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S C O P E  O F  T H E  T H E S I S .

In  t h i s  T hesis  I  have made a  study  o f P o lio m y e litis  

in  A berdeensh ire , where i t  f i r s t  became a  n o t i f ia b le  

d ise a se  in  1913*

In  1947> th e re  occu rred  in  G reat B r i ta in  an 

ou tbreak  o f  th e  d isea se  o f g re a te r  p ro p o rtio n s  th an  

had ever been seen  b e fo re . In  th a t  y e a r ,  a  t o t a l  

o f  e igh ty -one  persons in  th e  C ity  and in  th e  County 

o f Aberdeen c o n tra c te d  i t ;  a l l  were adm itted  to  th e  

C ity  H o sp ita l, Aberdeen, and a l l  were th e re  examined 

by me p e rso n a lly .

F i r s t l y ,  in  th e  H is to r ic a l  S ec tio n , I  have t r i e d  

to  determ ine how long p o lio m y e litis  has been p re sen t in  

S co tlan d  g e n e ra lly , and in  A berdeenshire in  p a r t i c u la r .

The in c id en ce  o f th e  d isea se  in  b o th  th e  C ity  

and County o f  Aberdeen s in ce  1913 has th en  been c i t e d ,  

and th e  1947 A berdeenshire cases  have been c la s s i f i e d .
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Sane E p idem io log ica l F ea tu res  o f  th e  d is e a s e , as 

th ey  p re sen te d  them selves in  1947 and in  p rev ious y e a r s ,  

a re  th en  d e sc rib ed , and a  s tudy  made o f  i t s  g e n e ra l 

behav iour -  th e  p lace s  i t  v i s i t e d ,  th e  people i t  

a tta c k e d , and i t s  e f f e c t s  upon them.

D if f e r e n t ia l  D iagnosis i s  th en  d iscu ssed  in  

r e l a t i o n  to  f iv e  co n d itio n s  s im u la tin g  p o lio m y e litis  

w hich have been seen  in  Aberdeen.

F in a l ly ,  summaries o f  th e  case  n o tes  o f  a l l  th e  

1947 A berdeenshire cases o f  p o lio m y e litis  have been s e t  

down in  th e  Appendix, and two Maps have benn added 

showing th e  d i s t r ib u t io n  o f  cases  in  th e  O ity  and 

County o f  Aberdeen.
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HISTORICAL REVIEW OP POLICMYELITIS IN SCOTLAND.

In  t r a c in g  th e  h is to ry  o f  p o lio m y e litis  i n  S co tland  

i t  i s  n o t easy to  determ ine when i t  f i r s t  became reco g n ised . 

R eferences to  th e  d isea se  in  th e  w r i t in g s  o f e a r ly  S c o t t is h  

p h y sic ian s  a re  not numerous.

S ev era l p ie ce s  o f evidence suggest th a t  th e  d isea se  

has a  ve ry  long h is to ry  in  o th e r p a r ts  o f  th e  w orld . The 

f i r s t  i s  th a t  th e re  i s ,  in  the  Museum o f Pennsylvania 

U n iv e rs ity , a  p e c u lia r  sk e le to n , d a tin g  f ra n  3700 B .C ., 

which was found in  a  v i l la g e  sou th  o f  C airo  and in  which 

one le g  i s  sh o r te r  th an  the  o th e r . The In te rn a tio n a l  

Committee (1932) s t a t e s  th a t  th e  in v e s t ig a to r  who f i r s t  

n o tic e d  t h i s  -  in  1900 A.D. -  a f t e r  c a re fu l  c o n s id e ra tio n  

came to  th e  co n c lu sio n  th a t  " • • . • no th ing  seems so 

probable as th a t  th e  d e fec t o f growth i s  due to  an  a t ta c k  

o f  p o l i o m y e l i t i s . T h e  C an n ittee  a lso  quotes an o th er 

in s ta n ce  in  th e  paleopathology o f Egypt; an  Egyptian  

s t e l e ,  d a tin g  from between 1580 and 1350 B.C. d e p ic ts  a 

man w ith  a  w ith e red  le g ,  w ith  th e  fo o t in  the  "equinus" 

p o s i t io n . There was a p p a ren tly  no q u estio n  th a t  th e  

drawing was in a c c u ra te , and the  p o s s ib i l i ty  th a t  the
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defo rm ity  m ight be due to  sane o th e r  le s io n  o f  th e  nervous 

system  o r to  d ise a se  o f  th e  h ip  j o i n t ,  was recognised*

The co n sid e red  o p in io n  o f  th e  in v e s t ig a to r  was th a t  i t  was 

due to  p o l i a q y e l i t i s .

In  approxim ately  400 B.C. H ippocrates (Adams 1849) 

d e sc rib ed  a w in te r  in  th e  Is la n d  o f  Thasus -  " . . . . c o l d

w ith  g re a t winds and s n o w ... ."  -  when "p a rap leg ia  s e t

in  and a tta c k e d  many and some d ied  sp eed ily ; and o therw ise  

th e  d isea se  p re v a ile d  much in  an epidem ic fo m , b u t persons 

rem ained f r e e  from a l l  o th e r d is e a se s " . I t  i s  d i f f i c u l t  

to  th in k  o f a ry  co n d itio n  o th e r th an  p o l ia n y e l i t i s  th a t  

H ippocrates cou ld  have been d e sc r ib in g , e sp e c ia lly  as he 

used  the  word "epidem ic" in  th e  same sense as th a t  in  

which i t  i s  used  to -d ay . Another c a n p a ra tiv e ly  an c ien t 

re c o rd  i s  quoted by Aycock ( 1929ft. In  H erjo lfn es  in  

South G reenland, tw en ty -fiv e  s k e le to n s , d a tin g  from th e  

beg inn ing  o f th e  15 th  cen tu ry , were d iscovered  in  1921 • 

Aycock quotes H ansen 's d e sc r ip tio n  o f s ix  o f them, in  

which s c o l io t ic  p e lv e s , k y p h o sco lio s is , a tro p ly  o f the  

shou lder and lower ex trem ity  and c u b itu s  valgus deform ity  

were no ted . Aycock s ta t e s  th a t  in  h is  op in ion  th e  

d e fo rm itie s  o f  th e  bones v e ry  probably  r e s u l te d  from 

p o lio m y e litis  in  ch ildhood.
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Any p o s it iv e  p ro o f th a t  th e  d ise a se  d id  occur in  

o lden  tim es i s  u n lik e ly  to  be found. I t  appears t h a t  i t  

was n o t u n t i l  1784 th a t  i t  began to  be reco g n ised  by 

c l in ic ia n s  in  t h i s  co u n try . In  th a t  y e a r M ichael 

Underwood, a  l ic e n c ia te  o f  the  R oyal C ollege o f  P h y sic ian s  

o f  London, d e sc rib ed  i t  under th e  t i t l e  o f "D eb ility  o f  

th e  Lower E x tre m itie s " • He s t a t e s  " . • • • I t  i s  no t a 

common d iso rd e r  a n y w h e r e , .n o r  am I  enough acquain ted  

w ith  i t  to  be f u l ly  s a t i s f i e d  e i th e r  in  re g a rd  to  th e  

t ru e  cause o r s e a t  o f  th e  d is e a se " . He a lso  makes th e  

p o in t t h a t ,  as f a r  as he knew, no o th e r m edical w r i te r  had 

d e sc rib ed  i t  b e fo re  him.

The d isea se  i s  c e r ta in ly  not d esc rib ed  as an epidem ic 

one by th e  c h ro n ic le r s  whom C reighton  quotes in  h is  

H is to ry  o f  Epidemics from 664 t i l l  1893 (1891 and 1894)#

b u t same re fe re n c e  to  lo s s  o f power in  th e  lim bs i s  

m entioned as fo r  example in  1694, during  th e  Fevers o f 

th e  Seven 111 Years in  S co tland  when an i l ln e s s  a f f e c t in g  

many people i s  d esc rib ed  -  11 many c o n tra c tin g  th e i r  deaths

and lo s in g  th e  u se  o f  t h e i r  f e e t  and hands". But th e re  

was famine a t  th e  tim e and i t  appears more l ik e ly  th a t  

th e  d i s a b i l i t i e s  were caused  by f r o s t - b i t e  from working in
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th e  snow, in  a d d it io n  to  d e b i l i ty  engendered by la ck  o f  

food and th e  e f f e c t s  o f  typhus fe v e r .

A se a rc h  th rough H irch*s G eographical and H is to r ic a l  

Pathology ( 1883) has re v e a le d  no re fe re n ce  to  th e  d isea se  

and one m ight c e r ta in ly  conclude th a t  i t  can never have 

assumed th e  p ro p o rtio n s  th a t  a re  known to -d ay . I f  i t  

had occurred  in  such epidem ic form as in  1916 when, in  

th e  r e g i s t r a t io n  a re a  o f th e  U nited S ta te s  o f America, 

th e re  were 27*000 cases and 6,000 deaths (Department o f 

H ea lth , New York C ity , 1917), th en  th e  f a c t  would 

d o u b tle ss  have been m entioned by those  who d e sc rib ed  the 

epidem ics o f  o th e r  d ise a se s  in  p rev ious c e n tu r ie s .

P robably  th e  f i r s t  re fe re n c e  to  p o lio m y e litis  in  

S co tlan d  occurs in  non-m edical l i t e r a t u r e  -  in  

L o c k h a rt 's  L ife  o f S i r  W alter S c o tt and deareribes how 

S c o tt a t  th e  age o f e ig h teen  m onths, in  1772, was 

a tta c k e d  by th e  d isea se . He was l iv in g  in  Edinburgh a t  

th e  tim e. I t  read s  as fo llow s: "Gne n ig h t ,  I  have

o f te n  been to ld ,  I  showed g re a t re lu c ta n c e  to  be caught 

and put to  bed; and, a f t e r  being  chased about th e  room, 

was apprehended and consigned to  my dorm itory w ith  same 

d i f f i c u l ty .  I t  was th e  l a s t  tim e I  was to  show p e rso n a l 

a g i l i t y .  In  th e  morning I  was d isco v ered  to  be a f fe c te d
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w ith  th e  fe v e r  which o f te n  accompanies th e  c u t t in g  o f  

la rg e  te e th .  I t  h e ld  me th re e  days. On th e  fo u r th ,  

when th ey  went to  b a th e  me a s  u s u a l ,  they  found th a t  I  

had l o s t  th e  power o f  my r i g h t  le g . My g ra n d fa th e r , an  

e x c e lle n t anatom ist as w e ll as p h y s ic ian , th e  l a t e  

A lexander Wood, and many o th e rs  o f  th e  most re sp e c ta b le  

o f  th e  f a c u l ty ,  were co n su lted . There appeared to  be no 

d is lo c a tio n  o r  sp ra in . B l i s te r s  and o th e r to p ic a l  rem edies 

were a p p lie d  in  v a in . When the  e f f o r t s  o f re g u la r  p h ysic ians 

had been exhausted , w ithou t th e  s l ig h te s t  su ccess , my 

anxious p a re n ts , du ring  th e  course  o f mary y e a r s ,  e ag e rly  

grasped  a t  every  p rospect o f cure which was h e ld  out by 

th e  promise o f  em pirics  o r o f a n c ie n t la d ie s  and gentlem en 

who conceived  them selves e n t i t l e d  to  recoumfend vario u s  

rem ed ies, some o f  which were o f a n a tu re  s u f f ic ie n t ly  

s in g u la r ." A fu r th e r  in d ic a t io n  o f th e  n a tu re  o f  th e  

d isea se  may be in fe r r e d  from th e  fo llow ing  sentence 

r e l a t in g  to  S c o tt when he was fo u r y ea rs  o ld  -  " . . .a l th o u g h  

the  lim b a f fe c te d  was much shrunk and c o n tra c te d , I ,  my 

lameness a p a r t ,  was a  s tu rd y  c h i ld " .

A paper e n t i t l e d  "Case o f  Inflam m ation o f  th e  A n te rio r 

Columns o f  th e  S p in a l Cord. Recovery" was re a d  in  1868 

b e fo re  th e  Dundee M edical S o c ie ty  by C ro ck a tt. He
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d esc rib ed  th e  case  o f an a d u lt male p a t ie n t  whan he saw 

in  J u ly , 1866. Three months p rev io u s ly  th e  p a t ie n t  had 

become unw ell w ith  s t i f f n e s s  o f  th e  back , which developed 

in to  d eep -sea ted  p a in  in  th e  lower sp in e  and acro ss  th e  

lo in s .  Soon a fte rw ard s  weakness o f  th e  le g s  was n o tic e d , 

and t h i s  was fo llow ed a  month l a t e r  by s t i f f n e s s  and 

p a re s is  o f  th e  l e f t  arm, and two months a f t e r  th a t  by a 

s im ila r  a f f e c t io n  o f th e  r ig h t  aim, C rockatt n o tic e d  

when f i r s t  examining th e  p a t ie n t  th a t  th e re  was w asting  

in  th e  a f fe c te d  groups o f  m uscles and th a t  th e re  was no 

sensory  lo s s .  In  d iscu ss in g  th e  e tio lo g y , he po in ted  out 

th a t  th e re  was p a ra ly s is  and em aciation  o f th e  m uscles o f 

th e  lim b s, w ith  no sensory  lo s s ,  and th a t  th e  trunk  

m uscles were u n a ffe c ted . I t  seems u n lik e ly , in  view o f 

th e  long h is to ry  and th e  p a in , th a t  th e  c o n d itio n  was 

p o lio m y e li t is ,  b u t i t  i s  in te r e s t in g  th a t  th e  s i t e  o f the  

le s io n  was co n sid e red  to  be in  th e  a n te r io r  horn  c e l l s .

In  1881 F in layson  d esc rib ed  a "Case o f s o -c a l le d  

I n f a n t i l e  P a ra ly s is"  in  a  tw en ty -th ree  y e a r o ld  woman in  

Glasgow. He s ta t e d  th a t  th e  le s io n  was s i tu a te d  in  th e  

a n te r io r  cornua o f  th e  sp in a l co rd , d estro y in g  la rg e  nerve 

c e l l s  th e re .  He no ted  th e  h is to ry  o f  acu te  on set w ith  

p a in  i n  th e  bade, fo llow ed by p a ra ly s is  o f the  r ig h t
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upper lim b. l a t e r  he observed w a stin g , bu t a ls o  s ig n s  

o f  r e tu r n  o f  power in  th e  a f fe c te d  m uscles.

Bramwell (1881) showed a  s e r ie s  o f  m ic ro sco p ica l 

p re p a ra tio n s  to  th e  M edico -C h iru rg ica l S o c ie ty  o f
t

Edinburgh, i l l u s t r a t i n g  th e  p ost mortem fin d in g s  in  a  

tw o-year o ld  boy who d ied  frcm d ip h th e r ia  in  1879. He 

had developed p o lio m y e litis  two months p rev io u s ly , w ith  

p a ra ly s is  o f  th e  r ig h t  lower ex trem ity . Bramwell 

rem arked th a t  a lth o u g h  in f a n t i l e  p a ra ly s is  " is  f re q u e n tly  

met w ith  i n  p ra c tic e "  i t  was r a r e  fo r  a  post mortem 

exam ination to  be made. He noted th e  d isappearance of 

n e a r ly  a l l  th e  la rg e  motor nerve c e l l s  in  th e  a n te r io r  

horns o f  th e  r ig h t  lumbar s p in a l co rd . The fe a tu re  o f  

i n t e r e s t  from th e  h i s to r i c a l  a sp ec t i s  h is  sta tem en t th a t  

th e  d isea se  was o f te n  seen  by p ra c t is in g  p h y sic ian s  a t  

th e  tim e.

Stephen (1886) d esc rib ed  in  th e  Glasgow M edical 

Jo u rn a l a  case  o f p o lio m y e litis  w ith  unusual f e a tu re s ,  in  

a  boy o f  f iv e  y e a r s .  There was a  f e b r i l e  o n se t, w ith  

vom iting and co n v u lsio n s, follow ed by p a ra ly s is  o f  the  

neck m uscles, so th a t  " the  occipu t r e s te d  upon th e  d o rsa l 

re g io n  o f  th e  back". He quotes Hammond ( 1876) who s ta t e d  

" I  have never seen  a case in  which any muscle o f  th e  head

9v, B yroji
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o r  neck was in v o lv ed " , and Buzzard (1882) who s ta t e d  "My 

own o b se rv a tio n s  would le a d  me to  th in k  th a t  th e  m uscles 

o f  th e  tru n k  a re  no t in f re q u e n tly  in v o lv ed " . One m ight 

w e ll  conclude th a t  th e se  s ta tem en ts  were fo rm ulated  

fo llo w in g  sane co n sid e rab le  experience o f  th e  d ise a se .

Three le c tu re s  were pub lished  in  th e  e a r ly  p a r t  o f 

th e  p re sen t cen tu ry  by a S c o tt is h  p h y s ic ian , Byron Bramwell. 

In  th e  f i r s t  (Bramwell, 1905), he d iscu ssed  the  trea tm en t 

o f  th e  d is e a s e , p o in tin g  out jihe u s u a lly  ra p id  p ro g ressio n  

o f  th e  p a ra ly s is  and th e  consequent d i f f i c u l ty  o f 

app ly ing  any trea tm en t which m ight p reven t i t s  development. 

He ad v ised  th e  use  o f  a n t i - p y r e t ic s  in  th e  p re -p a ra ly t ic  

s tag e  whenever th e  d isea se  was su sp ec ted . On the 

occurrence o f  p a ra ly s is  he thought th a t  leech es  and c o ld  

canp resses should  be ap p lied  over th e  spine i n  o rd e r to  

subdue inflam m ation in  th e  a n te r io r  horn  c e l l s  and th a t  

hyperaem ia o f th e  a f fe c te d  p a r t  o f  th e  s p in a l cord  m ight 

be le ssen ed  by making th e  p a tie n t l i e  on th e  u n a ffe c ted  

s id e .  A fte r  th e  f e b r i l e  s tag e  he recommended th e  g iv ing  

o f q u in in e , po tass  inn  io d id e  or m ercury in  o rd er to  

promote th e  a b so rp tio n  o f  inflam m atory exudate in  th e  cord . 

Bramwell in s i s t e d  on com plete r e s t  fo r  th e  a f fe c te d  limb 

fo r  a  p e rio d  o f  four to  s ix  weeks, when a c tiv e  and
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p a ss iv e  movements should  be s t a r t e d  and massage and 

e le c tro th e ra p y  brought in to  use  as a d ju n c ts  to  th e  

r e s to r a t io n  o f power. He a ls o  r e a l i s e d  th a t  th e re  was 

a  p lace  fo r  su rg ery  in  th e  trea tm en t o f  th e  r e s id u a l  

p a ra ly se s  and m entioned procedures such as d iv is io n  o f  

th e  tendo A c h ille s  and re s e c t io n  o f  th e  knee jo in t .

In  h is  second le c tu re  (Bramwell, 1908a) he d e sc rib ed  

th e  r e s u l t s  o f  le s io n s  in  th e  re g io n  o f th e  a n te r io r  

ho rn  c e l l s  o f th e  sp in a l co rd . An acu te  le s io n  would 

le a d  to  a  f l a c c id  p a ra ly s is  o f  r a p id  on set w ith  

a b o l i t io n  o f  s u p e r f ic ia l  and deep r e f le x e s ,  and what he 

term ed " tro p h ic  changes" -  a trophy  and r e a c t io n  o f  

d eg en era tio n  in  th e  p a ra ly se d  m uscles. There would be 

absence o f  sensory  changes and b e d so res , and in  most 

c a s e s , absence o f  p a ra ly s is  o f th e  b lad d er and rectum . 

Bramwell c o n tra s te d  such an acu te  le s io n  w ith  the  

ch ron ic  one o f p ro g ressiv e  m uscular a tro p h y , and w ith  

le s io n s  which d id  no t ex c lu s iv e ly  involve th e  a n te r io r  

horn  c e l l s ,  a s ,  fo r  example, amyotrophic l a t e r a l  s c le r o s is ,  

s y r in g a n y e lia , d issem ina ted  s c le r o s is ,  ccmbined s c le r o s is  

and tumours.

In  a  t h i r d  le c tu re  Bramwell ( 1908b) an a ly sed , from 

the  c l i n i c a l  a sp e c t, 76 cases o f  p o lio m y e litis  which had
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o ccu rred  in  o r  near Edinburgh; he p o in ted  o u t th a t  th e  

m a jo r ity  -  8C$ -  o f th e  cases  o ccu rred  w ith in  th e  f i r s t  

s ix  y e a rs  o f l i f e  and d esc rib ed  one case where th e  d ise a se  

was s a id  to  be p re sen t a t  b i r t h .

A f a t a l  case o f  p o lio m y e litis  in  a  woman o f  41 was 

v e ry  f u l l y  d e sc rib e d  by P i r i e  (1910) who was th en  on th e  

s t a f f  o f th e  Department o f  M edical Ju risp ru d en ce  a t  

Edinburgh U n iv e rs ity . At th e  o n se t th e re  was p a ra ly s is  o f 

th e  le g s  o n ly , bu t th e  p a t ie n t  d ied  w ith in  f iv e  days from 

what P i r ie  co n sid e red  to  be involvem ent o f th e  v i t a l  

c e n tre s .  He thought th a t  th e  a f f e c t io n  was e s e n t ia l ly  

an ascending  n y e l i t i s  -  one o f  th e  e ig h t types o f 

p o lio m y e litis  re co g n ised  by Wickman (1913 )• At p o s t mortem 

exam ination  th e  s p in a l  co rd  was found to  be s o f t  and 

sw ollen  and th e  p ia  m ater congested . M icro sco p ica lly  

th e re  was engorgement o f a r t e r i e s  and v e in s  in v o lv in g  th e  

whole le n g th  and b re a d th  o f  th e  co rd , w ith  s c a t te r e d  

p e te c h ia l  b u t no g ross haem orrhages. P i r i e  found no 

in d ic a t io n  o f  any throm bosis in  th e  a n te r io r  sp in a l 

v e s s e ls  -  a  theo ry  which B a tten  in  1904 had suggested  

a s  ex p la in in g  th e  symptoms o f th e  d ise a se ; b u t he 

n o tic e d  th e  s t r ik in g  "collar*1 o f c e l l s  round th e  v e s s e ls  

and th e  m assive i n f i l t r a t i o n  o f  the  a n te r io r  horns by
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round  c e l l s .  He a ls o  observed th a t  th e  le s io n  was n o t 

confined  to  th e  a n te r io r  horns b u t th e re  was a p p re c ia b le , 

though le s s  in te n s e , i n f i l t r a t i o n  o f  th e  l a t e r a l  and 

p o s te r io r  horns and o f  th e  c e n t r a l  re g io n  o f th e  co rd .

He a lso  observed g re a t ly  reduced  numbers o f nerve c e l l s  

in  th e  lumbar co rd , and those  th a t  could  be d is tin g u ish e d  

were sw ollen  and rounded and had la rg e ly  lo s t  th e i r  

N i s s l 's  g ra n u le s . The b ra in  was no t examined,

A case  o f  acu te  ascending  "L andry 's" p a ra ly s is  w ith  

recovery  was p re sen ted  by Monro (1911) to  the  M edico- 

C h iru rg ic a l S o c ie ty  o f Glasgow. The p a t ie n t ,  a  jo in e r  

aged 52, was adm itted  to  h o s p i ta l  in  October 1910 

s u f fe r in g  from p ro g re ss iv e  numbness and lo s s  o f  power in  

th e  le g s ,  o f  one w eek 's d u ra tio n . On adm ission he was 

a f e b r i l e  and com plained o f  p a in  in  th e  c a lv e s ; th e re  was 

incom plete f la c c id  p a ra ly s is  and s l ig h t  impairment o f  

s e n sa tio n  in  th e  upper and lower e x tre m it ie s . The 

p a ra ly s is  p rog ressed  to  a  maximum fo r  a  p e rio d  o f  17 

days a f t e r  adm ission  and th e r e a f te r  he g rad u a lly  improved. 

When seen  3 months l a t e r  he was e a s i ly  t i r e d  and th e  

l e f t  ankle je rk  was a b se n t, b u t o therw ise  he had f u l ly  

recovered . There was no w asting  and th e  normal



e l e c t r i c a l  re a c t io n s  were p re se rv ed  th roughou t, Monro 

compared h is  p a t i e n t 's  i l l n e s s  w ith  th a t  which Landry 

had d e sc rib e d  in  1859 and p o in ted  out th a t  th e  

d i f f e r e n t i a t io n  between a cu te  ascending  m y e l i t i s ,  

p o lio m y e lit is  and acu te  to x ic  n e u r i t i s  was not always 

c le a r ,

L andry 's  p a ra ly s is  i s  f u r th e r  d iscu ssed  in  th e  

s e c tio n  on D if f e r e n t ia l  D iagnosis , b u t th e  o b serv a tio n s  

o f  P i r i e  and Monro above suggest th a t  in  1911 t h i s  

d iag n o sis  was no t reg ard ed  a s  a l to g e th e r  s a t i s f a c to r y  

p e r se .

An im portant seque l to  p o lio m y e litis  was a lso  

d e sc rib e d  a t  t h i s  tim e by Ness (1911 )• A c h i ld  o f th re e  

y ea rs  l o s t  th e  power o f  h is  r ig h t  le g  and l e f t  arm. The 

le g  rem ained p a ra ly se d  bu t the  arm recovered . T h e re a fte r  

a  sw e llin g  in  th e  r ig h t  f la n k  was n o tic e d  and Ness was 

c o n su lted  because t h i s  showed no s ig n  o f  d isap p earin g . He 

found th a t  th e  r ig h t  lower limb was f l a i l  and th a t  th e re  

was co n sid e rab le  weakness and w asting  o f  th e  r ig h t  

e x te rn a l and in te r n a l  ob lique  and t r a n s v e r s a l is  m uscles 

o f th e  abdomen, r e s u l t in g  in  a  h e rn ia  and s c o l io s is  o f  

th e  sp in e , Mr. A lexander Rennie F .R .C .S ., in  a  p e rso n a l 

communication, s ta t e s  th a t  he has found th a t  s c o l io s is  o f
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th e  sp ine  w ith  t h i s  e tio lo g y  i s  n o t uncommon in  

o rthopaed ic  p ra c t ic e  in  Aberdeen,

An epidemic o f 62 c%ses o f  p o lio m y e lit is  o ccu rred  

in  1910 in  and n ear Edinburgh. The cases w ere p re sen ted  

and d iscu ssed  b e fo re  th e  Royal S o c ie ty  o f  M edicine by 

Lowe (1912). if7 o f  th e  cases came from the  coun try  -  one 

from as f a r  n o rth  as S u th e rlan d sh ire  -  and 12 o th e rs  from 

n o rth  o f  th e  F o r th , m ostly  in  th e  P e rth  and K irkcaldy  

re g io n s .

In  t h i s  s e c t io n  I  have t r i e d  to  s e t  down th e  h is to ry  

o f  p o lio m y e litis  in  S co tlan d  p r io r  to  1913* b u t any 

op in io n  o f  i t s  inc idence  in  th e  N orth E ast o f S co tland  

i s  im possib le to  fo rm u la te , s in ce  I  have been unable  to  

f in d  any pu b lish ed  work on th e  s u b je c t. N evertheless  one 

m ight assume from i t s  known presence elsew here in  

S co tland  th a t  th e  d isea se  d id  occur in  th e  N orth E as t.

Two i s o la te d  in s ta n ce s  m ight be o f fe re d  in  support o f  th i s  

id e a . F i r s t l y ,  M iss G-.H., who l iv e s  a t  P i t fo d e ls ,  

A berdeensh ire , gave a  h is to ry  o f  having had th e  d isea se  in  

1891. She was 2 y ears  o f  age a t  th e  tim e and was l e f t  

w ith  p a ra ly s is  o f  h e r l e f t  le g . The limb has re c e n tly  been 

am putated on account o f  severe  in tr a c ta b le  c h i lb la in s .  She
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s ta t e d  th a t  th e re  were o th e r  cases  a t  th e  tim e bu t was
>

unable  to  g ive any names o r f ig u r e s .  Secondly, A .S. -  

th e  f a th e r  o f  one o f  th e  cases  (No. 71) in  th e  1947 

ou tbreak  -  developed th e  d isea se  in  1905# and s t i l l  

shows evidence o f  sane w asting  o f th e  l e f t  le g .

In  May 1913 p o lio m y e litis  was made a  n o t i f ia b le  

d ise a se  in  Aberdeen by o rd e r o f  th e  Town Council and 

from then  u n t i l  now th e  n o t i f ic a t io n s  have been reco rded  

in  th e  Annual R eports o f th e  M edical O ffice r o f H ealth .

A part from th e s e , no re fe re n ce  to  th e  d isea se  in  th e  

N orth  H ast o f  S co tland  has been found, a lthough  s e v e ra l 

accounts o f  i t s  occurrence  elsew here in  S co tland  have 

been  p u b lish ed . (Campbell 1913# H arring ton  and Teacher 1916, 

Bramwell 1919# H a llid ay  1930, C appell 1930# Fleming 1931# 

Cruickshank 1933*)
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INCIDENCE OF THE DISEASE SINCE 1913.

CITY o f  ABERDEEN. The d isea se  f i r s t  "became n o t i f i a b le  

i n  th e  C ity  o f  Aberdeen in  1913 and th e  number o f  

n o t i f ic a t io n s  have been ob ta ined  from th e  Annual R eports 

o f th e  M edical O ff ic e r  o f  H ealth  fo r  th e  y ea rs  1913 to  

1947 in c lu s iv e . A number o f e r ro r s  have, however, been 

n o ted , th e  d e ta i l s  o f which are as fo llo w s.

In  1913* ou t o f a  t o t a l  o f  7 n o t i f i c a t io n s ,  3 were 

p a t ie n ts  adm itted  to  th e  Aberdeen Royal In firm ary , f ra n  

F inzean , P e te r c u l te r  and K ingussie , and have th e re fo re  

been excluded.

In  1916 ,,2  o f th e  n o t i f i e d  cases were la b e l le d  

"d o u b tfu l"  by th e  M edical O ffice r o f H ea lth , b u t they  

have been in c lu d ed  s in ce  they  were n o t i f i e d  by p r a c t i t io n e r s  

and th e  reaso n  fo r  so la b e l l in g  them i s  not in d ic a te d .

In  1934# th e re  were 2 n o t i f i c a t io n s ,  b u t one o f  them 

was a  ve ry  longstand ing  case  who c e r ta in ly  d id  no t 

c o n tra c t  th e  d isea se  in  1934# and has th e re fo re  been 

em itted*

In  1937# th e re  was one case  n o t i f i e d  w hich, however, 

d id  no t appear in  th e  M edical O f f i c e r 's  R eport. I t  has 

been  in c lu d ed .
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In  1944, 6 o f  th e  20 n o t i f ie d  cases came from th e  

County o f  Aberdeen, and have th e re fo re  been excluded*

fu rth e rm o re , a  sea rch  o f  th e  re co rd s  o f  th e  Aberdeen 

R oyal In firm ary  and th e  R oyal Aberdeen H o sp ita l f o r  S ick  

C h ild ren  has re v e a le d  case n o te s  o f 10 p a t ie n ts  who were 

ad m itted  th e re  and fo r  which no n o t i f ic a t io n s  were made -  

1 in  1927, 2 in  1930, 2 in  1938, 2 in  1940, 1 in  1942, 

and 2 in  1944.

Allowing fo r  th e se  c o rre c t io n s  i t  ap p ears , th e re fo re ,  

t h a t ,  so f a r  as can  be a s c e r ta in e d , 250 cases o f  

p o lio m y e lit is  occurred  in  th e  C ity  o f  Aberdeen from 

1913 to  1947 in c lu s iv e . Of th e se , 240 were n o t i f i e d  and 

10 were n o t. N otes o f  163 o f  th e  cases were found in  the  

re c o rd s  o f  th e  Aberdeen C ity  H o sp ita l, o f 13 in  th o se  o f  

th e  Royal Aberdeen H o sp ita l fo r  S ick  C h ild ren  and o f 4 

in  th o se  o f  th e  Aberdeen Royal In firm ary . Case n o tes  o f 

th e  rem aining 70 p a t ie n ts  could  no t be tra c e d .

COUNTY o f ABERDEEN. Although p o lio m y e litis  became 

n o t i f ia b le  in  th e  County o f  Aberdeen a lso  in  1913# 

u n fo r tu n a te ly  th e  reco rd s  o f  th e  P u b lic  H ealth  Department 

fo r  th e  y ea rs  1913 to  1918 a re  v e ry  incom plete and i t  i s  

th e re fo re  necessary  to  om it th a t  p e rio d  from th i s  

in v e s t ig a t io n .
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During th e  y e a rs  1919 to  1947* 138 n o t i f ic a t io n s  

were made, b u t ag a in  a  number o f  c o r re c tio n s  have been 

found n ecessa ry .

The case  n o te s  o f  one case  which had. been n o tif ie d , 

in  1939 were found in  the  reco rd s  o f  th e  Aberdeen Royal 

In firm ary  and showed th a t  th e  acu te  episode o f  th e  d isea se  

had occu rred  many y e a rs  p rev io u s ly ; i t  has th e re fo re  

been excluded.

In  1944* 4 n o t i f ic a t io n s  had been wrongly en te red  

i n  th e  C ity  l i s t s  -  v ide  supra  -  and have th e re fo re  been 

added.

L a s t ly ,  case  n o te s  o f  10 County p a t ie n ts  who had not 

been  n o t i f ie d  were found -  8 in  th e  reco rd s  o f  th e  

Aberdeen C ity  H o sp ita l and 2 in  those  o f  the  Royal 

Aberdden H o sp ita l fo r  S ide C h ild ren .

There i s  thus a  c o rre c te d  t o t a l  o f  151 cases fo r  

th e  County o f Aberdeen fo r  th e  y ears  1919 to  1947 in c lu s iv e . 

Of th e se , 89 case n o tes  were found in  th e  reco rd s  o f  th e  

Aberdeen C ity  H ospital, and 8 in  those  o f  th e  Royal Aberdeen 

H o sp ita l fo r  S ick C h ild ren . The rem aining 54 p a t ie n ts  

cou ld  no t be tra c e d .

The y e a r ly  inc idence  o f  th e  d ise a se  i s  s e t  o u t, fo r  

C ity  and County, in  Table 1 fo llow ing .



Table 1 . Y early  Incidence  o f  P o lio m y e li t is  i n  Aberdeen.
w

No. o f  €4 ses

YearI C ity County T o ta l

; 1913 4
j  1914 2

1915 8
! 1916 81
I 1917 10
i  1918 2
I 1919 1 1 2
! 1920 5 - 5

1921 8 4 12
1922 9 1 10
1923 - - i
1924 6 - 6 I
1925 5 2 7
1926 5 - 5
1927 4 1 5
1928 2 17 19
1929 2 5 5 I
1930 3 1 ^  I
1931 1 2 3 !
1932 1 1 2 !
1933 10 11 21 !
1934 1 1 2 !
1935 1 1 2 !
1936 . 3 3
1937 1 3 ** I
1938 8 7 15
1939 1 4 5
1940 5 7 12
1941 2 8 10
1942 1 3 4
1943 1 3 4
1944 16 25 41
1945 - 3 3
1946 1 7 8
1947 49 32 81

T o ta l 256 151
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CLASSIFICATION OF THE 1947 CASES.

