h i s t o r y  b e g in s .  The 

change in  m en ta l  o u t lo o k  which c h a r a c t e r i s e s  t h i s  p e r i o d  

was d e te rm ined  by the  d i m i n i s h i n g  a u t h o r i t y  of t h e  church  and 

th e  i n c r e a s i n g  a u t h o r i t y  o f  s c i e n c e .  Temporal a u t h o r i t y  

was now v e s t e d  in  th e  s t a t e  w i t h  a r e s u l t  t h a t  th e  c u l t u r e  o f  

th e  p e r i o d  was more l a y  t h a n  c l e r i c a l  and m oreover ,  t h i s  l a y  

c u l t u r e  was l e s s  s u b j e c t  t o  s u p e r v i s i o n  and d i r e c t i o n  by the  

s t a t e  th a n  t h a t  o f  th e  middle  ages had been  by the church .

The a u t h o r i t y  o f  s c i e n c e  however ,  came much l a t e r  th an  the  

r e j e c t i o n  o f  the  a u t h o r i t y  o f  th e  church ;  t h e r e  was n o th in g  

s c i e n t i f i c  in  th e  I t a l i a n  r e n a i s s a n c e .  The advance of 

m edic ine  t h e r e f o r e  lag ged  r a t h e r  behind and i t  need not 

s u r p r i s e  us t o  f i n d  t h a t  th e  e a r l i e r  worxs p r i n t e d  have 

much in  common w i t h  t h a t  of the  Greex e c l e c t i c s  and t en d  

t o /
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t o  be comm entar ies  upon th e  Greek and A rab ian  s c h o o l s  

o f  m ed ic in e  b u t  more e n l i g h t e n e d  com m enta r ies  p e r h a p s .

Three p a e d i a t r i c  i n c u n a b u la  of  t h i s  p e r i o d  a r e  w o r th  a  

more d e t a i l e d  s tu d y ;  th e  f i r s t  by Pao lo  B a g e l l a r d u s ,  the  

second by B ar tho lom aeus  M e t l i n g e r  and the t h i r d  by 

C o r n e l i u s  R o e la n s .  One may m en t ion  an anonymous l i t t l e  

book which was o f t e n  q u o ted  by Roe lans  and i s  a t t r i b u t e d  

by Sudhoff  t o  th e  t w e l f t h  c e n t u r y ,  named " D ise ases  of 

C h i ld r e n  S t i l l  i n  the  C r a d l e . "  This  i s  e n t i r e l y  t h e r a p e u t i c  

and recommends f o r  e p i l e p s y  peony g r a s s  and the  c u r d l e d  m i lk  

of a h a r e .

B a g e l l a r d u s  was th e  a u t h o r  o f  th e  f i r s t  p r i n t e d
/

t e x t - b o o k  o f  p a e d i a t r i c s  e n t i t l e d  L i b e l l u s  de e g r i t u n i b u s  

in fan tum  and d a te d  1472. The f i r s t  p a r t  i s  devoted  to 

c h i l d  c a r e  and the  second  to  d i s e a s e s  in  which he t r e a t s  o f  

e p i l e p s y  and c o n v u l s io n s  of c h i l d r e n .  On e p i l e p s y  he c i t e s  

b o th  H ip p o c ra t e s  and Avicenna and em phas ises  i t s  d a n g e r  a t  

an e a r l y  age j  " I f  i t  happen a t  b i r t h ,  i t  i s  no t  to  be 

c u re d ,  o r  s c a r c e l y  e v e r . "  In  n u r s e l i n g s  the  t r e a tm e n t  i s  

d i r e c t e d  a t  th e  u n f o r t u n a t e  nuVse and the  l i s t  o f  d i e t a r y  

r e s t r i c t i o n s  to  be imposed upon h e r  would daunt  the  most 

a l t r u i s t i c  of  s o u l s .  Por  o l d e r  s u f f e r e r s  th e  m a t e r i a  medica 

i s  as  p i c t u r e s q u e  a s  e v e r  and ran g e s  from the  mere su s p e n s io n  

o f  an  em era ld  round the  neck to  the  d r i n k i n g  of the  d u s t  

( s i c ) of  a  b u r n t  " p r i c k l y  p i g . "  I t  i s  h a r d  t o  see in  what 

way/
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way c o n v u l s i o n s  sh o u ld  d i f f e r  f rom  e p i l e p s y  h u t  i t  would 

seem from  the  s h o r t  d e s c r i p t i o n  he g i v e s  of c o n v u l s io n s  

t h a t  t h e s e  were a t t a c k s  of  r i g i d i t y  o r  even  o p i s t h o t o n o s  

r a t h e r  t h a n  c lo n i c  c o n v u l s io n s .  The p a t h o g e n e s i s  i s  

H i p p o c r a t i c  hu t  th e  t r e a tm e n t  i s  d r a m a t i c .  "Yet I know from 

e x p e r i e n c e  t h a t  I have se en  many i n f a n t s  so s t i f f  t h a t  th ey  

co u ld  no t  be t e n t  upward o r  downward, who, by th e  mere 

a p p l i c a t i o n  on th e  sp o n a y le s  o f  t h e  neck  of  o i l  of  w h i te  

l i l i e s  o r  wet h y s s o p ,  a r e  r e l i e v e d  and cured  by t h e ' f a v o u r

of the  Lord from such a c o n t r a c t i o n . "

The n e x t  y e a r  saw th e  p u b l i c a t i o n  of a n o t h e r  p a e d i a t r i c  

t r e a t i s e  but  t h i s  time in  th e  v e r n a c u l a r .  M e t l i n g e r  wrote  

Min Regiment d e r  ju ngen  K in d e r  w i t h  the  same r e s p e c t f u l  

o b e is an c e  t o  the  c l a s s i c  a u t h o r i t i e s  demanded by custom  b u t  

the  o b e is an c e  i s  p e rh a p s  a l i t t l e  more fo rm a l  and even 

c a s u a l .  In the  s e c t i o n  d e v o te d  to d i s e a s e  he d e a l s  only 

w i th  c o n v u ls io n s  and  a l t h o u g h  t h e r e  i s  much o f  the  f a m i l i a r  

g a l e n i c a l  t h e r a p e u t i c s  a  b r e a t h  of r e a l i s m  p e rv a d e s  the  

whole c h a p t e r .  " i t  shou ld  be known t h a t  when c o n v u ls io n s  

a f f e c t  a  c h i l d  soon a f t e r  b i r t h  i t  g e n e r a l l y  d i e s .  My

a d v ic e  i s  to  p r o t e c t  the c h i l d r e n  w i t h  the  h e l p  of God.

C h i ld re n  may d i e  from t h i s  bu t  one shou ld  p r o t e c t  th o se  t h a t  

come l a t e r . "  " i t  i s  a a v i s e d  t h a t  th e  n u r s in g  woman behave 

h e r s e l f ,  avo id  s i n ,  a v o id  e a t i n g  a p p l e s ,  be c l e a n  ana no t  

g ive  the c h i l d  too  much a t  a  n u r s i n g  bu t  l i t t l e  ana o f t e n . "

C o r n e l i u s /
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C o r n e l i u s  R o e lan s  i s  t h e  a u t h o r  o f  a  r a r e  

incunabulum which was unknown u n t i l  exhumed by S u d h o f f .  An 

a lm o s t  i d e n t i c a l  t e x t  however ,  was p u b l i s h e d  a hundred  y e a r s  

l a t e r  by S e b a s t i a n  o f  A u s t r i a  u n de r  h i s  own name. R o e la n ’ s 

book h a s  no t i t l e  page but  b e g in s  w i th  a  p r e f a c e  i n  which 

he m o d es t ly  s t y l e s  h i m s e l f  " a g g r e g a t o r "  o r  c o m p i le r .  He 

c i t e s  a  fo rm id ab le  a r r a y  o f  a u t h o r i t i e s  and l i s t s  f i f t y - t w o  

d i s e a s e s  in  d e sce n d in g  o r d e r  from head to f o o t .  He a l s o  

d e a l s  w i t h  b o th  e p i l e p s y  and " sp a sm s ."  I f  any a u t h o r i t i e s  

p r e p o n d e r a t e  i n  h i s  c o m p i l a t i o n  i t  i s  p e rh a p s  th o s e  o f  the  

A rab ian  s c h o o l ,  Avicenna and Rhazes.

The s i x t e e n t h  c e n t u r y  i s  of much more i n t e r e s t  t o  th e  

p a e d i a t r i c  h i s t o r i a n  and among a  g a la x y  o f  names who 

c o n t r i b u t e d  t o  th e  advance o f  m ed ic ine  a t  t h a t  t im e ,  one 

Guillaume de B a i l l o u  o r  Gul ie lm us  B a l l o n i u s ,  w ro te  on 

c o n v u l s io n s .  He was t h e  f i r s t  to  d e s c r i b e  whooping-cough and 

the  f i r s t  e p id e m i o l o g i s t  of modern t im es .  He i s  a l s o  a u t h o r  

o f  one of  the  f i r s t  m e d ic a l  d i c t i o n a r i e s .  Although he wrote  

tow ards  t h e  end of the  s i x t e e n t h  c e n t u r y ,  h i s  works were 

p u b l i s h e d  on ly  eome c o n s i d e r a b l e  t ime a f t e r  h i s  d e a th .  In  

Le C o n v u lB io n ib u s , w r i t t e n  i n  1537, we have the  same c o n s t a n t  

r e f e r e n c e  t o  the  a n c i e n t  m a s t e r s  whi le  a  c o m b in a t io n  of  the  

view h e l d  by H ip p o c ra te s  t h a t  the  n a s a l  d i s c h a r g e  o f  c o ry z a ,  

o r  p i t u i t a , comes d i r e c t l y  f rom th e  b r a i n ,  w i th  t h a t  o f  the  

c e r e b r a l  o r i g i n  of  c o n v u l s i o n s ,  l e a d s  r a t h e r  i n t e r e s t i n g l y  to  

a s u g g e s t i o n  of the  p a t h o l o g i c a l  b a s i s  f o r  the a s s o c i a t i o n  

o f /
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o f  c o n v u l s io n s  w i t h  r e s p i r a t o r y  i n f e c t i o n s .

Also t o  t h i s  p e r i o d  b e lo n g  S e b a s t i a n u s  A u e t r i u s ,  who

p l a g i a r i s e d  the  works o f  C o r n e l i u s  Hoe I a n s ,  Hieronymus 

M e r c u r i a l i s  and Scevole  de S te .  Marthe.  Of S e b a s t i a n  o f  

A u s t r i a ,  a l t h o u g h  h i s  works were r e p u b l i s h e d  a hundred  y e a r s  

l a t e r  i n t e r l a r d e d  w i t h  p r o l i x  comm entar ies  by ITicolas Pontanus 

and t h e r e f o r e  p resum ably  r e g a r d e d  as  of some im p o r ta n c e ,  l i t t l e  

more need be s a id ;  the  l a s t  word i s  w i th  the  m a s te r s .

M e r c u r i a l i s  w r i t i n g  tow ard s  t h e  end of  th e  c e n t u r y ,  shows more 

o r i g i n a l i t y  o f  th o u g h t  bu t  w i th  no p a r t i c u l a r  r e f e r e n c e  tb  

c o n v u l s io n s .  Scevole  de S te .  Marthe might  a l s o  be p a s s e d  over  

bu t  f o r  th e  rem arkab le  form in  which h i s  t r e a t i s e  on c h i l d r e n ,  

P a e d o t r o p h i a , was w r i t t e n .  A L a t i n  e p i c  upon the  c a re  o f  

c h i l d r e n  would seem to be in  a  s t r a n g e  medium. More rem arkable  

s t i l l  i s  i t s  a p p a r e n t  p o p u l a r i t y  a t  t h i s  t im e .  I t  was tw ice  

t r a n s l a t e d  i n t o  English.  i n  v e r s e .  The so le  c o n t r i b u t i o n  to  

th e  s tu d y  o f  c o n v u l s io n s  t h a t  he makes i s  the  e l e g a n t  

p r e s e n t a t i o n  of  an i n e l e g a n t  remedy, namely,  th e  powdered a sh  

o f  human s k u l l .

The s i x t e e n t h  c e n tu r y  a l s o  saw the  p u b l i c a t i o n  of  the

f i r s t  book on th e  d i s e a s e s  of  c h i l d r e n  w r i t t e n  i n  E n g l i s h .  The

e a r l i e s t  e d i t i o n  e x t a n t  o f  "The boke o f  c h i l d r e n "  by Thomas

Phayer  o r  p h a e r  i s  d a te d  154^' ( t h e  e d i t i o n  c o n s u l t e d ,  1^46) .

The fame of Thomas Phayer  a s  a law yer  and a  p h y s i c i a n  was

alm ost  e c l i p s e d  by h i s  renown a s  a  p o e t  b u t  h i s  m e d ic a l  works

n e v e r t h e l e s s  occu p ied  an im p o r ta n t  p l a c e  in  the  m e d ic a l  l i t e r a t u r e  

f o r /
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f o r  t h e  n e x t  h a l f  c e n t u r y .  He d e v o te d  one c h a p t e r  to  th e  

" f a l l i n g - e v i l  c a l l e d  i n  th e  g r e e k  tongue e p i l e p s i a . As to 

a e t i o l o g y  he s t a t e s  t h a t  i t  i s  "sometimes by n a t u r e  r e c e i v e d  

of t h e  p a r e n t s ,  and t h a t  i t  i s  im p o s s ib le  o r  d i f f i c i l e  t o  

c u r e ,  sometime by e v i l  and unwholesome d i e t ,  whereby t h e r e  

i s  eng en de red  many c o ld  and m o is t  humours in  t h e  b r a i n . "  

O therwise  he i s  l a r g e l y  co nce rned  w i th  p r o p h y l a x i s  and 

t r e a t m e n t .  Por  th e  fo rm er  he recommends as  charms to  be hung 

round t h e  n e ck ,  " m i s t l e t o e  o f  the  oak t a k e n  in  the month o f  

March, and  the  moon d e c r e a s i n g "  and " the  s to n e  t h a t  i s  found 

in  th e  b e l l y  of  the  young swallow b e in g  the  f i r s t  brood of 

the  dame." In  h i s  t h e r a p e u t i c s  one f e e l s  t h a t  th e  p o e t  has  

a s  much to  say  a s  the  p h y s i c i a n :  one sh o u ld  g ive  w i th  w a te r

and honey ,  th e  "maw of  l e v e r e t " ,  powdered r o o t  o f  peony, o r  

" the  p u rp le  v i o l e t  t h a t  c r e e p e t h  on th e  g round i n  g a rd en s  and 

i s  c a l l e d  i n  E n g l i s h ,  h e a r t s e a s e ’ ."

On t h e  whole the  s i x t e e n t h  c e n t u r y  was more occup ied  

w i th  th e o lo g y  t h a n  w i t h  s c i e n c e .  In  m edic ine  t h e r e  was 

l i t t l e  more th an  some crude  t h e o r i s i n g  and meagre o b s e r v a t i o n .  

The s c i e n t i f i c  awakening t h a t  fo l lo w e d  the r e l i g i o u s  l i b e r a t i o n  

o f  the  r e n a i s s a n c e  was l a r g e l y  of the  s e v e n te e n th  c e n t u r y ,  

c u lm in a t in g  w i t h  t h e  p u b l i c a t i o n  of  Hewton 's  P r i n c i p i a  in  1 687 . 

Kene^ D e s c a r t e s  who i s  r e g a r d e d  as  th e  fo un d er  o f  modern 

p h i lo s o p h y  a l s o  c o n t r i b u t e d  to  modern s c i e n c e  and i n  p a r t i c u l a r  

to  p h y s io lo g y .  I t  i s  a s  a  p h i l o s o p h e r  however,  t h a t  he has  had 

most i n f lu e n c e  on m edic ine  and s c i e n c e  i n  g e n e r a l .  His
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"break w i t h  t h e  s c h o l a s t i c i s m  of  t h e  p a s t  and  h i s  e x a m in a t io n  

de novo o f  t h e  p rob lem  o f  e x i s t e n c e  paved th e  way f o r  a 

r a t i o n a l  i n v e s t i g a t i o n  of  t h e  phenomenal world .

The g r e a t  advances  in  e v e r y  d i r e c t i o n  of human a c t i v i t y  

d u r in g  the s e v e n t e e n t h  c e n t u r y  p e rm i t  on ly  o f  p a s s i n g  

r e f e r e n c e .  The names o f  K e p l e r ,  G a l i l e o  and Newton in  s c i e n c e ,  

D e s c a r t e s ,  Hobbes,  Spinoza  and Locke i n  p h i l o s o p h y ,  and 

Sydenham, Harvey and G l i s s o n  in  m edic ine  a r e  e lo q u e n t  of th e  

g r e a t n e s s  of t h i s  p e r i o d .  Of th o se  conce rn ed  w i th  c h i l d r e n  

in  g e n e r a l  and c o n v u l s io n s  in  p a r t i c u l a r ,  a  more d e t a i l e d  

c o n s i d e r a t i o n  may be of i n t e r e s t .  N ic o la s  Pontanus  may be 

d i sm is se d  a s  b e lo n g in g  a t  h e a r t  t o  a fo rm er  c e n t u r y .  S i m i l a r l y  

J .  S ta rsm are  whose “C h i l d r e n ’ s D i s e a s e s ” p u b l i s h e d  anonymously 

in  1664 c o n t a i n s  n o t h i n g  new i n  th e  c o n c e p t io n  of  c o n v u l s io n s  

e x c e p t  an i l l - d e f i n e d  r e l a t i o n s h i p  t o  the p h a ses  of th e  moon.

Rober t  Pemmell,  a  p r a c t i t i o n e r  in  Cranebrook in  Kent was 

th e  a u t h o r ,  a  hundred y e a r s  a f t e r  P h a y e r ,  o f  th e  second book 

on d i s e a s e s  in  c h i l d r e n  p u b l i s h e d  i n  E n g l i s h .  The f u l l  t i t l e  

o f  t h i s  book,  i n c l u d i n g  a s  i t  does an a p o l o g i a , i s  w orthy  o f  

r e p r o d u c t i o n .

"De Morbis  Puerorum , o r  a  T r e a t i s e  o f  th e  D ise a s e s  o f  C h i ld re n  

w i th  T h e i r  Causes ,  S i g n s ,  P r o g n o s t i c k s , and C ures ,  f o r  the  

b e n e f i t  o f  such a s  do no t  u n d e rs t a n d  th e  L a t i n  Tongue, and v e ry  

u s e f u l  f o r  a l l  such  as  a r e  House-weepers and  have C h i l d r e n . "

In h i s  c h a p t e r  on "The P a l l i n g  S ick n ess  o r  C o n v u ls io n ” he 

does n o t  d i f f e r e n t i a t e  between e p i l e p s y  and c o n v u l s io n s  and 

l i s t s /
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l i s t s  among the  p o s s i b l e  c a u s e s ,  " c o r r u p t i o n ” o f  th e  m i lk  

"which does  o f t e n  happen  when the  n u r se  i s  o f  i l l  co m p lex io n ,"  

a l s o  worms, sm a l lp o x ,  m e a s le s  o r  o t h e r  f e v e r s .  Some c a s e s  

may be h e r e d i t a r y  o r  due to  "vehement p a in s  o f  t h e  t e e t h , "  

"sudden f e a r s "  o r  a  t h r a s h i n g .  Of more i n t e r e s t  a r e ' h i s  

comments upon phlegm (p resum ably  u p p e r  r e s p i r a t o r y  i n f e c t i o n )  

a s  a  c a u s e .  "Some w i l l  have phlegm t o  be the  cause of P a l l i n g  

S ic k n e s s ;  bu t  i f  i t  were s o ,  t h e n  why might  not  o ld  men 

(whose b r a i n s  a r e  p h le g m a t i c )  have th e  P a l l i n g  S i c k n e s s  . . . .  j 

T h ere fo re  the  P a l l i n g  S ic k n e s s  d o th  n o t  p ro ceed  from phlegm, 

b u t  r a t h e r  from an o c c u l t  and sh a rp  q u a l i t y ,  which do th  

oppress  t h e  membranes of the  b r a i n .  Po r  a l t h o u g h  c h i l d r e n  do 

abound w i t h  phlegm, (f rom  whence s u f f o c a t i n g  rheums and 

o t h e r  d i s e a s e s  be bred)  y e t  d o th  n o t  t h e  P a l l i n g  S ic k n es s  

f o l lo w  e x c e p t  t h e r e  be some venomous and c o r r u p t  vapour  

j o i n e d  t h e r e w i t h .

There f o l lo w  a l s o  a  few p e r t i n e n t  remarks i n  th e  

c h a p t e r  upon d e n t i t i o n  where he q u o te s  H ip p o c ra te s  a s  

a u t h o r i t y  fo r  c i t i n g  t e e t h i n g  a s  a  cause  o f  c o n v u l s io n s .  He 

r e i t e r a t e s  th e  d a n g e r  o f  t h i s  p e r i o d  and a  p ropos  l a n c i n g  of 

the  gums he i s  " c o n f i d e n t  t h a t  th e  want h e r e o f  do th  o c c a s io n  

th e  d e a t h  of  many a c h i l d . "

In 1667> Thomas W i l l i s ,  the c e le b r a te d  author o f  

Cerebri Anatome, wrote a t  some le n g th  upon the su b je c t  o f  

c o n v u ls io n s .  Here fo r  the f i r s t  time we have a l o g i c a l  

approach to  the  problem. He d e a ls  la r g e ly  w ith  e p i le p s y  

b u t /
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b u t  comments t h a t  i n  c h i l d r e n  t h e  t e r m  ’c o n v u ls io n s *  i s  

u s u a l l y  employed. To c o n v u l s io n s  in  c h i ld h o o d  he d e v o te s  a 

s e p a r a t e  c h a p t e r .  E p i l e p s y  may be h e r e d i t a r y  o r  a c q u i r e d ,  

p r im a ry  o r  s y m p a th e t i c .  I t  i s  p r im a ry  when t h e  b r a i n  i s  

f i r s t  a f f e c t e d  and s y m p a th e t i c  when the  b r a i n  i s  drawn i n t o  

sympathy w i t h  o t h e r  p a r t s  of  the  body such a s  th e  s tomach,  

s p l e e n ,  u t e r u s  and i n t e s t i n e s .  He a l s o  d i f f e r e n t i a t e s  be tween 

what we would te rm  grand  mal and p e t i t  m a l . The immediate  

cau se  of  e p i l e p s y  he g i v e s  as  an " i n o r d i n a t e  motion  o f  th e  

s p i r i t s  i n  t h e  b r a i n . "

He f i n d s  c o n v u l s io n s  in  c h i l d r e n  to  be most common i n  

th e  f i r s t  month o f  l i f e  and d u r in g  d e n t i t i o n .  The p r o g n o s i s  

i s  by f a r  the  w o r s t  in  th e  newborn. He d i s t i n g u i s h e s  two 

k in d s  of  c o n v u l s io n  i n  c h i l d r e n .  The f i r s t  might  be c a l l e d  

t o x i c  and he i n c l u d e s  th o s e  caused  by e x c e s s i v e  h e a t  o r  c o ld ,  

d i e t a r y  e x c e s s e s ,  changes of a i r  and by the  sudden d i s a p p e a ra n c e  

o f  an exanthem. The second m igh t  be termed r e f l e x  and he 

a t t r i b u t e s  t h e s e  t o  i r r i t a t i o n  of  p e r i p h e r a l  n e rv e s  such  a s  

by m i lk  c u r d l e d  in  the s tom ach ,  worms or  t e e t h i n g .  He 

d e s c r i b e s  i n  some d e t a i l  how d e n t i t i o n  c a u se s  c o n v u ls io n s  

r e f l e x l y .  The growing t o o t h  c a u s e s  p r e s s u r e  on th e  f i f t h  

ne rve  ana so p resum ab ly  s t i m u l a t e s  the  b r a i n .  With r e g a r d  

to  t r e a t m e n t ,  he a d v o c a te s  l a n c i n g  o f  the  gums, o r  " f r i c t i o n "  

and a l s o  p u r g i n g ,  enemata ,  b l e e d i n g  and v e s i c a n t s .  His 

a p p r e c i a t i o n  of  the  v a lu e  o f  pos t -m or tem  e x a m in a t io n  and h i s  

t r u l y  s c i e n t i f i c  a pp roach  t o  th e  i n t e r p r e t a t i o n  of h i s  r e s u l t s  

a r e /
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a re  a  n o t a b l e  advance.

1689 i s  an  im p o r t a n t  landmark  in  th e  h i s t o r y  of  

p a e d i a t r i c s .  So f a r  t h e r e  had b een  no g e n e r a l l y  a c c e p t e d  

t e x t - b o o k  of p a e d i a t r i c s  w r i t t e n  by a  p h y s i c i a n .  W a l te r  

H a r r i s  s u p p l i e d  t h i s  want and h i s  book De Morbis A c u t i s  

In fan tum  became the  s t a n d a r d  work on th e  s u b j e c t  and rem ained  

so ,  b e in g  t r a n s l a t e d  i n to  E n g l i s h  in  1742, u n t i l  the  a p p ea rance  

o f  Underwood’s t r e a t i s e  in  1789* As "the r e l a t i o n s h i p  of 

t e e t h i n g  t o  c o n v u l s io n s  w i l l  p l a y  an im p o r ta n t  p a r t  in  t r a c i n g  

the  modern views on c o n v u l s io n s  from t h i s  t ime onwards i t  i s  

o f  i n t e r e s t  to  quo te  H a r r i s  v e rb a t im  ( i / ia r ty n 's  t r a n s l a t i o n ) :

“Of a l l  the  D i s o r d e r s  which t h r e a t e n  the  L iv e s  of I n f a n t s ,  t h e r e  

i s  none t h a t  i s  wont t o  p roduce  so many g r i e v o u s  Symptoms a s  

a  d i f f i c u l t  and l a b o r i o u s  B reed in g  o f  T e e th . ” Apar t  from 

d e n t i t i o n  he makes no r e f e r e n c e  to  a e t i o l o g i c a l  f a c t o r s  i n  

c o n v u ls io n s  e x c e p t  one t h a t  he s t y l e s  h e r e d i t a r y  and which i s  

a p p a r e n t l y  l i m i t e d  to  the  newborn. He a t t r i b u t e s  t h i s  to  a 

"F o u ln e ss  c o n t r a c t e d  in  th e  Womb.”

The e i g h t e e n t h  c e n t u r y  which v i r t u a l l y  b e g in s  in  the  

f i n a l  decades  of  the  s e v e n t e e n t h ,  was a p e r i o d  o f  r e l i e f  and 

e s c a p e ;  r e l i e f  from the  s t r a i n  of a  m y s te r io u s  u n i v e r s e .

P o p e ’s o f t  quo ted  c o u p l e t  w e l l  i l l u s t r a t e s  the  f e e l i n g  of  the  

t  ime s ;

Nature  and N a tu re  ’ s laws l a y  h i d  i n  n i g h t :

God s a i d , L e t  Newton beJ and a l l  was l i g h t i 

To quote  B a s i l  W i l l e y ,  “N a t u r e ’ s laws had been  e x p la in e d  by 

t h e /   _____
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t h e  New P h i lo s o p h y ;  s a n i t y ,  c u l t u r e ,  and c i v i l i z a t i o n  had 

r e v i v e d ;  and a t  l a s t ,  a o r o s s  th e  g u l f  o f  t h e  monkish and 

de luded  p a s t ,  one c o u ld  s a l u t e  th e  a n c i e n t s  from an eminence 

p e rh a p s  a s  l o f t y  a s  t h e i r  own," The tempo of  advance in  

s c i e n c e  and m edic ine  was now i n c r e a s i n g .  O b s e rv a t io n  and 

exper im en t  was l a y i n g  th e  f o u n d a t io n  o f  modern m ed ic in e .  One 

h a s  only  t o  m en t ion  some of the  names, L in n a eu s ,  B u t h e r f o r d ,  

P r i e s t l e y ,  John and w i l l i a m  H u n te r ,  Auenbrugger ,  Heberden ,  

P o t t ,  to  i l l u s t r a t e  the  g r e a t n e s s  of t h i s  c e n t u r y .

I t  i s  t h u s  w i th  r a t h e r  a  sense  o f  d i s a p p o in tm e n t  t h a t  

one r e a a s  th e  c h a p t e r  on c o n v u ls io n s  in  Underwood* s **A 

T r e a t i s e  on th e  D i s e a s e s  o f  Children** p u b l i s h e d  i n  17 8 9 . For  

Underwood’ s t e x t - b o o k  remained th e  a u t h o r i t a t i v e  work on the  

s u b j e c t  f o r  over  s i x t y  y e a r s  ana i s  c e r t a i n l y  i n  s t y l e  and 

m en ta l  a p p ro a c h ,  th e  f o r e r u n n e r  of the  modern s c i e n t i f i c  t e x t 

book. He f i r s t  d e s c r i b e s  c o n v u l s io n s  a s  b e in g  of two k i n d s ,  

symptomatic  and i d i o p a t h i c ,  t h e  l a t t e r  b e in g  due to  a morbid 

a f f e c t i o n  o f  the  b r a i n .  He do u b ts  h i m s e l f ,  however,  the  

v a l i d i t y  of t h i s  d i s t i n c t i o n  and  i s  i n c l i n e d  t o  c a l l  a l l  

c o n v u l s i o n s ,  in  in fan c y  a t  l e a s t ,  symptomatic a s  one can 

u s u a l l y  f i n d  i n  eve ry  c a s e ,  a  c a u s e .  Of t h e s e  c a u s e s  th e  

most im p o r ta n t  a r e  t e e t h i n g  ana a l i m e n t a r y  i r r i t a t i o n  and he 

i n s t a n c e s  i n d i g e s t i b i l i t y  of food and i n t e s t i n a l  p a r a s i t e s  

and even "wind** a s  p o t e n t  c a u se s  of c o n v u l s io n s .  In  

a d d i t i o n  he a t t r i b u t e s  some c a s e s  to a dangerous  q u a l i t y  o f  the 

b r e a s t  m i lk  which can be caused  a p p a r e n t l y  by e m o t io n a l  

c h a n g e s /
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changes  i n  t h e  m other  or  w e t - n u r s e  and he g i v e s  an example 

o f  a  woman who had  a  f r i g h t  and who th e r e u p o n  s u c k le d  h e r  

c h i l d  which  s t r a i g h t w a y  had a  f i t ,  For  t r e a t m e n t  he recommends 

p u r g e s ,  enemata  ana  b l e e d i n g .

A nothe r  famous work i s  Baumes* T r a i t e  d e s  C o nv u ls io n s  

dans l*Bnfance  w r i t t e n  i n  l3o5* He b e l i e v e d  c o n v u l s io n s  t o  

be l a r g e l y  c o n s t i t u t i o n a l  and a t t r i b u t a b l e  to  " l e s  f a c h e u s e 8 

im p r e s s io n s  de 1 * a i r . " The • c u r d l e d  b r e a s t  m ilk"  i s  g iv e n  

g r e a t  prominence and he i n s t a n c e s  t h e  c h i l a  o f  a c o l l e a g u e  who 

had a  c o n v u l s io n  a f t e r  suck ing  a t  th e  b r e a s t  of i t s  n u rse  who 

had im m edia te ly  b e f o r e  b e en  v e ry  a n g ry .  The c h o i c e s t  anecdo te  

i s  t h a t  o f  a woman who, knowing a p p a r e n t l y  of t h e  d a n g e rs  to 

h e r  c h i l d ,  a f t e r  h a v in g  l o s t  h e r  tem per  su c k led  h e r  l i t t l e  

dog; th e  dog a t  once had a  f i t .  A l l  views a r e  c a r r i e d  t o  

ex trem es  and he d e s c r i b e d  c o n v u l s io n s  of  such v i o l e n c e  as  

to  b r e a k  bones  and l a c e r a t e  t i s s u e s .  He t r e a t s  a t  g r e a t  

l e n g t h  o f  d i e t  and h y g ien e  a s  p r o p h y l a c t i c  m ea su re s .  He 

a l s o  l i s t s  e v e ry  known h e lm i n th  a s  a  cause  of c o n v u ls io n s  and 

would d i f f e r e n t i a t e  between the  syndromes produced by each  

worm.

John Burns i n c l u d e d  a  c h a p t e r  on d i s e a s e s  o f  c h i l d r e n  

i n  h i s  t e x t - b o o k  o f  m idw ife ry  and gynaecology  in  l 8 l 4 .  He 

c l a s s i f i e d  c o n v u ls io n s  i n t o  t h o s e  due t o  a  p r im a ry  a f f e c t i o n  

of th e  b r a i n ,  e . g .  h y d r o c e p h a lu s ,  and th o s e  in  which the  

a f f e c t i o n  of the  b r a i n  i s  “ in  sympathy" w i t h  some o t h e r  o rgan  
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i n  a  s t a t e  o f  i r r i t a t i o n .  The c a u s e s  o f  the  " i r r i t a t i o n 11 

a re  th e  u s u a l  ones and he i n c l u d e s  Baumes* impure a i r .

He a l s o  i n c l u d e s  t r i s m u s  of  the  newborn a s  due to  

c o n s t i p a t i o n  though  s t a t e s  t h a t  o t h e r s  b e l i e v e  i t  t o  be 

due to  an  i n f e c t i o n  of  the  u m b i l i c u s .

The nex t  im p o r ta n t  c o n t r i b u t i o n  was t h a t  o f  John 

C la rke  in  l 8 l 4 .  His  "Commentaries on some of th e  most 

im p o r ta n t  d i s e a s e s  o f  c h i l d r e n "  c o n t a i n s  the  f i r s t  c l e a r  c u t  

c l i n i c a l  d e s c r i p t i o n  of t e t a n y  in c l u d i n g  l a ry n g ism u s  

s t r i d u l u s , c a r p o - p e a a l  spasm and c o n v u l s io n s .  Although 

no a e t i o l o g i c a l  b a s i s  co u ld  be g iv e n  f o r  t h i s  c o n d i t i o n ,  the  

s e p a r a t i o n  o f  one group of c o n v u l s io n s  on c l i n i c a l  g rounds  

marked an im p o r ta n t  s t e p  i n  t h e i r  c l a s s i f i c a t i o n .  In  

a d d i t i o n  t h e r e  i s  a  long  c h a p t e r  on i n f a n t i l e  c o n v u l s io n s .

He comments upon the  l a r g e  number of c h i l d r e n  shown a s  

dy ing  o f  c o n v u l s io n s  i n  th e  London B i l l s  of M o r t a l i t y  bu t  

p o i n t s  out  t h a t  t e r m i n a l  c o n v u l s io n s  a r e  not  uncommon in  

in f a n c y  and t h a t  the  p r o b a b i l i t y  i s  t h a t  a  l a r g e  number of 

d e a th s  a r e  so recorded  whereas  the  u n d e r l y i n g  c o n d i t i o n  is  

not  n o t e d .  Thus we have two c l e a r  cu t  c l a s s e s  of c o n v u l s io n s  

s e p a r a t e d  from th e  main body, the  c o n v u l s io n s  o f  t e t a n y  

( though n o t ,  i n  f a c t  s o - c a l l e d  u n t i l  named by G o r v i s a r t )  ana  

the  n o n - s p e c i f i c  t e r m i n a l  c o n v u l s io n s .

In  1826 John ]?orth p u b l i s h e d  h i s  " P r a c t i c a l  

o b s e r v a t i o n s  on the  c o n v u l s io n s  of  i n f a n t s . "  He l i s t s  a s  th e  
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main c a u s e s  o f  c o n v u l s io n s  “l a r g e  o r  e n l a r g i n g  h e a d s , * 

“rach i t i s**  and “h e r e d i t a r y  p red i s p o s i t io n * *  and t h i s  i& th e  

f i r s t  r e c o r d  t h a t  I  have found o f  r i c k e t s  b e in g  a  cause o f  

c o n v u l s io n s .  However t h e  fu n dam en ta l  cau se  i s  t h e  g r e a t e r  

s e n s i t i v i t y  of  c h i l d r e n .  This  s e n s i t i v i t y  i s  a p p a r e n t l y  

g r e a t e r  in  the  t r o p i c s  and he q u o te s  a c o l l e a g u e ,  one 

Dr. H i l l a r y ,  who “o b se rv e s  t h a t  t h e  c h i l d r e n  in  th e  I s l e  of  

Barbadoes  a r e  so i r r i t a b l e  t h a t  t h e y  a r e  thrown i n t o  a  

c o n v u l s io n  a t  the  s l i g h t e s t  noise.** Loss of c o n s c i o u s n e s s  

i s  no t  e s s e n t i a l  to  the  d i a g n o s i s  o f  c o n v u ls io n s  which he 

d i f f e r e n t i a t e s  from e p i l e p s y  i n  which lo s s  o f  c o n s c io u s n e s s  

i s  th e  r u l e .  i?rom t h i s  he goes  on to  the  p a t h o l o g i c a l  f a n t a s y  

t h a t  e p i l e p s y  i s  d e r i v e d  from th e  b r a i n  ana  i t s  membranes 

whereas simple  c o n v u l s io n s  come from the  c o rd .  Simple 

c o n v u l s io n s  he d i v i d e s  i n t o  symptomatic  and i d i o p a t h i c  though  

he a l s o  do u b ts  the  l a t t e r .  He f i n d s  c o n v u l s io n s  occur  seldom 

a t  n i g h t ,  a  f a c t  t h a t  he a t t r i b u t e s  to  t h e r e  b e in g  fewer  

s t i m u l i .  He comments upon a  marked i n c r e a s e  i n  t h e  i n c id e n c e  

of  c o n v u ls io n s  and a t t r i b u t e s  i t  to  o ve r  e d u c a t i o n .  At t h i s  

time c h i l d r e n  were g iv e n  advanced t e a c h in g  a t  a  v e ry  much 

e a r l i e r  age th a n  t o - d a y .  His  c a u se s  of the  symptomatic  

c o n v u ls io n s  a r e  the  u s u a l  ones such as t e e t h i n g  and 

c o n s t i p a t i o n ,  though  he c a s t i g a t e s  Baumes f o r  h i s  emphasis  

on h e lm in th s  a s  a  c a u se .  He m en t ions  however t h a t  in  Germany 

the  c u r r e n t  o p in io n  was t h a t  c h i l d r e n  r a r e l y  i f  e v e r  s u f f e r e a  

from th e  e f f e c t s  of d e n t i t i o n .  He a l s o  d e s c r i b e s  c a r p o - p e d a l  

spasm /
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spasm a s  a  p rod rom al  s i g n  o f  c o n v u l s io n s .  He p e r p e t u a t e s  

t h e  id e a  o f  h a r m f u l  b r e a s t  m iIk  a s  a  cause  bu t  t h e  su g g e s t io n  

t h a t  s u c k l i n g  d u r i n g  m e n s t r u a t i o n  may c ause  c o n v u l s i o n s ,  he 

t e l l s  us  “r e q u i r e s  no f u r t h e r  n o t i c e  t h a n  th e  ment ion  of i t s  

a b s u r d i t y . "  In  a d d i t i o n  he d e r i d e s  th e  common s u p e r s t i t i o n  

in  n u r s e s  t h a t  c o n s t i p a t i o n  in  an i n f a n t  d e n o te s  s t r e n g t h  and 

a d v o c a te s  a  p u r g a t i v e  i n  a l l  c a s e s .  He h as  two new

a e t i o l o g i c a l  f a c t o r s  f o r  c o n v u l s io n s  of the  newborn, r e t e n t i o n

of  meconium and th e  s h i n i n g  o f  too  b r i g h t  a l i g h t  on the  c h i l d  

im m edia te ly  a f t e r  b i r t h .

In  th e  n e x t  t h i r t y  y e a r s  such t e x t  books a s  th o se  o f  

i lvanson ana k a u n s e l l  i n  D u b l in ,  and R a d c l i f f e  c o n t inu e  i n

much th e  same v e i n .  Towards t h e  enu of  the  n i n e t e e n t h  c e n tu ry

however,  the  tempo of  s c i e n t i f i c  advancement was a c c e l e r a t i n g  

t o  r e a c h  the  b r e a t h t a k i n g  speed of the  p r e s e n t  day and th e  

g r e a t n e s s  o f  th e  f i n - d e - c i e c l e  may p r o p e r l y  be t aken  a s  the 

b e g in n in g  of  the  modern p e r i o d .

In  l859 Kussmaul ana Tenner  d e s c r i b e d  some im por tan t  

o b s e r v a t i o n s  on the  p a th o g e n e s i s  of c o n v u l s io n s .  As a  

r e s u l t  of v a r i o u s  an im al  e x p e r im e n t s  to  de te rm ine  th e  

r e l a t i o n s h i p  between haemorrhage and c o n v u l s io n s ,  they 

concluded t h a t  c o n v u ls io n s  might be p roduced  by (1) r a p i d  

l o s s  o f  b lo o d ,  (2)  suaaen  s to pp ag e  of f low o f  a r t e r i a l  b lood  

to  the  b r a i n  such a s  p roduced by l i g a t u r e ,  spasm, in f la m m a t io n ,  

o r  e x c i t e m e n t ,  (3) r a p i d  t r a n s f o r m a t i o n  of a r t e r i a l  b lo o a  t o  

venous a s  i n  a s p h y x i a ,  which of c o u r s e ,  would e x p l a i n  the  

a s so c  i a t i o n /
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a s s o c i a t i o n  o f  c o n v u l s io n s  w i t h  l a ry n g i sm u s  s t r i d u l u s * They 

f u r t h e r  conc lude  t h a t  some c a s e s  o f  e p i l e p s y  may he caused  

i n  t h i s  way.
/

In  1362 T ro u sseau  p u b l i s h e d  h i s  C l in iq u e  Medica le  de 

l 'H o t e l - D i e u  de P a r i s . A l though he d e v o te s  a  g r e a t  d e a l  o f  

space to  the  c o n s i d e r a t i o n  of t e t a n y  i n c l u d i n g  o f  c o u rse  a 

d e t a i l e d  d e s c r i p t i o n  of  th e  s ig n  t h a t  goes by h i s  name, he 

does n o t  r e l a t e  i t  i n  any way t o  i n f a n t i l e  c o n v u l s io n s .  Indeed 

t h e r e  i s  a  l o t  t h a t  i s  a l r e a d y  ve ry  f a m i l i a r  in  h i s  d e s c r i p t i o n  

o f  i n f a n t i l e  c o n v u l s i o n s .  He c l a s s i f i e s  them a s  i d i o p a t h i c  

o r  sym ptom at ic ,  the  fo rm er  showing no d i s c e r n i b l e  p a t h o l o g i c a l  

change in  th e  c e n t r a l  n e rv o us  sys tem e x c e p t  some c o n g e s t i o n  which 

he r e g a r d s  a s  se co n d a ry .  O therwise  we have th e  p r e d i s p o s i n g  

f a c t o r s  of h e r e d i t y ,  u n d e r f e e d i n g ,  haem orrhage ,  h ig h  f e v e r ,  

exposure  to  c o ld  o r  em o t io n a l  u p s e t s ,  and above a l l ,  l o c a l  

i r r i t a t i o n  i n c l u d i n g  i l l - f i t t i n g  c l o t h e s  and s in ap ism .  The 

symptomatic  c o n v u l s io n s  a r e  due e i t h e r  to  dem ons t rab le  d i s e a s e  

of th e  c e n t r a l  n e rvo u s  sys tem  o r  in  sympathy w i th  d i s e a s e  in  

some o t h e r  p a r t  of the  body such a s  th e  exan th em ata .

The most im p re s s iv e  a r t i c l e  of t h i s  p e r i o d  i s  one by 

Hughlings  Jacxson  t h a t  a p p e a re d  in  H ey n o ld fs “System of  

Medicine"  in  1363. J acxso n  em phas ises  t h a t  a  c o n v u ls io n  i s  a 

symptom and n o t  a  d i s e a s e  and t h i s ,  though a p p a r e n t l y  s im p le ,  

i s  a  most im p o r ta n t  advance i n  our  u n d e r s t a n d in g  o f  the  

problem. Por c o n s i d e r a t i o n  he d i v i d e s  c o n v u l s io n s  i n to  th o s e  

a f f e c t i n g  c h i l d r e n  up to  seven y e a r s  of  age and t h o s e  

a f f e c t  i n g /



-  27 -

a f f e c t i n g  c h i ld r e n  over seven .

