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A f f e c t i o n s  o f  t h e  S e rous  and  S y n o v ia l  

Membranes i n  S c a r l e t  F e v e r .

I .

INTRODUCTION

The c a s e s  r e p o r t e d  on t h i s  p a p e r  o c c u r r e d  d u r i n g  th e  

l a s t  two y e a r s  i n  R u c h i l l  F e v e r  H o s p i t a l ,  where  I  have  been 

r e s i d e n t  i n  cha rg e  o f  S c a r l e t  F e ve r  W ard s . F o r  t h e  r e p o r t s  

o f  t h r e e  o f  them I  am i n d e b t e d  t o  my c o l l e a g u e s ,  namely t o  Dr 

H a r r i n g t o n  f o r  Case IV ( o f  Empyema) t o  Dr E ad ie  f o r  Case I I I  

( o f  A r t h r i t i s )  and to  Dr McKenzie f o r  Case VI ( o f  p e r i t o n i t i s ) .

F o r  t h e  h i s t o l o g y  o f  th e  l a s t  ( c a se  V I ) I  am p e r s o n 

a l l y  r e s p o n s i b l e  a s  w e l l  a s  f o r  the  rem a in in g  t h r e e  c a s e s  the  

r e p o r t s  o f  which a r e  g iv en  i n  f u l l .  The r e c o r d s  o f  the  c a se s  

o f  S c a r l e t  F e v e r  a d m i t t e d  to  th e  H o s p i t a l  -  3622 i n  number - 

s i n c e  i t s  open ing  in  September  1900, have  a l s o  been  used  and 

w i l l  be r e f e r r e d  t o .

To Dr Workman o f  t h e  P a t h o l o g i c a l  Depar tment  o f  the  

Glasgow Royal  I n f i r m a r y  I  am a l s o  i n d e b t e d  f o r  th e  use  of  

a p p a r a t u s  i n  t a k i n g  t h e  accompanying p h o t o - m i c r o g r a p h s .



L e s io n s  o f  th e  Serous  Membranes i n  S c a r l e t  F ev e r  

th o ug h  known t o  o c c u r  c an n o t  be r e g a r d e d  as  common, w h i l s t  

a f f e c t i o n s  o f  th e  S y n o v ia l  Membranes and j o i n t s  ( t h e  b en ign  

fo rm s  b e in g  i n c l u d e d )  a r e  among th e  c o m p l i c a t i o n s  most f r e 

q u e n t l y  met w i t h  i n  th e  c o u r s e  of  t h e  d i s e a s e .  T ro usseau  

and Henoch b o th  r e f e r  t o  th e  o c c u r r e n c e  of  p l e u r i s y  and p e r i 

c a r d i t i s  f a r  on i n  t h e  d i s e a s e ,  and m en t ion  them as  b e in g  

m a l i g n a n t  i n  n a t u r e ;  i n  r e g a r d  t o  j o i n t  a f f e c t i o n s  th e  fo rm er  

i s  o f  o p in io n  t h a t  " a r t i c u l a r  rheum atism  i s  an e x c e e d i n g ly  

common c o m p l i c a t i o n , "  and b o t h  d e s c r i b e  t h e  more u n u su a l  

o c c u r r e n c e  o f  s u p p u r a t i o n  i n  th e  j o i n t s .  L e s io n s  o f  t h e s e  

s t r u c t u r e s  o c c u r r i n g  from c a u s e s  o t h e r  t h a n  S c a r l e t  F ev e r  in  

a  p r e v i o u s l y  h e a l t h y  p e r s o n , a r e  a lways s e r i o u s ;  hence  t h e  

o u t lo o k  i s  a l l  t h e  more g rav e  i f  t h e y  o c cu r  i n  th e  cou rse  

o f  an a c u t e  a t t a c k  o f  S c a r l a t i n a .



I I .

INCIDENCE.

The m a j o r i t y  o f  d e a t h s  from S c a r l e t  F e v e r  occu r  in

c h i l d r e n  o f  f rom one t o  t e n  y e a r s  o f  a g e ^ .  I t  i s  in  p a t i e n t s

o f  t h i s  age t h a t  u l c e r a t i o n  o f  t h e  mucous membranes o f  the

o r a l ;  n a s a l  and p h a r y n g e a l  c a v i t i e s  o c c u r s  most  f r e q u e n t l y

and i n  i t s  most  s e v e r e  form, such  c a s e s  fo rm in g  a c l a s s  by

t h e m s e lv e s  - t h e  s e p t i c  o r  a n g in o se  group o f  a u t h o r s .  I t

i s  a b o u t  t h i s  age p e r i o d  t h a t  t h e  s e r o u s  and s y n o v i a l  mem- 
2

b r a n e s  a r e  e s p e c i a l l y  s e n s i t i v e  t o  a l l  i r r i t a n t s  r e a c h i n g  

them from t h e  b lo o d  s t r e a m .  And i t  i s  h e l d  by most o b s e r v e r s  

t h a t  t h e  S c a r l a t i n a l  t o x i n  a l o n e ,  c i r c u l a t i n g  in  the  b lo od  

can cause  in f la m m a to ry  changes  i n  t h e  v a r i o u s  o r g a n s .

A t h i r d  f a c t o r  i n  th e  p r o d u c t i o n  o f  t h e s e  l e s i o n s  

i s  t h e  su b s e q u e n t  p r e d i s p o s i t i o n  o f  p a t i e n t s  s u f f e r i n g  from 

S c a r l e t  F e v e r  t o  i n f e c t i o n  by the  o r d i n a r y  p yo g e n ic  m ic r o 

o rg a n is m s ,  and e s p e c i a l l y  by th e  s t r e p t o c o c c u s  p y o g en es .

So from t h e s e  f a c t s ,  v i z :  t h e  s e v e r e  u l c e r a t i o n  o f  th e  p h a r y n 

g e a l  and  a c c e s s o r y  c a v i t i e s  o c c u r r i n g  i n  c h i l d r e n  o f  from one 

to  t e n  y e a r s  o f  age ,  th e  s p e c i a l  s e n s i t i v e n e s s  o f  the  s e ro u s  

and s y n o v i a l  membranes a t  t h i s  age t o  a l l  i r r i t a n t s ,  and th e  

s u b s e q u e n t /



s u b s e q u e n t  p r e d i s p o s i t i o n  t o  s t r e p t o c o c c a l  i n f e c t i o n  -  i t  

f o l l o w s  t h a t ,  among c h i l d r e n  o f  t h i s  age l e s i o n s  o f  th e  se ro u s  

and s y n o v i a l  membranes a r e  most l i k e l y  t o  o c c u r .  The ages  of  

t h e  c a s e s  m e n t io n e d  i n  t h i s  p a p e r  f a l l  w i t h i n  t h i s  p e r i o d  

(one t o  t e n  y e a r s )  and i t  i s  t o  be n o t e d  t h a t ,  o f  th e  s i x  

c a s e s  r e c o r d e d  f o u r  were  o f  th e  f e m a le  s e x .

coTiT-;:;: th e  s y n o v i t i s  The j o i n t ;

atbcTh, v f  th& i:::iti&l f n h r i l e

jo ln iT ;  f r e c r ù r  l./ ure Ihe

and ph alh n gea i nnh rhe tonhjnous

.-'urrounding Other j o i n t s  be Involved

\  0% r Ü j o i n t # ;  and a y n o v lh i^  oi" th<



I I I .

The A c t io n  o f  T ox ins  (A) and o f  M ic ro -o rg a n ism s

(B) in  t h e  p r o d u c t i o n  o f  l e s i o n s .

I n  th e  p r o d u c t i o n  o f  t h e  l e s i o n s  r e s u l t i n g  from 

S c a r l e t  F e v e r  t h e r e  a r e  u s u a l l y  a t  l e a s t  two f a c t o r s  t o  be 

d i s t i n g u i s h e d ,  (A) th e  t o x i n s  c i r c u l a t i n g  i n  th e  b lo o d  - 

t h e s e  i n c l u d e  th e  S c a r l a t i n a l  t o x i n  and th o s e  d e r i v e d  from 

th e  u l c e r a t i n g  p r o c e s s  in  th e  t h r o a t  - and (B) t h e  a c t i o n  

o f  th e  o r d i n a r y  p y o g e n ic  m ic r o - o r g a n i s m s  and e s p e c i a l l y  o f  

t h e  s t r e p t o c o c c u s  p y o g e n e s .

Among the  l e s i o n s  caused  by th e  f i r s t  f a c t o r  (A) th e  

commonest i s  th e  s im p le  s y n o v i t i s  o f  the  j o i n t s  o c c u r r i n g  

a bou t  t h e  d e c l i n e  o f  th e  i n i t i a l  f e b r i l e  d i s t u r b a n c e .  The 

j o i n t s  most f r e q u e n t l y  i n v o lv e d  a r e  t h e  w r i s t ,  t h e  m e t a c a r p a l  

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

s u r r o u n d i n g  them. O th e r  j o i n t s  may be in v o lv e d  e . g .  the  

k n e e ,e lb o w  and h ip  j o i n t s ;  and s y n o v i t i s  o f  t h e  v e r t e b r a l  

a r t i c u l a t i o n s  h a s  been  d e s c r i b e d .

But  t h e  a c t i o n  o f  th e  t o x i n s  i s  n o t  w h o l ly  l i m i t e d  

i n  p o i n t  o f  t ime t o  t h e  f i r s t  week o r  t e n  days d u r in g  which 

t h e  o r d i n a r y  s im ple  s y n o v i t i s  o c c u r s ,  b u t  may e x te n d  th ro u g h o u t  

t h e /



t h e  whole  c o u r s e  o f  th e  d i s e a s e  and cause  more s e r i o u s  l e s i o n s  

o f  o t h e r  o rg a n s  such  a s  p e r i c a r d i t i s ,  e n d o c a r d i t i s  and p o s s i 

b l y  a l s o  nephri t is !? ) .

J u s t  a s  t h e  t o x i n s  in  d i s e a s e s  known t o  be m ic r o b ic  

i n  o r i g i n  have  a  s p e c i a l  a f f i n i t y  f o r  c e r t a i n  t i s s u e s  e . g .  

t h e  d i p h t h e r i a  t o x i n  f o r  n e rv e  s t r u c t u r e s ,  so th e  S c a r l a t i n a l  

t o x i n  would  a p p e a r  t o  a t t a c k  by p r e f e r e n c e  s t r u c t u r e s  co n 

t a i n i n g  f i b r o u s  t i s s u e  - a  t i s s u e  which  e n t e r s  l a r g e l y  i n t o  

t h e  f o r m a t i o n  o f  s y n o v i a l  and s e r o u s  membranes.

T h is  s e l e c t i v e  a c t i o n  f o r  f i b r o u s  t i s s u e  s t r u c t u r e s  

i s  a l s o  one of  t h e  c h i e f  c h a r a c t e r i s t i c s  o f  th e  t o x i n s  in  

a c u t e  rheum at ism ,  a  d i s e a s e  now r e g a r d e d  by most  o b s e r v e r s  

a s  m ic r o b ic  i n  o r i g i n  . I t  i s  in  the  l e s i o n s  o f  f i b r o u s  

s t r u c t u r e s  e . g .  i n  u l c e r a t e d  h e a r t  v a l v e s ^ ,  i n  s y n o v i a l  

membranes, and in  rh e u m a t ic  n o d u le s  t h a t  m ic ro -o rg a n i s m s  

have  been  found most  f r e q u e n t l y  i n  t h i s  d i s e a s e ;  so t h a t  

now many a r e  o f  o p in io n  t h a t  e n d o c a r d i t i s  i s  t h e  d i r e c t  r e 

s u l t  i n  QYery c a se  o f  m ic ro -o rg an ism s '^ .  There  a re ,  however 

o t h e r s  who s t i l l  t h in k  t h a t  t h e  S c a r l a t i n a l  t o x i n  a lo n e  can 

cause  l e s i o n s  i n  the  v a r i o u s  t i s s u e s .  Ju rg e n se n ^  w i t h  r e 

g a rd  to  t h i s  p o i n t  s a y s  t h a t  *the S c a r l a t i n a l  t o x i n  a lone  i s  

a b l e  t o  p ro d u ce  s e r i o u s  changes  i n  t h e  e n t i r e  c a r d i a c  sys tem ',  

and sp e ak s  o f  t h e  h e a r t  l e s i o n s  a s  c o n s t i t u t i n g  a  " P a n c a r d i t i s "

O f /



o f  t h a t  o r g a n .  In  s u p p o r t  o f  t h i s ,  he r e f e r s  t o  th e  p a t h o l o  

g i c a l  f i n d i n g s  o f  E .  Romberg, who i n  th e  e x a m in a t io n  o f  t e n  

c a s e s  fo un d  m y o c a r d i t i s , i n t e r s t i t i a l  and p a renchym atous  in  

sev en  c a s e s ,  p e r i c a r d i t i s  in  s i x ,  and e n d o c a r d i t i s  i n  f i v e .  

T h is  l a s t  o b s e r v e r  i s  a l s o  o f  o p in io n  t h a t  t h e  S c a r l a t i n a l  

t o x i n  a lo n e  can cause  a l l  o f  t h e  above m en t io n ed  l e s i o n s .