S ev e ra l d i f f e r e n t  c l a s s i f i c a t io n s  o f  th e  v a rio u s  

types o f p o lio m y e lit is  have been suggested  from tim e to  

tim e. Wickman (1913) d iv id ed  th e  d isea se  in to  e ig h t

namely

1. S p in a l m y e lit ic  ty p e .

2. That resem bling Landry’s p a ra ly s is

3 . B ulbar and p o n tine  ty p es .

4* The e n c e p h a lit ic  ty p e .

3 . The a ta x ic  ty p e .

6. The p o ly n e u r it ic  ty p e .

7 . The m en in g itic  ty p e .

8 . The a b o rtiv e  ty p e .

The r e p o r t  o f  th e  1916 New York Epidemic (1917) 

d iv id ed  th e  case s  in  th e  fo llow ing  way:

1. N on-para ly tic  o r a b o rtiv e  ty p e .

2. A taxic ty p e .

3* C o r tic a l  ty p e .

4 . O rdinary sp in a l o r  s u b c o r t ic a l  ty p e . 

Over 700 P h ila d e lp h ia  cases were c l a s s i f i e d  by 

W eisehberg (1917) in to  th e se  groups:

1. S p in a l form.



2 . That resem bling  L an d ry 's  p a ra ly s is*

3 . P on tine  -  b u lb a r .

a* B u lbar.
b . P o n tin e .
c . P on tine  -b u lb a r .
d. P o n tin e -sp in a l.
e . B u lb a r-sp in a l.
f .  P o n tin e -b u lb a r -sp in a l.

4 . E n c e p h a litic .

5 . C e re b e lla r .

6. M en in g itic .

7 . A bortive .

The 1947 A berdeenshire cases  have been d iv id ed  on 

a  r e l a t iv e ly  sim ple b a s is  o f  c l i n i c a l  s e v e r i ty  in to  

fo u r groups.

Group 1. Those who d ied  -  d esig n a ted  "D" in  the  

ta b le s  and case sunm aries which fo llow .

Group 2. Those who developed p a ra ly s is  which had 

no t reco v ered  a f t e r  th re e  weeks in  

h o s p i ta l  -  desig n a ted  "PH.

Group 3* Those who had p a ra ly s is  which recovered

com pletely  w ith in  th re e  wedcs -  d esig n a ted

Group 4* Those w ithout p a ra ly s is ,  bu t who showed 

m eningeal s ig n s  -  desig n a ted  "M".

There a r e ,  o f  cou rse , obvious f a l l a c i e s  in  th i s  form
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o f c l a s s i f i c a t io n .  The a r b i t r a r y  p e rio d  o f th re e  weeks 

fo r  reco v ery  o r o therw ise  from p a ra ly s is  was tak en  because 

a f t e r  th a t  p e rio d  o f tim e th o se  p a t ie n ts  who s t i l l  

showed p a ra ly s is  were no longer re ta in e d  in  th e  C ity  

H o sp ita l b u t were t r a n s f e r r e d  elsew here fo r  o rthopaed ic  

tre a tm e n t. In  some o f  th e se  com plete recovery  d id , in  

f a c t ,  occur l a t e r .  M oreover, Bodian (1947) has shown 

th a t  a l l  cases a re  e n c e p h a litic  a s  w e ll as m y e l i t ic ,  and 

i t  must th e re fo re  be pure ly  fo r tu i to u s  where the  most 

in te n se  le s io n s  occur, fu rth erm o re , a  sm all le s io n  

s i tu a te d  in  th e  v i t a l  c e n tre s  o f th e  b r a in  might w e ll 

prove f a t a l ,  whereas a  le s io n  o f  th e  same s iz e  in  th e  

lumbar co rd  m ight r e s u l t  in  minimal d i s a b i l i ty .  On th e  

o th e r  hand, p rovided  th e  p a t ie n t  su rv iv e s , the  s i t e  o f 

th e  se v e re s t le s io n ,  w hether in  th e  b ra in  o r co rd , i s  o f 

l i t t l e  im portance in  e s tim a tin g  th e  in te n s i ty  o f th e  

in f e c t io n  in  any in d iv id u a l p a t ie n t .  In  o th e r w ords, a 

p a t ie n t  w ith  h em i-p aresis  o f th e  face  has been reg a rd ed , 

in  th e  c l a s s i f i c a t io n  which I  have u sed , as be ing  as 

sev e re ly  a f fe c te d  as  one who had p a ra ly s is  o f  a l l  fo u r 

lim bs; and one who had a ta x ia  which recovered  ra p id ly  

a s  being  comparable to  one who had tem porary weakness o f 

any m uscle o r m uscle-group.
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In  31 o f  th e  1947 A berdeenshire cases no evidence 

o f p a ra ly s is  o r  p a re s is  o f  m uscles was found, b u t a l l  

showed m eningeal s ig n s  and th e re  were changes in  th e  

c e re b ro -sp in a l f lu i d .  The d i f f e r e n t i a l  d iag n o sis  i s  

d iscu ssed  l a t e r ,  b u t i t  must be s a id  t h a t ,  w ithou t means 

fo r  dem onstaating th e  v i r u s ,  i t  i s  im possible in  th e se  

case s  to  be q u ite  c e r ta in  o f th e  d iag n o sis  o f p o lio m y e lit is .  

N ev erth e le ss , th e  n o n -p a ra ly tic  toim  o f the  d isea se  i s  

w e ll  reco g n ised . Horsboann ( 1948) th in k s  th a t  th e  number 

o f  th e se  cases i s  in c re a s in g . In  England and Wales in  

1947, 23.3$  o f  4,717 cases were o f  th i s  type (B radley and 

G ale , 1948), and they  a re  now reg a rd ed  as in d ic a tin g  a 

ve ry  w idespread  d is t r ib u t io n  o f  th e  d isease  (Casey e t  a l . ,

1945) .

Then, in  r e l a t i o n  to  th e  grouping o u tlin e d  above, 

th e  q u e s tio n  o f  b lad d er involvement i s ,  I  th in k , 

im p o rtan t. Whether r e te n t io n  o f u r in e  should be reg ard ed  

as a  p a ra ly tic  phenomenon in  p o lio m y e litis  appears to  be 

d eb a tab le . R e ten tio n  o f u r in e  may occur in  many co n d itio n s  

in  which th e re  i s  no apparen t parenchymal damage in  th e  

c e n t r a l  nervous system , Bodian (1947)> however, has 

dem onstrated le s io n s  in  th e  l a t e r a l  horn o f  g rey  m a tte r 

in  p o lio m y e lit is , and F u lto n  (1943) s ta te s  th a t  th e
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p reg an g lio n ic  parasym pathetic  f ib r e s  i n  th e  s a c ra l  re g io n  

o r ig in a te  th e r e , so th a t  i t  seems reaso n ab le  to  assume 

th a t  r e te n t io n  may be a  p a ra ly t ic  m a n ife s ta tio n  o f  th e  

d is e a s e , Toomey (1-933)» on th e  o th e r  hand, thought th a t  

t h i s  was u n lik e ly  in  view o f the  r a r i t y  w ith  which he 

found som atic p a ra ly s is  in  th e  same segment as th a t  from 

which th e  d e tru so r  m uscle o f th e  b lad d er i s  su p p lied . I f ,  

however, as i s  th e  case , th e  d ise a se  can s e le c t  very  

l im ite d  groups o f  m uscles, o r even s in g le  m uscles, i t  

seems reaso n ab le  tcra assume th a t  i t  m ight w e ll cause 

p a ra ly s is  o f  th e  d e tru so r  muscle o f  th e  b lad d er a lo n e .

A gain, W right (1936) b e lie v ed  th a t  b lad d er dy sfu n c tio n  in  

p o lio m y e lit is  was due to  p e r ip h e ra l n e u r i t i s .  In  th e  

p re se n t c l a s s i f i c a t io n ,  r e te n t io n  o f u rin e  i s  assumed to  

be a  p a ra ly t ic  m a n ife s ta tio n  o f  th e  d ise a se . On th i s  b a s is  

two p a t ie n ts  (Nos. 9 and 52) have been inc luded  in  

Group 3 ( ltR") in  whan i t  was th e  only  s ig n  o f  p a ra ly s is .

The number o f c ase s  f a l l in g  in to  each group i s  s e t  ou t belcw .

C lin ic a l  C la s s i f ic a t io n  o f  th e  1947 Cases

Table 2 No. o f  Cases

Group 1 -  MDH 6

Group 2 -  "P"

Group 3 “ "R"

32

12

Group 4 -  'Mw 31

81
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SCME EPIDEMIOLOGICAL FEATURES OP THE DISEASE.

Urban and R u ra l Inc idence .

In  Table 3 a re  s e t  down th e  y e a r ly  Case R ates in  

C ity  and County p er 100,000 o f p o p u la tio n  ( f ig u re s  taken  

from th e  Census o f S co tland) and th e se  a re  i l l u s t r a t e d  

g ra p h ic a lly  in  F igure 1. I t  i s  apparen t th a t  th e  

County r a t e  i s  s l ig h t ly  h ig h e r than  th a t  o f the  C ity  -  

th e  mean r a te s  be ing  3 .5  per 100,000 and 3.1 per 

100,000 re s p e c tiv e ly .

T his tre n d  towards a  g re a te r  r u r a l  inc id en ce  in  

p o lio m y e lit is  was f i r s t  recorded  by Wickman ( 1913) who 

no ted  i t  i n  r e l a t io n  to  the  Swedish epidemic o f  1905. 

Lavinder e t  a l .  ( 1918) d esc rib ed  i t  a s  a  very  co n stan t 

fe a tu re  o f  th e  d isea se  and b e lie v e d  th a t  th e re  must be 

some fundam ental law to  account fo r  i t .  T his tendency, 

however, i s  g e n e ra lly  regarded  as a fe a tu re  o f  most 

epidemic in fe c tio u s  d isea ses  and G-ill (1928) has 

n o tic e d  i t  in  r e l a t io n  to  m a la ria  and plague in  In d ia . 

Sweetman ( 1948) found th e  very  h igh  a t ta c k  r a t e  o f  109 

p er 100,000 in  th e  r u r a l  town o f  E cc les  in  th e  1947 

epidem ic o f  p o lio m y e litis . The rea so n  u su a lly  p o s tu la te d  

fo r  a  h ig h e r r u r a l  inc idence  i s  th a t  in  urban a reas  th e
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Table 3 . Y early  Case R ates in  R e la tio n  to  P o p u la tio n

Cases p e r 100,000 o f  p o p u la tio n

Year C ity County

1913 2 .5
1914 1.2
1915 1 .2
1916 50 .0
1917 6 .2
1918 1 .2

0 .6 51919 0 .6
1920 3.1 0 .0
1921 5 .0 2.61
1922 5 .6 0 .6 5
1923 0 .0 0 .0
1924 3 .8 0 .0
1925 3.1 1 .30
1926 3.1 0 .0
1927 2 .5 0 .6 5
1928 1 .3 11.11
1929 1 .3 1 .95
1930 1 .9 O.6 5
1931 0 .6 1 .37
1932 0 .6 0 .6 8
1933 6 .0 7 .5 3  I
1934 0 .6 0 .6 8  |
1935 0 .6 0 .6 8  |
1936 0 .0 2 .0 5  S
1937 0 .6 2 .0 5  ;
1938 4 .8 4 .7 9  I
1939 0 .6 2 .8 0  j
1940 3 .0 4 .7 9
1941 1 .2 5.41
1942 0 .6 2 .0 5
1943 0 .6 2 .0 5
1944 9 .6 17.12
1945 0 .0 2 .0 5
1946 0 .6 4 .7 9
1947 29.3 21.91

152.9 102.37

Mean R ate 1913-47 * 1-32*9
35

Mean Rate 1919-47 = ??*-§ = 3 .1  102V?Z = 3 .5
29 29
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chances o f  exposure to  th e  in f e c t iv e  agen t a re  g r e a te r  

and th a t  th e re fo re  immunity through s u b - c l in ic a l  

in f e c t io n  i s  more o f te n  o b ta in ed . The immunity o f  th e  

r u r a l  p o p u la tio n  be in g  low er, r e l a t i v e ly  more c l i n i c a l  

cases  occur th e re  once th e  in fe c t iv e  agent has become 

h ig h ly  p re v a le n t.

The d if fe re n c e  in  inc idence  between C ity  and County 

a re a s  i n  Aberdeen i s ,  as n o ted , sm all and perhaps 

nowadays t h i s  d iffe re n c e  may become le s s  ev iden t in  view 

o f th e  in c re a s in g  f a c i l i t i e s  o f modern modes o f t r a n s p o r t .

Epidemic and Endemic Inc idence .

The y e a r ly  incidence o f  C ity  and County cases 

to g e th e r  and in  r e la t io n  to  po p u la tio n  has been s e t  down 

in  Table 4 . I t  was found t h a t ,  a lthough  the  County 

p o p u la tio n  had decreased  s l ig h t ly  in  th e  decade between 

th e  1921 and th e  1931 Censuses, th e  C ity  p o p u la tio n  had 

a t  th e  same tim e in c re a se d  by an alm ost equal amount, so 

th a t  th e  t o t a l  po p u la tio n  o f  C ity  and County to g e th e r 

rem ained alm ost th e  same. (Table 5 ) .

Table 4 in d ic a te s  t h a t ,  over th e  29 y ea r p e rio d  

1919 to  1947 in c lu s iv e , th e  endemic o r median r a te  i s  

1.60 p e r 100,000 p e r y e a r ,  and th a t  the  mean r a t e  i s
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T able 4 .

Y early inc idence  o f  P o lian y  e l i t i s  in  R e la tio n

to  Population*

Year
No* o f  Cases Rate per 100,000

C ity County T o ta l
o f population^ |

I
t

1919 1 1 2 0*64 '
1920 5 - 5 1.60 |
1921 8 4 12 3 .84
1922 9 1 10 3.20
1923 - — .. 0.00
1924 6 _ 6 0.64
1925 5 2 7 2 .24
1926 3 _ 5 1*60
1927 4 1 5 1.60
1928 2 17 19 6.09
1929 2 3 5 1.60
1930 3 1 4 1.25
1931 1 2 3 0.96
1932 1 1 2 O.6 4
1933 10 11 21 0.73
1934 1 1 2 0 .64
1935 1 1 2 0*64
1936 - 3 3 0 .96
1937 1 3 4 1.25
1938 8 7 15 4 .80
1939 1 4 5 1*60
1940 5 7 12 3 .8 4
1941 2 8 10 3 .20
1942 1 3 4 1.25
1943 1 3 4 1.25
1944 16 25 41 13.17
1945 3 3 0.96
1946 1 7 8 2.56
1947 49

14a___ ,

32

15i l . .

81

.. 3Q0______

25.96

94.71
94.71

Mean R ate = JITTo — = 3*26

Median R ate = 1 *60

Index o f E p idsm icity  = 2 .04
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T able 5.

P o p u la tio n  o f  Aberdeen C ity

1921 Census+ 1931 Census’1"

158,963 167,238

P o p u la tio n  o f  Aberdeen County

T o ta l

153,392 145,601

312,355 312,859

+ Census o f  S co tlan d  1921 and 1931
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3 .26  p e r 100,000 p e r  y e a r . For th e  whole o f  S co tland  

th e  median r a t e  was 1 .0  and th e  mean 1 .8  fo r  th e  y e a rs  

1925 to  1946 (H ealth  B u l le t in ,  1948), in d ic a tin g  th a t  

th e  r a t e s  a r e  somewhat h ig h e r in  th e  N orth E a s t th an  

over th e  whole o f th e  co u n try . The r a t i o  between the  

median and th e  mean r a te s  g iv es  an index  o f ep idem icity  

( in te r n a t io n a l  C am nittee, 1932). For th e  N orth E ast th is  

i s  2 . 0 , which d i f f e r s  l i t t l e  from th e  f ig u re  fo r  th e  

whole o f S co tlan d  -  1. 8.

The sharp r i s e  in  inc idence  in  1947 apparen t from 

f ig u re  I may be p a r t ly  ex p la in ed  by the* in c lu s io n  o f  

a  co n sid erab le  number o f  n o n -p a ra ly tic  cases and th i s  

type  o f  th e  d isea se  i s  becoming in c re a s in g ly  reco g n ised  

i n  th e  n o t i f i c a t io n  o f  p o lio m y e lit is .  In  Aberdeen th ese  

c ase s  were f i r s t  in c luded  in  1928, when 4 o f  19 cases 

n o t i f i e d  had no p a ra ly s is .  In  1944; 4 o f  4-1 n o t i f i e d  

were n o n -p a ra ly tic . In  1947, out o f  a  t o t a l  o f  81 

cases  n o t i f i e d ,  no le s s  th an  31 showed no s ig n  o f  

p a ra ly s is .

The epidem ic r a t e  fo r  th e  N orth E ast o f  S co tlan d  i s  

d i f f i c u l t  to  e s tim a te . Lavinder e t  a l .  ( 1918) s ta t e  

th a t  " in  a  la rg e  ag g reg atio n  o f p eo p le , such a s  th e
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p o p u la tio n  o f  a  c i t y  w ith  over 100,000 in h a b i ta n ts ,  a  

county o r  s t a t e ,  epidem ics seldom a t ta c k  more th a n  one 

in  a  thousand o f  th e  p o p u la tio n , o f te n  not more th a n  one 

in  two to  fo u r thousand”.  In  th e  case o f  S co tlan d , one 

in  every  fo u r thousand would mean th a t  an outbreak  would 

have to  t o t a l  1,200 cases b e fo re  i t  could  be c a l le d  an 

"epidem ic” , and by th e  same s tan d a rd , 78 cases  would 

be re q u ire d  in  A berdeenshire, On only two occasions in  

th e  N orth E as t o f S co tland  -  in  1916 when th e re  were 

81 cases  in  th e  C ity , and in  1947 when th e re  were 81 

cases  in  th e  C ity  and County o f  Aberdeen -  has t h i s  

minimum s tan d a rd  been a t ta in e d , 1947 was reg ard ed  

throughout G reat B r i ta in  as  an epidemic y e a r and the. 

inc idence  in  England and Wales was only 18 p e r 100,000 

(L ance t, 1948), The p rev ious h ig h e s t reco rd ed  f ig u re  

fo r  England and Wales was 3*8 per 100,000, I t  i s  

in te r e s t in g  to  note t h a t ,  a lthough  18 p e r 100,000 was 

only  once p rev io u s ly  exceeded in  th e  North E ast o f  

S co tlan d , on seven occasions th e re  was a  y e a r ly  r a t e  o f 

over 3*8 p e r 100,000 -  in  1916, 1921, 1928,  1933* 1938, 

1940 and 1944.

Although th e  ppidemic and endemic in c idences a re



"both r a th e r  lew in  th e  N orth  E as t o f S co tlan d , n e v e r th e le s s  

th e  d isea se  has th e  power to  sp read  very  w ide ly . This 

may he seen  frcm th e  maps o f  th e  C ity  and County, on 

which th e  cases  have been  p lo t te d .  In  Table 6 a re  g iven  

th e  names o f  th e  p laces  in  th e  County o f  Aberdeen where 

case s  have o ccu rred  during  the  p e rio d  under rev iew . Thus, 

in  1944 fo r  example, th e re  were 16 cases  in  th e  C ity  and 

25 in  th e  County; th e re  was no obvious focus o f in te n se  

in f e c t io n  in  th e  C ity  and th e  County cases  were s c a t te r e d  

in  17 sep a ra te  l o c a l i t i e s .  With th e  excep tion  o f  1928 

and p o ss ib ly  o f  1941, the geographic d is t r ib u t io n  o f  cases 

during  th e  p e rio d  under review  su g g es ts , I  th in k , th a t  

th e  p o p u la tio n  a t  r i s k  i s  sm all and w idely sp read  and 

th a t  th e  in fe c t iv e  agent i t s e l f  i s  e i th e r  d issem inated  

throughout th e  whole a re a  o r e ls e  i s  d is t r ib u te d  in  some 

very  a b s tru se  manner. The a b i l i t y  o f  p o lio m y e litis  to  

sp read  in  t h i s  way i s  a  w e ll reco g n ised  fe a tu re  o f  th e  

d is e a s e , and has been c a l le d  the  "creep ing  tendency" by 

l y  Bale (1928). I t  i s ,  however, im possible to  determ ine 

where i t  "creeps" from in  any g iven  y e a r , and th e  

im pression  to  be g a in ed  from th e  two maps i s ,  th a t  cases 

o f  th e  d isease  appear in  th e  d i f f e r e n t  l o c a l i t i e s  fo r  some
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T able 6 .

D is tr ib u t io n  o f  County Cases 1919 -  1947

Year P lace  Name No. o f  Cases

1919 Drumbl&de 1
1920 -

1921 Boyndlie
F raserburgh

1

1922 Bucksburn 1
1923 -
1924 -
1925 Cairribulg 1

T u r r i f f 1
1926 -

1927 D in n e tt 1
1928 Auohnagatt 1

Cluqy
Syvie 13
T i l ly fo u r ie 1
Rothienorman 1

1929 A u ch terless 1
Kemnay 1
T u r r i f f

55930 New Deer 1
1931 New Machar 1

K in to re 1
1932 Dyce 1
1933 F ette rangus

Huntly
Ihsch

1

In v e ru rie 1
Old Deer 1

i Eremnay 1
' Rbynie 1

Tar lan d 1
W k P itfo u r
JS935 P eterhead
1936 E llo n

B e te rc u lte r
1

1937 Huntly 1
S t. Combs 1
liaud \
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Table 6 ( c o n t 'd )

Year Fla.ce Name No. o f  Cases

1938
•

B a llo g ie 1
Bankhead 1
E llo n 1
Forgue 1
K incard ine O 'N eil 1 i
St* Combs 1
Bucksbum 1

1939 H atton 2
Maud I 1
New Aberdour ! 1 |

1940 A lfo rd ! 1 i
B ridge o f  Don 2
F e tte r  angus 1 ;
P it fo d e ls 1
Udny 2 !

1941 C o llie s to n 4 !
C la t t 1
Forgue 1 !
Lumsden 1 !P e te rh ead 1 !

1942 I)yoe 1 !
H atton 1 I
H untly 1 I

1943 Aboyne 1
Auohnagatt 1
Forgue 1 ;

1944 E llo n 1 IF raserburgh 1 i
C lass 1 !
Ihsch 3
In v e ru rie 2
Lyne o f Skene 1!
Midmar 2

] New Deer 1
Old Meldrum 2
P ete rh ead 4

| P itc a p le 1
Skene 1

{ T arland 1
Tarves 1

( Torphins 1
B a l la te r 1
P itfo d e ls 1

1945 C ra th ie 1
M ethlick 1

I Old Meldruna
.

1
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Year P lace  Name No. o f  Cases

1946 F raserburgh 1
P eterhead 1
Udny 1
New Deer 1
Maud 2
M int law 1

1947 A lford 1
Auohnagatt 1
B ie ld s id e 2
Bucksbum 3
Buchanhaven 1
Corse o f M onelli 1
C u lts 1
Ityoe 2
F e tte ran g u s 1
F raserburgh 2
Fyvie 1
G-artly 2
H untly 2
In v e ru rie 2
Maud 1
Memsie 1
Old Meldrun 1
P e te rh ead 2
St* C a th e r in e 's 2
S tu a r t f i e ld 2
Udry 1
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o th e r  re a so n  th an  d ir e c t  spread, o f  in fe c t io n  f ra n  nearby* 

From Table & and. th e  County map i t  can be seen  th a t  

th e  d isea se  v i s i t e d  18 l o c a l i t i e s  on two o r more occasions* 

For example, P e te rh ead  had one case in  1938, one in  1941 , 

fo u r in  1944> an© in  1946 and two in  1947; Auohnagatt 

had one case in  1928, one i n  1943 and one in  1947. What 

i s  perhaps more in te r e s t in g  i s  th a t  many o th e r p la ce s  o f 

comparable s iz e  -  New P i t s l ig o ,  S tr ic h e n , Cruden Bay and 

numerous o th e rs  -  have been f r e e  from th e  d isease  

during  th e  p e rio d  under rev iew , so f a r  as can be seen 

from th e  in fo rm ation  which has been c o lle c te d . This 

p robably  does not mean th a t  those  who l iv e  in  th ese  

l o c a l i t i e s  have never been exposed to  the  d is e a se , b u t 

r a th e r  th a t  t h e i r  immunity i s  such th a t  no p a ra ly t ic  cases 

have appeared .

W ith re g a rd  to  th e  C ity  c a s e s , the  im pression  

ga ined  from p lo t t in g  them on th e  map i s  th a t  th e re  were 

more cases in  th e  more densely  popu la ted  p a r ts  o f  th e  C ity .

An attem pt was made to  c a lc u la te  th e  pop u la tio n  

d e n s i t ie s  o f  th e  m unic ipal wards and r e l a t e  them to  the  

inc id en ce  o f  cases  o f p o lio m y e litis  occu rrin g  w ith in  the  

corresponding  ward boundaries. I t  was found, however, th a t
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i t  -was n o t p o ss ib le  to  do t h i s  w ith  any degree o f  

accuracy  because between 1913 and 194-7 * two m unic ipal 

w ards were added in  th e  C ity  and a  fu r th e r  seven had th e i r  

boundaries extended. M oreover, th e  pop u la tio n  v a r ie d  

to  same e x ten t in  the  d if f e r e n t  wards from y ea r to  y e a r . 

N ev e rth e le ss , in  o rd er to  compare th e  case  inc idence  and 

p o p u la tio n  d e n s ity  fo r  the  two epidem ic y ea rs  1916 and 

1947* ward d e n s it ie s  were c a lc u la te d  from d a ta  su p p lied  

by th e  C ity  E n g in e e r 's  Department and th e  r e s u l t s  have 

been  s e t  down in  Table 7 . T h e re a fte r  the  number o f cases 

o f p o lio m y e litis  per 10,000 o f po p u la tio n  fo r  the  two 

epidemic y e a rs  1916 and 1947 was c a lc u la te d  fo r  fo u r 

ranges o f  ward d e n s ity  and the  r e s u l t in g  f ig u re s  have 

been  s e t  down in  Tables 8 and 9.

For reasons a lre ad y  m entioned, th e  r e s u l t s  o f  th i s  

in v e s t ig a t io n  a re  probably no t a c c u ra te , b u t taken  as 

th ey  a re  they  suggest th a t  th e re  i s  no c o r re la t io n  

betw een p o p u la tio n  d e n s ity  and case  inc idence  in  th e  

C ity  o f  Aberdeen in  th e  two epidem ic y ea rs  1916 and 1947#



Table 7 . M unicipal Ward D e n sitie s -  C ity  o f  Aberdeen

M unicipal
Ward

Ward D ensity  
b ased  on 

po p u la tio n  in  1911 & 
Ward a re a  in  1913 
(persons p e r a c re )

Ward D ensity  
based  on 

p o p u la tio n  in  1931 & 
Ward a re a  in  1928 
(persons p e r a c re )

Torry 23.8 21 .4

S t .  Clements 22.7 51.1

G -reyfriars 1-53.1 104.9

S t.  Machar 11.7 14.2

Woodside 6*0 9 .9

S t. N icholas 122.5 61.8

Rosemount 73.0 22.8

Rubislaw 21.2 13.8

G -ilcanston 87*1

Holburn 67.0

R u th rie s to n 19.6 24.3

F e r r y h i l l 32.3 22.6

S t .  Andrews 59.2
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T able 8 .

R e la tio n sh ip  between Case Incidence in  1916 

and p o p u la tio n  d e n s ity

Ward D ensity  
based  on

T o ta l T o ta l Cases p e r

p o p u la tio n  in  1911 & 
Ward a re a  in  1913 
(persons p e r a c re )

Cases P opu la tion 10,000 o f 

P o p u la tio n

0 - 2 0 23 2)0,636 5*66

2 0 - 2)0 13 36,558 2.30

s i as o 17 18,293 9.29

over 60
r _ ..

28 46,700 6.00

Cable 9.

R e la tio n sh ip  between Case Incidence in  1947 

and po p u la tio n  d e n s ity

Ward D ensity  
based  on 

p o p u la tio n  in  1931 & 
Ward a re a  in  1928 
(persons p e r a c re )

T o ta l

Oases

T o ta l

P opu la tion

Cases per 

10,000 o f 

P opu la tion

0 - 2 0 21 2)4,937 4.67

2 0 - 2)0 20 48,759 4.10

4 0 - 6 0 4 19,065 2.10

over 60 4 54,497 0.73
-
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Age Inc id en ce .

Bramwell (l908^Lhas d esc rib ed  a  case  o f  p o lic n \y e li t is

in  which th e  d isea se  i s  s a id  to  have been p re sen t a t

b i r t h ,  w hile  Pox (1938) p u b lish ed  th e  p o s t mortem

fin d in g s  i n  a  man o f 68 y e a rs  who d ied  o f th e  disease*

in  1916, a  boy o f  f iv e  weeks from the  C ity  o f Aberdeen

was n o t i f i e d  as a  case  o f  p o lio m y e li t is , and in  1934 a

man aged 60 from A berdeenshire was re p o rte d  to  have

developed i t .  In  th e  1947 ou tbreak  in  A berdeenshire,

th e  youngest p a tie n t  was a  c h i ld  o f  11 weeks (Case 70)

from th e  County o f  Aberdeen, and th e  o ld e s t  a  woman o f

40 (Case 73) from th e  C ity . Thus although  th e  m a jo rity

o f cases  belong to  the  lower age groups, th e  very  young

and th e  e ld e r ly  cannot be regarded  as being  immune. The

age inc idence  o f  th e  401 cases  occu rrin g  in  th e  C ity  and

County o f  Aberdeen from 1913 to  1947 i s  seen from th e

fo llow ing  ta b le .
Table 10.

Age in  
y ears

No. o f 
cases

%

Under 1 47 11.72
1 -  4 189 47.13
5 -14 119 29.67

Over 14 46 11. 4s

401 100.00
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Table

These f ig u re s  make no allow ance fo r  th e  f a c t  th a t  

a l l  th e  cases  n o t i f i e d  in  e a r l i e r  y e a rs  ( in c lu d in g  th e  

epidemic one 1916) were p a r a ly t ic ,  whereas o f  th e  81 

oases o c cu rrin g  during  1947 * 31 were no t p a ra ly se d .

I f  th e  257 p a ra ly t ic  cases which have occu rred  in  th e  

N orth  E ast o f  S co tlan d  s in ce  1919 a re  sep a ra ted  in to  two 

groups com prising those  from th e  town and th o se  from the  

co u n try , a  d i s t in c t  d iffe re n c e  in  age inc idence  becomes 

e v id e n t. (T ab le11 ) .

•

Age in  
y ea rs

C ity
No. o f 
cases

—  ... —..... —

County
No. o f 
cases

0 - 4 81 (62*31^ ) 55 (43. 31?;)

5 - 1 4 38 (29. 23^ ) w  (37. 01?;)

over 1fr 11 ( 8 . 46^ ) 25 ( 19. 68?;)

130( 100. 00>£) | 127(100. 00;;)

The f ig u re s  show a  h ig h e r percen tage o f c h ild re n  

amongst those  a f fe c te d  in  th e  C ity  th an  in  th e  County.

T his i s  in  accordance w ith  a  w e ll recogn ised  fe a tu re  o f 

th e  d is e a se , which i s  th a t  th e  age incidence o f  p o lio m y e litis  

v a r ie s  in v e rse ly  w ith  the  d en s ity  o f  the  p o p u la tio n , being 

lower in  more den se ly , h igher in  more sp a rse ly  populated
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coom unities, The th eo ry  o f l a t e n t  im m unisation ex p la in s  

t h i s  by assuming th a t  in  densely  popu la ted  communities, 

which a re  in ^ freq u en t cam nunication w ith  o th e r com m unities, 

a  con tinuous r e s e rv o ir  o f  in fe c t io n  i s  m ain ta ined . In  

more d isp e rse d  and is o la te d  p o p u la tio n s , the  v iru s  i s  le s s  

c o n s ta n tly  p re s e n t, being  probably in tro d u ced  from tim e 

to  tim e , b u t no t m ain ta in in g  i t s e l f  c o n tin u a lly . 

Imm unisation proceeds more ra p id ly  and more re g u la r ly  in  

th e  fo rm er, more slow ly and more v a r ia b ly  in  th e  l a t t e r ,

The r a te  o f  im m unisation, th e re fo re , which depends upon 

th e  r a t e  o f  sp read  o f the  v iru s  through a  p o p u la tio n , 

appears th en  to  be governed by th e  g en e ra l p r in c ip le  o f 

mass a c tio n ; th e  more co n cen tra ted  th e  p opu la tion  th e  

f a s t e r  i s  im m unisation accom plished, th e  younger w i l l  

be th e  average age o f  the  su sc e p tib le  p o p u la tio n , and the  

e a r l i e r  th e  age inc idence  o f  th e  c l i n i c a l  d ise a se .

Sex Incidence ,

The r a t i o  between th e  sexes has v a r ie d  somewhat in  

d i f f e r e n t  ou tb reaks o f  p o lio m y e lit is , b u t ”th e  excess 

o f  m ales over fem ales i s  one o f  the  most co n stan t 

ep idem io log ica l fe a tu re s  o f th e  d isea se ”, ( In te rn a tio n a l 

Committee, 1932), Forsbeck and L uther (1930) i *1 ibe  

s e r ie s  o f more th an  7,000 cases  occurring  in  M assachusetts 

from 1908 to  1929* w ith  the  excep tion  o f 1911 and 1917#
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no ted  th a t  in  th e  epidem ic years, th e  v a r ia t io n  from 

th e  mean r a t i o  o f  th e  sexes was very  small* (Daly tw ice  

i n  th e  19 y ea rs  covered had th e  fem ales outnumbered th e  

m ales, and th e se  two y e a rs  had fewer t o t a l  cases th an  

any o th e r y ea r re p o rte d  upon.

The sex incidence o f  th e  North E as t o f Sco tland  

case s  fo r  th e  y ea rs  under review  has been s e t  out in  

Table 12 and expressed  in  g rap h ic  form in  F igure 2.