On c o n v u ls io n s  in the former age group he says  th e y  

d i f f e r  from ad u lt  c o n v u ls io n s  only in  the immaturity o f  the  

nervous system  and he co n s id ers  them as e q u iv a len t  to  d e l ir iu m  

in  a d u l t s .  He c i t e s  c er eb ra l  haemorrhage as a cause of  

c o n v u ls io n s  in  the newborn. He condemns the use of the terms 

" e ss e n t ia l"  or “id io p a th ic "  co n v u ls io n s  or eclam psia  f o r  he 

b e l i e v e s  th ese  c o n v u ls io n s  to  d i f f e r  in  no e s s e n t i a l  from 

e p i le p s y .  He d e s c r ib e s  crowing and carp o-p ed a l spasm in  

con vu ls ion s  but w h ile  he adm its th a t  th ese  occur more fr e q u e n t ly  

in  r a c h i t i c  c h ild re n  he in c lu d e s  them w ith  o th er  l o c a l i s i n g  

in d ic a t io n s  as a m a n ife s ta t io n  of the s i t e  in  the b ra in  o f  

the nervous d isch arge . Hughlings Jackson i s  o f  co u rse , r e s 

p o n sib le  for  the con cep tion  of e p i l e p t i c  d isch arge  and th a t  the  

s i t e  of maximal d ischarge would determine the type o f  

m a n ife s ta t io n  a t  the beginning o f  the a t ta c h .  This as Symonds 

p o in ts  out was intended  to apply to e p i le p s y  as a whole and not 

only to  traum atic e p i le p s y  which he used however to i l l u s t r a t e  

h i s  p o in t .  I t  seems p a r t i c u la r ly  unfortunate  th a t  the term 

"Jacksonian e p ilep sy "  was used to denote e p i le p s y  a r i s in g  from 

a macroscopic p a th o lo g ic a l  focu s  in  the brain when no such 

r e s t r i c t e d  concept was intended by Jackson. He was concerned  

w ith  the l o c a l i s a t i o n  of the l e s i o n  and not w ith  i t s  pathology  

and would, one f e e l s  su re , have agreed th at the commonest cause 

of a Jacksonian a t ta c k  i s  id io p a th ic  e p i le p s y .  He next maxes 
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-  23  -

t h e  v i t a l l y  im p o r ta n t  p o i n t  t h a t  such f a c t o r s  a s  o v e r - e a t i n g ,  

worms and t e e t h i n g  w i l l  n o t  produce c o n v u l s io n s  i n  a h e a l t h y  

n e rvo u s  sys tem .  He does n o t  t r y  to  d i f f e r e n t i a t e  be tw een  

ec la m p s ia  ( o r  i d i o p a t h i c  c o n v u l s io n s  of c h i ld h o o d )  and e p i l e p s y  

b u t  p o i n t s  out  t h a t  many e p i l e p t i c s  g iv e  a  h i s t o r y  of 

c o n v u l s io n s  in  c h i ld h o o d  which  had been  d i s r e g a r d e d .  For 

t r e a tm e n t  he condemns the  r o u t i n e  use of  p u r g e s ,  e m e t i c s  and 

l a n c in g  of  gums and r a t h e r  d o u b t f u l l y  a l l o w s  t h e i r  use  i f  t h e r e  

i s  an  obvious  i n d i c a t i o n .

The e x p e r i m e n t a l  work of  Soltmann i n  1876-78  i s  o f  

g r e a t  im portance  in  the  s tu d y  of c o n v u l s io n s  i n  c h i l d r e n .  He was 

the  f i r s t  to  approach  th e  prob lem  o f  th e  g r e a t e r  s u s c e p t i b i l i t y  

of  c h i l d r e n  to  c o n v u ls io n s  e x p e r i m e n t a l l y .  He dem o n s t ra te d  in  

a n im a ls  aged one to  t e n  d a y s ,  t h a t  s t i m u l a t i o n  of t h e  c o r t e x  

produced no r e s u l t  whereas  t h e r e  was h y p e r - e x c i t a b i l i t y  of the  

p e r i p h e r a l  n e r v e s .  He reckoned  th e  t e n  days to  be the  

e q u i v a l e n t  of  s i x  months i n  man and p o s t u l a t e d  im m a tu r i ty  of 

th e  nervous  sys tem  w i th  f a i l u r e  of th e  r e f l e x  i n h i b i t i n g  motor 

c e n t r e  o f  th e  b r a i n .  This  was an im p o r tan t  p h y s i o l o g i c a l  

o b s e r v a t i o n  but  the  c o r o l l a r y  t h a t  any p e r i p h e r a l  “i r r i t a t i o n  “ 

might  t h e r e f o r e  be r e s p o n s i b l e  f o r  a  c o n v u ls io n  seems 

d e c id e d ly  r e t r o g r a d e ,  p a r t i c u l a r l y  in  the  l i g h t  of t h e  p r e v io u s  

work o f  Hughl ings  Jackson .  However, S o l tm an n 's  v iews did  not  

p a ss  u n c h a l le n g e d  and P le ischm ann made the  p e r t i n e n t  o b s e r v a t i o n  

t h a t  i n  b u rn s  - an  e s p e c i a l l y  s t r i k i n g  form of  “p e r i p h e r a l  

i r r i t a t i o n 1' - c o n v u l s io n s  d id  n o t  o c c u r ,  w h i le  Henoch p o i n t e d  

o u t /
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out t h a t  t h e  l i a b i l i t y  o f  c h i l d r e n  to  c o n v u l s io n s  was not 

l i m i t e d  t o  th e  f i r s t  s i x  months o r  even the  f i r s t  y e a r  of 

l i f e .

Henoch was a p u p i l  of S c h o n le in  and one o f  th e  p r i n c i p a l  

German c o n t r i b u t o r s  t o  P a e d i a t r i c s .  In h i s  " L e c tu r e s  on 

C h i l d r e n ' s  D i s e a s e s "  he d i s c u s s e s  t h e  p a th o lo g y  of c o n v u l s io n s  

in  r e l a t i o n  to  the  r e c e n t  work o f  Kussmaul and Tenner  ana  a l s o  

s u g g e s t s  head  i n j u r y  a s  an o c c a s i o n a l  cause w i t h  e x t r a v a s a t i o n  

of  b lo o d  i n to  the  m edul la .  In  r e p e a t e d  c o n v u l s io n s  however he 

recommends examining  the  bones f o r  " a c c o rd in g  to  my e x p e r i e n c e ,  

t h e  t e n d e n cy  to  c o n v u l s io n s  i s  f a v o u re d  by n o th in g  so s t r o n g l y  

a s  r i c k e t s . "  In  c h i l d r e n  w i th  c o n v u ls io n s  aged s i x  months t o  

t h r e e  y e a r s ,  r i c k e t s  was u s u a l l y  more o r  l e s s  marked and 

la ry ng ism u s  e i t h e r  co ncom itan t  o r  a l t e r n a t i n g  w i t h  the  

c o n v u l s io n s ,  a lm o s t  c o n s t a n t .  He c o n s i d e r s  ricxcets t o  be more 

im p o r ta n t  than d e n t i t i o n  in  t h i s  c o n n e c t io n .  In  r e f l e x  causes  

he p l a c e s  i r r i t a t i o n  o f  the  g u t  f i r s t  though  he had s e en  no 

case  t h a t  co u ld  be a t t r i b u t a b l e  to  worms. In  c o n v u l s io n s  

a s s o c i a t e d  w i th  a f e b r i l e  i l l n e s s  he s u g g e s t s  an ana logy  w ith  

the  r i g o r  of an a d u l t .  In  a d d i t i o n  he p o i n t s  out t h a t  any f i t  

may be th e  f i r s t  s i g n  of e p i l e p s y .

Gowers in  1893 d e f i n e s  e p i l e p s y  a s  the  r e s u l t  of th e  

t endency  o f  th e  b r a i n  t o  d i s c h a r g e  and s e p a r a t e s  o t h e r  

c o n v u ls io n s  a r i s i n g  from c a u s e s  o t h e r  t h a n  p r im ary  s t a t e s  of  

the  b r a i n ,  under  the  head  of  e c la m p s ia  though he s p e c i f i c a l l y  

e x c lu d e s  from t h i s  th e  " s i n g l e  f i t  a t  the  onse t  o f  an  a c u te  

i n f e c t  i o n /



i n f e c t i o n  or  in  consequence  of  an i n d i g e s t i b l e  m e a l . "  He 

a t t r i b u t e s  th e  s p e c i a l  l i a b i l i t y  of  c h i l d r e n  to e c la m p s ia  

to  th e  n o n - m y e l in a t e d  s t a t e  o f  t h e  ne rv e  f i b r e s  and t o  th e  f a c t  

t h a t  the  lower c e n t r e s  in  ch i ld h o o d  a re  f u r t h e r  advanced  th an  

the  h i g h e r  c o n t r o l l e d  c e n t r e s .  However, he goes  on to  say  t h a t  

the  n e x t  most p o t e n t  cause  i s  r i c k e t s  ( t h e n  of c o u rs e  r e g a rd e d  

as  a  " c o n s t i t u t i o n a l "  d i s e a s e  of unknown a e t i o l o g y )  and 

a t t r i b u t e s  t o  r i c k e t s  th e  m a j o r i t y  of s o - c a l l e d  t e e t h i n g  

c o n v u l s io n s .  He n o t e s  the  a s s o c i a t i o n  o f  c a r p o - p e d a l  spasm and 

l a ry n g i sm u s  w i th  r a c h i t i c  c o n v u l s io n s .  He a c c e p t s  however 

g a s t r o - i n t e s t i n a l  i r r i t a t i o n  by i n d i g e s t i b l e  fo od  o r  worms as  

a  c a u se .

P a u l  Simon w r i t i n g  i n  G ranche r ,  Comby and M a r f a n ' s  t e x t 

book i n  1 8 9 8 , a l s o  c r i t i c i s e s  S o l tm an n 's  t h e o r y  on the  ground 

t h a t  a s  a l l  c h i l d r e n  do no t  have c o n v u ls io n s  though  th ey  a re  

a l l  exposed to  some degree  of t h e  p e r i p h e r a l  i r r i t a t i o n  t h a t  

sh ou ld  cause  them, t h e r e  must be some s p e c i f i c  p r e d i s p o s i t i o n .  

This  he s u g g e s t s  may be h e r e d i t a r y  or due to  d e b i l i t y  e s p e c i a l l y  

o f  t h e  n e rv o u s  sys tem  as  i n  p r e m a t u r i t y ,  a r t i f i c i a l  f e e d i n g ,  

haem orrhage ,  i n t e s t i n a l  f l u x ,  c o n g e n i t a l  s y p h i l i s  and r i c k e t s .

He d e n ie s  t h a t  t e e t h i n g  i s  e v e r  a cause  cf c o n v u ls io n s  but  c i t e s  

temper  a t  be ing  th w a r t e d  a s  one.

How f o r  th e  f i r s t  t ime t h e r e  b e g in s  a  r e a l  e n q u i r y  i n to  

th e  p r o g n o s i s  of i n f a n t i l e  c o n v u l s io n s  and t h e i r  r e l a t i o n ,  i f  

an y ,  t o  e p i l e p s y .  In  1343 R i l l i e t  and B a r th e z  p u t  t h e  q u e s t i o n  

w i th o u t  coming t o  any v e r y  d e f i n i t e  c o n c l u s i o n .  I n f a n t i l e  

c o n v u l s i o n s /
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c o n v u l s io n s  may or may n o t  be e p i l e p t i c  and t ime a lo n e  w i l l  

t e l l .  Bouchut in  1855 b e l i e v e d  a l l  i n f a n t i l e  c o n v u l s io n s  to  

be i n c i d e n t a l  and w i th  a  good p r o g n o s i s .  So a l s o  D 'k s p in e  

and P i c o t  (1877) who deny th e  r e l a t i o n  o f  e c la m p s ia  ( o r  

i n f a n t i l e  c o n v u l s io n s )  to  e p i l e p s y ,  t e rm in g  the  fo rm er  

"un a c c i d e n t  ephem ere . 11 On th e  o t h e r  hand Gomby i n  1397 and 

Fere^ in  t h e  same y e a r  c a l l e d  a l l  i n f a n t i l e  c o n v u l s io n s  

e p i l e p t i c .  They b o th  s t r e s s e d  th e  im por tance  of  h e r e d i t y  a s  

an a e t i o l o g i c a l  f a c t o r  and Gomby w h i le  a c c e p t i n g  a s  

p r e c i p i t a t i n g  f a c t o r s  d y s p e p s i a ,  g a s t r o - e n t e r i t i s , r i c k e t s  

and e r u p t i v e  f e v e r s  and pneumonia,  doub ted  th e  im por tance  of  

d e n t i t i o n .  In  America,  Walton and C a r t e r  ( 1 8 9 1 ) j o i n e d  the  

o p t i m i s t s  and conc luded  t h a t  " e p i l e p t i c s  a r e  a t  l e a s t  no more 

l i k e l y  to  have had i n f a n t i l e  c o n v u ls io n s  and  c o n v e r s e ly  a  

c h i l d  s u f f e r i n g  from i n f a n t i l e  c o n v u l s io n s  i s  no more l i k e l y  to  

s u f f e r  from e p i l e p s y  i n  l i f e  a f t e r  a  p e r i o d  of immunity h a s  

removed th e  case  from the  c l a s s  o f  e p i l e p s y  b e g in n in g  i n  

i n f a n c y  and becoming c o n t i n u o u s . "
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II  -  T H E  T W E N T I E T H  C E N T U R Y  

INTRODUCTION

With the turn of the century  our h i s t o r i c a l  survey  

merges im p ercep tib ly  in to  a review o f the recent l i t e r a t u r e  - 

and th ere  i s  a co n s id er a b le  overlap  between th a t  which 

proper ly  b e lon gs to h i s t o r y  and th a t  which i s  of d ir e c t  

importance to  our t h e s i s .  The amount th a t  has been w r it te n  

on the su b jec t  of c o n v u ls io n s  in  in fan cy  and ch ildhood  during 

the l a s t  f o r t y - e ig h t  y ea rs  i s  of course enormous and very  

much more has been w r it te n  on e p i le p s y  alone than on the- 

c o n v u ls io n s  of in fan cy . I t  has in  f a c t  been im possib le  to 

avoid  rev iew in g  a number o f  papers devoted e n t i r e l y  to the  

nature of e p i le p s y .  This i s  not Only because e p i l e p t i c  

co n v u ls io n s  are o f ten  reco g n ised  in  c h i ld r e n  but because the  

nature o f  i n f a n t i l e  c o n v u ls io n s  and the ex ten t  to  which they  

are fundam entally  e p i l e p t i c  are in sep arab le  problem s. Likewise  

the nature o f  e p i le p s y  i t s e l f  becomes r e lev a n t  to  our argument.

In surveying  the l i t e r a t u r e  as a whole one can d iscern  

three main p reoccup ation s;  the e p i l e p t i c  o r ig in  o f  a l l  or 

n ear ly  a l l  c o n v u ls io n s ,  te ta n y  or spasm ophilia  and the separate  

i d e n t i t y  o f  the co n v u ls io n s  of in fan cy . One might almost 

extend the analogy o f  contemporary p h i lo s o p h ic a l  argument and 

dub them M onist, D u a lis t  and T r in a l i s t  s c h o o ls  o f  thought.1 

Although I would not by any means i n s i s t  upon t h i s  c l a s s i f 
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nor upon the l a s t  dubious neo log ism , i t  w i l l  he u s e f u l  to  

tr y  and reduce to  some semblance o f  order th a t  which would 

otherw ise  be a heterogen eou s ca ta logu e  o f  op in ion s bearing  

no r e la t io n  to each other but th a t  o f chronology.

THE SEPARATE IIlEHTITY Off INFANTILE CONVULSIONS

It  i s  conven ien t to  take the la s t  f i r s t  and d is c u s s  the  

theme o f  “G elegenheitskram pf“ which runs through German 

l i t e r a t u r e  up to  the p resen t  time. The f i r s t  sy s tem a tic  study  

of  c o n v u ls io n s  in in fan cy  and ch ildhood to  be p u b lish ed  apart  

from the standard te x t -b o o k s  was by Hochsinger in  He i s

r e sp o n s ib le  fo r  th e  concept of a benign non-recurrent  

con vu ls ion  a s s o c ia t e d  w ith  d is e a se  in  ch ild hood  and which i s  

r e la te d  n e i t h e r  to  e p i le p s y  nor to  t e ta n y .  These c o n v u ls io n s  

he ca lled"G elegenheitskram pfe" . There i s  no p r e c is e  E n g lish  

e q u iv a len t  o f t h i s  term though perhaps Mc a su a l  c o n v u ls io n s” on 

analogy w ith  ca su a l  labourer ( G e le g e n h e it s -a r b e ite r )  comes 

n ea rest  to i t .  I s h a l l  use the word "G elegenheitsxram pf” in  

t h i s  review u n tra n s la ted  and according to  H o ch sin g er^  

d e f in i t io n ;  “By *G elegenheitskram pf* one can d es ign a te  

sh o r t ly  th at form of con vu ls ion  which occurs in an acute or  

subacute d iso r d e r  o f  h e a l th  (G esundheitsstorung) and in which 

the c h i ld  in  the n on -co n vu ls iv e  period  shows no s ig n s  of 

h y p e r - e x c i t a b i l i t y  of the c e n tr a l  nervous sy s te m .” Hochsinger  

div ided  i n f a n t i l e  c o n v u ls io n s  in to  ( I )  I n c id e n ta l  C onvulsions
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( l i e  G elegenheitskram pfe der Kinder) and ( I I ) C onvulsions  

of H y p e r - i r r i t a b i l i t y .  This c l a s s i f i c a t i o n  he e la b o ra te d  

u n n e c e s s a r i ly  by the in c lu s io n  o f  u n re la ted  m yotonias and by 

the su b d iv is io n  of te ta n y  in to  i t s  v a r io u s  m a n ife s ta t io n s .

The concept  of " G e le g e n h e i t s k r a m p f e ” a c c o rd s  w e l l  w i th  

So l tm ann’s t h e o r y  (page 23) o f  h y p e r e x c i t a b i l i t y  and  p e r i p h e r a l  

i r r i t a t i o n  of  t h e  ne rv ou s  sys tem  in  in fa n c y .  S o l tm an n 's  t h e o i y
I

however, d id  n o t  go unchallenged and Thiemich ( 1 9 0 6 ) ,  one o f  

the most important names in the study of i n f a n t i l e  c o n v u ls io n s ,  

m arshalled  arguments a g a in s t  him. He p o in ted  out th a t  the most 

severe  examples o f  p e r ip h e r a l  i r r i t a t i o n  met w ith  in childhood  

such as  burns, s c a ld s ,  p e r i t o n i t i s  and u lc e r a t io n  o f  the 

i n t e s t i n e s  were not o f te n  accompanied by c o n v u ls io n s .  

N e v e r th e le s s  Thiemich d id  not on th a t  account deny the e x is te n c e  

of "sogennanten 'F ieberkram pfe1 und andere f G elegenheitskram pfe* 

im Sinne H o c h s in g e r s .”

R e f le x  c o n v u l s io n s  a r i s i n g  from minor  p e r i p h e r a l  

i r r i t a t i o n  were an a c c e p t e d  e n t i t y  in  B r i t a i n  and H u tch iso n  

(1911) v i e d  w i th  Baumes (page 22) in  d e t a i l i n g  t h e i r  c a u s e s .  

H u tch ison  seemed to  e xce p t  th e  c o n v u l s io n  t h a t  u s h e r e d  in  an 

a c u te  i n f e c t i o n  and d ism issed  i t  a s  the  e q u i v a l e n t  of  a  r i g o r  

in  an a d u l t .  In  t h i s  c o n n e c t io n  one may mention t h a t  

K le in sch m id t  ( 1 929 ) s t u d i e d  th e  in c id e n c e  o f  r i g o r s  in  c h i l d r e n  

and found them o c c a s i o n a l l y  even in  the  f i r s t  and second y e a r  

of l i f e ;  th ey  were u s u a l l y  a s s o c i a t e d  w i th  an a c u t e  i n f e c t i o n .

G u th r ie  ( 1 913 ) b e l i e v e d  t h a t  the  gamut of c a u se s  o f  

p e r i p h e r a l /
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p e r i p h e r a l  i r r i t a t i o n  caused  a lo w e r in g  o f  h e a l t h  and a  

conseq u en t  i n s t a b i l i t y  of  t h e  n e rv o u s  sys tem. However “ i t  

i s  on ly  i n  the  m i n o r i t y  t h a t  p e r i p h e r a l  i r r i t a t i o n  i s  th e  so le  

cause  of c o n v u l s i o n s . H He made the  p o i n t  t h a t  t e e t h i n g  was 

on ly  a s s o c i a t e d  w i t h  c o n v u l s io n s  i f  i t  were p a i n f u l  a s  when 

th e  gums were u n h e a l th y .  H u s le r  (1920) a l s o  b e l i e v e d  i n  a  

t r u e  " G e le g e n h e i t s k r a m p f " and emphasised  i t s  i n i t i a l  c h a r a c t e r  

and i t s  s e p a r a t e n e s s  from e p i l e p s y .  "Die G e leg e n h e i t sk ram p fe  

s i n d  weder e c h t e  e p i l e p t i s c h e  Krampfe, noch s i n d  i h r e  T ra g e r  

s p a t e r  E p i l e p t i k e r  g e w o rd e n . rt Sachs and Hausman (1 9 2 6 ) a f t e r  

p o i n t i n g  out  t h a t  h e a l t h y  c h i l d r e n  were a s  exempt from 

c o n v u l s io n s  a s  h e a l t h y  a d u l t s ,  championed w i th  v i g o u r  r e f l e x  

i r r i t a t i o n  a s  a cause  of i n f a n t i l e  c o n v u l s io n s ;  "o f  the  

i n f l u e n c e  of two c o n d i t i o n s  t h e r e  can be no r e a s o n a b le  doub t .  

These two a r e  d e n t i t i o n  and g a s t r o - i n t e s t i n a l  i r r i t a t i o n . "  In 

s p i t e  o f  th e  o b j e c t i o n s  of p a e d i a t r i c i a n s  who p o i n t  out th e  

a s s o c i a t i o n  w i th  r i c k e t s  and t e t a n y  th e y  m a in ta in e d  t h a t  

c o n v u l s io n s  o c c u r re d  in  the  absence  of t h e s e  two c o n d i t i o n s  

and f u r t h e r  p o i n t e d  ou t  t h a t  th e  c u t t i n g  o f  t e e t h  was a  d i r e c t  

i r r i t a n t  to  th e  f i f t h  n e rv e .

Cross  ( 1 928 ) a d v o c a te d  a simple p a th o g e n e s i s  and s imple  

t r e a tm e n t  f o r  i n f a n t i l e  c o n v u l s io n s .  P y r e x i a  e i t h e r  from 

r i c k e t s  o r  some o t h e r  cause  e x c i t e d  th e  nerve  c e l l s  o f  th e  

c o r t e x .  In  so doing i t  damaged them so t h a t  they  were 

p e rm anen t ly  d i s o r d e r e d  and e p i l e p s y  r e s u l t e d ,  -^eduction o f  the  

t e m p e ra tu re  (by c o ld  b a th s )  s to p ped  th e  c o n v u ls io n  and 

p r e v e n t e d /
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prevented  recu rren ce . Faerber ( 1 9 2 9 ) a l l e g e d  th a t  these  

c o n v u ls io n s  were not a l l  a s  benign as  they were reputed to  be. 

Cameron (1929) r e i t e r a t e d  the r e f l e x  causes  o f  c o n v u ls io n s  

e s p e c i a l l y  c o l i c  and t e e th in g .  W yllie ( 1 9 2 9 ) lengthened  t h i s  

l i s t  to  inc lu de  in d ig e s t io n ,  phim osis and f o r e ig n  b o d ies  in  

the e x te r n a l  au d ito ry  meatus; th i s  even in  a h e a lth y  baby.

C a te l  (1932) d i s c u s s e d  the h y p e r e x c i t a b i l i t y  o f  t h e  

i n f a n t ' s  n e rv o u s  sys tem  and compared the  newborn c h i l d  to  a  

d e c e r e b r a t e  an im a l  w i t n e s s i n g  th e  abnormal  r e f l e x e s ,  B a b in s k i  

and  Horo,  of t h i s  p e r i o d .  The c o n v u l s io n s  o f  i n f a n c y  were 

t h e r e f o r e  to  be r e g a rd e d  a s  p h y s i o l o g i c a l .

Z app e r t  ( 1 9 3 2 ) i n  a long  and s c h o l a r l y  rev iew  o f  

c o n v u ls io n s  and e p i l e p s y  i n  c h i ld h o o d  a c c e p t e d  th e  concep t  of 

ttG e leg e n h e i t sk ram p f"  on ly  t o  a  l i m i t e d  e x t e n t .  He would l i m i t  

i t  t o  c o n v u l s io n s  accompanying a c u t e  i n f e c t i o n s  and would 

p r e f e r  th e  te rm  " I n f e k t k r a m p f u. The ana logy  o f  t h e  r i g o r  he 

c o n s id e r e d  to  be w i th o u t  j u s t i f i c a t i o n  and moreover he would 

in c lu d e  c o n v u l s io n s  a s  l a t e  as  the  f o u r t h  o r  f i f t h  day of  

i l l n e s s .

■^onraa (1932a) d e s c r i b e d  what he c a l l e d  an  I n i t i a l  Fever  

Convuls ion  b u t  he d e s c r i b e d  in  a d d i t i o n  “n e u ro g e n ic "  

c o n v u ls io n s  which were the  r e f l e x  c o n v u l s io n s  of p e r i p h e r a l  

i r r i t a t i o n .  R a th e r  rem arkab ly  he c i t e d  b u rns  and i n j u r i e s  a s  

causes  o f  r e f l e x  c o n v u l s io n s  and he d i g n i f i e d  c o l i c  w i t h  the  

name of  " c o l i c a  f l a t u l e n t a . "

L e d e r e r  (1934) doub ted  th e  in dep en d en t  e x i s t e n c e  o f  the  

MG e le g e n h e i t8kram pf ."  So /
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So a l s o  d id  E c k s t e i n  (1934) who w ro te  “j e d e r  F ie b e rk ra m p f  ;

e in e  E p i l e p s i e  e i n l e i t e n  kann ,  doch h a n d e l t e  s i c h  h i e r  eben |

n i c h  urn e i n e  g e n u in e ,  s o n d e m  urn e in e  syrnptomatische E p i l e p s i e . "  I 

Indeed  he f e l t  t h a t  th e  more we l e a r n  of o r g a n ic  d i s e a s e  of  the  

b r a i n  th e  l e s s  s h a l l  we speak  of " G e le g e n h e i t s k r a m p f e . " L a t e r  

he p u t s  t h i s  more p i t h i l y :  " G e le g e n h e i t sk ram p f  i s t  e i n

V e r l e g e n h e i t s d i a g n o s e . " With t h i s  S tauder  (1939) i s  in  f u l l  

ag reem en t .

H e r l i t z  (1941) i s  the  only  w r i t e r  of r e c e n t  y e a r s  who 

has  s t u d i e d  de novo th e  n a t u r e  of th e  " G e le g e n h e i t s k ra m p fM 

o r  what he s t y l e s  "Lie  sogennan ten  I n i t i a l e n  F ieb e rk ram pfe  b e i  

K i n d e r n . " This  p a p e r  c o n t a i n s  a  g r e a t  d e a l  t h a t  i s  r e l e v a n t  

t o  th e  p r e s e n t  s tu d y  and i t  w i l l  be n e c e s s a r y  t h e r e f o r e  to 

rev iew  i t  in  g r e a t e r  d e t a i l .  Over a p e r i o d  of f i v e  y e a r s  he 

c o l l e c t e d  from f i v e  h o s p i t a l s  f o r  c h i l d r e n ,  the  r e c o r d s  of  

776 c h i l d r e n  who had had a c o n v u l s io n  on f a l l i n g  i l l .  The 

t a b l e  of  c a u s a t i v e  d i s e a s e s  i s  i n t e r e s t i n g  and i s  rep rod u ced  

i n  Table I .  He i n v e s t i g a t e d  the  q u e s t io n  of  how o f t e n  th e s e  

c o n v u l s io n s  r e a l l y  were i n i t i a l  and found t h a t  in  only  14% o f  

c a s e s  d i d  the  f i t  a r i s e  w i t h i n  two h o u rs  o f  th e  f i r s t  symptom.

In  60 /  of c a s e s  however,  i t  o c c u r r e d  w i t h i n  th e  f i r s t  tw e n ty -  

f o u r  h o u r s .  The a v e rage  age was e i g h t e e n  months.  The o l d e s t  

case  was n ine  and a h a l f  y e a r s  o ld .  o f  the  c a u s a t i v e  d i s e a s e s  

he found a c u t e  p h a r y n g i t i s  by f a r  the  most f r e q u e n t .  He 

e x c luded  the  c o n v u l s io n s  of whooping-cough from c o n s i d e r a t i o n  

b e l i e v i n g  them t o  have an e n c e p h a l i t i c  o r i g i n .  His main t h e s i s  

r e s t s /
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TABLiS I

D isease Number o f  c a ses

Acute p h a ry n g e a l  i n f e c t i o n s 6 l 8 (7 9 *6/.)
Acute pulmonary i n f e c t i o n s 45

Acute g a s t r o - i n t e s t i n a l  d i s e a s e 31
V a c c in a t io n  f e v e r  (w i th o u t  c l i n i c a l

e n c e p h a l i t i s ) 7
C l i n i c a l l y  c e r t a i n  e n c e p h a l i t i s 11
L a r y n g i t i s  a c u t a ,  b r o n c h i t i s  a c u t a ,  

in f lam m at io n  o f  th e  u r i n a r y  t r a c t ,  
e r y s i p e l a s ,  u r t i c a r i a  and sunburn 22

I n f e c t i o u s  d i s e a s e s 20
Unknown i n f e c t i o n s 22

r e s t s  upon the  t e m p e r a tu re  f i n d i n g s .  He found the  p r o g r e s s  

of the  t e m p e r a tu re  c h a r a c t e r i s t i c  of  th e  i n i t i a l  f e v e r  

c o n v u ls io n  to  he a  r i s e  a  few h o u r s  b e fo r e  th e  f i t ,  r e a c h in g  

a maximum a t  a time a p p ro x im a te ly  c o i n c i d i n g  w i th  the  o n s e t ,  

on ly  to  f a l l  more r a p i d l y  t h e r e a f t e r .  The r i s k  of c o n v u l s io n  

i n c r e a s e d  w i t h  the  h e i g h t  of  the f e v e r  and the  r a p i d  f a l l  

e x p la in e d  th e  c a se s  in  which the  t e m p e r a tu re  was normal.

With regard to  sea so n a l  in c id en ce  he c r i t i c i s e d  the v iew s o f  

Graham (1932 , 1933) and b e l ie v e d  the apparent peak in  the  

spring to be due to  the sea so n a l  inc id en ce  of the c a u sa t iv e  

d is e a s e .  He exp ressed  the number of con vu ls ion s adm itted  

e a c h /
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each  month a s  a  p e r c e n t a g e  of th e  t o t a l  f e b r i l e  i l l n e s s e s  and. 

found a s l i g h t  r i s e  in  i n c id e n c e  i n  the  summer. He t h e r e f o r e  

c la im ed  t h a t  the  i n i t i a l  f e v e r  c o n v u ls io n  had a  s e a s o n a l  

in c id e n c e  w i th  a peak in  th e  summer u n l i k e  t h a t  of t e t a n y  i n  

the  s p r i n g .  He conc luded  t h a t  t h e s e  c o n v u l s io n s  were n e i t h e r  

sp a sm o p h i l i c  n o r  e p i l e p t i c  and n e i t h e r  were th e y  e n c e p h a l i t i c  

n o r  the  e q u i v a l e n t  of a  r i g o r .

Crump ( 1 9 4 9 ) i n v e s t i g a t e d  the  i n c id e n c e  of  c o n v u l s io n s  

i n  th e  v a r i o u s  c o n d i t i o n s  in  which t h e s e  were l i a b l e  to  occu r .  

He found  th e  low e s t  in c id e n c e  (7*0%) in  c a se s  w i t h  a c u t e  

i n f e c t i o n s  e x c l u s i v e  of m e n i n g i t i s ,  and th e  h i g h e s t  i n  t e t a n y  

(8 9*5 /0  w h i le  54*3/  o f  c a s e s  of m e n i n g i t i s  had c o n v u l s io n s .

L i v i n g s t o n e ,  B r id g e  and K a jd i  (1947) made a  s p e c i a l  

s tudy  of  t h o s e  c h i l d r e n  in  whom the  f i r s t  c o n v u l s io n  was 

a s s o c i a t e d  w i t h  an a c u te  f e b r i l e  i l l n e s s .  These were 

s e p a r a t e d  i n to  two g r o u p s ,  t h o s e  in  whom each  c o n v u l s io n  was 

a s s o c i a t e d  w i th  an a c u te  i n f e c t i o n  and th o s e  i n  whom the  f i r s t  

c o n v u ls io n  was,  bu t  l a t e r  c o n v u ls io n s  were n o t .  Taking a  

c r i t e r i o n  o f  cu re  a s  two y e a r s  f reedom from c o n v u l s io n s ,  a l l  

o f  the  f i r s t  group b u t  on ly  3 7 /  of the  second group were c u re d .  

They su g g e s te d  a  s i g n i f i c a n t  d i f f e r e n c e  between th e  h e r e d i t a r y  

f a c t o r s  which p r e d i s p o s e  t o  c h r o n i c  e p i l e p s y  and th o s e  which 

p r e d i s p o s e  t o  c h i ld h o o d  c o n v u l s io n s .

SPASMOPHILIA OR TETANY

G reat  emphasis  was l a i d  upon t e t a n y  a s  a  cause of  
c o n v u l s i o n s /
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c o n v u l s io n s  in  in fa n c y  "by Thiemich ( 1 9 0 6 ) who a l s o  d e s c r i b e d  

a l a t e  form o c c u r r i n g  in  o l d e r  c h i l d r e n .  This  he c a l l e d  

“S pa tek lam psie  11 and he d e f i n e d  i t  t h u ss  MKrampfe, d i e  a u f  

dem Boden d e r  s p a sm o p h i l i e n  D ia th e s e  e n t s t e h e n ,  und s i c h  von 

den gew onl ichen  ek lam pt  i s c h e n  A n f a l i e n  d e r  e r s t e n  K in d h e i t  nu r  

durch  das h oe re  A l t e r  d e r  b e t r e f f e n d e n  K inder  u n t e r s c h i e d e n ,

Sie s in d  m e i s t ,  a b e r  n i c h t  immer d ie  Wiederholung del* 

Saug l ings i t ram pfe .  Sie g l e i c h e n  d e r  k p i l e p s i e  vo rn eh m lich  

d a d u rc h ,  da ss  s i e  im 5 b i s  3 l e b e n s j a h r e  ( v i e l l e i c h t  auch 

noch s p a t e r )  a u f t r e t e n ,  u n t e r s c h i e d e n  s i c h  a b e r  von ihn  durch  dae 

V orhandense in  a u s g e p r a g t e r  t e t a n o i d e r  Symptome und durch  d ie  

g u n s t i g e  P ro g n o s e . 11 Indeed he re g a rd e d  t e t a n y  a s  one of the  

commonest c a u s e s  of  i n f a n t i l e  c o n v u l s io n s .  He a l s o  commented 

upon th e  marked s e a s o n a l  in c id e n c e  of c a s e s  of t e t a n y  and 

d e m o n s t r a te d  a peak  in  March. He p u b l i s h e d  a t a b l e  showing 

th e  s e a s o n a l  i n c id e n c e  of  245 c a s e s .  S t i l l  (1912) a l s o  

s t r e s s e d  th e  im portance  of  t e t a n y .  R e d l ic h  ( 1911 ) on th e  

o t h e r  hand d i d  n o t  a c c e p t  the  d i s t i n c t i o n  between t e t a n y  and 

e p i l e p s y  which he c o n s i d e r e d  more a p p a r e n t  th an  r e a l .  G rae tz  

(1 9 1 3 ) rev iewed th e  same q u e s t i o n  and conc lu ded  w i t h  S i r  Roger 

de C over ley  t h a t  much might be s a i d  on b o th  s i d e s .  G u th r ie  

( 1 9 1 3 ) a t t r i b u t e d  t h e  c o n v u ls io n s  o f  r i c k e t s  and t e t a n y  to  the 

i n t e s t i n a l  toxaem ia  which accompanies  t h e s e  c o n d i t i o n s  w h i le  

in  t h e  c o n v u l s io n s  o f  t e t a n y  an a s p h y x i a l  f a c t o r  was added.  In 

t h i s  c o n n e c t io n  R ob e r tso n  (1924) a t t r i b u t e d  e p i l e p s y  to  

i n t e s t i n a l  toxaem ia .  Gebhardt  (1913) i n v e s t i g a t e d  the  

e l e c t r i c a l /
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e l e c t r i c a l  r e a c t i o n s  o f  o l d e r  c h i l d r e n  w i t h  s o - c a l l e d  

i n i t i a l - f e v e r  c o n v u l s io n s  and found most of them t o  he 

s p a s m o p h i l i c .  Curschmann (1918) p o s t u l a t e d  an e n d o c r in e  

a e t i o l o g y  of  c o n v u l s io n s  on ana lo g y  w i th  p a r a t h y r o p r i v a  

t e t a n y .  K a rg e r  (1919) w ro te  on the  s u b j e c t  of t e r m i n a l  

c o n v u l s io n s  and b e l i e v e d  them to have n o t h in g  in  common w ith  

t e t a n y  or  o t h e r  symptomatic  c o n v u l s io n s .  H u s le r  (1920) 

c r i t i c i s e d  G ebhard t*s  v iew s  on th e  sp a sm o p h i l i c  o r i g i n  of 

i n i t i a l - f e v e r  c o n v u l s io n s .  N e i t h e r  would he a c c e p t  T h ie m ic h f B 

w Spat eklamp s i e rt. L ikew ise  H u s le r  and Spatz  (1924) i n v e s t i g a t i n g  

t h e  c o n v u l s io n s  of whooping cough den ied  t h e i r  r e l a t i o n s h i p  

to  t e t a n y  in  s p i t e  of t h e  p re s e n c e  of r i c x e t s  in  many of  them. 

They c i t e d  two c a s e s  i n  which sp a sm o p h i l i a  was ex c lu d ed  bo th  

by e l e c t r i c a l  r e a c t i o n s  and b i o c h e m i c a l ly  and in  which 

i r r e v e r s i b l e  changes  were found in  th e  b r a i n  parenchyma.

Burr  ( 1 9 2 2 ) a l s o  s t r e s s e d  th e  im por tance  o f  t e t a n y  and f e l t  

t h a t  i t  was o f t e n  ove r lo ok ed  a s  a  cause  of i n f a n t i l e  

c o n v u l s io n s .

The r e s u l t s  of American workers upon the b ioch em ica l  

a sp e c ts  of r ic k e t s  and te ta n y  (Howland and Marriot 1913,

Howlanu and Kramer 1921, Kramer, T i s d a l l  and Howland 1921) 

e s t a b l i s h e d  on a s u r e r  f o o t i n g  t h e  d i f f e r e n t i a t i o n  between 

t e t a n y  and o t h e r  c o n v u ls iv e  d i s o r d e r s .  They found a  low serum 

ca lc ium  in  on ly  two c o n d i t i o n s ,  t e t a n y  and n e p h r i t i s .

While th e  t e c h n iq u e  of  c a lc iu m  e s t i m a t i o n s  by m ic r o 

methods was i n  i t s  in f a n c y  Denis and T a lb o t  (1921) p u b l i s h e d  

f i g u r e s /
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f i g u r e s  i n  -which low c a lc iu m  v a l u e s  were  found  in  c o n d i t i o n s  

m a n i f e s t i n g  no s i g n s  of t e t a n y  w h a te v e r  such a s  a c u t e  

i n f e c t i o n s  and e s p e c i a l l y  pneumonia.  They a l s o  found h ig h  

v a lu e s  i n c l u d i n g  some i n  e p i l e p s y .  T h e i r  f i n d i n g s  were 

c o n t r a d i c t e d  "by Kramer,  T i s d a l l  and Howland (1922) .

G e r s t e n b e r g e r  and h i s  a s s o c i a t e s  (1923) p u b l i s h e d  t h e i r  

f i n d i n g s  in  pneumonia and reco rded  a s l i g h t l y  red u c ed  c a lc iu m  

in  some c a s e s .  They a l s o  found t h a t  in  9 ou^ 10 c a s e s  the  

b loo d  phosphorus  was d e c i d e d l y  reduced  in  th e  absence  of any 

s i g n s  of r i c k e t s .

Graham and Anderson (1924) d e s c r i b e d  the  b io c h e m ic a l  

f i n d i n g s  i n  a c t i v e  and l a t e n t  t e t a n y .  A c t ive  t e t a n y  was 

c h a r a c t e r i s e d  by c a r p o - p e d a l  spasm, la ry n g ism us  s t r i d u l u s  

and c o n v u l s io n s ;  l a t e n t  t e t a n y  by C h v o s te k ’s ,  T r o u s s e a u ’ s 

and i i rb*s s i g n s .  The e l e c t r i c a l  s i g n  of  23rb however,  th ey  

found of  l i t t l e  v a lu e .  In  a c t i v e  t e t a n y  th ey  found c o n s i s t e n t l y  

low v a l u e s  f o r  the  serum c a lc iu m  a l th o u g h  t h e r e  was no 

q u a n t i t a t i v e  agreement between the  degree  of  lo w e r in g  and the  

degree  of t e t a n y  m a n i f e s t .  In  l a t e n t  t e t a n y  the serum ca lc iu m  

was n o t  a lw ays  low. Powers (1923) found t h a t  th e  c o n v u l s io n s  of 

whooping-cough were o f t e n  hypoca lcaem ic  e s p e c i a l l y  between the  

ages  of  f o u r  and se v e n te e n  months.

Heuyer ana Longchampt (1926) d e r i d e  the  German ( s i c ) 

view t h a t  <)Q% of  i n f a n t i l e  c o n v u l s io n s  a re  due to  

sp a sm o p h i l i a  Hdont  l ’e x i s t e n c e  C l in iq u e  ne nous p a r a i t  pas  

absolument  d em o n tree” . Hot only  i n  r e l i g i o u s  e n q u i r i e s  

d o e s /
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does one f i n d  t h e  Ma l l - c o r r o d i n g ,  a l l - d i s s o l v i n g  s c e p t i c i s m  

of  th e  i n t e l l e c t . *  *'

In  a  symposium upon c o n v u l s io n s  in  c h i ld h o o d ,  Graham 

(1932) ,  M o r r i s  (1932) and Hennie (1932) e a c h  r e p o r t e d  t h e i r  

i n v e s t i g a t i o n s  upon the  v a r i o u s  a s p e c t s  o f  th e  prob lem . Graham 

l i m i t e d  h i s  c o n s i d e r a t i o n  to c h i l d r e n  und e r  two y e a r s  o f  age 

t h e r e b y  e x c lu d in g  f a c t o r s  o f  a e t i o l o g i c a l  im portance  in  the  

a d u l t .  He was conce rned  w i th  th e  s p e c i a l  s u s c e p t i b i l i t y  o f  

i n f a n t s  t o  c o n v u ls io n s  and t h i s  he c onc luded  was due to  the  

sp a sm o ph i l i c  d i a t h e s i s .  A ca lc iu m  i n s t a b i l i t y  might  be p r e s e n t  

w i th o u t  c l i n i c a l  ev idence  of r i c k e t s .  In  500 cases  under  two 

y e a r s  of age a d m i t te d  ove r  a p e r io d  of f i v e  y e a r s ,  123 had 

c o n v u l s io n s  on th e  o n se t  of t h e i r  i l l n e s s .  Prom t h e s e  were 

exc luded  c a s e s  in  whom t h e r e  was obvious  i n t r a c r a n i a l  d i s e a s e .  

These,  of which t h e r e  were 39» formed a c o n t r o l  s e r i e s .  The 

fo rm er  group showed a marked s e a s o n a l  in c id e n c e  (Table  I I )  which 

was v e r y  s i m i l a r  to  t h a t  of t e t a n y  (Thiemich ,  1906 ) .

TABLE I I

The Seasonal  In c id e n c e  of  Cases o f  C onvuls ions  
 ___________ u n d e r  Two Y ears  o f  Age._____________

Jan  Feb Mar Apr May Jun J u l  Aug Sep Oct Nov Dec

123 c a se s 10 11 11 11 17 6 5 5 6 13 3 9
39 c o n t r o l s 2 5 2 4 1 4 2 5 2 6 6 4

D isc u s s in g  the  b io c h e m ic a l  a s p e c t s  M orr i s  (1932) found a 
low/
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low serum calcium  fr e q u e n t ly  in  th e se  c a se s .  He po in ted  

out th a t  the t o t a l  calcium  might he normal as  in  g a s t r i c  

te ta n y  w hile  the io n is e d  f r a c t io n  was reduced. A lk a lo s is  and 

hyperphosphataemia would have t h i s  e f f e c t .  O cca s io n a lly  low 

v a lu e s  were found in c a se s  w ithout c o n v u ls io n s .  Hennie ( 1 9 3 2 ) 

found the t o t a l  io n is e d  calc ium  in  the serum reduced in te tan y  

w h ile  v a r ia t io n s  in the serum p r o te in s  a f f e c t e d  only the hound 

calcium  and had thus no e f f e c t  upon neuromuscular e x c i t a b i l i t y .

He a l s o  found that the i n j e c t io n  of am ino-acids in tra v en o u s ly  

caused a d e f i n i t e  f a l l  in  the serum calc ium . Using a s im i la r  

tech n iq u e , Graham (1933) demonstrated the hypocalcaemic o r ig in  

of co n v u ls io n s  in  the f i r s t  four months o f  l i f e .  These ch ild ren  

had low va lu es  for  serum calcium  but the phosphorus was as a 

rule in creased . In a d is c u s s io n  rep orted  in the same paper 

Kramer agreed and quoted s im i la r  c a se s  o f h i s  own; he b e l ie v e d  

that these  showed the e a r l i e s t  m a n ife s ta t io n  o f  the b iochem ica l  

u p set of r i c k e t s .

In 1935 M orris, Ford and Graham continued the study o f  the  

p a th o g en es is  o f  te ta n y . They found th a t  a d isturbance o f  a c id -  

base balance and a r e te n t io n  of phosphate were the dominating 

fa c t o r s  only in so fa r  as  they  might produce a f a l l  in  the 

blood calcium .