U n t i l  however th e  p r im a r y  i n f e c t i v e  a g e n t  o f  S c a r l e t  F e ve r  

h a s  been  i s o l a t e d ,  i t  i s  u s e l e s s  t o  t r y  t o  a s s i g n  t o  the  

S c a r l a t i n a l  t o x i n  o r  t o  a  c o m p l i c a t i n g  o rg an ism  e a c h  i t s  

s e p a r a t e  r o l e  i n  th e  p r o d u c t i o n  o f  l e s i o n s  f o r  which ,  in  

th e  p r e s e n t  s t a t e  o f  our  knowledge,  t h e y  must b o t h  be h e l d  

r e s p o n s i b l e .

R e g a rd in g  now t h e  a c t i o n  o f  th e  p y o g e n ic  m ic r o 

o rg an ism s  (B) ,  p y o g e n ic  i n f e c t i o n  o f  the  s e r o u s  and s y n o v i a l  

c a v i t i e s  i s  n e c e s s a r i l y  o f  a  more a c u t e  c h a r a c t e r  and i s  

more im m e d ia te ly  dangerous  t o  l i f e  t h a n  th e  l e s i o n s  due to

(A) th e  t o x i n s  in  th e  b l o o d .

I n  th e  p r o d u c t i o n  o f  the  fo rm er  l e s i o n s  b o th  f a c t o r s  

(A & B ) a r e  con ce rn e d ,  t h e  t o x i n s  i n  th e  b loo d  f i r s t  lo w e r in g  

t h e  r e s i s t a n c e  o f  th e  t i s s u e s  o f  t h e  c a v i t i e s ,  and th u s  r e n d e r 

in g  them more l i a b l e  to  i n f e c t i o n  by m ic r o - o r g a n i s m s . Though 

b o t h  f a c t o r s  c o n t r i b u t e  to  th e  p r o d u c t i o n  o f  t h e s e  l e s i o n s  

t h e i r /



t h e i r  g r a v i t y  l i e s  n o t  so much i n  t h e  s e v e r i t y  o f  t h e  S c a r l a 

t i n a l  a t t a c k  ( th o u g h  i n  a  s e v e r e  c ase  t h i s  u n d o u b te d ly  t e l l s  

a g a i n s t  t h e  p a t i e n t )  a s  i n  th e  s u b s e q u e n t  i n f e c t i o n  o f  the  

t i s s u e s  by v i r u l e n t  m i c r o - o r g a n i s m s . I n  many o f  t h e s e  c a s e s  

i n f e c t i o n  t a k e s  p l a c e  th r o u g h  se co n d a ry  l e s i o n s  o f  t h e  t h r o a t ,  

a s  o c c u r r e d  i n  c a s e s  I  and VI o f  t h i s  s e r i e s .

D ur ing  th e  f i r s t  week or  t e n  days o f  t h e  a c u te  a t t a c k  

o f  S c a r l a t i n a  when a c t i v e  u l c e r a t i o n  i s  g o ing  on in  the  f a u c e s  

and p h a ry n x ,  i t  can r e a d i l y  be u n d e r s t o o d  t h a t  p y og en ic  i n 

f e c t i o n  o f  t h e s e  c a v i t i e s  i s  v e ry  l i a b l e  t o  occu r  e . g .  in  

c ase  I I  ( A r t h r i t i s ) .

But i n f e c t i o n  o f  t h e  o t h e r  c a v i t i e s  - p e r i t o n e u m ,  

m en in g es ,  and p l e u r a  - i s  u s u a l l y  a  l a t e  o c c u r r e n c e .  Thus 

i n  c a se  V i n f e c t i o n  o f  th e  meninges  o c c u r r e d  a f t e r  a  r e i n f e c 

t i o n  o f  S c a r l a t i n a ,  and i n  case  VI a f t e r  a  s e c o n d a ry  u l c e r a t e d  

t h r o a t .  So a l s o  in  c a se  IV ( o f  empyema) th e  p l e u r a l  i n 

f e c t i o n  d i d  n o t  come on t i l l  l a t e  i n  the  d i s e a s e .

A N e p h r i t i s  accompanied  th e  i n f e c t i o n  o f  the  c a v i t i e s  

i n  two c a s e s  v i z :  I I I  and IV.

I n  case  I I I  th e  n e p h r i t i s  o c c u r r e d  a lo n g  w i t h  i n f e c 

t i o n  o f  th e  second  ( t h e  r i g h t )  elbow j o i n t ;  i n  case  IV (empyema) 

i t  became e v i d e n t  on th e  day a f t e r  t h e  o n se t  o f  th e  a c u te  

p l e u r i s y .  I t  i s  p r o b a b l e  t h a t  t h e  cause  of  i n f e c t i o n  of  

t h e s e /



t h e s e  c a v i t i e s  c o n t r i b u t e d  a l s o  t o  t h e  o c c u r r e n c e  o f  the  

n e p h r i t i s .  The on ly  common c h an n e l  by which th e s e  d i f f e r e n t  

s t r u c t u r e s  c o u ld  be a lm o s t  s i m u l t a n e o u s l y  a f f e c t e d  i s  th e  

b lo o d  s t r e a m .

Most a u t h o r s  l a y  s t r e s s  on t h i s  o c c u r r e n c e  o f  pyogen ic  

i n f e c t i o n  o f  th e  s e r o u s  c a v i t i e s  d u r i n g  th e  cou rse  o f  a  S c a r 

l a t i n a l  n e p h r i t i s .  And c o n s i d e r i n g  th e  l i a b i l i t y  o f  th e s e  

c a v i t i e s  in  o r d i n a r y  a c u t e  n e p h r i t i s  t o  s im ple  e f f u s i o n s ,  

and  t h e  known s u s c e p t i b i l i t y  o f  S c a r l a t i n a l  p a t i e n t s  to  

s t r e p t o c o c c a l  i n f e c t i o n ,  i t  can r e a d i l y  be u n d e r s t o o d  t h a t  

n e p h r i t i s  p r e d i s p o s e s  t o  py o g e n ic  i n f e c t i o n  o f  t h e s e  c a v i t i e s .

I n  r e f e r e n c e  to  t h i s  p o i n t ,  G. B. S m i t h W M .  D. 

S t u r g e ^ ,  f rom  an a n a l y s i s  o f  n in e  c a s e s  o f  j o i n t  i n f e c t i o n s  

o c c u r r i n g  in  5000 c a s e s  o f  S c a r l e t  F e v e r ,  a re  o f  o p in io n  t h a t  

"b o th  l e s i o n s  ( i . e .  o f  j o i n t s  and o f  k i d n e y s )  a r e  p r o b a b ly  

e x p r e s s i o n s  o f  the  same g e n e r a l  p o i s o n i n g  o f  t h e  sy s te m ."

Out o f  the  3622 c a se s  o f  S c a r l e t  F e v e r  a d m i t t e d  to  

t h i s  H o s p i t a l ,  p y o g e n ic  i n f e c t i o n  o f  s y n o v i a l  c a v i t i e s  

o c c u r r e d  inAeven c a s e s ,  o f  s e r o u s  c a v i t i e s  a l s o  i n  sev en .

R e g a rd in g  th e  s y n o v i a l  i n f e c t i o n s :  I n  one c a s e ,  a

s e p t i c a e m i a  from which th e  p a t i e n t  d i e d ,  b o th  elbow j o i n t s  

and th e  s t e r n o - c l a v i c u l a r  were a f f e c t e d .  I n  a n o th e r  case  

an i n t e r p h a l a n g e a l  j o i n t  was i n f e c t e d .  T h is  was opened and 

r e c o v e r y /
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r e c o v e r y  ensued* I n  two c a s e s  ( I I  and  I I I  o f  t h i s  s e r i e s )  

t h e  c o r r e s p o n d i n g  j o i n t s  on each  s i d e  o f  the  body were i n 

v o l v e d .  I n  one p u s  was e v a c u a t e d  from b o t h  j o i n t s , a n d  the

p a t i e n t  r e c o v e r e d  w i th  p e r f e c t  movement i n  th e  a f f e c t e d

j o i n t s .  The o t h e r  c a se  d i e d .

Of th e  seven  c a s e s  o f  i n f e c t i o n  o f  the  s e r o u s  c a v i 

t i e s  two o c c u r r e d  in  th e  p l e u r a ,  t h r e e  in  the  p e r i t o n e u m ,  

and two i n  the  m e n in g e s .  No case  o f  i n f e c t i o n  o f  th e  p e r i 

card ium  ( e x c e p t i n g  th e  t e r m i n a l  p y o p e r i c a r d i u m  i n  case  V) 

o r  o f  h y d r o p e r i c a r d i u m ,  c o n d i t i o n s  r e f e r r e d  to  by many w r i t e r s ,  

h a s  e v e r  been  r e c o r d e d  i/n.

Of t h e  above m en t ion ed  c o m p l i c a t i o n s  o f  th e  s e r o u s  

membranes, p l e u r i s y  i s  d e s c r i b e d  as by f a r  t h e  commonest,  

p e r i t o n i t i s  much l e s s  common, and m e n i n g i t i s  l e a s t  o f  a l l .

Most w r i t e r s  r e g a r d  th e  two l a s t  c o n d i t i o n s  a s  r a r e .

Of th e  t h r e e  c a s e s  o f  p e r i t o n i t i s ,  one o c c u r r e d  d u r in g  

c o n v a le s c e n c e  f o r t y  f o u r  days a f t e r  t h e  a c u te  a t t a c k  of  S c a r 

l a t i n a .  P o s t  mortem g e n e r a l  p e r i t o n i t i s  was found  and one 

o f  t h e  r e t r o p e r i t o n e a l  g l a n d s  was c a s e o u s .  No c u l t u r e  was 

made o f  t h e  e x u d a t e , a n d  though  i t  i s  i n c l u d e d  h e r e ,  th e  case  

must be r e g a r d e d  as  o f  d o u b t f u l  S c a r l a t i n a l  o r i g i n ,  i . e .  

p e r i t o n i t i s  m igh t  have deve lo ped  a p a r t  a l t o g e t h e r  from the  

a t t a c k  o f  S c a r l e t  F e v e r .  In  a n o t h e r  th e  p e r i t o n i t i s  deve loped  

t e n /
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t e n  days  a f t e r  a  n e p h r i t i s  h ad  o c c u r r e d .  P o s t  mortem g e n e r a l

p e r i t o n i t i s  was f o u n d , t h e  f l u i d  f rom which shewed s t r e p t o c o c c i .  

One c a se  o f  m e n i n g i t i s  i s  r e p o r t e d  be low; th e  o t h e r ,  o f  s t r e p 

t o c o c c a l  o r i g i n  a l s o ,  o c c u r r e d  a f t e r  a  s e co n d a ry  s o r e  t h r o a t ;  

i t  was p u b l i s h e d  i n  t h e  G las  gov/ M e d ica l  J o u r n a l  f o r  May 1905.

I n  t h e  3622 c a s e s  o f  S c a r l e t  F e v e r ,  c o m p l i c a t i o n s  

a f f e c t i n g  t h e  h e a r t  s t r u c t u r e s  have  been  r e c o r d e d  i n  f o r t y  

f o u r  c a s e s ,  g i v i n g  a  p e r  c e n ta g e  of  1 . 5  o f  th e  c a s e s  a d m i t t e d .

I n  t h e s e  h e a r t  c o m p l i c a t i o n s  th e  p e r i c a r d i u m  was i n 

v o lv e d  in  two c a s e s ,  t h e  endocard ium  i n  tw en ty  s i x ,  t h e  p e r i 

card ium  and endocardium combined i n  s i x .  Rheumatism in

a s s o c i a t i o n  w i t h  p e r i c a r d i t i s  was n o t e d  once,  w i t h  e n d o c a r 

d i t i s  t h r e e  t i m e s .

Case I  i s  one o f  the  c a s e s  o f  e n d o c a r d i t i s  i n  which 

d u r i n g  th e  c o u rse  o f  th e  h e a r t  invo lvem ent ,  a  h e m i p l e g i a  

o c c u r r e d .  I t  i s  th e  on ly  one o f  t h e  s i x  c a s e s  i n  v/hich the  

l e s i o n  fo u n d  was cau sed  by th e  t o x i n s  i n  th e  b l o o d .  I n  a l l  

t h e  o t h e r  c a s e s  m ic ro -o rg a n i s m s  were shewn t o  be th e  c a u s a l  

a g e n t s , e i t h e r  d u r in g  l i f e  o r  p o s t  mortem.
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SUMMARY OF I I I .

A c t io n  o f  T ox ins  (A) and o f  M ic ro -o rg a n ism s

(B) L e s io n s  due t o  A - s y n o v i t i s ,  p e r i c a r d i t i s ,  

e n d o c a r d i t i s ,  n e p h r i t i s  ( ? ) .

Tox ins  have  s e l e c t i v e  a c t i o n  f o r  f i b r o u s  t i s s u e .  

Comparison w i t h  Acute Rheumatism.