Fran th e se  i t  may be seen  t h a t ,  w ith  few ex cep tio n s , th e re  

a re  more m ales a f fe c te d  th an  fem ales, and th a t  t h i s  i s  

t r u e  fo r  d iv is io n  o f the  d isea se  in to  urban and r u r a l  

in c id en ce , age in c id en ce , and p a ra ly t ic  and n o n -p a ra ly tic  

form s. The o v e ra l l  t o t a l  i s  228 m ales and 175 fem ales, 

g iv in g  a r a t i o  o f  1*52 to  1. The In te rn a tio n a l  

C aom ittee (1932) quote r a t i o s ,  from 21 in v e s t ig a to r s ,  

v a ry in g  between 1*75 and 1.05 to  1 -  th e  t o t a l s  be ing

20,410 m ales and 15*591 fem ales, a  r a t i o  o f  1*30 to  1 , 

which corresponds c lo se ly  to  th a t  found in  Aberdeenshire*
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Case F a t a l i t y .

One m ight expect th a t  in  y e a rs  o f epidemic 

p rev a len ce , th e  case  f a t a l i t y  in  p o lio m y e litis  would 

he h ig h , b u t a l l  th e  evidence in  p u b lish ed  work in d ic a te s  

th a t  t h i s  i s  n o t so and th a t ,  in  f a c t ,  the  case f a t a l i t y  

i s ,  in  g e n e ra l, in v e rs e ly  p ro p o rtio n a l to  th e  number o f  

c a se s . This has been a t t r ib u te d  to  d iffe re n c e s  in  th e  

r e p o r tin g  o f n o n -p a ra ly tic  cases in  epidemic and i n t e r -  

epidem ic y e a rs . During an epidem ic, th e  a t te n t io n  o f  

b o th  p h y sic ian s  and pub lic  i s  d ire c te d  to  the  d ise a se , 

which r e s u l t s  in  more complete re c o g n itio n  o f i t s  m ild  

form s. In  y e a rs  o f  few c ase s , th e  m ild er forms a re  le s s  

o f te n  diagnosed, and the  case f a t a l i t y  re p re se n ts  more 

n e a r ly  th e  r a t i o  o f deaths to  p a ra ly t ic  c ases . Furtherm ore, 

in  re c e n t y e a r s ,  th e  n o n -p a ra ly tic  form o f the  d isease  has 

become in c re a s in g ly  recogn ised  as such. For example, 

in  the epidemic y ea r 1916, a l l  the  cases n o t i f ie d  in  th e  

C ity  o f Aberdeen were p a ra ly t ic ;  in  1947, in  31 o f the  

81 cases n o t i f i e d  in  the  C ity  and County o f  Aberdeen, no 

evidence o f  p a ra ly s is  was found.

Thus th e  q u estio n  o f  the  in c lu s io n  o f th e  n o n -p a ra ly tic  

cases  assumes im portance in  e s tim a tin g  m o r ta li ty  r a t e s .  In  

1947, out o f th e  81 A berdeenshire c a se s , th e re  were s ix
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d e a th s , g iv in g  a  m o r ta l i ty  r a t e  o f  7*4& But when th e  

n o n -p a ra ly tic  cases  a re  excluded, th e  m o r ta l i ty  r a te  

becomes 6 ou t o f  50, o r 12/©* I t  has been  im possible 

to  a s c e r ta in  e x a c tly  how many n o n -p a ra ly tic  cases were 

in c lu d ed  in  th e  f ig u re s  fo r  p a s t y e a rs  in  Aberdeen, as 

ou t o f 320 c a se s , on ly  195 c l i n i c a l  no tes  have been found* 

Pram th e s e ,  however, i t  has been d iscovered  th a t  in  th e  

County l i s t ,  4 n o n -p a ra ly tic  cases were in c lu d ed  in  1928,

1 in  1933 and 4 in  1944; in  th e  C ity  l i s t  1 n o n -p a ra ly tic  

case  was in c lu d ed  in  1922, 1 in  1940 and 1 in  1941« In  

t h i s  d iscu ss io n  a l l  th e se  n o n -p a ra ly tic  cases have been 

excluded*

The t o t a l  y e a r ly  incidence o f p a ra ly t ic  p o lio m y e litis  

in  th e  C ity  and County o f Aberdeen to g e th e r w ith  y e a r ly  

d e a th s , a re  s e t  out in  Table 13* I t  shows th a t  fo r  th e  

C ity  (1913 -  1947) and th e  County (1919 -  1947) to g e th e r 

th e  dea th  r a t e  i s  32 out o f 358 cases o r 8,9/£* When 

th e  C ity  cases o f  1913 -  1918 a re  excluded ( th e re  b e in g , 

a s  ex p la in ed  on page 18 no f ig u re s  o b ta in ab le  fo r  th e  

County in  th e se  y e a rs )  i t  becomes 27 out o f  257 cases 

o r  10 .5^.

I t  i s  o f  i n t e r e s t  to  no te  th a t  th e  death  r a t e  during 

th e  1947 ou tb reak  in  North E ast S co tland  -  (12$)
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P a ra ly t ic  p o lio m y e lit is .  

Table t3 .  N early  Incidence and D eaths.

Aberdeen
Cifcr ... County

T o ta l T o ta l
I Year No. o f No. o f No. o f No. o f no. o f no. o f
iI|

cases deaths cases deaths cases deaths
I

1913 4 — 4 -
1914 2 - 2 -
1915 2 - 2 -
1916 81 4 81 4
1917 '10 - 10
1918 2 1 2
1919 1 1 1 - 2 1
1920 5 - - - 5 -
1921 8 2 4 - 12 2
1922 8 - 1 - 9
1923 - - - - - -
1924 6 - - 6 -
1923 5 - 2 - 7 -
1926 5 - - 5 -
1927 4 - 1 - 5 -
1928 2 - 13 . 1i *5 \
1929 2 1 3 - 5 1
1930 3 1. 1 - 4 1
1931 1 - 2 1 3 1
m * 1 - 1 - 2 -
1933 10 1 10 - 20 1
1934 1 - 1 - 2 —

1935 1 - i - 2 —

1936 - - 3 - 3 -

1937 1 1 3 1 4 2
1938 8 - 7 1 15 1
1939 I 1 - 4 - 5 *•
1940 ! 4 - 7 - 11 —
1941 i '1 ” 8 1 9 1
1942 ! 1 [ 3 - 4
1943 i 1 3 - 4
1944 ! 16 3 21 3 37 \
1945 I — ! - 3 2 I 2
1946 ! 1

i
7 1 8 1

1947 33 l 6 17 — 50 6

T o ta ls  231 » 127 j 11 358 32
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i s  h ig h e r th a n  ( l )  th e  o v e ra l l  d eath  r a t e  -  (10#5$) -

f o r  th e  y e a rs  1913 -  1947* (2 ) th e  death  r a t e  in  th e  

1916 C ity  ou tbreak  -  (4»9^) -  and (3 ) th e  d eath  r a t e

fo r  England and Wales in  1947> which was 333 o f  3*461 

p a ra ly se d  cases -  (9*6/0*(B radley and G ale, 1948).

This f a c t  would appear to  c o n tra d ic t  th e  g en era l f in d in g , 

m entioned on page 48 th a t  the  case  f a t a l i t y  i s  u su a lly  

in v e rs e ly  p ro p o r tio n a l to  th e  case inc idence  o f  th e  

d is e a s e . The case  f a t a l i t y  was th e re fo re  c a lc u la te d  fo r  

v a ry in g  y e a r ly  inc id en ces  o f the  d isea se  during th e  

p e rio d  1913 to  1947, and the  r e s u l t s  have been 

ta b u la te d , (Table 14) This shows th a t ,  in  th e  y ears  

o f  low in c id e n ce , th e  m o r ta l i ty  r a t e  was in  fa c t  h ig h er 

th a n  i n  th e  y e a rs  o f  h igh  in c id en ce .
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C ase N a t a l i t y  i n  r e l a t i o n  t o  Y e a r ly  I n c id e n c e s .  

1913 -  1947

Table 14.

Y e a r ly  I n c id e n c e  
(O a se s  p e r  y e a r )

No. o f  y e a r s  
in v o lv e d

No* o f  
c a s e s

No. o f  
d e a th s

P er  c e n t ,  
d e a th s

-4-1O 16 43 8 18.6

5 -  10 11 74 3 4 .0

11 an d  o v e r 8 241 21 8*7
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Case F a ta l i ty  in  Urban and R u ra l A reas,

In  a  number o f  epidem ics o f  p o lio m y e litis  i t  has 

been  s ta t e d  th a t  th e  case f a t a l i t y  was h igher in  th e  

u rban  th a n  in  th e  r u r a l  c a se s . 5!rost (1913) re p o rte d  

th a t  in  Ohio, th e  case  f a t a l i t y  in  the  C ity  o f C in c in n a ti 

was 38*9$ w hile  in  th e  sm aller towns and r u r a l  a reas  i t  

v a r ie d  from 9$ to  18.2$. This a sp ec t o f th e  d isease  

was c lo se ly  examined by th e  In te rn a tio n a l Committee (1932) 

which came to  th e  conclusion  th a t  no s a t i s f a c to ry  reaso n  

fo r  i t  had been expounded in  the  l i t e r a t u r e ,  bu t suggested  

th a t  one ex p lan a tio n  was probably th a t  in  urban outbreaks 

th e  cases  a re  more massed in  th e  younger ages where th e  

c ase  f a t a l i t y  i s  h ig h e s t .

In  th e  1947 outbreak under rev iew , th e re  were s ix  

d ea th s  from p o lio m y e lit is ,  and a l l  were from th e  C ity  

o f  Aberdeen; none o f the  32 County p a tie n ts  d ied .

Taking th e  y ea rs  1919 to  1947 in c lu s iv e , an a n a ly s is  shews 

th a t  among 130 C ity  p a tie n ts  th e re  were 16 deaths (1 2 .3 /0 , 

and among 127 County c a se s , 11 deaths (8 .6 $ ) . During 

t h i s  29 y e a r p e r io d , although th e  percentage o f those  

a f fe c te d  under th e  age o f 1 y ear i s  comparable in  bo th  

C ity  and County (10 .9$  and 9 .4$  re s p e c tiv e ly ) ,  th e re  were 

5 death s amongst the  C ity  c a se s , and none in  th e  County.
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On th e  o th e r  hand, th e  percen tage o f  c h ild re n  under 4 

amongst th o se  a f f e c te d  was 73. 2$  in  th e  C ity  whereas in  

th e  County i t  was only 38. 4$  -  and 10 o f th e  21 C ity  

deaths and 2 o f  th e  11 County deaths occurred in  th i s  

age group* The h ig h e r death  r a t e  and th e  h igher 

p ro p o rtio n  o f  cases in  th i s  low est age group in  the  

C ity  m ight th e re fo re  account fo r the  f a c t  th a t  th e  t o t a l  

d ea th  r a t e  i s  not h igher in  the County than  in  th e  C ity .

Case f f a ta l i ty  in  r e l a t io n  to  Age.

Age e x e r ts  a  marked e f f e c t  upon th e  outcome o f  cases 

o f  p o lio m y e lit is .  Van Rooyen (1940) s ta t e s :  11 The (d ea th ) 

r a t e  i s  co n sid erab ly  h igher in  th e  case o f c h ild re n  under 

one y ear and in  e ld e r ly  persons11. The h igh  f a t a l i t y  r a te  

in  in fa n ts  under one y ear was no ted  by Weiseriberg ( 1917) 

who reco rd ed  f ig u re s  from th e  M unicipal H o sp ita l, 

P h ila d e lp h ia . These showed th a t ,  o f  175 cases occu rring  

th e re  in  t h i s  age group in  1916, 74 ( 42. 2$ ) d ied .

In  th e  N orth E ast o f Sco tland  in  1947 > 5 o f the  6 

d eaths occurred  in  c h ild re n  under the  age o f 15, th e  

o th e r  be ing  a  woman o f  40* These numbers a re  too  sm all 

f o r  u s e fu l comment, b u t the  death  r a te s  in  r e la t io n  to  

age groups fo r  a l l  th e  cases n o t i f ie d  from 1913 1*° 1947
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have heen  a rranged  in  the  fo llow ing  Table ( 15)

D eaths from p o lio m y e litis  in

Table 15. r e l a t io n  to  Age Groups,

Age in  
y e a rs

No, o f  
cases

No. o f  
deaths

Under 1 47 5 ( 10*6$ )

1 -  4 178 7 ( 3.9%)

5 - 1 4 95 12 ( 12. 6^ )

Over 14 38 8 ( 21.C$)

T o ta l 358 32 ( 8 . 99S)

These f ig u re s  i l l u s t r a t e  the  g en era l p r in c ip le  

fo r  p o lio m y e litis  th a t  th e  case f a t a l i t y  i s  h ig h est in  

in fa n ts  under a  y ear and in  the  o ld e r age groups, where 

th e  incidence i s  low, and low est in  th e  ages where the  

inc idence  i s  h ig h . N evertheless i t  seems s u rp r is in g  

th a t  even more in fa n ts  do not d ie , in  view o f  th e i r  

proved h ig h  s u s c e p t ib i l i ty  to  th e  d isea se . Perhaps 

t h i s  may be due to  the  ra p id  development o f a n tib o d ie s , 

o r  *boostingt o f  in h e r i te d  immunity once th e  v iru s  en te rs  

th e  t i s s u e s .  M oreover, th e  lower death  r a t e  in  th e  

1 - 4  y e a rs  age group -  th a t  in  which the  m o rb id ity
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f ig u re s  a re  h ig h e s t -  m ight he exp la in ed  by th e  f a c t  

t h a t  th e  i nd iv id u a ls  had amassed s u f f ic ie n t  immunity 

th rough  s u b -c l in ic a l  in fe c t io n , in  t h e i r  e a r l i e r  months 

o r  y e a r s ,  to  p reven t th e  d isease  from k i l l i n g  them, 

b u t in s u f f ic ie n t  to  a v e rt a  f u l l  c l i n i c a l  a t ta c k . And 

y e t  i t  i s  d i f f i c u l t  to  understand  why persons in  the  

o ld e r  age groups -  p a r t ic u la r ly  those  over the  age 

o f  15 -  who a re  r e la t iv e ly  r e s i s t a n t  to  th e  d isea se ,

shou ld  succumb so re a d ily  once a tta ck ed . P o ssib ly  the  

rea so n  i s  no t th a t  th e  v iru s  acq u ires  new powers of 

in v a s io n , as may happen (B urnet, 1945)* otherw ise many 

o th e r  people in  th e  same age group would be expected to  

be a tta c k e d  a ls o . Purtheim ore, i t  probably could not be 

due to  an insaunologicaU y d i s t in c t  s t r a in  o f v iru s ;  th i s  

a g a in  would su re ly  mean th a t  many more people would 

succunb th an  a c tu a l ly  do. I t  has been dem onstrated 

exp erim en ta lly  th a t  the  development o f  immunity to  the  

p o lio m y e litis  v iru s  i s  h ig h ly  s t r a in  sp e c if ic  (Melnick 

and Horstmann, 1947) a lthough th i s  has not y e t been 

proved to  be th e  case fo r  human b e in g s. I f ,  however, 

i t  i s  presumed th a t  such an event does occur, then  i t  

m ight be argued  th a t  the  immunity p resen t in  the  members 

o f  a  la rg e  community -  such as Aberdeenshire -  would
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be a g a in s t  th e  same s t r a i n  o f v iru s  i n  each in d iv id u a l. 

I f ,  th e n , an iramuno lo g ic  a l ly  d i f f e r e n t  s t r a in  appeared , 

i t  i s  d i f f i c u l t  to  un d ers tan d  why more people in  th e  

h ig h e r  age groups should no t be a tta c k e d , A p o ss ib le  

ex p lan a tio n  may be th a t  th e re  o ccu rs , in  th e  in d iv id u a l 

h im se lf , same circum stance which allow s th e  v iru s  to  

re a c h  th e  c e n t r a l  nervous system , and th a t  th i s  

circum stance i s  p re sen t only  on very  r a r e  occasions 

in  th e  h igher age groups.
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SEASONAL INCIDENCE,

The seaso n a l p revalence  o f most in fe c tio u s  d isea ses  

i s  a  very  g e n e ra l ep idem io log ical p r in c ip le  and the  seasonal 

in c id en ce  of p o l i a a y e l i t i s  has been recogn ised  f o r  mazy y e a rs . 

I t  appears to  have been f i r s t  no ted  by S in k le r  in  1875# l a  

an  a r t i c l e  on " P a ls ie s  o f C hildren" he then w rote: " I  

observed two o r th re e  y ears  ago th a t  many of our cases 

o f in f a n t i l e  p a lsy  were s a id  to  have been a tta c k e d  in  th e  

summer months, and s in ce  then I  have c a re fu l ly  n o ted  the  

tim e o f y e a r  when the  p a ra ly s is  came an in  each p a t i e n t , , , ,

• f o r ty  of f i f ty - s e v e n  cases were a f fe c te d  in  the  

summer months. This f a c t  has n o t, to  ny knowledge, been 

rem arked b e fo re , and seems to  me to  have much bearing  upon 

th e  cau sa tio n  of the  d isea se" ,

Barlowe (1878) made an an a ly s is  o f 63 cases of 

i n f a n t i l e  p a ra ly s is  observed in  th e  course o f seven y e a rs .

In  t h i s  he s t a t e s :  " o f the  in flu en ce  o f season we have 

stro n g  ev idence; o f 55 c a se s , in  which the  date  o f a tta c k  

co u ld  be f ix e d  w ith  accuracy, 27 occurred in  th e  months of 

J u ly  and August, a  f a c t  worthy o f n o tic e  as having a  bearing  

on th e  prim ary cau sa tio n  o f t h i s  a ffe c tio n " .
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In  a  g en e ra l way the  inc idence  of p o l ia q y e l i t i s ,  

l i k e  t h a t  o f d ip h th e r ia , decreases as  wanner c lim a te s  a re  

approached. N orthern  Europe and the  N orthern  U nited S ta te s  

o f America, accord ing  to  a v a ila b le  r e p o r ts ,  comprise th e  b e l t  

o f g r e a te s t  p revalence  in  th e  n o rth e rn  hemisphere. The 

c o u n tr ie s  o f Southern Europe and the  Southern U nited 

S ta te s  have much le s s  o f th e  d isea se , and as the  tro p ic s  

a re  reached , p o lio m y e lit is  occurs more r a r e ly .

In  a  s tudy  of th e  seasonal p revalence  of in f a n t i le  

p a ra ly s is  in  th e  U nited  S ta te s  o f America over a  p e rio d  

o f 11 y e a rs  ( 1912 -  1922), Ayoock e t  a l .  (1924a) found 

th a t  th e re  was a  marked r e g u la r i ty  in  th e  summer prevalence 

o f th e  d isea se  and a d e f in i te  secondary in c rease  in  i t s  

occurrence , u su a lly  in  March and A p ril, They considered  

th a t  th e  re g u la r  occurrence of th i s  in c rease  from y ear to  

y e a r , and w ith  a  c e r ta in  degree o f u n ifo rm ity  in  a l l  p a r ts  

o f th e  co u n try , was suggestive  of th e  p o s s ib i l i ty  of two 

modes o f tran sm iss io n . These workers a lso  rep o rted  ( 1924b) 

a  marked seaso n al v a r ia t io n  in  the  r a t i o  of th e  re p o rte d  

m o rb id ity  to  the  re p o r te d  m o rta li ty  of p o lio m y e litis  and 

b e lie v e d  t h i s  to  be due la rg e ly  to  f a i lu r e  to  recognise  

th e  m ild e r forms of th e  d isea se  in  i t s  in te r-ep id em ic
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p e rio d s , and to  a. le s s e r  e x te n t, to  delayed re p o rtin g  o f 

o ases a s  compared w ith  prompt re p o rtin g  o f deaths*

Although p o lio m y e litis  has a  markedly lower 

in c id en ce  in  th e  sou thern  p a r t  o f the  U nited S ta te s  than  

i n  th e  n o rth e rn , th e  age d is t r ib u t io n  of the  d isease  i s  of 

th e  same o rder (Aycock, 1929JU This might suggest th a t  

i t s  com paratively  r a re  occurrence in  southern  c lim a tes  i s  

n o t due to  a  co rresponding ly  sp arse  d is t r ib u t io n  of th e  

v i ru s ,  b u t r a th e r  to  a v a r ia t io n  in  th e  frequency w ith  

which th e  v iru s  produces d isea se  on the  one hand or 

3 u b -c lin ic a l  immunity on the  o th e r. Under such circum stances, 

th e  frequency w ith  which d isease  or immunity w ithout 

d isea se  r e s u l t s  from i n i t i a l  exposure to  the  v iru s  may be 

due to  v a r ia t io n s  in  (1) dose of v iru s ;  (2) some 

in h e re n t q u a li ty  in  th e  v iru s ;  or (3) seme in h e ren t 

q u a li ty  in  th e  h o s t.

(1) V a ria tio n s  in  the  dose of v iru s  tra n sm itte d  in  

v a rio u s  c lim a tes  i s  probably  no t a m ajor f a c to r .  I f  warmer 

c lim a te s  tended to  d im in ish  th i s  dose, i t  i s  no t p o ss ib le  

to  ex p la in  th e  in c re ase d  prevalence of the d isease  in  th e  

warmer season of th e  y e a r both  in  co o le r and in  warmer 

c lim a te s .
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(2 ) No d i r e c t  evidence i s  a v a ila b le  concerning 

th e  v iru le n c e  of th e  v iru s  o f p o lio m y e litis  in  d i f f e r e n t  

c lim a te s . When the  c l i n i c a l  d isease  does occur in  'warm 

c lim a te s  i t  compares in  s e v e r i ty  w ith  the  c l i n i c a l  

d isea se  in  c o o le r  reg io n s .

D oull, F e r r e i r i  and P e r re ira s  (1927) have pub lished  

d a ta  which in d ic a te  th a t  th e  m orb id ity  of m easles, whooping 

cough, mumps and chicken pox in  th e  tro p ic s  i s  equal to  

th a t  in  c o o le r  c lim a te s , w hile s c a r le t  fe v e r  and d ip h th e ria  

b o th  show a  markedly dim inished occurrence in  the  t ro p ic s ,  

and th e i r  observ atio n s  a re  in  agreement w ith  those of 

Rogers (1919) in  In d ia . D oull e t  a l .  p re se n t evidence th a t  

in  d ip h th e r ia , c a r r ie r s  of v iru le n t  organisms a re  as common 

in  th e  t ro p ic s  as in  co o le r c lim a tes .

(3) Aycock (1929) suggests th a t  seasonal and c lim a tic  

f lu c tu a t io n s  in  th e  occurrence of p o lio m y e litis  may have a 

r e la t io n s h ip  to  corresponding e f fe c ts  of c lim ate  and season 

on th e  h o s t, and th a t  th e re  may be some v a r ia t io n  in  the  

p h y s io lo g ic a l a c t i v i ty  of the  body which in flu en ces  

re s is ta n c e  to  p o lic o \y e li t is ,  Por th i s  in h e ren t re s is ta n c e

he su g g ests  th e  term  Ma u ta rc e s is M in  co n tra —d is t in c t io n  to  

re s is ta n c e  provoked by th e  v iru s  of the  d isease  (immunity).
4
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While th e  seasonal inc idence  o f p o lio m y e litis  i s  

th u s  w e ll recogn ised , th e re  i s  very  l i t t l e  evidence in  th e  

l i t e r a t u r e  of a ttem p ts  to  r e l a t e  t h i s  incidence to  

s t a t i s t i c a l  d a ta  o f w eather c o n d itio n s .

Temperature and p re c ip i ta t io n  in  r e la t io n  to  th e  

m o rb id ity  r a te s  o f in f a n t i l e  p a ra ly s is  in  15 c i t i e s  were 

s tu d ie d  by Tocmey and August (1932). They found, fo r  example, 

th a t  in  th e  town o f B uffa lo , New York, 1910, 1912, 1915,

1924, 1926, 1929 and 1930 were epidemic y e a rs ; th a t  1912, 

1913, 1926 and 1930 were y ears  of low p re c ip i ta t io n  and 

n e a r ly  normal tem peratu re; th a t  1924 had an in c rease  in  

p r e c ip i ta t io n  and a tem perature s l ig h t ly  le s s  than  normal; 

and th a t  th e  y ear 1929 was one of approxim ately average 

p r e c ip i ta t io n  and tem perature w hile 1910 showed c le a r ly  

in c re a se d  p re c ip i ta t io n  and normal tem perature.

On th e  o th e r hand th e  y ears  1911, 1913, 1914, 1918,

1919, 1921, 1922 and 1923 were a l l  years  of low p re c ip i ta t io n  

and approxim ately normal tem perature, w ith  no in c rease  in  

th e  number of c ases .

Toamey and August concluded th a t  th e re  i s  no connection 

between changes of tem perature and p re c ip i ta t io n  and th e  

in c re a se  o r decrease in  th e  m orbid ity  r a te  of p o lio m y e litis  

in  th e  c i t i e s  s tu d ied .
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N ev erth e le ss , in  a s t a t i s t i c a l  survey of p o lio m y e litis  

ou tb reak s  in  th e  c i t y  o f New York, Bowerman (1945) showed 

th a t  d ry  warm summers seemed, fre q u e n tly  to  be associated , 

w ith  ou tbreaks of th e  d isea se , bu t th a t  the  absence o f r a in  

seemed more s ig n if ic a n t  than  changes in  mean tem perature*

The unusual w eather co n d itio n s  during th e  epidemic 

p e r io d  o f p o lio m y e litis  in  1947 prompted an in v e s t ig a tio n  

in to  a  p o ss ib le  re la t io n s h ip  between the  incidence o f th e  

d ise a se  in  th e  N orth E ast of S co tland  during th e  p e rio d  

1913 to  1947, and th e  w eather co n d itio n s  then  p re v a ilin g . 

S t a t i s t i c a l  m eteo ro lo g ica l data  were ob ta ined  from th e  

re c o rd s  a t  th e  A ir M in istry  M eteoro log ical S ta tio n  a t  

King*s C ollege, Aberdeen r e la t iv e  to  th e  p e rio d  under review .

The r a i n f a l l  fo r  each month was obtained  along w ith  

th e  d e v ia tio n  which th i s  showed from th e  average r a in f a l l  

in  th e  corresponding month of each of th e  previous f i f t y  

y e a r s , and i s  expressed  in  m illim e tre s .

With reg a rd  to  tem perature, d a ily  maximum and 

mi w-i mum read ings a re  recorddd a t  the  M eteorological O ffice .

The mean f o r  each month of th e  d a ily  maximum tem peratures 

i s  c a lc u la te d , w ith  a  s im ila r  mean of the mi nimum tem peratures. 

The mean of th e se  two f ig u re s  i s  then  taken as  th e  monthly
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mean tem peratu re  and i t s  d ev ia tio n  from th e  average f ig u re  

in  th e  corresponding  month of each of the  p rev ious f i f t y  

y e a rs  i s  expressed  in  degrees F ah ren h e it.

T h is monthly d e v ia tio n  of r a i n f a l l  and tem perature 

from th e  average i s  shown in  graphic  form fo r  each y ea r 

from 1913 to  1947 to g e th e r  w ith  th e  number of cases of 

p o lio m y e lit is  in  the  C ity  and County of Aberdeen n o t i f i e d  

in  each month. (F ig s . 3 — 11)

From th i s  i t  w i l l  be seen th a t  th e re  i s  no 

c o n s ta n t r e la t io n s h ip  apparent between th e  occurrence of 

case s  o f p o lio m y e litis  on th e  one hand, and tem perature 

and r a i n f a l l  read in g s  on the  o th e r. Comparing the two 

epidem ic y ea rs  -  1916 and 1947 -  in  p a r t ic u la r ,  i t  can be 

seen th a t ,  in  th e  l a t t e r  p a r t  of each year corresponding to  

th e  n o t i f ic a t io n s  of p o lio m y e litis , the  r a in f a l l  was, except 

f o r  two months, above th e  average, w hile in  1947 the  r a in f a l l  

was, in  each month when cases occurred, below th e  average. 

S im ila r ly , th e  monthly mean tem perature in  1916 was, fo r  the 

most p a r t ,  below th e  average w hile in  1947 i t  was, during 

th e  epidem ic months, e n t i r e ly  abibve th e  average.

I f ,  th e re fo re , m eteoro log ical co n d itio n s  p lay  any p a r t  

in  th e  p roductions of epidemics of p o lio m y e litis , i t  i s  no t 

made ev id en t by th e  tem perature and r a i n f a l l  f ig u re s  fo r  

A berdeenshire during th e  p a s t 35 y ea rs .
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C ontact betw een Cases.

The lack  o f  obvious connection  between cases i s  

a  s t r ik in g  and c o n s ta n t fe a tu re  in  th e  epidemiology o f 

th e  d is e a se . In  only a  sm all percentage o f  cases i s  i t  

u s u a l ly  p o ss ib le  to  o b ta in  a  h is to ry  o f exposure to  a  

c a s e , and w h ile  connected cases do occur, in fe c tio n  never 

seems to  proceed re g u la r ly  frcm cases to  co n tac ts  in  a  

w e ll-d e fin e d  s e r ie s .  H a lliday  (1929) rep o rted  th a t  in  

th e  Glasgow epidemic in  1928, com prising 100 case s , in  

on ly  two in s ta n c e s , or 2%, was i t  p o ss ib le  to  tra c e  a 

d i r e c t  a s s o c ia t io n  among c a se s .

W ith reg a rd  to  th e  1947 Aberdeenshire outbreak , 

s p e c ia l  c a re  was tak en  in  e l i c i t i n g  the  h is to ry  o f each 

p a tien tfe  i l l n e s s  to  enquire  fo r  any p o ss ib le  a sso c ia tio n  

w ith  o th e r  c a se s , and th e  fin d in g s  a re  summarised fo r 

each in d iv id u a l case in  the  Appendix under "Recent 

A c t iv i t i e s  ar»d C ontacts" . These showed th a t  i t  i s  the 

ex cep tio n  r a th e r  than  the  ru le  to  o b ta in  a c le a r  cu t 

h is to r y  o f  c o n ta c t, and a lso  t h a t , when one was ob ta ined , 

th e re  was o f te n  the  p o s s ib i l i ty  o f the p a tie n ts  involved 

having a  common and u n id e n tif ie d  source of in fe c tio n .

For example, Cases 1 & 2 , Cases 10, 12 & 13> Cases 25 &

31 and Cases 42 & 44 were very  c lo se ly  a sso c ia ted  w ith  

each  o th e r , b u t th e re  may w ell have been a common source
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o f  in f e c t io n  fo r  each group. Apart from th ese  p a t ie n ts ,  

th e re  were 7 o th e rs  in  which h is to r ie s  o f  d ire c t  c o n tac t 

were o b ta ined ; in  one o f  th ese  (Case 7) th e  connection  

was very  d o u b tfu l, and in  ano ther (Case 16) th e re  was 

th e  p o s s ib i l i ty  o f a  common source o f in fe c tio n  w ith  a  

p a t ie n t  who was t r e a te d  in  Edinburgh. In  12 o f the 

p a t ie n ts  th e re  was a  h is to ry  o f in d ir e c t  co n tac t w ith  

o th e r  proved cases -  i . e .  same c lo se  a sso c ia te  o f th e  

p a t ie n t  had been in  co n tac t w ith  a proved case about 

th e  tim e th a t  the l a t t e r ' s  i l ln e s s  began.

The p o s s ib i l i ty  o f c a lc u la tin g  th e  incubation  

p e rio d  o f  th e  d isea se  in  those cases where a  h is to ry  

o f  d ir e c t  o r in d ir e c t  co n tac t w ith  a  known case was 

e l i c i t e d ,  was considered . The d i f f i c u l t i e s  of th is

p o in t out th a t  in  fam ily outbreaks th e re  i s  always the  

p o s s ib i l i ty  o f  sim ultaneous in fe c tio n ; th a t  m ilk-borne 

o u tb reak s , and those  p re c ip i ta te d  by tonsillectom y , may 

have q u ite  sep a ra te  in cubation  periods; and th a t the  

v a rio u s  c l i n i c a l  types o f th e  d isease  probably have 

d i f f e r e n t  ones ag a in . However, they  thought th a t  th e  

in cu b a tio n  p e rio d  lay  between 6 end 20 days. Wickman ( 19^3)

procedure a re  s tre s s e d  by Aycock
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on th e  o th e r  hand, thought th a t  i t  was from 6 to  

10 days. M oreover, e stim atio n s o f th e  incubation  

p e rio d  from h is to r ie s  o f  co n tac t would appear to  be 

o f  l i t t l e  va lue  in  th e  l ig h t  o f the  work o f Brown e t  a l ,  

(1945) who dem onstrated th e  presence o f the  v iru s  in  

th e  s to o l  o f a  p a t ie n t  19 days b e fo re  the  onset o f 

p a r a ly s is •

N ev erth e le ss , wherever reasonab le  deductions could  

be made on th e  grounds o f  d ire c t  o r in d ir e c t  c o n ta c t, 

th e  in cu b atio n  periods o f th e  1947 Aberdeenshire cases 

were c a lc u la te d  and a re  s e t  down in  th e  Appendix 

Summary and in  ta b u la r  form in  Tables n l6 and 17. 

H is to r ie s  of co n tac t w ith  a  minor i l ln e s s  wich might 

have been ‘'a b o r tiv e 11 p o lio m y e litis , have been excluded 

from th e  ta b le s .  They show th a t out o f  81 cases, in  

on ly  17 (21 %) was i t  p o ss ib le  to  c a lc u la te  an incubation  

p e rio d  from a h is to ry  o f co n tac t w ith  proved cases of 

th e  d isea se .

I  f e e l  th a t  th e  evidence on which th ese  fig u res  

a re  based  i s  so c irc u m sta n tia l as to  be o f l i t t l e  value 

a nd my im pression  in  th i s  re sp ec t o f the  cases under 

review  i s  th a t  th e  d isease  was probably not o fte n  

sp read  by co n tac t between proved case s . In  th is  

connec tion  i t  i s  o f in te r e s t  to  note th a t  Sweetman (1948)
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P o lio m y e litis  in  A berdeenshire -  1947*

Table 1i6 , P o ssib le  Incubation  P eriods o f

P o lio m y e litis  oases as c a lc u la te d  fran  

a  h is to ry  o f  D irec t Contact w ith  a 

known case o f th e  d isea se .

Case No. Incubation  P eriod .

1 10 days
12 2 o r 6 days
13 4 days
31 4 days
44 3 days
51 4 - 5  days
60 22 days
67 9 days

Table 17. P ossib le  Incubation  Periods o f

p o lio m y e litis  cases as c a lc u la te d  from 

a  h is to ry  o f In d ire c t Contact w ith  a  

known case o f th e  d isea se .

Case No. Incubation  Period .

17 9 days
26 7 - 14. days
30 3 days
52 12 days
68 14 days
70 16 days !
75 16 days |
75 1 day |

...
2 months + |
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and Lavinder e t  a l .  (1918) found co n tac t h is to r ie s  in  

20$ and 30^ o f  th e i r  cases re s p e c tiv e ly , w hile Lowe ( 1912) 

made th i s  f in d in g  in  only 3 o f  62 cases (4 . 8$ ) .  A ll 

th e se  in v e s t ig a to r s  excluded ab o rtiv e  o r n o n -p a ra ly tic  

cases from th e i r  s e r ie s .