F r a z e r  (1944) w h i le  a t t r i b u t i n g  the  c o n v u l s io n s  of  a c u te
t

i n f e c t i o n s  to  an “ e x c e p t i o n a l l y  u n s t a b l e  ne rvous  sy s te m 11 

i n s i s t e d  upon the  im portance  of r i c k e t s .  “Whatever p u l l s  th e  

t r i g g e r ,  i t  i s  r i c k e t s  which lo a d s  the  gun.  H In  1942 Voigt  

p r o v i d e d /
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p ro v id ed  e v id e n c e  t h a t  t e t a n y  might l e a d  to  permanent damage 

of  th e  b r a i n .  He s t u d i e d  a  group of 103 c h i l d r e n  who had had 

t e t a n y  and to o k  r a c h i t i c  c h i l d r e n  as  c o n t r o l s .  Of th e  f i r s t  

group 4 5 . 6 /  were m e n t a l l y  d e f e c t i v e .  Lohr (194-2) made 

c o n t r i b u t i o n  to  the  s tud y  of  t e t a n y  in  e a r l y  i n f a n c y .  He 

rev iewed  7 c a s e s  i n  whom c o n v u l s io n s  o c c u r r e d  i n  the  second 

h a l f  o f  th e  f i r s t  t h r e e  months o f  l i f e ;  c l i n i c a l  and 

r a d i o l o g i c a l  r i c k e t s  were n o t  the  r u l e .  H y p e r e x c i t a b i l i t y  on 

b o th  m ec h an ica l  and e l e c t r i c a l  s t i m u l a t i o n  were n o t  a lways 

p r e s e n t  t o g e t h e r .  Hypocalcaemia ,  hype rph o sph a taem ia  and a 

c h a r a c t e r i s t i c  e l e c t r o c a r d i o g r a m  were c o n s t a n t .

a f  K le r c x e r  (1 9 3 2 ) r a i s e d  the  q u e s t i o n  of the  

d i a g n o s t i c .c r i t e r i a  o f  s p a s m o p h i l i a .  He d e s c r i b e d  cases  in  

which the  serum c a lc iu m  was l e s s  than  7*5 mgm./ and y e t  th e  

e l e c t r i c a l  r e a c t i o n s  were norm al .  He a l s o  had c a s e s  in  which 

t h e r e  were the  e l e c t r i c a l  r e a c t i o n s  o f  t e t a n y  and y e t  the  serum 

ca lc ium  l e v e l s  were w i t h i n  normal l i m i t s .  Siwe (1934-) in  a long 

and e x h a u s t i v e  p a p e r  a l s o  s t u d i e d  the  problem of the  d i a g n o s i s  

of t e t a n y .  In the  r e s u l t s  quo ted  the  f i g u r e  g iven  f o r  the  

phosphorus  r e p r e s e n t s  t h e  t o t a l  a c i d - s o l u b l e  plasma phosphorus .  

In pure  t e t a n y  he found the  ave rage  serum ca lc iu m  t o  be 

7*3 mgm.^ w h i le  the  phosphorus  was 6 .1 2  mgm./; th e  range of 

t h e s e  f i g u r e s  however was e x t e n s i v e .  The ca lc iu m  v a r i e d  from 

5*8 to  11*5 mgm./ and th e  phosphorus  from 4 . 9  to  1 2 .0  mgm./.

In r i c k e t s  w i th  no r a d i o l o g i c a l  ev idence  of  h e a l i n g  the  serum 

ca lc iu m  was 9*2 mgm./ ( range  7*5 t o  12 .1  mgm.£) and the  

p h o s p h o r u s /
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phosphorus  4 .6  mgm./  ( range  2 .4  t o  7*3 mgrn.^). The 

"biochemical f i n d i n g s  d id  no t  m i r r o r  the  e x t e n t  o r  th e  degree  

of  the  d i s e a s e .  He found  no one f i n d i n g  c o n s t a n t  i n  t e t a n y  and 

doubted  th e  v a lu e  of  a s i n g l e  b lood  e s t i m a t i o n .

B i r k  (1933) m a in t a in e d  t h e  importance  o f  s p a s m o p h i l i a  

i n  th e  a e t i o l o g y  o f  i n f a n t i l e  c o n v u l s io n s  and u n d e r  t h i s  t e r m  

in c lu d e d  a n y th in g  t h a t  would i n t e r f e r e  w i th  t h e  c a l c i u m /  

phosphorus  r a t i o  such as  a l k a l o s i s .  He b e l i e v e d  however t h a t  

“F r u h s p a s m o p h i l i e ” o f  the  newborn to  be a misnomer and t h a t  

th e  c o n v u l s io n s  of  t h i s  age were o r g a n ic .  He a c c e p te d  

T h iem ich ’s 11 Spa tek lam psie  •' ana den ie d  any c o n n e c t io n  between 

t e t a n y  and e p i l e p s y .

Horstmann and P e t e r s e n  (1946) s t u d i e d  the  in c id e n c e  of  

t e t a n y  and r i c k e t s .  They rev iew ed  the  c a s e s  of r i c k e t s  ana 

t e t a n y  d iag no sed  o v e r  a twe lve  y e a r  p e r i o d  1924-35* A f t e r  

t h i s  t ime t h e r e  had been a c o n s i d e r a b l e  drop i n  the  in c id e n c e  

o f  t h e s e  d i s e a s e s .  T h e i r  d a t a  comprised 1,259 c a s e s  o f  r i c k e t s  

and 478  of  t e t a n y .  The s e a s o n a l  in c id e n c e  of  r i c k e t s  showed a 

r a t h e r  f l a t  cu rve  w i t h  a  maximum in  F e b r u a r y ,  March and A p r i l  

and a pronounced minimum in  September.  Tetany showed a sha rp  

peak in  March and a minimum from J u l y  to  October .  By 

o b s e r v a t i o n s  upon the  amount o f  s u n l i g h t  th e y  conf i rm ed  th e  

c o r r e l a t i o n  between th e  amount o f  s u n l i g h t  and the  amount o f  

r i c k e t s  and t e t a n y .

Capper (1946) s t a t e d  c a t e g o r i c a l l y  t h a t  i t  was u n t ru e  t o

s a y /
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say t h a t  th e  m a j o r i t y  o f  c h i l d r e n  between th e  ages  of  s i x  

months and two y e a r s  a r e  s p a s m o p h i l i c .  P e r s o n a l  o b s e r v a t i o n s  

on "numerous occasions '*  had f a i l e d  to  con f i rm  t e t a n y .

S im ila r ly  he d ism issed  many reported  c a ses  o f  te ta n y  o f  the 

newborn because a low calc ium  was not uncommon a t  th a t  age 

and n e i th e r  was a p o s i t i v e  C hvostex 's  s ig n . In the f i r s t  ten  

days of l i f e  he a s s e r te d  th a t  an in fa n t  norm ally showed a 

t r a n s ie n t  drop in  the io n is a b le  ca lc ium  of the b lood . He 

demanded a p o s i t i v e  krb*s r ea c t io n  fo r  the d ia g n o s is  of  

te tan y  and in  t h i s  as  in a l l  e l s e  he i s  a t  var ian ce  w ith  

accepted  op in ion .

Guild  (1948) w ro te  of  th e  age i n c id e n c e  o f  t e t a n y  

t h a t  68% of h e r  293 c a s e s  o c c u r r e d  in  th e  f i r s t  y e a r  o f  l i f e ,  

20% i n  th e  second and on ly  1 . 6% were over  f o u r  y e a r s  of  age .

Of the  199 c a s e s  o c c u r r i n g  in  th e  f i r s t  y e a r ,  22 were i n  th e  

second and t h i r d  months of l i f e  and the  peak was from s i x  to  

n ine  months. With r e g a r d  to  s e a so n a l  in c id e n c e  she found 70% 

of  c a s e s  o c c u r r i n g  in  th e  f i r s t  f o u r  months of  th e  y e a r  w i th  

a  sh a rp  peak  in  March f a l l i n g  s h a r p l y  a f t e r  A p r i l  and reach ing  

i t s  lo w es t  i n c id e n c e  in  J u l y .  She p o i n t e d  out the  importance  

o f  i n f e c t i o n  a s  a p r e c i p i t a t i n g  f a c t o r  where t e t a n y  was 

l a t e n t  and a l s o  t h a t  t h e  c o n v u ls io n  of  t e t a n y  was o f t e n  

unaccompanied by o t h e r  s ig n s  of  t e t a n y .
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EPILEPSY AND INFANTILE COFVLLSIOHS

B efore  c o n t i n u i n g  t o  d i s c u s s  th e  voluminous l i t e r a t u r e  

upon th e  r e l a t i o n  between i n f a n t i l e  c o n v u l s io n s  and e p i l e p s y  

i t  i s ,  I  t h i n k ,  im p o r ta n t  t o  r e a l i s e  t h a t  th e  t e rm  " e p i l e p s y "  

i s  used  v e ry  d i f f e r e n t l y  by d i f f e r e n t  a u t h o r s .  Those who 

d i s c u s s  th e  p r o g n o s i s  o f  i n f a n t i l e  c o n v u l s io n s  use  th e  t e r m  in  

i t s  u s u a l  c o n n o t a t i o n  of a  c h ro n ic  c o n v u ls iv e  d i s o r d e r  w i th  

o f t e n  a p r o g r e s s i v e  m en ta l  d e t e r i o r a t i o n  a s  a s e q u e l .  The 

d i a g n o s i s  of e p i l e p s y  in  t h i s  sense  s p e l l s  t r a g e d y  f o r  the  

p a r e n t s  and the  te rm  i s  no t  l i g h t l y  used by the humane p h y s i c i a n .  

I t  i s  obvious  from th e  c o n te x t  t h a t  t h i s  i s  by no means what 

o t h e r  w r i t e r s  i n t e n d .  Authors  who m a i n t a i n  th e  u n i t y  o f  a l l  

c o n v u ls iv e  d i s o r d e r s  do no t  imply t h i s  unhappy p r o g n o s i s  in  e v e ry  

case  of c o n v u l s io n s .  On th e  c o n t r a r y  they  i n v e i g h  a g a i n s t  t h e  

Je rem iahs  who ho ld  t h i s  v iew .  M a n i f e s t l y  t h i s  i s  a  m a t t e r  of  

d e f i n i t i o n .  Those who h o ld  t h a t  t h e  b a s i s  of a l l  c o n v u l s io n s  i s  

e p i l e p t i c  m ere ly  m a i n t a i n  t h a t  t h e r e  i s  a fundam enta l  u n i t y  in  

a l l  c o n v u l s io n s  however p rovoked ,  and t h a t  the spon taneous  

r e c u r r e n t  c o n v u ls io n s  t o  which th e  te rm  e p i l e p s y  i s  u s u a l l y  

r e s t r i c t e d ,  show a d i f f e r e n c e  -  g r e a t  though i t  may be - t h a t  

i s  a  d i f f e r e n c e  in  degree and no t  of  k in d .  Thus t h e  term 

"symptomatic  e p i l e p s y "  d i f f e r s  in  no way from the  te rm  

"symptomatic  c o n v u l s io n s "  e x cep t  in  so f a r  a s  i t  i s  an 

" o b s e r v a t i o n  g a r n i s h e d  w i th  an a s s u m p t io n . "

Aaron (1901) e x e m p l i f i e s  t h i s  view when he c a l l s  

" sym ptom at ic /
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"symptomatic  e p i l e p s y "  the  c o n v u l s io n  t h a t  he a s c r i b e s  to  

the  i r r i t a t i o n  of p e r i p h e r a l  n e r v e s  by f o r e i g n  b o d i e s  o r  

c i c a t r i c e s .  His  nBin t h e s i s  o f  th e  r e l a t i o n s h i p  be tween 

e p i l e p s y  and d y s p e p s i a  i s  r a t h e r  n e b u lo us  and  would  a p p e a r  t o  

d e r i v e  i t s  a u t h o r i t y  e q u a l l y  f rom  Galen ana  an i n c r e a s e d  o u tp u t  

o f  i n d i c a n .

Thiemich  ( 1 9 0 6 ) e x p l i c i t l y  s e p a r a t e s  t h e  c o n v u l s io n s  

o f  e p i l e p s y ,  t e t a n y  and th e  c o n v u l s io n s  of a c u t e  i n f e c t i o n s .  

"A l le  krampfe im S a i i g l i n g s a l t e r ,  b e i  denen d ie  spasm oph i le  

Grundlage  a u s g e s c h l o s s e n  werden kann ,  auch  d ie  ohne 

U b e r e r r e g b a r k e i t  a u f t r e t e n d e n  sogenann ten  " P ie b e rk ra m p fe "  und 

a n a e re  " G e le g e n h e i t  skrampfe*' im Sinne H o c h s in g e rs  s in d  mit  

g r o s s e r  "W ahrschen l ichke i t  a l s  e p i l e p t i s c h  zu d e u te n .  M 

Thiemich and B i r k  ( 1 9 0 7 ) i n v e s t i g a t e d  th e  outcome o f  64 c a s e s  

o f  i n f a n t i l e  c o n v u l s io n s  and found  r e a u r r e n c e  in  11% of c a se s  

a f t e r  two t o  f o u r  y e a r s  but  o n ly  a  t h i r d  were e n t i r e l y  f r e e  of 

n e rv o u s  d i s o r d e r s .  B i r k  (19^5) p o i n t e d  out how f r e q u e n t l y  

e p i l e p s y  began i n  e a r l y  c h i l d h o o d .  Of h i s  70 c a s e s ,  ^2 began 

b e f o r e  the  age of s i x  y e a r s .  R u s s e l l  ( 1907 ) r e p o r t e d  c a s e s  

t h a t  were t o  d e m o n s t r a te  t h a t  e p i l e p s y  was due to  sudden 

f a i l u r e  o f  th e  c e r e b r a l  c i r c u l a t i o n  b u t  a s  none of h i s  c a s e s  

were e p i l e p t i c  he can h a r d l y  be s a i d  t o  have p roved  h i s  p o i n t .  

H u tc h is o n  ( 1 9 1 1 ) a l s o  b e l i e v e d  t h a t  whereas  i n f a n t i l e  

c o n v u l s i o n s  were n o t  commonly fo l lo w e d  by e p i l e p s y  th e y  no t  

i n f r e q u e n t l y  showed n e u r o l o g i c a l  m a n i f e s t a t i o n s  l a t e r ,

A lexander  (1911) n o te d  oedema o f  t h e  p i a  a r a c h n o i d  i n  e p i l e p s y  

a n d /



- 5o -

and a c c o r d i n g l y  d e v i s e d  an o p e r a t i o n  o f  " f e n e s t r a t i o n "  f o r  

which he c la im ed  good r e s u l t s ;  i t  won no g e n e r a l  a c c e p t a n c e .

»St i l l  ( 1 9 1 2 ) found a h i s t o r y  of i n f a n t i l e  c o n v u l s io n s  in  20% 

of i d i o t  s .  In  h i s  e x p e r i e n c e  on ly  a "very  srnal-1 p r o p o r t i o n "  

o f  i n f a n t i l e  c o n v u l s io n s  p r o g r e s s e d  to  e p i l e p s y .  Cruchet  ( 1 9 1 2 ) 

i s  a l s o  o p t i m i s t i c  and wrote " q u ' i l  e x i s t e  des  c o n v u l s io n s  meme 

r e p e t e e s ;  qu i  g u e r i s s e n t ,  e t  q u ' e l l e s  g u e r i s s e n t  a u t a n t  mieux 

que l e  s u j e t  e s t  p l u s  j e u n e ; "  an o b s e r v a t i o n  a t  v a r i a n c e  w i th  

most a u t h o r i t i e s .

Marchaua ( 1 9 1 2 ) s t r u c k  a  warning  no te  and c la im ed  a 

c o n n e c t io n  between th e  c o n v u l s io n s  of e a r l y  i n f a n c y  and l a t e r  

e p i l e p s y .  G u th r ie  (19^3) c o n t r i b u t e d  an i n e l e g a n t  metaphor  when 

he l i k e n e d  th e  d i s c h a r g e  of  s u p e r f lu o u s  energy  i n  i d i o p a t h i c  

e p i l e p s y  t o  t h a t  of an a u to m a t ic  f l u s h - c i s t e r n .  He c l a s s e d  

e p i l e p s y  a s  e i t h e r  symptomatic  o r  i d i o p a t h i c  bu t  went on to say 

t h a t  t h e r e  must a l s o  be an i n h e r e n t  i n s t a b i l i t y  in  the  

symptomatic group a l s o .

E a r l y  in  the  c e n t u r y  American workers  were i n v e s t i g a t i n g  

th e  p h y s io lo g y  of  c e r e b r a l  f u n c t i o n  a t  d i f f e r e n t  l e v e l s  o f  the  

b r a i n  (S tew ar t  e t  a l i i ,  1906 , S tew ar t  and Pike  1907 > and P i k e ,  

G u th r ie  ana S te w a r t  1903) and some o f  t h i s  work bo re  a d i r e c t  

r e l a t i o n  t o  the  a e t i o l o g y  o f  c o n v u l s io n s .  This  was fo l low ed  up 

l a t e r  by s t u d i e s  on e p i l e p s y  ( E ls b e r g  and Stookey,  1923 ana 

E l s b e r g  and P i k e ,  1926) on the  same l i n e s .  The f i r s t  p o i n t  of  

i n t e r e s t  a r i s i n g  out o f  t h e i r  ex p e r im e n ts  was t h a t  c o n v u l s io n s  

c o u ld  a r i s e  i n d e p e n d e n t ly  of th e  motor c o r t e x ,  f u r t h e r m o r e ,  

t h e y /
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t h e y  found  t h a t  c o n v u l s io n s  o c c u r r e d  d u r in g  r e s u s c i t a t i o n  from 

c e r e b r a l  anaemia.  On th e  r e t u r n  of the  c i r c u l a t i o n  from a n y th i n g  

up t o  s i x  h o u r s  a f t e r  e x p e r i m e n t a l  o c c lu s io n  of  t h e  c e r e b r a l  

c i r c u l a t i o n  a  g e n e r a l i s e d  c o n v u l s io n  began ana t h i s  in  one 

e x p e r im e n t  was accompanied by a w e i rd  "yowl".

Morse (1919) f a i l e d  t o  e s t a b l i s h  any c r i t e r i a  of 

p r o g n o s i s  in  i n f a n t i l e  c o n v u l s io n s :  "There i s  no way t o

d e te rm in e  im m ed ia te ly  when a baby o r  a c h i l d  h as  a  c o n v u l s io n ,  

o r  h a s  had  r e p e a t e d  c o n v u l s io n s  o r  r e p e a t e d  a t t a c k s  s u g g e s t i n g  

p e t i t  m a l ,  w h e th e r  i t  has  e p i l e p s y  o r  w h e th e r  i t  w i l l  d e v e lo p  i t  

l a t e r .  "

Morse (1922) c r i t i c i s e d  a s  much e x a g g e ra t e d  th e  id e a  of 

r e f l e x  c a u se s  of  c o n v u l s i o n s .  He had nev e r  seen  a  f i t  a r i s i n g  

from d e n t i t i o n  t h a t  could  no t  be b e t t e r  e x p la in e d  i n  a n o t h e r  way.

B u rr  (1922) i n v e s t i g a t e d  a  l a r g e  s e r i e s  of  e p i l e p t i c s  and 

found t h a t  in  15% t h e r e  was a  h i s t o r y  of  i n f a n t i l e  c o n v u l s io n s  

fo l lo w e d  by a r e m is s io n  o f  months or y e a r s .

An im p o r ta n t  p a p e r  was p u b l i s h e d  by P a t r i c k  and Levy 

(1924) who compared a group  o f  i?00 e p i l e p t i c  c h i l d r e n  w i th  a 

group of  752 u n s e l e c t e d  c h i l d r e n .  In the  f i r s t  t h e r e  was a 

h i s t o r y  o f  i n f a n t i l e  c o n v u ls io n s  i n  20% while  i n  t h e  c o n t r o l s  

t h i s  was on ly  4%. There was a  p re p o n d e ra n t  number of  s i n g le  

e a r l y  c o n v u l s io n s  in  th e  n o n - e p i l e p t i c  group (65% of  the  t o t a l )  

and m oreover  t h e  m a j o r i t y  (75%) o t  c o n v u l s io n s  in  t h i s  non

e p i l e p t i c  group were between s i x  and sev en te en  months. They 

conclude  t h a t  "C on v u ls ion s  in  i n fa n c y  and ch i ld h oo d  n o t  e p i l e p t i c ,  

s p a s m o p h i l i c /
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" sp a sm o p h i l i c  or  symptomatic  o f  g r o s s  b r a i n  l e s i o n  a r e  

e v id en ce  o f  th em se lv e s  of the  i n d i v i d u a l ' s  i n c r e a s e d  chance  

o f  e p i l e p s y . "  There i s  no " i n t e r v a l  o f  s a f e t y "  beyond which  

e p i l e p s y  w i l l  no t  o c cu r .  The more l i k e l y  f o r e - r u n n e r s  o f  

e p i l e p s y  a re  (1) those  o c c u r r i n g  b e f o r e  s i x  months of age 

o r  l a t e r  t h a n  e ig h t e e n  months;  (2) m u l t i p l e  c o n v u l s io n s ;

(3) sev e re  c o n v u l s io n s ;  (4) l o c a l i s e d  c o n v u l s io n s ;  (5) t h o se  

a s s i g n e d  to b i r t h  t raum a;  (6) th o se  in  which t h e r e  i s  a f a m i l y  

h i s t o r y  of e p i l e p s y  o r  s i m i l a r  c o n v u l s io n s .  The more f u l l y  

t h e s e  c o n d i t i o n s  a r e  f u l f i l l e d  the more l i k e l y  i s  e p i l e p s y  t o  

f o l lo w .  The e s p e c i a l l y  ben ig n  c o n v u l s io n s  a r e  the " t e e t h i n g  

spasms" of  e l e v e n  t o  t h i r t e e n  months.

In  1924 Thom (1924a) began an im p o r ta n t  su rvey  which he 

has  m a in t a in e d  u n t i l  r e c e n t  t im e s .  In h i s  f i r s t  s e r i e s  he 

r e c o r d s  111 c a s e s  who had c o n v u l s io n s  b e f o r e  the  age of  f o u r  

y e a r s .  Of t h e s e , 62 had e i t h e r  d i e d ,  become e p i l e p t i c  o r  

m e n ta l l y  d e f e c t i v e  w h i le  49 were w e l l .  Of 29 c a s e s  of 

sp a sm o p h i l i a  9 d i e d ,  2 became e p i l e p t i c  and 5 m e n ta l l y  

d e f e c t i v e .  In a  l a t e r  s e r i e s  (Thom, 1924b) he found 7 to  10% 

of i n f a n t i l e  c o n v u l s io n s  in  an u n s e l e c t e d  group of  c h i l d r e n .

29% of th e se  were e i t h e r  retarded  or e p i l e p t i c  but t h i s  rate  

was doubled where there  was no obvious cause fo r  the c o n v u ls io n .  

In 101 c a se s  o f  un trea ted  r ic k e t s  the incidence of c o n v u ls io n s  

was 4.27% w h ile  in  35 c a se s  o f  tr e a te d  r ic k e t s  i t  was only  

1*5%. He s tr e s s e d  the f a c t  th a t  i n f a n t i l e  co n v u ls io n s  o f  a l l  

kinds in c lu d in g  te ta n y  might lea d  to damage to the brain  and 

t h a t /
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t h a t  th e  p r e v e n t i o n  of  i n f a n t i l e  c o n v u l s io n s  was t h e r e f o r e  

th e  p r e v e n t io n  o f  e p i l e p s y  in  l a t e r  l i f e .

Heuyer and Longchampt (1946) and Heuyer and L u b l in ea u  

( 1 932 ) b e l i e v e  t h a t  symptomatic  and i d i o p a t h i c  e p i l e p s y  a r e  one 

and th e  same and t h a t  th e  cause  of  one i s  t h e  cause  of the  o t h e r .  

Josep h s  ( 1 9 2 6 ) c la im e d  w i th o u t  much ev idence  t h a t  f a s t i n g  was 

a cause  o f  i n f a n t i l e  c o n v u l s io n s  even in  the  absence  of  a low 

b lood su g a r .

B ra in  (1926) i n v e s t i g a t e d  th e  h e r e d i t a r y  f a c t o r  in  

e p i l e p s y .  In  200 c a s e s  he found a fam i ly  h i s t o r y  of  c o n v u l s io n s  

in  28% as  opposed to  p ro b a b ly  un de r  10% in  a c o n t r o l  group o f  

h o s p i t a l  p a t i e n t s .  Onset in  th e  f i r s t  decade was more f r e q u e n t  

in  th o se  w i th  a  f a m i ly  h i s t o r y .  The p r o p o r t i o n  of f i r s t  born , 

was tw ice  a s  h ig h  i n  th e  e p i l e p t i c s  as  t h a t  in  the  p o p u l a t i o n  

from which th e y  were drawn. He su g g e s te d  a h e r e d i t a r y  

p r e d i s p o s i t i o n  in  a t ' l e a s t  28% of c a s e s .

In C o l l i e r ’ s Lumleian L e c tu r e s  in  1928 he s t a t e s  t h a t  

" I  s h a l l  a t t e m p t  the  argument t h a t  t h e  c l i n i c a l  phenomena met 

w i th  in  i d i o p a t h i c  e p i l e p s y ,  in  e p i l e p s y  from l o c a l  l e s i o n s  of  

th e  b r a i n ,  and in  the  symptomatic  e p i l e p s y  o c c u r r in g  in  

d i s o r d e r e d  m e ta b o l i c  s t a t e s ,  in  g e n e r a l  d i s e a s e s  and 

i n t o x i c a t i o n s ,  a re  i d e n t i c a l  and t r u l y  i n d i s t i n g u i s h a b l e . And 

t h a t  th o s e  o c c u r r in g  in  n a r c o l e p s y ,  m ig r a in e ,  v a so v a g a l  a t t a c k s ,  

i d i o p a t h i c  sy n co pa l  a t t a c k s ,  ana  p e rh ap s  a l s o  i n  t e t a n y  a re  

phenomena of th e  same o r d e r  and a re  c l o s e l y  a l l i e d  to  th o se  

of e p i l e p s y  w i th  which they  o c c a s i o n a l l y  m i x . "

-a.pile^sy/
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E p i l e p s y  i s  common in  b i r d s  and a f f e c t s  a l l  mammals and 

in  t h e s e  oc cu rs  j u s t  as  in  man, i n  i d i o p a t h i c  and symptomatic  

form. H e r e d i ty  h as  been d e m o n s t r a te d  in  p e d ig r e e  c a t t l e  w h e re  

e p i l e p s y  h a s  a p p a r e n t l y  been  t r a n s m i t t e d  w i t h  th e  f i n e s t  

c h a r a c t e r i s t i c s  of th e  s to c k .  When d i s c u s s i n g  th e  c o n v u l s io n s  

o f  symptomatic  e p i l e p s y ,  namely th o se  a s s o c i a t e d  w i th  a cu te  

i n f e c t i o n s  in  i n f a n c y ,  u rae m ia ,  e c lam p s ia  and t e t a n y ,  he 

q u a l i f i e s  the  d i s t i n c t i o n  " p re m is in g  on h ig h  a u t h o r i t y  t h a t  

t h e r e  i s  no t  one example of such c o n v u l s io n s  which h a s  no t  

c o n t in u e d  i n  some r e c o rd e d  c ase  in to  e s t a b l i s h e d  e p i l e p s y . "

He i s  at one w i th  Holmes ( 1 9 2 7 ) in  l o c a t i n g  a l l  e p i l e p s y  in  the 

c e r e b r a l  c o r t e x .

Wyll ie  ( 1 9 2 9 ) i n s i s t s  t h a t  " the  e p i l e p t i c  f i t  i s  

n o th in g  e l s e  than  a symptom; no such  d i s e a s e  a s  e p i l e p s y  

e x i s t s ,  or  can p o s s i b l y  e x i s t . "  E ae rb e r  ( 1 9 2 9 ) b e l i e v e d  t h a t  

many c a s e s  o f  the  s o - c a l l e d  " G e le g e n h e i t s k ra m p fe " d i d  n o t  have 

a  good p r o g n o s i s  and were not  i n f r e q u e n t l y  fo l low ed  by 

r e c u r r e n t  c o n v u l s io n s .  Zapper t  (1932) from a rev iew o f  the 

l i t e r a t u r e  and a su rvey  of  h i s  own m a t e r i a l  conc luded  t h a t  a t  

l e a s t  one t h i r d  of a l l  c a s e s  o f  e p i l e p s y  began b e fo r e  th e  age of 

t e n  y e a r s .  He a l s o  made th e  im por tan t  p o i n t  t h a t  t h e r e  was 

v e ry  l i t t l e  r i s e  in  th e  i n c id e n c e  of c o n v u l s io n s  a t  s c h o o l  age  

and a t  p u b e r t y .  He concluded  t h e r e f o r e  t h a t  the  " t im e s  of  

s t r e s s "  were no t  a s s o c i a t e d  w i th  an i n c r e a s e d  tendency t o  

c o n v u ls io n s .

Kennedy (1931) when d is c u s s in g  the nature of the  

c o n v u ls iv e /
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c o n v u ls iv e  s t a t e  f i r s t  d e f i n e d  e p i l e p s y  a s  "a  n e u r a l  paroxysm 

i n  r e s p o n se  t o  n o x io u s  s t i m u l a t i o n . " The w id en ess  of  h i s  

d e f i n i t i o n  i s  m a n i f e s t  in  h i s  l a t e r  s t a t e m e n t s .  He went on to  

say t h a t  e p i l e p s y  was not a d i s e a s e  and t h a t  by g i v i n g  the  

" e p i l e p s y  of  p regnancy  and u raem ia"  s e p a r a t e  t i t l e s  t h i s  f a c t  

i s  o bscu red .  Of n e c e s s i t y  he condemned th e  view of  e p i l e p s y  

a s  an i n c u r a b l e  d i s e a s e  w i th  i n e v i t a b l e  p r o g r e s s i v e  m enta l  

d e t e r i o r a t i o n  a s  n e e d l e s s l y  l u g u b r i o u s .  His view of  e p i l e p s y  

though  no t  n e c e s s a r i l y  c o r r e c t  i s  s u f f i c i e n t l y  im p o r tan t  t o  

w a r r a n t  more e x t e n s i v e  q u o t a t i o n .

"For th e  a u t h o r ’ s c l a im  i s  n o t h in g  l e s s  than  a 

q u a l i t a t i v e  u n i t y  and a q u a n t i t a t i v e  d i f f e r e n c e  in  th e  v a r i o u s  

m a n i f e s t a t i o n s  of  e p i l e p s y ,  from th e  major  s e i z u r e  th ro u g h  

p e t i t  mal t o  m ig r a in e ,  t o  r e c u r r e n t  syncope and p e r i o d i c  

endogenous e m o t io n a l  t e m p e s t s . "  He e l a b o r a t e d  h i s  t h e s i s  of 

th e  u n i t y  o f  a l l  c o n v u l s io n s  in  the  use  of  t h e  te rm  "spec t rum  of 

e p i l e p s y "  in  which t h e r e  a re  many c o lo u r s  which may merge 

i n s e n s i b l y  i n to  each  o t h e r .  "The u raem ia  and e c la m p s ia  of 

p reg n an cy ,  the  f i t s  o f  g e n e r a l  p a r a l y s i s  and b r a i n  tumour a r e  

t h e r e ;  the  spa sm o p h i l i c  c o n d i t i o n s  o f  in f a n c y  a r e  a l s o  t o  

be t h u s  grouped  . . . .  ; t h e  c h o re a  of  p regnancy  may be in  t h i s  

spectrum  a l s o ;  and ,  no t  v e r y  deep in  th e  u l t r a - v i o l e t  s e c t o r ,  

a r e  p ro b a b ly  some c a s e s  o f  m a jo r  h y s t e r i a  . . .  . "

Hunt (1931) adduces evidence of two systems in  the c e n tr a l  

nervous system  ju s t  as there  are in the autonomic system , one 

in h ib ito r y  and the other e x c i t a to r y  both norm ally working in  

harmony. C on vu ls ion s/
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C on vu ls io n s  c o u ld  t h u s  be the  r e s u l t  o f  o v e r a c t i v i t y  o f  

th e  one or  u n d e r a c t i v i t y  of the  o t h e r .  C la r k  (1931) adds  the  

p s y c h o l o g i s t ’ s c o n t r i b u t i o n  t h a t  a  f i t  i s  s imply ( s i c ) a  

r e g r e s s i v e  and p r o t e c t i v e  mechanism r e s o r t e d  t o  by a n  o v e r 

s t r e s s e d  organism  and the  v a r i o u s  e x c i t a n t s  a re  m ere ly  th o s e  

which a c t  upon t h e  fu n dam en ta l  p r e d i s p o s i t i o n .  However, of  

th o se  t h a t  have f i t s  only  abou t  60% have the  e p i l e p t i c  makeup 

and the  r e s t  a r e  n o t  t r u e  e p i l e p s y .

Davenport  (1931) on the  e co logy  of e p i l e p s y  p o i n t s  out 

how w id e sp re a d  in  n a t u r e  i s  th e  c o n v u ls io n .  A l l  r a c e s  of men 

a re  s u s c e p t i b l e  but  a  l a r g e  number of  th e  an im al  kingdom a l s o  

a r e  known t o  have c o n v u l s io n s ;  th e  h o r s e ,  c a t ,  dog, ox, p i g ,  

r a b b i t  and even b i r d s  l i k e  p o u l t r y  and the  c a n a ry .  Obviously  

t h e r e f o r e  f a c t o r s  p e c u l i a r  t o  man cannot  be a e t i o l o g i c a l l y  

e s s e n t i a l .

Thom (1931) d i s c u s s e d  the  r e l a t i o n  between i n f a n t i l e  

c o n v u l s io n s  and e p i l e p s y  of  l a t e r  l i f e .  Again the  e a r l y  

b e g in n in g  of e p i l e p s y  was s t r e s s e d ;  of  300  e p i l e p t i c s  h a l f  

had f i t s  b e f o r e  f o u r  y e a r s  of age .  He a l s o  r e p o r t e d  th e  

fo l lo w  up of  109 c a s e s  o f  c h i l d r e n  who had c o n v u l s io n s  b e fo r e  

.they were f o u r  y e a r s  o ld  and i n  whom th e  f i t s  were not  

a s s o c i a t e d  w i th  any a c u te  o r  c h r o n i c  d i s e a s e  of th e  b r a i n .  He 

found ev idence  of b r a i n  damage in  57% of  them.

E l s b e r g  and Stookey (1931) summarised t h e i r  

e x p e r im e n ta l  r e s u l t s .  C onvu ls ions  were produced  e i t h e r  by t h e  

i n j  e c t  i o n /
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i n j e c t i o n  o f  a b s i n t h e  o r  by t h e  r e l e a s e  of  c lamps upon th e  

innom ina te  and l e f t  s u b c l a v i a n  a r t e r i e s .  They found th e  

s u s c e p t i b i l i t y  to  c o n v u ls io n s  reduced  a f t e r  a  f i t  due to 

e x h a u s t i o n .  S u s c e p t i b i l i t y  to a b s i n t h e  was i n c r e a s e d  by 

th y ro id e c to m y  w hi le  d im in i sh e d  a l k a l i n i t y  o f  the  b lood had  no 

e f f e c t ;  n e i t h e r  had s t a r v a t i o n .  C o n v u ls ion s  o f  a r t e r i a l  

c lamping c o u ld  be p r e v e n te d  by an a r t i f i c i a l  s a l i n e  c e r e b r a l  

c i r c u l a t i o n .

Swif t  (1931) d e s c r i b e d  t h e  p re s e n c e  o f  anomalous s i n u s e s  

in  the  p o s t e r i o r  f o s s a .  Asymmetr ica l  development of the  

t r a n s v e r s e  and sigmoid s i n u s e s  i s  common in e p i l e p s y  and the 

p o s t e r i o r  f o s s a  i s  commonly s m a l l .  There i s  t h e r e f o r e  a  

damming up of b lo o d  in  th e  s i n u s e s  and an a c c u m u la t io n  of 

c e r e b r o - s p i n a l  f l u i d  over  th e  hem isphe res  and l a t e r  d i l a t a t i o n  

of  t h e  v e n t r i c l e s .  O p e ra t io n  t o  a l l e v i a t e  th e  c o n g e s t i o n  o f f e r e e  

cure  i n  10% of case s  and c o n s i d e r a b l e  improvement i n  50%.

Gamble (1931) o f f e r e d  e v id e n ce  of  an  u n d e r l y i n g  

d i s t u r b a n c e  in  b o d y - f l u i d  volume c o n t r o l  in  e p i l e p s y  bu t  cou ld  

no t  exc lu d e  i t s  beine, m ere ly  the p ro d u c t  of  the  c o n v u ls iv e  s t a t e  

and t h e r e f o r e  w i t h o u t  p a th o gen ic  s i g n i f i c a n c e .  P a t t e r s o n  (1931) 

a f t e r  a  review o f  the  l i t e r a t u r e  and of  h i s  own r e s u l t s  

concluded t h a t  t h e  serum c a lc iu m  i n  e p i l e p s y  was "normal w i t h i n  

th e  q u i t e  wide l i m i t s  of  i n d i v i d u a l  v a r i a t i o n . "

Oklon (1931) in  an e x h a u s t i v e  s tudy  o f  th e  c a p i l l a r i e s  

in  e p i l e p s y  conc luded  t h a t  genuine  e p i l e p s y  i s  no t  "endogenous" 

out "exogenous ."  The b r a i n  of  th e  i n f a n t  may d u r in g  d y s t o c i a  

s u f f e r /
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s u f f e r  s u f f i c i e n t  damage t o  g iv e  r i s e  to  c a p i l l a r y  

haem orrhages .  These haem orrhages  can he r e g a r d e d  a s  t h e  

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

more p r o t r a c t e d  and p a t h o l o g i c a l  th e  l a b o u r ,  the  more l i k e l y  

the  damage. Smith (1930) p u b l i s h e d  an i n v e s t i g a t i o n  i n t o  the  

degree  of  i n t r a c r a n i a l  damage to  th e  c h i l d  i n  l a b o u r .  He founa  

b l o o d - s t a i n e d  c e r e b r o - s p i n a l  f l u i d  on c i s t e r n a l  p u n c tu re  in  

73.5% of c a s e s .  The p o s s i b i l i t y  of  c o n ta m in a t io n  due t o  

i n j u r y  of  v e s s e l s  by th e  n e e d l e s  he e x c lu d e s  a s  i t  c l e a r e d  in

l a t e r  tapB. He t h e r e f o r e  c l a im s  a " p h y s io lo g ic  i n t r a c r a n i a l  

damage" i n c i d e n t a l  to  l a b o u r .

M c^uarr ie  ( 1926 ) ,  M c ^ u a r r ie ,  Husted and  Mancheste r  ( 1 9 3 1 ) 

s t u d i e d  th e  e f f e c t  o f  induced  changes  i n  the  s t a t e  o f  h y d r a t i o n  

in  e p i l e p t i c  c h i l d r e n .  They found  c lo s e  r e l a t i o n s h i p  between 

th e  o c c u r re n c e  o f  s e i z u r e s  and the  s t a t e  of  w a te r  b a la n c e .  A

n e g a t iv e  w a te r  b a la n c e  l e d  t o  few er  c o n v u ls io n s  w h i le  a 

p o s i t i v e  b a la n c e  l e d  to  more. T h is  was conf i rm ed  by Fay ( 1 9 3 1 ) 

who found t h a t  a p r o p e r  c o n t r o l  of f l u i d  i n ta k e  combined w i th  

d e h y d r a t io n  produced  in  c e r t a i n  c a s e s  a  d im in i sh e d  number of 

s e i z u r e s .  In  b o th  t h e s e  p a p e r s  v e ry  few c a s e s  were i n v e s t i g a t e  a 

and in  few er  s t i l l  were t h e r e  p o s i t i v e  f i n d i n g s .

Peterman (1932) a t t r i b u t e d  the h i g h e r  in c id e n c e  of  

c o n v u l s io n s  in  in f a n c y  m ere ly  to  the  in c id e n c e  i n  t h a t  age 

p e r i o d  o f  c e r t a i n  d i s e a s e s  which produce c o n v u l s io n s ;  t h u s  

when t h e  p e r i o d  of  t h e s e  d i s e a s e s  c e a s e d ,  so d id  th e  c o n v u l s io n s .  

He e n t i r e l y  e l i m i n a t e d  p e r i p h e r a l  i r r i t a t i o n  a s  a cause  o f  

c o n v u l s io n s .  O f /
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Of 419 c a s e s  a d m i t t e d  w i th  c o n v u l s io n s  th e  f o l lo w in g  was the 

d i s t r i b u t i o n  o f  t h e  d i a g n o s e s .  These c a s e s  were a l l  u n d e r  

f i f t e e n  y e a r s  of age and formed 1 . 9% of  the  t o t a l  a d m is s io n s .

E p i l e p s y  144 c a s e s  o r  34.4%
Acute i n f e c t i o n  90 c a s e s  o r  21.4%
Tetany 67 c a s e s  or  16%
C e r e b r a l  b i r t h  ;>5 c a s e s  of 13*1%
i n j u r y  o r  r e s i d u e
Cause unknown 23 c a ses  o r  6.7%
M is c e l l a n e o u s  35 c a s e s  o r  3.4%

With r e g a r d  to  th e  mechanism or  p r o d u c t i o n  of the  c o n v u ls io n  

of  a c u t e  i n f e c t i o n s  he s t a t e d  t h a t  i t  might  be e i t h e r  

s e p t i c a e m ia  or  " a y s r e g u l a t i o n  o f  the  w a te r  b a la n c e  which many 

i n f e c t i o n s  produce ( c e r e b r a l  oedema)".

In  100 e p i l e p t i c  c h i l d r e n  Monrad (1932a) found the  

m a j o r i t y  of c a s e s  b e g in n in g  in  t h e  f i r s t  y e a r  of l i f e ,  a 

f i n d i n g  t h a t  does n o t  seem to  a c c o rd  w i th  h i s  s t a t e m e n t  

(ilonrad 1932b) t h a t  the  p r o g n o s i s  of  i n f a n t i l e  c o n v u l s io n s  

was b e t t e r  the  younger  the p a t i e n t .  Braun (1933) a l s o  

b e l i e v e s  many i n f a n t i l e  c o n v u ls io n s  to  be e p i l e p t i c  and p o i n t s  

out  how e a r l y  e p i l e p s y  o f t e n  b e g in s .  In t h i s  c o n n e c t io n  he 

em phas ises  th e  im portance  of b i r t h  t raum a as  an a e t i o l o g i c a l  

f a c t o r .  L e a e r e r  (1934) and E c k s t e i n  (193^a ) a l s o  m a in t a in  

t h i s  view. Gbtt (1939) c l a s s i f i e d  a l l  c o n v u ls io n s  a s  e p i l e p t i c  

f u r t h e r  s u b d iv id in g  them a c c o r d i n g  to  w he ther  they were 

symptomatic  o r  e p i l e p t i c .  Faxen ( 1 9 3 5 ) fo l lo w ed  up a s e r i e s  

o f /
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o f  c a s e s  w i th  c o n v u l s io n s .  15% of  c a s e s  of e p i l e p s y  had 

r e m i s s io n s  " d ’une maniere  p robab lem ent  d u r a b l e . "  3% ° f  f e b r i l e  

c o n v u l s io n s  were m e n t a l l y  r e t a r d e d ,  5% were e p i l e p t i c  and 6% 

had d ied .  Clemmensen and Moltke (1934) r e c o r d e d  th e  age of  

o n se t  of e p i l e p s y  and found 38% began b e fo re  the  age of  t h r e e  

y e a r s .

B i r k  (1933) m a in ta in e d  t h a t  e p i l e p s y  was a  d i s t i n c t  

d i s e a s e  and d e p lo re d  th e  i n d i s c r i m i n a t e  use  o f  the  te rm  f o r  a l l  

k in d s  o f  c o n v u ls iv e  d i s o r d e r s .  S tau d er  (1939) however c a l l e d  

a l l  c o n v u l s io n s  e p i l e p t i c  and emphasised  th e  im portance  of  

u n r e c o g n i s e d  m in im al  b i r t h  t rauma a s  a c a u s e .  He made an  

i n t e r e s t i n g  a d d i t i o n  t o  t h e  c o n ce p t  of  e p i l e p s y  a s  a merging 

s e r i e s  o f  c o n v u ls iv e  s t a t e s  w i th  i d i o p a t h i c  e p i l e p s y  and 

symptomatic  e p i l e p s y  a t  i t s  e x t re m e s .  Many seeming symptomatic 

c a s e s  t h e r e a f t e r  show p r o g r e s s i v e  d e t e r i o r a t i o n  w i t h  spon taneous  

r e c u r r e n c e  and e p i l e p t i c  c h a r a c t e r  change. Such c a s e s  a re  

i n t e r m e d i a t e  i n  ty^e  and c a l l e d  by S tau d e r  "Provoked e p i l e p s y " .