Can th e  S c a r l a t i n a l  t o x i n  a lo n e  p ro d u c e  l e s i o n s ?

B o th  f a c t o r s  (A & B) a r e  c o n c e rn e d  i n  p y o g e n ic  l e s i o n s  

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

l e n t  0 r g a n i  sms•

I n f e c t i o n  o c c u r s  o f t e n  t h ro u g h  se c o n d a ry  l e s i o n s .  

I n f e c t i o n  o f  S e rous  C a v i t i e s  a  l a t e  o c c u r r e n c e .  

N e p h r i t i s  p r e d i s p o s e s  to  t h e s e  i n f e c t i o n s .

P y o gen ic  i n f e c t i o n  o f  Serous  and S y n o v ia l  C a v i t i e s  

o c c u r r e d  each  seven  t im e s  i n  3622 c a s e s  o f  S c a r l e t  F e v e r .

H e a r t  c o m p l i c a t i o n s  o c c u r r e d  i n  f o r t y - f o u r  c a s e s .

Case I  o f  e n d o c a r d i t i s  t h e  on ly  case  in  t h i s  s e r i e s  

due to  t o x i n s .
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IV .

R e p o r t s  o f  C a se s .

Case I •

J .  Y. ( f e m a le )  
age 6 y e a r s  

3Ô P o r t  Pundas  Road.

A d m i t te d  March 2 1 s t ,  1904 .

P r e s e n t  i l l n e s s  s t a r t e d  on March 2 0 th  w i t h  so re  

t h r o a t ;  a  r a s h  was a l s o  n o t i c e d  on th e  c h e s t .  L a t e r  in  

t h e  e v e n in g  she was s i c k ,  and v o m i te d .

She s u f f e r e d  from whooping cough, d i p h t h e r i a  and 

m e a s le s  i n  i n f a n c y .

P a t i e n t  i s  one o f  a  fazni ly  o f  two ( h e r  s i s t e r  was 

a d m i t t e d  w i t h  h e r  s u f f e r i n g  from S c a r l e t  P e v e r )  and  has  

a lw ays  been  c o n s i d e r e d  h e a l t h y .  There  i s  no e v id e n c e  o f  

rheum atism  i n  th e  f a m i ly  h i s t o r y .

On a d m is s io n  - Her t e m p e r a t u r e  i s  1 0 2 .2 ;  p u l s e  136 

and r e s p i r a t i o n s  28 p e r  m in u te .

S h e /
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She i s  v e ry  r e s t l e s s  i n  bed and o b j e c t s  s t r o n g l y  t o  

a l l  t r e a t m e n t .

She i s  f a i r l y  w e l l  d e v e lo p e d ,  b u t  i s  p o o r l y  n o u r i s h e d

A b r i l l i a n t  s c a r l a t i n i f o r m  r a s h  i s  p r e s e n t  on t r u n k  

and e x t r e m i t i e s .

The s k in  p a p i l l a e  ove r  e x t e n s o r  s u r f a c e s  o f  b o th  

e lbows a r e  p r o m in e n t ,  g i v i n g  t h e  s k i n  a  "rough"  f e e l i n g .

The tongue  i n  th e  a n t e r i o r  t h i r d  i s  r e d d e n e d ,  and

h a s  i t s  s u r f a c e '  e p i t h e l i u m  denuded ejq^osing t h e  p ro m in e n t

d o r s a l  p a p i l l a e .  A w h i t e  f u r  c o v e r s  the  p o s t e r i o r  two 

t h i r d s .

The f a u c e s  and t o n s i l s  a r e  c o n g e s t e d ,  sw o l l e n  and

oedematous;  on t h e  s u r f a c e s  o f  the  l a t t e r ,  l i t t l e  p o i n t s  of

w h i te  s e c r e t i o n  a r e  p r e s e n t .

The s u b m a x i l l a r y  g l a n d s  on each  s i d e  o f  th e  neck  

a r e  e n l a r g e d  and t e n d e r .

Lungs:  N o th ing  abnormal can  be d e t e c t e d .

H e a r t :  The apex  b e a t  i s  i n  th e  5 th  i n t e r s p a c e ,  2" 

from m id s te rn um .

The c a r d i a c  d u l l n e s s  i s  w i t h i n  norm al  l i m i t s .

B o th  sounds o f  t h e  h e a r t  a r e  w e l l  h e a r d  and a re  f r e e  

from murmur.

U r i n e ,  i s  s t r a w  c o l o u r e d ,  o f  S .  G. 1018,  and c o n t a i n s

a /
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a  haze  o f  a lb u m i n ,h u t  no b l o o d .

U l c e r a t i o n  o f  t h e  t o n s i l s  and f a u c e s  was s e v e r e  and 

e x t e n s i v e ,  and  s u p e r f i c i a l  p a r t s  o f  fo rm e r  n e c r o s e d  and came 

away a s  s l o u g h s .  N a s a l  d i s c h a r g e  v/as p r o f u s e  and p u r u l e n t ,  

and  t e m p e r a t u r e  k e p t  h ig h —1 0 2 -1 0 3 .  On 2 7 th  March u r i n e  co n 

t a i n e d  a lbum in  i n  f a i r  amount b u t  b lo o d  was n o t  p r e s e n t .

On th e  2 8 th  March b o t h  e a r s  had  commenced t o  d i s c h a r g e , a n d  

th e  p u r u l e n t  n a s a l  s e c r e t i o n  had  n o t  l e s s e n e d  any i n  amount; 

th e  t e m p e r a t u r e  was s t i l l  k e e p in g  h i g h .  On A p r i l  4 t h  t e m p e ra 

t u r e  r e a c h e d  103 .6  and p u l s e  was k e e p in g  a t  from 120-140 

p e r  m i n u t e .  On A p r i l  6 t h  t h e  p u l s e  was found  to  be i r r e g u 

l a r  f o r  t h e  f i r s t  t im e ,  and th e  c a r d i a c  c o n d i t i o n  v/as n o t e d  

a s  f o l l o w s :

Apex b e a t  was d i f f u s e ,  and was p r e s e n t  i n  th e  5 th  

and 6 th  i n t e r s p a c e s ,  2-&" from m id - s t e r n u m .

The b o r d e r s  o f  c a r d i a c  d u l l n e s s  were :  The r i g h t  was

a t  t h e  r i g h t  m arg in  o f  s te rn u m ,  th e  o u t e r  was im m ed ia te ly  

o u t s i d e  th e  n i p p l e  l i n e ,  the  upp e r  was a t  t h e  lo w er  b o r d e r  

o f  3 r d  r i b .  T r a n s v e r s e l y  th e  c a r d i a c  d u l l n e s s  measured  .

The h e a r t ' s  sounds were v e r y  r a p i d ,  136 p e r  m in u te ,  and on 

a u s c u l t a t i o n  th e  f i r s t  sound was th o u g h t  t o  be " b l u r r e d . "

No p r e c o r d i a l  p a i n  o r  d i s c o m f o r t  had  e v e r  been  com

p l a i n e d  o f  by th e  p a t i e n t .  On 8 t h  A p r i l ,  a  s m a l l  su b cu taneou s  

a b s c e s s /
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a b s c e s s  on th e  o u t e r  a s p e c t  o f  t h e  l e f t  arm was opened .

C a r d ia c  c o n d i t i o n  was a s  n o t e d  on 6 t h ,  e x c e p t  t h a t  t h e  f i r s t  

sound was now a lm o s t  o b l i t e r a t e d ;  no murmur c o u ld  be d e t e c t e d .

On A p r i l  1 0 th  a bou t  5 p .m .  p a t i e n t  su d d e n ly  compla ined  

o f  p a i n  i n  th e  h e a d , a n d  t h i s  was so s e v e r e  t h a t  she c r i e d  o u t .  

Her c o l o u r  was v e ry  b a d , a n d  h e r  p u l s e  had  become a lm o s t  im per

c e p t i b l e .  She c o u ld  n o t  be r o u s e d ,  n o r  d i d  she answer when 

spoken t o .  The p u p i l s  were u n e q u a l ,  t h e  l e f t  b e in g  more 

d i l a t e d  t h a n  th e  r i ^ t ,  and th e y  d id  n o t  r e a c t  t o  l i g h t .

Some spasmodic  j e r k i n g s  o f  t h e  m u sc le s  o f  th e  l e f t  arm were 

n o t i c e d ,  b u t  t h e r e  were no c o n v u l s i o n s .  Meanwhile th e  

t e m p e r a t u r e  had  dropped  t o  9 7 .8 ,  and th e  p u l s e  was s t i l l  u n 

c o u n t a b l e .  The m u s c le s  o f  th e  l e f t  arm and t o  some e x t e n t  

t h o s e  o f  th e  l e f t  l e g  were f l a c c i d , a n d  t h e  l im b s  d ropped  from 

th e  hand to  th e  bed  i n  a  v e ry  ' l i m p '  m anner .

Next morning  A p r i l  1 1 t h ,  t h e  p a r e s i s  o f  th e  m usc les  

o f  th e  l e f t  l e g ,  arm and l e f t  s i d e  o f  f a c e  was more marked,  

b u t  p a t i e n t  h ad  n o t  y e t  r e g a i n e d  c o n s c i o u s n e s s  and was in  a  

v e ry  c r i t i c a l  c o n d i t i o n .  The knee j e r k s  c o u ld  no t  be ob

t a i n e d  i n  e i t h e r  l e g , n o r  c o u ld  a n k le  c lo n u s  be e l i c i t e d .

The f u n d i  oculorum shewed n o t h in g  ab n o rm a l .  D ur ing  th e  

n e x t  t h r e e  days th e  p u l s e  was v e ry  r a p i d ,  130-150 p e r  m in u te ,  

and o f  p o o r  q u a l i t y .  On a u s c u l t a t i o n  t h e  f i r s t  sound o f  

t h e /
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t h e  h e a r t  c o u ld  n o t  be d i s t i n g u i s h e d .

A f t e r  t h i s  p a t i e n t ' s  c o n d i t i o n  r a p i d l y  improved so 

t h a t  by A p r i l  2 1 s t  h e r  t e m p e r a t u r e  h ad  r e a c h e d  n o rm a l ,  though  

t h e  p u l s e  s t i l l  c o n t i n u e d  to  keep  a  h i g h  r a t e  - 116 t o  120 

p e r  m i n u t e .  On a u s c u l t a t i n g  t h e  h e a r t  a  s h o r t , s o f t  murmur 

was h e a r d  t o  f o l l o w  th e  f i r s t  sound .  I t  c o u ld  be d e t e c t e d  

round  in  th e  a x i l l a .  The u r i n e  s t i l l  c o n t a i n e d  a  s l i g h t  

haze  o f  a lb u m in .  Though p a t i e n t  c o u ld  use  n e i t h e r  the  

l e f t  arm n o r  l e g ,  t h e  p a r a l y s i s  was th o u g h t  to  be n o t  q u i t e  

so a b s o l u t e  a s  on A p r i l  1 0 t h .  Her g e n e r a l  c o n d i t i o n  was 

in p r o v e d  and c h i l d  was b r i g h t e r .

T h is  improvement c o n t i n u e d  t i l l  t h e  e v e n in g  o f  A p r i l  

3 0 th  when h e r  t e m p e r a t u r e  su d d e n ly  r o s e  t o  102 and she was 

s i c k  and v o m i te d .  On the  e v e n in g  o f  n e x t  day (May 1 s t )  

t h e  t e m p e r a t u r e  was 105 and a  s c a r l a t i n i f o r m  r a s h  was p r e s e n t  

on th e  t r u n k  and e x t r e m i t i e s  and  by th e  2nd was w e l l  o u t .

The t h r o a t  was a g a i n  in f la m e d  and oedematous ,  and th e  su b -  

m a x i l l a r y  g la n d s  on each  s i d e  o f  t h e  neck  were e n l a r g e d .  

P a t i e n t  was now e v i d e n t l y  s u f f e r i n g  from a r e i n f e c t i o n  o f  

S c a r l e t  P e v e r .

Up t o  May 6 th  t e m p e r a t u r e  l e v e l  was a t  abou t  103, 

p u l s e  r a t e  130-160 p e r  m in u te  and o f  p o o r  q u a l i t y .  On 

a u s c u l t a t i n g  th e  h e a r t  i t  was im p o s s ib l e  t o  d i s t i n g u i s h  th e  

s o u n d s /
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s o u n d s , a n d  t o  say  w h e th e r  o r  n o t  a  murmur was a c t u a l l y  p r e 

s e n t .  P a t i e n t ’ s g e n e r a l  c o n d i t i o n  v/as h ad ,  and tiie t h r o a t  

had  n o t  y e t  c l e a n e d  up . By May 1 2 th  t h e  t e m p e r a t u r e  had  

f a l l e n  t o  99° h u t  p u l s e  s t i l l  k e p t  r a p i d ,  140-150 p e r  m inute  

on an a v e r a g e .  The t e m p e r a t u r e  now c o n t i n u e d  to  go s t e a d i l y  

up r e a c h i n g  102 .6  th ou g h  th e  t h r o a t  and nose  were now h e a l e d .