I f ,  however, minor i l ln e s s e  o f  co n tac ts  o f 

p a t ie n ts  a re  considered  to  be m ild  n o n -p a ra ly tic  a tta c k s  

o f  p o lio m y e litis , th e  a s so c ia tio n  of cases becomes 

c le a r e r .  H is to r ie s  o f such minor i l ln e s s e s  were obtained  

in  14 o f th e  81 Aberdeen c a se s , and i f  th ese  and a l l  the 

p a t ie n ts  w ith  d ire c t  said in d ir e c t  co n tac ts  a re  added, i t  

i s  found th a t  38 (44*4^ )  were u n i ts  o f m u ltip le  groups o f 

p a t ie n ts  w ith  th e  d isea se . That a l l  the  minor i l ln e s s e s  

were i n  f a c t  p o lio m y e litis  i s  u n lik e ly , bu t th e re  i s  

evidence th a t  in  some cases a t  l e a s t ,  th i s  might be so . 

Casey e t  ad . (1945) showed th a t  minor i l ln e s s e s  a re  

4 - 6  tim es more common amongst c o n ta c ts  o f known 

case s  than  amongst c o n tro ls ,  w h ile  McAlpine e t  a l .  (1947) 

found h i s to r ie s  o f  i l l n e s s  o f co n tac ts  in  19 o f  54 

p a t ie n ts  and o f 8 o f them adm itted  to  h o s p ita l ,  3 had 

pleocsytosis o f  th e  c e reb ro -sp in a l f lu id .  Many o f  the  

p a t ie n ts  a d n itte d  to  h o s p ita l  in  Aberdeen in  1947 w ith  

n o n -p a ra ly tic  p o lio m y e litis  had very  m ild  system ic
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d is tu rb an ces  and fo r  very  sh o rt p e rio d s , and i t  i s  f e l t

th a t  th e re  must have been many o th e r such cases who were

never adm itted  to  h o s p i ta l .  -Experimental evidence has

shown th a t  th e  v iru s  may be p resen t in  co n tac ts  w ithout
S ’

even minor u p se t. Howe and Bodian (194?) and Gordon 

e t  a l .  ( 1947) have dem onstrated i t s  presence in  th e  

th r o a ts ,  and Brown e t  a l .  (1945) in  the  s to o ls ,  of 

h e a lth y  c o n ta c ts .

I t  i s  suggested th en , on epidem iological and 

experim en tal ev idence, th a t  the  d isease  i s  spread by 

c o n ta c t, probably m ostly  fir an h ea lth y  c a r r ie r s ,  o r by 

th o se  whose immunity perm its of only minor or ab o rtiv e  

a t ta c k s  o f th e  d ise a se , bu t two fu r th e r  po in ts may be 

i l l u s t r a t e d  from th e  1947 outbreak in  Aberdeen. In  the  

f i r s t  p la c e , in  two cases (Nos. 29 and 7 2 ), th e re  was 

d e f in i te  p roof th a t  th re e  years  p rev io u sly  each had been 

in  c lo se  co n tac t w ith  a  p a ra ly t ic  case o f the  d isease  

and n e i th e r  had had any symptoms a t  th e  tim e. Another 

p a t ie n t  (No. 18) had been a  c lo se  co n tac t o f  a case o f 

" a se p tic  m e n in g itis”,  which might w e ll have been a case of 

n o n -p a ra ly tic  p o lio m y e litis , e leven  months p rev io u sly , 

and y e t  d id  no t develop p o lio m y e litis  a t  th a t  tim e. 

Secondly, th e  fa c t  th a t  some extrem ely c lo se  a sso c ia te s
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do not develop th e  d isease  i s  i l l u s t r a t e d  by Case 54, 

who had an id e n t ic a l  tw in s i s t e r .  The two were always 

to g e th e r , even s leep in g  in  th e  same bed, y e t one 

c o n tra c te d  th e  d isea se  and the  o th e r did n o t.

I n s t i tu t io n a l  outbreaks o f p o lio m y e litis  are  r a r e ,  

and c e r ta in ly  th e re  were no secondary cases amongst the  

p a t ie n ts  o r s t a f f  a t  the  C ity  H o sp ita l, Aberdeen in  1947; 

w h ile , o f  th e  p a tie n ts  adm itted  to  the  H osp ita l w ith  the 

d is e a se , }0 were a tten d in g  25 d if f e r e n t  schools or 

s im ila r  in s t i tu t io n s  a t  th e  time o f onset o f th e i r  

symptoms. That i n s t i tu t io n a l  outbreaks o f the  d isease  

can occur was proved by Aycock (1927) who in s tan ced  34 

cases in  schools during th e  B ro ad sta irs  epidemic in  1926, 

and by th e  In te rn a tio n a l Committee (1932) who quote 3 out 

o f  -about $00 nurses in  a  h o s p ita l  in  M assachusetts 

c o n tra c tin g  i t  in  1927* On the  o th e r hand, B atten  (1916), 

in  30 y e a rs  a t  G reat Ormond S tr e e t ,  observed no 

secondary cases amongst p a t ie n ts  or s t a f f .  I t  may be 

m entioned h e re , however, th a t  two h igh ly  lo c a l is e d  

ou tbreaks o f p o lio m y e litis  have appeared in  the  North 

E as t o f  S co tland  sin ce  n o t i f ic a t io n  became compulsory.

The f i r s t  o f th ese  was in  1928, when, ou t o f  a  t o t a l  

o f 17 cases n o t i f ie d  from th e  County o f Aberdeen, no le s s  

than  13 came fran  Fyvie, and a re  d ep ic ted  on the  County map.
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Of th e  13 e a se s , 3 were from one ’fam ily  and 2 fran  

a n o th e r , h u t no such c lo se  connection  could he tra c e d  

between th e  o th e rs . Six o f  th e  p a tie n ts  a tten d ed  th ree  

BJjrvie schools and, according to  the  R eport o f the 

M edical O ffice r o f H ealth  fo r  th a t  y e a r , th e re  had 

ap p a ren tly  been an " in f lu e n z a l co ld  epidem ic’1 amongst 

th e  school c h ild re n  about s ix  weeks p r io r  to  the  

re c o g n itio n  o f th e  f i r s t  case o f p o lio m y e litis . In  

th e  second lo c a l is e d  ou tb reak , in  1941, out o f 8 

n o t i f ic a t io n s  f ra n  th e  County o f Aberdeen, 4 were fran  

th e  v i l la g e  o f C o llie s to n  -  2 being b ro th e r and s i s t e r .

From th e se  ob serv a tio n s  in  r e la t io n  to  co n tac ts  o f 

p o lio m y e lit is ,  i t  appears to  me th a t  h is to r ie s  o f d ire c t  

among th o se  adm itted  to  h o s p ita l  w ith  th e  d isease  a re  

r a r e  enough to  suggest th a t  th e re  must be seme o th e r 

r e s e rv o ir  o f in fe c t io n  p resen t in  th e  community. I t  

seems p robab le , f ra n  the  evidence in  th e  l i t e r a t u r e ,  th a t  

t h i s  r e s e rv o ir  c o n s is ts  o f h ea lth y  c a r r ie r s  and people 

who have very  m ild  a tta c k s  o f th e  d isease . The fa c t  th a t 

i n s t i t u t i o n a l  outbreaks and secondary cases amongst the  

v e ry  c lo s e s t  o f co n tac ts  seldom occur, suggests th a t  a  

w idespread  though somewhat i r r e g u la r  immunity to  th e  

d isea se  i s  p re sen t amongst the  popu la tion .
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The q u estio n  o f  Swimming Baths as a  fa c to r  in  the  

sp read  o f th e  d isea se .

A good d ea l o f in te r e s t  was aroused in  both  the  

m edical and the  la y  p re s s  during th e  1947 epidemic o f 

p o lio m y e litis  as to  whether the  d isease  could be 

c o n tra c te d  in  pub lic  swimming b a th s . I t  has been shown 

by Sabin (1947) th a t  the  v iru s  i s  p re sen t in  the s to o ls  

and th ro a ts  o f apparen tly  h ea lth y  people, as w e ll as 

p a ra ly sed  people, during epidem ics, and th e re  seems no 

rea so g  w hatever to  doubt th a t  i t  cou ld  gain  access to  

th e  water* The questio n  a r is e s  as to  whether or not the 

v iru s  can  su rv ive  in  the  c h lo r in a te d  w ater o f th e  b a th s .

In  Aberdeen, a t  th e  J u s t ic e  M ill Lane Baths and the  

Beach Baths -  n e ith e r  o f  which were c lo sed  to  the  

p u b lic  during th e  1947 epidemic -  th e  ch lo rin e  con ten t 

o f  the  w ater i s  not le s s  th an  0 .2  p a r ts  per m il l io n , and 

no t more than  0 .5  p a r ts  per m ill io n  (f ig u re s  ob ta ined  from 

th e  C ity  E n g in ee r 's  D epartm ent). L e v a t i t i  e t  a l .  (1931) 

showed th a t  0 .4  mgas. p e r l i t r e  ( i . e .  0 .4  p a r ts  per 

m il l io n )  s t e r i l i s e d  w ater which was heav ily  contam inated 

w ith  th e  v iru s .  Thus the c h lo r in e - tre a te d  w ater in  the  

Aberdeen Baths would probably k i l l  th e  v iru s  q u ite  

s a t  i s f a c to r i ly  •



Of th e  81 A berdeenshire cases  o f  p o lio m y e litis  

in  1947, f iv e  gave a  h is to ry  o f  having ba thed  in  one 

o f  th e  two Aberdeen Swimming Baths and a  fu r th e r  two 

o f having a tten d ed  o th e r Swimming Pools -  »11 w ith in  

a  p e rio d  o f  3 weeks b e fo re  development o f t h e i r  f i r s t  

symptoms* The d e ta i l s  a re  as fo llo w s:

A ttended J u s t ic e  M ills  Lane B aths. Aberdeen*

Case 7 -  on th e  day o f  onset o f  symptoms.
Case 48 -  13 days be fo re  f i r s t  symptoms*
Case 8 0 - 3  weeks befo re  f i r s t  symptoms.

A ttended Beach B ath s. Aberdeen.

Case 2 0 - 3  weeks b e fo re  f i r s t  symptoms.
Case 5 4 - 2  weeks b e fo re  f i r s t  symptoms.

A ttended Stonehaven Swimming Pool.

Case 5 1 - 2  weeks before  f i r s t  symptoms.

A ttended Inverness Swimming B aths.

Case 67 -  13 days b e fo re  f i r s t  symptoms.

Of th e se  seven cases only one (No. 7 ) developed 

p a ra ly s is .  I t  seems most u n lik e ly  th a t  the  th re e  who 

a tte n d e d  th e  J u s t ic e  M ill  Lane Baths , o r the  two who 

went to  th e  Beach B aths, were in  any way connected, in  

view o f  th e  tim e in te rv a ls  and the  poor chance of su rv iv a l 

o f  th e  v i ru s .
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I t  a lso  seems u n lik e ly  th a t  Swimming Baths in  

g e n e ra l can  he a  po ten t source o f  in fe c tio n , in  view o f  

th e  number o f  people who a tte n d  them and y e t do no t 

develop th e  d ise a se . Between 1 s t Ju ly  and 30 th  November, 

1947* 87,285 people p a id  fo r  adm ission to  th e  J u s t ic e  

M ills  Lane B a th s , Aberdeen, and during  the  same p e rio d  

40,2i06 a tte n d ed  the  Aberdeen Beach B aths. Seme o f th e se  

people must have a tten d ed  two o r more tim es, bu t even so , 

i t  seems l ik e ly  th a t  more than 5 would have co n trac ted  

p o lio m y e litis  i f  th e  Baths had been a fa c to r  in  the  

sp read  o f th e  d isea se .

The q u estio n  o f Tonsillectom y as a  fa c to r  in  the  

sp read  o f  th e  d ise a se .

O perations upon the  nose and th ro a t have been 

co n sid ered  to  have a causal re la t io n s h ip  to  the  

development o f  p o lio m y e litis , and th e  occurrence o f th e  

d isea se  fo llow ing  to nsillec tom y  has been rep o rted  on 

s e v e ra l  occasions. A s tr ik in g  example i s  g iven  by 

F ran c is  e t  a l#  (1942), who observed th e  d isease  in  f iv e  

c h ild re n  o f one fam ily  1 2 - 1 4  days a f t e r  th e i r  to n s i ls  

had been removed. Three o f the c h ild re n  died#
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In  A berdeensh ire , as elsew here, daring  the  1947 

o u tb reak , to n s ille c to m y  o p era tio n s  were postponed and 

can  th e re fo re  be excluded as an e t io lo g ic a l  fa c to r  in  

th e  d ise a se . In  p o in t o f f a c t ,  none o f  th e  81 cases 

adm itted  to  h o s p i ta l  gave h i s to r ie s  o f  re c en t o p era tio n s  

upon e i th e r  nose o r th r o a t .

r ' - ' t  _ > . C ^ >
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THE OEREERO-SPIMAL ALU ID.

The 1947 A berdeenshire cases of p o lio m y e litis  

have been c l a s s i f i e d  in to  fo u r types (page 22) in  

r e l a t i o n  to  th e  occurrence o r o therw ise o f p a ra ly s is  

and to  th e  s e v e r i ty  o f  the  p a ra ly s is  when p re sen t. In  

t h i s  s e c tio n  I  have analysed  the  fin d in g s  in  the  

c e re b ro -sp in a l f lu id  in  r e la t io n  to  these  fo u r types 

o f d ise a se . This was done w ith  a view to  deteim ining 

i f  p o ss ib le  w hether any p ro g n o stic a tio n s  as to  th e  

outcome o f th e  d isease  could be made fra n  an 

exam ination o f the  f lu i d  on the  p a t i e n t 's  adm ission 

to  h o s p i ta l .

The c e reb ro -sp in a l f lu id  was examined in  a l l  cases 

and as soon as p o ssib le  a f t e r  adm ission, and th e  fin d in g s  

fo r  each type o f the  d isease  have been s e t  down in  

Tables 1 8 - 2 1  (Case 37 has been om itted as th e  f lu id  

o b ta in ed  on adm ission was u n su itab le  fo r  exam ination ,)

The c o n s ti tu e n ts  obviously vary during the  course o f  the  

d isea se  in  any s in g le  p a t ie n t ,  bu t the  arim o f the  p re sen t 

in v e s t ig a t io n  was to  d iscover w hether th e re  was anything 

c h a r a c te r i s t i c  a t  f i r s t  exam ination in  r e la t io n  to  the  

fo u r types o f d isea se .
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A nalysis  o f  the  c e re b ro -sp in A l f lu i d  

in  type  o f  d isease  (M eningeal r e a c t io n )
Table 18.

Case No. P ro te in  
(mgms. per
1.00 c . c . )

C hlorides 
(mgns. per
100 c . c . )

C e lls
per

cu.ram.

Per c e n t. 
Iiymphs.

Per c en t. 
F b lys.

10 40 736 8 100
11 40 42 86 14
14 50 720 31 100 -
15 50 730 95 100 -
17 60 18 100 -
18 40 720 45 100 -
19 60 740 30 97 3
20 60 700 68 75 25
21 40 736 120 97 3
22 40 26 100 -
23 55 725 120 100 -
25 80 720 300 97 3
29 40 18 100 -
32 40 24 100
33 35 732 24 100
34 40 734 45 98 2
39 35 726 75 99 1
40 35 18 100 -
41i 40 27 100 -
45 40 740 56 100 -
48 50 100 -
51 50 36 100 -
54 50 730 75 96 4
57 50 90 98 2
61 45 24 100 -
64 50 240 94 6
67 40 45 100 -
68 40 740 26 100 -
72 50 108 98 2
79 50 726 15 100 -
80 40 36 ,0 0  j
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A nalysis o f  th e  c e re b ro -sp in a l f l u i d  

i n  type o f  d isea se  lR t (P a ra ly s is  which reco v ered )

l e  19.

Case No. P ro te in C hlorides C e lls Per c en t. Per c e n t.
(mgns. per (m@ns. per per lymphs. P olys.
100 c . c . ) 100 c . c . ) CU.IOIl.

6 60 700 104 96 4
9 60 740 16 100 —

26 40 36 100 -
27 60 225 98 2
3* 60 729 221 97 3
43 40 715 130 100 -
52 40 39 100 -
53 60 728 360 98 2
58 50 90 96 4
62 55 72 98 2
65 45 103 96 4
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A nalysis o f  th e  c e reb ro -sp in a l f lu i d

in  type o f d isea se  fP* (P a ra ly s is  which d id  no t re c o v e r)
Table 20

C hlorides 
(mgns. per
100 c , c . )

Per cen t 
Polys,

Case No, C ells
per

cu.mm,

100

100
100
100
100
100730

291

100

100
100

100

726 100
100
100

728 720
100

100
75920
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A nalysis o f  th e  c e re b ro -sp in a l f lu id  

in  type o f  d isease  'D ' (D eaths)
Table 21,

Case No. P ro te in  
(mgns. per 
100 c . c . )

C hlorides 
(mgms. per 
100 c . c . )

C ells
per

cu.miii.

Bar c en t, 
fymphs.

Per c e n t. 
P o lys.

12 50 129 93 7
13 40 53 97 3
16 60 720 44 98 2
44 20 725 15 100 -
56 50 108 96 4
75 70 108 96 4
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The Tables show th a t  th e re  was no s in g le  fa c to r  

in  th e  c e re b ro -sp in a l f lu id  exam ination on which an 

e s tim a te  o f  th e  outcome o f th e  d isease  could  be made*

Case 44* who d ied , showed a normal amount of p ro te in  

and only  15 c e l l s  per cu.mm. whereas Case 64, who had 

no p a ra ly s is ,  had 60 mgns. o f p ro te in  per 100 c.c* 

and 240 c e l l s  per cu.mm. The h ig h est p ro te in  le v e l  in  

any group was 80 mgms. per 100 c .c .  and was found in  

th re e  o f  th e  p a ra ly t ic  c ase s , bu t th e  same amount was 

a ls o  found in  one o f  the  n o n -p a ra ly tic s . Amongst those 

who d ied , th e  h ig h es t p ro te in  value  was 70 mgns. per 

100 c .c .

The number o f c e l l s  v a r ie d  w ith in  wide l im i ts ,  and 

a lthough  the  g re a te s t  number was seen  in  a  p a ra ly t ic  

p a t ie n t  (700 per cu.mm.), 300 per cu.mm. were found in  

one o f those  who d id  not develop p a ra ly s is .

The ch lo rid e  co n ten t was estim ated  in  some but no t 

a l l  c a s e s , in  view o f  i t s  p o ss ib le  value in  d if f e r e n tia t in g  

tu b e rcu lo u s  m e n in g itis , b u t was found to  be o f no 

s ig n if ic a n c e  w hatever in  r e la t io n  to  th e  d if fe re n t 

c l i n i c a l  types o f  p o lio m y e litis . I t  was always w ith in  the 

l im i t s  o f  no rm ality .
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L otscher (1941 ) found th a t  th e re  was no p a ra lle l ism  

in  p o lio m y e litis  between th e  c e re b ro -sp in a l f l u i d  c e l l  

'  count on th e  one hand and th e  g ra v ity  o f  th e  d isea se  on 

th e  o th e r ; he a lso  a tta c h e d  no p ro g n o stic  s ig n if ic a n c e  

to  apy in c re a se  in  th e  albumen c o n ten t,

From th e  f in d in g s  in  th e  1947 A berdeenshire cases 

I  have concluded th a t  th e  r e s u l t s  o f c e re b ro -sp in a l f lu i d  

exam ination , made a t  th e  e a r l i e s t  o p p o rtu n ity , can not 

be used  to  measure th e  e x ten t o f th e  damage being caused 

to  th e  c e n tr a l  nervous system .

/
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PHYSICAL ACTIVITY IN RELATION TO 

THE SEVERITY OF THE DISEASE.

A tte n tio n  has been drawn by R u sse ll (1947) to  th e  

p h y s ica l a c t i v i t i e s  o f  th e  p a tie n ts  in  the  prodromal 

s tag e s  o f  th e  d isease  in  r e la t io n  to  i t s  even tual 

s e v e r i ty ;  he s ta te s  th a t  th e  more v io le n t th ese  

a c t i v i t i e s  a re ,  the  more severe w i l l  be the p a ra ly s is . 

R u sse ll  made an a n a ly s is  o f 40 cases in  th i s  connection 

and came to  th e  conclusion  th a t  "p h y sica l a c t i v i ty  in  

th e  p re p a ra ly tic  s tag e  o f th e  d isease  g ravely  reduces the  

re s is ta n c e  o f the  sp in a l cord  c e l l s  to  th e  v iru s ,  and 

should  th e re fo re  be avoided a t  a l l  c o s ts " .

No s im ila r  an a ly s is  can be o ffe re d  w ith  regard  to  

th e  1947 A berdeenshire cases because s u f f ic ie n t  d e ta i l s  

o f  th e i r  p h y s ica l a c t i v i t i e s  p r io r  to  adm ission to  

h o s p ita l  were not o b ta ined , b u t i t  seems p o ss ib le , in  

view o f R usselb f in d in g s , th a t  th e  e a r l i e r  a p a tie n t 

w ith  p o lio m y e litis  i s  a d n itte d  to  h o s p i ta l ,  and thereby  

p u t a t  complete r e s t ,  th e  le s s  l ik e ly  he would be to  

develop p a ra ly s is .  That i s  to  say th a t  one might expect 

th e  average tim e in te rv a l  between th e  onset o f  th e  f i r s t  

symptom and the adm ission to  h o s p ita l  o f n o n -p a ra ly tic
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p a t ie n ts  to  be sh o r te r  th a n  the  tim e in te r v a l  between 

th e  f i r s t  symptom and th e  appearance o f  p a ra ly s is  in  

p a ra ly t ic  p a t ie n ts .  In  o rd e r to  t e s t  t h i s  assum ption,
t

th e se  tim e in te rv a ls  fo r  th e  1947 A berdeenshire p a t ie n ts  

have been s e t  out in  Tables 22 -  25, fo r  each o f the  

fo u r types o f  d isea se .

These show th a t  the  mean tim es between the  onset o f 

th e  f i r s t  symptom and adm ission to  h o s p ita l  in  th e  

n o n -p a ra ly tic s  a re  ra th e r  le s s  th an  th e  average d u ra tio n  

o f symptoms p r io r  to  o nset o f  th e  p a ra ly s is  in  the

p a r a ly t ic s ,  bu t th e  ranges o f the  tim es a re  not

s ig n i f ic a n t ly  d if f e r e n t  in  any of th e  groups. I f  one

m ight Judge, th e re fo re , '‘p h y sica l a c t iv i ty "  in  terms of

th e  le n g th  o f d u ra tio n  o f  symptoms b e fo re  adm ission, 

i t  m ight be concluded th a t  i t  does not have any b earing  

on whether a  p a t ie n t  w i l l  have th e  p a ra ly tic  o r non­

p a ra ly t ic  form o f the d ise a se .

That r e s t  in  bed appears to  have l i t t l e  e f f e c t ,  or 

none a t  a l l ,  upon th e  p rogress o f th e  p a ra ly s is  once i t  

has s ta r te d ,  o r once th e  p re p a ra ly tic  stage  i s  over, may 

be seen  from th e  number o f p a tie n ts  whose p a ra ly s is  

appeared or became more ex tensive  w hile they were in
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h o s p i ta l  -  Table 24. Of th o se  who d ied , only  one 

showed p a ra ly s is  b e fo re  adm ission; in  fo u r i t  was f i r s t  

observed on adm ission; and in  one i t  d id  no t appear 

u n t i l  a f t e r  adm ission. In  e ig h t o f  the  p a t ie n ts  in  

Group "P" th e  p a ra ly s is  appeared a f t e r  adm ission, and 

in  an o th er e ig h t i t  p rogressed  fo r  vary ing  len g th s  o f 

tim e during  th e i r  s ta y  in  h o s p i ta l .  But in  Group "R", 

only  one p a tie n t  developed p a ra ly s is  a f t e r  adm ission 

to  h o s p i ta l .

%
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Table 22. D u r a tio n  o f  Symptoms p r io r  t o  A d m issio n

i n  Type o f  D is e a s e  "M" (N o n -p a ra X v tio  c a s e s ) .

Case No. D uration  o f Symptoms 
(Days)

10 6
11 3
14 3
15 2
17 5
18 5
19 2
20 1
21 5
22 9
23 2
25 7
29 3
32 3
33 4
34 5
39 1
40 6
41 3
45 4
48 3
51 1
54 1
57 14
61 2
64 1
67 9
68 2
72 9
79 2
80 1

A v era g e  d u r a t io n  o f  Symptoms b efo re  A d m issio n  = 3*9 days.



IX ira tio n  o f  Symptoms p r io r  t o  th e  o n s e t  o f

i n  Type o f  D is e a s e  "R" ( P a r a ly s i s  w h ich  r e c o v e r e d ) .  
T a b le  2 3 .

C ase No. IX ira tio n  o f  Symptoms 
(days)

6 7
9 4

26 4
27 6
31 0 .5
37 6
43 0 .5
52 15
55 2
58 2
62 5
65 10

12

A verage d u r a t io n  o f  Symptoms b e fo r e  a d m iss io n  a  5»1 days

C a ses  i n  w h ich  p a r a ly s i s  appeared, b e fo r e  a d m iss io n : =  2

m n h n n o n  ii = 9

H •• It n It a f t e r  " = 1

12
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D u r a tio n  o f  Symptoms p r io r  t o  th e  o n s e t  o f  P a r a ly s i s  

i n  Type o f  D is e a s e  "P" ( P a r a ly s i s  w h ich  d id  n o t  r e c o v e r ) .

C ase N o. D u ra tio n  o f  Symptoms 
(d a y s )

1 1
2 6
3 ?
4 2
5 2
7 t
8 4

24 3
28 ?
30 4
35 3
36 16
38 4
1*2 3
46 7
47 7
49 5
50 10
55 4
59 1
60 6
63 5
66 4
69 2
70 4
71 4
73 7
74 15
76 2
77 1
78 7
81

32

10

Avsr&gs d u ra tio n  o f  Sjymptcms before  onset o f  p a ra ly s is  — Odays

(Cases 3 and 28 have "been em itted  "because th e  time o f 
onset o f  the  f i r s t  symptom was uncerta in )*



Table 24 (co n t’d).

Type o f  D isease "P" (P a ra ly s is  which d id  n o t re c o v e r) 

Cases in  which p a ra ly s is  appeared befo re  adm ission: = 1 9

it n ** n ii o n  H = 5

it n ii m it a f t e r  " = 8

32

Cases i n  which p a ra ly s is  was p resen t b e fo re  adm ission 
and in  which i t  p rog ressed  a f t e r  adm ission 
(Nos. 4 ,7 ,2 4 ,3 5 ,3 6 ,5 0 ,6 0 ,7 1 )



too

D uration  o f  Symptoms p r io r  to  th e  o n se t o f  P a ra ly s is  

Table 25* i n  Type o f  D isease WDW (th o se  who d ie d )

Case No* D uration  o f  Stymptcms 
(days)

12 1
13 3
16 18
44 2
56 1
75 3

6

Average d u ra tio n  o f Symptoms b e fo re  on set o f  p a ra ly s is  s  4*6 days

Cases in  which p a ra ly s is  appeared b efo re  adm ission: = 1

tt tt it w » on " s  4

n n n n » a f t e r  " = 1



101

SOME EROBLEMS IN DIFFERENTIAL DIAGNOSIS.

The occurrence o f  th e  p o lio m y e litis  epidemic in  1947 

brought in to  prominence some o f th e  d i f f i c u l t i e s  which 

may be encountered in  th e  d iagnosis  o f th e  d is e a se , 

e s p e c ia l ly  in  i t s  n o n -p a ra ly tic  forms. These d i f f i c u l t i e s  

a ro se  a t  th e  C ity  H o sp ita l, Aberdeen, as elsewhere and in  

t h i s  s e c tio n  f iv e  d isea ses  which may have s im ila r  

c l i n i c a l  fe a tu re s  to  p o lio m y e litis , and which have been 

encountered  in  Aberdeen, a re  d iscussed . They a re

1, Benign lymphocytic m e n in g itis ,

2. G landular Fever,

3* G u illa in -B a rre  d isea se ,

4, "Landry * s " P ara lys i s  •

5, Tuberculous m en in g itis .

Benign lym phocytic M en in g itis  -  and s im ila r  syndromes.

Cases o f  m en in g itis  in  which the  e t io lo g ic a l  agent 

was unrecognised have been known fo r  many y ears  and have 

u s u a lly  been c la s se d  as " a se p tic " . Most freq u en tly  the 

te n ta t iv e  d iagnosis  o f  tubercu lous m en in g itis  was m odified 

when no tu b e rc le  b a c i l l i  could be found in  the  ce reb ro -sp in a l 

f l u i d  and th e  p a tie n t recovered . These fe a tu re s  were
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sc a rc e ly  regarded  as s u f f ic ie n t ly  s p e c if ic  to  c o n s t i tu te  

a  d isea se  *sui g e n e r is ',  bu t r a th e r  as due to  a  v a r ie ty  

o f unrecognised, organisms o r o th e r f a c to r s .  WaUgren (1925) 

was th e  f i r s t  to  p re sen t s e r io u s ly  the  claim s fo r  such 

re c o g n itio n . He used  th e  term "acu te  a s e p tic  m en in g itis"  

to  d esig n a te  a  c l i n i c a l  syndrome in  man th a t  he thought 

was a  nosologic e n t i ty .  He desc rib ed  i t  as an acu te  

f e b r i l e ,  n o n -fa ta l  malady c h a ra c te r is e d  by symptoms and 

s ig n s  o f  m eningeal i r r i t a t i o n  and a sso c ia te d  a t  tim es 

w ith  in fe c t io n  o f  th e  upper r e s p ira to ry  t r a c t .  Now i t  i s  

known th a t  acu te  a se p tic  m en in g itis  i s  no t a  nosologic 

e n t i ty ,  bu t re p re se n ts  a  c l in i c a l  syndrome which may be 

caused by more than  one e tio lo g ic  agen t, one o f which i s  

th e  v iru s  o f  lymphocytic choriom eningitis*  This v iru s  

was a c c id e n tly  d iscovered  by Armstrong and L i l l i e  (1934) 

in  a  monkey being  used  fo r  study o f  the  v iru s  o f S t. Louis 

e n c e p h a li t is .  The name lymphocytic choriom ening itis 

v iru s  was given to  th e  agent because o f the marked re a c tio n  

produced by i t  in  th e  choro id  p lexus and meninges o f 

monkeys. R ivers and S co tt (1935) recovered  th e  a c tiv e  

agen t from the  c e re b ro -sp in a l f lu i d  o f human beings i l l  

w ith  what had been diagnosed a s  W allg ren 's  acu te  a se p tic  

m e n in g itis .
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The d i f f i c u l t i e s  o f th e  d i f f e r e n t i a l  d iag n o sis  o f 

t h i s  syndrome and n o n -p a ra ly tic  p o lio m y e litis  a re  e v id e n t, 

and u n t i l  such tim e as  a  convenient method o f  i s o la t in g  

th e  v iru s  i s  d iscovered , th e  l a t t e r  d isease  must continue 

to  be diagnosed on c l in i c a l  and ep idem io log ical grounds. 

The case n o tes  o f te n  p a t ie n ts  who were adm itted  to  th e  

C ity  H o sp ita l, Aberdeen during  th e  p a s t te n  y e a rs , have 

been found, and they  i l l u s t r a t e  th i s  p o in t. They a l l  show 

h is to r ie s  o f  th e  acu te  onset o f a  f e b r i le  i l l n e s s ,  w ith  

more o r le s s  severe  headache and vom iting. The p a tie n ts  

were a l l  l iv in g  in  Aberdeen or A berdeenshire a t  th e  time 

o f  onset o f the  i l l n e s s ,  and th e  fo llow ing fe a tu re s  were 

common to  a l l  th e  cases:

1. There was no apparent cause o f the i l ln e s s .

2 . No trea tm en t w ith  sulphonamide was recorded .

3. C u ltu re  o f th e  c e re b ro -sp in a l f lu id  was s t e r i l e .

4 . No tu b e rc le  b a c i l l i  were found in  the  f lu id .

5 . None showed any evidence o f p a ra ly s is .

6 . A ll  made u n in te rru p ted  re c o v e rie s .

7 . A ll were diagnosed as lymphocytic m en in g itis .

The ages o f  th e  p a t ie n ts  ranged from 5 to  26 y e a rs ,

6 being  m ales and 4 fem ales. The fin d in g s  in  the
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c e re b ro -sp in a l f lu i d  in  each case are  s e t  out in  Table 26.

Each one o f  th e se  oases m ight w e ll have been 

diagnosed as p o lio m y e litis  had th ey  appeared in  an  

epidem ic p e rio d , and c o n tra r iw ise , a l l  the  n o n -p a ra ly tic  

cases  o f  p o lio m y e litis  in  th e  re c e n t outbreak might have 

been  diagnosed as lymphocytic m en in g itis  had they  

occurred  sp o ra d ic a lly .

McAlpine e t  a l .  (1947), w ritin g  on th is  to p ic , 

s t a t e  " th e re  can be no doubt th a t  in  th i s  country 

(G reat B r i ta in )  a  form o f  benign o r a s e p tic  m en in g itis  

e x i s t s ,  which i s  caused by one or more s t r a in s  o f  v iru s  

d esc rib ed  by Armstrong and L i l l i e  (1934). F u rth e r , 

i t  must be r e a l i s e d  th a t  th i s  form of v iru s  m en in g itis  

may appear in  epidemic form. N evertheless we a re  not 

convinced th a t  up to  the p resen t time th i s  c o n d itio n  has 

been a t  a l l  common in  th i s  coun try , although i t  should  be 

added th a t  many cases were seen in  Serv ice personnel in  

th e  M iddle E ast during th e  l a te  w ar. The symptomatology 

i s  so s im ila r  to  th a t  o f p o lio m y e litis  th a t  no sep ara te  

d e sc r ip tio n  i s  c a l le d  fo r .  Involvement o f th e  c e n tr a l  

nervous system i s  r a r e  in  benign lymphocytic m en in g itis . 

The degree o f  p leo cy to s is  in  th e  ce reb ro -sp in a l f lu id  

i s  as  a  g en era l r u le  g re a te r  than  in  p o lio m y e litis ,
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Cere~bro-apinal f lu id  fin d in g s  in  th e  te n  p a tie n ts  

r e f e r r e d  to  on page 105.
Table 26.

Case No. P ro te in  
(mgns. per 
100 c . c . )

C ells
per

cu.mm.

Per c e n t. 
Ijymphs.

Per c en t. 
Po lys.