He w r o t e :  "Micht d i e  f r i ih e re n  G e leg en h e i tsk ram p fe  und n i c h t  die

p h y s i o l o g i s c h e  K r a m p f b e r e i t s c h a f t  aes  K i n d e s a l t e r s  a l l e i n ,  

b i l d e n  d ie  Probleme d e r  k i n d l i c h e n  B p i l e p s i e ,  sondern  d i e s e  

p r o v o z i e r t e  E p i l e p s i e ,  b e i  d e r  s i c h  Anlage und Umwelt zu 

w e c h s e lv o l l e n  und schwer e in z u r e i h e n d e n  K r a n k h e i t s v e r l a u f e n  

zusam m enfinden ." This  u n d e r ly in g  c o n v u ls iv e  t en d en cy  in  

sjcnptomatic e p i l e p s y  he r e g a rd ed  a s  h e r e d i t a r y .  I t  was o b v io u s ly  

m ean ing le ss  t o  t r y  and d i s c e r n  the  number of e p i l e p t i c s  t h a t  

we r e /
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were i d i o p a t h i c  and the  number t h a t  were symptomatic  when 

t h i s  was m ere ly  a  m a t t e r  o f  degree*

F i t c h ,  P i g o t t  and Weingrow (1938) and P i g o t ,  Y/eingrow and 

F i t c h  (1939) found e p i l e p s y  t o  be most o f t e n  d e m o n s t ra b ly  

organ ic*  The age of  o n se t  t h e y  found h i g h e r  th an  o t h e r  a u t h o r s  - 

the  ave rag e  age b e in g  11*1 y e a r s .

F u r t h e r  an im a l  e x p e r i m e n t a t i o n  to  de te rm ine  th e  mechanism 

o f  c o n v u l s io n s  in  a c u t e  i n f e c t i o n s  was c a r r i e d  out by Wegman 

(1939)* K i t t e n s  were s u b j e c t e d  t o  a r a p i d  r i s e  in  t e m p e r a t u r e ;

25 out  o f  41 had c o n v u l s io n s .  Adult  c a t s  s u b j e c t e d  t o  the same 

t r e a t m e n t  had c o n v u l s io n s  in  a  much s m a l l e r  p r o p o r t i o n  o f  c a se s ;

2 out  of 12. When th e  r i s e  in  t e m p e r a tu re  was made more 

g r a d u a l l y  the  i n c id e n c e  of  c o n v u l s io n s  was much l e s s  even though 

c o n s i d e r a b l e  h e i g h t s  were r e a c h e d .

Peterman (1939) i n  an e x t e n s i v e  review r e i t e r a t e s  h i s  

o p in io n s  on th e  a e t i o l o g y  of  c o n v u ls io n s  and l a t e r  (1940) o f f e r s  

a  nev/ c l a s s i f i c a t i o n  i n  which i d i o p a t h i c  e p i l e p s y  i s  i n c lu d e d  as  

an  o r g a n ic  c a u se .  P r i c e  (1943) in  a rev iew  o f  224 c a s e s  of 

i n f a n t i l e  c o n v u l s io n s  found on ly  24 c a s e s  of e p i l e p s y .  Peterman 

w r i t i n g  a g a in  ( 19^ 3 ) rev iewed the  p o s i t i o n  of e l e c t r o 

e ncepha log raphy  in  th e  prob lem  of c o n v u l s io n s  and e p i l e p s y .  A 

p o s i t i v e  e l e c t r o - e n c e p h a l o g r a m  ( E . E . G . ) had  been o b ta in e d  in  85% 

of  c l i n i c a l l y  d iagnosed  c a s e s  of e p i l e p s y ,  in  52% of  non

e p i l e p t i c  r e l a t i v e s  o f  e p i l e p t i c s  and i n  15% of c o n t r o l s .

Abnormal E .E .G s.  were found in  50% of r e c r u i t s  who had a 

h i s t o r y  of  c o n v u l s io n s  in  i n f a n c y .  A l l  th o se  who had an 

a b n o rm a l /
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abnormal  E .E .  G. d id  no t  have c o n v u l s io n s  and "How many 

p o t e n t i a l  e p i l e p t i c s  l i v e  and d ie  w i thou t  e v e r  e x p e r i e n c i n g  

a  r e c o g n i s e d  c o n v u l s io n  only  the  e l e c t r o - e n c e p h a l o g r a p h  can 

r e v e a l  t o - d a y . "

Thom (1942) c o n t i n u i n g  a  su rv e y  begun i n  1924 (page 52) 

b e l i e v e d  t h a t  the  o ld  co ncep t  of  e p i l e p s y  was d i s c a r d e d  and 

t h a t  e p i l e p s y  was now r e g a r d e d  as  a  symptom of u n d e r l y i n g  p a t h 

o logy .  A c h i l d  might  have one f i t  o r  many and th e n  none u n t i l  

p u b e r t y .  Moreover the  r e l a t i o n  might be more a p p a r e n t  th a n  r e a l .  

The same i n d i v i d u a l  might  have c o n v u ls io n s  p roduced  by d i f f e r e n t  

and ind epend en t  f a c t o r s  a t  d i f f e r e n t  a g es .  Of 5>40c3 c o n s e c u t iv e  

a d m is s io n s  t o  a  c h i l d r e n ’ s h o s p i t a l ,  1% were no ted  t o  have 

c o n v u l s io n s .  He c o n s id e r e d  t h i s  too low and t h a t  some f i t s  

had  been  m issed  o r  ig n o re d .  C h i l d r e n ’ s c o n v u l s io n s  were s t i l l  

n o t  t aken  s e r i o u s l y  u n t i l  a p r e v e n t a b l e  degree o f  m en ta l  

r e t a r d a t i o n  appea red .  Of 3>46l  c h i l d r e n  who were a t y p i c a l  

c r o s s - s e c t i o n  o f  t h e  community, 233  Had c o n v u ls io n s  - 6 . 7%*

These f i n d i n g s  a r e  summarised in  Table I I I .  He conc luded  t h a t  

c o n v u l s io n s  r e p e a te d  over  a p e r i o d  o f  weeks o r  months were more 

l i k e l y  to  be fo l lo w e d  by e p i l e p s y  th a n  one c o n v u ls io n  or  a 

s e r i e s  of c o n v u ls io n s  w i t h in  a few days  o r  h o u r s .  He emphasised 

t h a t  c o n v u ls io n s  p e r  se cause  damage to  the  b r a i n  ana  m en ta l  

r e t a r d a t i o n .  In  3 ,000  u n s e l e c t e d  c h i l d r e n  1% had e p i l e p s y  w h i le  

i n  395  c h i l d r e n  w i t h  a h i s t o r y  of i n f a n t i l e  c o n v u ls io n s  12% 

had e p i l e p s y .
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TABLE I I I

In c id e n c e  of  Mental  D e fe c t  and Chronic 
C onvuls ive  D i s o r d e r  Fo l lowing  

I n f a n t i l e  C o nv u ls ion s

T o ta l  c h i l d r e n  w i th  
c o n v u l s io n s 1927 1940

1 month to  5 t h  y e a r  
s t u d i e d

C h i ld r e n  c o n t i n u i n g  
t o  have 
c o n v u l s io n s

C h i ld re n  d e f e c t i v e

C h i ld r e n  r e t a r d e d

265

3 5 ( 13^ )
42(16^)

130 -

13 (1C^) 

10(3^)

17 ( 13^)

Buchanan (1946) a l s o  su g g e s te d  the a b o l i t i o n  o f  the  old 

c o n c e p t  of  e p i l e p s y ,  Any b r a i n  g iv en  th e  n e c e s s a r y  s t im u lu s  

would r e a c t  w i t h  a  c o n v u l s io n  and c h i l d r e n  ten d e d  t o  be more 

s u s c e p t i b l e .  He p u t  t h e  p e rc e n ta g e  o f  c h i l d r e n  w i t h  i n f a n t i l e  

c o n v u l s io n s  who u l t i m a t e l y  become e p i l e p t i c  r a t h e r  h i g h ,  namely 

15 - 20%* He made th e  p o i n t  t h a t  th e  E .E.G . was not h e l p f u l  

und e r  f i v e  y e a r s  o f  age b e in g  v e ry  i r r e g u l a r  and d i f f i c u l t  t o  

i n t e r p r e t .
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The A e t io lo g y  and Changing I n c id e n c e  o f  C o n v u ls io n s

i n  Ghildhood

• (
P a r t  I I

THE AUTHOR’ S INVESTIGATION

I  I n t r o d u c t i o n -

I I  The Changing In c id e n c e

I I I  The Changing In c id e n c e  -  D i s c u s s io n

IV The P r e s e n t  S e r i e s

V S p e c u l a t i o n s  and C o nc lu s io n s
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I - I N T R O D U C T I O N

The p r e s e n t  i n v e s t i g a t i o n  was su g g e s te d  by t h e  f a l l  

i n  th e  in c id e n c e  of  r i c k e t s  and t e t a n y  and by d i s c u s s i o n s  on 

t h e  a e t i o l o g y  of  c o n v u l s io n s  t o - d a y  a r i s i n g  ou t  o f  t h a t  

o b s e r v a t i o n .

I t  was d e c id e d  t h e r e f o r e  to i n v e s t i g a t e  th e  s e a s o n a l  

i n c id e n c e  o f  c o n v u l s io n s  f o r  t h r e e  r e p r e s e n t a t i v e  q u in q u e n n ia  

o f  th e  q u a r t e r  c e n t u r y  1922  -  1946: to  c o n f i rm  t h e  s e a s o n a l

i n c id e n c e  n o ted  by Graham (1932, 1933) and to  d e te rm in e  any 

subseq uen t  change.  At the same time a d d i t i o n a l  i n f o r m a t i o n  

r e l e v a n t  t o  the  w ide r  problem of the  n a tu r e  of i n f a n t i l e  

c o n v u l s io n s  c o u ld  be e x t r a c t e d .

In  o r d e r  to  co m p le te  the  survey  of  t h i s  p rob lem  i t  was 

d e c ided  a l s o  t o  conduct  a  c r i t i c a l  i n v e s t i g a t i o n  b o th  c l i n i c a l  

and b io c h e m i c a l  of a l l  c a s e s  o f  c o n v u l s io n s  a d m i t t e d  over  a 

p e r i o d  o f  one y e a r .  I t  was though t  t h a t  t h i s  would enab le  one 

t o  e s t a b l i s h  the  e x t e n t  to  which d em on s t rab le  hyp o ca lcaem ia  can 

be re g a rd e d  a s  an a e t i o l o g i c a l  f a c t o r  in  i n f a n t i l e  c o n v u l s io n s  

t o - d a y .  I t  would a l s o  f u r n i s h  an o p p o r t u n i t y  of comparing the  

f i n d i n g s  i n  Glasgow w i th  th o se  in  Sweden ( H e r l i t z ,  1941) and 

i n  America (pete rman 1932, 1939> 194Q).
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I I  -  T H E  C H A N G I N G  I N C I D E N C E  

PREAMBLE

From th e  f o r e g o i n g  rev iew  i t  i s  e v i d e n t  t h a t  t h e r e  i s  

much t o  he l e a r n e d  no t  on ly  of  the  n a tu r e  o f  c o n v u l s i o n s  i n  

t h e m s e lv e s ,  h u t  of  the  r e l a t i v e  importance  of  t h e  v a r i o u s  

a e t i o l o g i c a l  f a c t o r s  conce rned .  There i s  l i t t l e  u n a n im i ty  i n  

p a r t i c u l a r  on t h e  degree  t o  which hypoca lcaem ia  ( to  use  a  more 

p r e c i s e  term than  e i t h e r  t e t a n y  or  s p a sm o p h i l i a )  can he 

i m p l i c a t e d  in  i n f a n t i l e  c o n v u l s io n s .  One must remember, of 

c o u r s e ,  when d i s c u s s i n g  th e  in c id e n c e  o f  r i c k e t s  and t e t a n y ,  

t h a t  t h i s  w i l l  v a ry  c o n s i d e r a b l y  w i th  th e  l o c a l i t y  s t u d i e d .  I t  

i s  c e r t a i n ,  f o r  example, ' t h a t  in  Glasgow t h e r e  has  been  in  th e  

p a s t  v e ry  much more r i c k e t s  and t e t a n y  th a n  in  o t h e r  c i t i e s  w i t h  

more su n s h in e  and l e s s  p o v e r t y  and overcrowding .  N e v e r t h e l e s s ,  

a t  the  Royal H o s p i t a l  f o r  Sick C h i ld r e n  one has  n o t i c e d  i n  

r e c e n t  y e a r s  a marked f a l l i n g  o f f  in  the  number of a d m is s io n s  

of p a t i e n t s  w i th  r i c k e t s  and t e t a n y ,  and th e s e  d i s e a s e s  once so 

common a re  now c o m p a r a t iv e ly  r a r e l y  seen .  T h is  i s  i n  any case  

what one would e x p e c t  w i th  th e  g rad u a l  improvement in  the  

s t a n d a r d s  of  l i v i n g  and in  p a r t i c u l a r  w i th  the  f o r t i f i c a t i o n  of 

N a t io n a l  D r ied  Milk  w i th  v i t a m in  D ana the  f r e e  sup p ly  of  

c o a - l i v e r  o i l  in  th e  Food O f f i c e s .

I f ,  as  was d em on s t ra ted  c l e a r l y  by Graham (1932, 1933 )* 

h ypocalcaem ia  was th e  p re d o m in a t in g  cause  of i n f a n t i l e  

c o n v u l s io n s  in  Glasgow and t h a t  t h i s  was m a n i f e s t e d  by a marked 

s e a s o n a l /
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s e a s o n a l  v a r i a t i o n  in  in c id e n c e  of t h e s e  c o n v u l s i o n s ,  t h e n  

i t  i s  obv ious  t h a t  a  g e n e r a l  d im i n u t io n  of  r i c k e t s  and t e t a n y  

would i p s o  f a c t o  not  on ly  reduce  the  number of  hypoca lcaem ic  

c o n v u l s io n s  bu t  would l i k e w i s e  reduce  th e  degree o f  s e a s o n a l  

v a r i a t i o n  and f l a t t e n  the  curve of monthly  i n c i d e n c e .  I f  the 

a l t e r i n g  p a t t e r n  o f  in c id e n c e  of  r i c k e t s  and t e t a n y  were 

r e f l e c t e d  in  th e  in c id e n c e  of  i n f a n t i l e  c o n v u l s io n s  t h i s  would 

be a  s t r o n g  argument i n  fav o u r  of an a e t i o l o g i c a l  c o n n e c t i o n .

I t  would moreover go a long way tow ards  m ee t ing  th e  c r i t i c i s m s  

of  H e r l i t z  (page 37) because  th e  s e a s o n a l  i n c id e n c e  of  

r e s p i r a t o r y  i n f e c t i o n s  should n o t  have changed t h e  same way.

SCOPE OF INVESTIGATION

As r e c o r d s  were a v a i l a b l e  a t  the Royal H o s p i t a l  f o r  

Sick C h i l d r e n ,  Y o r k h i l l ,  Glasgow, i t  was d e c id e d  to  compare 

th e  in c id e n c e  of  c o n v u l s io n s  i n  p a t i e n t s  a d m i t t e d  to  t h i s  

h o s p i t a l  d u r in g  t h r e e  r e p r e s e n t a t i v e  q u in q u e n n ia ,  1922 - 2 6 , 

1932-36 and 1942-46 r e s p e c t i v e l y .  C h i ld re n  a re  a d m i t te d  to 

t h i s  h o s p i t a l  up to and i n c l u d i n g  th e  age of tw e lv e  y e a r s .  The 

m a t e r i a l  w i l l  then  c o n s i s t  of a l l  c h i l d r e n  in  the-se p e r i o d s  

who were a d m i t t e d  w i t h  a  com pla in t  o f  one or  more c o n v u l s io n s  

o r  who su b s e q u e n t ly  had one o r  more c o n v u ls io n s  d u r in g  the 

p e r i o d  of  s t a y  in  h o s p i t a l .  For the f i r s t  p e r i o d  when the 

m ed ica l  waras  of  t h i s  h o s p i t a l  were u n d iv id e d ,  a l l  m ed ica l  

ad m iss io n s  were in c lu d e d ;  f o r  t h e  next  two, the  a d m iss io n s  to  

one m ed ica l  u n i t  only  were t a k e n .  As the number of m ed ica l  
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beds  i n  th e  t w e n t i e s  was l e s s  th a n  in  l a t e r  y e a r s  t h e r e  i s  

no v e r y  g r e a t  d i s p a r i t y .  The numbers of  m ed ica l  a d m is s io n s  

f o r  t h e  t h r e e  r e s p e c t i v e  p e r i o d s  a re  5*706, 3 ,769  and 4 ,8 8 4 .

The s t a n d a r d  of the  c a s e  r e c o rd s  in  t h i s  h o s p i t a l  has  

been h ig h  a t  a l l  t im e s  bu t  n e v e r t h e l e s s  c o n v u l s io n s  were no t  

a lw ays  n o ted  on th e  f r o n t  of the  c a s e - s h e e t  u n d e r  " c o m p la in t " .  

Fu r the rm ore  t h i s  in  any case  would n o t  in c lu d e  t h o s e  c a se s  who 

d eve loped  c o n v u l s io n s  l a t e r .  I t  was a c c o r d i n g l y  d e c i a e a  t h a t  

t h e  only way t o  a v o id  g r o s s  i n a c c u r a c i e s  was to s c r u t i n i s e  

c a r e f u l l y  each  c a s e - s h e e t .  I t  was r e a l i s e d  t h a t  the  react ing of 

over  14,000 c a s e - s h e e t s  woula of n e c e s s i t y  be a  l a b o r i o u s  ana 

t im e-consum ing  t a s k  b u t  to  be r e a so n a b ly  su re  of o n e ’ s f i g u r e s  

was o b v io u s ly  e s s e n t i a l .  One cannot  c l a im  a b s o l u t e  a c c u r a c y ,  

a s  a p a r t  from human e r r o r  in  c o m p i l a t io n  t h e r e  i s  t h e  p o s s i b l e  

e r r o r  o f  om iss ion  in  the  c a s e - r e c o r d s  and of a number o f  l o s t  

c a s e - r e c o r d s .  These,  I f e e l  w i l l  be few and may be n e g l e c t e d .  

The p rob lem  of the c r i t e r i o n  of  d i a g n o s i s  of a c o n v u ls io n  d id  

no t  a r i s e  o f t e n .  In  the  case of a g e n e r a l i s e d  f i t  t h e r e  was 

n e v e r  any doubt  on r e a d in g  th e  h i s t o r y  o r  th e  exam ina t ion .  In  

c a s e s  of " inward c o n v u ls io n s "  th e  house p h y s i c i a n  sometimes 

rec o rd ed  h i s  i n d e c i s i o n  and in  t h a t  case  t h e  i n t e r n a l  e v ia e n c e  

had to  be a s s e s s e d .  I f  the  mother  ap p ea re d  to  be r e a s o n a b l y  

c e r t a i n  in  the  r e p o r t  t h a t  h e r  c h i l d  had  had a sudden a t t a c k  of 

u n c o n sc io u s n e s s  the  case  was i n c lu d e d .  "Inward c o n v u l s io n s "  

a re  r e g a r d e d  as t r u e  c o n v u l s io n s  on the  a u t h o r i t y  o f  S t i l l  

( 1912 ) a n a /



- 69 -

and Graham (1932) a *id indeed  on t h a t  o f  my o\m  e x p e r i e n c e .

Each c a se  was t r a n s f e r r e d  to  a  H o l l e r i t h  c a r d  and the 

f o l l o w in g  p a r t i c u l a r s  n o t e d  and punched out  a c c o rd in g  to  a  

p r e - a r r a n g e d  code .  The c h i l d ’ s name, sex  and age headed  th e  

c a r d .  The age was then  c l a s s i f i e d  i n to  one of e i g h t  g ro u p s .

From b i r t h  to  t h r e e  m onths ,  over t h r e e  months b u t  under  s i x  

m onths ,  over s i x  months but  under  tw e lve  months ,  over  tw e lve  

months b u t  under  e ig h t e e n  months ,  over  e ig h t e e n  months but 

u n d e r  two y e a r s ,  over  two y e a r s  bu t  under  t h r e e  y e a r s ,  over  

t h r e e  y e a r s  but  under  f i v e  y e a r s ,  ana ove r  f i v e  y e a r s .

Although th e  p r e c i s e  d a te  of b i r t h  was r e c o r d e a  in  each  

i n s t a n c e  t h e s e  g roups  a r e  c o n v e n ie n t  in  a s s e s s i n g  a g e - i n c i d e n c e .  

I t  was n o te d  whe ther  t h e  c h i l a  had had a  c o n v u ls io n  p r e v i o u s l y .  

The ty p e  of  c o n v u l s io n  was no ted  as  e i t h e r  i n i t i a l ,  c o n t in u e d  

or  t e r m in a l .  I n i t i a l  c o n v u l s io n s  were th o se  o c c u r r in g  in  the  

f i r s t  t w e n t y - f o u r  h o u rs  of th e  i l l n e s s  a s  f a r  a s  t h i s  coula  be 

d e te rm in ed  from the  h i s t o r y .  Terminal c o n v u ls io n s  were those  

o c c u r r i n g  in  the '  l a s t  t w e n t y - f o u r  hours  of l i f e .  A l l  the  

rem a in d e r  were c l a s s e d  a s  c o n t in u e d .  The degree  of f e v e r  

d u r in g  the  f i r s t  t w e n ty - f o u r  h o u rs  of  ad m iss io n  was re c o rd e d  as  

+, ++, or  +++. A c h i l d  was r e g a rd e d  a s  a f e b r i l e  i f  the 

tem p era tu re  was no h i g h e r  than  1GO.4°F. A t e m p e r a tu re  o f  ove r  

t h i s  f i g u r e  bu t  un d e r  102°F.  was +; a t e m p e r a tu re  of over 

102°F. but  under  104°F. was ++ and a t e m p e ra tu re  o f  over  

104°F. was +++. In p r a c t i c e  th e  two middle c a t e g o r i e s  (+ and + +) 
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were added t o g e t h e r  and the comparison  made between th e  

a f e b r i l e ,  t h e  m o d e ra te ly  f e v e r e d  and the  h i g h l y  f e v e r e d  

( P l a t e  XVI). A l l  t h e s e  t e m p e r a t u r e s  a r e  r e c t a l .  The 

p re sen c e  o r  absence  of a c u t e  i n f e c t i o n  was n o te d .  Also th e  

p re s e n c e  o r  absence  of c l i n i c a l  r i c k e t s ,  c r a n i o t a b e s ,  c l i n i c a l  

t e t a n y ,  r a d i o l o g i c a l  e v id e n c e  of r i c k e t s  and the  e l e c t r i c a l  

r e a c t i o n s ,  i f  t h e s e  were done ,  were r e c o rd e d .  B iochem ica l  

f i n d i n g s  were a l s o  n o t e d .  The d i a g n o s i s  and the  outcome 

were r e c o r d e d  and th e  d a te  of  a d m iss io n .

DISEASES ASSOCIATED WITH CONVULSIONS

During  th e  t h r e e  f i v e - y e a r  p e r i o d s  t h e r e  were 14,359 

a d m is s io n s  ana of  t h e s e  1 ,2 2 5  had c o n v u l s io n s  g i v in g  a 

p e rc e n t a g e  o f  t o t a l  a d m is s io n s  of  3 .5 8 .  Table IV g i v e s  t h e  

d ia g n o s e s  of the  c a u s a t i v e  d i s e a s e s  where t h e s e  a r e  known. Only 

c a s e s  w i th  an obvious c l i n i c a l  e p i l e p s y  were so d iag no sed ;  a l l  

o t h e r  c o n v u l s io n s  o c c u r r i n g  w i th o u t  obvious  a s s o c i a t e d  d i s e a s e  

were d iag n o sed  c o n v u l s io n s  o f  unknown a e t i o l o g y .  At t h i s  

p o i n t  i t  i s  c o n v e n ie n t  to  d i f f e r e n t i a t e  be tween c a se s  

a s s o c i a t e d  w i th  obvious  p r im a ry  d i s e a s e  of the  c e n t r a l  n e rvous  

system and t h o s e  which a r e  n o t .  The consensus  of o p in io n  

a l lo w s  us to  in c lu d e  e p i l e p s y  among the  fo rm er ,  bu t  the  

c o n v u l s io n s  of  unknown a e t i o l o g y  must be i n c lu d e d  among th e  

l a t t e r  a s  c o n t a i n i n g  p resum ab ly ,  a number of c a s e s  of t e t a n y .  

Gases o f  f r a n k  t e t a n y  or  c a s e s  in  which b io c h e m ic a l  a n a l y s i s  
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TABLS IV

D i s e a s e s  a s s o c i a t e d  w i th  c o n v u l s io n s

( I )  P r im ary  D ise a s e  of
---- ----------------1
the  C e n t r a l  1

1922-26  
A c tu a l  $age 
P i g s .  t o t a l

r --------- " - *'"
[ervous Systei

1932-36 
A c tu a l  $age 
P i g s ,  t o t a l

a.
1942-46 

A c tu a l  $age 
P i g s .  t o t a l

E p i l e p s y
In f lam m atory  D ise a s e  
C e r e b r a l  haemorrhage 
m en ta l  D e f ic i e n c y  
m is c e l l a n e o u s

T o ta l

50 11 . 0$, 
121  2 6 . 6$

2 0 .4$  
27 5 .9$  

6 1 .3$
206 4 5 . 2$

53 1 5 . 2$ 
50 13.1$ 
17 4 .4 $
26 6 .3$  

4 1 . 1$
155 4 0 . 6$

60 15 .4$  
46 11 .8$  

9 2.3/- 
53 13.65

8 2 . 1;
176 45 .2 5

( I I ) Without ev id en ce  c 
Nervous System.

R e s p i r a t o r y  System

f  P r im ary  Dii

131 28 .3$  
3 0 . 7$ 
1 0 . 2$

135 2 9 . 7$

iease of the

83 2 1 . 8$ 
6 1 . 6$ 
0

89 23 .4$

C en tra l

96 24 .75  
7 i.3>.
3 0 . 85,

106 2 7 . 2}!

Acute R e s p i r a t o r y  
D ise a s e  

I n f e c t i o u s  P eve rs  
m i s c e l l a n e o u s

T o ta l

A l im en ta ry  System
22 4 .3 $  

2 0 .4 $
24 5 .2$

46 12 .0$  
2 0 .5 $

43 12 .5$

36 9-35< 
3 0 . 8};

39 1 0 . 15s

Acute I n f e c t i o n s  
M isc e l l a n e o u s

T o ta l

U r in a ry  T r a c t
12 2 . 6$ 26 6 .3$ 8 2 . 1}̂Hi s e e l  lane ous

m is c e l l a n e o u s

44 9 . 7$

17 3 .7$  
16 3 . m
77 17 .35?

54 14.1$

3 2 . 1$
2 0 . 5$

64 16 . 7$

43 12.355

7 1 . 3}t 
5 1-357

60 13.4}*

C o nvu ls ions  of  unknown 
a e t i o l o g y  

Tetany (w i tho u t
i n f e c t i o n )

U nc lass  i f  i e a
T o t a l

TOTAL 243 >'4.3^ 227 59 . 4 $ 213 5)4.355

T o ta l  A l l  Cases 454 382 339 
T o ta l  Admissions 5.706 3*769 4 ,384
Convuls ions  a s  7«95/» 10 . 1$ 7 . 9$ 

p e rc e n ta g e  of  t o t a l  
a d m is s io n s .
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had r e v e a l e d  h y p o c a lca em ia  a r e  o n ly  in c lu d e d  as  t e t a n y  i f  

t h e r e  i s  no a s s o c i a t e d  i n f e c t i o n ;  o th e r w i s e  t h e y  a r e  in c lu d ed  

u n d e r  the  h ead in g  o f  th e  a s s o c i a t e d  d i s e a s e .  Each case  i s  

i n c lu d e d  only once and in  c a s e s  w i t h  a  doub le  d i a g n o s i s  the  

p r im a ry  d i s e a s e  i s  t ak e n  w i th  th e  p r o v i s o  t h a t  i t  i s  w i th  the  

c o n v u l s io n  t h a t  we a re  p r i m a r i l y  c o n ce rn ed ;  a c c o r d i n g l y  

where a pneumococcal  m e n i n g i t i s  supe rv en es  upon a b ro n ch o 

pneumonia ana the c o n v u l s io n  i s  c o i n c i d e n t  w i th  the  appearance  

o f  th e  c o m p l i c a t i o n  th e n  th e  c o n v u l s io n  o b v io u s ly  b e lo n g s  to 

the  m e n i n g i t i c  g roup .

I t  w i l l  be seen  t h a t  th e  t o t a l  f i g u r e s  a r e  r e l a t i v e l y  

c o n s t a n t  f o r  a l l  t h r e e  p e r i o a s  r a n g in g  between 7 *9$ an(* 10 . 1$ 

of a l l  a d m is s io n s .  Fur therm ore  i t  i s  i n t e r e s t i n g  to  note  t h a t  

the  p r o p o r t i o n s  of  c a se s  c l a s s e d  a s  a t t r i b u t a b l e  to p r im ary  

d i s e a s e  of  t h e  c e n t r a l  ne rvous  sy s te m  remain much the same 

th ro u g h  a l l  p e r i o d s ,  th e  f i g u r e s  b e in g  45*2$, 4 0 .6 $  and 4 ^ .2 $  

re  sp e c t  i v e l y .

The p r o p o r t i o n  o f  a c u te  r e s p i r a t o r y  d i s e a s e  i s  much l e s s  

t h a n  t h a t  found by H e r l i t z  (1941) bu t  he was d e a l i n g  only  w i th  

those  c o n v u ls io n s  t h a t  accompanied an a c u te  i n f e c t i o n .  We 

cou ld  approxim ate  more n e a r l y  to  h i s  f i g u r e s  i f  we exclude  

th o se  c a se s  f o r  which no obvious  c a u s e ,  i n f e c t i v e  o r  o t h e r w i s e ,  

could  be d i s c e r n e d ,  namely t h e  c o n v u l s io n s  o f  unknown 

a e t i o l o g y ;  our f i g u r e  woula t h e n  be much h i g h e r .  For example 

in  1522-26  t h e r e  would be 131 c a s e s  in  a  t o t a l  of  202 or  65$.
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There h a s  been  a f a l l  i n  th e  i n c id e n c e  of  in f lam m atory  

d i s e a s e  of  th e  nervous  system as  might be e x p e c te d .  There a r e  

more c a s e s  o f  d i s e a s e  of the  a l i m e n t a r y  sy s tem  a s s o c i a t e d  -with 

c o n v u l s io n s  in  r e c e n t  p e r i o d s  b u t  the  f i g u r e s  a re  sm a l l .

MORTALITY

G enera l :

Table V g i v e s  the  m o r t a l i t y  f o r  a l l  c a s e s .  Obvious ly  

the  t e r m i n a l  c o n v u l s io n s  must be e x c lud ed  from any c o n s i d e r a t i o n  

of  th e  m o r t a l i t y  of c o n v u l s io n s .  There has  been  a  s t e a d y  f a l l  

i n  th e  d e a th  r a t e  which r e f l e c t s  t h e  g e n e r a l  t h e r a p e u t i c  

advance .  The m o r t a l i t y  of  proved  c a s e s  of  t e t a n y  h a s  f a l l e n  

l i k e w i s e .

T ABUS V 

M o r t a l i t y  of c o n v u l s io n s

To
ta

l 
No

. 
of

 
ca

se
 

s

! T
ot

al
 

No
. 

of
 

! 
d

ea
th

b

T
er

m
in

al
co

nv
ul

si
on

s

D
ea

th
s 

ex
cl

ud
in

g 
te

rm
in

al
 

co
nv

ul
s 

io
ns

D
ea

th
s 

ex
cl

ud
in

g 
te

rm
in

al
 

co
nv

ul
si

on
s 

as
 

pe
rc

en
ta

ge
 

of
 

to
ta

l 
nu

m
be

r 
of

 
ca

se
s

1922-26
1532-36
1942-46

243 
22 7 
213

93
76
42

33
32
24

65
44
13

2 6 . 2%
19 .4 ^  

8 . 5/&

1922-26
1932-36
1942-46

59
41
16

Tet
19
11

1

any
3 2 . 2% 
26.3%  

6 . 2%



’  7 4  '

I l e o - c o l i t i s ;

Table  VI g i v e s  the  m o r t a l i t y  f o r  o a s e s  of i l e o - c o l i t i s ,  

most of which i t  may be assumed were  c a se s  of d y s e n t e r y .  In  

view o f  the  f r e q u e n t  c l i n i c a l  e x p e r i e n c e  of c o n v u ls io n s  in 

severe  c a s e s  o f  t h i s  d i s e a s e  I tho u g h t  t h a t  i t  might  be of 

i n t e r e s t  t o  compare t h e  m o r t a l i t y  of  i l e o - c o l i t i s  accompanied 

by c o n v u ls io n s  w i t h  t h a t  o f  i l e o - c o l i t i s  w i th o u t  c o n v u l s io n s .  

There a r e  no c o n v e n ie n t  r e c o r d s  f o r  the  p e r i o d  1922-26 which 

was t h e r e f o r e  e x c lu d ed  from c o n s i d e r a t i o n .  I t  w i l l  'be seen t h a t  

the  case m o r t a l i t y  f o r  i l e o - c o l i t i s  w i th  c o n v u ls io n s  was 

3 0 .3^. in  1932-36  w h i le  the  m o r t a l i t y  of  a l l  c a s e s  o f  i l e o - c o l i t i s  

f o r  t h i s  p e r i o d  was 23*9/6* There ha s  been a marked f a l l  i n  th e  

case  m o r t a l i t y  of i l e o - c o l i t i s  s in c e  t h e n  and f o r  the  p e r i o d  

1942-46 ( s i n c e  i t  so happened t h a t  none of  th e  c a se s  

accompanied by c o n v u l s io n s  were t r a n s f e r r e d  to an i n f e c t i o u s  

d i s e a s e s  h o s p i t a l )  a  s i m i l a r  f i g u r e  can  be c a l c u l a t e d  and i s  

found to  be 14.3/6. i 'or  the t o t a l  case  m o r t a l i t y  of t h i s  p e r io d  

we can a ch iev e  only  a rough a p p ro x im a t io n  because  too  many were 

t r a n s f e r r e d  and th e  outcome t h e r e f o r e  i s  no t  known. I f  however , 

we r e g a r d  a l l  those  t r a n s f e r r e d  as  c u r e d ,  a  most u n l i k e l y  

p re m is s ,  the  case  m o r t a l i t y  would s t i l l  be r e l a t i v e l y  h ig h ,  

l 3 o / - .  In f a c t  o f  c o u r s e ,  i t  i s  l i x e l y  to be h i g h e r .  We can 

say t h e r e f o r e  t h a t  t h i s  i s  the  minimum case  m o r t a l i t y  ana i t  

i s  n e v e r t h e l e s s  h i g h e r  than  t h a t  fo r  the  c a se s  accompanied 

by c o n v u ls io n s .
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TABLfl VI 

M o r t a l i t y  o f  i l e o - c o l i t i s
I l e o - c o l i t i s  w i th  c o n v u l s io n s

T o ta l Died T r a n s f e r r e d Alive M o r t a l i t y
1932-36
1942-46

13
7

4
1 - I

3 0 . 8% 
W-. 3#

I l e o - c ^ l i t i s  (: .nc luc ing  c a s e s  wj. th o u t c o n v u l s io n s )
1932-36
1942-46

83
60

21
11 37

67
12

23 .9  a  

(13 .3 ; , )

SEASONAL IhTCIimC.B

The main p a r t  of the  a n a l y s i s  of t h e s e  c a se s  c o n ce rn s

the  s e a s o n a l  in c id e n c e  and f o r  t h i s  purpose  a l l  c a s e s  were

t a b u l a t e d  a c c o rd in g  to  th e  month of  a d m is s io n .  In  o r d e r  t o

o b t a i n  f i g u r e s  of  s u f f i c i e n t  magnitude  t o  be s t a t i s t i c a l l y

s i g n i f i c a n t  the  a g g re g a t e  f o r  each  f i v e - y e a r  p e r i o d  only can

be used.  There is  no s u g g e s t i o n  t h a t  c a s e s  a t t r i b u t a b l e  t o

p r im ary  d i s e a s e  of  the c e n t r a l  nervous sys tem  a re  a s s o c i a t e d  with

hypocalcaem ia  and th e s e  a r e  t a b u l a t e d  s e p a r a t e l y  and can to a

c e r t a i n  e x t e n t  be reg a rd ed  a s  c o n t r o l s .  In  f a c t  a s  w i l l  be seen

l a t e r ,  c o n t r o l s  w i l l  no t  be s t r i c t l y  n e c e s s a r y  a s  we s h a l l  be

concerned mainly  w i th  a comparison  between the p e r i o d s .

In 1922-26 t h e r e  were 5>7o6 a dm iss ion s  to  h o s p i t a l  and of

th e s e  2C6 had c o n v u ls io n s  a s s o c i a t e d  w i th  p r im ary  d i s e a s e  of

th e  c e n t r a l  nervous  system and 243 were a d m i t t e d  w i th

c o n v u ls io n s  a s s o c i a t e d  w i t h  o t h e r  d i s e a s e s  or  of  unknown 

a e t i o l o g y .  The/
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The s e a s o n a l  i n c id e n c e  of t h e s e  c a s e s  i s  shown i n  T ab le  V I I .

I t  w i l l  be n o t e d  t h a t  in  d i s e a s e  of  t h e  n e rv o u s  sys tem  t h e r e  

i s  no marked s e a s o n a l  v a r i a t i o n  beyond a  m odera te  r i s e  in  

t h e  summer months .  T h is  g ro u p  of c a s e s  c o m p r i s e s  a  d i v e r s e  

number o f  d i s e a s e s  (Table  IV) some o f  which  have a  s e a s o n a l  

in c id e n c e  ana t h e r e f o r e  i n f l u e n c e  th e  s e a s o n a l  v a r i a t i o n  of the 

whole a c c o r d i n g  to  t h e i r  r e l a t i v e  p re p o n d e ra n c e .  Table  X 

shows t h a t  i t  i s  not  to  the  e p i l e p s y  group  t h a t  t h i s  summer 

r i s e  b e lo n g s .  These r e s u l t s  a r e  shown g r a p h i c a l l y  i n  P l a t e  I I I .  

(There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  t h e s e  f i g u r e s  i f  t h e y  

a re  c a l c u l a t e d  a s  a p e r c e n t a g e  of  each  m o n th ’ s a d m is s io n s  

because  th e  monthly  a d m is s io n s  (Table V II)  a r e  f a i r l y  

c o n s t a n t • )

Of th e  248 c a s e s  w i th  c o n v u l s io n s  n o t  a t t r i b u t a b l e  to  

p r im ary  d i s e a s e  o f  the  c e n t r a l  ne rvous  sys tem, 235  were under  

f i v e  y e a r s  of age and 217 under  t h r e e .  There i s  no 

s i g n i f i c a n t  d i f f e r e n c e  w he ther  we taise the t o t a l  o r  t h e  lower  

age g ro u p s ;  t h i s  may be due to  the  s m a l l  f i g u r e s  (3 1  c a s e s )  

over the age o f  t h r e e ,  or more l i k e l y  due to  th e  f a c t  t h a t  t h e  

s e a s o n a l  v a r i a t i o n  i s  a  f e a t u r e  of th e  c o n v u l s i o n s  i n  th e  lower  

age group.  This  s e a s o n a l  v a r i a t i o n  i s  however marked. There i s  

a  sha rp  f a l l  i n  the  summer months w i th  a peak  in  J a n u a r y .  I f  

however we t a k e ,  as we a re  e n t i t l e d  t o  do,  th e  f i g u r e s  a s  a 

p e rc e n ta g e  o f  the  monthly  a d m i s s i o n s ,  the  p eak  i s  i n  l la rch  

w i th  th e  t r o u g h  in  J u l y .  These f i g u r e s  a re  shown i n  Table  VII  

a n d /
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ana  g raphed  in  P l a t e s  I  and I I .

In  1932-36 t h e r e  were 3*769 a d m is s io n s  to  Dr. Graham's  

wards and of t h e s e  195 had c o n v u l s io n s  due to  p r im ary  d i s e a s e  

of  the  n e rvous  sys tem  (Table  IV) and 227 c o n v u l s io n s  i n  which 

t h e r e  was no e v ia e n c e  o f  such d i s e a s e .  The s e a s o n a l  in c id e n c e  

of  t h e s e  c a s e s  i s  shown in  Table  V I I I .

The v a r i a t i o n  in  the  fo rm er  group d i f f e r s  f rom t h a t  of  

the  l a s t  f i v e  y e a r  p e r i o d ,  moreover t h e r e  i s  a much g r e a t e r  

d i f f e r e n c e  between t h e  a c t u a l  f i g u r e s  and  t h o s e  c a l c u l a t e a  as  

a p e rc e n ta g e  o f  each  m on th 's  a d m is s io n s ;  i t  w i l l  be seen t h a t  

each m o n th ' s  a d m is s io n s  a r e  n o t  so c o n s t a n t .  Again however ,  

t h i s  s e aso na l  curve does not  be long  to  the e p i l e p s y  group 

(Table  X). I t  must be remembered, however ,  t h a t  h e re  a s  in  

a l l  t h r e e  p e r i o d s  t h e  number of  e p i l e p t i c s  i s  Bmall.  These 

f i g u r e s  a re  shown g r a p h i c a l l y  in  p l a t e  I I I .

Of th e  227 c a s e s  no t  a t t r i b u t a b l e  to p r im ary  d i s e a s e  of 

th e  ne rvous  sys tem ,  216 were u n a e r  f i v e  ana  203 were unaer  

t h r e e  y e a r s  of age .  Here a g a i n  the  number of o l d e r  c h i l d r e n  

i s  sm a l l  (24 over  t h r e e  y e a r s  o l a ) .  In  s p i t e  o f  the  more 

marked monthly v a r i a t i o n  of  ad m iss io n s  t h e r e  i s  l i t t l e  

d i f f e r e n c e  between the  a c t u a l  f i g u r e s  and th e  f i g u r e s  expreBsea  

as  a  p e rc e n ta g e  of e ach  m o n th ' s  a d m iss io n s  (Table  V I I I ) .  As 

before  a l s o ,  t h e r e  i s  l i t t l e  d i f f e r e n c e  between the  s e a s o n a l  

in c iden ce  in  t h e  lower  age g roups  and th e  t o t a l .  T h is  

s e a s o n a l  i n c id e n c e  i s  s t i l l  marked w i th  a peak i n  Ifarch and 

a/
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a t r o u g h  in  June and J u l y .  The o v e r a l l  v a r i a t i o n  i  s however 

r a t h e r  l e s s ;  13 a s  opposed t o  26 in  1922-26.  These r e s u l t s  

a re  shown g r a p h i c a l l y  in  P l a t e s  IV and V.

In  194-2-46 t h e r e  were 4 ,3 8 4  a d m is s io n s  t o  the  same u n i t .  

Of t h e s e  176 had c o n v u l s io n s  a t t r i b u t a b l e  to  p r im a ry  d i s e a s e  of 

t h e  n e rv o u s  sys tem w h i le  213  c a s e s  cou ld  not  ]?e so a t t r i b u t e d .

The s e a s o n a l  in c id e n c e  o f  t h e s e  c a s e s  i s  shown in  Table  IX.

In th o se  o f  p r im ary  n e u r o l o g i c a l  d i s e a s e  the  se a s o n a l  

v a r i a t i o n  h a s  more in  common w i t h  the  l a s t  p e r i o d  hav ing  a 

f a l l  in  th e  summer. T h is  i s  seen  more e s p e c i a l l y  when the  

f i g u r e s  a r e  e x p r e s s e d  a s  a  p e rc e n t a g e  of each m o n th ' s  a d m is s io n s .  

The h ig h  peak  of  a d m is s io n s  i n  Jan u a ry  (5>4o) d i s t o r t s  th e  curve 

s l i g h t l y .  The e p i l e p t i c  group (Table X) h a s  a  peak  in  F e b rua ry  

and Larch  w h i le  th e  o t h e r s  o s c i l l a t e  more o r  l e s s  e v e n l y .  These 

f i g u r e s  a r e  shown g r a p h i c a l l y  in  P l a t e  I I I .

Of th e  213 c a s e s  in  which t h e r e  was no ev id e n ce  of p r i n a r y

d i s e a s e  of the  ne rvous  sy s tem ,  201 were under  f i v e  y e a r s  o f  age 

and 192 under  t h r e e .  Here a g a i n  th e  number of o ld e r  c h i l d r e n  i s

small  -  21 over  the  age of t h r e e  y e a r s .  As one would e x p e c t

th e r e  i s  l i t t l e  d i f f e r e n c e  between the s e a so n a l  in c id e n c e  in  the  

younger  age g roups  and t h a t  o f  the t o t a l .  ( P l a t e  V II).  

C a l c u l a t i o n  o f  th e  a c t u a l  f i g u r e s  a s  a p e rc e n ta g e  o f  each m on th 's  

adm iss ions  makes a s l i g h t  d i f f e r e n c e  to  the  shape of  the  curve  

( P la te  V I). This  curve however, shows a s t r i k i n g  change from 

the  form er  two p e r i o d s .  The range i s  on ly  9 and w h i le  t h e r e  i s  

some/
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some i r r e g u l a r i t y  of  cu rv e  a lm o s t  a l l  v e s t i g e  of  t h e  former 

s p r i n g  peak h as  gone.