On 1 6 th  p a t i e n t ’ s c o lo u r  had  commenced t o  f a i l  and 

h e r  g e n e r a l  c o n d i t i o n  was w o rse .

P a t i e n t  d i e d  su d d e n ly  on May 2 1 s t  a t  2 .3 0  p .m .

A p o s t  mortem e x a m in a t io n  was made on t h e  22nd May.

In  t h e  r i g h t  h em isp h e re  o f  t h e  b r a i n  an a r e a  o f  s o f t e n i n g  

was p r e s e n t .  I t  i n v o lv e d  th e  i n t e r n a l  c a p s u l e  and s t r e t c h e d  

from beyond t h e  g r e y  m a t t e r  in  f r o n t ,  l-^" i n t o  th e  g rey  m a t t e r  

b e h i n d .  In  th e  c e n t r e  o f  t h e  s o f t e n e d  a r e a  was a  d a rk  g r e y 

i s h  mass a lm o s t  l i k e  a  s l o u ^ .  None o f  t h e  l a r g e r  v e s s e l s  

were fou n d  th ro m b osed .  A c u l t u r e  from the  f l u i d  rem ained  

s t e r i l e .

H e a r t :  There  was no e x c e s s  o f  f l u i d  i n  th e  p e r i 

card ium .

Viewed i n  s i t u  i t s  a r e a  was e n l a r g e d .  The e n l a r g e 

ment i n v o lv e d  c h i e f l y  th e  a r e a  o f  t h e  l e f t  v e n t r i c l e .  The 

a o r t i c  v a l v e s  were  in c o m p e te n t .

On c u t t i n g  i n t o  th e  v e n t r i c l e  t h e  c a r d i a c  muscle  was

f o u n d /
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fo u n d  t o  be p a l e ,  b u t  i t s  t h i c k n e s s  was n o r m a l .

On t h e  cusps  o f  t h e  m i t r a l  and a o r t i c  v a l v e s  f r e s h  

r e d d i s h  w h i t e  v e g e t a t i o n s  were p r e s e n t  a lo n g  t h e  l i n e  o f  

c o n t a c t  o f  t h e  v a lv e  c u r t a i n s ;  t h e y  were s i t u a t e d  some l i t t l e  

d i s t a n c e  up f rom th e  edges  o f  th e  c u r t a i n s .  The v e g e t a t i o n s  

were each  about  t h e  s i z e  o f  a s p l i t  p e a .  Those on the  m i t r a l  

v a lv e  were on th e  a u r i c u l a r  s u r f a c e s ,  t h o s e  on th e  a o r t i c  

v a l v e s  on t h e  v e n t r i c u l a r  a s p e c t s  o f  the  v a lv e  c u r t a i n s .

The l a t t e r  v e g e t a t i o n s  were o f  somev/hat l a r g e r  s i z e  t h a n  the  

f o r m e r , and were v e ry  f r i a b l e  and e a s i l y  d e t a c h e d .

The t r i c u s p i d  and pu lm onic  v a l v e s  were h e a l t h y .

The l u n g s  shewed h y p o s t a t i c  c o n g e s t i o n  a t  t h e i r  b a s e s ,  

b u t  were  o th e r w i s e  n o rm a l .  On th e  s u r f a c e  o f  t h e  l e f t  k i d 

ney were t h r e e  l i n e a r  i n d e n t a t i o n s .  Under t h e  m ic ro scop e  

th e y  were seen  n o t  to  be i n f a r c t i o n s .  The l i v e r  shewed 

some w h i t e  a r e a s  o f  d e g e n e r a t i o n .  The s p l e e n  was e n l a r g e d  

b u t  c o n t a i n e d  no i n f a r c t i o n s .

H i s t o l o g y :  S e c t i o n  o f  a o r t i c  v a lv e  and v e g e t a t i o n

(low p o w e r ) . Prom th e  f r e e  m arg in  o f  th e  v a lv e  c u r t a i n  up 

t o  t h e  b ase  o f  th e  v e g e t a t i o n  th e  s u r f a c e  e n d o th e l iu m  i s  con 

t i n u o u s  and  i s  normal  i n  a p p e a r a n c e .  Im m e d ia te ly  b e fo r e  

th e  p o i n t  o f  a t t a c h m e n t  o f  t h e  v e g e t a t i o n  th e  c e l l s  in  the  

s u b e n d o t h e l i a l  t i s s u e  h ave  undergone a c t i v e  p r o l i f e r a t i o n .

The v e g e t a t i o n  i s  composed of  f i b r i n  h a v in g  a  ' d e n d r i t i c '
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arrangfiii ient and. i n  soïïie p l a c e s  i t  h.as ' e a t e n  i n t o '  t h e  s u b 

s t a n c e  o f  t h e  v a l v e .

High Power:  The v e g e t a t i o n  i s  a t t a c h e d  a lo n g  a

b r o a d  b a se  so t h a t  a  l a r g e  p a r t  o f  t h e  f r e e  m arg in  o f  the  

v a lv e  i s  in v o lv e d  in  th e  u l c e r a t i v e  p r o c e s s j  t h e  mass o f  

f i b r i n  s p r e a d s  ou t  beyond i t s  b a s e ,  t h u s  o v e rh a n g in g  th e  

h e a l t h y  e n d o th e l i u m .  In  th e  s u b e n d o t h e l i a l  l a y e r s  t h e r e  

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

round  c e l l s .  These e x te n d  deep i n t o  the v a lv e  s t r u c t u r e .

I n  th e  f r e e  m arg in  o f  th e  v e g e t a t i o n ,  whose edges  i n  some 

p l a c e s  a r e  v e r y  rough ,  a r e  p r e s e n t  r e d  and w h i t e  b lo o d  

c o r p u s c l e s  e v i d e n t l y  d e r i v e d  from th e  b lo o d  s t r e a jn .  S t a i n e d  

w i t h  Gram’s and o t h e r  b a c t e r i a l  s t a i n s ,  no o rgan ism s  can be 

d e t e c t e d .

S e c t i o n  o f  M i t r a l  v a lv e  and v e g e t a t i o n  shews s i m i l a r  

in f la m m a to ry  c h a n g e s ,  b u t  th e  i n f i l t r a t i o n  w i th  round  c e l l s  

does n o t  e x t e n d  so d eep ly  i n t o  th e  v a lv e  s t r u c t u r e s ,  b e in g  

c o n f i n e d  to  the  n e ig h b o u rh o o d  o f  th e  v e g e t a t i o n .  The v e g e 

t a t i o n  i t s e l f  i s  n o t  so l a r g e ,  though  th e  l i n e  o f  th e  e n d o th 

e l iu m  i s  i n t e r r u p t e d  f o r  some d i s t a n c e .  At t h e  j u n c t i o n  

o f  t h e  f i b r o u s  v a l v e  s t r u c t u r e  w i t h  t h e  myocardium t h e r e  i s  

s e e n  to  be an i n f i l t r a t i o n  w i t h  round c e l l s  o f  th e  i n t e r s t i t i a l  

t i s s u e  be tween  th e  m usc le  c e l l s .  Many o f  t h e  l a t t e r  s t a i n  

on ly  v e r y  f a i n t l y ,  and th e  normal  t r a n s v e r s e  s t r i a t i o n  in  

them h a s  d i s a p p e a r e d .
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CASE I I .

J .  M. ( f e m a l e ) 
age 2 ^ ^ / l 2  y e a r s  

575 A le x a n d ra  P a r a d e .

A d m it ted  J a n u a r y  1 1 t h ,  1904 .

P r e s e n t  i l l n e s s  s t a r t e d  on J a n u a r y  1 0 t h  when she com

p l a i n e d  o f  s o r e  t h r o a t  and  was s i c k  and v o m i t e d .  On th e  

m orn ing  o f  1 1 th  p a t i e n t  was a g a i n  s i c k  and a  r a s h  was n o t i c e d  

f o r  t h e  f i r s t  t im e  on h e r  c h e s t .

She h a s  had  no p r e v i o u s  i n f e c t i o u s  d i s e a s e s  and  has  

a lw ays  h e en  v e ry  h e a l t h y .

She i s  one of  a  f a m i l y  o f  f o u r  who a re  a l l  a l i v e  and  

h e a l t h y . There  i s  no h i s t o r y  o f  t u b e r c l e  o r  rheum atism  i n  

t h e  f a m i l y .

On a d m is s io n :  Her t e m p e r a t u r e  i s  103,  p u l s e  156,  

r e s p i r a t i o n s  3 2 .

P a t i e n t  i s  v e ry  r e s t l e s s .  Her cheeks  a r e  f l u s h e d  

and t h e r e  i s  marked c i rc u m  o r a l  p a l l o r  p r e s e n t .

She i s  a  w e l l  d e v e lop ed  and w e l l  n o u r i s h e d  c h i l d .

A commencing s c a r l a t i n i f o r m  r a s h  i s  p r e s e n t  on th e  

t r u n k  and e x t r e m i t i e s .

The tongue i s  c o v e red  w i th  a  t h i c k  w h i t e  f u r  on th e  

p o s t e r i o r  /
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p o s t e r i o r  t h i r d ,  w h i l e  t h e  a n t e r i o r  t h i r d  i s  c o n g e s t e d  and h a s  

i t s  s u r f a c e  e p i t h e l i u m  d e n u d ed ,sh e w in g  t h e  p r o m in e n t  p a p i l l a e  

b e n e a t h .  The t o n s i l s  a re  r e d d e n ed  a n d  oedem atous;  t h e i r  

f r e e  m arg in s  a r e  co v e red  w i t h  s e c r e t i o n .

There i s  n o t h i n g  abnormal  i n  h e a r t  o r  l u n g s .

U r in e :  S t ra w  c o lo u r e d S .G .  1016, c o n t a i n s  a  haze  o f

a lb u m i n .

By J a n u a r y  1 4 t h  u l c e r a t i o n  o f  f a u c e s  and  t o n s i l s  had  

commenced and e x te n d e d  d e e p ly  i n t o  th e  t i s s u e s .  N a sa l  d i s 

charge  was a l s o  p r e s e n t  and  was v e r y  p r o f u s e  and p u r u l e n t .

On th e  1 8 t h  b o th  e a r s  had  commenced t o  d i s c h a r g e .

Up t o  t h i s  t im e  t e m p e r a t u r e  h a d  been  k e e p in g  h i g h  -  above 

102 and p u l s e  r a t e  140-150 p e r  m i n u t e .  On 2 1 s t  t e m p e r a t u r e  

and p u l s e  were s t i l l  h ig h  and t h e  l a t t e r  was o f  p o o r  q u a l i t y .  

The c h i l d  sc ream ed when t h e  l e g s  were  m oved ,bu t  t h e r e  was no 

e v id e n c e  o f  f l u i d  i n  e i t h e r  knee j o i n t .

On t h e  e v e n in g  o f  th e  22nd th e  r i g h t  knee j o i n t  was 

found  to  c o n t a i n  f l u i d ,  b u t  p a t i e n t  was i n  a  v e r y  c r i t i c a l  

s t a t e ,  h e r  p u l s e  ru n n in g  and a t  t ime u n c o u n ta b le ;  h e r  c o lo u r  

h ad  a l s o  f a i l e d  once or  t w i c e .

On t h e  2 3 rd  th e  r i g h t  knee j o i n t  was more s w o l l e n  and 

t e n d e r ,  and t h e  s k i n  o v e r  t h e  i n t e r n a l  condy le  was r e d d e n e d .  

The l e f t  knee j o i n t  was a l s o  fo u nd  to  be sw o llen  and was 

t h o u g h t  /
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t h o u g h t  to  c o n t a i n  an e x c e s s  o f  f l u i d .  I t  a l s o  was p a i n f u l

when moved. On 2 4 th  t h e  l e f t  knee j o i n t  was more s w o l l e n .

P a t i e n t  d i e d  on t h i s  d a y .

P o s t  mortem e x a m in a t io n  made on t h e  2 5 t h .

The r i g h t  knee j o i n t  c o n t a i n e d  pus  w hich  y i e l d e d  a 

p u r e  c u l t u r e  o f  s h o r t  c h a i n e d  s t r e p t o c o c c i .  The l e f t  knee 

j o i n t  c o n t a i n e d  y e l l o w i s h  t u r b i d  f l u i d , a  smear f rom which

shewed a  s h o r t  c h a in e d  s t r e p t o c o c c u s .

The s y n o v i a l  membranes, e s p e c i a l l y  t h a t  o f  t h e  r i g h t  

knee  j o i n t ,  were sw o l le n  and r e d d e n e d .  The a r t i c u l a r  c a r t i «

l a g e s  a p p e a re d  n o r m a l .  The h e a r t  was h e a l t h y ,  t h e  s p l e e n  

was e n l a r g e d  and t h e r e  w ere  some w h i t e  a r e a s  o f  d e g e n e r a t i o n  

in  t h e  l i v e r .

There  was some c loudy  s w e l l i n g  o f  th e  t u b u l e s  o f  t h e

k i d n e y s .

The b a s e s  o f  b o t h  l u n g s  shewed h y p o s t a t i c  c o n g e s t i o n .
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COMMENT .