1 70 3

2 70 120 90 10

3 80 12 100 -

4 70 133 82 18

3 50 445 73

1̂-CM

6 60 36 100 -

7 65 108 52 48

8 40 26 100 -

9 80 360 91 9

10 65 480 87 13
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counts o f  over 500 c e l l s  being not uncommon" •

An epidemic o f  a sim ilar type o f m eningitis occurred 

in  the south east o f Stance in  the spring and autumn of  

1945* and was described by Sohier and G-aubert (1946). 

Their observations were based upon 1,000 known

cases in  cer ta in  Departments and several hundred

others". They described the i l ln e s s  as an acute 

in fec tio u s  condition  o f sudden on set, w ith headache 

and high fever . The cerebro-spinal f lu id  showed 10 to  

200 lymphocytes per cu.mm. and 40 to 60 rngns. o f protein  

per 100 c .c .  The fever resolved and the p a tien ts , apart 

from a " fa ir ly  pronounced resid u al asthenia", f e l t  w ell 

again in  fran 4 to  7 days. Sohier and G-aubert transm itted  

the d isease to  human volunteers by intravenous inoculation  

o f  cerebro-sp inal f lu id  taken from patien ts in  the fourth  

day o f the i l ln e s s ,  and the authors concluded that i t  

was caused by a v iru s. The capricious d istr ib u tio n  o f  

the cases i s  s tressed , and appears very sim ilar to  that 

pertain ing in  p o lio m y e litis . They dispose o f the 

suggestion  that the syndrome might have been lymphocytic 

m enin gitis on the grounds that they could fin d  no record  

o f  th is  d isease occurring in  epidemic form.
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There i s  thus evidence th a t  sporad ic  and epidem ic 

ben ign  lym phocytic m en in g itis  and ano ther foxm o f  epidemic 

m en in g itis  running a benign course -  a l l  in d is tin g u ish a b le  

from n o n -p a ra ly tic  p o lio m y e litis  -  can occur, and 

th e re  i s  th e re fo re  th e  p o s s ib i l i ty  th a t  th e  non-paralysed  

cases in  a  p o lio m y e litis  outbreak might in  f a c t  be cases 

o f  benign  lymphocytic m en in g itis  o f  a concurrent epidem ic.

G landular Fever.

The fa c t  th a t  th e re  may be involvement o f  th e  

c e n tr a l  nervous system in  g lan d u la r fe v e r has been 

re f e r r e d  to  by sev e ra l w orkers. Slade (1946) describes 

th i s  occurrence and s ta t e s  th a t  the s igns and symptoms 

most freq u e n tly  met w ith  a re , in  o rder o f th e i r  

development, headache, nuchal r i g i d i t y ,  le th a rg y , 

muscle tw itc h in g , f a c ia l  p a ra ly s is ,  nausea and photophobia. 

He a lso  s ta te s  th a t  in  th ese  cases th e  c e reb ro -sp in a l 

f lu i d  shows a  lymphocytic p leo cy to s is  w ith  an in c reased  

amount o f  p ro te in .

Landes e t  a l .  (1941) pub lished  the  no tes o f a  case 

o f  in fe c tio u s  mononucleosis w ith  involvement o f the  

c e n tr a l  nervous system. The p a tie n t was a  man aged 21 

who was adm itted  to  h o s p ita l  on May 19 $ 1940. Ten days
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p rev io u s ly  he had developed p a in  in  one c a l f ,  and th i s  

was fo llow ed  th e  next day by headache and d iz z in e s s .

His g a i t  g rad u a lly  became unsteady and he had freq u en t 

a t ta c k s  o f  nausea and vom iting. On adm ission to  

h o s p ita l  he was very i r r i t a b l e ,  becoming le th a rg ic  l a t e r ;  

he complained o f severe f r o n ta l  headache and h is  

tem perature was 101°F. His speech was s lu r re d  and 

m uscular co -o rd in a tio n  in  arms and leg s  was poor. There 

was no p a ra ly s is .  The c e reb ro -sp in a l f lu id  was examined 

on adm ission to  h o s p ita l  and on two fu r th e r  occasions a t  

te n  day in te rv a ls .  No in c rease  in  c e l l s  was found a t  

any tim e, bu t th e  amounts o f  p ro te in  a t  th e  th re e  

exam inations were 156, 170 and 77 mgms. Pe r  100 c .c .  

re s p e c tiv e ly . The blood on th e  s ix th  day a f t e r  

adm ission showed 14*000 w hite  c e l l s  per cu.nm ., QQ% o f 

them lym phocytes, w hile  th e  h e te ro p h ile  a g g lu tin a tio n  

t e s t  was p o s it iv e  in  a  d i lu t io n  o f 1 in  1024.

The w r ite r s  s t r e s s  th e  fa c t  th a t  lymphadenopatby 

d id  not appear u n t i l  twelve and splenanegaly  u n t i l  

f i f t e e n  days a f t e r  adm ission, and they make a  p lea  fo r  

c a rry in g  out th e  h e te ro p h ile  a g g lu tin a tio n  t e s t  in  the  

presence o f acu te  c e re b ra l symptcms o f unknown e tio lo g y .
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Tidy (1945) > w ritin g  on G-landular Fever, r e f e r r e d  

to  th e  n e u ro lo g ic a l m a n ife s ta tio n s  o f th e  disease* He 

s ta t e d  th a t  th e  b ra in ,  m eninges, sp in a l co rd  and c r a n ia l  

and p e r ip h e ra l nerves might be invo lved , b u t th a t  th e  

commonest form was th e  meningeal* There was no co n stan t 

o rd e r in  which th e  ty p ic a l  b lood changes, g landu lar 

enlargem ent and n eu ro lo g ica l symptans developed, and 

th e i r  com parative s e v e r i ty  v a r ie d .

In  a  fu r th e r  a r t i c l e  Tidy ( 1946) d iscussed  the  

d i f f e r e n t i a l  d iagnosis  o f benign lymphocytic m en in g itis  

and g lan d u la r fe v e r . He was unable to  f in d  any case 

re p o r t  in  th e  l i t e r a t u r e  in  which benign lymphocytic 

m e n in g itis  had been diagnosed to  th e  exclusion  o f 

g lan d u la r fev e r by haem atological and s e ro lo g ic a l t e s t s .  

The im p o ss ib ility  o f d is tin g u ish in g  n o n -p a ra ly tic  

p o l io n y e l i t i s  from benign lymphocytic m en in g itis  has 

been po in ted  out in  a  previous paragraph , and now 

evidence has been s e t  down to  show th a t  lymphocytic 

m en in g itis  sometimes cannot be d is tin g u ish ed  from 

g lan d u la r fe v e r. Thus the  q u estio n  a r is e s  as to  whether 

seme o f  th e  p a t ie n ts  diagnosed as having p o l ic n y e l i t i s  

i n  th e  1947 outbreak d id  not in  f a c t  have g lan d u la r fev e r.
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The lan d er and Shaw (1941) observed, w ith  re g a rd  to  

a  s e r ie s  o f  cases  o f g lan d u la r fev e r which they  s tu d ie d , 

th a t  th e  d iag n o sis  was very  s tro n g ly  suggested  in  e&oh 

case a t  th e  f i r s t  exam ination. M oreover, during th e  

prev ious two y ears  they  had s tu d ie d  numerous obscure 

i l ln e s s e s  in  c h ild re n  haem ato log ica lly  and s e ro lo g ic a lly  

w ithou t the  presence o f  g lan d u la r fev e r being d iscovered . 

One m ight in f e r ,  th e re fo re , th a t  even when meningeal 

symptoms a re  caused by g landu lar fe v e r , one could  

expect to  f in d  o th e r  more ty p ic a l  s igns o f the  d isease  

such as lymphade nopat by, splenomegaly o r f a u c ia l  membrane. 

In  th e  same a r t i c l e  th ese  au thors s ta t e  th a t  more o f te n  

th an  n o t, ce reb ro sp in a l f l u i d  exam ination in  p a tie n ts  

w ith  g lan d u la r fev e r re v e a ls  normal f in d in g s , but they  

produced evidence th a t  changes may occur. D e ta ils  o f the 

c e re b ro -sp in a l f lu id  f in d in g s  in  13 cases showed th a t  the  

number o f  c e l l s  v a r ie d  from 6 to  630 per cu.ram. The 

symptoms o f  these  p a t ie n ts  were v a r ia b le ;  some had 

s lu g g ish  speech and m ental confusion; none had p e rip h e ra l 

p a ra ly s is .

In  c o n tra d is t in c tio n  to  th e se  w r i te r s ,  Tidy (1945)* 

quoted above, emphasised th a t  the  d isease  might p resen t
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w ith  n e u ro lo g ic a l s ig n s  and symptoms alone -  th e  

g la ndu la r  phase having passed  un n o ticed  or not y e t 

having become e v id en t. In  conclusion  he s ta t e d  "the  

d iag n o sis  o f  g lan d u la r fe v e r i s  c le a r ly  l i a b le  to  be 

overlooked in  th e  presence o f  n eu ro lo g ica l com plica tions. 

T his i s  s p e c ia l ly  so in  th e  severe form, in  which 

g la ndu la r  enlargem ent i s  u s u a lly  la te  and s l i g h t ,  and 

th e  e a r ly  b lood  count shows a moderate po lynucleosis  or 

normal r e s u l t ,  and i s  not o f te n  rep ea ted " .

In  November, 1946, a  c h i ld  aged 11 months developed

a  f e b r i l e  i l ln e s s  follow ed by p a in  and lim pness in  th e

r ig h t  a m . A week l a t e r  he was sen t to  h o s p ita l  as a

c a s s  o f  p o lio m y e litis . There the  p a ra ly s is  was no ted ,

b u t confirm atory  c e re b ro -sp in a l f lu i d  exam ination was

not p o ss ib le  owing to  the  f lu id  being contam inated w ith

b lood . The fo llow ing day he was tra n s fe r re d  to  th e  C ity

H o sp ita l, Aberdeen where exam ination rev ea led : an a l e r t

c h ild ;  a f e b r i le ;  no neck r ig id i ty ;  sev e ra l en larged

lymph nodes in  bo th  g ro in s ; sp leen  palpab le  one inch
✓

below th e  l e f t  c o s ta l  m argin; ap p rec iab le  weakness o f 

th e  r ig h t  d e l to id ,  t r i c e p s ,  b iceps b ra c h ii  and g lu te a l  

m uscles. C ereb ro -sp inal f lu id  exam ination showed no
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abn o rm ality , b u t th e  b lood p ic tu re  showed 12,500 w hite  

c e l l s  p e r cu .nm ., w ith  74$ lymphocytes. The normal 

w hite  b lood c e l l  count a t  the  end o f th e  f i r s t  y ea r o f  

l i f e  i s  s ta te d  to  15*000 per cu.ram., w ith  60$ to  65$ 

lymphocytes* (Sheldon, 1946 )> so th a t  a lthough the p a tie n t* s  

count was fo r  p r a c t ic a l  purposes w ith in  the  l im its  o f 

n o rm a lity , th e  whole syndrome suggested  th a t  th e  c h i ld  

m ight be su ffe r in g  from g lan d u la r fe v e r , com plicated 

p o ss ib ly  by p o lio m y e litis . But w ithout means fo r  

id e n tify in g  the  e t io lo g ic a l  ag en t, the  tru e  d iagnosis 

in  t h i s  c a se , as in  o th e rs  o f  a  l ik e  n a tu re , remains 

u n c e r ta in ,

G u illa in -B arre ' D isease.

G u il ia in , B arre and S tro h l f i r s t  described  th i s  

syndrome in  1916, and po in ted  out th a t  the main d iffe ren c es  

from p o lio m y e litis  were th e  absence o f gross w asting  

and, c h a r a c te r i s t i c a l ly ,  a marked c e l l - p r o te in  d is s o c ia tio n  

in  the  c e re b ro -sp in a l f lu id  -  "hyperalbuninose du 

l iq u id e  cep h a lo -rach id ien  sans re a c t io n  c e l lu la i r e " .

Holmes C19*17) d esc rib ed  twelve cases o f a  s im ila r  

■type, two o f whom d ied . He c a l le d  th e  syndrome "acute 

in fe c t iv e  p o ly n e u r i t is " ,  and noted degenerative changes
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in  th e  s c ia t i c  nerves and no changes in  th e  c e n tr a l  

nervous system , except fo r  minimal ch ra n a to ly s is  in  th e  

a n te r io r  horn c e l l s  and in  th e  Betz c e l l s  o f  th e  m otor 

o o rtex . He s ta t e d ,  however, th a t  exam ination o f  the  

c e re h ro -sp in a l f lu id  was made in  only th re e  o f h is  

c a se s , and th a t  no abnorm ality  was found in  any o f them.

T h ir ty - f iv e  cases were c o lle c te d  by G ilp in  e t a l .  (1936) 

a t  th e  Mayo C lin ic  between 1918 and 1935* They s ta te d  

th a t  th e re  was u su a lly  a  f e b r i le  onset follow ed, a f t e r  

a l a te n t  p e rio d  vary ing  fran  a  few days to  two months, 

by p a ra e s th e s ia , pa in  in  the  limbs and p ro g ressive  

p a ra ly s is .  There was no t ru e  atrophy o f the  a f fe c te d  

m uscles. The c e reb ro -sp in a l f l u i d  con tained  from 100 

to  800 mgpis. o f p ro te in  per 100 c .c .  and frcm 1 to  80 

c e l l s  p e r cu.mm. Only th re e  cases had more th an  21+ 

c e l l s  per cu.mm.

As reg ard s  th e  p a th o lo g ic a l f in d in g s , they  po in ted  

out th a t  the  changes in  the  s p in a l nerve trunks were 

degenera tive  said not inflam m atory, and a lso  th a t  Mthe  

gang lion  c e l l s  o f  the  a n te r io r  horns o f the sp in a l 

co rd  were norm al, and th e re  was no degenera tion  in  the 

nerve ro o ts  w ith in  the  sp in a l can a l” .
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These au thors a lso  s ta te d  th a t  where recovery  

occurred  in  th e i r  p a t ie n ts ,  i t  was p r a c t ic a l ly  always 

com plete; ..."W e have seen seme fa u l ty  re g e n e ra tio n  or 

s l ig h t  re s id u a l  weakness, bu t never a iy  g ross  d e feo t" .

In  th e  reco rd s  o f th e  Aberdeen C ity  H o sp ita l, 

th e  Aberdeen Royal In firm ary  and th e  Royal Aberdeen 

H o sp ita l fo r  Sick C h ild ren , case n o tes  have been found 

r e la t in g  to  12 p a t ie n ts ,  adm itted  to  one o r o th e r o f 

th e se  in s t i t u t i o n s ,  in  whom the d iagnosis o f G -uillain- 

Barre/ d isea se  might w e ll be su b s ta n tia te d . D e ta ils  o f 

th e se  p a t ie n ts  have been s e t  out in  Table 27 along 

w ith  th e  r e s u l t s  o f c e re b ro -sp in a l f lu id  exam ination 

no ted  in  th e  case rec o rd s .

These show, in  th e  f i r s t  p la c e , th a t  none o f  the  

cases w ere, ap p a ren tly , a s so c ia te d  w ith  each o th e r , as 

they  came from w idely sep a ra ted  p a r ts  and th e  dates o f 

onset were q u ite  d i s t in c t .  Thus, i f  the  co n d itio n  i s  

caused by an in fe c tio u s  agent -  which i s  r e a l ly  

u n lik e ly  in  view o f  the  p a th o lo g ic a l f in d in g s  -  then i t  

i s  no t h ig h ly  in fe c tio u s .

Secondly, w ith  th e  excep tion  of case 12, the  

p ro te in  co n ten t o f th e  c e reb ro -sp in a l f l u i d  d if fe re d
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w idely  ftp cm th a t  found in  p o l ic c y e l i t i s  -  th e  h ig h e s t 

v a lu e  found in  th e  1947 A berdeenshire cases was 80 mgms. 

p e r 100 c .c .  (T ables 18 -  21).

Case 12, who came to  au topsy , was found to  have 

acu te  changes in  th e  ganglion  c e l l s  o f  th e  sp in a l cord  

and m edu lla , and in  th e  l ig h t  o f  the  f in d in g s  of G ilp in  

e t  a l .  (1936) and Holmes (1917)» i t  i s  doubtfu l i f  th i s  

w as, in  f a c t ,  a  case  o f p o ly ra d ic u lo n e u ro n itis . The 

view was expressed in  th e  post-mortem re p o r t  th a t th e re  

was in s u f f ic ie n t  p e riv a sc u la r  lymphocytic i n f i l t r a t i o n  

to  j u s t i f y  a  d iagnosis o f p o lio m y e litis . The patientfs 

h is to ry  was of 12 weeks p rog ression  o f p a ra ly s is ,  and 

th i s  to o  makes p o lio m y e litis  a  most u n lik e ly  d iag n o sis. 

But w hatever th e  t ru e  d iag n o sis , I  th in k  i t  could  not 

have been p o ly rad icu lo n eu ro n itis .

ttLandryts ” P ara lysis .

Landry, in  1859# described  a case o f acu te  

ascending p a ra ly s is  o f f la c c id  ty p e , involv ing  the  

lower e x tre m itie s , the  tru n k , th e  upper e x trem itie s  

end f in a l ly  th e  v i t a l  c e n tre s . There were seme 

o b je c tiv e  sensory  changes, and on post mortem exam ination
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he found no abnorm ality  in  th e  c e n tr a l  nervous system.

As a  te c h n ic a l term , "Landry1 s p a ra ly s is "  

p re c is io n , e t io lo g ic a l  o r p a th o lo g ic a l, and i t s  c l i n i c a l  

w orth  i s  a  l i t t l e  dubious. The name l in g e rs  on, bu t i t  

i s  becoming in c re a s in g ly  c le a r  th a t  a l l  p a tie n ts  w ith  

th i s  type o f p a ra ly s is  have p a th o lo g ica l changes to  

ex p la in  i t .

Wickman (1913) recogn ised  a form o f  p o lio m y e litis  

s im ila r  to  Landry 's p a ra ly s is  and s ta te d  th a t  the 

p a ra ly s is  spread up , or more r a re ly  down, the sp in a l 

co rd , o f te n  involv ing  the  bu lb . C ran ia l nerves were 

a tta c k e d , and as th e  re s p ira to ry  c en tre  became 

im p lica ted , dyspnoea appeared, death  occurring  on th e  

t h i r d  o r fo u r th  day. I f  recovery  took p lace , signs of 

a  w idespread sp in a l type o f the  d ise a se , occasio n a lly  

a s s o c ia te d  w ith  c ra n ia l  nerve p a ra ly s is ,  p e rs is te d .

In  1910 P ir ie  described  ascending p a ra ly s is  in  a 

man o f  41 y e a rs , and s ta te d  th a t th e re  was h is to lo g ic a l  

evidence a t  post mortem th a t  i t  was caused by p o lio ­

m y e l i t i s .  Reference has a lread y  been made in  the  

h i s to r i c a l  s e c tio n  to  M onro's (1911) case o f ascending 

p a ra ly s is .

In  1916 H arrington and Teacher described  a case o f
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ascending p a ra ly s is  in  a  woman o f 48 y e a rs , and th ey  

made a  d iagnosis  o f "subacute a n te r io r  p o lio m y e litis " .

W ilson (1940) s ta t e s  h is  op in ion  th a t  the  conception  

o f  a  s e l f  con tained  L andry 's p a ra ly s is  has been reduced 

alm ost to  van ish ing  p o in t, and th a t  the  te rn  "acu te  

ascending p a ra ly s is "  su ffe rs  a l ik e  from c l in ic a l  

am biguity and p a th o lo g ic a l d iv e r s i ty .  He p o in ts  out 

th a t  an ascending type o f p o lio m y e litis  i s  w ell 

reco g n ised , but th a t  th e re  a re  se v e ra l o th e r causes o f i t .

Pfcaa the  reco rd s  o f the  C ity  H o sp ita l, Aberdeen 

and th e  Royal In firm ary , Aberdeen, case notes have been 

found o f s ix  p a tie n ts  in  whom the  d iagnosis of acute 

ascending m y e litis  or L andry 's p a ra ly s is  was made. With 

th e  excep tion  o f  one p a tie n t who recovered  com pletely, 

a l l  d ied  o f  re s p ira to ry  f a i lu r e ,  due apparen tly  to  bu lbar 

involvement in  four cases , and to  in te r c o s ta l  and 

diaphragm atic p a ra ly s is  in  one case . Records o f the 

r e s u l t  o f c e reb ro -sp in a l f lu id  exam ination were made in  

only  two of the  c ase s . In  one o f  these  i t  showed normal 

fin d in g s  and in  th e  o th er showed 5 c e l l s  per cu.mm. and 

250 mgas. o f p ro te in  per 100 c .c .  This l a t t e r  case could 

th e re fo re  be c l a s s i f i e d  as one showing the  G u illa in -B arre  

syndrome, a lread y  d iscussed .



In  th e  1947 A berdeenshire outbreak o f p o lio m y e lit is , 

one p a tie n t  (Case 75) d ied  as a  r e s u l t  o f ascending 

p a ra ly s is ,  and th e  p o st mortem fin d in g s  confirm ed th a t  

th e  co n d itio n  was due to  p o lio m y e litis .

In  f iv e  o th e r p a t ie n ts ,  excluding those who d ied , 

th e re  was evidence o f spread  o f the  le s io n  e i th e r  up or 

down th e  sp in a l cord  a f t e r  the  i n i t i a l  -  and u su a lly  

maximal -  p a ra ly s is  had s e t  in  (Cases 4* I t  3&, 60 and 71).

I t  may be concluded, th e re fo re , th a t  an acute 

ascending f a t a l  type o f p o l i a iy e l i t i s  e x is t s ,  bu t th a t  

o th e r d isea ses  may g ive a s im ila r  neu ro lo g ica l p ic tu re ; 

and a lso  th a t  the  o rder o f  appearance o f the p a ra ly s is  

in  p o lio m y e lit is ,  spread out over the  space of some days, 

can suggest ascending o r descending n y e l i t i s ,  or bo th .

Tuberculous M en in g itis .

The advent o f streptom ycin has brought in to  

prominence th e  importance o f the e a r ly  d iagnosis o f 

tubercu lous m e n in g itis , and th e re  a r is e s  sim ultaneously 

th e  qu estio n  o f  i t s  d i f f e r e n t ia t io n  from p o lio m y e litis .

Fourteen cases o f tubercu lous m en ing itis  were 

adm itted  to  th e  C ity  H o sp ita l, Aberdeen in  1947> and in  

seven o f  them the  d iagnosis was e s ta b lish e d  by the
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f in d in g  o f  tu b e rc le  b a c i l l i  in  the  c e re b ro -sp in a l 

f l u i d  a t  f i r s t  exam ination, -while in  th e  rem ainder i t  

was c lin ch ed  re tro s p e c tiv e ly  as a  r e s u l t  o f guinea p ig  

in ocu la tion*

The onset o f tubercu lous m en in g itis  i s  e s s e n t ia l ly  

in s id io u s , w hile th a t  o f p o lio m y e litis  i s  sudden and 

f re q u e n tly  follow ed by a period  o f w ellbeing  befo re  

m eningeal symptoms appear.

Examination o f th e  c e reb ro -sp in a l f lu id ,  qu ite  ap a rt 

from th e  i s o la t io n  o f  th e  tu b e rc le  b a c il lu s  f ra n  i t ,  

h a s , as a r u le ,  been found to  be o f considerab le  

a s s is ta n c e  in  th e  d i f f e r e n t ia t io n .  The ce reb ro -sp in a l 

f l u i d  fin d in g s  in  the  fo u rteen  cases o f tuberculous 

m en in g itis  m entione, a re  s e t  out in  Table 28. In 

comparison w ith  those from the  cases o f p o lio m y e litis  

occu rring  in  Aberdeen in  1947 (Tables 18-21 ) , they  show 

t h a t ,  in  the  cases o f tuberculous m e n in g itis , the p ro te in  

le v e l  was h igher (average 174 mgms. per 100 c . c . )  than  

i n  the  cases o f p o lio m y e litis  (average 49 mgjns. per 100 c . c . ) .  

The t o t a l  and d i f f e r e n t ia l  c e l l  counts, on the  o ther hand, 

a re  not markedly a t  variance  in  th e  two d isea ses .

The r e s u l t s  o f ch lo rid e  estim atio n s  were not a v a ilab le  

ro u tin e ly  in  a l l  th e  p o lio m y e litis  c a se s , bu t the  lowest
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C ereb ro -sp in a l F lu id  in  Tuberculous M en in g itis . 

# ( a t  f i r s t  exam ination)

Case No* Age
(y rs )

P ro te in  
(mgns. per
100 c . c . )

C hloride 
(mgns. per 
100 c .c .  )

C e lls
per

cutnm<

Per
cen t.

lymphs

Per
c en t.

, po ly s.

T.B.

1 38 250 610 I 84 89 11
2 8 230 695 240 98 2
3 7 130 680 68 98 2 -

4 21 120 620 56 98 2 +
5 20 100 670 126 98 2 +
6 3 110 685 60 98 2 -

7 21 270 600 300 - - +
8 20 120 610 130 - - +
9 18 280 - 132 ! - - +

10 32 2 AO 640 -  ! 98 2 -
11 6 150 670 270 98 2 -
12 20 170 665 340 47 53 -
13 40 140 630 360 98 2 +
14 15 120 680 350 99 1 +
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f ig u re  recorded  was 700 mgns. per 100 c .c ,  w hile  th e  

h ig h e s t va lue  in  th e  cases o f tubercu lous m en in g itis  

was 695 mgns. per 100 c .c .

R ecen tly , s t r e s s  has been la id  on the value o f  

sugar estim atio n s  in  the  c e reb ro -sp in a l f lu id  in  

r e l a t io n  to  th e  e a r ly  d iagnosis o f  tuberculous 

m en in g itis  (Rubie and Mohun, 1949), bu t these  estim atio n s 

were not made ro u tin e ly  in  th e  Aberdeen cases under review .
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SIMdARY AND CONCLUSIONS.

H is to r ic a l .

According to  the  a v a ila b le  ev idence, p o lio m y e litis  

has probably e x is te d  in  Sco tland  since a t  le a s t  1772. In  

th e  l i t e r a t u r e ,  no p o s itiv e  proof has been found th a t  the 

d isease  was p re sen t in  A berdeenshire before  the l a t t e r  

p a r t  o f  the  n in e te en th  cen tu ry .

P o lio m y e litis  f i r s t  became n o t i f ia b le  in  Aberdeen 

in  ^3 ^ 9  and the g re a te s t  recorded  epidemic th e re  

occurred  in  1916.

Epidemiology.

The r u r a l  incidence o f the  d isease  in  the  North 

E as t o f  Scotland  i s  s l ig h t ly  h igher than  the  urban r a te .

I t  i s  suggested  th a t  th is  d iffe ren ce  in  incidence may 

become even le s s  ev iden t in  view of the  increasing  

f a c i l i t y  o f  modern tra n s p o r t .

Only in  th e  y ears  1916 and 1947 were th e re  a 

s u f f ic ie n t  number o f cases in  Aberdeenshire to  w arrant 

th e  t i t l e  "epidem ic” by the  minimum American standards. 

P r io r  to  1947, the h ighest incidence o f  po lio m y elitis
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in  England and Wales was 3 .8  per 100,000; th is  

fig u re  has been surpassed on seven occasions in  

Aberdeenshir e .

In the County o f Aberdeen, cases o f  the disease  

have been w idely scattered, during the years under 

review , but two highly lo ca lised  outbreaks -  in  

IJyvie and C o llie sto n  -  have been mentioned. The 

case incidence in  the City of Aberdeen bears no 

rela tion sh ip  to  the population density#

The age incidence o f p o liom yelitis  i s  higher in  

the County o f Aberdeen than in  the C ity.

Comparing the  two epidemic years  1916 and 1947 

in  th e  C ity  o f Aberdeen, th e  age incidence was 

s ig n if ic a n t ly  h igher in  the l a t t e r  y ea r .

More males contract the disease than females.

The case fa t a l i t y  i s  highest in  the years o f low 

incidence. The o v era ll death rate in  the County o f  

Aberdeen i s  not higher than that in  Aberdeen City. In 

the 1947 epidemic, a l l  those who died were City patien ts. 

Persons in  the older age groups, although c o lle c t iv e ly  

more res is ta n t to  the d isease , die more read ily  than 

those o f any other age group, once they do contract i t .
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Jn seaso n al in c id en ce , th e  d isease  in  A berdeenshire 

i s  most p re v a len t between Ju ly  and October. In  th e  two 

y ea rs  o f  g re a te s t  recorded  incidence in  Aberdeen -  1916 

and 1947 “ lo c a l  m eteorological, co n d itions were 

m arkedly d if f e r e n t .

C ontacts between proved cases o f th e  d isease  were 

th e  excep tion  in  the  1947 Aberdeenshire ou tbreak , b u t i f  

m inor i l ln e s s e s  o f  a s so c ia te s  might be considered  to  be 

m ild  a tta c k s  o f p o lio m y e litis , then  n early  h a lf  the 

1947 oases were u n i ts  o f sm all m u ltip le  outbreaks.

Swimming Baths d id  not appear to  be sources o f 

in fe c t io n .

None o f th e  1947 Aberdeenshire cases had th e i r  

i l ln e s s e s  p re c ip i ta te d  by to n sillec to m y .

C ereb ro -sp in a l F lu id .

In  none o f the  1947 Aberdeenshire cases o f p o lio ­

m y e li t is  d id  exam ination o f the ce reb ro -sp in a l f lu id  

a t  the  time o f adm ission to  h o s p ita l  give any id ea  of 

what the  subsequent course o f the  d isease  would be.

P h y sica l A c tiv ity .

R est in  bed has no appreciab le  e f fe c t  upon the  

p rog ress  o f  the p a ra ly s is  in  p o lio m y e litis  once i t  has
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s t a r t e d ,  o r once th e  p re p a ra ly tic  s tag e  i s  over.

D if f e r e n t ia l  D iagnosis,

Five co n d itio n s  which may have s im ila r  c l in ic a l  

fe a tu re s  to  p o lio m y e litis , and which have been met w ith  

in  Aberdeen, have been d iscussed .

Without is o la t in g  the  v iru s ,  i t  i s  im possible to  

d is tin g u is h  between benign lymphocytic m en ing itis  and 

n o n -p a ra ly tic  p o lio m y e litis .

In  th i s  study  1 have t r i e d  to  e lu c id a te  same o f 

th e  problems th a t  p o lio m y e litis  p re sen ts . A ll th a t  has 

in  f a c t  been accomplished has been to  show th a t the same 

fundamental problems e x is t  in  Aberdeenshire as they do 

in  o th e r p a r ts  o f th e  w orld -  the  appearance o f 

epidem ics, the  changing age inc idence , the high m o rta lity  

in  the  low incidence age groups, the  apparent increase  in  

th e  number o f n o n -p a ra ly tic  cases -  and sev e ra l more. I  

have t r i e d  to  ex p la in  them in  th e  l ig h t  o f published  

epidem iologic and experim ental in v e s t ig a tio n s , and
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th e re in  have accom plished nothing new.

There i s ,  however, one im pression  th a t  I  have 

gained  from com piling th e  T hesis, and i t  i s  th a t  changes 

in  th e  in d iv id u a l s  o r h o sts  are  as im portant as changes in  

v iru s  o r environment in  fo s te r in g  the appearance o f 

th e  d ise a se . That the  v iru s  can change ho th  in  

in v asiv e  power and immunologic type has been m entioned 

a lre a d y , bu t I  th ih k  th a t  th ese  f a c to r s ,  per se , a re  

in s u f f ic ie n t  to  account fo r  anything l ik e  a l l  the 

m an ife s ta tio n s  o f th e  d isease .

The v iru s  to  my mind must be very w idespread in  

th e  community, and in  order to  exp la in  is o la te d  cases 

o f th e  d isease  in  bo th  endemic and epidemic tim es -  in  

every  age group -  a t te n t io n  should be d ire c ted  not so 

much as to  whether the  v iru s  i s  p resen t in  the  a lim entary  

t r a c t ,  as to  those  circum stances which perm it i t s  e n try  

from th e re  to  the  c e n tra l  nervous system.

The high m o r ta li ty  amongst th e  h igher age groups 

where th e  incidence i s  low might be exp lained  on the  

rarity o f a  p o r ta l  o f en try  appearing in  the  a d u lt.

A dults a re  presumably Ju st as o f te n  exposed to  the  v iru s  

a s  c h ild re n , and perhaps th e i r  defence arrangements are
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such th a t  the v iru s  i s  seldom allow ed to  pass from th e  

a lim en tary  t r a c t  to  th e  c e n tr a l  nervous system , a nd 

th e n  on ly  because a  p o r ta l  o f  en try  fo r  some reason  

appears .

An exp lana tion  o f why seme in d iv id u a l who are  

known to  have been in  co n tac t w ith  the  d isease  in  th e  

p a s t ,  and y e t did not co n tra c t i t  u n t i l  some years 

l a t e r ,  might be made on the  same th eo ry .

That th e  very  appearance o f epidemics could be 

exp lained  on th e se  grounds a lso  i s ,  to  my mind, not 

ou tw ith  th e  bounds o f p o s s ib i l i ty .  Increase in  

numbers and v iru le n c e , and changes in  the  immunologic 

type o f  the  v iru s  th e re  may b e , but I  th ink  th a t the 

reason  fo r  any one in d iv id u a l c o n trac tin g  the d isease 

probably  l i e s  u ltim a te ly  w ith  him and not w ith  the 

v iru s .  The presence o f hea lth y  c a r r ie r s  has been 

proved, bu t i t  i s  p o ssib le  th a t  they  might succumb to  

th e  d isease  i f  the v iru s  were ab le  to  f in d  a p o rta l o f 

e n try  to  the  c e n tr a l  nervous system, in s te a d  o f remaining 

in  the  pharynx o r bowel, where i t  can do no ham .

The ex is ten ce  o f th i s  p o r ta l  of en try  i s  e a s ie r
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to  p o s tu la te  th an  to  lo c a te  or d esc rib e , and th e re  is  

l i t t l e  new in  th e  hypothesis i t s e l f .  But from th i s  

s tudy  o f  th e  behaviour o f  th e  d isease  in  A berdeenshire, 

I  have cane to  th e  conclusion  th a t  some such mechanism 

must be p re sen t to  exp la in  some o f the  problems th a t  

a r i s e .



130

A P P E N D I X .

Summaries of a l l  the  1947 cases in  th e  C ity  and County 

o f Aberdeen a re  s e t  out in  th e  Appendix in  chronolog ioal 

o rd e r of t h e i r  adm ission to  H o sp ita l.

E xplanatory  no tes  of the  various headings o f the  

Summaries a re  s e t  out below:

(1) Type of D isease -  shown by a s in g le  l e t t e r  a t  the  top 

r i g h t  hand co rner of each summary.