TABLiil X

Table showing s e a s o n a l  d i s t r i b u t i o n  o f  c o n v u l s io n s  
due to e p i l e p s y  and o t h e r  cau se s  a t t r i b u t e d  to  
p r im a ry  d i s e a s e  of th e  c e n t r a l  n e rv ou s  system._____

1922-
iSPIL&PSY 

-26 193^-36 1942-46 1922-
OTHiSRS 
26 1932-36 1942-46

Jan. 3 4 6 14 8 12
Peb. 3 6 9 9 9 8
liar. 5 5 8 3 11 12
Apr. 3 10 5 14 3 9
May 3 5 5 15 11 13
June 2 7 ■5 15 10 6
Ju ly 6 6 5 15 11 9
Aug. 6 2 4 17 8 12
Sep. 4 2 5 18 8 9
Oct. 4 4 4 11 3 9
Nov. 3 3 2 10 6 5
Dec. 3 4 2 10 4 12

T o ta l 50 58 60 156 97 116

The in c id e n c e  of t e t a n y  w i l l  be c o n s id e r e d  l a t e r  but  

meanwhile i t  may be of i n t e r e s t  to  compare th e  s e a s o n a l  

in c id en c e  of the  c o n v u l s io n s  not  a s s o c i a t e d  w i th  p r im a ry  

d i s e a s e  of th e  nervous  sys tem  w i t h  t h a t  of t e t a n y .  In the  

t h r e e /
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th ree  f i v e  year  p e r io d s  th e re  have been 116  u n eq u ivoca l 

c a se s  o f  te ta n y  d iagnosed  on c l i n i c a l ,  b io ch em ica l and in  

some c a se s  e l e c t r i c a l  grounds. Of th e s e , 33 were a s s o c ia te d  

w ith  an acu te  in f e c t io n .  The sea so n a l in o id en ce  i s  shown in  

Table XI and i t  w i l l  be seen  th a t the peak i s  in  March w ith  

a rapid f a l l  in  June.

TABLE XI

Seasonal In cid en ce o f 116 
Cases o f Tetany_______

Jan: 20 Peb: 19 Mar: 27 Apr: 11

May: 14 June: 3 Ju l: 4 Aug: 3

Sep: 1 Oct: 7 Nov: 6 Dec: l

S t a t i s t i c a l  Comment; I am g r a te fu l  to  Dr. R.A, Robb o f the 

M athem atical Departm ent, U n iv e r s ity  o f  Glasgow fo r  the 

fo llo w in g  s t a t i s t i c a l  comment.

MI f  we c o n sid er  the number o f  c a se s  o f co n v u ls io n s  

in  any one month in  p rop ortion  to the p op u la tion  of 

c h ild re n  exposed to  r is k  we can a t  once say th a t  the 

p r o b a b ility  of c o n v u ls io n s  i s  very  sm all and the numbers 

o f  co n v u ls io n s fo r  the va r io u s months may thus be 

t r e a t e d /
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t r e a t e d  a s  coming from a  P o i s s o n  p o p u l a t i o n .

Owing t o  the  number of days  i n  each month be ing

u n e q u a l  we shou ld  f i r s t  c o r r e c t  the  o r i g i n a l  d a t a  by

a d j u s t i n g  them p r o p o r t i o n a t e l y ,  e . g .

bo. o f  day8 J a n u a ry  F eb ru a ry
in  5 y e a r s .  16$ 141

Thus th e  F eb ru a ry  f i g u r e s  sh ou ld  be i n c r e a s e d  i n

th e  r a t i o  iS'p. The a d j u s t e d  d a t a  f o r  t h e  p e r i o d  1922-26 
141

assuming 31 aays f o r  each month a r e  

33s 3l«6s 23; 2 5 . 3s 2 3 s 2^*3s
7: 15: 16. i>: 22: 18 .7 :  15: T o ta l  2b0.4

The c o r r e c t i o n s ,  however, a r e  sm al l  and  only 

s l i g h t l y  a f f e c t  the  r e s u l t s :  t h e  o r i g i n a l  d a t a  have

t h u s  been used  in  t h e  f o l lo w in g  a n a l y s i s .

We t e s t  the  h y p o t h e s i s  t h a t  the number of  c a s e s  o f  

c o n v u l s io n s  f o r  the  v a r i o u s  months i s  homogeneous, t h a t

i s ,  show no s i g n i f i c a n t  v a r i a t i o n  from each o t h e r ,  by

c a l c u l a t i n g  the P o i s so n  Index o f  D i s p e r s i o n ,  namely
X  = 51* cx, - x ) A 

< = 1 x

where x.± i s  t h e  number of  d e a t h s  in  Jan u a ry  

X£ M 11 " 11 ’* “ Feb ru a ry

•  •  •

•  •  •

x 12 M “ " H " M December

and x  » xj+ x 2  +X12

12

The r e /
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There e r e  11 d eg rees o f  freedom  and i f  X > 19*7 

we may say th a t th ere  i s  a s ig n if ic a n t  se a so n a l v a r ia t io n .  

The fo llo w in g  r e s u l t s  were ob ta in ed :

P eriod Remarks

1922-26

1932-36

1942-46

2 7 .1

19 .5
5*4

H ighly s i g n i f i c a n t  

Bordering on s ig n i f i c a n c e  

Hot s i g n i f i c a n t

( i t  should  be rem arked  however ,  t h a t  t h e r e  a p p e a r s  to  

be a  s l i g h t  ten d e n cy  f o t  th e  number o f  c a se s  to  f a l l  a s  one 

p ro ceed s  from 1922-26 t o  1942-46.  This  v a r i a t i o n  w i l l  

a p p e a r  i n  the  c a l c u l a t i o n s  f o r  X* and make them s l i g h t l y  

h i g h e r  t h a n  th ey  should  be .  See a l s o  n o te  below r e g a r d i n g  

th e  s i g n i f i c a n c e  t o  th e  t o t a l s  f o r  e a c h  p e r i o d . )

Thus t h e r e  i s  a  marked s e a s o n a l  v a r i a t i o n  i n  1922-26 

and a ten d en cy  f o r  such  i n  1932-36* The f i g u r e s  f o r  the 

p e r i o d  1942-46 however show v a r i a t i o n s  which must be 

c o n s i d e r e d  a s  random f l u c t u a t i o n s .

By a  w e l l  known p r o p e r t y  of P o i s s o n  d i s t r i b u t i o n s  the  

t o t a l s  f o r  e ach  p e r i o d ,  v i z .

are a l s o  P o is so n , and a X * -te s t  ap p lied  a s  shown above 

shows th a t  there  i s  no s i g n i f i c a n t  v a r ia t io n  between 

t h e /

P eriod  Ho. o f  c a s e s

1922-26 243

1932-36 22?
1942-46 213
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the t o t a l s .

In order to i n v e s t i g a t e  whether the number of c a s e s  

fo r  each month f o r  a l l  the  p er io d s  are in  a homogeneous 

group, I have a p p lied  a X - t e s t  which in  e f f e c t  amounts to  

in v e s t ig a t in g  whether fo r  any one month the numbers o f  

c a se s  f o r  each  per iod  are merely p r o p o r t io n a l  to the t o t a l s  

f o r  each p er io d . For example

January Whole Year 

1922-26 33 248
1932-36 24 227
1942-46 16 213

I s  i t  the case  th a t  the r a t io  o f  33 to  24 to  16 i s  

apart from random f lu c t u a t io n s  the same as  the r a t io  o f  

248 to  227 to  213? and s im i la r ly  fo r  the o th er  months. We 

f in d  f o r  22 d egrees o f  freedom

X"1 * 19 -4 5 4 , . 7 0 <.P < ..50

For s ig n i f i c a n c e  the va lue  o f  XT should he a va lu e ,X «  

say such th a t  the p r o b a b i l i ty  o f  P o f  v a lu e s  o f  X* > X \  

should be 0 .0 5  or l e s s .  Here P l i e s  between 0 . 7 0  and 0 . 5 0  

and thus we say th a t  the data are homogeneous.

This r e s u l t  might appear to be contrary  to th at  

obtained above, namely th a t  the period  1922-26 shows a 

s i g n i f i c a n t  se a so n a l  v a r ia t io n  whereas the p er iod  1942-46 

shows no s i g n i f i c a n t  v a r ia t io n .  This may be ex p la in ed  by 

s a y in g /
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sa y in g  t h a t  w h i le  th e  f l u c t u a t i o n s  i n  1922-26  a r e  

s u f f i c i e n t l y  v i o l e n t  t o  cause s i g n i f i c a n t  v a r i a t i o n  and 

th o s e  i n  1942-46 a r e  r a t h e r  sm a l l  c a u s in g  no s i g n i f i c a n t  

v a r i a t i o n ,  the  f l u c t u a t i o n s  in  1922-26  from month to  month 

keep i n  s t e p  w i th  th o s e  i n  1942-46 to  a  d eg ree  s u f f i c i e n t  to  

make d i f f e r e n c e s  between them n o n - s i g n i f i c a n t .  To i l l u s t r a t e  

t h e s e  p a r t i c u l a r  p e r i o d s  I have a d j u s t e d  th e  m onth ly  d a ta  

f o r  th e  p e r i o d  1942-46 so t h a t  the  t o t a l  number of  c a s e s  in  

t h a t  p e r i o d  i s  e q u a l  t o  t h e  t o t a l  number in  1922-26.  I t  

w i l l  be seen  from th e  d iagram  ( p l a t e  XIX) t h a t  t h e r e  i s  a 

ten d en cy  f o r  the  a d j u s t e d  1942-46 numbers t o  keep i n  s t e p  

w i t h  th o se  f o r  1922-26  and t h e  d i f f e r e n c e s  t ak en  as a whole 

canno t  be c o n s id e r e d  s i g n i f i c a n t .  (Using th e  o r i g i n a l  d a ta  

I have t e s t e d  th e  h y p o t h e s i s  t h a t  f o r  any one month the  

r a t i o  of  the  number of  c a s e s  i n  1922-26  t o  th e  number o f  

c a s e s  in  1942-46 i s  e q u a l  t o  the  r a t i o  of the  t o t a l  number 

of  c a s e s  i n  t h e s e  p e r i o d s ,  v i z .  243 a p a r t  from random
233

f l u c t u a t i o n s ,  and I  f i n d  13*7, . 3 0 < P < . 2 0 .  This  

shows t h a t  th e  d a t a  shou ld  be c o n s id e r e d  hom ogeneous .)

The f i n a l  c o n c l u s i o n s  a r e  t h a t  the m onth ly  v a r i a t i o n s  

f o r  1922-26  a r e  s u f f i c i e n t l y  l a r g e  to  g ive  a  marked s e a s o n a l  

v a r i a t i o n .  The v a r i a t i o n s  f o r  1932-36  a r e  s m a l l e r  and 

b o r d e r  on s i g n i f i c a n c e ,  w h i le  th o se  f o r  1942-46 a r e  s m a l l  

and cannot  be c o n s i d e r e d  s i g n i f i c a n t .  The monthly  v a r i a t i o n s

f o r  each  p e r i o d  keep  in  s t e p  to  a  c e r t a i n  e x t e n t ,  however , 

a n d /
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and t h e  whole  s e r i e s  o f  d a t a  must be c o n s i d e r e d  homogeneous."

AGE INCIDENCE

The age i n c id e n c e  of a l l  p e r i o d s  and a l s o  of the  116

c a s e s  o f  t e t a n y  i s  shown i n  Table XII .

Cases of P r im ary  D isease  of Nervous System.

I n  1922-26 56 of  th e  2^6 c a s e s  were under  one y e a r  of age

and 108 were under  two y e a r s  of age.  60  were i n  the  t e t a n y  

ag e -g ro u p  o f  s i x  t o  e i g h t e e n  months.  Of the  f i r s t  two y e a r s  

o f  a g e ,  twelve  to  e i g h t e e n  months c o n ta in e d  th e  peak  b u t  77 

c a s e s  were o v e r  t h r e e  y e a r s  o ld .  This  i s  shown g r a p h i c a l l y  

in  P l a t e  V I I I .

In  1932-36 p i  c a s e s  out o f  th e  t o t a l  o f  lp9 were unde r  

one y e a r  o f  age w h i le  72 were u n d e r  two y e a r s  of a g e .  I n  the  

t e t a n y  a g e -g ro u p  o f  s i x  to e i g h t e e n  months t h e r e  were 3°  c a s e s .

Of the  f i r s t  two y e a r s  the  peak was in  th e  f i r s t  t h r e e  months w i t l

a  dec ided  minimum in  the  age group e i g h t e e n  to  t w e n ty - f o u r  

months. 67 c a s e s  were o ve r  t h r e e  y e a r s  o ld .  This i s  shown 

g r a p h i c a l l y  in  P l a t e  X.

In  1942-46 62 out  o f  the  t o t a l  o f  176 c a s e s  were under  

one y e a r  o f  age and 79 were under  two y e a r s  of  a g e .  In  th e  

t e t a n y  a g e -g ro up  o f  s i x  to  e i g h t e e n  months t h e r e  were 32 c a s e s .

Of th e  f i r s t  two y e a r s  th e  maximum in c id e n c e  was a g a in  i n  the

f i r s t  t h r e e  months of l i f e  w i th  a  minimum in  th e  age group 

twelve  to  e i g h t e e n  months and e i g h t e e n  t o  t w e n t y - f o u r  months.

74 c a s e s /
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74 c a s e s  were o v e r  t h r e e  y e a r s  of age* This  i s  shown 

g r a p h i c a l l y  in  P l a t e  X II .

Gases Not A t t r i b u t e d  t o  D ise ase  o f  NervouB System*

In 1922-26 136 ou t  of  the  t o t a l  o f  243 c a s e s  were und e r  

one y e a r  o f  age and 202 c a s e s  were u n d e r  two y e a r s  o f  age*

102 c a s e s  were i n  t h e  a g e -g ro u p  s i x  t o  e ig h t e e n  monthB. Of the  

f i r s t  two y e a r s  t h e r e  i s  a  marised peak  in c id e n c e  in  the  second 

s i x  months of l i f e  and a f i g u r e  no t  much l e s s  i n  th e  t h i r d  s i x  

months of l i f e .  Only 23 c a s e s  were over  t h r e e  y e a r s  of age* 

T h is  i s  shown g r a p h i c a l l y  in  P l a t e  IX.

In  1932-36 144 out  o f  a  t o t a l  o f  227 c a s e s  were under  

one y e a r  o f  age and 132 were unde r  two. In  th e  age g roup  s i x  

t o  e i g h t e e n  months t h e r e  were 69 c a s e s .  In  t h e  f i r s t  two y e a r s  

o f  l i f e  t h e  peak  in c id e n c e  i s  t h i s  time i n  the  f i r s t  t h r e e  

months b u t  th e  f i g u r e  f o r  the  a g e -g ro u p  s i x  to  twelve  months 

i s  n o t  much lo w e r .  There i s  a  sudden f a l l  a f t e r  the  f i r s t  

y e a r  o f  l i f e  and on ly  24 c a s e s  a re  ove r  t h r e e  y e a r s  of  a g e .

This  i s  shown g r a p h i c a l l y  in  P l a t e  XI.

In  1942-46 100 c a s e s  ou t  of th e  t o t a l  of  213 were 

u nd e r  one y e a r  o f  age and 148 c a s e s  were under  two. In  th e  

age-g ro u p  s i x  t o  e i g h t e e n  months t h e r e  were 53 c a se s .  In  th e  

f i r s t  two y e a r s  o f  l i f e  t h e r e  i s  a  marked peak  in c id e n c e  i n  the 

f i r s t  t h r e e  months o f  l i f e  w h i le  t h e  in c id e n c e  in  the  o t h e r  

a g e-g ro u p s  remains  r e l a t i v e l y  s t e a d y  w i t h  a f a l l i n g  o f f  in  the  

o l d e r  g ro u p s .  There a r e  on ly  34 c a se s  o v e r  th e  age of  t h r e e  

y e a r s .  T h i s /
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This  i s  shown g r a p h i c a l l y  i n  P l a t e  X I I I .

T e tan y .

The age i n c i d e n c e  o f  the  116 c a s e s  o f  t e t a n y  t a k e n  f rom 

a l l  t h r e e  f i v e  y e a r  p e r i o d s  i s  shown g r a p h i c a l l y  i n  P l a t e  XIV. 

There a r e  77 c a s e s  u n d e r  one y e a r  and 109 c a s e s  u n d e r  two y e a r s  

o f  a ge .  The l a r g e s t  number of c a s e s  f a l l s  w i t h i n  t h r e e  and 

e i g h t e e n  months (34 c a s e s )  b u t  t h e r e  i s  a  s i g n i f i c a n t  i n c i d e n c e  

i n  th e  f i r s t  t h r e e  months o f  l i f e  (17  c a s e s ) .

DISTRIBUTION OF TYPES OF CONVULSIONS

The d i s t r i b u t i o n  o f  t y p e s  of c o n v u l s i o n s ,  e i t h e r  

i n i t i a l ,  c o n t i n u e d  o r  t e r m i n a l ,  of a l l  p e r i o d s  t o g e t h e r  w i th  

t h a t  of th e  116 c a s e s  of  t e t a n y  i s  shown i n  Table  X I I I .

Cases of  P r im ary  D ise ase  o f  Nervous System.

In  1922-26 73*3%  o f  c a s e s  had c o n v u l s io n s  t h a t  were 

c o n t in u e d  beyond th e  f i r s t  24 h o u r s  o f  the  i l l n e s s  and  were 

no t  t e r m i n a l ,  i n  1932-36  t h i s  f i g u r e  was 6 7 *1% and i n  

1942.46 i t  was 71* The numbers o f  t e r m i n a l  c o n v u l s io n s  f o r  

the  t h r e e  p e r i o d s  r e s p e c t i v e l y  were 15.1%, 9.0% and 4.7%. The 

number of  i n i t i a l  c o n v u l s io n s  11,6%, 2 3 . 9% and 23.8%. T h is  i s  

shown i n  a compound h i s t o g r a m  i n  P l a t e  XV.

Gases Not A t t r i b u t e d  t o  D ise a s e  o f  Nervous System.

Here t h e r e  i s  seen  a  s t e a d y  r i s e  i n  t h e  p r o p o r t i o n  of 

i n i t i a l  c o n v u l s io n s  from 1922-26 t o  1942-46,  th e  r e s p e c t i v e  

f i g u r e s /
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f i g u r e s  b e in g  38.2%, 43.2% and 57*3$« This  r i s e  h a s  been  a t  ! 

th e  expense  of c o n t i n u e d  c o n v u l s io n s  which have a c c o r d i n g l y  

f a l l e n  f rom 48.4% th ro u g h  42.3% t o  31*5%. The t e r m i n a l  

c o n v u l s io n s  have rem ained  r e l a t i v e l y  c o n s t a n t  b e in g  1 3 *3% i n  

th e  f i r s t  p e r i o d ,  14.5% i n  t h e  second and 11.2% i n  t h e  t h i r d .  

These a r e  shown g r a p h i c a l l y  i n  a  compound h i s t o g r a m  ( P l a t e  XV).

Tetany. ^

The p re d o m in a t in g  ty p e  of c o n v u l s io n s  i n  t e t a n y  i s  the  

c o n t in u e d  c o n v u l s io n  be ing  64.6% o f  t h e  t o t a l .  Term ina l  

c o n v u l s io n s  a r e  o n ly  r a r e l y  t e t a n i c  (0 .9%).  A h i s t o g r a m  of 

t h e s e  f i g u r e s  i s  a l s o  g iven  i n  P l a t e  XV.

DEGREE OP FEVER ON ADMISSION

Only th o s e  c a s e s  w i t h  c o n v u l s io n s  no t  a t t r i b u t a b l e  to

p r im a ry  d i s e a s e  o f  th e  c e n t r a l  ne rvous  sys tem  were c o n s i d e r e d

and o f  t h e s e  only  th o s e  w ith  e v id e n c e  of an  acu te  i n f e c t i o n

(Table  XIV). The t o t a l  number of c a s e s  concerned  was 170 in

the  f i r s t  p e r i o d ,  160 in  the  second and 148 in  the  l a s t .  Of

t h e s e  14.8% were a f e b r i l e  w hi le  32*9% Rad a t e m p e r a tu re  of  over

104°P in  th e  p e r i o d  1922-26. In  th e  second p e r i o d  19*5% were

a f e b r i l e  w h i le  23*7% had  a  t e m p e ra tu re  o f  over  1040F. I n  the

p e r io d  1942-46, 30*3% were a f e b r i l e  w hi le  on ly  16 . 2% had a

temperature o f  over 104°F. This i s  shown g r a p h ic a l ly  in  P la te  XVI

In t e t a n y  where only t h o s e  w i th  an a c u t e  i n f e c t i o n  were

s e l e c t e d ,  o f  a  t o t a l  o f  88 c a s e s ,  20 were a f e b r i l e  and 11 had 

a /
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a t e m p e r a tu re  o f  ov e r  104°P.

HISTORY OP PREVIOUS C033VULSI0NS

Table  XV shows the  number of  c a s e s  w i t h  a  h i s t o r y  of 

p r e v i o u s  c o n v u l s i o n s .  In  d i s e a s e s  o f  the  c e n t r a l  ne rv o us  

sys tem  t h e r e  i s  a  marked r i s e  in  the  number w i t h  such a  

h i s t o r y  from 27e/o i n  1922-26  t o  4 7 .7 $  i n  1932-36 and 4 3 .8 $  in  

1942-46. In c a s e s  n o t  a t t r i b u t a b l e  t o  p r im a ry  d i s e a s e  of  the  

c e n t r a l  ne rv ou s  sys tem  t h e r e  h a s  been l i t t l e  change.  In  

1922-26 th e  f i g u r e  was 15*7#, in  1932-36,  2 2 .5 #  and i n  1942-46 

i t  was 1 7 •

TABLS XV

Table  showing the  number of  c a s e s  
w i t h  a  h i s t o r y  of  p r e v i o u s  

c o n v u ls io n s

1922-26
A ctu a l  
f i g u r e s  %

1932-36
A c tu a l  
f i g u r e s  /

1942-46 
A c tu a l  
f i g u r e s  %

C onvuls ions  a s s o c i a t e d  
w i th  p r im a ry  d i s e a s e  
o f  the  C.N.S.

C onvuls ions  n o t  
a s s o c i a t e d  w i t h  p r im ary  
d i s e a s e  of th e  C.2J. S.

56 27 

39 15.7

74 4 7 .7  

51 2 2 .5

36 4 3 .8  

38 17 .8

THa INCIDayCJS op c l ix ic a l  r ic k b t s  and tetahy 

I n view o f  the  r a r i t y  of b o t h  t h e s e  c o n d i t i o n s  t o - d a y  i t

w o u ld /
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would be s u r p r i s i n g  i f  t h e r e  had  n o t  been a  marked r e d u c t i o n  

i n  t h e  number of c a s e s  o f  c o n v u l s io n s  showing a t  th e  same 

t ime c l i n i c a l  e v id e n c e  of  t h e s e  d i s e a s e s .  (Table  XVI).

TABLE XVI

The i n c id e n c e  of c l i n i c a l  r i c k e t s  and 
c l i n i c a l  t e t a n y  in  c a s e s  of  c o n v u l s io n s  
 d u r in g  t h r e e  f i v e  y e a r  p e r i o d s

R i c k e t s
1922 1932 

-26 -36
1942
-46

1922
-26

Te tany
-1932

-36
1942

-46

C o nvu ls ions  a t t r i b u t e d  t o  
p r im a ry  d i s e a s e  o f  th e  
C.H.S. 25 5 2 0 1 0

C onvu ls ions  a s s o c i a t e d  
w i t h  an a c u t e  i n f e c t i o n  
and no t  a t t r i b u t e d  t o  
p r im a ry  d i s e a s e  of the
C. jM . S. 33 48 22 56 25 1

Convuls ions  no t  a s s o c i a t e d  
w i th  an  a c u t e  i n f e c t i o n  and 
no t  a t t r i b u t e d  to  p r im ary  
d i s e a s e  of the C.N.S. 16 6 1 16 2 0

T o ta l  c o n v u l s io n s  n o t  
a t t r i b u t e a  to  p r im a ry  
d i s e a s e  of the  O.K. S. 104 54 23 72 27 1

Gases o f  P r im ary  D i s e a s e s  of Nervous System.

In  1922-26 t h e r e  were 25 c a s e s  o f  c l i n i c a l  r i c k e t s  and 

no c a s e 8 of c l i n i c a l  t e t a n y .  In  the  n e x t  two p e r i o d s  t h e r e

were 5 and 2 c a s e s  o f  c l i n i c a l  r i c k e t s  r e s p e c t i v e l y  w h i l e  t h e r e  

w a s /



was one case  o f  c l i n i c a l  t e t a n y  in  1932-36 and none in  194-2-46. 

The in c id e n c e  o f  c l i n i c a l  r i c k e t s  i s  shown g r a p h i c a l l y  i n

P l a t e  XVII and t h a t  of c l i n i c a l  t e t a n y  i n  P l a t e  XVIII .

Gases Not A t t r i b u t e d  to  D ise a s e  o f  Nervous System.

These were d i v id e d  i n t o  th o s e  a s s o c i a t e d  w i th  an a c u te  

i n f e c t i o n  and th o s e  t h a t  were n o t .  Of the  fo rm er  t h e r e  were 

83 c a s e s  of r i c k e t s  in  the  f i r s t  p e r i o d  and on ly  22 in  the l a s t  

fhe f i g u r e s  f o r  t e t a n y  a r e  even more s t r i k i n g  w i th  56 c a s e s  i n  

the  f i r s t  p e r i o d  and on ly  1 i n  t h e  l a s t .  The t o t a l s  a r e  104 

c a se s  o f  r i c k e t s  in  1922-26 and 23 in  1942-46 w h i le  th o se  f o r  

t e t a n y  a re  72 and 1 r e s p e c t i v e l y .  These a r e  shown g r a p h i c a l l y  

r i c k e t s  in  P l a t e  XVII and t e t a n y  in  P l a t e  XVIII.
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I I I -  D I S C U S S I O N

DISEASES ASSOCIATED WITH CONVULSIONS

One must beware o f  d raw ing  c o n c l u s i o n s  f rom  th e  number 

of  a d m is s io n s  to  a  h o s p i t a l .  Many f a c t o r s  b e s i d e s  t h e  a c t u a l  

in c id e n c e  of th e  d i s e a s e  determine t h e  number of  c a s e s  

a d m i t te d  to  a  h o s p i t a l  a t  one t im e .  Urgent  and s e r i o u s  c a se s  

w i l l  o f t e n  be a d m i t te d  in  much h i g h e r  p r o p o r t i o n s  t h a n  the 

g e n e r a l  i n c id e n c e  would s u g g e s t .  fu r th e rm o re  shou ld  the  

c a p a c i t y  o f  a  h o s p i t a l  be reduced  the  r e d u c t i o n  of  u r g e n t  

a d m is s io n s  w i l l  be v e ry  much l e s s  than  t h a t  of r o u t i n e  o r  

n o n -u rg en t  a d m is s io n s .  This  o f  c o u rse  a p p l i e s  p a r t i c u l a r l y  to  

c o n v u l s io n s .

•During th e  l a s t  t w e n t y - f i v e  y e a r s  the  numbers o f  case s

of c o n v u l s io n s  a d m i t t e d  have been  c o n s i d e r a b l y  i n c r e a s e d .  In

Table IV th e  f i g u r e s  f o r  the two l a t e r  f i v e  y e a r  p e r i o d s

r e p r e s e n t  a p p ro x im a te ly  h a l f  the  a d m is s io n s  to  t h e  h o s p i t a l .

Thus th e  e s t im a teun u m b er  of  c o n v u l s io n s  a d m i t t e d  d u r i n g  the

t h r e e  p e r i o d s  would b e ,  1922-26,  454 ,  1932-36,  764,  and

1942-46,  778. We a r e  n o t  e n t i t l e d  on t h i s  accou n t  to  assume

w i th o u t  f u r t h e r  ev id e n ce  t h a t  t h e r e  h a s  been an i n c r e a s e  i n  the

a b s o lu te  in c id en c e  of c o n v u l s io n s  in  Glasgow. I t  may w e l l  be

t h a t  the  ex p an s io n  in  the s i z e  o f  th e  h o s p i t a l  t o g e t h e r  p e rh a p s

w i th  a change in  the  p o l i c y  o f  the  l o c a l  p r a c t i t i o n e r s  w i l l

s u f f i c e  to e x p l a i n  the  a p p a r e n t  i n c r e a s e .  On th e  o t h e r  hand 

t h e r e /
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t h e r e  i s  n o t h i n g  i n  t h i s  f i n d i n g  t o  p r e c l u d e  the  p o s s i b i l i t y  

t h a t  t h e r e  has  been an i n c r e a s e  i n  the  i n c id e n c e  of  c o n v u l s io n s  

in  t h i s  a r e a  th o ug h  sh o u ld  t h i s  be th e  case one m igh t  r a t h e r  

ex p ec t  th e  convu ls ions ,  e x p r e s s e d  a s  a  p e rc e n t a g e  o f  t o t a l  

a d m iss io n s  t o  i n c r e a s e .  For  the  t h r e e  f i v e  y e a r  p e r i o d s  t h i s  

would be 7*95» 10 .1  and 7 .9  r e s p e c t i v e l y .  As we s h a l l  see  

l a t e r  the  f i g u r e  f o r  1947/43 i s  r a t h e r  l e s s ,  6 . O'/. This  

i l l u s t r a t e s  the  p o i n t  t h a t  whereas  we may not draw c o n c l u s i o n s  

from the t o t a l  numbers of a d m is s io n s  we may from t h e i r  

p r o p o r t i o n a l  r e l a t i o n s h i p s .  More p a r t i c u l a r l y  when we a r e  

c o n s i d e r i n g  a symptom such a s  a  c o n v u ls io n  we may examine th e  

r e l a t i v e  p r o p o r t i o n s  of  th e  v a r i o u s  c a u s a t i v e  f a c t o r s .

On examining Table IV one n o t i c e s  t h a t  t h e r e  h a s  been 

no change in  the  r e l a t i v e  p r o p o r t i o n s  of  c a s e s  a t t r i b u t a b l e  

to  p r im a ry  d i s e a s e  of the  c e n t r a l  n e rvous  system and c a s e s  not  

so a t t r i b u t a b l e .  The t h r e e  f i g u r e s  4 5 . 4 0 . 6 /  and 4 ^ . 2 /  a r e

s u f f i c i e n t l y  c l o s e  to  i n d i c a t e  no s i g n i f i c a n t  change. This  i s  

the  more rem arkab le  when we no te  t h a t  t h e r e  h as  been  a  marked 

f a l l  i n  the  i n c id e n c e  of  a c u te  in f lam m ato ry  d i s e a s e  of the  

c e n t r a l  n e rvous  sys tem. T h is  f a l l  i n c i d e n t a l l y  i s  l a r g e l y  

t h a t  of  m e n i n g i t i s ,  b o t h  m en ingococca l  and t u b e r c u l o u s .  The 

p r o p o r t i o n  due to in f lam m ato ry  d i s e a s e  h a s  j f a l l e n  to l e s s  th an  

h a l f  du r in g  the  tw e n ty - f i v e  y e a r s  under  c o n s i d e r a t i o n .  This  I 

t h i n k  we may tak e  to  be a  t r u e  f a l l  i n  the in c id e n c e  of the  

c a u s a t iv e  d i s e a s e  r a t h e r  than  a f a l l  i n  the  in c id e n c e  of 

c o n v u ls io n s  in  t h e s e  p a r t i c u l a r  d i s e a s e s .  The i n c r e a s e  t h a t  

c o u n t e r a c t s /



c o u n t e r a c t s  t h i s  f a l l  in  t h e  t o t a l  p e r c e n t a g e  i s  l a r g e l y  in  

the  group of  e p i l e p s y  and m e n ta l  d e f i c i e n c y .  I t  i s  o f  c o u rse  

p o s s i b l e  t h a t  more o f  t h e s e  a r e  now b e in g  s e n t  t o  h o s p i t a l  

though i t  i s  d i f f i c u l t  t o  see why t h i s  shou ld  be so. One i s  

tempted  to th e  c o n c l u s i o n  t h a t  t h e r e  h a s  been  a d e f i n i t e  

i n c r e a s e  i n  b o th  t h e s e  d i s e a s e s  i n  th e  l a s t  t w e n t y - f i v e  y e a r s .  

That t h i s  i s  no t  u n l i k e l y  i s  su g g e s te d  by the two l a s t  su rv e y s  

of  the  number o f  m e n ta l  d e f e c t i v e s  in  England and Whies, one 

by a Royal Commission in  1904 and th e  o t h e r  by the  Mental 

D e f i c i e n c y  Committee in  1924. The l a t t e r  found th e  i n c id e n c e  

a lm ost  double t h a t  o f  the form er  ( T re d g o ld ,  1937) a-nd as t h i s  

in c lu d e d  an i n c r e a s e  in  th e  number o f  c a s e s  o f  g r o s s  d e f e c t  t h i s  

cannot be e x p la in e d  on th e  b a s i s  o f  more c a r e  in  the  l a t e r  

su rvey .  Although t h e s e  su rveys  a r e  n o t  con tem porary  w i th  th e  

p e r i o d  of  p r e s e n t  c o n s i d e r a t i o n  t h e y  su g g e s t  the  p o s s i b i l i t y  of 

an i n c r e a s e  in  the  amount of m en ta l  d e f i c i e n c y  dependent  

presumably upon g e n e t i c  f a c t o r s .

I t  i s  however w i th  th o se  c o n v u l s io n s  t h a t  a r e  not 

a t t r i b u t a b l e  to  p r im a ry  d i s e a s e  of  t h e  c e n t r a l  ne rvous  

system t h a t  we a re  p r i m a r i l y  conce rned  and the  c o r o l l a r y  t h a t  

t h e r e  has  been  no change in  th e  r e l a t i v e  in c id e n c e  of  t h e s e  

e i t h e r  i s  s u r p r i s i n g  in  view o f  the  o t h e r  f i n d i n g s .  We know 

t h a t  the  number o f  c a se s  o f  undoubted  t e t a n y  has  f a l l e n  f rom 

59 i n  1922-26 to  16 in  1942-46 (Table  V) and y e t  the 

p r o p o r t i o n  of th e  t o t a l  a d m iss io n s  t h a t  had c o n v u ls io n s  due
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t o  c o n d i t i o n s  o t h e r  t h a n  p r im a ry  d i s e a s e  o f  th e  c e n t r a l  

ne rvous  sys tem  i s  e x a c t l y  the  same, 5 4 . 8 /  f o r  b o t h  p e r i o d s .

The r e a s o n  i s  n o t  t o  be found in  th e  o t h e r  c a u s a t i v e  d i s e a s e s  

a s  r e f e r e n c e  t o  Table  IV w i l l  show t h a t  a l l  v a r i a t i o n s  a re  to o  

sm a l l  t o  be r e g a r d e d  a s  o f  any im portance  even i n  th e  a g g r e g a t e .  

N e v e r t h e l e s s  i f  we a c c e p t  a s  we m u s t ,  t h a t  t h e r e  h a s  been a 

marked f a l l  in  the  in c id e n c e  o f  f r a n x  t e t a n y  a t  l e a s t ,  t h e r e  

must have been a c o r r e s p o n d in g  i n c r e a s e  in  a n o t h e r  a e t i o l o g i c a l  

f a c t o r  s t i l l  m a in ly  a s s o c i a t e d  w i t h  the  g e n e r a l  sys tem ic  

i n f e c t i o n s .  We s h a l l  r e t u r n  t o  t h i s  q u e s t i o n  l a t e r  when we 

come t o  sp e c u la te  upon the  n a tu r e  of the c o n v u l s iv e  s t a t e .

The o t h e r  p o i n t  of impor tance  t h a t  a r i s e s  out o f  t h i s  

t a b l e  i s  the  type o f  i l l n e s s  t h a t  i s  a s s o c i a t e d  with  c o n v u l s io n s .  

H e r l i t z  (1941) ,  a s  we have been ,  found t h a t  a c u t e  p h a ry n g e a l  

i n f e c t i o n s  a cc o u n te d  f o r  n e a r l y  3 o /  o f  h i s  c a s e s .  I t h in k  

t h a t  we may d i s c o u n t  the  minute  l o c a l i s a t i o n  of  t h i s  d i a g n o s i s  

and assume t h a t  t h e y  a re  what we would te rm  c a s e s  of u p p e r  

r e s p i r a t o r y  i n f e c t i o n .  Using the same c r i t e r i a  i n  our  s e r i e s  

we f i n d  6 5 /  of c a s e s  a s s o c i a t e d  w i t h  a c u t e  r e sx ^ i ra to ry  d i s e a s e .  

The d i f f e r e n c e  i s  p o s s i b l y  one of  s e l e c t i o n .  In  b o th  s e r i e s  

one i s  s t r u c t  by the sm a l ln e s s  of  th e  number of  c a s e s  o f  a c u te  

g a s t r o - i n t e s t i n a l  d i s e a s e  a s s o c i a t e d  w i th  c o n v u l s io n s .  Th is  i s  

i n  s p i t e  of  th e  v e r y  g r e a t  p r e v a l e n c e  of such d i s e a s e s  which 

u n t i l  r e c e n t l y  r i v a l l e d  a c u te  r e s p i r a t o r y  d i s e a s e  a s  a k i l l i n g  

f a c t o r  in  in f a n c y .  I f  Table IV i s  read  in  c o n ju n c t i o n  w i th  

Table  V I /
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Table  VI i t  w i l l  be seen  t h a t  of  t h e  4-6 c a s e s  o f  a c u t e  

i n f e c t i o n s  o f  the  a l i m e n t a r y  t r a c t  i n  1932-36» 13 were c a s e s  

o f  i l e o - c o l i t i s  o r  d y s e n t e r y .  There were however on ly  83 c a s e s  

of  i l e o - c o l i t i s  a d m i t t e d  d u r in g  t h i s  p e r i o d  and i t  i s  obvious  

t h a t  t h i s  d i s e a s e  i s  accompanied by c o n v u ls io n s  in  t h i s  

h o s p i t a l  much more o f t e n  t h a n  i s  g a s t r o - e n t e r . i t i s  o f  which 

t h e r e  were 422 c a s e s  a d m i t t e d  d u r in g  the  same p e r i o d .  That i s  

t o  say t h a t  t h e r e  were 13 c a s e s  of  i l e o - c o l i t i s  w i t h  c o n v u l s io n s  

out  o f  a  t o t a l  o f  83 g i v in g  a c o n v u l s io n  r a t e  o f  1 4 . 6 /  w h i le  

t h e r e  were on ly  33 c a s e s  o f  a c u te  g a s t r o - e n t e r i t i s  w i th  

c o n v u ls io n s  out  o f  a  t o t a l  o f  422 g iv in g  a c o n v u l s io n  r a t e  of  

on ly  7 . 8 / .  One may n o te  i n  p a s s i n g  t h a t  a c u te  i l e o - c o l i t i s  

i s  i n v a r i a b l y  accompanied by some degree  of f e v e r  which i s  

o f t e n  h ig h  whereas  a c u t e  g a s t r o - e n t e r i t i s  i s  more o f t e n  

a f e b r i l e  o r  accompanied by on ly  s l i g h t  f e v e r .  One might a rgue  

t h a t  the  m i l d e r  c a s e s  o f  i l e o - c o l i t i s  a r e  d iag n o sed  as  c l i n i c a l  

d y se n te ry  by the appea ran ce  o f  b lood  and mucus i n  th e  s t o o l s  

and a c c o r d i n g l y  s e n t  to  an I n f e c t i o u s  D ise a s e s  H o s p i t a l  w h i le  

those  cases  t h a t  a r e  u she red  i n  w i t h  a. c o n v u ls io n  a re  u s u a l l y  

sen t  in  t o  the  g e n e r a l  h o s p i t a l  on t h a t  a ccoun t  b e fo r e  the  

appearance  of  the  c h a r a c t e r i s t i c  s t o o l s .  I s h a l l  c o n s i d e r  

l a t e r  w he the r  the  c a s e s  o f  i l e o - c o l i t i s  accompanied by 

c o n v u ls io n s  a r e  more grave  th a n  those  t h a t  a r e  n o t .

MORTALITY

L i t t l e  more t h a n  the  s t a t e m e n t  o f  the  f a c t s  need  be
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s a i d  of the  g e n e r a l  m o r t a l i t y  of  c o n v u l s io n s .  The s t r i d i n g  

f a l l  i s  presumably  m ere ly  a r e f l e c t i o n  of  th e  i n c r e a s e d  

t h e r a p e u t i c  e f f i c i e n c y  o f  th e  l a s t  q u a r t e r  c e n t u r y .  The f a l l  

from 26,2%  t o  3 .5 ^  i s  m i r r o r e d  by the f a l l  in  the  number of 

d e a th s  from pneumonia r e p o r t e d  by the Medical  O f f i c e r  of  

H e a l th  f o r  Glasgow in  the  same t h r e e  p e r i o d s  (Table  XVII) .

' TABLE XVII

Deaths from Pneumonia in  v a r i o u s  y e a r s  
a s  p u b l i s h e d  by t h e  Medical  O f f i c e r  o f  

H e a l th  f o r  th e  C i ty  of Glasgow

Ho. of 
Year Deaths

Ho. of 
Year  Deaths

Ho. of 
Year Deaths

1922 2 ,303
1923 1 ,400
1924 2 ,1 9 8
1925 1 ,bbi?
1926  1 ,753 '

1932 1.917
1933 1,346
1934 1,619
1935 1 ,516
1936 1,596

1942 731
1943 840
1944 696
1945 529
1946 661

The same t r e n d  can be seen  i n  th e  d e a th s  unuer  one 

y e a r  of age due t o  r e s p i r a t o r y  d i s e a s e  from the  same so u rc e  

(Table XV III ) .  I t  w i l l  be seen t h a t  the  m o r t a l i t y  i n  t e t a n y  

has  shown an even g r e a t e r  f a l l .  The f a l l  in  m o r t a l i t y  can in  
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no sense  "be a t t r i b u t e d  t h e r e f o r e  t o  the  r e l a t i v e  a b sence  i n  

l a t e r  y e a r s  o f  the  f a c t o r  of t e t a n y  which one would e x p e c t  to 

i n f l u e n c e  the  p r o g n o s i s  u n f a v o u r a b ly .

TABLB XVIII

Deaths  u n d e r  one y e a r  o f  age due to d i s e a s e s  
of  the  R e s p i r a t o r y  System a s  p u b l i s h e d  by th e  

M edica l  O f f i c e r  o f  H e a l th  f o r  th e  
_________________ C i ty  of Glasgow_________________

Year
Ho. o f  
Deaths Year

No. of  
D eaths Year

No* of  
Deaths

1922 631 1932 320 1942 •  •  •

1923 •  #  • 1933 439 1943 357
1924 363 1934 643 1944
1925 642 1935 528 1945 138
1926 625 1936 593 1946 277

I l e o - c o l i t i s .

I t  i s  common c l i n i c a l  e x p e r i e n c e  i n  p a e d i a t r i c s  to  meet 

the  a c u t e l y  i l l  c h i l d  who i s  a d m i t t e d  i n to  h o s p i t a l  w i t h  

c o n v u l s io n s  and who d i e s  s h o r t l y  t h e r e a f t e r  w i th o u t  

m a n i f e s t i n g  any of  the s ig n s  of t h e  a c u t e  i l e o - c o l i t i s  t h a t  

i s  r e v e a l e d  p o s t  mortem. I t  might be i n t e r e s t i n g  t h e r e f o r e  

to  de te rm ine  i f  p o s s i b l e  what e f f e c t  upon the  p r o g n o s i s  a 

c o n v u ls io n  would have i n  a c u te  i l e o - c o l i t i s .  U n f o r t u n a t e l y  

a l l  t h e  n e c e s s a r y  d a t a  were no t  r e a d i l y  a v a i l a b l e  and the 

t r a n s f e r  o f  c a s e s  of  p roved d y s e n te r y  in  l a t e r  y e a r s  

c o m p l ica te d  th e  i s s u e .  At a l l  e v e n t s  the  f i g u r e s  a r e  sm a l l  

b u t /
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bu t  one may p e rm i t  o n e s e l f  the  t e n t a t i v e  c o n c lu s io n  t h a t  a  

c o n v u l s io n  does n o t  o f  i t s e l f  a f f e c t  th e  p r o g n o s i s  a d v e r se ly *

SEASONAL INCIDBNCB

Cases o f  P r im ary  D ise ase  of  Nervous System.

The s e a s o n a l  in c id e n c e  o f  m en ingococca l  m e n i n g i t i s  and 

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

i t i s  and p o s s i b l y  o f  b e n ig n  lymphocyt ic  c h o r i o - m e n i n g i t i s  a l l  

w i l l  c o n t r i b u t e  to  t h e  cu rve  o f  s e a s o n a l  in c id e n c e  in  

p r o p o r t i o n s  dependent  upon t h e i r  r e l a t i v e  i n c i d e n c e .  That 

b e in g  so ,  the  s e a s o n a l  i n c id e n c e  makes a  r a t h e r  u n s a t i s f a c t o r y  

c o n t r o l  s e r i e s  f o r  th e  o t h e r s .  In  my s e r i e s  t h e y  seem to  be 

more v a r i a b l e  t h a n  in  Graham’ s (1932) and a r e  t h e r e f o r e  l e s s  

s a t i s f a c t o r y .  N e v e r t h e l e s s  one may f e e l  f a i r l y  su re  t h a t  i n  

s p i t e  o f  th e  sm a l ln es s  of t h e  numbers, t h e r e  i s  n o th in g  

i n h e r e n t  i n  i d i o p a t h i c  e p i l e p s y  t h a t  would g iv e  a  s e a s o n a l  

cu rv e ;  n o th in g  in  f a c t  p e c u l i a r  to  the  c o n v u l s iv e  s t a t e  p e r  s e . 

That be ing  so we can tu r n  to the s tu d y  of  the  s e a s o n a l  

in c id e n c e  of the  o t h e r  g roup .

Cases Hot A t t r i b u t a b l e  to  D iseaae  of Nervous System.