T h i s  c a se  ( I I )  i s  t o  he c l a s s i f i e d  a s  b e l o n g i n g  to 

t h e  group o f  'A cu te  S e p t i c  A r t h r i t i s '  o f  Marsden®, in  t h a t  

(1 )  t h e  age o f  t h e  p a t i e n t  was u n d e r  5 y e a r s , (2)  u l c e r a t i o n  

o f  t h e  t h r o a t  t i s s u e s  was s e v e r e  and deep w i t h  h i g h  t e m p e r a 

t u r e ,  and (3)  t h e  t im e s  o f  o c c u r re n c e  o f  t h e  i n f e c t i o n s  were 

th e  1 2 t h  and th e  1 3 th  days o f  t h e  d i s e a s e .  Ashby^ , who in  

500 c a s e s  o f  S c a r l e t  F e v e r  saw only  two c a s e s  o f  s e p t i c  j o i n t  

l e s i o n s ,  r e c o r d s  one o f  them a  s i m i l a r  c a s e ,  i n  which i n  a 

boy o f  5 y e a r s ,  i n f e c t i o n  o f  b o t h  a n k le  j o i n t s  o c c u r r e d  on 

t h e  13 t h  day o f  t h e  d i s e a s e ,  t h e  p a t i e n t  dy ing  on t h e  1 9 t h .
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CASE III

O.S. (Female ) 
Aged 8 y e a r s  
48 W el l  Road.

A düi i t ted  on 1 7 th  J a n u a r y ,  1904 ,  s u f f e r i n g  from  S c a r l e t

F e v e r .

The i l l n e s s  h a d  comraenced on t h e  day  o f  a d m is s io n  w i t h  

s i c k n e s s  and v o m i t in g  and s o re  t h r o a t .  A r a s h  was a l s o  

n o t i c e d  on t h i s  day .

The c a s e  t u r n e d  out  to he a  s e v e r  a n g in o s e  one w i th  

c o n t in u o u s  t e m p e r a t u r e  , and  deep u l c e r a t i o n  o f  t h e  f a u c e s  

and  t i s s u e s  o f  t h e  t h r o a t .  T h is  was t h e  s t a t e  o f  m a t t e r s  

up t o  F e b r u a r y  7 t h ,  the  22nd day o f  t h e  d i s e a s e .  On t h i s  

day t e m p e r a t u r e  su d d e n ly  ro s e  t o  103 and p a t i e n t  com pla ined  

o f  p a i n  in  t h e  l e f t  e lhow j o i n t .  On 8 t h  th e  j o i n t  was 

g r e a t l y  s w o l l e n ;  i t  was t e n d e r  to  t h e  to u c h ,  and t h e r e  was 

s l i g h t  oedema o f  t h e  s u r r o u n d in g  t i s s u e s .  The j o i n t  was 

opened and p u r u l e n t  f l u i d  e v a c u a t e d .  From, t h e  pus  a  c u l t u r e  

was m ade , and on e x a m in a t io n  showed a  s h o r t  c h a in e d  s t r e p t o 

c o c c u s .  On t h i s  day ( 8 t h )  a  l a r g e  amount o f  a lbum in  was 

p r e s e n t  in  the  u r i n e .

On th e  9 t h  F e b r u a r y  p a t i e n t  com pla ined  o f  p a i n  in

t h e /
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t h e  o p p o s i t e  ( t h e  r i g h t )  e lhow j o i n t ;  t h e  t e m p e r a t u r e  was

1 0 2 . 6 .  On 1 0 th  th e  t e m p e r a tu re  h a d  f a l l e n , h u t  h a d  r i s e n

a g a i n  on t h e  1 1 th  to  1 0 3 ^ .

The r i g h t  e lhow j o i n t  was s w o l l e n ,  t e n d e r ,  and p a i n 

f u l .  T h i s  j o i n t  a l s o  v/as opened and  d r a i n e d .

On t h e  same day ( 1 1 th )  h lo o d  and a lbum in  were p r e s e n t  

i n  t h e  u r i n e ,  and a  n e p h r i t i s  had  d e v e lo p e d .

By March 2 7 t h  b o t h  e lbow j o i n t s  had  h e a l e d  and th e  

movements i n  e ach  were p e r f e c t .  P a t i e n t  was d i s m i s s e d  w e l l  

on A p r i l  1 6 t h .
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CASE IV

A. S .  (male)  
age 7 y e a r s  

7 D o n c a s t e r  S t r e e t .

A d m it ted  on F e b r u a r y  1 5 t h ,  1904,  s u f f e r i n g  f rom  S c a r l e t

F e v e r .

I l l n e s s  had  commenced on 1 5 t h  F e b r u a r y  w i t h  v o m i t in g  

and s ore t h r o a t .

U l c e r a t i o n  o f  t h e  t h r o a t  t i s s u e s  was s e v e r e  a n d  some 

s l o u g h i n g  of  t h e  t o n s i l s  o c c u r r e d .  K a s a i  d i s c h a r g e  was 

p r o f u s e  and p u r u l e n t ,  and on 2 7 th  b o t h  e a r s  h a d  commenced to 

d i s c h a r g e .  There  was much g l a n d u l a r  en la rg em en t  on b o th  

s i d e s  o f  t h e  ne ck ,  and pus  was e v a c u a t e d  f rom t h e  r i g h t  s i d e  

on F e b r u a r y  2 9 t h ,  and from t h e  l e f t  on March 8 t h .  Tempera

t u r e  g r a d u a l l y  s u b s id e d  and on 1 2 th  March r e a c h e d  n o rm a l .

I t  rem ained  so u n t i l  t h e  morning o f  March 1 7 t h ,  when i t  r e a c h e d

103.6  and p a t i e n t  complained  o f  p a i n  i n  th e  l e f t  inframammary 

r e g i o n .  A p l e u r i s y  w i t h  e f f u s i o n  now d e v e lo p ed  on t h e  l e f t  

s i d e .  On 1 9 th  March a n e p h r i t i s  h a d  a l s o  o c c u r r e d .  In  

t h e  f l u i d  w ithdrawn from the  l e f t  s i d e  o f  t h e  c h e s t  s t r e p t o 

c o c c i  and d i p l o c o c c i  were f o u n d .

By March 2 3 rd  t h e  t h r o a t  h a d  h e a l e d ,  b u t  t e m p e r a t u r e

w a s /
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was g o ing  up t o  99 and 100 a t  some p e r i o d  o f  th e  24 h o u r s .

On March 3 1 s t ,  t h e  5 0 th  day o f  i l l n e s s  a  p o r t i o n  o f

r i b  on t h e  l e f t  s i d e  o f  c h e s t  was e x c i s e d  and  t h e  c a v i t y  

d r a i n e d .

On A p r i l  6 t h  t h e  u r i n e  h a d  become c l e a r  and  by 1 9 t h

May t h e  wound o f  th e  l e f t  s i d e  o f  c h e s t  had  h e a l e d .

P a t i e n t  was d i s m is s e d  w e l l  on 2 5 th  J u n e .

n-.m'nri 1 % A- % / -- < r̂id E r ;  - ,  v - v ;■ r- ,..̂ 4
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CASE V

M.T. ( f e m a le )  
age 2 i  y e a r s  

116 N o r th  F r e d e r i c k  S t  .

A dm it ted  2 3 rd  S e p tem b er ,  1904 .

On 22nd September  she com p la ined  o f  s o r e  t h r o a t  and 

was s i c k  and v o m i te d .  L a t e r  i n  t h e  e v e n in g  a r a s h  was s e en  

on h e r  c h e s t .

She s u f f e r e d  from m e a s l e s  and whooping cough i n  i n 

f a n c y ,  a n d  h a s  a lways b e en  c o n s i d e r e d  a  h e a l t h y  c h i l d .

Beyond th e  f a c t  t h a t  a  b r o t h e r  o f  p a t i e n t ' s  aged 5 

y e a r s j d i e d  o f  ' b r o n c h i t i s '  t h e  f a m i ly  h i s t o r y  i s  good.

On a d m is s io n :  P a t i e n t ' s  t e m p e r a t u r e  i s  103;  p u l s e

142; and r e s p i r a t i o n s  52 p e r  m i n u t e .

P a t i e n t ' s  cheeks  a r e  f l u s h e d  and she i s  v e r y  r e s t l e s s

i n  b e d .

She i s  f a i r l y  w e l l  n o u r i s h e d  and i s  s l i g h t l y  r a c h i t i c .  

On t h e  t r u n k  and l im b s  a b r i l l i a n t  s c a r l a t i n i f o r m  r a s h  i s  

p r e s e n t .

The tongue i s  f u r r e d  i n  c e n t r e ;  i t s  edges  and t i p  

a r e  reddened  and have  th e  s u r f a c e  e p i t h e l i u m  denuded,  shewing 

th e  p r o m in e n t  d o r s a l  p a p i l l a e .  F auces  and t o n s i l s  a r e  

r e d d e n e d /
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r e d d e n e d  and oedem ato u s .  On t h e  r i ^ t  t o n s i l  i s  a  sm a l l  

a r e a  o f  w h i t e  e x u d a t e .

The s u h m a x i l l a r y  g l a n d s  on e a c h  s i d e  o f  t h e  neck  a r e  

e n l a r g e d  and t e n d e r .

There i s  n o t h in g  abnorm al  p r e s e n t  i n  the  h e a r t  and

l u n g s .

U r in e :  I s  Amher c o lo u r e d ;  S .  0 .  1 0 1 5 , c o n t a i n s  a

t r a c e  o f  a lbum in  b u t  no b l o o d .

The case  p r o v e d  t o  be a s e v e r e  a n g in o s e  one .  U l c e r a 

t i o n  o f  th e  t h r o a t  t i s s u e s  was s e v e r e  and e x t e n s i v e ,  and 

s lo u g h i n g  o f  s u p e r f i c i a l  p a r t s  o f  b o t h  t o n s i l s  o c c u r r e d .

N a sa l  d i s c h a r g e  commenced on 2 5 th  September  and was b o th  

p r o f u s e  and p u r u l e n t . C o n s i d e r a b l e  g l a n d u l a r  e n la rg em en t

o f  b o th  s i d e s  o f  t h e  neck  was p r e s e n t ,  b u t  no s u p p u r a t i o n  

e v e r  o c c u r r e d  i n  t h i s  r e g i o n .  The raw g r a n u l a t i n g  s u r f a c e  

i n  t h e  t h r o a t  was so p a i n f u l  to  t h e  p a t i e n t ,  t h a t  she had  to  

be n a s a l l 3,r f e d  from 1 3 th  O c to b e r  onv/ards . The t e m p e r a t u r e  

rem ained  a t  a bou t  the  l e v e l  o f  102° w i t h  e x a c e r b a t i o n s  to  

103 and o v e r ,  and c o r r e s p o n d i n g  r e m i s s i o n s  t o  1 0 0 -1 0 1 .

On 2 9 th  O c to b er  t h e  r i g h t  e a r  had  commenced to  d i s c h a r g e  

and th e  l e f t  on 3 0 t h .  T h ro a t  was s t i l l  d i r t y  and n a s a l

d i s c h a r g e  s t i l l  p r e s e n t .

On 1 4 th  O c tob er  c r e p i t a n t  r a l e s  had  a p p e a re d  a t  t h e

b a s e s /
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b a s e s  o f  b o th  l u n g s ,  r e s p i r a t i o n s  b e i n g  40 t o  60 p e r  m in u te ,

p u l s e  150 t o  160.

On O c to b e r  2 5 t h ,  2 8 t h ,  and 3 0 th  s u b c u ta n e o u s  a b s c e s s e s  

a p p e a re d  o v e r  the  r i g h t  t r o c h a n t e r  m a jo r ,  r i g h t  f o r e  arm in  

i t s  upper  h a l f ,  and on th e  m id d le  o f  l e f t  f o r e a r m  r e s p e c t i v e l y .  

These were opened and d r a i n e d .  T em p era tu re  had  now f a l l e n  

t o  100 and was k e e p i n g  a t  t h i s  l e v e l .  On November 3 r d  a n 

o t h e r  a b s c e s s  on the  s k i n  o f  l e f t  f o r e a r m  was opened;  th e  

t e m p e r a t u r e  on t h i s  day f e l l  t o  n o r m a l .  U l c e r a t i o n  o f  th e  

t h r o a t  s t i l l  c o n t i n u e d  b u t  was l e s s  æ v e r e  t h a n  on a d m is s io n ;  

th e  d i s c h a r g e s  from b o t h  e a r s  and from  th e  n o s t r i l s  were s t i l l  

p r e s e n t .  P a t i e n t  was now much ex l iau s ted  and h e r  g e n e r a l  

c o n d i t i o n  was b a d .  On t h e  m orn ing  o f  November 4 t h  o t h e r  

two a b s c e s s e s  were p r e s e n t  i n  th e  s k i n  o f  th e  abdomen, one 

on e a c h  s i d e  o f  th e  u m b i l i c u s .  On th e  m orn ing  o f  5 th  

November th e  l e f t  s i d e  o f  p a t i e n t ' s  f a c e  commenced t o  t w i t c h ,  

t h e  a n g le  o f  th e  mouth b e in g  p u l l e d  c o n v u l s i v e l y  upwards and 

o u tw a rd s .  These movements soon a f f e c t e d  a l l  t h e  f a c e  m usc le s  

Three  h o u r s  l a t e r  the  m u sc le s  o f  th e  l e f t  arm and l e g  became 

a f f e c t e d  and t h e  c o n v u l s iv e  movements c o n t i n u e d  w i t h  an i n 

t e r v a l  o f  r e s t  o f  some few m in u t e s ,  f o r  th e  n e x t  two h o u r s .  