'D* -  p a t ie n t  d ied .

•p» -  p a ra ly s is  which d id  no t recover com pletely.

*R* -  p a ra ly s is  which recovered com pletely.

'M' -  meningeal re a c tio n  w ith  no p a ra ly s is .

(2) Recent A c t iv i t ie s  and C ontacts.

The a c t i v i t i e s  of the  p a t ie n t  w ith in  the  th ree  weeks 

p r io r  to  the  onset of the  d isease  were a sc e rta in ed  along w ith  

a  l i s t  of c h ild  co n tac ts  during the  same perio d , no ting  any 

minor i l ln e s s  amongst them. S p ec ia l emphasis was l a id  upon 

v i s i t s  to  swimming b a th s  and cinemas, bu t o ther p o ssib le  

sources of in fe c tio n , e .g . p u b lic  tra n sp o r t and shops, were 

n o t in v e s t ig a te d . P a s t m edical h is to r ie s  were seldom re lev an t 

and have th e re fo re  been excluded, bu t c a re fu l enquiry was made 

f o r  fam ily  h is to r ie s  of p o lio m y e litis . None of the  p a t ie n ts  

had re c e n t h is to r ie s  of an opera tion  upon the  nose or th ro a t.
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(3) Incubation Period,

This has been ind icated  in  p ossib le  oases when d irect  

or in d irec t contact with proved cases was known*

(4 ) H is to ry  of Onset*

This was obtained from the patient or r e la t iv e s  or both 

and i s  n ecessa r ily  a mixture of symptoms and signs*

(3) Examination*

A b r ie f  summary of the sa lie n t c l in ic a l  features i s  made 

in  order to  c la s s ify  each case as to  type of disease* I t  was 

d if f ic u l t  to  a ssess  paralysis in  very young children e sp ec ia lly  

when i t  was not extensive.

(6) Progress*

The p a tien ts  were retained in  the C ity Hospital for  a 

minimum period of three weeks a fter  admission and l i t t l e  has 

been sa id  about th e ir  progress a fter  discharge* A ll those with  

severe p ara ly sis  were transferred to  Stracathro H ospital for  

orthopaedic treatment while the remainder were examined again 

a t the orthopaedic department some four weeks a fter  discharge 

from the C ity Hospital*

I
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Case 1. P.

P .R ., male, 32 y e a rs . Occupation -  M in is te r o f R elig io n .
Newtondee,
B ie ld s id e , Admitted 16.2.47
A berdeenshire. D ischarged 4 .3 .4 7

Reoent A c t iv i t ie s  and C ontacts. Except fo r  a v i s i t  to  the 
cinema on 11 .2 .47 , he had been a t  home. He was in  co n tac t 
a t  Newtondee R es id e n tia l School w ith  case 2, whose f i r s t  
symptom developed on 4.2.47*

Incubation  p erio d . I f  he was in fe c te d  by Case 2, the  
in cu b atio n  p e rio d  must have been, a t  most, 10 days and th a t 
i s  i f  i t  i s  assumed th a t  Case 2 was no t in fe c tio u s  before  h is  
symptoms began.

H is to ry  of Onset. On 14*2.47 he f e l t  sh ivery  and complained 
o f headache. Next day he wa3 unable to  speak and had 
developed weakness of the r ig h t  upper and lower ex trem itie s  
along w ith  r e te n tio n  of u r in e .

Eta mi n a tio n . Fevered; hiccough; de lirium ; nystagmus to
th e  r ig h t ;  p a re s is  of r ig h t  lower face and r ig h t  upper and 
lower e x tre m itie s . A ll s u p e r f ic ia l  and deep re f le x e s  
d im inished on the  r ig h t  s id e , p la n ta r  responses equivocal.

C ereb ro -sp in a l F lu id . P ro te in  -  50 mgms.$
C e lls  -  42 per cu.mm. -  a l l  lymphocytes.
C u ltu re  -  s t e r i l e
Wassermann R eaction -  neg ativ e .

P ro g ress . Temperature normal on 17*2.47. H is speech and 
m ental s ta t e  were re s to re d  by 25*2.47* Eleven months l a t e r  
th e  only d i s a b i l i ty  th a t  remained was s l ig h t  weakness of the  
r ig h t  hand.
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Case 2. P.

J .L . ,  m ale, 16 y e a rs . Mongol -  a t  sp e c ia l school.
Newtondee,
B ie ld s id e , Admitted 19.2 .47 .
A berdeenshire. D ischarged 4* 5*47*

Recent A c t iv i t ie s  and C on tacts . He had been under superv ision  
a t  the  in s t i tu t io n  and had no t been away from i t .  In  co n tac t 
w ith  a l l  the  o ther p a t ie n ts  and w ith Case 1, whose f i r s t  
symptom appeared 10 days a f t e r  the  onset of Case 2 's  i l l n e s s .

Incubation  P eriod . Could no t be c a lc u la te d .

H is to ry  of Onset. Became i l l  w ith  headache and fev e r on
4 .2 .4 7 , and p a in  and lim pness in  the r ig h t  arm appeared on
1 0 .2 .47 .

Erami n a tio n . Mongoloid fe a tu re s ;  f la c c id  p a ra ly s is  of r ig h t  
upper ex trem ity .

C ereb ro -sp in a l F lu id . P ro te in  -  40 mgms.^
C e lls  -  18 p er cu.mm. -  9d/o lymphocytes

polymorphs.
C u ltu re  -  s t e r i l e .

P ro g ress . There was s l ig h t  movement in  the  shoulder and 
f in g e rs  of th e  p a ra ly sed  limb when he was discharged.
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Case 3* P.

H. M., m ale, 7 years* 
43 Bum s Road, 
Aberdeen*

G-ordon' s C ollege School* 
Admitted 7*7.47
D ischarged 23 .9 .47 .

Recent A c t iv i t ie s  and Contacts* Holidays from school began 
on 26* £.47 and he had no t been out of Aberdeen* H is b ro th e r 
aged 3 y ears  remained w ell and no o th e r p u p il a t  Gordon13 
C ollege i s  known to  have co n trac ted  the disease*

Incubation  P e rio d * Could no t be c a lc u la te d .

H is to ry  o f Onset* On 4 .7 .4 7  he complained of pa in  in  the  l e f t  
shou lder and in a b i l i ty  to  move the  l e f t  arm.

Examination* A fe b rile . Complete p a ra ly s is  of the l e f t  upper 
ex trem ity  except fo r  th e  adductors of the  arm and some o f the 
i n t r i n s i c  muscles of the  hand*

C ereb ro -sp in a l Fluid* P ro te in  -  30 mgms.$
C e lls  -  3 pox* cu*mm*
C ulture  -  s te r i le *

Progress* Power s te a d i ly  re tu rn ed  to  the arm and on 
d ischarge  the  d e l to id  was the  only para ly sed  muscle in  the limb*
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Case 4*

W. C ., male, I3- years* 
15 N o rth f ie ld  P lace , 
Aberdeen*

P.

At Home*
Admitted 11.7*47•
D ischarged 8*10*47*

Recent A c t iv i t ie s  and Contacts* He had no t been away from 
Aberdeen, b u t was a t  the  beach on 4*7*47 end in  a pu b lic  park
on 6*7*47* He had been in o cu la ted  ag a in s t d ip h th eria  an 26*6*47*

In cu b a tio n  Period* Could no t be ca lc u la te d .

H is to ry  of Onset. P r e t t in e s s  and vomiting an 8.7*47* These
symptoms continued  and on 10*7*47 h is  r ig h t  arm became limp*

Examination* F ever; photophobia; i r r i t a b i l i t y ;  f la c c id
p a ra ly s is  o f the  r ig h t  arm, except fo r  some movement in  the 
hand*

C ereb ro -sp in a l F lu id . P ro te in  -  40 mgms.^
C e lls  -  69 per cu.inm. -  a l l  lymphocytes.
C ultu re  -  t t e r i l e .

P rogress* The tem perature rose  to  104*4^* cn 14*7*47 and 
on th a t  day p a ra ly s is  of the  l e f t  upper and lower ex trem itie s  
and neck appeared, and a t  the  same time the r ig h t  hand became 
f l a i l *  Improvement th e re a f te r  was minimal, the muscles of the 
neck and the  proxim al groups of muscles in  the a ffe c te d  limbs 
re g a in in g  none of t h e i r  power*

Remarks* The case  was unusual in  th a t  th e  o r ig in a l p a ra ly s is  
was fo llow ed 4  days l a t e r  by fu r th e r  much more ex tensive 
p a ra  3y s is*
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Case 5. P.

V.K., fem ale, y ea rs . 
5 K erloch P lace ,
T o n y ,
Aberdeen,

At T o n y  Day N ursery,

Admitted 11,7*47# 
D ischarged 26.7*47*

Recent A c t iv i t ie s  and C ontacts. Her tim e was spent e i th e r  
a t  hone or a t  the Day N urseiy . Her two b ro th e rs  aged 9 and 13 
y e a rs , her s i s t e r  aged 17 y e a rs , and the  10 o ther c h ild re n  in  
th e  same tenement had no symptoms a t  th is  tim e.

Incu b a tio n  P erio d . Could no t be ca lc u la te d .

H is to ry  of Onset. Sudden onset of l e f t - s id e d  convulsions 2 
hours p r io r  to  adm ission. Cough, dyspnoea and sh ivering  were 
a ls o  noted .

Exam ination, There was no fe v e r , but the re s p ira to ry  ra te  
was 60 p er minute and the pu lse  r a te  160 per m inute. Twitching 
of l e f t  face  and arm; r ig h t  p u p il la rg e r  than l e f t ;  abdominal 
re f le x e s  absen t; r ig h t  plA ntar response ex tensor.

C ereb ro -sp in a l F lu id . P ro te in  -  40 mgms.$
C ells  -  30 per cu.mm. -  a l l  lymphocytes.
C ulture -  s t e r i l e .

P ro g re ss . Fever continued u n t i l  14.7*47* P a re s is  of the l e f t  
upper ex trem ity  was f i r s t  no ted  on 12.7*47, but on 22.7*47 th e re  
were no abnormal c l in ic a l  f in d in g s . However, she was seen 
ag a in  on 29*9*47 when weakness and w asting were p resen t and 
th e  c h i ld  re fu sed  to  l i f t  h e rs e lf  w ith  th e  arm.
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Case 6, R.

J .G . , m ale, 10 years* On ho liday  from a Glasgow School.
30 S p i t a l ,  Admitted 13 .7 .47 .
Aberdeen. D ischarged 26#7.47.

Recent A c t iv i t ie s  and C on tacts. He was cm ho liday  from 
Glasgow w ith  h is  p a re n ts , and knew no one who had the d isease  
o r who l a t e r  developed i t .

Incubation  P e rio d . Could not be ca lc u la te d .

H is to ry  o f Onset. Headache, nausea and fe v e r  on 6.7.47 
fo llow ed by 6 days during which he f e l t  o ff  co lou r but not 
i l l  enough to  go to  bed. On 12.7.47 he went sunbathing and 
the  fo llow ing day developed severe headache and photophobia.

Examination. Fevered; photophobia; t o r t i c o l l i s  -  w ith  the 
head tu rned  to  the l e f t ;  neck and back s t i f f n e s s ;  Kemig*s 
Sign p re se n t; tw itch ing  of the  l e f t  shoulder and the r ig h t  
arm; r e te n tio n  of u rin e .

C ereb ro -sp in a l F lu id . P ro te in  -  60 mgms.^
C e lls  -  104 per cu.mm. -  96^ lymphocytes

polymorphs.
C ulture  -  s t e r i l e .
C h lo rid es- 700 mgms.^

P ro g re ss . Temperature was normal on 15.7.47 and u rin e  was 
voided  w ithout r e s o r t  to  a r t i f i c i a l  means. A ll abnormal 
p h y s ic a l s ig n s  had d isappeared by 19 .7 .47 . C erebro-sp inal 
F lu id  exam ination was rep ea ted  on th is  day and showed normal 
f in d in g s  -  40 mgms. p ro te in  3 c e l l s  p e r cu.mm. and 
c u ltu re  s t e r i l e .
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Case 7. p.

E .R ., fem ale, 12 years* On ho liday  from Aberdeen High School*
32 B elv idere  C rescen t, Admitted 21 .7 .47 .
Aberdeen. D ischarged 26 .9 .47 .

R ecent A c t iv i t ie s  and C ontacts. Two weeks before  admission 
she had been on ho liday  in  A rg y llsh ire  fo r  a  week, bu t had 
o therw ise  been a t  home. She attended  the  Aberdeen Town Swimming 
Baths on 19 .7 .47 . There was no connection between th i s  Case 
and Case 52 a s , a lthough they  a ttended  the same school, they 
were on holiday  when th i s  Case became i l l  and Case 52 was not 
adm itted  to  H o sp ita l u n t i l  S weeks l a t e r .  She had been in  
c lo se  co n tac t w ith  Case $6 in  June a t  G-irl G-uide m eetings but 
a s  Case 36 was n o t adm itted to  H osp ita l u n t i l  2 .9 .4 7 , i t  
seemed u n lik e ly  th a t  th e i r  i l ln e s s e s  were in  any way asso c ia ted .

In cu b a tio n  P erio d . Could no t be ca lc u la te d .

H is to ry  of Onset. Headache, fe v e r, d izz in ess , photophobia 
and anorex ia  a l l  began on 19 .7 .47 . Vomiting, s t i f f h e s s  in  
th e  neck, back and leg s  appeared the  next day along w ith 
weakness of her le g s .

jgram-ination. Fevered; tenderness of neck m uscles; 
weakness of the  ex tensors of the  r ig h t  knee and fo o t.

C ereb ro -sp in a l F lu id . P ro te in  -  60 mgms.$
C e lls  -  9 p e r ou.mm. -  a l l  lymphocytes
C ulture  -  s t e r i l e .

P ro g re ss . The p a ra ly s is  p rogressed  during the nex t 4 weeks 
and by 14.8.47 the  whole of the r ig h t  lower ex trem ity  had 
become f l a i l  and a l l  th e  muscles in  th e  l e f t  lower extrem ity 
were involved  to  a  g re a te r  or le s s e r  degree. On her discharge 
from H o sp ita l th e re  was seme improvement on the l e f t  s ide  but 
none in  th e  r ig h t  leg  in  which tro p h ic  v ascu la r changes had 
appeared.

Remarks. The p ro g ressio n  of th e  p a ra ly s is  in  th i s  Case was 
an unusual f e a tu re .
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Case 8 . p,

H»R* j  fw m le , 13 acnfhs* i t  hone*
17 South Milo Sod Avenue, Admitted 2 4 .7 .4 7 .
Aberdeen* d ischarged  7.10U 7*

R e c e n t A c t iv i t i e s  an d  C<*»t»^ts« :$h e a t  » «t« m |A
f o r  a  v i s i t  t o  a  C h ild  Y elf& re C lin ic  i n  A berdeen  2  in  if Hr iji
p r e T ia is 3 j9 f o r  in o c u la t io n  a g a in s t  f f ip f e t h e r ia
coogh * B ar c lo s e s t  con tac t was her si.ste.r aged 3 je.ajrs vso
had no  s g p n p to n s  a t  t h i s  t i n e ,

Tncnhaticp Beard od« CrQuio. not oe calcu lated*

H is to ry  o f Ctaset. ?evered and f r e t t j  on 17*7*47 *"d th e  
fo llo w in g  day. She then had no sjbewbls ts r tU  21*7*4? vhen 
h e r  l e f t  a m  was no ticed  to  he l in e ,

tfarwi waif* on* ? evened; scarl.at:ini.f cam rash  on shoiaJudifiTs *3mdi
c h e s t ;  naneanous m a l l  palpable- i jn s h  nodes cn both sidies c f  
neck ; photophobia; f la c c id  p a r a l j s i s  of l e f t  upper extrema.tjr, 
most marked in  the p rox ixal muscle groups, v i th  tenderness ’in  
th e  a f fe c te d  nsxseles,

Cerehro^sp^ *y4I ? lu ii»  P ro tein  -  42 :2 gms*j&
C ells  -  7 2 -  per ca*an» -  a l l  lymphocyte®
Culture- — s te r i le *

Br^^p’Ci'Sg* I-goper'ature .BarsiS-l on 25*7*47 vitfc a l l  r o a d  
improvement of the  para ly sed  mLsd-ss except f o r  th e  d e lto id , 
f l a c h  shoved no recoveTym Them  a s s  couplet© readtnrtiOEDi o f  
th e  onlaxgied c e r v ic a l  Ijmph nodes*

Bumnxlcs* An in t e m s t in s  fe a tu r e  o f  t h i s  c a s e  m as th e  m sfc
sn y i jp a t l y -  ftSflSTe appeared t o  he 3BO fO C U S  off
s tr e p to c o c c a l in fe e tim *
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Case 9* R.

R*McB., m ale, 20 years* Farmer*
Benview,
In v e ru r ie , Admitted 31.7*47.
Aberdeenshire* Discharged 21*8*47*

Recent A c t iv i t ie s  and Contacts* Most of h is  time had been 
spen t a t  In v e ru rie  bu t he had v is i te d  H untly, Aberdeen, K in to re , 
In sch , Fyvie , Old Meldrum, Moneymusk, A lford , Kemnay and 
Aboyne* He knew of no co n tac t who had developed the d isease  
and a l l  h is  immediate a ss o c ia te s  remained symptom-free.

Incu b a tio n  Period* Could n o t be O alculated .

H is to ry  of Onset* Headache, drowsiness and pain in  the eyes 
began on 27*7*47* L a te r h is  back and neck became s t i f f  and he 
vom ited sev e ra l times*

j5T«nrinAtion* Fevered; photophobia; neck r ig id i ty ;  re te n tio n
of urine*

C ereb ro -sp in a l Fluid* P ro te in  -  60 mgms.^
C e lls  -  16 p er cu*mm* -  a l l  lymphocytes
C ultu re  -  s t e r i l e  
C h lo rid es- 740 mgms.$

Progress* C a th e te r iz a tio n  req u ired  on 1 .8 .47 but th e re a f te r  
he ra p id ly  recovered  and th e re  was no abnormal sign  on 3*8*41
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Case 10, M.

B.N ., m ale, 3 y e a rs . On holiday  frcm Tarry N ursery School*
6 T u llo s  P la c e ,
T erry , Admitted 6 .8 .47 .
Aberdeen. D ischarged 5.9*47*

Recent A c t iv i t ie s  and C ontacts. He had no t been ou tside  
T arry . He had been a c lo se  co n tac t of Cases 12 and 13 who 
l iv e d  nex t door, bu t he was the  f i r s t  of the  th ree  to  become 
i l l .

In cu b a tio n  P e rio d . Could no t be ca lcu la ted .

H is to ry  of Onset. I l l n e s s  began on 31.7.47 w ith  f r e t t in e s s
and fe v e r ; then  follow ed pa in  in  the  back and neok, vomiting, 
c o n s tip a tio n , d y su ria , eye ro l l in g  and genera lized  tw itch ings.

Exam ination. Twitching of r ig h t  arm; eye ro l l in g ;  absenoe 
of upper abdominal re f le x e s .

C ereb ro -sp in a l F lu id . P ro te in  -  40 mgms.$
C e lls  -  8 per cu.mm. -  a l l  lymphocytes.
C ulture -  s t e r i l e  
C h lo rides- 736 mgms.$

P ro g re ss . The tem perature ro se  to  100°?. on 7 .8 .47  but became 
normal nex t day. The s igns o f c e reb ra l i r r i t a t i o n  g radually  
subsided  and th e re  were no abnormal c l in ic a l  fin d in g s  by 20.8.47.

Remarks. The s e v e r ity  of the  prodrcmata and m ild p leo cy to sis  
i n  th e  ce reb ro -sp in a l f l u i d  were fe a tu re s  of th i s  case . In  a  
fo llow -up exam ination on 15.10 .47  no abnorm ality was discovered.
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Case 11* M.

S .L ., fem ale, 14 y e a rs .
2 P e r r ie r  C rescen t,
Woodside,
Aberdeen*

Recent A c t iv i t ie s  and Contacts* She had not been out of 
Aberdeen bu t went to  the  cinema a g rea t d ea l. There were
3 c lo se  co n tac ts  -  a s i s t e r  aged 12 y ears  and two b ro th e rs  
aged 16 and 21 y ears  re sp e c tiv e ly  -  none of whom had any 
symptoms a t  th i s  time*

In cubation  Period* Could not be calcu lated*

H is to ry  of Onset* Vague abdominal discom fort on 4*8.47.
Headache, pa in  on moving the eyes and s leep lessn ess  occurred 
on 6* 8*47•

Exam ination* Fevered; s l ig h t  neck s t i f f n e s s ;  dim inution 
of l e f t  ankle Jerk .

C ereb ro -sp in al Fluid* P ro te in  -  40 mgjns.^
C e lls  -  42 per cu*mm* -  86$ lymphocytes

14$ polymorphs*
C ulture -  s te r i le *

Progress* There were no abnormal c l in ic a l  signs on 11*8*47 
excep t fo r  th e  dim inished l e f t  ankle Jerk , and th i s  became 
normal by 20.8*47*

On holiday  from Powis Ju n io r School*

Admitted 7* 8*47*
Di scharged 8.9* 47•
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Case 12, d.

C* G-. , f ema le , 2 years* At home*
8 T u llo s  P lace ,
T orry , Admitted 7.8*47.
Aberdeen* Died 9.8*47.

Recent A c t iv i t ie s  and Contacts* She had been a t  home except 
f o r  v i s i t s  to  the Beach Ballroom on 23*7*47 and the Beach 
C arn iv a l, Aberdeen on 2*8*47* She had been in  c lose  co n tac t 
w ith  case  10 who liv e d  nex t door and whose f i r s t  symptom 
appeared  on 31*7.47, and w ith  her b ro th e r, case 13, who 
became i l l  w ith  the d isease  on 4.8*47* There were 18 o th er 
c h ild re n  in  the  same tenement block, but they a l l  remained 
symptom-free*

Incubation  Period* I f  i t  i s  argued th a t  th is  p a tie n t was 
in fe c te d  by Case 10 then the incubation  p e rio d  would have been 
6 days; bu t i f  she was in fe c te d  by her b ro th e r -  Case 13 -  
th en  i t  would have been 2 days* There remains the p o s s ib i l i ty ,  
however, th a t  a l l  3 cases had a common u n id e n tif ie d  source of 
in fec tio n *

H is to ry  of Onset* The c h ild  seemed p e rfe c t ly  normal on the 
morning of &*8.47, bu t in  the  evening she became l i s t l e s s  and 
fev e red  and her mother n o ticed  tw itch ing  of the l e f t  eye and 
th e  l e f t  s id e  of the  mouth* She s le p t f a i r l y  w ell but next 
morning was s t i l l  fevered  and began vom iting.

re-rami nation* A flu sh ed  l i s t l e s s  c h ild ;  tem perature 101.6°F*; 
p u lse  r a te  146 p e r m inute; re sp ira tio n s  46 per minute; s l ig h t  
neck r i g i d i ty ;  Kem ig*s sign  p re sen t; on cry ing , r ig h t  sided  
f a c i a l  p a re s is  became apparent*

C ereb ro -sp in a l Fluid* P ro te in  -  50 mgms.)&
C e lls  -  129 per cu*mm* -  $3/o lymphocytes

T/o polymorphs.
C ultu re  -  s te r i le *

P ro g re ss . The nex t morning -  8.8*47 -  her tem perature had 
f a l l e n  to  100°?* and th e re  was no change in  the ex ten t of the  
p a ra ly s is ,  bu t in  the evening she became more i r r i t a b l e  and 
g re a t ly  re sen te d  in te r fe re n c e . Mucus began to  c o lle c t  in  
h e r oro-pharynx* A mucus e x tra c to r  was used from time to  time 
anri a tro p in e  was given subcutaneously, but in  sp ite  of th is
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she had very no isy  re s p ira tio n s  and by the morning of 9*8*47 
she had in  f a c t  l o s t  her cough re f le x  and swallowing power 
com pletely . A r t i f i c i a l  re s p ira tio n  by mechanical r e s p i r a to r  
wasxattem pted bu t the  re s p ira t io n  ra te  g rad u a lly  in creased  
so  th a t  i t  became uncountable and she d ied  a t  m idnight, i . e .
2 days a f t e r  her f i r s t  symptom.

Remarks* The c l in i c a l  involvement of the 7 th , 9 th  and 
10th c r a n ia l  nerves, the  cyanosis in  the  absence of 
diaphragm atic  or in te r c o s ta l  p a ra ly s is , made i t  appear th a t  
d ea th  was due to  involvement of the v i t a l  c en tres  -  probably 
m ostly  th e  re s p ira to ry  centre* The r a te ,  depth and rhythm of 
h e r re s p ira t io n s  could not be accu ra te ly  observed a f te r  she 
had been p laced  in  the  mechanical re sp ira to r*
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Case 13.

R.G-*, m ale, 3 years* 
8 T u llo s  P lace , 
T orry ,
Aberdeen*

At home*

Admitted 7*8*47*
Died 8*8*47*

R ecent A c tiv i t ie s  and Contacts* He had been on ho liday
from T orry  Nursery School f o r  the previous 4  weeks, and had 
been c o n tin u a lly  in  co n tac t w ith  Case 10, h is  s i s t e r ,
Case 12, and w ith  18 o th er ch ild ren  in  the  same tenement 
o f whom remained symptom-free*

Incubation  Period* I f  he was in fe c te d  by Case 10 a t  the time 
when Case 10 developed h is  f i r s t  symptom, then the  in cu b atio n  
p e rio d  was 4  days* But th e  p o s s ib i l i ty  of the  3 cases -  10,
12 and 13 having had a common source of in fe c tio n  a t  some 
p rev io u s  date  i s  no t outw ith the bounds o f p o s s ib i l i ty .

H is to ry  o f Onset* On 4«8.47 he was l i s t l e s s  and d is in c lin e d  
fo r  food* The next day he was flu sh ed  and complained of 
abdominal p a in , but d id  n o t vomit and d id  no t complain of 
headache. That n ig h t he was r e s t l e s s  and th e re  was tw itch ing  
o f th e  l e f t  s id e  of h is  face* On th e  morning of 6*8*47 the 
tw itch in g  recu rred  and he r o l le d  h is  eyes and complained 
b i t t e r l y  o f p a in  in  h is  back*

Examination* F lushed and i l l  »

90 p e r  minute and re s p ira t io n  r a te  32 per m inute. H is 
b rea th in g  was very  n o isy  and there  was fro th in g  a t  the  mouth* 
There was marked neck r ig i d i ty ,  the presence of Kemig*s sign , 
l a t e r a l  nystagmus and some weakness of the l e f t  arm*

C ereb ro -sp in a l F lu id . P ro te in  -  40 mgjms.^

P ro g re ss . Next day -  8.8*47 -  th e re  was complete p a ra ly s is  
o f  the  s o f t  p a la te  and f lu id s  pu t in to  the mouth re g u rg ita te d  
through the nose* The weakness of the  l e f t  arm was mare 
marked b u t th e re  was no evidence of p a ra ly s is  of the 
diaphragm or of the  in te r c o s ta l  muscles. H is re sp ira to ry

b i l a t e r a l  f a c ia l  p a ra ly s is .

C e lls  -  55 P«r  ou*nm# -  31% lymphocytes
y% polymorphs.

C ulture -  s t e r i l e .
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r a t e  and tem perature v a rie d  l i t t l e  during the  nex t 12 hours, 
h u t th e re  was p ro g ressiv e  tachycard ia  and he d ied  a t  2 p.m. 
on 8 ,8 .4 7 .

Remarks. Death was probably due to  d e s tru c tio n  of the  
v i t a l  c en tre s  in  tb s  bulb in  th i s  case . He. was n o t cyanosed 
a t  any s tag e . There was evidence o f involvement of the  
7 th , 9 th  and 10th c ra n ia l  nerves, and th e  p ro g ressive  r i s e  in  
p u lse  r a te  might perhaps in d ic a te  th a t  death was due to  
involvem ent of the  ca rd iac  cen tre  in  p a r t ic u la r .
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Case 14* M.

F .N ., m ale, 25 y e a rs . Farm serv an t.
8 Duke S t r e e t ,
F e tte ra n g u s , Admitted 9 .8 .47 .
A berdeenshire. Discharged 31.8 .47 .

Recent A c t iv i t ie s  and C on tacts . Apart from v i s i t s  to  S tr ich en  
G-ala a  week p rev io u sly , and Aikey F a ir  two weeks p rev io u sly , 
he had been a t  home. None of h is  a sso c ia te s  were i l l  a t  th i s  
tim e.

In cu b a tio n  P erio d . Could not be calculated*

H is to ry  o f Onset. On 6 .8 .47  developed severe headache 
fo llow ed  by fe v e r , vom iting and pain  in  h is  back.

Exam ination. Fauces in je c te d ;  s l ig h t  neck r ig id i ty ;  
s t i f f h e s s  o f back m uscles; dim inished r ig h t  upper and lower 
abdominal r e f le x e s .

C ereb ro -sp in a l F lu id . P ro te in  -  50 mgms.^
C e lls  -  31 p er cmmrn. -  a l l  lymphocytes 
C u ltu re  -  s t e r i l e  
C h lo rid es- 720 mgms.#

P ro g ress . There were no symptoms on 10.8.47 and no abnormal 
c l i n i c a l  s ig n  on 12 .8 .47 .



W.N., m ale, 9 years* On ho liday  fro n  C en tra l School*
11 N orth  Lane,
F raserbu rgh , Admitted. 13*8*47*
A berdeenshire. Discharged 5*9*47.

Recent A c t iv i t ie s  and Contacts* Two weeks p rev iously  he 
had been in  Buckie f o r  one day, but ap a rt from th is  he had 
been a t  home*

In cu b a tio n  Period* Could not be calcu lated*

H isto ry  of Onset* Acute onset on 11.8.47 w ith headache 
and fe v e r ;  cough, e p is ta x is  and vomiting developed l a t e r ,  
and he had aching pain  in  h is  back and behing h is  knees*

re-rami nation* Fevered; herpes of l i p s ;  a  moderate degree
of s t i f f n e s s  of the neck and back*

C ereb ro -sp in a l F lu id . P ro te in  -  50 mgms.$
C e lls  -  95 p e r cu.mn* -  a l l  lymphocytes 
C ulture  -  s t e r i l e  
C h lo rides- 730 mgms.$

Progress* He f e l t  w e ll and was a fe b r i le  on the evening of 
14*8*47 b u t neck s t i f f n e s s  remained u n t i l  20*8*47*
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Oase 16.

A.M., male, 12 years* 
99 Hammerfield Avenue, 
Aberdeen*

»

Schoolboy.
Admitted 13*8.47*
Died 18.8 .47.

Recent A c t iv i t ie s  and C ontacts* He a tten d ed  & Scout damp 
in  th e  South of Scotland  from 26.7.47 u n t i l  9 .8 .47 , and 
N.G-., ano ther boy of th e  same age, who was h is  c lo se  a sso c ia te  
th e re , developed p o lio m y e litis  on 31. 7.47  and was adm itted  to  
the  Edinburgh C ity  H o sp ita l where h is  r ig h t  lower ex trem ity  
became para ly sed . There was no i l ln e s s  amongst the r e s t  o f 
th e  boys a t  the camp.

In cubation  P erio d . H is f i r s t  symptom was on 27.7.47 and 
th a t  o f h is  f r ie n d  N.G. on 31.7 .47. No possib le  source of 
in fe c t io n  could  be a sce rta in ed , so th a t  the  incubation p e rio d  
cou ld  no t be c a lc u la te d .

H is to ry  of Onset. On 27.7.47 he f e l t  unwell w ith  abdominal 
p a in  and headache. This continued fo r  a few days and he was 
seen by a d oc to r, but th e re  was nothing in  the exam ination to  
in d ic a te  th e  tru e  n a tu re  of th e  i l ln e s s .  He was not confined 
to  bed except fo r  one day, when he had acute pain  in  h is  back. 
Then from 6.8.47 u n t i l  9.8 .47 th e re  was an asymptomatic p e riod  
during which he f e l t  p e r fe c t ly  f i t .  On the  n ig h t of 9 .8 .47 , 
w hile  he was a s le e p , h is  b rea th ing  was n o ticed  to  be quick 
and shallow . On 10.8.47 fev e r developed but there  were 
ap p aren tly  no o th er abnormal c l in ic a l  fin d in g s  a t th a t  time. 
Next day fe v e r was more marked and he complained of headache 
and p a in  in  h is  l e f t  shoulder. He vomited sev e ra l tim es. 
S t i f fn e s s  and pa in  in  h is  neck developed on 12.8.47 and 
h is  tem perature was s t i l l  e lev a ted .

Exam ination. 13*8.47 -  a b r ig h t a l e r t  c h ild ; speech th ick . 
Temperature 100.2 r . ,  pu lse  r a te  112 p e r minute, re s p ira tio n  
r a t e  22 p e r m inute. There was marked r ig id i ty  of the  neck and 
back and K e m ig 's  s ig n  was p re sen t. No p a ra ly s is  was noted 
b u t h is  l e f t  upper and lower abdominal re f le x e s  were absen t.
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C erebro-spifaal F lu id . P ro te in  -  60 mgns,$
C e lls  -  44 per cu.mm. -  98j* lymphocytes

2% polymorphs*
C ulture  -  s t e r i l e
C hlorides- 720 mgms.$

P ro g re ss , On 14*8,47 h is  tem perature f e l l  to  normal in  th e  
morning h u t rose  again  by one degree F. in  the evening. H is 
headache was not so severe bu t the signs of meningeal 
i r r i t a t i o n  were marked and th e re  was d e f in i te  d i f f ic u l ty  in  
swallowing. Sane weakness of f le x io n  of the  r ig h t knee was 
a lso  observed. In  view of th e  d i f f ic u l ty  in  swallowing and 
th e  p o s s ib i l i ty  of h is  in h a lin g  f lu id s  taken by mouth, an 
in tra -v en o u s  in fu s io n  of g lu co se -sa lin e  was given. His 
th ro a t  remained f r e e  of mucus bu t h is  voice became husky.
The n ex t day the  p a ra ly s is  had not p rogressed  and h is  
tem perature rem ained normal. On 16,8,47 h is  re sp ira tio n s  
g rad u a lly  ro se  to  60 p e r minute and he became cyanosed, 
a lthough  no weakness of th e  diaphragm or in te rc o s ta l  muscles 
or o b s tru c tio n  to  h is  a i r  passages could  be demonstrated.
The tem perature ro se  again  to  100°P. and he was p laced  in  the 
m echanical r e s p i r a to r .  Oxygen was adm inistered. There 
appeared to  be no in c rease  in  the p a re s is  of h is  r ig h t leg  
and some movement of the  s o f t  p a la te  was re ta in e d . On 17*8,47 
h is  co n d itio n  remained c r i t i c a l ;  he was unable to  swallow, 
b u t, p rovided  a r t i f i c i a l  re s p ira tio n  was continued, h is  
co lo u r remained good. On 18.8.47 -  in  the ea rly  morning -  
h is  p u lse  r a te  ro se  to  140 p er minute. He suddenly became 
cyanosed, unconscious, and d ie s  sh o rtly  th e re a f te r .