We have seen t h a t  t h e r e  is  a  marked curve  of  s e a s o n a l  

in c id e n c e  o f  t h e s e  c a se s  i n  1922-26 and t h a t  t h i s  i s  l e s s  

marked bu t  of  th e  same form i n  1932-36 w h i le  i t  h a s  f o r  a l l  

p r a c t i c a l  p u rp o se s  d i s a p p e a r e d  by 1942-46. When we take  in to  

c o n s i d e r a t i o n / '
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c o n s i d e r a t i o n  th e  s t a t i s t i c a l  comment and compare t h e  

curve  f o r  1922-26  w i t h  t h a t  of the a d j u s t e d  cu rv e  f o r  1942-46 

i t  i s  obvious  t h a t  t h e r e  h a s  been  a c o n s i d e r a b l e  change i n  the 

p a t t e r n  of i n c i d e n c e .  I t  i s  i n  t h i s  c o n n e c t io n  n o t  s u r p r i s i n g  

t h a t  th e  whole s e r i e s  o f  curves should  be c o n s i d e r e d  homogeneous 

and the  d i f f e r e n c e  may to  some e x t e n t  be r e g a r d e d  as  one of  

degree  r a t h e r  than  of k i n d .  P l a t e  XIX shows t h e s e  two c u rv e s  

and i n  a d d i t i o n  i t  shows t h e  s e a s o n a l  in c id e n c e  of  our  c a s e s  

o f  t e t a n y .  This  l a t t e r  cu rve  d i f f e r s  in  no e s s e n t i a l  from 

th o se  r e p o r t e d  by Thiemich ( 1 9 0 6 ) ,  Horstmann and P e t e r s e n  (1946) 

and G uild  (1943) .  On comparing th e  t h r e e  c u rv e s  i t  w i l l  be seen  

t h a t  th e  curve f o r  1922-26  a p p ro x im a te s  more n e a r l y  to the  

shape of th e  curve  of t e t a n y  w h i le  t h a t  of 1942-46 d i f f e r s  

m arkedly .  The p i c t u r e  i n  f a c t  of  the f i r s t  p e r i o d  and t h a t  

of  1932-36 i s  i n  complete  agreement  w i t h  the  f i n d i n g s  of 

Graham (1932> 1933) a nd acc o rd s  w e l l  w i t h  h i s  t h e s i s  t h a t  the  

main p a r t  o f  t h e s e  c o n v u l s io n s  a re  i n  f a c t  hypoca lcaem ic  and 

show t h e  same s e a s o n a l  in c id e n c e  a s  t e t a n y .  Moreover a  

comparison between the  t h r e e  cu rves  shows a  s t a t e  of  a f f a i r s  

p e r f e c t l y  co m p a t ib le  w i t h  the  g r a d u a l  d im in u t io n  of  t e t a n y  a s  

an a e t i o l o g i c a l  f a c t o r  and a c o r r e sp o n d in g  f l a t t e n i n g  out  of 

the  curve  of  s e a s o n a l  v a r i a t i o n .  The curve  f o r  1942-46 w i l l  

t h e r e f o r e  show a v a r i a t i o n  dependent  upon th e  combined e f f e c t  

o f  any rem ain ing  c a s e s  of hypoca lcaem ia  t o g e t h e r  w i th  t h a t  o f  

the  s e a s o n a l  v a r i a t i o n  of th e  c a u s a t i v e  d i s e a s e s .
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T his  b r i n g s  us  to  t h e  p e r t i n e n t  c r i t i c i s m  o f  

H e r l i t z  (1941) who d e n ie s  th e  s i g n i f i c a n c e  a t t r i b u t e d  by 

Graham (1932) to  th e  s e a s o n a l  v a r i a t i o n  o f  i n i t i a l - f e v e r  

c o n v u l s io n s .  He makes the  p o i n t  t h a t  t h i s  s e a s o n a l  v a r i a t i o n  

i s  n o t  due to  any s p a sm o p h i l i c  a s s o c i a t i o n s  bu t  i s  on ly  th e  

u s u a l  s e a s o n a l  in c id e n c e  o f  r e s p i r a t o r y  i n f e c t i o n s  which i n

h i s  s e r i e s  a r e  an a lm ost  i n v a r i a b l e  accompaniment. This  i s

a t  f i r s t  s i g h t  a f o r m id a b le  c r i t i c i s m  t h a t  must be met b e fo re  

any c o n c l u s i o n s  w h a tso eve r  can be drawn from th e  v a r i a t i o n  in  

s e a s o n a l '  i n c id e n c e .  His argument a p p e a r s  to me to  p rem ise  a 

f a l l a c y  and i t s  i n v a l i d i t y  can be dem ons tra ted  f a i r l y  e a s i l y .

In the  f i r s t  p l a c e  t h e r e  i s  i m p l i c i t  i n  h i s  argument  t h a t ;
I

th e  s e a s o n a l  in c id e n c e  of  r e s p i r a t o r y  d i s e a s e  i s  i d e n t i c a l  w i t h  j 

t h a t  o f  Graham’ s and my s e r i e s  of c o n v u ls io n s  and w i t h  t h a t  of ! 

t e t a n y .  This  however i s  no t  so.  In  our s e r i e s  o f  c a s e s  o f  

t e t a n y  th e  s e a s o n a l  in c id e n c e  i s  i n  complete  agreem ent  w i th  

th o se  c i t e d  by o t h e r  a u t h o r s  (Thiemich ,  19^)6, Horstmann ana

P e t e r s e n  1946, and G ui ld  1943) who f i n d  t h a t  t h e r e  i s  a

d i s t i n c t  peak  o f  in c id en c e  i n  March, fu r th e r m o r e  Horstmann ana 

P e t e r s e n  make the  p o i n t  t h a t  whereas in  r i c k e t s  th e  curve  has  

a rathu-r  broad  pea*  s t r a d d l i n g  some months ,  t h a t  o f  t e t a n y  has  

a  sha rp  peak con f in e d  to  March. This i s  by no means what one 

f i n d s  i n  r e s p i r a t o r y  d i s e a s e .  N e v e r t h e l e s s  i t  i s  d i f f i c u l t  

to  f i n d  f i g u r e s  f o r  comparison  to  c on f i rm  t h i s  p o i n t .  I t  i s  

i n t e r e s t i n g  however to  no te  the  s e a s o n a l  v a r i a t i o n  of  the  

n o t i f i c a t i o n s /
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n o t i f i c a t i o n s  o f  a c u t e  p r im a ry  pneumonia i n  th e  C i t y  o f  

Glasgow f o r  two r e p r e s e n t a t i v e  y e a r s  (Tab le  XIX).

TABLE XIX

S easo n a l  V a r i a t i o n  o f  Cases N o t i f i e d  a s  Acute 
P r im ary  Pneumonia in  t h e  C i ty  of Glasgow in  

th e  Y ears  1936 and 1946. (M.O.H. R e p o r ts )

Jan Peb Mar Apr May June Ju ly Aug Sep Oct Nov Dec

1936 395 432 433 407 337 352 212 210 266 553 351 717

1946 1112 763 703 410 41J? 29 3 274 203 226 390 640 712

These f i g u r e s  c o n f i r m  i f  c o n f i m i a t i o n  were n e c e s s a r y ,  

t h a t  pneumonia i s  a  w i n t e r  and not  a  s p r i n g  d i s e a s e .  One may 

a l s o ,  I t h i n x ,  assume t h a t  the  o t h e r  a c u te  r e s p i r a t o r y  d i s e a s e s  

have much the  same s e a s o n a l  v a r i a t i o n .  That b e in g  so ,  i t  i s  

no t  an  e x p l a n a t i o n  of the  s e a s o n a l  v a r i a t i o n  t o  say t h a t  i t  i s  

t o  be a t t r i b u t e d  to  the  c a u s a t i v e  d i s e a s e .

Even i f  t h i s  were so one would have to  e x p l a i n  the  

d i s a p p e a ra n c e  o f  t h i s  s e a s o n a l  v a r i a t i o n  i n  th e  p e r io d  19^2-46. 

One may say  t h a t  t h e r e  h a s  been a f a l l i n g  o f f  in  the  number o f  

c a s e s  of a c u t e  r e s p i r a t o r y  d i s e a s e  o r  t h a t  modern t r e a tm e n t  

p r e v e n t s  t h e i r  becoming s e r i o u s  enough to  provoke a  c o n v u l s io n .  

N e i th e r  of t h e s e  h y p o th e s e s  w i l l  b e a r  e x am ina t ion .  In  the  f i r s t  

p lace  w hi le  th e  p r o p o r t i o n  o f  a c u te  r e s p i r a t o r y  d i s e a s e  ih  our 

s e r i e s  i s  l e e s  t h a n  in  t h a t  o f  H e r l i t z  (194-1) i t  i s  n e v e r t h e l e s s  
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q u i t e  l a r g e  and in  a d d i t i o n  rem ains  more or l e s s  c o n s t a n t  

d u r in g  a l l  t h r e e  p e r i o d s .  In  o t h e r  words a c u t e  r e s p i r a t o r y  

d i s e a s e  i s  j u s t  as  common an a s s o c i a t e  o f  c o n v u l s io n s  in  

1942-46 a s  i t  was i h  1922-26 and i f  i t  were'  r e s p o n s i b l e  f o r  

the  s e a s o n a l  v a r i a t i o n  i n  the  l a t t e r  p e r i o d  i t  sh o u ld  produce  

i t  i n  the  fo rm e r  a s  w e l l .  One can examine f u r t h e r  the 

s u g g e s t i o n  t h a t  the  in c id e n c e  o f  a c u te  r e s p i r a t o r y  d i s e a s e  

has  f a l l e n  i n  the  l a s t  t w e n t y - f i v e  yearB .  Table XX shows the  

number of c a s e s  of a cu te  p r im a ry  pneumonia n o t i f i e d  i n  Glasgow 

du r in g  the  t h r e e  f i v e  y e a r  p e r i o d s .  These f i g u r e s  a r e  not 

v e ry  r e l i a b l e  a s  t h e  d i s t i n c t i o n  between a c u t e  p r im ary  pneumonia 

and th e  seco n da ry  v a r i e t y  i s  of n e c e s s i t y  a r b i t r a r y  and the  

c r i t e r i a  v a r i a b l e  in  the  ex trem e .  N e v e r t h e l e s s  t h e y  may be 

t a k e n  a s  an  i n d i c a t i o n  of the  p re v a l e n c e  of  pneumonia and i t  i s  

obvious t h a t  t h e r e  h a s  been no downward t r e n d  w h a te v e r .  The 

d e a th s  u n d e r  one y e a r  from d i s e a s e s  of the  r e s p i r a t o r y  system 

a re  shown i n  Table XVIII and t h e s e ,  a s  would be e x p e c te d ,  

show a  downward t r e n d  f o l lo w in g  th e  i n f a n t i l e  m o r t a l i t y .  This  

must be a t t r i b u t e d  t o  t r e a t m e n t  and i s  n o t  l i k e l y  to  be 

dependent  upon a  f a l l  i n  i n c i d e n c e .
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TABLE XX

Number o f  Gases of Acute Primary Pneumonia 
N o t i f i e d  in  the C ity  of Glasgow as  

P ub lish ed  by the M edical O f f ic e r  of H ealth

No. o f  
Year Gases

No. o f  
Year Cases

Ho. o f  
Year Caaes

1922  9 .9 6 7
1923 4 ,3 46
1924 6 ,7 4 7
1925 9 ,8 0 2
1926  ..........

1932 7 .5 5 5  
•1 9 3 3  5 ,1 9 4

1934 6 ,7 5 4
1935 6 ,1 7 1
1936 6 ,0 3 5

1942 6 ,15 1
1943 4 ,8 7 6
1944 5 ,6 8 0
1945 6 ,728
1946 5 ,270

The e f f i c a c y  or otherw ise  of therapy in  acute d is e a s e  

cannot be sa id  to  in fluence , the inc id en ce  o f  c o n v u ls io n s  as i t  

i s  a t  the beginning o f  the i l l n e s s  that the con vu ls io n  

t y p i c a l l y  occu rs . Moreover a con vu ls ion  i s  not a m a n ife s ta t io n  

o f the s e v e r i t y  o f  the i l l n e s s .  I t  does not for  example, 

denote the onset o f  a pneumonia in  a case o f  acute  b r o n c h i t i s ;  

a development th a t  might be preventeu by chemotherapy. I t  i s  

in  f a c t  more l i x e l y  to come a t  the beginn ing  of the i n i t i a l  

upper r e sp ir a to r y  in f e c t i o n .  This does not bf c o u r se ,  r e fe r  

to the con vu ls ion  th a t  ushers in a co m p lica t io n  such as  

m en in g it is  nor to  the agonal convu ls ion s o f  the dying.

We cannot escape the  c o n c lu s io n  that in c id e n t a l  or 

f e b r i l e  c o n v u ls io n s ,  "Gelegenheitskr&mpfe," or c a l l  them what 

we w i l l ,  had a marked sea so n a l  in c id en ce  tw e n ty - f iv e  y ears  ago 

and th a t  t h i s  inc id en ce  fo llo w ed  c lo s e l y  th at of te ta n y  but 
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resem bled  no t  a t  a l l  t h a t  o f  the m a jo r  c a u s a t i v e  d i s e a s e s .  

Fur therm ore  t h a t  t h i s  s e a s o n a l  v a r i a t i o n  has  d i s a p p e a r e d  

a lm ost  e n t i r e l y  w h i le  th e  t o t a l  i n c id e n c e  has  n e v e r t h e l e s s  

remained c o n s t a n t .  That t h i s  i n d i c a t e s  t h a t  the  m ajor  f a c t o r  

in  th e  a e t i o l o g y  of  i n f a n t i l e  c o n v u l s io n s  i n  Glasgow was 

hypoca lcaem ia  u n t i l  t h e  l a t e  t h i r t i e s  a t  l e a s t ,  t h e r e  can be 

no r e a s o n a b le  doub t .  The on ly  d i s c r e p a n t  f i n d i n g  i s  the  

c o n s t a n t  in c id e n c e  o f  th e  c o n v u ls io n  u n a s s o c i a t e d  w i t h  p r im ary  

d i s e a s e  of  the  c e n t r a l  ne rvous  system. This s u g g e s t s  t h a t  th e  

hypocalcaemic  c o n v u l s io n  h as  been  r e p l a c e d  by a n o t h e r .  O the r  

f i n d i n g s  seem to  c o n f i rm  t h i s  s u g g e s t i o n  which w i l l  be taxen  

up a g a in  l a t e r .

AGE INCIDENCE

The P l a t e s  V I I I  and XIV which show g r a p h i c a l l y  the  age 

in c id e n c e  o f  th e  two main g roups  of  c o n v u l s io n s  f o r  each  f i v e  

y e a r  p e r io d  a r e  i r r e g u l a r  h i s t o g r a m s .  The age i n t e r v a l s  are  

n o t  e q u a l  and each  column i s  no t  a lways comparable  w i t h  the  

n ex t  though i t  i s  o f  c o u r s e ,  comparable  w i th  th e  same age group 

in  a  d i f f e r e n t  f i v e  y e a r  p e r i o d .  I t  would o b v io u s ly  e x te n d  the  

h i s to g r a m  out  of a l l  r e a s o n a b le  p r o p o r t i o n  to  have i n s i s t e d  upon 

e q u a l  age groups o r ,  had th ey  been  made l a r g e r ,  would have 

obscured  the  p e r io d  in  which we a re  most i n t e r e s t e d ,  namely ,  the  

f i r s t  two y e a r s  of l i f e .  In  th e  group a t t r i b u t e d  t o  p r im ary  

d i s e a s e  o f  the  c e n t r a l  ne rv ou s  sys tem  t h e r e  a re  n a t u r a l l y  more 
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c h i l d r e n  over  t h r e e  y e a r s  of  age  t h a n  in  t h e  o t h e r  g roup  

and t h e r e  i s  on ly  a  l i t t l e  d i f f e r e n c e  between t h e  t h r e e  

p e r i o d s  in  t h i s .  There i s  however ,  a  marxed d i f f e r e n c e  i n  

the  age in c id e n c e  of  th e  f i r s t  two y e a r s  of l i f e  between th e  

f i r s t  and the  o t h e r  two f i v e  y e a r  p e r i o d s .  I t  w i l l  be seen  

t h a t  t h e r e  i s  a  p reponde rance  o f  c a s e s  between s i x  and 

e ig h t e e n  months w hi le  in  t h e  o t h e r  two p e r i o d s  t h e r e  i s  t h e  

age d i s t r i b u t i o n  we would e x p ec t  namely ,  p rep on d e rance  in  th e  

f i r s t  t h r e e  months of  l i f e  i n c l u d i n g  a l l  t h e  c a s e s  o f  b i r t h  

trauma or  a sp h y x ia  ana i n  o l d e r  c h i ld h o o d  w i t h  i t s  e p i l e p s y  

and in f lam m atory  d i s e a s e  of  th e  c e n t r a l  nervouB system. One i s  

s t r u c k  im m edia te ly  by the  f a c t  t h a t  d i s e a s e  of the  nervous  

system does n o t  p re c lu d e  the  d i a g n o s i s  of t e t a n y  ana  t h a t  when 

so many o t h e r  a c u t e  i n f e c t i o n s  a r e  accompanied by t e t a n i c  

m a n i f e s t a t i o n s  i t  would be s t r a n g e  i f  a c u t e  in f lam m at ion s  of 

the  meninges were exempt.  N e v e r t h e l e s s  i f  t h i s  were the  whole 

answer one would e x p ec t  a g r a d u a l  t r a n s i t i o n  from t h a t  of the  

f i r s t  p e r i o d  th ro u g h  the  second  p e r i o d  and to  th e  t h i r d  i n s t e a d  

of the  a b ru p t  change a f t e r  1922-26 t h a t  we s e e .  However i t  w i l l  

be remembered t h a t  t h e r e  was a  marked d e c r e a s e  in  the  number 

of  c a s e s  o f  a c u te  in f lam m ato ry  d i s e a s e  of the  c e n t r a l  n e rvous  

system a f t e r  the  p e r io d  1922-26 and t h a t  t h i s  was i n  l a r g e  

p a r t  due to th e  f a l l  in  the  number o f  c a se s  o f  m en ingococca l  

m e n i n g i t i s  a d m i t t e d .  A f t e r  t h i s  p e r i o d  th ey  were more o f t e n  

d iagnosed  a s  o u t - p a t i e n t s  and sen t  d i r e c t  to  an  I n f e c t i o u s  
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D isea ses  H o sp ita l .  M eningococcal m e n in g it is  might th e r e fo r e  

w e l l  account fo r  the preponderance o f  in f a n t s  in  t h i s  age 

g roup.

In  the  age in c id e n c e  of th e  c o n v u l s io n s  t h a t  a r e  no t  

a t t r i b u t e d  t o  p r im a ry  d i s e a s e  o f  th e  c e n t r a l  ne rv o us  sy s tem  we 

see a n o t a b l e  change th ro u g h  the  y e a r s .  In  1922-26 the peak  

i s  in  the  second h a l f  of th e  f i r s t  y e a r  w i t h  the n e x t  s i x  

months a c lo s e  second.  In  the  second  p e r i o d  th e  peak  has  

t r a n s f e r r e d  to  the  f i r s t  t h r e e  months w i th  the  second s i x  

months of l i f e  a c lo se  second.  In  the  t h i r d  p e r i o d  t h e r e  i s  

a peak on ly  in  the  f i r s t  t h r e e  months of l i f e  and a l l  o t h e r  

age groups a r e  sm a l l  i n  com par ison .  There h a s  o b v io u s ly  been 

a f a l l  i n  the  r e l a t i v e  p r o p o r t i o n s  o f  c h i l d r e n  between the  a g e s  

of s i x  months and e i g h t e e n  months who have had c o n v u l s i o n s ,  

in  the  l a s t  t w e n ty - f i v e  y e a r s .  N um e r ic a l ly  t h e r e  were a lw ays  

more c h i l d r e n  in  the  f i r s t  s i x  months o f  l i f e  who had 

c o n v u ls io n s  than  i n  the  second bu t  th e  age group s i x  to 

e ig h t e e n  months was of  s i g n i f i c a n t  s i z e  in  the  p a s t  b u t  i s  no 

lo n g e r  so. This o f  c o u rse  c o r r e sp o n d s  w e l l  w i t h  th e  

h y p o th e s i s  t h a t  t h e r e  has  been a f a l l  i n  th e  sp a sm o ph i l i c  

group and i s  indeed  what we might1 e x p e c t .  But h e re  a g a i n  we 

must ask  what has  tak en  the p lac e  of t e t a n y  because  th e  t o t a l  

numbers a r e  n o t  l e s s .

In  c o n c l u s i o n  one may p o i n t  out  t h a t  i n  our c a s e s  of

t e t a n y  t h e r e  i s  an age in c id e n c e  t h a t  c o r r e s p o n d s  v e ry  w e l l

w i th  t h a t  of our f i r s t  p e r i o d  and a i d s  the  c o n t e n t i o n  t h a t  
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t e t a n y  was an  im p o r ta n t  f a c t o r  in  d e c i d in g  th e  age in c id e n c e  

of th e  f i r s t  two p e r i o d s ;  more in  the f i r s t  t h a n  i n  th e  

second.

DISTRIBUTION OF TYPES OF CONVULSIONS

I f  t h e r e  does i n  f a c t  e x i s t  a  type o f  c o n v u l s io n  which 

has  gone u n d e r  t h e  many names of  " G e le g e n h e i t s k ra m p fM,

I n i t i a l  Feve r  C o n v u ls io n ,  I n c i d e n t a l  Convuls ion  and so on, and 

i f  t h i s  i s  d i s t i n c t  bo th  from the c o n v u ls io n  of  t e t a n y  on the 

one hand and from t h a t  o f  e p i l e p s y  on the  o t h e r ,  i t  would be 

o f  enormous advan tage  i f  t h e r e  were some c l i n i c a l  i n d i c a t i o n s  of  

the  d i f f e r e n c e .  In  the  l i t e r a t u r e  t h e r e  h a s  been f r e q u e n t  

r e f e r e n c e  to  th e  i n i t i a l  c h a r a c t e r  of the ben ign  c o n v u ls io n  

though t h i s  h a s  been d e n ie d  by H us le r  (1920) and a l s o  by 

H e r l i t z  (1941) though  th e  l a t t e r  f i n d s  t h a t  though they  do 

not  f r e q u e n t l y  occu r  w i t h i n  the  f i r s t  few h o u rs  of  i l l n e s s  th ey  

n e v e r t h e l e s s  a re  f r e q u e n t l y  w i t h i n  the f i r s t  t w e n t y - f o u r  h o u r s .

I t  would be i n t e r e s t i n g  t h e r e f o r e  t o  compare th e  ty p e  o f  

c o n v u ls io n  met w i t h  i n  t h e  v a r i o u s  c o n d i t i o n s  and in  the 

d i f f e r e n t  p e r i o d s .  In  a l l o w in g  tw e n ty - f o u r  h o u r s  f o r  the  

i n i t i a l  c o n v u ls io n  we c a t c h  a lm os t  a l l  th o se  t h a t  would be so 

r eg a rded  by th e  a v e ra g e  c l i n i c i a n  and i t  i s  n o tew or thy  t h a t  

the  c l a s s i f i c a t i o n  ad o p te d  (page 6 9 ) was ve ry  e a sy  t o  a p p ly .  

There were v e ry  few c a s e s  where one wondered w h e th e r  to  c l a s s  

a c o n v u ls io n  or c o n v u ls io n s  a s  i n i t i a l  or  c o n t in u e d .  P l a t e  XV 
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summarises t h e  f i n d i n g s  e x p re s s e d  a s  p e r c e n t a g e s  of t h e  t o t a l  

number o f  c o n v u l s io n s .

Term ina l  c o n v u l s io n s  s c a r c e l y  need to  be c o n s i d e r e d .

I am l e a s t  c o n f i d e n t  o f  the a c c u ra c y  of  the  f i g u r e s  as  i t  may 

o f t e n  o c c u r  t h a t  a  house p h y s i c i a n  does not  b o t h e r  to  r e c o r d  a 

c o n v u l s io n  when a c h i l d  i s  o b v io u s ly  dying  or  dead .  They can  

dpso  f a c t o  be d iagnosed  only  i n  r e t r o s p e c t  and any i n v e s t i g a t i o n  

o f  t h e i r  c h a r a c t e r  becomes a lm ost  im p oss ib le  and p ro b a b ly  

u n p r o f i t a b l e .

The o t h e r  two ty p e s  o f  c o n v u ls io n  a re  the  most 

im p o r ta n t  and i t  can be seen  a t  a  g lance  t h a t  th e  i n i t i a l  

c o n v u ls io n  i s  much more f r e q u e n t  i n  d i s e a s e s  n o t  o f  the  c e n t r a l  

ne rvous  sy s te m  t h a n  in  th o se  of the c e n t r a l  ne rvous  system.

I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  the c o n v u l s io n s  of t e t a n y  resemble  

c e n t r a l  ne rv ou s  system d i s e a s e  in  t h i s  r e s p e c t  and t h a t  a 

p u r e l y  i n i t i a l  c o n v u ls io n  i s  l e s s  common in  t e t a n y .  This i s  of 

p a r t i c u l a r  i n t e r e s t  when we n o te  t h a t  in  c o n v u l s io n s  not  

a t t r i b u t a b l e  to  p r im ary  d i s e a s e  of the c e n t r a l  n e rv o u s  sys tem 

t h e r e  h a s  been a g r a d u a l  d im in u t io n  in  the  number o f  c o n t in u e d  

c o n v u ls io n s  w i th  an i n c r e a s e  in  t h e  number of  i n i t i a l  c o n v u l s io n s .  

This  i s  seen on ly  to  a  s l i g h t  degree i n  the case  o f  c o n v u l s io n s  

a s s o c i a t e d  w i th  p r im ary  d i s e a s e  of th e  c e n t r a l  ne rvous  system. 

There a r e  two p o s s i b l e  e x p l a n a t i o n s  f o r  t h i s .  The one t h a t  

here  a g a in  i s  e v idence  t h a t  t e t a n y  i s  no 1 onger  th e  im por tan t  

f a c t o r  in  i n f a n t i l e  c o n v u ls io n s  t h a t  i t  was,  and t h e  o t h e r  t h a t  
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i t  i s  ev id e n ce  o f  more prompt and e f f e c t i v e  t h e r a p e u t i c s .  As

t o  th e  l a t t e r  i t  seems to  me to  be u n l i k e l y  though  i t  i s

a d m i t t e d l y  p o s s i b l e .  The d rugs  used  t w e n t y - f i v e  y e a r s  ago 

to  c o n t r o l  c o n v u l s io n s  a r e  th e  same as  those  u sed  t o - d a y .  The

more modern methods o f  p h e n o b a rb i to n e  and p h e n y to in  and  so on

a re  p r i m a r i l y  p r o p h y l a c t i c s  bu t  c h lo r o f o r m ,  c h l o r a l  h y d r a t e  and 

p a ra ld eh y d e  a r e  th e  s t a n d - b y s  to - d a y  j u s t  a s  t h e y  were a  

q u a r t e r  of  a  c e n t u r y  ago.

THE liEGREE OF FEVER ON AIKISSION

I t  i s  p e rh a p s  d o u b t f u l  w he the r  one can draw any 

p r o f i t a b l e  c o n c l u s i o n s  from th e  d eg re e  o f  f e v e r  on a d m i s s io n  

but  i t  i s  n e v e r t h e l e s s  i n t e r e s t i n g  t h a t  we f i n d  y e t  a g a in  a 

g r a d u a l  change in  th e  p a t t e r n  of in c id e n c e  th ro u g h  t h e  y e a r s .

The number of c o n v u l s io n s  t h a t  were a f e b r i l e  in  s p i t e  of  

ev idence  o f  an a c u te  i n f e c t i o n  was much h i g h e r  in  1942-46 

th a n  i n  1922-26  and t h i s  was a t  the expense  n o t  o f  th o se  w i th  

moderate  f e v e r  b u t  o f  th o s e  w i th  h ig h  f e v e r .  In  t h i s  

c o n n ec t io n  i t  i s  a  l i t t l e  h a rd  to b e l i e v e  i n  the  a e t i o l o g i c a l  

importance  of  p y r e x i a  in  s p i t e  of the  in g e n io u s  d e m o n s t r a t io n  

of K e r l i t z  (1941) when 3 0 /  a re  a f e b r i l e  f o r  the  f i r s t  tw en ty -  

f o u r  h o u rs  of a d m iss io n  and when on ly  16/  r e a c h  a t e m p e ra tu re  o f  

over  104°F. One may s p e c u l a t e  upon the  r e a s o n  f o r  t h i s  

d i f f e r e n c e .  I t  would seem u n l i k e l y  to  be due t o  t r e a tm e n t  

because most of t h e s e  c h i l d r e n  come in  a t  the  b e g in n in g  of the  

i l l n e s s  b e fo r e  i t  can have had any e f f e c t .  One may c l a im  

t e n t a t i v e l y /
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t e n t a t i v e l y  t h a t  t h e r e  h a s  been a  change i n  the  

a e t i o l o g i c a l  f a c t o r s  i n  i n f a n t i l e  c o n v u l s io n s  i n  th e  l a s t  

t w e n t y - f i v e  y e a r s  w i t h  a  t en d ency  f o r  c o n v u l s io n s  t o  a p p e a r  

a t  lower t e m p e r a t u r e s .

THE INCIDENCE OF CLINICAL RICKETS AND TETANY

The f a l l  in  b o th  t h e s e  two c o n d i t i o n s  s c a r c e l y  needs  

any p r o o f ;  i t  i s  common c l i n i c a l  knowledge and th o se  who 

t e a c h  s t u d e n t s  have th e  same d i f f i c u l t y  t o - d a y  i n  f i n d i n g  a 

case  of r i c x e t s  to  dem ons tra te  a s  t h e y  had in  the  p a s t  in  

f i n d i n g  a  h o s p i t a l - c l a s s  p a t i e n t  w i th o u t  r i c k e t s .  P l a t e s  XVII 

and XVIII show the a c t u a l  f a l l  i n  c l i n i c a l  r i c k e t s  and t e t a n y  

in  t h e s e  cases  of  c o n v u l s io n s  and the f a l l  h a s  been  s t r i k i n g  

i n  a l l  c a s e s  w he ther  of p r im ary  c e n t r a l  nervous  d i s e a s e  or  n o t  

and w he ther  a s s o c i a t e d  w i t h  a c u te  i n f e c t i o n  o r  n o t .  I t  i s  

i n t e r e s t i n g  to  n o te  t h a t  t h i s  f a l l  h a s  been a  p r o g r e s s i v e  one 

i n  th e  t h i r t i e s  a l s o  and n o t  only  of  r e c e n t  o r i g i n .  There was 

a  marked f a l l  b e fo r e  the  M i n i s t r y  of  Food was c o n ce ived .  

Moreover t h i s  g r a d u a l  f a l l  w i th  th e  middle  p e r i o d  i n te r m e d ia t e  

in  degree i s  what we have seen  in  a l l  t h e  changing  p a t t e r n s  of 

in c id e n c e  w he the r  of s e a s o n a l  in c id e n c e  o r  o f  a g e  in c id e n c e  or  

o f  degree  of f e v e r .

CONCLUSIONS

The p a t t e r n  o f  in c id e n c e  of c o n v u l s io n s  h as  changed 

markedly s ince  1922 . Whereas t h e  c o n v u ls io n  t y p i c a l  of the  

t w e n t i e s /



- 113 -

tY /ent ies  was one o c c u r r i n g  in  an i n f a n t  o f  a round  t e n  

months and i n  the  s p r in g  o f  the year ;  t h a t  of the  l a t e r  yearB 

was t y p i c a l l y  in  a  younger  i n f a n t  w i t h  no s e a s o n a l  p r e d e l i c t  io n .  

The c o n v u ls io n  o f  t h e  e a r l i e r  p e r i o d  was more o f t e n  r e p e a t e d  

beyond th e  f i r s t  t w e n t y - f o u r  h o u rs  o f  the  a s s o c i a t e d  i l l n e s s ,  

i t  was more o f t e n  f e b r i l e  and i t  was more o f t e n  a s s o c i a t e d  w i th  

r i c k e t s  o r  f r a n k  t e t a n y .  The c o n v u ls io n  o f  th e  1940s i s  on the
i

c o n t r a r y  u s u a l l y  t r u l y  i n i t i a l ,  more o f t e n  a f e b r i l e  and th e  

c h i l d r e n  a r e  r a r e l y  r a c h i t i c  and v e ry  r a r e l y  show s i g n s  o f  

t e t a n y .

The c o n v u l s io n  t h a t  u s h e r s  in  an a cu te  i n f e c t i o n  i s ,  

n o tY / i th s ta n a in g  t h e  o t h e r  c h a n g e s ,  no l e s s  common th a n  i t  was 

b e fo r e  and indeed  t h e r e  i s  the  d i s t i n c t  p o s s i b i l i t y  t h a t  i t  i s
!'

more common now than  i n  th e  t w e n t i e s .  :

Hypocalcaemia was th e  p re p o n d e ra n t  f a c t o r  in  t h e  

p a th o g e n e s i s  of i n c i d e n t a l  c o n v u l s io n s  in  in fa n c y  and c h i ld h o o d  

bu t  i s  so no lo n ge r .  There has  been a s t e e p  b u t  g r a d u a l  f a l l  

i n  h ypoca lcaem ia  d u r in g  th e  p e r i o d  under  d i s c u s s i o n  and the 

g r a d i e n t  h a s  i n c r e a s e d  in  the  l a s t  15 y e a r s .

This  f a l l  i n  hypoca lcaem ia  a p p e a rs  to  have been masked 

by a  compensatory  i n c r e a s e  i n  a n o th e r  f a c t o r  the n a tu r e  o f  which 

one can only  s p e c u l a t e  upon and t h i s  i s  b e t t e r  l e f t  u n t i l  we 

come t o  c o n s i d e r  the n a t u r e  of the  c o n v u ls iv e  s t a t e .
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IV - T H E  P R E S E N T  S E R I E S

PREAMBLE

As a  c o r o l l a r y  t o  th e  r e t r o s p e c t i v e  s t u d y  of t h e  l a s t  

c h a p te r  a  con tem pora ry  c l i n i c a l  s tudy  i s  o b v io u s ly  d e s i r a b l e ,  

where the  s t a t i s t i c a l  s tu d y  from i t s  v e ry  rem o ten e ss  o b s c u r e s ,  

th e  d e t a i l  o f  th e  p r e s e n t  s e r i e s  may i l l u m i n e .  Where th e  

sc a n ty  numbers o f  the  p r e s e n t  s e r i e s  tempt f a l s e  c o n c l u s i o n s  

the  s t a t i s t i c s  w i l l  c o r r e c t .

A c co rd ing ly  i t  was d e c id e d  to  maxe a c r i t i c a l  s tuay  of

every  case  of  c o n v u l s io n s  t h a t  was a d m i t t e d  to  P r o f e s s o r  S t a n le y

Graham’s wards a t  th e  Royal  H o s p i t a l  f o r  Sick  C h i ld r e n ,  Y o r k h i l l ,

f o r  a  p e r i o d  of tw e lve  months .  In o r d e r  to  s t r a d d l e  th e  p e r i o d

in  which we were most i n t e r e s t e d  f rom  the  p o i n t  of  v iew  of

se a s o n a l  in c id e n c e  i t  was d e c id ed  t o  b e g in  and end in  t h e  summer.

The p e r i o d  s e l e c t e d  was from th e  1 s t  o f  August 1947 u n t i l  th e

31s t  of J u ly  1948 i n c l u s i v e .  The s tud y  was c l i n i c a l  and

b iochem ica l  w i th  th e  h e l p  of  a n c i l l a r y  a i d s  t o  d i a g n o s i s  a s  and

when r e q u i r e d .  The b io c h e m ic a l  i n v e s t i g a t i o n s  were d i r e c t e d

to  the  d e t e c t i o n  of  h ypoca lcaem ia  and r i c k e t s .  For  t h i s

purpose th e  serum c a l c iu m ,  th e  plasma i n o r g a n i c  p h o sp h a te  and the

plasma a l x a l i n e  p h o sp h a ta s e  were d e te rm in ed  i n  as many c a s e s  a s

p o s s ib l e .  I t  was r e c o g n i s e d  t h a t  i t  would be d i f f i c u l t ,  i f  n o t

imposs ib le  to  o b t a i n  b lood from th o s e  who had on ly  t e r m i n a l

conv u ls ion s  and in  o n ly  two such c a se s  out o f  a  t o t a l  of  13 

w e r e /
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were d e t e r m i n a t i o n s  made; t h i s  however i s  p r o b a b ly  no t  o f  

much im por tance .  For t h e  r e s t ,  d e t e r m i n a t i o n s  were made on 

i a l l  the  o t h e r  c o n v u l s io n s  n o t  due to  p r im a ry  d i s e a s e  of  the 

c e n t r a l  ne rv o us  sys tem  w hi le  i n  case s  of  c e n t r a l  n e rv o us  

system d i s e a s e  which a c t e d  a s  c o n t r o l s  on ly  f i v e  c a s e s  were 

m issed  f o r  one r e a s o n  o r  a n o t h e r .

METHOD

Genera l

In  e ac h  c a se  th e  h i s t o r y  was i n q u i r e d  i n t o  c a r e f u l l y  t o  

d e te rm ine  w he ther  o r  no t  the  c h i l d  had a c o n v u l s io n ,  i t s  

d u r a t i o n  and w h e th e r  t h e r e  was a  h i s t o r y  of p r e v io u s  

c o n v u ls io n s  o r  n o t .  The q u e s t i o n  of h e r e d i t y  h a s  been 

c o n s id e r e d  by v a r i o u s  a u t h o r s  w i th o u t  v e ry  much p r o f i t .  In  

any c a se  i t  was f e l t  t h a t  t h e  t e s t im o n y  o f  t h e  p a r e n t s  i n  t h i s  

c o n n e c t io n  was so o f t e n  u n r e l i a b l e  t h a t  l i t t l e  purpose  would 

be served by t r y i n g  to  e v a l u a t e  th e  f a m i l i a l  f a c t o r s .

The c l i n i c a l  e x a m in a t io n  was d i r e c t e d  p a r t i c u l a r l y  

towards t h e  d e t e c t i o n  o f  o rg a n ic  d i s e a s e  o f  the  c e n t r a l  ne rvous  

sys tem ,  and in  a lm os t  every  c ase  a lumbar p u n c tu re  was 

p e rfo rm ed ,  and a l s o  the  d e t e c t i o n  of c l i n i c a l  r i c k e t s  i n c l u d i n g  

c r a n i o t a b e s  and c l i n i c a l  t e t a n y .  No e l e c t r i c a l  r e a c t i o n s  were 

done. C h i ld r e n  of  the  age when r i c k e t s  i s  l i k e l y  and in  whom 

t h e r e  v/as any s u s p i c i o n  of e n la rg e d  e p ip h y s e s  had t h e i r  

w r i s t s  X-rayed .  Apart  from t h i s  t h e  u s u a l  ward i n v e s t i g a t i o n  

ana t r e a tm e n t  was i n s t i t u t e d  in  each c a se .
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B iochem ica l

The serum ca lc ium  was e s t im a t e d  by th e  method of 

Kramer and T i s d a l l  (1921) ( H a r r i s o n ,  r*H7)» th e  p lasm a i n o r g a n i c  

phospha te  by a  m o d i f i c a t i o n  o f  th e  method o f  B r ig g s  (1922) and 

th e  plasma a l l c a l in e  phospha te  by a  m o d i f i c a t i o n  o f  th e  King-  

Armstrong method ( H a r r i s o n ,  194-7; King, 1947).  A d e t a i l e d  

c o n s i d e r a t i o n  of t h e s e  methods i s  g iven  in  Appendix I I ,

GBHiilRAL CONSIDERATIONS

During the  twe lve-m onth  p e r i o d  1 s t  Aogust 1947 to  31s t  

J u l y  1948 i n c l u s i v e ,  t h e r e  were 1 ,067  a d m is s io n s  t o  t h i s  

m ed ica l  u n i t .  Of t h e s e ,  64 c a s e s  {6%) had a  h i s t o r y  o f  

c o n v u l s io n s  o r  deve loped  one o r  more c o n v u ls io n s  d u r in g  the  

s t a y  i n  h o s p i t a l , .

As a p r e l i m i n a r y  i t  w i l l  be h e l p f u l  to  c o n s i d e r  t h e s e  

c a s e s  u n de r  the  same h e a d in g s  a s  th o se  in  the  t h r e e  f i v e  y e a r  

p e r i o d s  a l r e a d y  examined,  A t a b l e  summarising the  f i n d i n g s  

of  t h e s e  c a s e s  i s  g iv e n  in  Appendix I .  The c a se s  a r e  

a r ra n g ed  in  o r d e r  of  a d m is s io n .  Complete case -sum m aries  have 

no t  been in c lu d e d  as  th ey  would not  c o n t r i b u t e  m a t e r i a l l y  t o  

the  d i s c u s s i o n  a s  a l l  the  s a l i e n t  f e a t u r e s  have a l r e a d y  been 

e x t r a c t e d  bu t  would m ere ly  s w e l l  u n n e c e s s a r i l y  th e  completed  

t e x t ,

DISEASES ASSOCIATED WITH CONVULSIONS

Table XXI shows th e  64 c a se s  o f  c o n v u ls io n s  c l a s s i f i e d  

a c c o r d i n g /
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a c c o rd in g  to  d i a g n o s i s  a f t e r  the  same p l a n  a s  t h a t  f o r  the  

c a s e s  i n  th e  p r e c e d in g  c h a p t e r  (Table  IV).  I t  w i l l  be seen 

t h a t  c a s e s  a t t r i b u t e d  to  p r im a ry  d i s e a s e  of  th e  c e n t r a l  ne rvous  

system accoun t  f o r  e x a c t l y  h a l f  th e  t o t a l  number of  c a s e s  o f  

c o n v u l s io n s .  The same c r i t e r i a  of  d i a g n o s i s  have been a d h e re d  

t o .  E p i l e p s y  i s  on ly  d iagnosed  where the  c l i n i c a l  p i c t u r e  i s
!

u n e q u iv o c a l .  No case a p p e a r s  tw ice  and in  each  c ase  o f  

m u l t i p l e  d iag n o ses  the  p r im a ry  d i s e a s e  w i th  p a r t i c u l a r  r e g a r d  to  

the  p a th o g e n e s i s  o f  c o n v u l s io n s  was ado p ted .

There were 3 c a s e s  o f  i d i o p a t h i c  e p i l e p s y .  This  g i v e s  a 

p e rc e n ta g e  of  1 2 .5  which  does not d i f f e r  much from the  

c o r r e sp o n d in g  f i g u r e  o f  1 ? . 4 /  f o r  19^2-4-6, 1 ? . 2 /  f o r  1932-36 a nd 

1 1 .0 /  f o r  1922-26. Inf lammatory  d i s e a s e  o f  the  c e n t r a l  nervous  

system a c c o u n ts  f o r  a h i g h e r  p e rc e n ta g e  ( 1 3 . 7 / )  than  t h a t  of any 

p e r i o d  s in c e  1922-26 when i t  was 2 6 . 6 / .  The s t e a d y  f a l l  o f  the  

nex t  two p e r i o d s  o f  13 »1/  and 11 . 8/  has  no t  been m a in t a in e d .

This  h o s p i t a l  does n o t  a s  a  r u l e  admit  th e  new-born and 

the  f i g u r e s  f o r  rtB i r t h  Trauma'* have been low i n  a l l  p e r i o d s .

The f i g u r e  of  17*2/  f o r  m en ta l  d e f i c i e n c y  i s  a marked 

in c re a s e  on th e  t h r e e  f o rm e r  p e r i o d s .  The s t e a d y  r i s e  can be 

seen th u s :

1922-26 1932-36 1942-46 1947-43

5 . 9 /  6 . 8/  1 3 . 6/  1 7 . 2/

The o t h e r  h a l f  of  the  c a se s  cou ld  not  be a t t r i b u t e d  to  

pr im ary  d i s e a s e  o f  the  c e n t r a l  nervous  system. Fol lowing  th e  

p r a c t i c e /



TABUS XXI

DISEASES ASSOCIATED WITH CONVULSIONS 
___________ 194- 7 - 4-8______________________

(1) p r im ary  D isease  of the  C e n t r a l  Nervous System

E p i l e p s y
Inf lammatory  D isease  
C e r e b r a l  Haemorrhage 
menta l  D e f i c i e n c y  
M isc e l lan e o u s

T o ta l

A c tu a l  P e rc e n ta g e  o f  
F i g u r e s  T o ta l

3 12 .5  
12 18.7  

1 1 .6  
11 17 .2

32 m-_o

(2) 'Without Evidence  of P r im ary  D isease  of  the
C e n t r a l  Nervous System

R e s p i r a t o r y  System
17 2 6 .6  

1 1 .6

18 2 8 .2

Acute R e s p i r a t o r y  D isease  
I n f e c t i o u s  Feve rs  
M isc e l lan e o u s

T o ta l

A l im entary  System
7 1 0 .9  
l  l .  5'
8 12 .4

Acute I n f e c t i o n s  
M isc e l lan eo us

T o ta l

U r inary  T r a c t

1T o ta l

M isce l laneous

3 4 . 7  

i  ± i l

Convulsions o f  unknown 
a e t i o l o g y  

Tetany ("Without i n f e c t i o n )  
U n c l a s s i f i e d

T o ta l

TOTAL 32 5 0 .0
T o ta l  of A l l  Cases 
T o ta l  Admissions

64 100 .0
1 .0 6 7

Convuls ions  a s  %age
t o t a l  ad m iss io n s  6 . 0^
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p r a c t i c e  o f  th e  c l a s s i f i c a t i o n  in  Table IV t h e r e  was 

in c lu d e d  a group o f  c o n v u l s io n s  of  uniaiown a e t i o l o g y  i n  

th o se  n o t  a t t r i b u t a b l e  to  p r im a ry  d i s e a s e  of  the c e n t r a l  

ne rvous  system. As we s h a l l  see l a t e r  t h e s e  shou ld  be c l a s s e d  

t o g e t h e r  w i th  e p i l e p s y  bu t  th ey  number on ly  3 ( 4 . 7 %) a ^d w i l l  

a f f e c t  the p r o p o r t i o n s  on ly  s l i g h t l y .  The p r e c i s e  d i a g n o s i s  

of  t h e s e  c a s e s  w i l l  be c o n s i d e r e d  l a t e r .