D u r in g  th e  c o n v u l s iv e  movements b o t h  eyes  were t u r n e d  to  the  

l e f t  and  upwards ,  the  p u p i l s  wei*e w i d e ly  d i l a t e d  and d id  n o t  

r e a c t /
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r e a c t  to  l i g h t .  The p a t i e n t  was u n c o n s c io u s  f o r  th e  ne x t  

t h r e e  o r  f o u r  h o u r s .  By t h e  f o l l o w i n g  day she h a d  r e c o v e r e d  

somewhat, and on e x a m in a t io n  p a r e s i s  o f  t h e  m u sc le s  o f  th e  

l e f t  l e g ,  arm and l e f t  s i d e  o f  f a c e  was found  t o  he p r e s e n t .  

The knee j e r k  was a b s e n t  on th e  l e f t  s i d e ,  and  a n k le  c lo n u s  

c o u ld  n o t  be e l i c i t e d .  With  th e  p a t i e n t  in  a  s i t t i n g  p o s 

t u r e  K e r n i g ' s  s i g n  was e a s i l y  o b t a i n e d .  The f u n d i  oculorimi

were  examined,  b u t  n e i t h e r  a t  t h i s  n o r  on s u b s e q u e n t  o c c a s i o n s  

was a n y th i n g  abnorm al  d e t e c t e d  i n  them. The l e u c o c y t e s  were

i n c r e a s e d  i n  number -  15 ,60 0  p e r  c.mm.

O the r  two a b s c e s s e s  were  opened on th e  1 s t  and 1 3 th

November. On November 7 t h  p a t i e n t ’ s t e m p e r a t u r e  to u ch e d

1 05 .6  w i t h  p u l s e  180? p e r  m in u te ;  i t  k e p t  a t  a b o u t  t h e  l e v e l  

o f  102 u n t i l  November 1 2 th  when i t  commenced t o  s u b s i d e .

From November 1 3 t h  t h e  t e m p e r a t u r e  rem ained  p r a c t i 

c a l l y  norm al  w i t h  p u l s e  r a t e  130-140 p e r  m in u t e ,  b u t  p a t i e n t ’s 

c o n d i t i o n  was g e t t i n g  s t e a d i l y  w o r s e .  On November 1 8 th  

t w i t c h i n g s  o f  m u sc le s  o f  l e f t  s i d e  o f  f a c e  and c o n v u l s iv e  

movements o f  l e f t  arm and l e g  a g a in  o c c u r r e d .  On th e  morn

in g  o f  November 1 9 t h  s i m i l a r  movements o c c u r r e d  and p a t i e n t  

d i e d  s u d d e n ly  a t  3 .3 0  a .m .

A p o s t  mortem e x a m in a t io n  was made on t h e  2 0 t h .

The h e a d  c a v i t y  was opened f i r s t .  On removing th e  c a lv a r iu m  

w i t h /
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w i t h  t h e  d u ra  m a t e r , t h e  m en in g ea l  s u r f a c e s  were  s e en  t o  be o f  

a  w h i t i s h  c o l o u r  and to  be ' b u l g i n g , '  owing to  the  e x u d a t io n  

b e n e a t h  them. The v e s s e l s  o f  th e  m eninges  were e n g o rg e d ,  

and a  w h i t e  a r e a  c o u ld  be t r a c e d  a lo n g  t h e i r  whole l e n g t h  

shewing  th e  p r e s e n c e  o f  e x u d a t e  t h e r e .

The e x u d a te  w h i l e  u n i f o r m ly  p r e s e n t  on b o th  s i d e s  o f  

t h e  b r a i n  was most  ab u n d an t  on th e  r i g h t .  I t  ex te n d ed  down 

o v e r  th e  s u r f a c e  o f  t h e  c e r e b e l lu m ,  and a l s o  in v ad e d  th e  b a s e .  

I t  was p r e s e n t  on t h e  m e d u l l a  and u p p e r  p a r t  o f  th e  c o rd .

The s p i n a l  c a n a l  was n o t  opened .  The d u ra  m a t e r  

o v e r  t h e  b a se  o f  th e  s k u l l  shewed no b r e a k  i n  i t s  c o n t i n u i t y .  

N o th in g  abnorm al  was p r e s e n t  i n  th e  i n t e r n a l  a u d i t o r y  meatus  

o f  e i t h e r  s i d e .

H e a r t :  The p e r i c a r d i u m  was s e en  t o  c o n t a i n  f l u i d .

I t  amounted to  t h r e e  o u n c es ,  was c l e a r  and  c o n t a i n e d  f l a k e s  

o f  lymph, f r e e  i n  i t .  The v i s c e r a l  l a y e r  o f  th e  p e r i c a r d i u m  

was r e d d e n ed a n d  t h e  h e a r t ' s  s u r f a c e  was c o v e re d  by a  l a y e r  o f  

f i b r i n o u s  e x u d a te  p r e s e n t i n g  a  honey combed a p p e a r a n c e .  The 

h e a r t  m usc le  on s e c t i o n  was p a l e  and f l a b b y . The v a lv e s  

were com pe ten t  and t h e r e  was no b r e a k  i n  t h e i r  e n d o t h e l i a l  

s u r f a c e s . The b a s e s  o f  b o t h  l u n g s  shewed marked h y p o s t a t i c  

c o n g e s t i o n .  The s p l e e n  was l a r g e  and d i f f l u e n t .

The k id n e y s  shewed some c lo ud y  s w e l l i n g  i n  th e  c o r t e x .

T here  were  no e n l a r g e d  b r o n c h i a l  g l a n d s ,  n o r  o t h e r  

e v i d e n c e /
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e v id e n c e  o f  t u b e r c l e .

B a c t e r i o l o g y .  C u l t u r e s  f rom th e  e x u d a te  on th e  

c e r e b r a l  h e m is p h e r e s  shewed th e  p r e s e n c e  o f  s t a p h y l o c o c c i  and 

s t r e p t o c o c c i .  C u l t u r e s  f rom t h e  f l u i d  i n  th e  p e r i c a r d i u m  

shewed s t r e p t o c o c c i  o n l y .

H i s t o l o g y :  S e c t i o n  o f  Meninges and cerebrum  (low

p ower) .

The s u b a r a c h n o i d  space  i s  f i l l e d  w i t h  e x u d a te  which  

i s  composed o f  l e u c o c y t e s  and round  c e l l s .  S e c t i o n s  o f  

v e s s e l s  a r e  s e e n  c u t  t r a n s v e r s e l y . Round some o f  t h e s e  

t h e  c e l l u l a r  e le m e n t s  a r e  m asse d .

High Power:  The c e l l s  o f  the  e x u d a te  a r e  composed

of  round  c e l l s ,  p o ly m o rp h o n u c le a r  l e u c o c y t e s ,  lym phocytes  

and a  te w  r e d  b lo o d  c o r p u s c l e s .  Many o f  th e  l e u c o c y t e s  

s t a i n  v e r y  f a i n t l y .  They invade  th e  c e r e b r a l  c o r t e x  and 

a r e  p r e s e n t  in  g r e a t  numbers i n  t h e  p e r i v a s c u l a r  ly m p h a t ic  

s p e c e s .  S t a i n e d  w i t h  Gram's  s t a i n ,  a  s h o r t  c h a in e d  s t r e p 

t o c o c c u s  and s t a p h y c o c c i  a r e  shewn.

Masses o f  t h e s e  o rgan ism s  a r e  p r e s e n t  i n  t h e  d eep e r  

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

S e c t i o n  o f  P e r i c a r d i u m  (low pow er) :

The p e r i c a r d i u m  i s  a c u t e l y  in f la m e d  and h a s  become 

p r a c t i c a l l y  d i s o r g a n i s e d .  I t  i s  i n f i l t r a t e d  by l a r g e  

nu m bers /
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l a r g e  numbers  o f  l e u c o c y t e s  and r o u n d  c e l l s  and  shews newly 

fo rm ed  b lo o d  v e s s e l s  c u t  i n  v a r i o u s  p l a n e s .  On i t s  f r e e  s u r 

f a c e  i s  an e x u d a te  composed o f  f i b r i n  and c o n t a i n i n g  many 

l e u c o c y t e s .  At some p l a c e s  i n  th e  s e c t i o n ,  p a r t s  o f  t h e  

d i s i n t e g r a t e d  p e r i c a r d i u m  can be  s e e n  s u r ro u n d e d  by l e u c o c y t e s .

High Power:  The c o n n e c t i v e  t i s s u e  c e l l s  o f  th e  p e r i 

c a rd iu m  have un dergone  a c t i v e  p r o l i f e r a t i o n  and in  most  p l a c e s  

ro u n d  c e l l s  have  in v a d e d  th e  h e a r t  muscle  . The c e l l s  o f  t h e  

e x u d a t e  l y i n g  be tween t h e  meshes o f  f i b r i n  a r e  composed o f  r e d  

and  w h i t e  b lo o d  c o r p u s c l e s  and p r o l i f e r a t e d  c o n n e c t i v e  t i s s u e  

c e l l s .  S t a i n e d  w i t h  Gram's  s t a i n  no o rgan ism s  can be d e t e c t e d

. . to  t r  Lu v&rlüuü

: : : ! r e - l e t  yyi..
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C0M?'LENT .

T h is  was e v i d e n t l y  a  c ase  o f  ' c h r o n i c  p y aem ia '  h a v in g  

l a s t e d  f o r  tw e n ty  f i v e  days  from t h e  a p p e a ra n c e  o f  t h e  f i r s t  

s u b c u ta n e o u s  a b s c e s s .  Two s e r o u s  c a v i t i e s  were i n f e c t e d ,  t h e  

j n e n i n g e a l  and t h e  p e r i c a r d i a l ,  t h o u g h  t h e  l a ^ v c r  was o n ly  d i s 

c o v e r e d  p o s t  mortem and  p r e s e n t e d  no p h y s i c a l  s i g n s  d u r i n g  

l i f e .  The f i r s t  d e m o n s t r a t i o n  o f  su ch  a  c o n d i t i o n  p o s t  

mortem i s  not an uncomraon o c c u r re n c e  . The a b sen c e  of  

o p t i c  n e u r i t i s ,  r e t r a c t i o n  of t h e  h e a d ,  t o n i c  spasms o f  th e  

l im b s  and b a c k ,  v o m i t in g  -  symptoms u s u a l l y  p r e s e n t  i n  m en in

g i t i s  -  and  th e  o c c u r r e n c e  of  a t e r m i n a l  pyoper icard iu fn . ,w ould

make t h i s  c ase  be c l a s s i f i e d  a s  one o f  th e  ' v e r t i c a l  c l a s s  o f
1 2

Lees  and  Barlow

T hat  m e n i n g i t i s  i s  a  r a r e  c o m p l i c a t i o n  of  S c a r l e t  P e v e r  

i s  shewn by th e  r e f e r e n c e s  to  i t  i n  v a r i o u s  t e x t  oooks.  Thus 

i n  A l l b u t t ' s  sys tem  o f  M edic ine  no m en t ion  o f  m e n i n g i t i s  i s  

made i n  the  c o m p l i c a t i o n s  a f f e c t i n g  4015 c a s e s .

P o rc h h e im er  m en t io n s  a l l  s e r o u s  membranes a s  l i a b l e  

to  i n f e c t i o n  i n  S c a r l e t  P e v e r .  Thomas, in  yon Z ie m sso n ’s 

h a n d b o o k ,m e n t io n s  i t  a s  a  c o m p l i c a t i o n  of t h e  d i s e a s e .
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CASE VI

3 .  McC. (male)  
aged  8 y e a r s  

22 H ous ton  S t r e e t .

A d m it ted  Hovember 7 t h  1904, s u f f e r i n g  from S c a r l e t  

P e v e r .  The i l l n e s s  h a d  commenced on Hovember 3 rd  w i t h  so re  

t h r o a t .

On t h e  2 4 t h  November i t  was n o t e d  t h a t  p a t i e n t  was 

d e sq u am a t in g  i n  a  c h a r a c t e r i s t i c  m anner .

On t h e  1 2 th  December i . e . ,  39 days f ron  th e  o n s e t  o f  

h i s  f i r s t  a t t a c k ^ p a t i e n t  d e v e lo p ed  a  r e i n f e c t i o n  o f  S c a r l e t  

P e v e r ,  and  t h i s  t u r n e d  out  t o  be o f  a  s e v e r e  a n g in o s e  type  

w i t h  u l c e r a t i o n  o f  t h e  t i s s u e s  o f  t h e  t h r o a t .  T em pera tu re  

k e p t  c o n t i n u o u s l y  h i g h ,  be tw een  102 and 103 on an a v e r a g e .