Remarks, R esp ira to ry  and card iac  f a i lu re  of c e n tra l  o rig in  
appeared to  be the cause o f death  in  t h i s  case.
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Case 17. M.

A.G., fem ale, 9 y ea rs . 
S o f t H illo ck  C ottage, 
In v e ru r ie , 
A berdeenshire.

Admitted 13.8 .47 . 
D ischarged 8 .9 .4 7 .

On holiday  from in fa n t  school.

Recent A c t iv i t ie s  and C ontacts. Apart from a v i s i t  to  the  
C ircu s  in  Aberdeen cn 4 .8 .4 7  she had been a t  heme. She was 
th e  n ie ce  of two Ward Maids who were in  con tac t w ith  Case 9 
from the  time he was adm itted  to  H osp ita l on 31.7 .47.

In cubation  P eriod . I f  the  p a tie n t  was in fe c te d  by one of 
h e r two aun ts carry in g  the v iru s  from Case ^9 then the maximum 
p o ss ib le  incubation  p eriod  was 9 days.

H is to ry  of Onset. Fevered and f r e t t y  on 8 .8 .47  follow ed 
by s t i f f n e s s  of the back, e p is ta x is ,  headache and vom iting.

•E-randnation. A fe b rile ; s l ig h t  s t i f f n e s s  of th e  neck and
back; fauces in je c te d .

C e re b ro sp in a l F lu id . P ro te in  -  60
C ells  -  18 p e r ou.mii. -  a l l  lymphocytes 
C ulture  -  s t e r i l e

P ro g re ss . U neventful recovery , although the  s t i f f n e s s  of her 
back remained u n t i l  4.9.47*
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Case 18, Ik

R. D ., m ale, 16 y e a rs . Farm Worker.
E a s te r  T illa th rc w ie ,
G a rtly , Admitted 14 .8 .47 .
A berdeenshire. D ischarged 5 .9 .4 7 .

Recent A c t iv i t ie s  and C on tacts . He had been in  Dundee f o r  
a  week, th re e  weeks p rev io u s ly , but ap art from th is  he had 
been working a t  C la t t  -  10 m iles from G a rtly . His b ro th e r 
N.D. was a  p a tie n t in  the  C ity  H osp ita l, Aberdeen in  
September 1946 w ith  an i l ln e s s  th a t the p a tie n t described  
as  "m ening itis" . From th e  case notes i t  was found th a t  
N.D. had had an i l ln e s s  of acute onset, w ith  fev er and s igns 
of m eningeal i r r i t a t i o n .  His c e reb ro -sp in a l f lu id  showed 
th e  fo llow ing: P ro te in  -  70 mgms.$

C e lls  -  91 p er ou.mm. -  89$ lymphocytes
11$ polymorphs.

C ulture -  s t e r i l e .

He had been diagnosed as a case of "lymphocytic 
m en ing itis"  and made a s tra ig h tfo rw ard  recovery , but the  whole 
p io tu re , in  re tro s p e c t suggests th a t i t  might w ell have been 
n o n -p a ra ly tic  p o lio m y e litis .

In cubation  P erio d . Even i f  i t  i s  assumed th a t  h is  b ro th er
was a  c a r r i e r  o f the  v iru s ,  i t  i s  im possible to  c a lc u la te  
th e  in cubation  period .

H is to ry  of Onset. Gradual onset of f r o n ta l  headache an
9 .8 .47  follow ed by pain  on moving h is  eyes. Then followed 
s lee p le ssn e ss  and vomiting and the headache became extrem ely 
severe .

n a tio n . Fevered; fauces in je c te d ; K ernig1 s s ign  
p re sen t on th e  r ig h t s id e  only. Abdominal re fle x e s  absen t.

C ereb ro -sp in al F lu id . P ro te in  -  40 mgms./fc
C e lls  -  45 per cu.nm. -  95$ lyuphocytes

5$ polymorphs.
C ulture  -  s t e r i l e .

P ro g re ss . H is symptoms had disappeared and th e  abdominal 
re f le x e s  had re tu rn e d  by 20 .8 .47 .



K.MaF. , m ale, 10 y e a rs . On ho liday  from King S tre e t  Sohool.
103 Park  S tr e e t ,  Admitted 14*8.47.
Aberdeen. D ischarged 5.9.47*

Recent A c t iv i t ie s  and C ontacts. Pour days before he became 
i l l  he had. re tu rn ed  from a w eek's holiday in  Arbroath w ith  h is  
grandmother, f iv e  unc les , one aunt and two s i s t e r s  aged 7 and 
13 y e a rs  re sp e c tiv e ly , none of whom were i l l .

In cu b a tio n  P eriod . Could not be ca lc u la te d .

H is to ry  of Onset. Sudden o se t of sore th ro a t and f r o n ta l  
headache on 12.8.47* Other symptoms were photophobia and 
vom iting.

Exam ination. Pever and s lig h t neck r ig id i ty .

C ereb ro -sp in a l F lu id . P ro te in  -  60 mgms.^
C e lls  -  30 p er cu.ram. -  97/q lymphocytes

y/> polymorphs.
C ultu re  -  s t e r i l e  
C h lo rid es- 740 m&ns*?&

P ro g re ss . Temperature was normal on 15*8.47 bu t neck 
s t i f f n e s s  la s te d  u n t i l  23*8.47. There was no evidence of 
p a ra ly s is  a t  any tim e.
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Case 20. M,

P .H ., f ema le ,  $ years* On holiday from the  Convent of
20 Morven P lace , the  Sacred H eart.
T a riy , Admitted 17 .8 .47 .
Aberdeen. D ischarged 17 .9 .47 .

Recent A c t iv i t ie s  and CcntactsS She had not been out of 
Aberdeen bu t had v is i te d  the C arnival and th e  swimming baths 
a t  th e  beach th re e  weeks p rev io u sly . Her c lo se s t co n tac t had 
been h e r b ro th e r aged 8 years  and he was no t i l l  a t  th a t  tim e.

In cu b a tio n  P erio d . Could no t be calcu lated*

H is to ry  of Onset. She awoke an 16.8.47 w ith  a f r o n ta l  
headacheand  l a t e r  in  the day she f e l t  nauseated and oold 
and sh ivery . S lig h t upper abdominal pain  developed on the 
morning of the  day she was adm itted.

Examination. Fevered; neck and sp in a l r ig id i ty ;  Kernig*s 
s ig n  p re se n t; a l l  abdominal re f le x e s  absen t.

C ereb ro -sp in a l F lu id . P ro te in  -  60 mgms.$
C e lls  -  68 per cu.mnu -  75$ lymphocytes

25$ polymorphs.
C ulture -  s t e r i l e .

P ro g re ss . Temperature was normal on 20.8.47 and she was 
e n t i r e ly  symptom-free on 22 .8 .47 , when the  abdominal re f le x e s  
had a ls o  re tu rn e d .
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Case 21* M.

Mrs* M. C ., 31 y e a rs . 
20 Gordon S tr e e t ,  
H untly , 
A berdeenshire•

Housewife.

Admitted
Discharged

20 .8 .47 .
10.9.47.

Recent A c t iv i t ie s  and C ontacts. She had no t been away from 
H untly . Her son, aged 7 y e a rs , had a headache on the  day 
th a t  she became i l l ,  but her o ther c lose  co n tac ts  * a  daughter 
of 4  y ears  and two nephews of 7 and 9 y ears  -  remained 
symptom-free.

Incubation  P erio d . Could not be c a lc u la te d .

H is to ry  of Onset. Headache, fev er and s leep lessn ess  began 
on 15 .8 .47 . Then follow ed vomiting and d ia rrhoea ; neck and 
back pain  and s t i f f n e s s ;  marked photophobia and dimness of 
v is io n .

C ereb ro -sp inal F lu id . P ro te in  -  40 mgms.$ 
C e lls  -  120 per cu.mm.

C ulture  -  s t e r i l e  
C h lo rid es- 756 mgms.$

97/o lyijhocytes 
y/a polymorphs,

P ro g ress . P a in  on fle x in g  her head remained u n t i l  8 .9 .47  
b u t she had no symptoms th e re a f te r .
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Case 22.

J .B . , m ale, 31 years* 
C uldain ,
G -artly,
A berdeenshire *

Admitted 21*8*47* 
Discharged 10*9*47#

E lec tric ian *

R ecent A c t iv i t ie s  and Contacts* Had been to  th e  C ircus in  
Aberdeen on 7*8*47* He had tra v e lle d  w idely in  A berdeenshire 

• daring  th e  previous th re e  weeks* He had a son aged 6 y ears  
and a daughter 3 y ea rs , and the former was i l l  fo r  two days 
w ith  a  headache on 1 and 2*9*47*

In cu b a tio n  Period* Could not be c a lc u la te d .

H is to ry  of Onset* Backache and f r o n ta l  headache began on
12*8*47 follow ed by two symptoraless days. Backache again  
occurred  on 16.8.47 but he did  not stop work u n t i l  19*8.47 
when fe v e r , nausea and headache f in a l ly  overcame him.

Examination* There were no abnormal c l in ic a l  find ings 
except minimal neck s t i f f n e s s .

C ereb ro -sp in a l Fluid* P ro te in  -  40 mgms*$
C e lls  -  26 p er cu*mm* -  a l l  lymphocytes
C ulture -  s t e r i l e

He made an uneventfu l recovery and was symptom-
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Case 23. &

H.D. y  male, 13 y e a rs . At School.
D en h ill,
Anchmaliddy,
Maud, Admitted 22.8.47.
A berdeenshire. D ischarged 12.9 .47.

R ecent A c t iv i t ie s  and C ontacts. He had been in  Dufftown 
ftom  9«8«47 u n t i l  19.8.47 and wa3 in  co n tac t there  w ith  a  
sm all baby and a boy of 13 years  who apparen tly  was a lso  i l l  
w ith  headache and vom iting on 22.8.47* His cousin C.F. had 
p o lio m y e litis  w ith p a ra ly s is  in  1933*

Incubation  P erio d . Could not be c a lc u la te d  even assuming 
th a t  h is  cousin  wasa c a r r ie r  of the v iru s .

H isto ry  of Onset. T ran sien t abdominal pa in  on 20.8.47 
fo llow ed by headache, s leep le ssn ess  and neck s t i f fn e s s .

Exam ination. Fevered; marked neck r ig id i ty  and the 
presence of K em ig 's  s ig n ; both upper and lower l e f t  
abdominal re f le x e s  absen t.

C ereb ro -sp in a l F lu id . P ro te in  -  55 mgms.$
C e lls  -  120 p er cu.mii. -  a l l  lymphocytes.
C ultu re  -  s t e r i l e
C h lo rides- 725 mgms.$

P ro g re ss . The re f le x e s  had re tu rn ed  and th e re  was no 
c l i n i c a l  abnorm ality  by 2.9*47*



158

Case 24* P.

D. R ., m ale, 2% years. At heme.
26 J u te  S t r e e t ,  Admitted 22 .8 .47 .
Aberdeen* Discharged 23. 9*47.

R ecent A c tiv i t ie s  and Coin tac ts*  He had re tu rn ed  from a
h o lid ay  in  Marjymusk a i 2 .8 .47  and was in  Banchory on 17 .8 .47 .
He had otherw ise been a t  heme and was in  c lo se  con tac t w ith  a
c h i ld  of 5 y ears  who had no s im ila r  symptoms a t  th i s  tim e.

Incubation  P eriod . Could not be c a lc u la te d .

H isto ry  o f Onset. On 19.8.47 he was f r e t t y  and sleepy.
Next day he r o l le d  h is  eyes and complained th a t  h is  nose 
was so re . F a c ia l  p a ra ly s is  appeared on the  morning of the  
day he was adm itted .

Examination.  Fevered; neck r ig id i ty  and Kemig*s s ign ; 
pharynx congested; l a t e r a l  nystagmus; tw itch ing  of r ig h t 
a m ; complete r ig h t  f a c ia l  p a ra ly s is ;  r ig h t hem i-paresis 
o f the  tongue,

C ereb ro -sp in al F lu id . P ro te in  -  60 mgms.^
C ells  -  38 per cu.mn. -  a l l  lymphocytes.
C ulture -  s t e r i l e
C hlo rides- 750 mgms.$

P ro g re ss . Temperature became normal on 23.8.47 but the 
n ex t day he appeared moribund w ith  gross card iac  i r r e g u la r i ty ,  
nystagmus and eye r o l l in g .  Next day, however, h is  h ea rt was
re g u la r , they  eye ro l l in g  had stopped and th e re  was no
nystagmus. The neck r ig i d i ty  p e rs is te d  u n t i l  7*9»47 ancl 
although th e  hypoglossal p a re s is  recovered, the r ig h t face 
remained com pletely para lysed .
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Oase 25. M.

A .G., male, 35 y e a rs , Parmer.
C rieh ie  House,
S tu a r t f ie ld ,  Admitted 23 .8 .47 .
A berdeenshire. Discharged 11.9 .47 .

Recent A c t iv i t ie s  and C on tacts . He had been to  Aikey P a ir  
a  month previous to  adm ission but had otherw ise been a t  home.
He was a  c lo se  con tac t of a daughter aged 9 years who 
developed the  d isease  an 27.8.47 (Case 31) and p f  another 
daughter aged 6 years  who remained symptom-free.

Incubation  P erio d . Could no t be c a lc u la te d .

H is to ry  of Onset. Fevered on 16.8.47 and remained in  bed
f o r  3 days. On 20.8.47 developed o c c ip i ta l  headache, pa in
behind bo th  eyes and s t i f f n e s s  of the  back of h is  neck.
Lumbar puncture performed a t  h is  home re lie v e d  the symptoms.

Exam ination. Abdominal and crem asteric  re f le x e s  on the 
r ig h t  s id e  were absen t.

O erebro -sp inal F lu id , P ro te in  -  80 mgms.$
C ells  -  300 p e r cu.mm. -  97$ lymphocytes

3$ polymorphs.
C ulture -  s t e r i l e  
C h lo rides- 720 mgms.$

P ro g re ss . The abdominal and crem asteric  re f le x e s  on the  r ig h t  
s id e  were s t i l l  absent on h is  d ischarge from h o sp ita l.
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Case 26,

G-. W., male, 11 y e a rs , 
Uppertan,
M illb rex ,
F yv ie ,
A berdeenshire,

Admitted 23*8,47. 
Disoharged 12, 9*47#

On ho liday  from M illb rex  School,

Recent A c t iv i t ie s  and C ontacts, He had no t been out of 
Fyvie except between 5*8.47 and 12,8,47 when he had been 
l iv in g  w ith  h is  aunt in  Aberdeen; she was in  domestic 
se rv ice  w ith  Case 16*s household* (Case 16 was adm itted 
on 13.8,47*) He had no re la t io n s  amongst the  people who 
co n trac ted  p o lio m y e litis  in  the  1928 Fyvie outbreak.

Incubation  Period* I f  h is  aunt c a r r ie d  th e  v iru s  from 
Case 16 the  incubation  p eriod  must have been a t  l e a t t  7 
days, and no t more than 14 days*

H isto ry  of Onset, In te rm itte n t f ro n ta l  headache began 
on 19,o,47 follow ed by sore th ro a t , vomiting and fev e r,

•Rram-ination. Fevered; s l ig h t  weakness o f l e f t  face ; 
neck r ig id i ty ;  K em ig 's  s ign ; tendon re f le x e s  in  r ig h t  
arm le s s  than those in  l e f t ,

C ereb ro -sp inal F lu id , P ro te in  -  40 mgms,$
C e lls  -  3^ p e r cu,mm, -  a l l  lymphocytes. 
C ulture -  s t e r i l e

P ro g ress , Temperature was normal on 24*8*47 and a l l  the 
s ig n s  and symptoms had disappeared by the follow ing day.
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Case 28* p.

J.W ., male, 2 |  y e a rs . At home.
164 Crown S tr e e t ,  Admitted 23 .8 .47 .
Aberdeen. D ischarged 18.9.47*

Reoent A c t iv i t ie s  and C ontacts. Apart from v i s i t s  to  C u lte r , 
A berdeenshire every Sunday, he had no t been out o f Aberdeen.

In cu b a tio n  P eriod . Could no t be ca lc u la te d .

H is to ry  of Onset. Vomiting, re s t le s s n e s s , fev e r and 
photophobia began on 22 .8 .47 .

Examination. Fever; neck r ig id i ty ;  l e f t  p u p il la rg e r  
than  the  r ig h t .

C ereb ro -sp inal F lu id . P ro te in  -  60 mgms.$
C ells  -  36 per cu.mm. -  99$ lymphocytes

1$ polymorphs.
C ulture -  s t e r i l e .

P ro g ress . Ho p a re s is  was dem onstrated while he was in  
h o s p ita l  and th e re  were no abnormal o l in ic a l  fin d in g s  by 
8.9*47, bu t a t  follow -up exam ination on 15*10.47 th e re  was 
a  s l ig h t  degree of fo o t drop on th e  l e f t  s ide  and h is  mother 
s ta te d  th a t  he tended to  t r a i l  h is  l e f t  fo o t when he was t i r e d .

Remarks. This was a  case in  which the  p a re s is  d id  not 
become ev iden t u n t i l  normal use of the limb was resumed.
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O a s e jg .

A .F ., male, 16 years* 
Auohnieve C ro ft,
Old Meldrum 
Aberdeenshire*

Farm Servant*

Admitted 25.8*47.
Discharged 18.9.47.

Recent A c tiv i t ie s  and Contacts* He went to  the cinema 
re g u la r ly  th ree  tim es a week.* He had a b ro th e r of 18 y e a rs , 
a  s i s t e r  of 14 years and a cousin of 3 years  in  c lo se  co n tac t 
w ith  him, bu t none became i l l*  He was in  the  same c la s s  a t  
school in  1944 w ith A.D. -  a p a tie n t who developed p o lio m y e litis  
w ith  p a ra ly s is  in  194^* He had no symptoms a t  th is  tim e.

Incubation  Period* Could not be calcu lated*

H isto ry  of Onset* F ro n ta l headache on 22.8.47 was followed 
by photophobia, vom iting and sleeplessness*

Examination* A feb rile ; c e rv ic a l and a x i l la ry  lym phadenitis; 
bo th  knee je rk s  diminished*

C ereb ro -sp in al Fluid* P ro te in  -  40 mgms*$
C ells  -  18 per cu«mm* -  a l l  lymphocytes* 
C ulture  -  s t e r i l e .

Progress* Uneventful recovery.

Rftmamifg, An in te re s t in g  fe a tu re  of th i s  oase was th a t  he 
was in  co n tac t w ith  a  proved oase of the d isease in  1944* 
b u t d id  n o t develop i t  h im self u n t i l  1947.
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Case 30* p.

M.D., male, 4  y e a rs . At home.
136 Walker Road,
T arry , Admitted 26 .8 .47 .
Aberdeen. D ischarged 8 .10 .47 .

Reoent A c tiv i t ie s  and Cent a c t  s . He had re tu rn ed  from a 
month*s ho liday  in  Inverurue on 19.8.47 where he had been in  
co n tac t w ith  Case 17* s u nc le . Other c lo se  co n tac ts  were a 
s i s t e r  of 7 years and two b ro th ers  aged 6 and 9 y ears , the  
form er o f whom was i l l  w ith  headache and vomiting on 6 .8 .4 7 .

Incubation  P eriod . I f  Case 17' s uncle was a c a r r ie r  of the  
v iru s  and in fe c te d  th is  case , the incubation  p eriod  must have 
been a t  l e a s t  3 days.

H isto ry  of Onset. F ro n ta l headache began on 22.8.47 and 
was follow ed by s t i f fn e s s  and pain  in  h is  back, neck and 
r ig h t  le g , vomiting and sore th ro a t.

Examination. Fevered; neck r ig id i ty ;  complete p a ra ly s is  
of the r ig h t  psoas and t i b i a l i s  a n te r io r ;  p a re s is  of a l l  
th e  o th e r muscles in  the  r ig h t  lower extremity.; weakness 
of the  abductors of the l e f t  th ig h  and the  r ig h t  ex te rn a l 
oblique muscle of the  abdomen.

Cerebro-spinal F lu id . Protein -  60 mgns.^
C ells  -  75 per cu.nm. -  98fo lymphocytes

2% polymorphs.
C ulture  -  s t e r i l e .

P ro g ress . Improvement was observed in  a l l  the  a ffe c ted  
muscles except the  r ig h t  psoas and the r ig h t  quadriceps.
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Case 31.

P.G-., fem ale, 9 y ea rs . 
C rich ie  House, 
S tu a r t f ie ld ,  
A berdeenshire.

H.

S tu a r t f ie ld  School.

Admitted 27.8.47* 
Discharged 18.9.47*

Recent A c tiv i t ie s  and C ontacts. She was the  daughter o f Case
25, and was adm itted  4  days a f te r  her fa th e r . She had not been 
out o f S tu a r t f ie ld ,  but was a t  school from 16.8.47 u n t i l  
23*8.47* S is te r s  of 5 and 11 years  and a b ro th er of 3 y ears  
were no t i l l  a t  th i s  tim e, nor was th e re  any known i l ln e s s  
amongst the r e s t  of the ch ild ren  a t  school.

Incubation  P eriod . She and Case 25 may have had a common 
source o f in fe c tio n  -  but on the o ther hand she may have 
been in fe c te d  by Case 25, in  which event the inoubation 
p e rio d  would have been a t  l e a s t  4 days.

H istory of Onset. O ccipital headache and d izziness began
on the day of admission to  hosp ita l.

Examination. Fevered; s lig h t  weakness of l e f t  tr icep s; 
lower l e f t  abdominal r e f lex  absent.

C ereb ro -sp in al F lu id . P ro te in  -  60 mgms.#
C ells  -  221 per cu.mm. -  97# lymphocytes

3# polymorphs.
Culture -  s te r i le .
C hlorides- 729 mgms.#

P ro g ress . There were no c l in ic a l  abnorm alities on 28.8 .47.

Remarks. The co n tac t h is to ry  was marked in  th i s  case .
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Case 32*

G.D., fem ale, 7 years* 
T o n y  Road,
H untly .

Gordon’s School, H untly. 
Admitted 28*8*47* 
Discharged 18* 9.47.

Recent A c tiv i t ie s  and Contacts* She had been in  Aberdeen 
on 5*8*47 but had otherw ise been a t  home and a t  school* In  
c o n tac t w ith  two b ro th e rs  aged 11 and 12 y ears  and w ith  
two s i s t e r s  aged 9 and 5 y ears , none of whom had any 
symptoms a t  th is  time*

Incubation  Period* Could not be calcu lated*

H isto ry  of Onset* Headache and vom iting began on 25*8.47
and p e r s is te d  u n t i l  admission to  hospital*

Examination* There was a m aculo-papular erup tion  an
th e  trunk  but no o ther abnormal p h y sica l s igns; her Doctor 
had no ted  some neck s t i f f n e s s  and had performed a lumbar 
puncture*

C ereb ro -sp in al Fluid* P ro te in  -  40 mgms
C e lls  -  24 per ou*mm* -  a l l  lymphocytes 
C ulture  -  s t e r i l e .

Progress* The ra sh  had e n tire ly  disappeared by 30.8.47 
and th e re  were no fu r th e r  symptoms.
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Case 33. M.

A.1L, fem ale, 14 y e a rs . 
Willow C ottage,

A berdeenshire.

At Fraserburgh Acadeny.

Admitted
Discharged

29.8 .47.
20.9.47.

Recent A c tiv i t ie s  and C ontacts. She had stayed a t  
Mamo Farm (s ix  m iles from Mems’ie )  fo r  a week th ree  weeks 
p rev io u s ly , but had otherw ise been a t  home and a t  school. 
Her s i s t e r  aged 9 y ears  remained w ell and th e re  was no 
known i l ln e s s  amongst the  o ther ch ild ren  a t  school.

Incu b a tio n  P eriod . Could not be ca lcu la ted .

H is to ry  of Onset. F ro n ta l headache and anorexia on 
25.8.47* The follow ing day she complained of s leep le ssn ess , 
p a in  in  the  back, neck and shoulders, and pain  an moving 
th e  eyes.

Examination. Fevered; ccnjunctivae congested; some neck 
r i g i d i t y ;  tenderness in  both lo in s ; absent abdominal 
r e f le x e s .

C ereb ro -sp in a l F lu id . P ro te in  -  35 mgms.$>
C ells  -  24 per ciumm. -  a l l  lymphocytes
C ulture -  s t e r i l e  
C h lo rides- 732 mgms.jC

P ro g re ss . She had no com plaints and the  abdominal re fle x e s  
had re tu rn e d  by 1.9.47#
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Casejifc* M.

V. D. , male, 22 years* Parmer*
Upper B alfour,
A lfo rd , Admitted 30*8.47*
A berdeenshire. D ischarged 19.9.47.

Recent A c tiv i t ie s  and C ontacts. Apart from a  v i s i t  to  
Glasgow two weeks p rev io u sly  he had been a t  home. His b ro th e r 
aged 12 years  had a headache on 1.9*47, bu t h is  o th e r oon tac ts  -  
a  s i s t e r  of 9 y ears  and a son of 18 months -  remained w ell.

In cu b a tio n  P eriod . Could no t be ca lcu la ted .

H is to ry  of Onset. Headache began on 25*8.47, to g e th er
w ith  g en era l m alaise . L a te r he began to  vomit and developed 
s le e p le ssn e ss , pain  behind the eyes, photophobia and 
sh iv e rin g .

•fl-rami ra t io n .  Fevered; l e f t  abdominal re f le x  and both knee
je rk s  absen t; some tenderness in  the l e f t  lo in .

C ereb ro -sp in al F lu id . P ro te in  -  40 mgms.>
C e lls  -  43 p e r cu.mm. -  $&fo lymphocytes

2fo polymorphs.
C ulture -  s t e r i l e

P ro g ress . He had no com plaints an 1.9*47 and the  re f le x e s  
had re tu rn e d  to  normal by 8.9*47*
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Case 35* P,

M* 0 . ,  fem ale, 2 J  years* At home*
4  F ro g h a ll Avenue, Admitted 1*9.47.
Aberdeen* Discharged 19«11*47*

Recent A c tiv i t ie s  and Contacts* Apart from shopping outings 
w ith  her mother she had n o t been away from home* Her f iv e  
s i s t e r s  were her c lo s e s t  con tac ts -  th e i r  ages ranging from 
1 to  16 years  -  and none had symptoms a t  th i s  time*

Incubation  Period* Could not be ca lc u la te d .

H is to ry  of Onset* Cough began on 29*8,47* Limpness of 
l e f t  arm n o ticed  on 1*9*47*

Bxaminatiany Fevered; necg r ig id i ty ;  p a ra ly s is  of l e f t  
d e l to id , b iceps and t r ic e p s ,  and p a re s is  of a l l  o ther musoles 
of l e f t  upper ex trem ity ; absent abdominal re fle x e s .

C ereb ro -sp in al Fluid* P ro te in  -  40 mgoas.^
C ells  -  45 per cu*mm* -  9 lymphocytes

polymorphs.
C ulture -  s t e r i l e

Progress* S lig h t weakness of the  r ig h t g lu te i  became 
ev iden t on 2*9*47* Fever continued u n t i l  3*9*47* When she 
was allow ed out of bed on 25*9*47 walking was found to  be 
im possible* Recovery had taken p lace , however by the  time 
she was d ischarged from h o sp ita l when she was walki ng 
norm ally and the  l e f t  upper ex trem ity  had recovered almost 
completely*
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Case 36. p.

S.M ., fem ale, 16 y e a rs . Aberdeen C en tra l School.
212 Rosemount P lace , Admitted 2 .9 .47 .
Aberdeen. D ischarged 5 .10 .47 .

Recent A c t iv i t ie s  and C ontacts. She had spent one day a t  
Newburgh, Aberdeenshire two weeks prev iously , but had 
otherw ise been a t  hone, v i s i t in g  the cinema severa l tim es 
and the  c irc u s  once. She a ttended  school a t  the onmmftin o t  
o f the  term  on 1.9*47* She had been in  c lo se  con tac t w ith 
Case 7 in  June 1947 and w ith  Case 60 who went to  the same 
school but who d id  not become i l l  u n t i l  23. 9*47*

Incubation Period. Could not be calcu lated .

H istory o f Onset. Headache on 19*8.47 followed by vomiting
the next day. Thereafter she had no symptoms u n til 31*8.47
when there was tran sien t neck s t if fn e s s .  On 1.9.47 she went to
school for  an hour but had to go home owing to headache and 
vomiting.

Examination. Fever and neck r ig id ity  only.

C ereb ro -sp in al F lu id . P ro te in  -  80 mgns.^
C ells -  224 per cu*mm. -  97^ lymphocytes

y/o polymorphs.
Culture -  s te r i le
Chlorides- 720 mgms./o

Progress. During the next few days paralysis o f the 
proximal parts of the upper extrem ities, the in tercosta ls  
and the diaphragm gradually appeared and on 6.9*47 
treatment by the Both respirator was required. The 
resp iratory  musculature gradually improved and a r t i f ic ia l  
resp ira tio n  was no longer necessary by 20.9*47* On discharge 
from h osp ita l the only muscles that had not shown any signs 
o f recovery were both d elto id s and the right pectorals.

Remarks. This was the only patient of the ser ies  whose 
l i f e  was saved by treatment in  the mechanical respiratccb.
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Oase 57*

B .B ., fem ale, i f  y ea rs . 
16 Urquhart Road, 
Aberdeen.

At home.
Admitted 2 .9 .47 . 
D ischarged 29*9.47*

Recent A c tiv i t ie s  and C ontacts. She had not been away f ra n  
heme, A d is ta n t  r e la t iv e  was repo rted  to  have had p o lio m y e litis  
28 y e a rs  ago, but th is  could  not be confirmed*

Incubation  P eriod . Could not be ca lc u la te d .

H is to ry  o f Onset. She complained of abdominal pain  an
2 6 .6 .4 7 . The nex t day there  was rh inorrhoea, fev e r and 
f r e t t i n e s s .  On 1.9*47 she developed weakness of the l e f t  arm.

Exam ination. Neck r ig id i ty ;  s t i f fn e s s  of the back; 
s l ig h t  weakness of the  l e f t  face  and of the  l e f t  upper 
ex trem ity .

C ereb ro -sp inal F lu id . Lumbar puncture was performed w ith 
d i f f i c u l ty  and the  f lu id  obtained was b lood -sta ined  and 
u n su ita b le  fo r  a n a ly s is .

P ro g ress . There was no evidenoe of p a re s is  by 5.9*47, 
b u t s ig n s  of meningeal i r r i t a t i o n  p e rs is te d  u n t i l  15# 9*47* 
Uncontaminated ce reb ro -sp in a l f lu id  was not ob tained  u n t i l  
15*9*47, when i t  rev ea led  no abnorm ality.

Remarks. The d iag n o sis  in  th i s  case was not confirmed 
by c e reb ro -sp in a l f lu id  exam ination.
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Case 38. p#

T .C ., fem ale, 13 y e a rs . S t. P e te r*s School, Aberdeen.
14a R o slin  S tr e e t ,  Admitted 3 .9 .4 7 .
Aberdeen. Discharged 22.10.47.

Recent A c t iv i t ie s  and C ontacts. She had re tu rn ed  from a 
two w eek 's caravan ho liday  a t  C o llie s tan , Aberdeenshire an
2 7 .8 .4 7 . Her c lo se s t  co n tac t was a c h ild  of y ears  who 
was n o t i l l  a t  th is  tim e.

Incubation  P eriod . Could n o t be ca lcu la ted .

H isto ry , o f Onset. She awoke on the morning of 29*8.47 
w ith  d izz in ess  and f r o n ta l  headache and f e l t  shivery in  
th e  evening. Then followed 3 asymptomatic days during which, 
she a tten d ed  school. On 2.9*47, however, she had a headache 
and f e l t  her neck s t i f f .  She was unable to  l i f t  her l e f t  arm.
She f e l t  nauseated  on the day of admission, but d id  not rem it.

Examination. S lig h t neok r ig id i ty ;  abdominal re fle x e s  absent; 
f la c c id  p a ra ly s is  of the  l e f t  upper extrem ity except fo r  some 
movement in  the  w ris t and hand.

C ereb ro -sp inal F lu id . P ro te in  -  60 mgms.$
C ells  -  291 per cu.mm. -  lymphocytes

4/6 polymorphs.
C ulture -  s t e r i l e  
C hlorides- 724 mgms^

P ro g re ss . The tem perature rose  to  100°P. on 4 .9 .47  *but 
th e re  was no in c rease  in  the ex ten t of th e  p a ra ly s is  and on 
d ischarge  from h o sp ita l the  l e f t  b iceps and d e lto id  were the 
f l a i l  muscles in  the  lim b. The abdominal re f le x e s  had reappeared
V  9 .9 .4 7 .
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Case 39.

D .T ., male, 2 years* 
30 Erskine S tr e e t ,  
Aberdeen*

At home*
Admitted 3.9*47. 
Discharged 26*9.47.

Recent A c tiv i t ie s  and Contacts* Apart from a v i s i t  to  
New Machar, Aberdeenshire on 24.8.47 and to  Stonehaven on
2 5 .8 .47 , he had been a t  home* There was a remote r e la t io n  
l iv in g  in  the  same house who had p o lic n y e li t is  w ith  p a ra ly s is  
of one leg  30 y ears  p rev iously .

Incu b a tio n  Period* Could not be ca lcu la ted .

H is to ry  of Onset* Pain  in  the back of the neck on 2.9.47 
to g e th e r w ith  anorexia and fev e r. Very r e s t le s s  and f r e t ty  
th e  nex t day*

Examination* Fevered; neck r ig id i ty  and K ernig 's s ign ; 
absence of r ig h t  ankle jerk*

Progress* • Neck s t i f f n e s s  remained u n t i l  12*9.47 and the 
r i g h t  ankle je rk  was s t i l l  absent on discharge from hospital*

C e r e b r o -s p in a l F lu id . P ro te in  -  35 mgms*$
C ells  -  75 p er cxumm* -  99^ lymphocytes

1# polymorphs*
C ulture -  s t e r i l e  
C hlorides- 726 mgms.$
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Case 40*

C .T ., m ale, 5 y ea rs . 
Loanhead C ottage, 
Corse of M cnelli, 
A berdeehshire.

Corse School.

Admitted 3 .9 .4 7 .
D ischarged 4*10.47*

Recent A c t iv i t ie s  and C ontacts. Apart from going to  school 
during  th e  two weeks p r io r  to  adm ission, he had been a t  heme.
He was in  d o s e  co n tac t w ith  a s i s t e r  of 4 years and a b ro th e r 
o f l i  y e a rs . H is fa ther*  s b ro th e r had p o lio m y e litis  a t  the 
age of 2, i . e .  in  1909.