D isease  o f  the  r e s p i r a t o r y  system a c c o u n t s  f o r  much 

the  same p r o p o r t i o n  a s  in  the  p a s t ,  2 8 . 2$ a s  opposed t o  27*2$ 

in  194-2-46 and 2 9 . 7$ i n  1922-26 ana of  t h e s e  most a re  a c u t e  

r e s p i r a t o r y  d i s e a s e .  The f i g u r e  f o r  a c u t e  i n f e c t i o n s  of th e  

a l i m e n t a r y  t r a c t  i s  a l s o  of much the  same o r d e r  a s  i n  the p a s t .  

Of th e s e  t h e r e  were 2 c a se s  of i l e o - c o l i t i s ,  b o th  of which d ie d  

in  agona l  c o n v u l s io n s .  The “c o n v u ls io n s  rate '*  f o r  g a s t r o 

e n t e r i t i s  and a c u te  i l e o - c o l i t i s  r e s p e c t i v e l y  i s  t h e r e f o r e  

2 .9$  and 40$ ,  the  a d m iss io n s  of g a s t r o - e n t e r i t i s  f o r  the  

twelve  months b e in g  173 a na f o r  a c u t e  i l e o - c o l i t i s  b e in g  5*

Convuls ions  a s s o c i a t e d  with d i s e a s e  of  the u r i n a r y  

t r a c t  comprised on ly  3 c a s e s  ( 4 .7 $ ) .  Of t h e s e  one was the  

t e rm in a l  c o n v u l s io n  of  a c h ro n ic  p y e l o n e p h r i t i s ,  the o t h e r  

the t e r m in a l  c o n v u l s io n  of  n e p h r o s i s  w i th  g a s t r o - e n t e r i t i s  ana 

the  o t h e r  the  i n i t i a l  c o n v u ls io n  o f  a h y p e r t e n s i v e  c r i s i s  in  

a cu te  haem orrhagic  n e p h r i t i s .

There were no c a se s  o f  t e t a n y  u n a s s o c i a t e d  w i t h  an 

a cu te  i n f e c t i o n  and no c a s e s  were u n c l a s s i f i e d .  The t h r e e  

c o n v u ls io n s  of  unknown a e t i o l o g y  a r e /
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a re  i n  a  sense  an adm iss ion  o f  f a i l u r e  and th e  c a s e s  a r e  

d e t a i l e d  below.

Case No. 42.  J .  G. a boy aged  e i g h t  weeks had 
melaena neonatorum a t  b i r t h  f o r  which  he was t r a n s f u s e d  
w i th  good r e s u l t .  He had an u n e v e n t f u l  c o u rse  t h e r e a f t e r  
u n t i l  4 days b e fo r e  a d m iss io n  when he had a s h o r t  a t t a c h  
o f  t w i t c h i n g  and lo s s  of c o n s c i o u s n e s s .  This was r e p e a t e d  
e v e ry  day u n t i l  a d m iss io n  when he had no f u r t h e r  t u r n s .
On a d m iss io n  t h e r e  was no a b n o rm a l i ty  to  be made o u t .  His 
serum ca lc ium  was 10 .0  mgm.$. He was d i sm is se d  on 1 . 2 . 4 8 .  
a p p a r e n t l y  w e l l .  On 1 4 .3 .4 3 .  he was r e - a d m i t t e a  w i th  
a c u te  g a s t r o - e n t e r i t  i s  ana a i e a  s i x  days l a t e r .  P e r m is s io n  
f o r  p o s t  mortem ex am in a t io n  was r e f u s e d .  He had  no f u r t h e r  
f i t s  a f t e r  h i s  f i r s t  d i s m i s s a l .  The r e p e a t e d  minor a t t a c k s  
make i t  l i k e l y  t h a t  t h i s  c h i l d  would have c o n t i n u e d  t o  have 
f i t s  in  l a t e r  l i f e  and should  be rega rded  as  a p o t e n t i a l  
e p i l e p t i c .

Case No. 52. G.B. a  boy aged one week was a d m i t t e d  on 
2 .4 . 4 3 .  He was h e a l t h y  a t  b i r t h  ana n o t h in g  wrong waB 
n o t i c e d  u n t i l  he was f o u r  days o ld  when he began  to  have 
r e p e a t e d  s h o r t  a t t a c k s  of t w i t c h i n g .  These c o n t i n u e d .  On 
adm iss ion  he was s l i g h t l y  j a u n d i c e d  but  o th e rw is e  a p p ea red  
h e a l t h y .  He had a l i t t l e  f e v e r  and th e  on ly  n o ta b l e  p o s i t i v e  
f i n d i n g  was a markedly p o s i t i v e  C h v o s te k 's  s i g n .  The serum 
ca lc ium  however was 9*4 ngm.$. The plasma i n o r g a n ic  phosphorus
was u n u s u a l ly  h i g h ,  3 .0  mgm.$. A lumbar p u n c tu re  r e v e a l e d
some red  c e l l s  i n  the  c e r e b r o - s p i n a l  f l u i d  bu t  t h i s  was most 
l i k e l y  due to  t h e  t rauma of the  n e e d le .  The c h i l d  had no more 
f i t s  and was d i s m is s e d  home w el l  on 2 3 .4 .4 3 .  T h is  a t  f i r s t  
s i g h t  a p p ea red  t o  be a  case  of t e t a n y  of t h e  newborn but in  
f a c t  i t  b e a r s  out the f i n d i n g  t h a t  a  f a c i a l  phenomenon does 
not  n e c e s s a r i l y  i n d i c a t e  h ypoca lcaem ia .  This  case  then  
oelongs t o  th e  group of  i a i o p a t h i c  c o n v u l s io n s  of th e  newborn
which we s h a l l  c o n s i d e r  l a t e r .

Case No. 6 3 . E .T. a  g i r l  aged one y e a r  and one month was 
a d m i t te d  on 1 3 .6 .4 3 .  She had an u n e v e n t f u l  h i s t o r y  u n t i l  she 
had m easles  u sh e red  in  w i t h  a c o n v u ls io n  a t  the  age of e ig h t  
months. She maae good rec o v e ry  ana was w e l l  u n t i l  she had a 
c o n v u ls io n  a p ropos  n o th in g  on 1 0 .5 .4 3 .  On 1 3 .5 .4 8 .  she had 
t h r e e  more and a u r i n & the l a s t  was b rough t  up to  H o s p i t a l .
*->he i n c i d e n t a l l y  r e c e i v e d  a  se v e re  burn  o f  th e  r i g h t  f o o t  from 
«. h o t - w a t e r  b o t t l e  d u r in g  the  ambulance j o u r n e y .  On 
exam ina t ion  tn e  f o n t a n e l i e  was s t i l l  p a t e n t  bu t  t h e r e  were 
n o /
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no s ig n s  of r i c k e t s .  No a b n o r m a l i t y  was d e t e c t e d .  An 
X-ray of w r i s t  showed no s i g n s  of r i c k e t s .  Her serum c a lc iu m  
was 9 .9  mgm. $ ,  t h e  plasma i n o r g a n i c  phosphorus  3 .6  ana  the  
a l k a l i n e  p h o sp h a ta s e  was 11 K.-A. u n i t s .  She had no more f i t s  
and but  f o r  th e  burn  a p p e a re d  q u i t e  w e l l  and b r i g h t .  She was 
seen  a g a i n  as an o u t - p a t i e n t  on 3 *9 . 4 8 .  when she gave a 
h i s t o r y  of  o c c a s i o n a l  minor f i t s  a f t e r  l e a v i n g  H o s p i t a l  b u t  
none l a t t e r l y .  This  c h i l d  i s  a lm o s t  c e r t a i n l y  an e p i l e p t i c .

I t  seems l i k e l y  t h a t  a l l  t h e s e  case s  c o u ld  be i n o lu a e d  

u n de r  the  group of e p i l e p s y  o r  a t  l e a s t  -of p r im a r y  d i s e a s e  o f  

th e  c e n t r a l  nervous system. But a s  I hope to  show, t h i s  

d i s t i n c t i o n  i s  not  p e rh a p s  So im p o r ta n t  a s  i t  m ight  seem.

On th e  o t h e r  hana i t  e n a b l e s  us t o  c a l c u l a t e  the  

p e rc e n ta g e  of c a s e s  a s s o c i a t e d  w i t h  a c u t e  r e s p i r a t o r y  d i s e a s e  

on th e  same b a s i s  a s  H e r l i t z  (1941) and i f  we exc lude  th e s e  

t h r e e  c a s e s  we have 17 c a s e s  of  a c u t e  r e s p i r a t o r y  d! isease i n  

a t o t a l  o f  47 g i v in g  a  p e r c e n ta g e  of  3 6 . 2$ w h i le  t h a t  of a c u t e  

i n f e c t i o n s  of the  a l i m e n t a r y  t r a c t  i s  a l s o  i n c r e a s e d ,  1 4 .9 $ .

MORTALITY

The m o r t a l i t y  o f  the  c a se s  of c o n v u l s io n s  a d m i t t e d  

du r ing  t h i s  p e r i o d  i s  g iv e n  i n  Table XXII. 'The p o s i t i o n  i s  

co m p l ica ted  by the  f a c t  t h a t  3 of the  case s  were t r a n s f e r r e d  t o  

a f e v e r  h o s p i t a l .  The two m e n t a l l y  d e f e c t i v e s  canno t  be 

assumed to  be a l i v e  a s  such c h i l d r e n  o f t e n  succumb t o  an  i n t e r 

c u r r e n t  i n f e c t i o n ;  b u t  i f  t h e y  a r e  ig n o re d  f o r  th e  moment, th e  

m o r t a l i t y  of c a s e s  a t t r i b u t e d  t o  p r im ary  d i s e a s e  o f  t h e  c e n t r a l  

nervous  sys tem  is  25 . 0$ when th e  t e r m i n a l  c o n v u l s io n s  a r e

ex c luded ,  while  th e  m o r t a l i t y  f rom  the o t h e r s  a g a i n  e x c l u a i n g  

t e r m i n a l /
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t e r m i n a l  c o n v u l s io n s  i s  4 . 4 $ .  I t  i s  i n t e r e s t i n g  t o  n o te  

t h a t  th e  one dea th  in  t h i s  l a t t e r  g roup  was t h a t  of the  one 

case  o f  f r a n x  t e t a n y  met w i t h  in  t h i s  su rv ey .

TABUS XXII

M o r t a l i t y  in  c a s e s  of  c o n v u l s io n s  a d m i t t e d  
d u r in g  the  twe lve-m onth  p e r i o d  

__________ August 1947 to  J u ly  1946._________

Prim ary  D isease  
o f  t h e  C.N.S.

O th e rs T o t a l

T o ta l  Humber o f  
Deaths 11 10 21

Termina l  C onvuls ions 4 9 13
Deaths E xc lud in g  

Terminal  C onvu ls ions 7 1 8
Cases T r a n s f e r r e d 2* 1** 3
M o r t a l i t y  .Excluding 

Terminal  Convuls ions 25* 4 .4 $ 18 . 6/

* Both m en ta l  d e f e c t i v e s  w i t h  m e a s le s .  M eas les .

SEASONAL IBCIUSBCE

'fhe f i g u r e s  f o r  o n ly 'o n e  y e a r  a r e  too sm a l l  to  do 

more t h a n  complement ou r  p r e v io u s  f i n d i n g s .  I t  i s  more 

indeed f o r  the  saxe of co m p le ten ess  t h a t  th e  s e a s o n a l  i n c id e n c e  

of  the t o t a l  cases  and of  the  c a s e s  d iv id e d  in to  th o se  

a t t r i b u t e d  to  p r im ary  d i s e a s e  of the c e n t r a l  n e rvous  sys tem  

and o t h e r s ,  a re  g iv e n  in  Table  XXIII . The o u t s t a n d i n g  

February  peak  of the p r im ary  nervous  c a se s  was due t o  f i v e

e p i l e p t i c s /
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e p i l e p t i c s  and some c a se s  of m e n in g i t is .  The se a so n a l  

inc id en ce  o f  the other  c a s e s  o f f e r s  noth ing new.

TABLE XXIII

Seasonal D itetr ibution  of Gases of C onvulsions  
Admitted During the Twelve-Month P eriod  

___________ August 1947 to  July  194-8_____________

Month
T o ta l
Admissions

T o ta l
Cases

Primary D isease  
o f  the  C.N. S. O the rs

1?4 7
Aug 75 4 1 3
Sep 79 2 2 -
Oct 95 7 3 4
Nov 37 5 2 3
Dec 94 7 3 4
1948
Jan 35 3 - 3
-tf'eb 85 15 10 5
Mar 94 6 5 1
Apr 93 5 2 3
May 97 7 3 4
June* 106 3 1 2
July* 77 - -

TOTAL 1067 64 32 32

(* \7ith the in tr o d u ct io n  of the N ation a l H ealth  S e rv ice  
on the 5th  o f  July a l l  records were c lo s e d  and 
re-opened on that day. The f ig u r e s  fo r  June t h e r e f o r e  
include the f i r s t  four  days o f  July  w hile  th ose  for  
July begin  w ith  the f i f t h  day.)

A SS INC I BEN Coil

The age inc id en ce  i s  shown in  Table XXITT. I t  w i l l  be 

seen th at in the c a se s  a t t r ib u t e d  to primary d is e a se  of the 

c e n t r a l /



c e n t r a l  ne rvous  sys tem  12 out  o f  th e  32 were unde r  one y e a r  

of age and e x a c t l y  one h a l f  were under  (16  c a s e s )  two y e a r s  of 

age,  6 were in  th e  t e t a n y  a g e - g r o u p  of s i x  t o  e i g h t e e n  months# 

Of the f i r s t  two y e a r s  t h e r e  were 7 in  the  f i r s t  s i x  m o n th s 9 

3 in  the  second and 1 in  th e  t h i r d .  The peak i n c id e n c e  i s  

in  the  f i r s t  t h r e e  months of l i f e .  13 c a s e s  were over  t h r e e  

y e a r s  of a g e .

In the  c a se s  no t  a t t r i b u t e d  to  p r im a ry  d i s e a s e  o f  the  

c e n t r a l  n e rv o us  sys tem  t h e r e  were 13 c ase s  u n d e r  one y e a r  and 24 

case s  u n d e r  two y e a r s  o f  age .  There were  10 c a se s  in  the  a g e -  

group s i x  t o  e i g h t e e n  months .  There were 11 c a s e s  i n  t h e  f i r s t  

s i x  months of l i f e ,  7 c a s e s  in  the  second and 3 c a s e s  in  the  

t h i r d .  There i s  a  marked peak  i n c id e n c e  in  the  f i r s t  t h r e e  

months of l i f e .  Only 5 c a s e s  were o v e r  t h r e e  y e a r s  of age .

TABLE XXIV

Age In c id e n c e  of Gases of Convuls ions  Admitted 
Lur ing  t h e  Twelve Month P e r i o d  

___________ August 1947 t o  J u ly  1948______________

Age-Group 
Years

P r im ary  L i s e a s e  
of  the  C .k .k , O the rs

0 -  3 /12 5 9
3 /1 2  -  6 /1 2 2 2
6 /1 2  -  1 2 /1 2 5 7
1 2 /1 2  -  13/12 l 3
1 8 /1 2  -  2 3 3
2 - 3 3 3
3 - 5 5 2
Over 5 8 3
TOTAL 32 32
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Only f i v e  n e o n a t a l  c a s e s  a r e  i n c lu d e d  in  t h i s  

s e r i e s  (ca se  Nos. 7 ,  8 , 34 ,  52 and  6 4 ) .  Gases 7 and 8 were 

b o th  of p y l o r i c  s t e n o s i s  who though s u c c e s s f u l l y  o p e r a t e d  upon 

were r e - a d m i t t e d  w i th  g a s t r o - e n t e r i t  i s  and d ie d  in  t e r m i n a l  

c o n v u l s io n s .  The rem a in d e r  a r e  worthy  p e rh a p s  of more 

d e t a i l e d  c o n s i d e r a t i o n .

Case No. 34* J . ^ .  a  boy aged  f i v e  days was a d m i t t e d
on 1 8 .2 .4 8 .  He was b o m  s p o n ta n e o u s ly  a f t e r  a norm al  
pregnancy bu t  a f t e r  b i r t h  moanea i n c e s s a n t l y ,  would  no t  
suck ,  was seen to be j a u n d i c e d  on the  second day and 
developed  an i n c r e a s i n g  oeaema. He was a v e r y  sm a l l  c h i l d  
b u t  g r o s s l y  oedernatous, a f e b r i l e  and j a u n d i c e d ;  the  s p l e e n  
was p a lp a b le  two f i n g e r b r e a d t h s  below the c o s t a l  m arg in .  
There was spon taneous  nystagmus ana  the  c h i l d  had  two 
g e n e r a l i s e d  c o n v u l s io n s .  The haemoglobin  was 15*85 gms.> 
and th e  r e t i c u l o c y t e  coun t  was 3/* The c h i l d  d i e d  b e f o r e  
f u r t h e r  i n v e s t i g a t i o n  co u ld  be c a r r i e d  o u t ;  he was indeed  
too  i l l .  A p o s t  mortem e x a m in a t io n  r e v e a l e d  a  pneumococcal  
m e n i n g i t i s .  The c h i l d  a lm os t  c e r t a i n l y  had a s e p t i c a e m ia  
bu t  w he th e r  rh e s u s  f a c t o r  i n c o m p a t i b i l i t y  e n t e r e d  i n t o  the 
p i c t u r e  could  n o t  be d e te r m in e d .  The mother  was s t i l l  i n  
bed ana l i v e d  o u t s i d e  Glasgow and blood c o u ld  not  be 
o b ta in e d .

Case No. 52 i s  d e s c r i b e d  on page 125*

Case No. 64. D.R. was a  boy aged t e n  days and was 
a d n i t t e a  on 2 3 .6 .4 8 .  He was born sp o n ta n e o u s ly  a t  home 
a f t e r  a normal  p regnancy  and seemed h e a l t h y  a t  b i r t h .  On 
the  day b e fo r e  a d m iss io n  when he was n in e  days o ld  he began 
c o n v u ls in g ;  he had been p r e v i o u s l y  q u i t e  w e l l .  The 
c o n v u ls io n s  were g e n e r a l i s e d  and c o n t in u e d  a t  f r e q u e n t  
i n t e r v a l s  u n t i l  a d m iss io n .  He r e f u s e d  f e e d s  bu t  d id  not  
vomit ;  he had f r e q u e n t  loose  s t o o l s  a f t e r  a d m i n i s t r a t i o n  of  
m ilk  o f  magnesia  by h i s  m other .  On a d m iss io n  he looked i l l  
bu t  was a f e b r i l e .  C h v o s te k fs s ig n  was p o s i t i v e  bu t  no o t h e r  
s ig n s  of  d i s e a s e  could be d e t e c t e d .  The c o n v u ls io n s  were 
c o n t r o l l e d  by c h l o r a l  h y d r a t e  bu t  the c h i l d  c o l l a p s e d  and 
d ied  the  nex t  day.  The serum c a lc iu m  was 14 .5  mgm.^b, t h e  
plasma in o r g a n ic  phosphorus  was 5*5 mgm.5* and th e  Y/.H. was 
n e g a t iv e .  P o s t /
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p ost mortem exam ination showed s ig n s  su g g es t in g  a 
g e n e r a l is e d  sep t ica em ia  to g e th e r  w ith  a haemorrhagic  
pneumonia. There was in  a d d it io n  a marxed degree o f  
porencephaly.

I t  i s  i n t e r e s t i n g  t h a t  two of t h e s e  c h i l d r e n  had  a  • 

f a c i a l  phenomenon i n  s p i t e  o f  a  normal  o r  h ig h  serum c a lc iu m .

In two o f  them t h e r e  was an a c u t e  i n f e c t i o n  and i n  one t h e r e  

was a  d e v e lop m en ta l  a b n o rm a l i t y  o f  the  b r a i n  a s  w e l l .  Only 

one of  them (case  5 2 ) c o u ld  p e rh a p s  be c l a s s e d  a s  " i d i o p a t h i c  

c o n v u ls io n s  of  th e  newborn" (Thomson, 1921) .  These a r e  

d e s c r i b e d  as  f r e q u e n t  f i t s  o c c u r r i n g  in  the  f i r s t  few weeks of  

l i f e  Y/ith a  good p r o g n o s i s  and have a l s o  been a t t r i b u t e d  t o  

hypoca lcaem ia  (Graham, 1933)* In t h i s  case  t h e r e  was n o th in g  

in  the  h i s t o r y  to  su g g e s t  a sp h y x ia  o r  " b i r t h  t raum a"  w h i le

th e r e  was a l s o  no hyp o ca lcaem ia .

DISTRIBUTION Off TYPES OP CONVULSION

Table  XXV shows the  d i s t r i b u t i o n  o f  ty p e s  of  c o n v u l s io n .  

I t  has  been more e a sy  to  a s s e s s  p r e c i s e l y  th e  ty p e  o f  

convu ls ion  in  t h e s e  c a s e s  t h a t  were s t u d i e d  p e r s o n a l l y  t h a n  

in  th ose  e x t r a c t e d  from th e  case  r e c o r d s .  I t  w i l l  be seen  t h a t  

i f  we exc lude  the  t e r m i n a l  c o n v u l s i o n s ,  th e  g r e a t  p rep on d e rance  

of c a s e s  a s s o c i a t e d  w i t h  d i s e a s e  of the  c e n t r a l  n e rvous  system 

(21 out  o f  28) a r e  c o n t in u e d  w hi le  20 out of  23 c a se s  which a r e

not  a s s o c i a t e a  w i th  p r im ary  d i s e a s e  of the ne rvous  system were

on the  o t h e r  hand i n i t i a l .  The t h r e e  c a s e s  of c o n t in u e d  

c o n v u l s i o n s /
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c o n v u ls io n s  in  the  l a t t e r  group in c lu d e  two c a s e s  (Nos. 52 ana 

6 3 ) o f  ’’c o n v u l s io n s  o f  unknown a e t i o l o g y "  which ,  a s  h a s  

a l r e a d y  "been s u g g e s t e d ,  might  more p r o p e r l y  "be r e l e g a t e d  to  

the  o t h e r  g roup .  This would leave  only  one case  of  c o n v u l s io n s  

no t  a s s o c i a t e d  w i t h  p r im a ry  d i s e a s e  o f  th e  c e n t r a l  n e rv o u s  

system t h a t  had c o n v u l s io n s  c o n t i n u e d  "beyond the  f i r s t  tw e n ty -  

f o u r  hours  o f  the  i l l n e s s .  This  c h i l d  (Case No. 6 l )  was one 

of "broncho-pneumonia a d m i t t e d  w i th  th e  h i s t o r y  of a  s h o r t  

c o n v u ls io n .  He had h ig h  f e v e r  and was d e h y d ra te d .  He remained 

a c u t e l y  i l l  and had a n o t h e r  s h o r t  g e n e r a l i s e d  c o n v u l io n  t h r e e  

days a f t e r  a d m iss io n .  He t h e r e a f t e r  made an u n i n t e r r u p t e d  

rec o v e ry .  He was seen  a g a i n  a s  an o u t - p a t i e n t  a bou t  a  month 

l a t e r  when he had had no more f i t s  bu t  s t i l l  had  a  lo o s e  cough 

and a  sk iagram  showed p a r t i a l  c o l l a p s e  of  the  lower lobe  of  the  

l e f t  lung.

T'ABLB XXV

Type of C onvuls ion  Met With i n  th e  Twelve-Month 
_________ P e r io d  August 194-7 to  J u l y  1948.________

Type of 
Convulsion T o ta l

C onvuls ions  a s s o c i a t e d  
w i t h  P r im ary  D isease  
of  the  C. N. S.

C onvu ls ions  no t  
■assoc ia ted  w i th  
P r im ary  D isease  
o f  th e  C.N. S.

I n i t i a l 27 7 20
Continued 24 21 3
Terminal 13 4 9

T o ta l 64 32 32

I t /
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I t  w i l l  be seen t h a t  a  c o n t in u e d  c o n v u l s io n  i s  

s t r o n g l y  in  f a v o u r  of a  p r im a ry  c e n t r a l  ne rvo u s  o r i g i n  of 

the  f i t .  On t h e  o t h e r  hand an i n i t i a l  c o n v u l s io n  i s  

o c c a s i o n a l l y  t h e  h a r b i n g e r  of a c u te  in f lam m at io n  of the  

c e n t r a l  n e rv o u s  sys tem ,  and canno t  i p s o  f a c t o  be r e g a r d e d  

as  ben ign .

DEGREE OF ESVER ON ADMISSION

Table XXVI shows the  d eg re e  o f  f e v e r  r e c o r d e d  on 

ad m iss io n ;  t h e s e  a r e  a s  b e fo r e  a l l  r e c t a l  t e m p e r a t u r e s ,  and 

the  h i g h e s t  t e m p e r a tu re  r e c o rd e d  d u r in g  the  f i r s t  t w e n ty - f o u r  

h o u rs  of a d m is s io n  i s  t a k e n .

TABLE XXVI

Degree o f  Fever
Pr im ary  D isease  

of  C.N.S. O the rs

A f e b r i l e 14 4 3 . 7/ 9 2 8 .9 /
Over 100.4°F  bu t  
under  102° ]? 5) 6)

Over 102°F but 
un d e r  104°F

) l l  3 4 . 4 /  
6) 6)

12 3 7 .5 #

Over 104°F 7 2 1 . 9/ 11 3 4 .4 ^

T o ta l 32 32

As might be e x p e c te d  t h e r e  a r e  more c a s e s  o f  p r im ary

d i s e a s e  of  th e  c e n t r a l  ne rvous  sys tem  t h a t  a r e  a f e b r i l e .  The

o t h e r  f i g u r e s  a c c o rd  more or l e s s  w i th  those  f o r  1942-46  

e x c e p t /
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ex cep t  t h a t  t h e r e  a r e  more c a s e s  w i t h  a  t e m p e r a tu r e  o f  ove r  

104°F. I t  must be a d m i t t e d  however t h a t  th e  f i g u r e s  a r e  

sm a l l .

PREVIOUS CONVULSIONS

A h i s t o r y  of p r e v io u s  c o n v u l s io n s  was o b t a in e d  in 

only 16 out  o f  th e  64 c a s e s ;  t h a t  i s  2 ^ / .  This  does no t  

g ive  a  t r u e  p i c t u r e  of  the  p r o b a b i l i t i e s  e n t a i l e d .  A h i s t o r y  

of p r e v i o u s  c o n v u l s io n s  i s  no t  only a  f u n c t i o n  of  the degree  

to  which t h e r e  i s  a  t en d en cy  to r e c u r r e n t  c o n v u l s io n s  bu t  

a l s o  of th e  p a t i e n t * s  a g e .  C e t e r i s  p a r i b u s , the  youn g e r  the  

p a t i e n t  i s ,  the  l e s s  l i k e l y  he is  to  g iv e  a h i s t o r y  of  

p re v io u s  c o n v u l s io n s .  S i m i l a r l y ,  the  younger  the  a v e rag e  age 

of a  s e r i e s ,  the  s m a l l e r  w i l l  be the p r o p o r t i o n  w i t h  p r e v i o u s  

c o n v u ls io n s .  One may r e c a l l  h e re  t h a t  the  age i n c id e n c e  of  

the  p r e s e n t  s e r i e s  shows a much younger  peak than  t h a t  of the  

tw e n t i e s  ana  one would e x p e c t  from t h i s  a l o n e ,  a s m a l l e r  

p r o p o r t io n  of  c a s e s  w i th  a h i s t o r y  of p r e v i o u s  f i t s .  Of t h e s e  

16 c a s e s ,  9 were e p i l e p t i c  and 6 were m e n t a l l y  d e f e c t i v e .  Only 

one c ase  was a s s i g n e d  t o  the  group n o t  a t t r i b u t e d  to  p r im a ry  

d i s e a s e  of th e  c e n t r a l  n e rvous  system and t h a t  on ly  d o u b t f u l l y  

so, b e in g  one of  th e  “c o n v u l s io n s  of  unknown a e t i o l o g y 1* a l r e a d y  

d i s c u s se d  (Case No. 6 3 ).

THE INCIDENCE OF RICKETS AMD TETANY

C l i n i c a l  m a n i f e s t a t i o n s  o f  r i c x e t s  were found in  o n ly  3 

c a s e s .  One/
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One of  t h e s e  (Case No. 37) had marked b o s s in g  and 

c r a n i o t a b e s  and had a l s o  a p o s i t i v e  C h v o s te x ' s  s i g n .  This 

case  had a serum ca lc iu m  of only  5*1 mgm./ and a  p lasma 

i n o r g a n ic  phosphorus  o f  10 .0  i n g m t h i s  i s  the  on ly  case  of 

f r a n k  t e t a n y  in  t h e  s e r i e s .  The second was an overgrown 

m e n ta l ly  d e f e c t i v e  c h i l d  (Case No. 49) w i th  r e c u r r e n t  f i t s .

The t h i r d  (Case No. 16) i s  o f  some i n t e r e s t  i n  t h a t  the  c h i l d  

was f e d  l a r g e  q u a n t i t i e s '  o f  v a r i o u s  p r e p a r a t i o n s  of  v i t a m in  D, 

b a thed  in  u l t r a - v i o l e t  l i g h t  and taken to  innum erab le  c l i n i c s  

because o f  a d e la y  i n  c l o s u r e  of the a n t e r i o r  f o n t a n e l l e  in  th e  

absence of  any o t h e r  s i g n s  w h a te v e r  o f  r i c k e t s .  The f o n t a n e l l e  

was 2 x 1  f i n g e r b r e a d t h s  a t  th e  age of n i n e t e e n  months .  X-ray 

of w r i s t  showed normal o s s i f i c a t i o n  and th e  serum c a lc iu m  was 

11 .0  mgm./ and the  plasma in o r g a n i c  phosphorus  was 4 . 0  mgm• / ;  

the plasma a l k a l i n e  p h o s p h a t a s e fwas 12 X.-A. u n i t s .  The c h i l d  

had a minor  f i t  a t  the  'onse t  o f  an u p p e r  r e s p i r a t o r y  i n f e c t i o n .

r a d i o l o g i c a l  ev idence  o f  r i c k e t s  was seldom sough t .  In  

one case  w i t h  u n eq u ivo ca l  e v id e n c e ,  bo th  c l i n i c a l  and 

b io c h e m ic a l ,  o f  r i c k e t s ,  t h e  X-ray  n e v e r t h e l e s s  showed no 

s ig n s  of r i c k e t s .  T h is  i s  no t  s u r p r i s i n g  in  th e  l i g h t  o f  the 

B r i t i s h  P a e d i a t r i c  A s s o c i a t i o n  Repor t  (1944) and a l s o  a 

survey by Graham (1942) i n  which th e  s u p e r i o r i t y  o f  b io c h e m ic a l  

and even c l i n i c a l  c r i t e r i a  ove r  r o u t i n e  r a d i o l o g y  was c l e a r l y  

dem ons tra ted .

C l i n i c a l  ev idence  of t e t a n y  was seen  in t h r e e  c a s e s ,
tw o /
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two of which have been  d i s c u s s e d  a l r e a d y ;  t h e  f i n d i n g  o f  a 

p o s i t i v e  C h v o s te k ’ s s ig n  i n  the  newborn was n o t  accompanied  

by the  f i n d i n g  of a  lowered  serum ca lc ium .  One c ase  o f  f r a n x  

t e t a n y  was found and the  c a s e  h i s t o r y  i s  g iv e n  below.

Case No. 37* B.L. was a d m i t te d  a t  t h e  age of  s e v e n te e n  
weeks on 20.2.4-8. He was the  f i f t h  c h i l d  of th e  f a m i l y  and 
was h e a l t h y  a t  b i r t h .  He was b r e a s t  f e d  f o r  8 days  and th e n  
fed on cow’s m i lx  w i th  S i s t e r  L a u r a ’ s food .  He was g iv e n  no 
c o a - l i v e r  o i l ,  o r  s u b s t i t u t e .  He t h r o v e  w e l l  u n t i l  th e  day 
of a d m is s io n  (20 .2 .4 -3 . )  when he had a c o n v u l s io n  l a s t i n g  20 
m inu tes ;  t h i s  r e c u r r e d  a t  f r e q u e n t  i n t e r v a l s  d u r i n g  the  day. 
He was a d m i t t e d  in  an a c u t e l y  i l l  c o n d i t i o n  w i th  h ig h  f e v e r ,  
g r u n t in g  r e s p i r a t i o n s  and a c y a n o t i c  t i n g e  o f  the  l i p s .
There was marked f r o n t a l  b o s s in g  ana c r a n i o t a b e s  b u t  no t  v e ry  
obvious e n la rgem en t  of the  e p ip h y s e s .  There were marked s ig n s  
of broncho-pneumonia  a t  b o th  b a s e s .  The c h i l d  c o n v u l s e d  a t  
i n t e r v a l s  and in  s p i t e  o f  p e n i c i l l i n ,  su lp h on a m id e , oxygen 
and c a lc iu m ,  he d i e d  the  n e x t  day. The serum ca lc iu m  was 
5 .1  mgm./, t h e  p lasma in o r g a n ic  phosphorus  1 0 .0  ingm.% and 
th e  plasma a l x a l i n e  p h o sp h a ta se  was 47 K.-A. u n i t s .  The 
c h i l d  was too i l l  to  be X -rayea .

BIOCHEMICAL SURVEY

The normal  a d u l t  serum c a l c iu m  l e v e l  i s  9*0 - 11*5 &&&•% 

( P e t e r s  and Van S ly k e , 1931) .  In i n f a n c y  i t  l i e s  r a t h e r  

h i g h e r ;  1 0 .0  - 11*5 mgrn./ (Howland and Kramer,  1921).  

Spasmophi l ia  d ev e lo p s  when the  serum c a lc ium  f a l l s  below 

7*0 mgrn./ u n l e s s  t h e r e  i s  a  concom itan t  r i s e  i n  th e  hydrogen  

c o n c e n t r a t i o n  of the  b lood  o r  a f a l l  in  the  serum p r o t e i n  

(P e t e r s  ana Van S lyke ,  1931, Kramer, T i s d a l l  and Howland, 1921, 

Howland and M a r r i o t t ,  1918). The serum c a lc iu m  i s  d im in i s h e d  

in  only two c o n d i t i o n s ,  t e t a n y  and n e p h r i t i s  (Howland and 

Kramer, 1921).

I n o r g a n i c /
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In o r g a n ic  p h o s p h a t e s  a r e  p r e s e n t  i n  the  "body i n  two 

forms,  s o l i d  c a lc iu m  p ho sp h a te  in  the  hones and the  d i s s o l v e d  

phospha tes  o f  the  blood ( P e t e r s  and Van S ly k e ,  1931)* ^Be 

in o rg a n ic  phospha te  of t h e  p lasma o f  c h i l d r e n  e x p r e s s e d  a s  

mgm./ o f  phosphorus  ranges  from 4 .5  to  6 . 8  w i t h  an ave rage  o f  

5 .4  a s  opposed t o  t h a t  of a d u l t s  which  a v e r a g e s  2 .1  mgm./.

In r i c x e t s  the  i n o r g a n ic  phosphorus  i s  1 . 0  - 3 . 2  mgm./

(Howland and Kramer,  1921).

The normal a l x a l i n e  p h o sp h a ta s e  by the  King-Armstrong 

method i s  g iv e n  a s  3 " 13 u n i t s  ( H a r r i s o n  194-7) and 5 -  10  u n i t s  

(King 1947 ) .  The average  f i g u r e  met w i th  in  r i c k e t s  i s  g iven  

as 30 K.-A. u n i t s  (p a n to n ,  Marrack and May, 1945) .

CASES OF PRIMARY DISEASE OF THE NERVOUS SYSTEM

The serum c a lc iu m ,  p lasma in o r g a n ic  ph o sp h a te  e x p re s s e d  

as phosphorus  and th e  a l k a l i n e  p h osp h a tase  were de te rm ined  in  

23 c a s e s .  Four c a s e s  were t e r m i n a l  and th e  o t h e r  f i v e  were 

om it ted  f o r  v a r i o u s  r e a s o n s .  As t h e s e  were to be r e g a r d e d  a s  

more or  l e s s  c o n t r o l s  23 cases ,  a re  more than  a d e q u a te .

Table XXVII l i s t s  the  r e s u l t s .

Serum Calcium

I t  w i l l  be seen from t h e  Table and a l s o  from P l a t e  XX 

t h a t  t h e s e  a l l  f a l l  w i t h i n  normal l i m i t s  e x c e p t  one. Moreover 

the  d i s t r i b u t i o n  i s  seen  to  approx im ate  to  th e  “normal* i n

ty p e .  The one r a t h e r  h igh  f i g u r e  in  Case No. 64 was o b t a i n e d
f ro m /
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TABLE XXVII

SEKUB CALCIUM, PLASMA INORGANIC PHOSPHORUS AND PLASMA
ALKALINE PHOSPHATASE IN CASES 0? CONVULSIONS AUKITTMD  

IlfTHE TWELVE -MONTH PERIOD AUCKJST 1947 TO JULY 194-8 ~

Convu ls ions  a t t r i b u t e d  to  p r im a ry  
of  the  C.N. S.

d i s e a s e

Case Number Calc ium Phosphorus P h o sp h a ta se
mgm. % mgm*% K.-A u n i t s

3 1 0 .0 4 . 6 20
5 11 .4 4 . 5 16
9 1 0 .2 3 .7 19

10 9 . 3 5 .1 5
12 12.3 4 . 7 13
14 3 .3 3 .9
21 9 .9 4 . 2 1324 10 .0 3 .0 6
29 10 .0 4 . 2 5
30 1 0 .2 4 . 2 7
32 9 .9 3-7 14
35 H . 5 3 .3 5
36 9 .1 4 . 6 12
33 10.6 3 .8
39 10.7 5 .4 18
41 9 .8 4 . 5 10
4-3 1 0 .0 3 .3 _
47 10.2 4 . 4 5
48 9 .4 3 .5 349 9 .7 1 .9 195o
55

9 .3
10.7

3 .7
3 .4

8
1064 14.5 5 .5 5

No e st im a tio n s  were performed on Cases No. 6 ,  13 , 20,  34 ,

^  * 51*  53* 57 a nd 59* Pour o f  these c a se s  had te im in a l  
con vu ls ion s only.
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from a d e h y d ra te d  c h i l d  in  e x t r e m i s .

Plasma I n o r g a n ic  Phosphorus

A l l  hu t  one o f  t h e s e  l i e  be tw een  3 a^d 6 mgm.$ w i t h  a 

peak between 3 a *id 4 mgm./. T h is  i s  p e rh a p s  a  l i t t l e  lower  

than  t h a t  u s u a l l y  a c c e p t e d  a s  normal  (M itche11-N elson  1946, 

H a r r i s o n  1947).  The one low phosphorus  of  1 .9  mgm.$ (Case 

No. 49)  was a s s o c i a t e d  w i t h  obvious  c l i n i c a l  r i c k e t s .  These 

r e s u l t s  a r e  shown g r a p h i c a l l y  in  P l a t e  XXI.

Plasma A lx a l in e  p h o sp h a tase

P l a t e  XXII shows a peax  between 5 and l o  u n i t s  which 

acc o rd s  w e l l  w i t h  the  a c c e p t e d  norm al  ( H a r r i s o n  1947» King 

1947)* A c e r t a i n  number of  c a s e s  however f a l l  above t h a t  

range and 6 c a s e s  l i e  above 1 5 . I t  i s  l i k e l y  however t h a t  in  

view o f  the  v e ry  h ig h  f i g u r e s  o b t a i n e d  in  f r a n k  bone d i s e a s e  

( i b i d ) t h a t  the  normal v a r i a t i o n  i s  somewhat w id e r  t h a n  5 to  

15 u n i t s .  I t  i s  no tew or th y  t h a t  the one case  of  c l i n i c a l  

r i c k e t s  who had a low plasma phosphorus  had  no t  s t r i k i n g l y  

h ig h  p h o s p h a t a s e ,  (19  u n i t s ) .

CASES NOT ATTRIBUTE!) TO DISEASE OP NERVOUS SYSTEM

The same e s t i m a t i o n s  were made on 25 c a s e s  o f  c o n v u l s io n s

not  a t t r i b u t e d  to  p r im ary  d i s e a s e  o f  the  nervous  sys tem ,

(Taole XXVIII).  The seven c a se s  in  whom no d e t e r m i n a t i o n

was made a l l  had t e r m in a l  c o n v u ls io n s  in  whom the  c h i l d r e n

were dead oefo re  blood could be o b t a in e d .  I t  was in  any case 
n o t /



TABLE XXVIII

SERUM CALCIUM* PLASMA INORGANIC PHOSPHORUS AND PLASMA
ALKALI HE PHOSPHATASE IK CASES OR CONVULSIONS ADMITTED 

IIsT THE TWELVE-MONTH PERIPL AUGU ST 1947- JULY7 9 4 8 .

Convu ls ions
d i s e a s e

no t  a t t r i b u t e d
of t h e  C.N.S.

to  p r im a ry

Case Number
Calc ium

mgm. %
Phosphorus

mgm.^
P h o s p h a ta se  
X. -A u n i t s

1 10.3 4 . 5 11
11 10.1 4 . 3 9
13 7 .0 3.!? 10

10.1 11.1* -

16 11.0 4 . 0 12
17 9 .5 3 .0 5
19 9 .9 4 . 0 -

22 9 .6 2 .5 2
23 3 .5 9 .7* -

25 9 .3 4 . 5 11
26 10.4 3 . 5 9
27 9 .9 3 .4 22
28 10 .2 4 . 0 5
31 9 .6 4 . 0 8
37 5 .1 10 .0* 4742 1 0 .0 6 . 4 4

1 1 .3 3 .2 346 9 . 4 3 .4 4
52 9 .4 8 . 0
54 1 0 .0 3 .4 4
58 1 0 .3 4 . 2 8
60 9 . 8 3 .4 10
61 10.1 3-1 8
62 10.1 3 .2 6
63 9 .9 3*6 11

* in  e x t r e m is

Ho e s t i m a t i o n s  were c a r r i e d  out  i n  th e  f o l lo w in g  c a s e s ,  Nos.
^ * 7* 3 ,  33* 40  and 56 > a l l  o f  which had t e r m i n a l  c o n v u ls io n s
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no t  th o u g h t  to  be n e c essa ry  to  s t r iv e  p a r t ic u la r ly  to  

o b t a i n  sam ples from such c a se s  though two were in  f a c t  

done, Nos. 15 and 2 3 *

Serum Calcium

P l a t e  XX shows th e  d i s t r i b u t i o n  of  th e  serum c a lc iu m  

in  t h e s e  c a s e s .  I t  w i l l  be seen t h a t  h e re  too  the  m a j o r i t y  

of c a s e s  f a l l  between 8 and 10 mgm.$. There a r e  however two 

c a se s  w i th  v a l u e s  below 7 mgm. and which must be reg a rd ed  a s  

abnormal.  One o f  t h e s e  we have a l r e a d y  d i s c u s s e d  and t h e r e  

can be no doubt t h a t  i t  was a t r u e  case  of t e t a n y .  The o t h e r ,  

Case No. 13> p r e s e n t s  r a t h e r  a  problem.

Case No. 1 3 . M.W. a g i r l  aged twe lve  months was 
a d m i t te d  on 2 2 .1 0 .4 7 .  She was h e a l t h y  a t  b i r t h  and was 
b o t t l e  fed  from b i r t h  w i th  P u l l -C ream  N a t i o n a l  D r ied  M ilk .  
In a d d i t i o n  she was g iv en  two t e a s p o o n f u l s  of  c o d - l i v e r  
o i l  d a i l y .  Mixed f e e d in g  was s t a r t e d  a t  n ine  months.  She 
was q u i t e  w e l l  u n t i l  th e  day o f  ad m iss io n  when she had  a 
s h o r t  c o n v u ls io n .  On a d m iss io n  she had a t e m p e r a tu re  o f  
1 0 1 .2°P. and was found to have e n l a r g e d  and in f lam ed  
t o n s i l s .  She a l s o  had some p u r u l e n t  n a s a l  d i s c h a r g e .  
Otherwise  t h e r e  was n o th in g  abnormal d e t e c t e d .  X-ray o f  
w r i s t  showed normal  o s s i f i c a t i o n .  The serum c a lc iu m  
however was 7*0 mgm.% and the  p lasma phosphorus  3*5 ana the  
plasma a l k a l i n e  phosp ha tase  was 9*5 u n i t s .  The serum 
ca lc ium  was r e p e a t e d  two days  l a t e r  and was 3 .2  mgm.$. She 
was d i sm is se d  home w e l l  on 2 6 .1 0 .4 7 .  and was seen a g a in  a s  
an o u t - p a t i e n t  on 4.11.4-7. when, she app ea red  q u i t e  w e l l  and 
had no more f i t s .