On 2 6 t h  December t e m p e r a tu re  bad d ropped  g r a d u a l l y  to  normal 

and p u l s e  r a t e  w i t h  i t .  On 2 8 t h  i t  was n o t e d  t h a t  t h e  t h r o a t  

was im p r o v i n g ,b u t  t h a t  a s e p t i c  r a s h  was p r e s e n t  on t h e  body .  

Also t h a t  p e r i c a r d i t i s  and e n d o c a r d i t i s  had  d e v e lo p ed  though  

no a c c u m u la t io n  o f  f l u i d  c o u ld  be anywhere d e t e c t e d .  On 

2 9 th  December t h e  s i g n s  o f  p e r i c a r d i t i s  c o u ld  n o t  be d e t e c t e d ,  

b u t  t h o s e  o f  e n d o c a r d i t i s  v/ere s t i l l  p r e s e n t .  There  vfas 

t e n d e r n e s s  i n  t h e  s p l e n i c  r e g i o n  and  f r i c t i o n  was e v i d e n t  on 

p a l p a t i o n  and a u s c u l t a t i o n .  The p a t i e n t ' s  c o n d i t i o n  was e v i 

d e n t l y  g e t t i n g /
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g e t t i n g  w o r s e .  On t h e  m orn ing  of  3 0 t h  December th e  s e p t i c  

c o n d i t i o n  was more m ark e d .  The abdomen was s l i g h t l y  d i s t e n d e d  

and was t e n d e r  i n  th e  l e f t  f l a n k .  The p u l s e  was v e ry  f e e b l e

and t h e  h e a r t ’ s sounds  were  h e a r d  w i t h  d i f f i c u l t y .

The p a t i e n t  d i e d  a t  1 1 ,2 0  a .m ,

A p o s t  mortem e x a m in a t io n  was made. The abdom inal

c a v i t y  c o n t a i n e d  f r e e  f l u i d ,  which  y i e l d e d  a  p u r e  c u l t u r e  o f

t h e  s t r e p t o c o c c u s  p y o g e n es ;  i t  amounted to  a b o u t  a  p i n t .

The p e r i t o n e a l  c o a t s  o f  a l l  t h e  o rg a n s  were r e d d e n e d .

The s p l e e n  c o n t a i n e d  a  l a r g e  i n f a r c t i o n  which in~ 

v o lv e d  p a r t  o f  i t s  f r e e  m a rg in ,  and t h e r e  was some i n f l a m 

m atory  e x u d a te  on th e  s u r f a c e  o f  i t s  c a p s u l e .  The l i v e r  

was p a l e  and shewed some a r e a s  o f  d e g e n e r a t i o n  i n  i t s  s u b 

s t a n c e  ,

The h e a r t  was p a l e  and f l a b b y ,  and t h e r e  was some 

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

m i t r a l  v a l v e s  h ad  th e  a p p e a ra n c e  o f  h a v in g  v e g e t a t i o n s  on 

t h e i r  e n d o c a r d i a l  s u r f a c e s .

The l u n g s  shewed h y p o s t a t i c  c o n g e s t i o n  o f  b o t h  b a s e s .

H i s t o l o g y :  S e c t i o n  o f  I n f a r c t  o f  S p le e n  ( low p o w e r ) .

The t i s s u e  o f  th e  i n f a r c t  i s  v e r y  f r i a b l e  and h a s  a p p a r e n t l y  

b ro k en  up i n t o  s m a l l e r  a r e a s  on s e c t i o n .  At th e  edge o f  

th e  i n f a r c t  on one s i d e  i s  s e en  th e  normal  s p l e e n  s t r u c t u r e  

w i t h /
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w i t h  t r a b e c u l a e  r u n n in g  th r o u g h  i t  and  m asses  o f  l e u c o c y t e s  

i n  t h e  M a lp ig h ia n  c o r p u s c l e s .  The t i s s u e  o f  th e  i n f a r c t  

p r e s e n t s  n o t h i n g  o f  t h e  no rm al  s t r u c t u r e  o f  t h e  s p l e e n ;  i t s  

f i b r o u s  t i s s u e  c a p s u l e  s t a i n s  f a i n t l y  and t r a b e c u l a e  ru n n in g  

i n t o  i t s  s u b s t a n c e  a r e  a b s e n t .  Here  and t h e r e  th e  t i s s u e  

o f  t h e  c a p s u l e  ha s  some e x u d a te  w i t h  l e u c o c y t e s  a d l ie r in g  to  

i t .  The v/hole o f  th e  t i s s u e  e le m e n t s  o f  th e  i n f a r c t  s t a i n  

o n ly  f a i n t l y .

H ig h  Power:  The t i s s u e  o f  t h e  i n f a r c t  i s  composed

o f  r e d  b lo o d  c o r p u s c l e s  i n  v a r i o u s  s t a g e s  o f  d e g e n e r a t i o n ;  

t h e y  s t a i n  f a i n t l y .  T ra c e s  o f  t r a b e c u l a e  can be made o u t ,  

m o s t l y  i n  and a ro u n d  th e  a l t e r e d  m i p i g h i a n  b o d i e s .  In  

t h e  i n f a r c t e d  t i s s u e  no b lo o d  v e s s e l s  a re  p r e s e n t .

S e c t i o n  o f  s p l e e n  shewing P e r i t o n i t i s  (High P o w e r ) .

On th e  s u r f a c e  o f  th e  c a p s u l e  t h e r e  i s  e x u d a t i o n .

T h i s  i s  composed m a in ly  o f  f i b r i n  and l e u c o c y t e s .  The f i b r o u s  

c a p s u le  i s  i n f i l t r a t e d  w i t h  l e u c o c y t e s ,  and a t  some p a r t s  

s e p a r a t i o n  o f  i t s  l a y e r s  has^taken p l a c e .  S t a i n e d  w i th  

Gram’ s s t a i n  s t r e p t o c o c c i  and s t a p h y l o c o c c i  a re  p r e s e n t  i n  

th e  e x u d a te  on t h e  s u r f a c e  o f  the  c a p s u l e .  These can a l s o  

be s e e n  b l o c k i n g  th e  lumen o f  some o f  the  v e s s e l s .

S e c t i o n s  o f  v a r i o u s  p a r t s  o f  th e  m i t r a l  v a l v e s  shewed 

no in f la m m a to ry  c h an g es ,  no r  c o u ld  o rgan ism s be d e m o n s t r a te d  

in  them.
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Comment.

T h i s  c a se  was o f  t h e  a n g in o s e  type  and th e  p e r i 

t o n i t i s  o c c u r r e d  l a t e  in  th e  d i s e a s e  -  56 days from the  

f i r s t  a c u t e  a t t a c k  and 17 days from the  r e i n f e c t i o n ,  th e  

p a t i e n t  dy ing  on th e  5 7 th  day o f  t h e  d i s e a s e .

I n  two c a s e s  o f  p e r i t o n i t i s  o c c u r r i n g  i n  S c a r l e t
13P e v e r  r e c o r d e d  by Tic Co Horn and  Blake  , tn e  s t r e p t o c o c c u s  in  

p u r e  c u l t u r e  was r e c o v e r e d  f rom  b o t h .  In  one ,  a  c h i l d  o f  

f i v e  y e a r s ,  t h e  p e r i t o n i t i s  d ev e lo p ed  on th e  t w e n t y - t h i r d  

day o f  i l l n e s s .  P a r a c e n t e s i s  o f  th e  abdomen was p e r fo rm e d  

on th e  f o r t y - f i r s t  day o f  d i s e a s e . On t h e  n e x t  day l e a k i n g  

o f  f l u i d  o c c u r r e d  from th e  u m b i l i c u s  and c o n t i n u e d  f o r  s e v e r a l  

d a y s .  The p a t i e n t  made a good r e c o v e r y .

I n  t h e  o t h e r  c a se ,  a  man of  t h i r t y - o n e  y e a r s ,  t h e  p e r i 

t o n i t i s  o c c u r r e d  on th e  t w e n t y - t h i r d  day o f  th e  d i s e a s e  .

The abdomen was opened b u t  th e  p a t i e n t  d i e d .  These o b s e r 

v e r s  c o n s i d e r  t h a t  i n  b o t h  c a s e s  i n f e c t i o n  o c c u r r e d  v i a  tn e

b lo o d  s t r e a m .

I n  t h e  c a se  o f  D. McC. (Case VI) g iv e n  above i t  i s

p r o b a b le  t h a t  th e  b lo o d  was f i r s t  i n f e c t e d ,  and t h a t  the  i n 

f e c t i o n  o f  t h e  p e r i t o n e u m  o c c u r r e d  s e c o n d a r i l y  from the  s e p t i c  

i n f a r c t i o n  i n  the  s p l e e n .

A c c o r d i n g /
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A c c o rd in g  t o  îTothnagel  th e  haem atogenous  form of  

p e r i t o n i t i s  i s  e x c e e d i n g l y  r a r e ,  even  i n  i n f e c t i o u s  d i s e a s e s ,  

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

i s  a lm o s t  a lw ay s  f rom a l o c a l  so u rc e  e . g .  a  g l a n d  o r  one o f  

t h e  c o n t a i n e d  v i s c e r a l  o r g a n s .
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V .

D i s c u s s i o n

I n  th e  c a s e s  r e c o r d e d  i n  t h i s  p a p e r  ( e x c e p t i n g  c a se  

I ) t h e  s t r e p t o c o c c u s  a lo n e  or  a lo n g  w i t h  o t h e r  o rgan ism s  was 

th e  cause  o f  i n f e c t i o n  o f  th e  v a r i o u s  c a v i t i e s ,  and u l c e r a 

t i o n  o f  th e  t h r o a t  t i s s u e s  was s e v e r e  i n  a l l  o f  them.

Now a t  a  f i r s t  g l a n c e  i t  i s  n o t  e a s y  t o  see hov; u l c e r a t i o n  of  

t h e  mucous membranes o f  th e  f a u c e s  and p h a ry n x  s h o u ld  cause  

su c h  s e r i o u s  l e s i o n s  i n  o t h e r  o rg a n s  o f  t h e  b o d y , rem o te  f rom 

th e  o r i g i n a l  f o c u s  o f  d i s e a s e .  But i n  t h i s ,  S c a r l e t  P e v e r  

i s  on a  l e v e l  w i t h  d i s e a s e s  known to  be m ic r o b ic  i n  o r i g i n .

I n  t h e s e  d i s e a s e s  invo lvem en t  o f  the  s e r o u s  and s y n o v i a l  c a v i t  

l e s  i s  w e l l  known t o  o c c u r .  Por  example: In  i n f e c t i o n  o f

th e  u r e t h r a  o r  o t h e r  mucous membrane by th e  gonococcus  the

o rgan ism  h a s  been  r e c o v e r e d  from the  knee j  o i n t ^ ' ^ , and p e r i -
15t o n i t i s  and  more r a r e l y  m e n i n g i t i s  have been  d e s c r i b e d  i n  

c o n n e c t i o n  w i t h  i t .  I n  E n t e r i c  P e v e r  m e n i n g i t i s  and  p e r i 

t o n i t i s ^ ^  a r e  w e l l  known c o m p l i c a t i o n s ;  a r t h r i t i s  a l s o ,  due 

t o  the  B a c i l l u s  T yphosus ,  h a s  o c c u r r e d  i n  some few c a s e s .

In  Ep idem ic  Cerebro  S p i n a l  Meningit is^"^ i n f e c t i o n  o f  th e  

p l e u r a  o c c u r r e d  i n  some o u t b r e a k s ,  in  o t h e r s  a r t h r i t i s  o f  

v a r i o u s /
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v a r i o u s  j o i n t s  was common, and o c c a s i o n a l l y  p e r i c a r d i t i s  and 

even e n d o c a r d i t i s  were fo u n d ,  th e  c a u s a l  a g e n t  i n  each  i n 

s t a n c e  b e i n g  th e  D ip lo c o c c u s  o f  W eichselbaum . In  Rheuma

t i s m ,  b e s i d e s  th e  j o i n t  in v o lv e m e n t s  p l e u r i s y  i s  w e l l  known, 

and  p e r i t o n i t i s ^ ®  i s  now g e n e r a l l y  r e c o g n i s e d  a s  a  p o s s i b l e  

c o m p l i c a t i o n  o f  the  d i s e a s e ;  and  o t h e r  exam ples  m igh t  be 

g i v e n .

I n  such  d i s e a s e s  i n f e c t i o n  o f  th e  b lo o d  s t r e a m  t a k e s  

p l a c e  a t  some p e r i o d  of  th e  m alady ,  and sub sec iuen t ly  th e  

s e r o u s  and  s y n o v i a l  c a v i l i e s  become i n v o l v e d .  In  some of  

t h e s e  d i s e a s e s  t h e  c a u s a l  o rgan ism  h a s  been  a c t u a l l y  r e 

c o v e re d  from t h e  b lo o d  i n  s e v e r e  c a s e s  e . g .  i n  pneumococcal  

i n f e c t i o n ^ ^ a n d  i n  s e v e r e  c a se s  o f  E n t e r i c  P e v e r ^ ^ .  T h is  

has  b een  a c t u a l l y  done i n  one case  o f  S c a r l e t  P e v e r  by Bag- 

in sk y  and  S om m erfe ld^^ , i n  which d u r in g  l i f e , I ’ombar p u n c tu r e  

was p e r f o r m e d  a s  a  t h e r a p e u t i c  measure  on a c c o u n t  o f  coma 

and c o n v u l s i o n s .  I n  the  f l u i d  'withdrawn and s u b s e q u e n t ly  

in  th e  b l o o d  s t r e p t o c o c c i  were d e m o n s t r a t e d .  P o s t  mortem 

too s t r e p t o c o c c i  have a l s o  been  d e m o n s t ra te d  i n  th e  t i s s u e s  

by t h e s e  same o b s e r v e r s .

I n  a  s e r i e s  o f  42 c a s e s  examined by them w i t h i n  from 

two t o .t h r e e  h o u r s  a f t e r  d ea th ,  s t r e p t o c o c c i  were found  in  

some one o rgan  i n  a l l  t h e  c a s e s ,  the  t i s s u e s  examined b e in g ; — 
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b lo o d  f rom the  h e a r t ,  bone marrov/, s p l e e n ,  k i d n e y , l i v e r ,  

g a l l  b l a d d e r  and m e s e n t e r i c  g l e m d s .

S i m i l a r l y  Gordon^^ i n  th e  e x a m in a t io n  o f  10 c a s e s  

fo u n d  s t r e p t o c o c c i  i n  n e a r l y  a l l  t h e  o rg an s  exam ined .

Hence i t  i s  t o  be c o n c lu d e d  t h a t  in  s e v e r e  a n g in o se  

c a s e s  o f  S c a r l e t  P e v e r  s t r e p t o c o c c i  a r e  o f t e n  p r e s e n t  in  th e  

b lo o d  s t r e a m ,  and a l s o  t h a t  in  the  c a s e s  r e p o r t e d  in  t h i s  

p a p e r  such a  b lo o d  i n f e c t i o n  a c t u a l l y  o c c u r r e d .

A n o th e r  p o i n t  i n  which such  c a s e s  o f  S c a r l e t  P e v e r  as  

we a r e  c o n s i d e r i n g ^ a r e  a n a lo g o u s  to  some o f  th e  above m ic r o b ic  

d i s e a s e s ,  i s  t h a t  the  p r im a r y  l e s i o n  i s  s i t u a t e d  i n  a  mucous 

membrane - t h a t  o f  th e  mouth , and i n f e c t i o n  t a k e s  p l a c e  from 

t h i s .  Thus i n  E n t e r i c  P e v e r  the  mucous membrane o f  th e  

bow el ,  i n  g o n o r rh o e a  t h a t  l i n i n g  th e  g e n i t o - u r i n a r y  t r a c t  i s  

th e  o r i g i n a l  f o c u s  o f  d i s e a s e ,  and i n  pneumonia  a s e r o u s  

membrane, t h e  p l e u r a ,  i s  a lm os t  i n v a r i a b l y  i n v o lv e d  w i t h  th e  

l u n g  t i s s u e .

Hence S c a r l e t  P e v e r  i s  a na logous  t o  o t h e r  d i s e a s e s  

o f  known m ic r o b ic  o r i g i n  i n  t h a t  in  s e v e r e  c a s e s  (1)  A mucous 

membrane u n d e rg o e s  p r o l o n g e d  u l c e r a t i o n  (2)  a  b lo o d  i n f e c t i o n  

o c cu rs  and s u b s e q u e n t ly  (3)  i n f e c t i o n  o f  th e  s e r o u s  and s y n o v i a l  

c a v i t i e s .

Now when th e  b lo o d  s t r e a m  h a s  become in v ad e d  by o r -
ganisms
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why s h o u ld  th e  s e r o u s  and s y n o v i a l  c a v i t i e s  become i n f e c t e d ?

F o r  t h i s  a  c o n s i d e r a t i o n  o f  the  a n a t o m i c a l  and  p h y s i o 

l o g i c a l  r e l a t i o n s  o f  the  v a r i o u s  c a v i t i e s ,  b e s i d e s  th e  r e a c t i o n  

of  t h e  b lo o d  and  t i s s u e s  to  th e  i n v a d in g  o rg an ism  and i t s  t o x i n  

i s  n e c e s s a r y ,

D e v e lo p m e n ta l ly  the  p l e u r a l ,  p e r i c a r d i a l ,  and p e r i 

t o n e a l  c a v i t i e s  a r e  a l l  p a r t  o f  one l a r g e r  c a v i t y  - th e  p l e u r o 

p e r i t o n e a l " " ^  which  u l t i m a t e l y  becoraes s p l i t  up i n t o  t h e s e  

s m a l l e r  d i v i s i o n s . They a re  n o t  ’ c a v i t i e s '  i n  r e a l i t y  b u t  

on ly  p o t e n t i a l l y  s o ,  and  t h i s  a p p l i e s  e q u a l l y  t o  uhe v a r i o u s  

s y n o v i a l  c a v i t i e s  a s  w e l l  a s  t o  th e  sub a r a c h n o i d  space^*^.

They a l l  s e r v e  a  common p u r p o s e ,  namely to  i n s u r e  

f r e e  g l i d i n g  movement be tween th e  v a r i o u s  o rg an s  th ey  co n 

t a i n ,  o r  be tw een  th e  a r t i c u l a t i o n s  o f  b o n e s . Po r  t h i s  

p u r p o s e  o f  f r e e  movement a  c o n s t a n t  e x u d a t io n  and r e a b s o r p 

t i o n  o f  lymph goes  on i n  t h e i r  l i n i n g  membranes,  and t h i s  

f l u i d  i n  h e a l t h  i s  n e v e r  in  e x c e s s .  I f  however an i r r i t a n t  

g a in  a c c e s s  t o  them, t h e n  th e  b a l a n c e  be tween e x u d a t io n  and 

r e a b s o r p t i o n  i s  d i s t u r b e d  and f l u i d  t e n d s  to  a cc im iu la te ,  a 

t r u e  c a v i t y  t h u s  b e in g  fo rm ed .  I f  th e  i r r i t a n t  be chem ica l  

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

i s  p o s s i b l e  and o f t e n  a c t u a l l y  o c c u r s .  Po r  exam ple^ in  the  

e x u d a te s  i n t o  t h e  s e r o u s  c a v i t i e s  o c c u r r i n g  i n  o r d i n a r y  

a c u te  n e p h r i t i s  t h i s  i s  a lm o s t  a lw ays  th e  c ou rse  of  e v e n t s .

B u t /



40

B u t ,  i f  t h e  i r r i t a n t  be b a c t e r i a l  i n  n a t u r e ,  t h e n  

th e  e f f u s e d  f l u i d  f u r n i s h e s  a most  s u iL a b le  p a b u lu n  f o r  

organis ing t o  grow i n ,  a n d  i n f e c t i o n  o f  th e  c a v i t y  t h u s  p r o 

g r e s s e s .  T h is  i s  th e  mode o f  i n f e c t i o n  i n  many c a s e s  e . g .  

i n  s y n o v i a l  membranes. And i t  i s  t o  be remembered t h a t  

t h e  o c c u r r e n c e  of  n e p h r i t i s  a lo n g  w i t h  a  b lo o d  i n f e c t i o n  a s  in  

Cases I I I  & IV, p r e d i s p o s e s  to  the  o c c u r r e n c e  o f  i n f e c t i o n  of  

t h e s e  c a v i t i e s .  But  i n  th e  case  o f  th e  p e r i t o n e u m  the  

lo dg em en t  o f  o rgan ism s  i s  n o t  so e a s i l y  e f f e c t e d ,  though  i t s  

e x t e n s i v e  s u p e r f i c i e s  f a v o u r s  t h i s ;  f o r  i t  i s  known t h a t  

f rom th e  p h a g o c y t i c  power of  i t s  own c e l l s  and t l i a t  o f  e f^  

f u s e d  l e u c o c y t e s  th e  p e r i t o n e u m  can overcome a  c e r t a i n  number 

o f  m i c r o - o r g a n i s m s ,  and t h a t  i t  can even a c q u i r e  a  c e r t a i n  

d e g re e  o f  immunity  u n d e r  p r o lo n g e d  i r r i t a t i o n . ^ ®  T h is  

same power v/ould seem t o  be p r e s e n t  to  some e x t e n t  a t  l e a s t ,  

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

o f  th e  s u b a r a c h n o i d  s p a c e .  In  th e  case  o f  the  p l e u r a  

h o w e v e r , i t  i s  n e g a t i v e d  to  some e x t e n t  by i t s  i n t i m a t e  a n a t o 

m ic a l  c o n n ec c io n  w i t h  th e  lu n g s  -  t i s s u e s  which a re  ve ry  

l i a b l e  to  undergo  inf la i imia tory  changes in  th e  v a r i e t y  of  

S c a r l a t i n a  under  c o n s i d e r a t i o n .

The s y n o v i a l  membranes on th e  c o n t r a r y  a re  c o m p a r a t iv e 

l y  a v a s c u l a r  s t r u c t u r e s ,  a r e  more l i a b l e  to  s im p le  e f f u s i o n s ^  

and so t h e i r  r e s i s t i n g  pov/ers a g a i n s t  m ic r o b ic  i n v a s i o n  a re  

l o w e r /
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loY/er t h a n  t h o s e  o f  s e r o u s  membranes.  We would t h e r e f o r e  

e x p e c t  them to  be i n f e c t e d  o f t e n e r  than  the s e r o u s  c a v i t i e s .  

And t h i s  i s  a c t u a l l y  what o c c u r s ,  s i n c e  i n f e c t i o n s  o f  th e  

p e r i c a r d i a l ,  m en in g ea l  and p e r i t o n e a l  c a v i t i e s  a r e  r a r e  

compared w i t h  the  f r e q u e n c y  o f  o c c u r r e n c e  o f  i n f e c t i o n s  o f  

th e  j o i n t s .

The r e a c t i o n  o f  t h e  b lo o d  and t i s s u e s  t o  the  i n v a d in g  

r a i c r o - r o g a n i s m ,  t h e  s t r e p t o c o c c u s  p y o g e n e s ,  h a s  a l s o  t o  be 

c o n s i d e r e d .  R e g a rd in g  the r e l a t i o n  o f  th e  s t r e p t o c o c c u s
"j

t o  S c a r l e t  P e v e r  P . P . G a i g e r  s a y s  t h a t  " i n  a n g in o s e  c a se s  

i t s  p r e s e n c e  may be d e m o n s t r a t e d  w i th  t o l e r a b l e  c e r t a i n t y  

i n  t h e  u l c e r a t e d  mucous membrane, i n  a b s c e s s e s ,  an d  d i s 

c h a rg e s  f rom  an o t i t i s  m e d i a . "

We would t h e r e f o r e  e x p e c t ,  f rom the  l o n g  c o n t i n u e d  

s u p p u r a t i o n  cau se d  by th e  s t r e p t o c o c c u s ,  t h a t  a n t i b o d i e s  

a n t a g o n i s t i c  to  i t s  v i t a l i t y  i n  t h e  t i s s u e s  would be p r e s e n t  

in  t h e  b l o o d .

And t h i s  i s  th e  c a s e , s i n c e  i t  h a s  be© found  t h a t

’ d u r i n g  th e  d i s e a s e  th e  serum o f  such  p a t i e n t s  i n v a r i a b l e
’24a g g l u t i n a t e s  s t r e p t o c o c c i  d e r i v e d  from S c a r l e t  P e v e r .

T h is  h e i g h t e n e d  r e s i s t a n c e  o f  t h e  t i s s u e s  t o  th e  s t r e p t o c o c c u s

would a c c o u n t  f o r  t h e  c o m p a ra t iv e  n o n v i r u l e n c e  o f  t h e  i n f e c t i o n

i n  j o i n t  s t r u c t u r e s .  I t  i s  a l s o  o f  some im por tance  p r a c t i c 
a l l y
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i n  t h e  t r e a t m e n t  o f  su c h  i n f e c t i o n s ,  f o r  in  one o f  th e  c a s e s  

o f  p e r i t o n i t i s  o f  McCollom and B lake  qu o ted  on p .  3 9 , r e c o v e r y  

e n su ed  a f t e r  p a r a c e n t e s i s  o n ly  o f  t h e  abdomen had b e en  p e r 

fo rm e d .  Prom t h i s  i t  may be i n f e r r e d  t h a t  t h e  v i r u l e n c e  of  

t h e  s t r e p t o c o c c u s  fo u n d  was o f  a low d e g r e e ,  e i t h e r  f rom the  

a n t i b o d i e s  p r e s e n t  i n  t h e  b lo o d  i n h i b i t i n g  i t s  grov / th ,  o r  f rom  

t h e  a l t e r e d  c h a r a c t e r  o f  t h e  m ic r o - o r g a n i s m ,  whose v i r u l e n c e  

i n  p u r e  c u l t u r e  i n  p e r i t o n e a l  i n f e c t i o n s  i s  known to  be v e ry  

g r e a t .
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