That t h i s  c h i l d  had  a degree  of  hypoca lcaem ia  t h e r e  can be 

no r ea so n a b le  doubt though i t  i s  d i f f i c u l t  to c o r r e l a t e  the  

f i n d in g  w i th  e i t h e r  the  h i s t o r y  o r  th e  c l i n i c a l  e x a m in a t io n .
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Plasma I n o r g a n ic  Phosphorus

p l a t e  XXI shows g r a p h i c a l l y  the  plasma p ho sp h o ru s  

of t h e s e  c a s e s .  I t  w i l l  he seen t h a t  t h e r e  i s  h e r e  a l s o  a 

f a i r l y  normal d i s t r i b u t i o n  t h a t  a c c o rd s  w e l l  w i th  t h a t  o f  

the  o t h e r  group shown on th e  same c h a r t .  There a r e  however 

a number w i th  a h ig h  p lasma phosp h o rus .  Three of  t h e s e  c a se s  

were in  e x t r e m i s  and a t e r m i n a l  r e n a l  f a i l u r e  i s  p r o b a b ly  

s u f f i c i e n t  to  acco u n t  f o r  t h i s .  In  t h e  o t h e r ,  Case No. 52 

a l r e a d y  d i s c u s s e d ,  th e  phospha te  r e t e n t i o n  i s  p ro b a b ly  

p h y s i o l o g i c a l  and r e l a t e d  to  the poor  r e n a l  f u n c t i o n  of 

in fan c y  (Young and McCance 1942). O therwise  we see a g a i n  

the  tendency  f o r  the phosphorus  l e v e l s  to  be r a t h e r  on th e  

low s i d e .

Case No. 22 ,  a c h i l d  o f  seven  y e a r s  t h r e e  months o f  

age w i th  pneumonia had a  low plasma i n o r g a n i c  phosphorus  

of 2 .5  mgm./. There i s  no r e a s o n  to  b e l i e v e  t h a t  t h i s  c h i l d  

had r i c k e t s  and i t  i s  i n t e r e s t i n g  t o  r e c a l l  t h a t  

G e r s t e n b e rg e r  and h i s  a s s o c i a t e s  (1923) found s i m i l a r  low 

v a lu e s  in  l o b a r  pneumonia in  t h e  absence  of  s i g n s  of r i c k e t s .

Plasma A lk a l in e  Phosphatase

P l a t e  XXII shows th e  d i s t r i b u t i o n  uf th e  a l k a l i n e

piiosphatase l e v e l s  among th e s e  c a s e s .  But f o r  two c a s e s  t h e r e

seems to  oe a r a t h e r  more normal  s e r i e s  o f  v a lu e s  in  t h e s e

c a se s .  One case  w i t h  the h i g h e s t  l e v e l  had f r a n k  r i c x e t s  ana

- e t a n y , the o t h e r ,  Case No. 27 had no o t h e r  i n d i c a t i o n  of 

d i s o r d e r e d /
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d i s o r d e r e d  c a lc iu m  m etab o l i sm  and th e  f i n d i n g  can  p e rh a p s  

be ig n o red .

To r e c a p i t u l a t e ,  i f  one examines  t h e  t h r e e  P l a t e s ,  XX, 

XXI, XXII t h e r e  i s  on the  whole a  s t r i k i n g l y  norm al  

d i s t r i b u t i o n  of a l l  t h e  b io c h e m ic a l  f i n d i n g s .  One c an n o t  

escape  the  c o n c lu s io n  t h e r e f o r e  t h a t  a  m a n i f e s t  hy p o c a lca em ia  

i s  a  n e g l i g i b l e  a e t i o l o g i c a l  f a c t o r  in  c o n v u l s io n s  t o - d a y  

and f u r th e rm o re  t h a t  t h e r e  i s  no ev id en ce  o f  r i c k e t s  

(b io c h e m ic a l ly )  e x c e p t  i n  a  very  sm a l l  m i n o r i t y  of cases*

DISCUSSION

The c a s e s  i n v e s t i g a t e d  c o n f i rm  P e te r m a n ’s (1932)

a s s e r t i o n  t h a t  c o n v u ls io n s  in  i n f a n c y  and c h i ld h o o d  a r e

a s s o c i a t e d  w i th  c e r t a i n  d i s e a s e s  and t h a t  n e i t h e r  th e

“t e e t h i n g  f i t ” n o r  t h a t  due to  i n d i g e s t i o n  in  f a c t  o c c u r s .  In

only  3 o f  the  c a s e s  cou ld  th e  d i a g n o s i s  no t  be made w i t h

c e r t a i n t y  and i n  t h e s e ,  a s  we have s e en ,  t h e  p r o b a b le

d i a g n o s i s  was e p i l e p s y .  Moreover i n  t h o s e  c a s e s  where e p i l e p s y

or m enta l  d e f i c i e n c y  were d iagnosed  no d o u b t f u l  c a s e s  were

in c lu d e d ,  t h e y  were a l l  obv ious  c l i n i c a l  d i a g n o s e s .  That

being so ,  one can j e t t i s o n  a g r e a t  d e a l  o f  th e  argument t h a t

has  occupied th e  l a s t  c e n t u r y .  7/e a r e  l e f t  w i t h  c o n v u l s io n s

due to d i r e c t  s t i m u l a t i o n  of th e  b r a i n  by p a t h o l o g i c a l

p r o c e s s e s ,  to  i n d i r e c t  s t i m u l a t i o n  in  sys tem ic  d i s e a s e  ana to 
t h e /
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th e  spon taneous  c o n v u l s iv e  s t a t e .

The marked r i s e  i n  t h e  number of a d m is s io n s  o f  m e n t a l l y  

d e f e c t i v e  c h i l d r e n  with c o n v u l s io n s  t h a t  was n o te d  on page 122 

h a s  been m a i n t a i n e d .  Here a g a i n  one must beware o f  c o n c lu d in g  

t h a t  t h i s  n e c e s s a r i l y  i n d i c a t e s  an a b s o l u t e  i n c r e a s e  i n  the  

in c id e n c e  though  th e  f i g u r e s  a r e  s u g g e s t i v e .  The i n c r e a s e  i n  

the  number o f  e p i l e p t i c s  a d m i t t e d  on t h e  o t h e r  hand h a s  no t  

been m a in ta in e d  and indeed  i f  we compare th e  f i g u r e s  i n  

Table IV w i t h  the  p r e s e n t  one o f  1 2 . 5 /  i t  w i l l  be seen  t h a t  

t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e .

There i s  n o t h in g  more to  add t o  what h a s  been  s a i d  on 

the  s u b j e c t  of sea so n a l ,  i n c id e n c e  bu t  w i th  r e g a r d  to age 

in c id en c e  i t  i s  i n t e r e s t i n g  to  n o te  t h a t  t h e  p i c t u r e  o f  a 

p reponderance  i n  the  f i r s t  t h r e e  months o f  l i f e  i s  m a i n t a i n e d .  

Moreover i t  i s  w o r th* n o t in g  t h a t  i n  t h o s e ' c o n v u l s io n s  

a s s o c i a t e d  w i th  sy s tem ic  d i s e a s e  t h e r e  were on ly  5 c a s e s  out

of  32 t h a t  were ove r  t h r e e  y e a r s  of age and on ly  3 over  two

y e a r s  of age .  The prob lem  of  the  n o n - e p i l e p t i c  and “non- 

o rg an ic "  c o n v u ls io n  i s  p r i m a r i l y  one of  the  f i r s t  two y e a r s  o f

l i f e  and e s p e c i a l l y  of  th e  f i r s t  t h r e e  months.

With r e g a r d  to  t y p e s  of  c o n v u l s io n s  i t  i s  e s t a b l i s h e d  I

t h i n k ,  t h a t  the  " i n i t i a l  c o n v u ls io n "  i s  t r u l y  i n i t i a l  i n  t h a t

i t  occurs  w i t h i n  th e  f i r s t  tw e n ty - f o u r  h o u r s  o f  an i l l n e s s

and t h a t  a n y th in g  e l s e  should  be rega rded  w i th  th e  g r a v e s t

su s p ic io n .  S i m i l a r l y  t h i s  i n i t i a l  type of  c o n v u l s io n  i s  one 
t h a t /



t h a t  happens u s u a l l y  o n ly  once i n  t h e  c h i l d ’s l i f e t i m e  and 

a h i s t o r y  o f  a  p r e v i o u s  c o n v u l s io n  sh o u ld  be r e g a r d e d  a s  

h i g h l y  s u s p i c i o u s  o f  e p i l e p s y .

Of t h e  in c id e n c e  of  r i c k e t s  and t e t a n y  and o f  th e  

importance  o f  hypoca lcaem ia  i t  i s  a b u n d a n t ly  p ro v ed  t h a t  

w ha teve r  may have been th e  p o s i t i o n  i n  th e  p a s t ,  t h e r e  i s  a 

v i r t u a l  d i s a p p e a r a n c e  o f  b o th  from th e  c l i n i c a l  s c e n e .
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V - S P E C U L A T I O N S  A N D  C O N C L U S I O N S

'‘p a r t u r i e n t  m o n te s ,  n a s c e t u r  r i d i c u l u e  mue*

(H orace ,  Are P o e t i c a )

THE NATURE OP INPANT I LB] CONVULSIONS

We have fo l low ed  t h e  chang ing  v iew s o f  p h y s i c i a n s

th rough  th e  a g es  and s t u d i e d  the  m an i fo ld  c o n t r i b u t i o n s  o f  the

p r e s e n t  c e n t u r y ;  we have a l s o  sea rched  the  r e c o r d s  o f  a

q u a r t e r - c e n t u r y  and examined in  d e t a i l  ou r  own c a s e s .  I t h i n k

t h a t  t h e r e  i s  a r e a l  l e s s o n  to  he l e a r n t  from o u r  e s s a y  i n t o

h i s t o r y .  I f  we smile  a t  th e  c r e d u l i t y  of  the a n c i e n t  m a s te r s

of  m edic ine  we must th e  more admire  t h e i r  d i s c e r n m e n t .  But

i t  i s  no t  of the  g e n e r a l  l e s s o n  of h i s t o r y  t h a t  I would w r i t e

now h u t  of i t s  d i r e c t  c o n t r i b u t i o n  to  the  p a t h o g e n e s i s  of

i n f a n t i l e  c o n v u ls io n s .  There ha s  been  a c o n s t a n t  s t r u g g l e  to

r e l a t e  every  c o n v u ls iv e  s e i z u r e  to  an obvious  c a u s e .  I t  was

m a n i f e s t l y  im p o ss ib le  t h a t  t h e r e  shou ld  be on ly  one such cause

when c o n v u ls io n s  a ro s e  i n  such d i f f e r i n g  c o n d i t i o n s ,  b u t  the

c o n v u ls io n  woulo. n o t  on t h a t  accoun t  have a t t r a c t e d  such

a t t e n t i o n .  I t  was in  i t s e l f  an a la rm in g  m a n i f e s t a t i o n  h u t  even

so i t  might have been  r e l e g a t e d  to  the  p o s i t i o n  o f  a t e r r i f y i n g

symptom such a s  d e l i r i u m .  U n f o r t u n a t e l y  the  symptom bore  no

r e l a t i o n s h i p  w h a tev e r  to  the  d eg ree  of i l l n e s s  and moreover

was a l s o  q u i t e  f r e q u e n t l y  seen a r i s i n g  s p o n ta n e o u s ly  w i th  no 
o t h e r /
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o t h e r  i n d i c a t i o n  o f  d i s e a s e  b e f o r e  o r  a f t e r  th e  f i t .

A ccord ing ly  more and more c a u s e s  were adduced and y e t  none of 

them, no t  even o rg a n ic  d i s e a s e  of  th e  b r a i n ,  were i n v a r i a b l e  

i n  t h e i r  e f f e c t .  This  tendency  to  r e g a r d  a lm ost  any 

p re c e d in g  e v e n t  a s  an a e t i o l o g i c a l  f a c t o r  was c a r r i e d  beyond 

the  bounds of r e a s o n  b u t  i t  n e v e r t h e l e s s  d i s p l a y e d  an  a t t i t u d e  

common even to - d a y  in  which th e  p rox im a te  and u l t i m a t e  c a u s e s  

are  confused .

I f  a  l a r g e  number of  f a c t o r s  a l l  d i f f e r i n g  in  k i n d  and

degree  can some t im es  bu t  no t  a lways produce  a  c o n v u l s io n ,

only a l i m i t e d  c a u s a l  r e l a t i o n s h i p  can be a t t r i b u t e d  to  t h e s e

v a r i o u s  f a c t o r s  and they  can  a t  b e s t  on ly  be p rox im a te  c a u s e s .

This  l e d  t o  t h e  t w e n t i e t h  c e n t u r y  view o f  th e  h y p e r e x c i t a b i l i t y

of  th e  i n f a n t i l e  ne rv o u s  system which was,  a s  v/e have s e e n ,

never  ve ry  s a t i s f a c t o r y .  This view p rem ised  t h a t  the  i n d i v i d u a l

had a  c o n v u l s io n  by v i r t u e  o f  h i s  y o u th  r a t h e r  than  t h a t  t h e

in f a n t  had a  c o n v u l s io n  by v i r t u e  o f  a  t en d en cy  i n h e r e n t  in th e

i n d i v i d u a l .  The fo rm er  o p in io n  i s  u n s a t i s f a c t o r y  i n  t h a t  on ly

very  few c h i l d r e n  have c o n v u l s io n s ,  w h i le  th ey  a r e  a f t e r  a l l ,

a l l  young; fu r th e rm o re  t h e r e  i s  no c o r r e l a t i o n  between the

degree o f  p r o v o c a t io n  and the  app ea rance  of a  f i t .  A ga in s t

the  l a t t e r  t h e o r y  t h a t  a l l  i n f a n t i l e  c o n v u l s io n s  a re  the

r e s u l t  o f  an i n n a t e  p r o c l i v i t y  i s  the  o b j e c t i o n  t h a t  most o f

ohese c h i l d r e n  have no more c o n v u l s io n s .  We may t a k s  a s  a

c o n s e r v a t iv e  e s t i m a t e  t h a t  about  12% of  i n f a n t i l e  c o n v u l s io n s  
a r e /
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a re  f o l lo w e d  by r e c u r r e n c e  and t h a t  means o f  c o u rs e  t h a t  88% 

have no more f i t s .  What t h e n  h a s  happened to  t h e  c o n v u ls iv e

tendency  w hich  was no t  c o n f in e d  to  th e  12%?

The d i s c o v e r y  of t e t a n y  and more p a r t i c u l a r l y  o f  l a t e n t  

t e t a n y  a p p ea re d  a t  f i r s t  to  be th e  s o l u t i o n .  Here was a 

m e tab o l ic  u p s e t  which w^s more or l e s s  c o n f in e d  t o  th e  age group 

of maximum in c id e n c e  of c o n v u l s io n s  which in  i t s e l f  p r e d i s p o s e d  

to  c o n v u l s io n s .  Tetany would e x p l a i n  no t  only  th e  c o n v u ls io n s  

of i n fa n c y  b u t  a l s o  t h e i r  c e s s a i o n .  N e v e r th e l e s s  the s c e p t i c  

w i l l  no te  t h a t  n o t  a l l  c h i l d r e n  w i th  t e t a n y  had c o n v u ls io n s  

even i n  th e  p re s e n c e  of an a c u te  i n f e c t i o n .  Most c h i l d r e n  w i th  

hypocalcaem ic  c o n v u l s io n s  had t h e i r  c o n v u ls io n s  c o in c i d e n t  

w i th  t h e  o n se t  of  am a c u te  i n f e c t i o n  a l t h o u g h  as  we have seen 

th e s e  c o n v u l s io n s  in  f r a n k  t e t a n y  a t  l e a s t  were o f t e n  con t inued  

beyond the  f i r s t  tw e n ty - f o u r  hours  o f  i l l n e s s .  There is  a very 

i n t e r e s t i n g  s u g g e s t i o n  a s  to  how l a t e n t  t e t a n y ,  a minor and 

p ro b ab ly  t h e r e f o r e  a more w id esp read  degree  of the  same 

m etab o l ic  u p s e t ,  might  be r e s p o n s ib l e  f o r  the  i n i t i a l  c o n v u ls io n  

of an a c u te  i n f e c t i o n .  We know t h a t  i t  i s  upon the  i o n i s e d  

moiety  of th e  c i r c u l a t i n g  c a lc iu m  t h a t  the  neurom uscular  

e x c i t a b i l i t y  depends and t h a t  the  d eg ree  of i o n i s a t i o n  depends,  

o t h e r  t h i n g s  b e in g  e q u a l ,  upon th e  a c id - b a s e  ba la n ce  o f  the  

b lood .  An a lk a la e m ia  w i l l  d e p re s s  i o n i s a t i o n  and r e n d e r  the  

neu rom uscu la tu re  more e x c i t a b l e  whi le  an ac idaem ia  w i l l  do the  

r e v e r s e .  Obviously  t h e n  an a lk a la e m ia  would c o n v e r t  l a t e n t  

t e t a n y /
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t e t a n y  i n  which the  i o n i s e d  c a lc iu m  j u s t  meets  r e q u i r e m e n t s  

and no more, i n t o  f r a n k  t e t a n y  in  which the  i o n i s e d  ca lc iu m  

i s  in a d e q u a te  t o  r e s t r a i n  th e  neu rom uscu la r  e x c i t a b i l i t y .

There i s  abundant  e v idence  t h a t  the  o n se t  of p y r e x i a  w h e th e r  

produced a r t i f i c i a l l y  o r  in  d i s e a s e  i s  accompanied by a 

tem porary  a lk a l a e m i a .  ( H i l l  and F la ck ,  1909* B a z e t t  and 

Haldane,  1921, K o eh le r  1923 > and YYhite 1929 ). This  of  co urse  

i s  on ly  tem porary  and i n c r e a s e d  c a t a b o l i s m  p roduces  an o v e r 

compensat ion  t h e r e a f t e r ,  A tem porary  change i s  a l l  t h a t  would 

be r e q u i r e d  to  i n i t i a t e  a c o n v u ls io n  a t  the  beg inn in g  of an  

i n f e c t i o n  in  a c h i l d  whose i o n ic  ca lc ium  e q u i l i b r i u m  was 

p r e c a r i o u s .  As i t  was p e r f e c t l y  r e a so n a b le  to  suppose t h a t  

l a t e n t  t e t a n y  would be more w id e sp rea d  th an  f r a n k  t e t a n y  ana 

t h a t  c o n d i t i o n s  which produced the  one would produce th e  o t h e r ,  

i t  seemed a l o g i c a l  c o r o l l a r y  t h a t  many more c o n v u ls io n s  were 

due to  l a t e n t  t e t a n y  th a n  to  f r a n k  t e t a n y .  The s ig n s  of l a t e n t  

t e t a n y  were  u s u a l l y  in  abeyance d u r in g  and immedia te ly  f o l lo w in g  

a c o n v u ls io n  and the  serum ca lc iu m  was not  always s i g n i f i c a n t l y  

low; th e  d i a g n o s i s  cou ld  t h e r e f o r e  only  be made by analogy .

I t  i s  h e re  t h a t  the  s e a s o n a l  in c id en c e  d e s c r i b e d  by Graham 

(1932, 1 9 3 3 ) com ple tea  the  p i c t u r e  and ap p ea red  to solve  the  

problem of the  a e t i o l o g y  o f  i n f a n t i l e  convuls ions#

In  th e  f o r e g o i n g  su rvey  we were a b le  to  conclude  

w i tho u t  any r e a s o n a b le  doubt t h a t  f r a n k  t e t a n y  had v i r t u a l l y  

d i sa p p ea red  from the  c l i n i c a l  scene and t h a t  r i c k e t s  a l s o  was 

a /
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a com para t ive  r a r i t y .  Under t h e s e  c i r c u m s ta n c e s  i t  i s  no 

lo n g e r  p o s s i b l e  to  p o s t u l a t e  a  l a t e n t  t e t a n y  c a u s in g  the  

rem ain ing  c o n v u ls io n s ,  l io reover  t h e s e  c o n v u l s io n s  have by no 

means d im in i sh e d  in  number. We a re  t h e r e f o r e  f o r c e d  to  one of 

two c o n c l u s i o n s s - one,  t h a t  the  f a l l  i n  hypocalcaemic  

c o n v u l s io n s  has  been compensated f o r  by the  f o r t u i t o u s  r i s e  in  

the  in c id e n c e  of a n o t h e r  and unknown a e t i o l o g i c a l  f a c t o r ;  the  

o t h e r  c o n c l u s i o n  which i s  th e  one t h a t  I would t e n t a t i v e l y  

submit  i s  t h a t  hypoca lcaem ia  was n e v e r  an u l t i m a t e  cause of 

c o n v u l s io n s  bu t  t h a t  t h e  sp asm op h i l ic  d i a t h e s i s  m ere ly  a c ted  

as a  p rox im ate  cause  t h e r e b y  d e te rm in in g  the  s e a s o n a l  and age 

d i s t r i b u t i o n  w i th o u t  a f f e c t i n g  th e  t o t a l  i n c id e n c e .  I would 

submit t h a t  no cause  y e t  c i t e d  can be s a t i s f a c t o r i l y  r ega rded  

as  a iy t h i n g  more th an  a p r e c i p i t a t i n g  f a c t o r .  I t  i s  

s i g n i f i c a n t  t h a t  i t  i s  the  n e u r o l o g i s t  i n  the  p a s t  who has  

i n s i s t e d  upon the  u n i t y  of a l l  c o n v u l s io n s ;  and i f  he has  

ex cep ted  the  " t e e t h i n g  spasm" or  t e t a n y  from h i s  concept 

pe rhaps  t h i s  i s  r a t h e r  from h i s  own u n acq ua in tance  w i th  th e se  

two c o n d i t i o n s  t h a n  a  l o g i c a l  n e c e s s i t y .  I t  i s  t h e  

p a e d i a t r i c i a n s  who have u rged  f o r  g e n e r a t i o n s  th e  e x c l u s i v e n e s s  

of the  i n f a n t i l e  f i t .

I t  may pe rh a p s  be p e r m i t t e d  to  v en tu re  y e t  f u r t h e r  upon 

the s h i f t i n g  sands of  s p e c u l a t i o n  and d i s c u s s  the  n a tu r e  of the  

u l t i m a t e  cause  of  c o n v u l s io n s .  We have seen t h a t  a  c o n v u ls io n  

may be spontaneous o r  t h a t  i t  may be provoked by some obvious 

s t i m u l u s /
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s t im u lu s  and t h a t  t h e r e  i s  no c o r r e l a t i o n  between th e  typ e  or 

degree  of s t i m u l u s  and th e  c o n v u l s io n .  In c e r t a i n  people  th en  

a c e r t a i n  s t im u lu s  w i l l  provoke a  c o n v u ls io n ;  a c o n v u ls io n  in  

i t s e l f  w i l l  cause  a c e r t a i n  amount of b r a i n  damage and t h i s  w i l l  

lower t h e  c o n v u ls iv e  t h r e s h o l d  and lea d  to  spontaneous  

r e c u r r e n c e  but  only  in th o se  whose t h r e s h o l d  i s  a l r e a d y  

p a r t i c u l a r l y  low. In  o t h e r  words we may p o s t u l a t e  a  c o n v u ls iv e  

tendency  which v a r i e s  only  in d e g re e .  In  the  h i g h e s t  degree 

i t  r e s u l t s  in  spontaneous  c o n v u l s io n s  o r  i d i o p a t h i c  e p i l e p s y ;  

a t  t h e  otfrer  end of  th e  s c a l e  on ly  th e  p r o v o c a t io n  of a severe  

s t im u lu s  w i l l  produce the  f i t ,  such a s  in  a c u te  in f lam m ation  of  

th e  m eninges ,  c e r e b r a l  oedema and so on. In t e r m e d ia t e  on the 

e p i l e p t i c  s id e  a re  th ose  c o n v u ls io n s  c a l l e d  by S ta u d e r  ( 1939 ) 

Provoked e p i l e p s y ,  w h i le  i n t e r m e d i a t e  on the  o t h e r  s id e  a r e  th e  

i n i t i a l  c o n v u l s io n s  of in f a n c y .  Peterman (1932) has  a l r e a d y  

p o i n te d  out  t h a t  th e  h ig h  in c id e n c e  of  c o n v u ls io n s  in  ch i ldhood  

i s  due t o  th e  h i g h  in c id e n c e  of a c u t e  i n f e c t i o n s  in t h i s  p e r i o d  

and i t  i s  n o t  u n re a so n a b le  to  suppose t h a t  i n  an i n d i v i d u a l  

w i th  a  s l i g h t l y  lowered  c o n v u l s iv e  t h r e s h o l d ,  the  c o n c a te n a t io n  

of  c i r c u m s ta n c e s  r e q u i r e d  to  provoke a  c o n v u ls io n ,  i s  most 

l i k e l y  to  occur  in  in f a n c y  and indeed w i l l  o f t e n  happen only 

once in  a  l i f e  t im e .

I  would t h e r e f o r e  c l a s s i f y  a l l  c o n v u ls io n s  as  (a)  

spontaneous  or  (b) p rovoked.

Spontaneous c o n v u l s io n s  a re  th o se  in  which th e  

c o n v u l s io n s /
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c o n v u l s io n s  occu r  in  the absence  of any p r e c i p i t a t i n g  f a c t o r  

and a re  dependent  e n t i r e l y  upon the  i n h e r e n t  c o n v u l s iv e  

t endency .  They would of  c o u rs e  in c lu d e  c a s e s  o f  i d i o p a t h i c  

e p i l e p s y  and th e  c o n v u l s io n s  a s s o c i a t e d  ab i n i t i o  w i th  m en ta l  

d e f e c t  and u s u a l l y  w i t h  d em o ns t rab le  deve lopm enta l  abnorm al

i t i e s  of  the  b r a i n .  They would a l s o  inc lude  those  w ith  

permanent b r a i n  damage. Provoked c o n v u ls io n s  a re  th o se  in  which 

the  i n h e r e n t  c o n v u ls iv e  tendency  i s  i n s u f f i c i e n t  to  g ive  r i s e  t o  

a c o n v u ls io n  in  the absence  o f  an  adequa te  s t im u lu s  each t ime. 

Such c o n v u l s io n s  a r e  th o s e  a s s o c i a t e d  w i th  a c u t e  in f lam m at ion  o f  

the  m eninges ,  t e t a n y ,  u raem ia  and th e  i n i t i a l  c o n v u ls io n s  of  

a c u t e  i n f e c t i o n s .  F u r t h e r m o r e , i n  c e r t a i n  b o r d e r l i n e  c a s e s  a 

provoked c o n v u l s io n  w i l l  cause s u f f i c i e n t  damage to  the  b r a i n  

to  t i p  the  s c a l e  i n  f a v o u r  of spon taneous  c o n v u ls io n s  t h e r e 

a f t e r .

Obviously  t h e r e  i s  no r e a so n  why one should no t  f o l lo w  

th e  n e u r o l o g i s t s 1 p r a c t i c e  and speak  of  spontaneous  o r  

provoked e p i l e p s y ,  i n s t e a d  of c o n v u ls io n s .  There i s  n o th in g  

in  the  above argument a g a i n s t  t h i s  and moreover i t  would have 

the  advan tage  of i n c l u d i n g  e x p l i c i t l y  p e t i t  mal,  u n c in a te  f i t s  

and e p i l e p t i c  e q u i v a l e n t s .  I am d o u b t f u l  o f  the  v a l i d i t y  o f  

i n c lu d in g  m ig ra in e  and in  any c ase  the  q u e s t io n  i s  no t  

r e l e v a n t  to  the  p r e s e n t  d i s c u s s i o n .  Other  forms of e p i l e p t i c  

response  however cou ld  e a s i l y  be a t t r i b u t e d  to  s l i g h t  

d i f f e r e n c e s  in  x ind  of  th e  co n v u ls iv e  t h r e s h o l d .

The/
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The word e p i l e p s y  i s  f i r m l y  e n t r e n c h e d  i n  c l , in ica , l  

usage and h a s  been  s ince  t h e  days  of  H ip p o c ra t e s ;  to  ex tend  

i t s  meaning so r a d i c a l l y  a s  h a s  been  su g g e s te d  i s  t o  my mind 

q u i t e  u n j u s t i f i e d  and h a s ,  a s  we have s e e n ,  been th e  cause  o f  

much m is u n d e r s t a n d in g .  We can i n s t e a d  r e t a i n  the  word 

c o n v u l s io n  in  the  c l a s s i f i c a t i o n  bu t  w i th  th e  p r o v i s o  t h a t  i t  

must su g g e s t  a r a t h e r  wider  meaning and inc lude  o t h e r  r e l a t e d  

s e i z u r e s .

For  t h i s  r e a so n  the  t e rm  e p i l e p s y  i s  no t  used in  so 

wide a  c o n n o t a t i o n  but  I would emphasise  t h a t  the  word i s  

r e t a i n e d  as  d e s c r i b i n g  a well-xnowri c l i n i c a l  p i c t u r e  and 

in  no w ise  im p l i e s  a  fundam en ta l  b a s i s  t h a t  d i f f e r s  from t h a t  

o f  o t h e r  c o n v u l s io n s .

The most t h a t  can be c la im ed  f o r  t h i s  c l a s s i f i c a t i o n  

i s  t h a t  i t  i s  simple and a t  l e a s t  a s  a c c u ra te  a s  iiBny o t h e r s .  

When one compares i t  w i th  t h a t  o f f e r e d  by a c u r r e n t  t e x tb o o k  

( i io ^ u a r r i e ,  194-6) th e  va lu e  o f  i t s  s i m p l i c i t y  i s  enhanced.

I t  may w e l l  be t h a t  r a s h  s p e c u l a t i o n  has  been a l low ed  

to  b u r s t  the  bonds of  prudence ana t h a t  I  have wandered f a r  

from t h e  s a f e  f o o t - h o l d s  of  obse rved  f a c t s .  In  e x t e n u a t i o n  I 

would p o i n t  t o  th e  r e c e n t  l i t e r a t u r e  and i n  p a r t i c u l a r  to 

the  c u r r e n t  t e x tb o o k s  and sug0e s t  t h a t  " t r u t h  comes more 

r e a d i l y  from e r r o r  than  from* c o n fu s io n .  H
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CONCLUSIONS

We may now summarise th e  main c o n c l u s i o n s  t h a t  a re  

su b m i t te d  as  a r e s u l t  o f  t h i s  i n v e s t i g a t i o n *

(1) There h a s  been  no f a l l  i n  the  inc id en c e  of  c o n v u ls io n s  

i n  c h i l d r e n  i n  th e  l a s t  q u a r t e r  of a  c e n t u r y  and t h e r e  

may have been  an i n c r e a s e .

(2) The p a t t e r n  o f  i n c id e n c e  of c o n v u ls io n s  n o t  a t t r i b u t e d  

t o  p r im ary  d i s e a s e  of  th e  c e n t r a l  ne rvous  system has  

changed p r o fo u n d ly  s in c e  1922. This  i s  c o n s id e re d  to  

be due t o  th e  v i r t u a l  d i s a p p e a ra n c e  of hypoca lcaem ia  

a s  an a e t i o l o g i c a l  f a c t o r .

(3) An e x p l a n a t i o n  o f  t h e  a p p a r e n t  c o n t r a d i c t i o n  im p l ied  in  

t h e s e  two c o n c lu s io n s  i s  pu t  forward:

(a )  t h a t  a l l  c o n v u l s io n s  a re  p r i m a r i l y  due to  an 
i n h e r e n t  and o f t e n  i n n a t e  co n v u ls iv e  tendency  
and

(b) t h a t  t h i s  c o n v u ls iv e  t endency  v a r i e s  in  degree 
from t h a t  r e s p o n s i b l e  f o r  spontaneous  r e c u r r e n t  
c o n v u l s io n s  (o r  i d i o p a t h i c  e p i l e p s y )  to  t h a t  which 
i s  r e s p o n s i b l e  f o r  a c o n v u ls io n  only on the 
extreme p r o v o c a t io n  of g r o s s  c e r e b r a l  i r r i t a t i o n .

(4) A s imple  c l a s s i f i c a t i o n  of  c o n v u ls io n s  i s  t h e r e f o r e  

t e n t a t i v e l y  sugges ted ,  namely, t h a t  c o n v u ls io n s  may be 

c l a s s e d  as  e i t h e r

(a)  spon taneous  or

(b) provoked

- J u l L __________________________________________________________________
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(5) The p ro g n o s is  o f  i n f a n t i l e  co n v u ls io n s  v a r ie s  

in v e r s e ly  w ith  the degree o f  provocation  

r e sp o n s ib le  f o r  the c o n v u ls io n .

-W- ,V i,"

s;,a. y.

3 i'
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A P P E N D I X  I

The f o l lo w in g  t a b l e  summarises the f i n d i n g s  i n  t h e  o a s e s  

i n v e s t i g a t e d .  They a re  a r r a n g e d  in  o r d e r  of a d m is s io n .

EXPLANATION Off TERL1S.

Age

Sex

P re v io u s  c o n v u l s io n s  

Type o f  f i t

Grade o f  f e v e r  

Acute i n f e c t i o n  

C l i n i c a l  r i c k e t s  

C l i n i c a l  t e t a n y  

X-ray

Serum c a lc iu m  

Plasma phosphorus  

Plasma ph o sp h a ta se

i n  y e a r s

M * male , P - female

+ - a  h i s t o r y  of  p r e v io u s  c o n v u ls io n s

I • I n i t i a l ,  C * Continued and
T - T erm ina l .  Por f u r t h e r  d e f i n i t i o n
see t e x t , page 69

see t e x t ,  page 69

+ o r  - i n d i c a t e s  p re s e n c e  o r  absence

+ o r  i n d i c a t e s  p resen c e  or  absence

+ o r  - i n d i c a t e s  p re sen c e  o r  absence

+ o r  -  i n d i c a t e s  p re sen c e  o r  absence
of  r a d i o l o g i c a l  ev id en ce  of r i c k e t s

in  mgm. %

in  mgm.^'

a l k a l i n e  p h o sp h a ta se  i n  King-Armstrong 
u n i t s

A b b r e v ia t io n s .

N. D. = n o t  done. T r a n s f .  r  t r a n s f e r r e d  to  a n o th e r  h o s p i t a l .
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Broncho-pneumonia .

N.D. N.D. N.D. P y l o r i c  s t e n o s i s  Died.
G a s t r o - e n t e r i t i s
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L a t e r  a d m iss io n  1 . 4 . 4 8 .  when b i o c h e m is t r y  
done.

Also g a s t r o - e n t e r i t i s  and f a t t y  l i v e r  a t  
P . M.

P.M. Jaund iced ,  h e p a t i c  f a t t y  change 
w i t h  b i l e  th rom bi .

Xanthochromic  C .S .F .

Encephalogram norm al .  Hem ipares is .  
Asphyxia  a t  b i r t h .  " Salaam" typ e .

Seen 1 0 .1 1 .4 7 .  -  no f i t s .
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Died Chvostek ++: C ra n io tab e s  ++ w i th  
b o s s in g .
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T r a n s f .

Well 1 3 .8 .4 8 :  no f i t s .

Imp.

I . S . Q .  9 . 8 . 4 8 :  no f i t s  on pheno- 
b a r b i t o n e  g r .  l /2  b . d .
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I n f e c t i o n

3 ,6  1 1 .3  Convuls ions

5 .5  4 .5  S ep t ic ae m ia .
P o renceph a ly .

0pH 
0 
0 
0 

xJ
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Well  Seen 2 3 . 4 . 4 8 :  w e l l .  (Cnvostek +▼«)

T r a n s f .  T r a n s i e n t  p o & t-o o nv u ls iv e  
h e m i p a r e s i s .

Well

Died Confirmed a t  P.M.

Died Confirmed a t  P.M.

Died No P.M.

Well

Imp. S t rep tom ycin  t r e a t m e n t :  13 .9*48 .  
No f u r t h e r  f i t s .

Well

Well Seen 2 5 . 8 . 4 8 .  No more f i t s .

Well T r a n s i e n t  p o s t - c o n v u l s i v e  
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Died Confirmed a t  P.M.
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A g p i U D I X  I I  

BIOCHEMICAL METHODS

Blood was c o l l e c t e d  in  a d ry  s t e r i l e  sy r in g e  w i th  c a re  

to  av o id  h a e m o ly s is  and immedia te ly  t r a n s f e r r e d  t o  two 

s p e c i a l l y  c l e a n e d  c e n t r i f u g e  t u b e s  to one of which was added 

a drop of  a s a t u r a t e d  s o l u t i o n  o f  sodium o x a l a t e .

Approximately  5 c c s .  were added to  each tu b e .  The absence  of  

s a t i s f a c t o r y  micro-methods f o r  ca lc iu m  and phosphorus  made 

t h i s  l a r g e  amount o f  blood n e c e s s a r y .  In  only one o r  two 

c a s e s  was a d e t e r m i n a t i o n  upon s m a l l e r  amounts e n fo r c e d  by 

d i f f i c u l t y  i n  o b t a i n i n g  th e  f u l l  amount of b lo o d .  The 

e s t i m a t i o n s  were always begun w i t h i n  h a l f  an hour  of the  

w i thd raw a l  of blood and c a r r i e d  to  a s ta g e  a t  which they  could  

be s a f e l y  l e f t .

Serum Calcium

Nearly  a l l  c a lc iu m  d e t e r m i n a t i o n s  depend upon th e  

p r e c i p i t a t i o n  o f  ca lc iu m  as the  v e ry  i n s o l u b l e  o x a l a t e ,  the  

subsequent  p ro ced u re  be ing  e i t h e r  g r a v i m e t r i c ,  g a som etr ic  or 

v o lu m e t r ic  ( P e t e r s  ana van S ly x e , 1932). In c l i n i c a l  work the 

method o f  Kramer ana T i s a a l l  (1921) i s  almost  always employee 

and was th e  method employea i n  the  l a r g e  s e r i e s  to  ae termine  

normal ana abnormal v a lu e s  in c h i l a r e n  (Howland and Kramer, 

1921, Kramer, T i s d a l l  ana Howland, 1921).  This method, a s  

d e s c r ib e e  by H ar r i so n  ( I 9 4 7 ) was em^loyea. 2 c c s .  of serum 

w as /
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was used in  a lm o s t  every  c a s e .  In one o r  two c a s e s  a s m a l l e r  

amount was u sed  bu t  th e se  d id  no t  inc lude  any of  th e  low 

r e s u l t s .  The p r e c i p i t a t i o n  was a l lowed  to p roceed  o v e rn ig h t  

in  most c a s e s  and the  e s t i m a t i o n  was in  no c a se  p roceded  with  

be fo re  two or  t h r e e  h o u rs  had e l a p s e d .  Technique was checked 

by s e r i a l  e s t i m a t i o n s  on th e  same specimen and w i th  good 

agreement •

In o rg an ic  Phosphate

C o l o r im e t r i c  methods a r e  the  most p r a c t i c a b l e  in  the  

ausence  of  a m ic ro -b a la n c e  ( P e t e r s  and van S ly k e , 1932)• These 

depend m o s t ly  upon the  fo r m a t io n  of phosphoinolybdate and i t s  

r e d u c t io n  to an e s t im a b le  b lue  c o lo u r .  V ar ious  r e d u c in g  a g e n t s  

a re  employed in  d i f f e r e n t  methods ana the  r e s u l t a n t  c o l o u r s  

vary  in  d e n s i t y  ana r a t e  o f  f a d i n g .  To g a in  added a c c u ra c y  i t  

was d e c ia e a  to  use a p h o t o e l e c t r i c  c o lo r i m e t e r  ana f o r  t h i s  

purpose a c e r t a i n  m o d i f i c a t i o n  in  the  method might be 

n e c e s s a r y .  I t  was dec ided  to t r y  the irethod in  use  a t  the  

B iochemical  L abo ra to ry  a t  t h i s  h o s p i t a l .  This method ( t h a t  of 

X u t tn e r  ana Cohen) u se s  a f r e s h  s o l u t i o n  of  s tannous  c h lo r i d e  

as  r educ ing  a g e n t  and i s  d e s c r i b e d  in  d e t a i l  by Hawk and 

Bergheim (193^)« The method has the  advantage  of p ro au c in g  

an i n t e n s e  c o lo u r  but  w hi le  t h i s  i s  an advantage  f o r  use w i th  

a c o lo r i m e t e r  o f  the  Dubose type i t  i s  not so when u sea  in  the  

more s e n s i t i v e  p h o t o e l e c t r i c  c o lo r i m e t e r .

Var ious  s t a n a a r d s  were made up and s e r i a l  r e a a i n g s  were

made/



made e v e ry  two m in u te s  i n  the  p h o t o e l e c t r i c  c o l o r i m e t e r  w i th  

the  l i g h t  sw itched  o f f  between r e a d i n g s .  This  showed a r a p id  

r a t e  o f  f a d in g  w i t h  a c o n s i d e r a b l e  f a l l  in  the  react ing a f t e r  

on ly  two m inu tes  and a f a l l  to  50% w i t h in  h a l f  an ho u r .  This 

was even g r e a t e r  i f  t h e  s o l u t i o n  was exposed to  a s t r o n g  l i g h t  

a l l  the  t ime.  The method was t h e r e f o r e  q u i t e  u n s u i t a b l e  f o r  

use w i th  t h i s  i n s t r u m e n t .  The method of B r iggs  (1922) a s  

d e s c r ib e d  by H a r r i s o n  (1947) then  t r i e d  and t h i s  method

which u se s  hydroquinone and sodium s u l p h i t e  as  r e d u c in g  a g e n t s  

produces  a v e ry  much l e s s  i n t e n s e  c o lo u r  bu t  w e l l  s u i t e d  to 

the  p h o t o e l e c t r i c  c o l o r i m e t e r .  The f a d in g  r a t e  was de te rm ined  

by the  same method and found to be n e g l i g i b l e  even a f t e r  one 

hour .  The r a t e  of development of the  c o lo u r  was a l s o  s t u d i e d  

to  de te rm ine  how p r e c i s e l y  the  s t a n d in g  f o r  t h i r t y  m inu tes  

recommended had to  be ad h ered  t o .  The c o lo u r  was found to  

develop  i t s  maximum in  twenty  m inu tes  th u s  a l lo w in g  some 

c o n s id e r a b le  g r a c e ,  ho d i l u t i o n  of the  r e s u l t i n g  c o lo u r  was 

n e ce ssa ry  even f o r  th e  h i g h e r  v a lu e s .

The in s t ru m e n t  was th en  c a l i b r a t e d  with a s e r i e s  o f  

known s o l u t i o n s  of  ph o sph a te .  Various f i l t e r s  were t r i e d  to 

f i n d  the  one t h a t  would g ive  the  h e a r e s t  to t h e  i d e a l  

c a l i b r a t i o n , t h a t  i s  th e  n e a r e s t  to  a l i n e a r  c o r r e l a t i o n  between 

d i l u t i o n  and d i s t a n c e  from the  p o i n t  of l i g h t .  An orange 

f i l t e r  was used  a t  f i r s t  bu t  l a t e r  changed to  I l f o r d  T r i c o l o u r -  

red  as  recommended by King ( 1947 ) .  The c a l i b r a t i o n  was 

f r e q u e n t l y /
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f r e q u e n t l y  checked and a s t a n d a r d  always employed. Technique 

was checked by s e r i a l  e s t i m a t i o n s  on d i s c a r d e d  31ood-Bank 

plasma w i th  good agreem ent .

A lk a l in e  fh o s p h a ta s e

The method o f  King and Armstrong as  d e s c r i b e d  by 

H a r r i so n  (1947) and m o d i f ied  f o r  use w i th  a p h o t o e l e c t r i c  

c o l o r i m e t e r  by King (1947)« The development  of the c o lo u r  

was s t u d i e d  i n  th e  same way a s  t h a t  of the phosphate  

e s t i m a t i o n  and no f a d i n g  was d i s c o v e re d  w i t h i n  the  time o f  the 

e s t i m a t i o n .  The maximum s t a b l e  c o lo u r  was not found to  ap pea r  

a t  lj? m inutes  i n c u b a t i o n  ana t h e r e  was a sm a l l  bu t  d i s c e r n i b l e  

i n t e n s i f i c a t i o n  of th e  c o lo u r  up to  25  m inu tes  which t h e r e 

a f t e r  remained c o n s t a n t .  A ccord ing ly  the f i n a l  i n c u b a t i o n  

was increased to  t h i r t y  m inu tes  th u s  f i t t i n g  n i c e l y  w i th  th e  

phospha te  e s t im a t i o n .  Adequate agreement w i th  s e r i a l  

e s t i m a t i o n s  was o b ta in e d  bu t  i t  must be co nfessed  t h a t  the 

agreement was nev e r  so e x a c t  a s  w i th  the o t h e r  two e s t i m a t i o n s  

and I am not  w hol ly  s a t i s f i e d  w i t h  the p r e c i s i o n  of the  method 

a t  l e a s t  i n  my hands .
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BIBLIOGRAPHY

The B i b l io g r a p h y  i s  d i v id e d  in to  two s e c t i o n s  

f o r  conven ience .  The f i r s t  s e c t i o n  su b se rv es  the  f i r s t  

p a r t  o f  the  review o f  the  l i t e r a t u r e  e n t i t l e d  “The 

H i s t o r i c a l  Background".  The second s e c t i o n  c o n t a i n s  a l l  

the  o th e r  r e f e r e n c e s  quo ted .

This  rough ly  s e p a r a t e s  p a p e r s  o f  the  t w e n t i e t h  

c e n tu r y  from th o se  of the p a s t .
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