Incubation  P erio d . Could no t be c a lc u la te d .

H is to ry  of Onset. He was o ff  school on 28.8.47 w ith  
severe o c c ip i ta l  headache, but re tu rn ed  next day, saying 
th a t  he f e l t  q u ite  w e ll. That n ig h t he vomited and s a t  up 
in  bed w hile he was asleep , gripp ing  h is  hands and moaning.
He then  seemed normal u n t i l  1 .9 .47  when headache and 
vom iting recu rred .

'F.vflm-i n a tio n . A fe b rile ; marked neck and back r ig id i ty .

C ereb ro -sp in a l F lu id . P ro te in  -  35 mgms.$
C ells  -  18 p er cu.mm. -  a l l  lymphocytes
C ultu re  -  s t e r i l e .

P ro g re ss . There were no abnormal c l in ic a l  s igns by 9*9*47,
by he had an a tta c k  of g a s t r i t i s  w ith  fev e r on 14. *947 from
which he ra p id ly  recovered.
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Case 41. 14

H. McL,, male, 25 years* Unemployed*
4  G-aira Road, Admitted 4* 9. 47.
Aberdeen* D isch a rg ed  24. 9. 47,

Recent A c t iv i t ie s  and Contacts* Hev had not been out of 
Aberdeen b u t went to  th e  cinema almost every day. On 21.8.47 
he was adm itted  to  the  Aberdeen Royal Infirm ary fo r  treatm ent 
o f in c lu s io n  dermoids of both g rea t to e s . While th e re  he 
developed s c ia t ic  p a in . Lumbar puncture was performed and 
examinatio n  of the  c e re b ro s p in a l  f lu id  showed normal 
f in d in g s .

Incubation  P e rio d . Could not be ca lcu la ted .

H is to ry  of Onset. He was discharged from the Aberdeen 
Royal In firm ary  on 26.8,47 but on 1.9*47, while a t  the  cinema, 
he developed severe f r o n ta l  headache and was nauseated.
Backache and neck s t i f f n e s s  developed the following day.

y.-rmtri n a tio n . Fevered; Tenderness of the muscles of the  
back and of th e  l e f t  th ig h . There was possib ly  some weakness 
o f th e  r ig h t  upper and l e f t  lower ex trem itie s , but the  p a tie n t 
was so u n c o o p e ra tiv e  th a t  th i s  was discounted. Neck r ig id i ty  
and K ern ig1 s sign  were p resen t.

C e re b ro s p in a l  F lu id . P ro te in  -  40 mgms.$
C ells  -  27 p er cu.mm. -  a l l  lymphocytes. 
C ulture -  s t e r i l e .

P ro g re ss . The tem perature was normal on 5*9*47 and ty
8. 9.47 th e re  were no ob jective  s igns of the d isease although 
he had a  m ultitude  of t r a n s i to ry  symptoms u n t i l  h is  discharge 
from  h o s p ita l .
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Case 42. P#

A. Ik , male, 3 y e a rs . At home.
22 E as t North S tr e e t ,  Admitted 4 .9 .4 7 .
Aberdeen. D ischarged 4.11*47.

Recent A ctiv i t i e s  and C on tacts. He had not been away from home 
and h is  two c lo se s t  co n tac ts  -  a s i s t e r  of 5 years  and a  b ro th e r  
o f 16 y e a rs  -  were not i l l  a t  th is  tim e. Case l iv e d  in  
th e  same house, but became i l l  3 days a f t e r  Case 42.

Incubation  P eriod . This case and case 44 rosy have had
some common source of in fe c tio n  but what th is  could have
been was n o t a sc e rta in ab le .

H isto ry  of Onset. He appeared p e rfe c tly  w ell when he 
went to  bed on the evening of 3* 9.47 but groaned during the  
n ig h t and s le p t  on u n t i l  10 a.m. the follow ing day. He was 
l i s t l e s s  and fevered  and would not take food and complained 
th a t  the  r ig h t  side of h is  neck was p a in fu l.

Examination. Fevered; i r r i t a b l e ;  f o l l i c u la r  exudate on 
to n s i ls ';  some re s is ta n c e  to  f le x io n  of neck.

C ereb ro -sp in a l F lu id . P ro te in  -  30 mgms.$
C e lls  -  57 per cu.mm. -  94$ lymphocytes

6$  polymorphs.
C u ltu re  -  s t e r i l e
C h lo rides- 740 mgms.$

P ro g ress . A profuse growth of haemolytic s trep to co cc i was 
ob ta ined  from the  th ro a t and sulphcnamide was p rescrib ed . The 
tem perature became normal on 6 .9 .4 7 . On 5.9.47 th e re  was 
marked neck r i g i d i ty  and K em ig 's  sign was p re sen t; th e re  was 
d i f f i c u l ty  in  m ic tu r it io n . Neck r ig id i ty  p e rs is te d  u n t i l
16. 9.47 bu t from 9. 9.47 onwards th e re  was gradual improvement 
in  th e  p a re s is  so th a t  th e re  was minimal d is a b i l i ty  on 
d ischarge  from h o s p ita l .  The c h ild  was very a tax iv  when he 
was allow ed up on 26. 9.47 and i t  was no t u n t i l  the beginning 
o f th e  nex t month th a t  h is  normal g a i t  wasx re s to red .

Remarks. The a sso c ia tio n  of po lio m y elitis  w ith  a th ro a t 
in fe c tio n  and the  a ta x ia  were in te re s t in g  fea tu re s  of th i s  case .
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Case 43.

K .I . ,  male, 12 y e a rs . 
3 Kerlooh P laoe, 
Torxy,
Aberdeen.

Walker Road School.

Admitted 6.9 .4 7 . 
D ischarged 27.9 .47.

Recent A c t iv i t ie s  and Contact a. He had not been out of
Tarry  and had been a tv  school since 1 .9 .4 7 . None of h is  
f iv e  b ro th e rs  and s i s t e r s  — ages 5 to  13 y ears  — were i l l  
a t  t h i s  tim e but apparen tly  f iv e  ch ild ren  were sent home 
from h is  school w ith  vomiting on the day before  h is  f i r s t  
symptom. Case 3, adm itted  on 11.7.47, oame from a tenement 
in  th e  same s t r e e t .

In cubation  P eriod . Could not be c a lc u la te d .

H is to ry  o f Onset. Became i l l  on the day of admission w ith
sore th ro a t ,  o c c ip i ta l  headache, fever vomiting and s t i f f n e s s  
o f th e  neck, shoulders and back.

Exam ination. Fevered; neck and back r ig id i ty ;  Kemig*s 
s ig n ; some weakness of upper and lower r ig h t  face.

C ereb ro -sp in al F lu id . P ro te in  -  40 mgms.$
C ells  -  150 per cm . mm.. -  a l l  lymphocyte
C ultu re  -  s t e r i l e  8
C hlorides- 715 mgms.$

P ro g re ss . There were no c l in ic a l  abnormal i t i e s  ari 7 .9 .47  
excep t th e  f a c ia l  p a re s is  which p e rs is te d  u n t i l  13.9 .47.
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Case 44. D#

A .B., male, years At hone.
22 E ast Worth S tr e e t ,  Admitted 8.9 ,4 7 ,
Aberdeen. Died 11,9.47.

Recent A c t iv i t ie s  and C ontacts. He had not been out of 
Aberdeen and had ra re ly  been away fran  East North S tre e t .
Case 42 who became i l l  w ith  p o lio m y e litis  on 3.9.47 liv e d  
in  th e  same house. L iving in  the same house were 8 o ther 
c h ild re n  whose ages ranged from 3 to  11 years; none of them 
had any synptoms a t  th i s  tim e.

In cu b a tio n  P erio d . I f  i t  i s  presumed th a t th is  case was 
in fe c te d  by Case 42 then the  incubation  period  must have been 
a t  l e a s t  2 days, bu t i t  may w ell be th a t both cases were 
in fe c te d  i ndependently a t  some previous unknown date.

H is to ry  of Onset. On 6 .9 .47 he developed a co ld  w ith 
d ischarg ing  eyes and nose, cough and fev er. The next day 
he would n o t take h is  food and was very f r e t ty .  His mother 
thought he had a headache. On the  morning of 8.9*47 he had 
a  cy an o tic  a tta c k  and was very r e s t le s s  and i r r i t a b le .

Exam ination. The c h ild  was obviously very i l l ;  
tem perature 102° F .; pu lse r a te  160 per minute; re sp ira tio n s  
60 p e r  m inute. There was a n te r io r  and p o s te r io r  n asa l discharge 
and a  loose  cough w ith  much sputum which he appeared unable 
e i th e r  to  swallow or expecto ra te . Moist sounds were heard 
throughout the  c h e s t. C erv ica l, a x i l la ry  and g ro in  lymph 
nodes were pa lp ab le . There was considerable  r ig id i ty  of the
back, neck r e tr a c t io n  and the presence of K em ig 's  sign; ap a rt
from th e  swallowing d i f f ic u l ty  th e re  was no p a ra ly s is .

C ereb ro -sp in a l F lu id . P ro te in  -  20 mgms.$
C e l l s  -  15 p er  cu.mm. -  a l l  lym phocytes
C u ltu re  -  s t e r i l e  
C h lo r id e s -  725 mgms.$

P ro g re ss . In  view of the evidence of pneumonia, sulphonamide 
and p e n ic i l l in  were p re sc rib ed  and he was fed  through a 
g a s t r i c  tube . On 9 .9 .47  h is  condition  became much worse. The 
tem perature  was normal, bu t th e  re s p ira tio n s  became f a s te r  and sh 
shallow er, reaching 70 p e r m inute. There was now evidence of 
c o n so lid a tio n  in  the  l e f t  lung. R esp irato ry  p a ra ly s is  was 
ev id en t and he was th e re fo re  p laced  in  the mechanical
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r e s p i r a to r .  There was now n asa l re g u rg ita tio n  of f lu id s .
On 10.9.47 he was ah le  to  swallow a l i t t l e  "but in  s p i te  
o f con tinued  a r t i f i c i a l  re s p ira tio n  and the a d m in is tra tio n  
o f oxygen he became cyanosed and died  the  fo llow ing day.

P o st Mortem Examination.

B ra in  and Meninges. C ereb ral oedema was p resen t w ith  
f la t te n in g  of. the convo lu tions. The b ra in  weighed 1300 
grammes -  equal to  th a t  of a normal a d u lt .  The c u t su rface  
showed in ten se  congestion  and th e re  were gmAii haemorrhages 
in  th e  b ra in  stem.

Spinal. Cord, This was under p ressu re  and bulged through 
an in c is io n  made in  the  meninges. The cu t su rface  showed 
congestion  and sm all haemorrhages in  the  parenchyma.

Lungs. There was a l e f t  b a sa l pneumonia.

Spleen. The sp leen  was m oderately en larged .

H is to lo g ic a l Examination.

C erebral C ortex. The meninges showed in f i l t r a t i o n  
w ith  lymphocytes and polymorph c e l l s .  The b ra in  
substance was congested.

B asal N uclei. These showed congestion of the 
v e s se ls .

Pans. This showed congestion and neuronophagia.

Medulla. There was neuronophagia and scanty  i n f i l t r a t i o n  
of the  Virchow-Robin spaces by lymphocytes and polymorphs.

S p ina l Card. Here th e re  was in ten se  congestion w ith 
p e r iv a sc u la r  ncu ffin g ” by inflammatory c e l l s  and 
marked neuronophagia.

Ranarks. Death was due to  lo b ar pneumonia and acute 
a n te r io r  p o lio m y e litis , bu t w hile c l in ic a l ly  death appeared 
due to  d e s tru c tio n  o f the  v i t a l  c en tre s  in  the b ra in  stem, 
p o s t mortem appearances in d ic a te d  th a t  the  more serious 
damage to  the  c e n tr a l  nervous system f e l l  upon the sp in a l cord.
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Case 45. M.

A. S . , male, 3 y e a rs . At Heme.
448 George S tr e e t ,  Admitted 8 .9 .47 .
Aberdeen. Discharged 29.9 .47 .

Recent A c tiv i t ie s  and C ontacts. He had no t been oat of 
th e  George S tre e t  reg io n  of the town. H is mother was a  
f r ie n d  o f the  mothers of Cases 3 and 44 bu t was unable to  
say when she saw e i th e r  of them la s t .  Case 3 became i l l  
on 4.7*47 and developed p a ra ly s is  and Case 44 had h is  f i r s t  
symptom on 6 .9 .47  and d ied  of the d isease . There were 7 
o th e r fa m ilie s  in  the 3ame bu ild ing  as Case 45 but none of 
t h e i r  members became i l l  a t  th i s  tim e.

Incubation  P eriod . Could not be c a lc u la te d .

H isto ry  of Onset. Symptoms began on 4 .9 .47  w ith a  sore
th ro a t .  The nex t day he developed headache, pain  in  the
back of the  neck and fev e r and the day a f t e r  th a t he had
de liriu m  and eye ro l l in g  a t  n ig h t.

•RTam-ination. Fever; tenderness in  the lumbar region and
s t i f f n e s s  of the  neck and back.

O ereb ro -sp inal F lu id . P ro te in  -  40 mgms.$
C ells  -  36 p e r dunum -  a l l  lymphocytes
C ulture -  s t e r i l e  
C h lo rides- 740 mgms.$

P ro g re ss . He was com pletely symptom-free on 12.9 .47 .
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Case 46. p#

I .Y . ,  fem ale, 5 y e a rs . K ittyb rew ster School, Aberdeen.
64 Back H ilto n  Hoad, Admitted 9.>9.47.
Aberdeen.. D ischarged 4* 10.47.

Recent A c t iv i t ie s  and C ontacts. She re tu rn ed  from two 
weeks* ho liday  in  P a is le y  on 1.9.47 and since  then had been 
a t  home and a t  school. Her s i s t e r  of 9 y ears  remained w ell 
and th e re  was no known i l ln e s s  amongst any of the o ther 
c h ild re n  a t  school a t  th i s  tim e.

Incubation  P eriod . Could not be ca lc u la te d .

H is to ry  of Onset. On 3.9 .47 she was t i r e d  and fe v e rish  
and d e lir io u s  a t  n ig h t. Then th e re  were no fu r th e r  symptoms
u n t i l  7 .9 .47  when she complained of headache and pain  in
her back. On 8 .9 .47  she was fevered , her le g s , shoulders 
and h ips were p a in fu l, her back was s t i f f  and again  she was 
d e lir io u s  a t  n ig h t.

Examination. Fevered; neck and back r ig id i ty ;  Keraig*s 
s ig n ; s l ig h t  tenderness in  the  lumbar reg ion .

O erebro -sp inal F lu id .  P ro te in  -  80 mgms.$
C ells  -  139 per cu*mm. -  67% lymphocytes

33^ polymorphs.
C ulture -  s t e r i l e
C hlo rides- 720 mgms.$

P ro g re ss . Temperature became normal on 12.9.47 but p a re s is  
o f  a l l  muscle groups in  the  r ig h t  lower extrem ity  appeared an
10.9 .47 to g e th e r w ith  a b o litio n  of a l l  the abdominal re fle x e s .
On d ischarge from h o sp ita l, very s l ig h t  weakness of the 
adductors, ham strings and quadriceps was the only remaining 
d i s a b i l i ty .

Remarks. The h igh  percentage of polymorphonuclear c e l l s  
i n  th e  c e reb ro -sp in a l f lu id  was a fe a tu re  in  th is  case .
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Case 47* p.

M, C ., fem ale, 5 y e a rs . Hay ton School, Aberdeen,
12 D i l l  P lace , Admitted 12*9,47,
Aberdeen, Discharged 23.10,47,

Recent A c t iv i t ie s  and C ontacts, Apart from going to  
school -  th e  term s ta r te d  on 1. 10.47 -  she had not been away 
from home. On the day a f t e r  her i l ln e s s  began her s i s t e r ,  
aged 3 y e a rs , had an unexplained fev er la s t in g  th ree  days.
None of th e  school co n tac ts  was known to  have any symptoms 
a t  th i s  tim e.

Incubation  P eriod . Could not be ca lc u la te d .

H is to ry  of Onset. The i l ln e s s  began w ith  vomiting on 
3*9*47 and during the  f i r s t  2 days she was l i s t l e s s  and 
fev e red  and complained th a t  her back and limbs were s t i f f .
On 9*9*47 her tem perature was normal but she sa id  th a t  the 
r ig h t  s id e  of her face  was p a in fu l and th is  symptom la s te d  
u n t i l  adm ission. She vomited on the morning of 12.9*47*

Exam ination, Neck r ig id i ty ;  s t i f fn e s s  of the  back;
Kernig*s s ign ; complete r ig h t  sided  f a c ia l  p a ra ly s is .

O e r e b r o -s p in a l F lu id ,  P ro te in  -  40 mgms.#
C ells  -  11 per cu.mm. -  a l l  lymphocytes
C ulture e s t e r i l e
C hlorides- 723 mgms.^

P ro g re ss , Pain  in  th e  face had disappeared by 13*9*47 but
th e  s ig n s  of meningeal i r r i t a t i o n  p e rs is te d  u n t i l  19*9*47*
There was no improvement in  the  f a c ia l  p a ra ly s is .
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Case 48*

G .C ., fem ale, 8 years  
43 Queen* s Road, 
Aberdeen*

St* M argaret's  School, Aberdeen* 
Admitted 13.9*47.
Discharged 3 .10.47.

Recent A c t iv i t ie s  and Contacts* She came heme from ho liday  
a t  Grantown-an-Spey on 23*8*47 and since then had been to  the  
Aberdeen town swimmimg baths on 31*8.47 and once to  the cinema.
A dom estic se rv an t in  the  household had been i l l  w ith fev er and 
headache between 20.8.47 and 27*8.47* She was a t  school fo r  
2 days only*

Incubation  Period* Could no t be calculated*

H is to ry  of Onset* L assitude and fev er an 10.9*47; headache 
th e  fo llow ing  day and some s t i f f n e s s  of the neck*

Examination* S lig h t neck s t i f f n e s s ;  equivocal l e f t  
p la n ta r  response.

C ereb ro -sp in a l F lu id . P ro te in  -  50 mgms.$
C e lls  -  71 par cu.mm. -  a l l  lymphocytes
C ultu re  -  s t e r i l e .

There was no abnorm ality on 14*9*47*
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Case 49* P.

Mrs. J .R . ,  33 y e a rs . Housewife.
102 Hammerfield Avenue, Admitted 13 .9 .47 .
Aberdeen. D ischarged 31* 10.47*

Recent A c t iv i t ie s  and C ontacts. She had re c e n tly  been on 
ho liday  and had v i s i t e d  Dunoon, S t i r l in g ,  Edinburgh and se v e ra l 
o th e r smal l e r  p la ce s . Her c lo s e s t  co n tac t was h e r husband 
and he had ap p aren tly  f e l t  unwell and had had a r ig o r  on 
11*9*47* He was an Ear, Nose and Throat surgeon.

Incubation  P erio d . Could no t be c a lc u la te d .

H is to ry  of Onset. The i l ln e s s  began on 11.9*47 w ith  
la s s i tu d e ,  d iz z in e ss  and fev e r and these symptoms continued 
f o r  3 days. On th e  day of adm ission her back and le g s  began 
to  ache. She complained ra th e r  b i t t e r l y  of headache and 
neck s t i f f n e s s  and stumbled when she t r i e d  to  walk.

Examination. Fevered; w ell marked neck and back r ig id i ty ;
K ernig1 s s ig n ; dim inution of power of a l l  the  muscle groups 
of th e  l e f t  lower ex trem ity ; absent abdominal re f le x e s .

C e r e b r o -s p in a l  F lu id . P r o t e in  -  80 mgms.$
C ells  -  406 per cu.mm. -  60$ lymphocytes

40/o polymorphs.
C ultu re  -  s t e r i l e  
C h lo rid es- 715 mgms.^

P ro g ress . There was no fe v e r  on 13*9*47, the  abdominal 
re f le x e s  had re tu rn e d  by 20. 10.47 end on d ischarge from 
h o s p ita l  power had re tu rn ed  to  th e  a ffe c te d  limb except fo r  
th e  g lu te i ,  th e  h ip  f le x o rs  and th e  t i b i a l i s  a n te r io r .

Remarks. The high percentage of polymorphonuclear c e l l s  
in  th e  c e reb ro -sp in a l f lu i d  was a fe a tu re  in  th i s  case .
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Case 50* P.

W.R., male, 13 y e a rs . 
K irk h i l l  C ottage, 
Ifcrce,
A berdeenshire.

Admitted 14* 9*47*
Discharged 6.10.47#

At school.

R ecent A c tiv i t ie s  and C ontacts. He went to  school when the  
term  commenced on 24*8.47 and had no t "been away from Eyce.
None o f th e  o th er school c h ild re n  were known to  be i l l  a t  
t h i s  tim e.

Incubation  P eriod . Could not be c a lc u la te d .

H is to ry  of Onset. He remained from school an 4# 9#47 on 
account o f a headache but had no symptoms the next day. On
6. 9.47 th e  headache re tu rn e d  and was follow ed during the  
succeeding days by fe v e r , cough, de lirium  a t  n ig h t, vom iting, 
s t i f f  le g s  and spasmodic cram p-like pain  in  them.

Exam ination. Neck r ig id i ty ;  s t i f f n e s s  of the back;
K em ig1 s s ig n ; p a ra ly s is  of the  r ig h t  h a lf  of the s o f t  
p a la te ;  absent l e f t  c rem asteric  r e f le x .

C ereb ro -sp in a l F lu id . P ro te in  -  70 mgms.^
C e l l s  -  5 per cu.mm. a l l  lymphocytes
C u ltu re  -  s t e r i l e .

P ro g re ss . Weakness of d o rs if le x io n  of the  l e f t  fo o t 
appeared on 15#9#47 to g e th e r w ith minimal weakness o f the  
m uscles of th e  r ig h t  s id e  of the  a n te r io r  abdominal w a ll.
On d ischarge  from h o s p ita l  the  hem iparesis o f the s o f t  
p a la te  and th e  p a re s is  o f the  a n te r io r  t i b i a l  group of 
muscles p e rs is te d .

Remarks. There was c l in i c a l  evidence of very widespread 
involvement of the  c e n tr a l  nervouse system i n . t h i s  case .
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Case 51. M.

A.M cB., fem ale, 9 y e a rs . S t. M argaret*s School, Aberdeen.
48 C arlto n  P lace , Admitted 15 .9 .47 .
Aberdeen. D ischarged 4* 10.47*

Recent A c t iv i t ie s  and C ontacts. She had a ttended  the 
Stonehaven swimming b a th s  two weeks p rev io u sly  and had been 
to  th e  Braemar G-athering on 5* 9*47* Her c lo se s t  co n tao ts  
were her two b ro th e rs  of 10 and 12 y ears  and the form er had 
been in  bed fo r  one day w ith  vomiting on 11.9.47* She went 
to  th e  same school as Case 48.

Incubation  P eriod . I f  i t  i s  assumed th a t  she was in fe c te d  
a t  school by Case 48, then  the  incubation  p e rio d  must have 
been 4  o r 5 days, because Case 48 was a t  school on 9 .9 .47  
and 10.9 .47 only.

H isto ry  of Onset. I l ln e s s  began on 14.9.47 w ith  headache, 
fo llow ed by anorexia  and a suggestion of weakness in  the 
r ig h t  arm.

Tfarflwrination. No p a re s is , but dim inution of a l l  the  tendon 
re f le x e s  in  the r ig h t  upper lim b. No o th e r abnormal c l in ic a l  
f in d in g .

C ereb ro -sp in al F lu id . P ro te in  -  50 mgms.^
C ells  -  36 per cu.mm. -  a l l  lymphocytes
C ulture -  s t e r i l e .

P r o g r e s s .  On 16.9.47 th e  r e f l e x e s  i n  th e  r ig h t  upper lim b  
w ere norm al and rem ained  s o  t h e r e a f t e r .  Her headache  
d isa p p e a r e d  on th e  same day.
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Case 52. R.

S .C ., fe male ,  16 y e a rs . Aberdeen High School.
57 Anderson D rive, Admitted 16 .9 .47 .
Aberdeen. D ischarged 6 .10 .47 .

Recent A c tiv i t ie s  and C ontacts. She had no t been out of 
Aberdeen. She was in  c lo se  con tac t w ith  th ree  c h ild re n  
aged 1 , 4  and 6 years  a l l  o f whom remained w ell. She was 
a lso  in  co n tac t u n t i l  20. 8.47 w ith  her s i s t e r  who was a  
nurse  a t  C ray 's  H o sp ita l, E lg in . Case 7 a ttended  the  same 
school as h e rs e lf  b u t was adm itted  on 21. 7.47 during the  
ho lid ay s. The school term s ta r te d  on 1.9*47*

Incubation  P eriod . I t  seems fe a s ib le  th a t  her s i s t e r  might 
have c a r r ie d  th e  v iru s  from E lg in  where cases o f p o lio m y e litis  
were being nursed. I f  th i s  was so, then the minimum 
in cubation  p e rio d  was 12 days.

H is to ry  of Onset. Headache, fev e r and abdominal pa in  
an 1. 9*47 follow ed by an asymptomatic in te rlu d e  u n t i l  13*9*47 
when the  same symptoms re tu rn ed  to g e th er w ith g en e ra lised  
p a in s  and s t i f f n e s s  of her back.

Examination. Fevered; neck r ig id i ty ;  tenderness in  the 
r ig h t  i l i a c  fo s sa ; re te n tio n  of u rin e ; dim inution of the  
r ig h t  b iceps je rk ;  absent abdominal re f le x e s .

C ereb ro -sp inal F lu id . P ro te in  -  40 mgms.^
C e lls  -  39 per cu.mm. -  aj.1 lymphocytes 
C ulture -  s t e r i l e .

R rogress. The tem perature, which was 105°F* on admission 
was normal on 19*9*47; on the same day the  re f le x e s  were 
normal and th e  b ladder p a ra ly s is  had disappeared.

Remarks. The i n i t i a l  fev e r was ex cep tio n a lly  high.
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C aseJ£ . R*

A. C ., male, 4  y e a rs . At home.
3 G-ordcnmills P lace , Admitted 18*9*47<*
Aberdeen. D ischarged 8.10..47*

Recent A c tiv i t ie s  and C ontacts. He had no t been away from 
home except on shopping outings w ith h is  mother. He had a 
b ro th e r  of 9 months who had no symptoms a t  th i s  tim e.

Incubation  P eriod . Gould not be c a lc u la te d .

H is to ry  o f Onset. He awakened on the n ig h t of 17*9*47
w ith  headache, vom iting and fe v e r.

E x a m in a tio n . F ev ered ; s l i g h t  upper abdom inal te n d e r n e s s ;  
m od erate neck  r i g i d i t y ;  d im in u tio n  o f  r ig h t  knee j e r k .

C ereb ro -sp inal F lu id . P ro te in  -  60 mgms.$
C ells  -  360 per ou.mm. -  98$ lymphocytes

2$  polymorphs.
C ulture  -  s t e r i l e
C h lo rides- 728 mgms.$

P ro g re ss . Weakness of the r ig h t  face  became apparent on 
19*9*47 bu t d isappeared  the fo llow ing day. The s ig n s  of 
m eningeal i r r i t a t i o n  and the fev e r d id  no t reso lv e  u n t i l  
26.9.47*
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Case 54. M.

M. M eL., fem ale, 7 years* Brocm hill School, Aberdeen*
345 Holburn S tr e e t ,  Admitted 19*9*47*
Aberdeen* D ischarged 9* 10*47*

Recent A c t iv i t ie s  and Contacts* She had been a t  school and 
a t  heme a p a r t from one v i s i t  to  the Aberdeen town b a th s  two 
weeks previously* Her c lo se s t  co n tac t was an id e n t ic a l  
tw in s i s t e r  who s le p t  w ith  her bu t remained symptompfree.

Incubation  Period* Could not be calcu lated*

H isto ry  of Onset* Developed a very severe headache on 
18.9*47, vomited and had marked photophobia. The same evening 
she complained of pa in  in  the  back of her neck and in  her legs*

Examination* Fevered; neck r ig id i ty ;  dim inution of r ig h t  
ank le  Jerk*

C ereb ro -sp in a l Fluid* P ro te in  -  30* mgms.$
C ells  -  75 per cu*mm* -  96% lymphocytes

b$> polymorphs*
C ulture  -  s t e r i l e  
C h lo rides- 730 mgms.$

Progress* There was no abnorm ality  by 22*9*47*

Remarks* I t  i s  of i n t e r e s t  th a t  h er  tw in  rem ained  
sympt am -free*
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Oase 55. P.

D .R ., male, 11 months*
330 Andersen Drive N orth, 
Aberdeen*

At home*
Admitted 22.9*47*
Discharged 23.10.47*

Recent A c t iv i t ie s  and Contacts* He had not been away 
from home* His two b ro th e rs  of 2 and 7 years  and h is  s i s t e r  
of 4  y ea rs  had no symptoms a t  th is  tim e.

Incubation  Period* Could not be calcu lated*

H isto ry  of Onset* On 17.9.47 he was fevered , f r e t t y  and 
re fu sed  h is  feed s . T h e rea fte r, according to  h is  mother, he 
appeared q u ite  normal except fo r  being ra th e r  l i s t l e s s  a t  tim es 
u n t i l ,  on 21* 9. 47* h is  face  was no ticed  to  b6 twisted*

Examination* Fevered; neck r ig id i ty ;  complete l e f t  f a c ia l  
p a ra ly sis*

C ereb ro -sp inal Fluid* P ro te in  -  40 mgms.$
C e lls  -  27 p e r cu*mm* -  a l l  lymphocytes 
C ultu re  -  s t e r i l e .

Progress* Temperature was normal on 23 .9 .47 . There was 
no improvement in  the  f a c ia l  p a ra ly s is  on h is  d ischarge from 
h o s p ita l .
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Case 56. D.

J.McM., male, 10 years* Schoolboy*
9 Beechgrove Gardens, Admitted 23*9*47.
Aberdeen. Died 25 .9 .47 .

Recent A c t iv i t ie s  and C ontacts. He had no t been out of 
Aberdeen during the  th ree  weeks p r io r  to  admission. He had 
Been to  th e  cinema two weeks previously  and to  a fo o tb a ll  
match te n  days p rev iously . His cousin, w ith  whom he was in  
c lo se  c o n tac t, had a 3 <lay i l ln e s s  s ta r t in g  on 9*9*47 during 
which th e re  was fev e r, headache and eye ro l l in g .  Case 56 had 
a b ro th e r of 13 y ears  and a s i s t e r  of 5 y ears  who both 
remained symptom fre e .

Incubation  P erio d . I f  h is  cousin*s i l ln e s s  quoted above was 
in  f a c t  n a £ -p a ra ly tic  p o lio m y e litis  and he in fe c te d  Case 56 an 
th e  day h is  symptoms began, then the incubation perio d  was 
13 days.

H is to ty  of Onset. He went to  bed on 22.9.47 complaining of
nausea. He got up in  the evening but complained th a t 
everything was M jumping up and down”. He vomited a t  m id-night, 
th e re a f te r  s le p t  soundly, bu t re fu sed  to  take h is  b reak fast the 
nex t morning. The same day he complained of a sore th ro a t
and of pa in  in  h is  l e f t  eye and face . L a ter he developed
f r o n ta l  headache and s t i f fn e s s  in  the neck and back.

Examination. Flushed but m entally  a l e r t ;  tem perature 101 ° F .;
pu lse  r a te  120 per minute; re s p ira tio n s  24 per minute; th e re  
was s l ig h t  neck and back r ig id i ty ;  both i l i a c  fossae  tender 
on p a lp a tio n ; l e f t  upper abdominal re f le x  absen t; p a re s is  

of the  l e f t  side of the face and p a ra ly s is  of the l e f t  side 
of the  s o f t  p a la te .

C erebro -sp inal F lu id . P ro te in  -  50 mgms.JiS
C e lls  -  108 p e r cu.mm. -  96 % lymphocytes

l+fo polymorphs.
C ulture -  s t e r i l e .

P ro g ress . On 25.9.47 he was s t i l l  fevered  but th e re  was no 
in c re a se  in  the  ex ten t of the p a ra ly s is  and he was swallowing 
s a t i s f a c to r i ly .  On 26.9*47 f lu id s  began to  re g u rg ita te  down 
th e  nose. At mid-day h is  re sp ira tio n s  rose to  58 per minute
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an d  he became oyanosed* There was marked w eak n ess o f  th e  
diaphragm  and i n t e r c o s t a l  m uscles*  He w as p la o e d  i n  th e  
m e c h a n ic a l r e s p ir a t o r  b u t h is  c o n d it io n  d e t e r io r a t e d  
r a p id ly  and he d ie d  one hour th e r e a f te r *

Remarks* T here was c l i n i c a l  e v id e n c e  o f  b o th  b u lb a r  and  
s p in a l  im p l ic a t io n  i n  t h i s  case*
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Case 57*

S. F . , male, 4  y e a rs ,
448 G reat N orthern Road, 
Aberdeen,

At home.
Admitted 23.9*47. 
D ischarged 14*10,47.

Recent A c t iv i t ie s  and C on tacts, He had not been f a r  away 
from h is  home and from a  garage in  G reat Northern Road where 
h is  fathervw orked, H is b ro th e r aged 1 y ear had no symptoms 
a t  th i s  time* There was a  very in d ir e c t  con tac t between th i s  
case and Case 7 in. th a t  the  husband of th e  domestic servan t 
who was employed in  Case 57*s home, worked w ith Case 7*s fa th e r .

Incubation  P e r iod, Even i f  the in fe c tio n  was c a r r ie d  in  
th e  in d ir e c t  method o u tlin e d  above, i t  i s  im possible to  
e stim ate  the incubation  period .

H is to ry  o f Onset, Developed a sore th ro a t an 9 .9 .47  which 
la s te d  fo r  3 days. On 22,9.47 he became fevered  and 
complained of pa in  in  h is  neck, back and leg s .

Examination, Fevered; tw itching of both  s ides ofl fa c e , 
e s p e c ia lly  th e  r ig h t ;  neck r ig id i ty  and Kemig*s s ign ; pa in  
and s t i f f n e s s  in  the  neck and back; absence of the abdominal 
re f le x e s  on the r ig h t  s id e ,

C ereb ro -sp in al F lu id , P ro te in  -  50 mgrns.^
C ells  -  90 per cu,mm, -  98^ lymphocytes

2fo polymorphs.
C ulture  -  s t e r i l e .

p ro g re ss . The fe v e r  and signs of meningeal i r r i t a t i o n  had 
d is a p p e a re d ^  27,9,47 b u t the abdominal re f le x e s  had no t 
re tu rn e d  u n t i l  6 ,10 ,47 .
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Case 58. H.

J .R . ,  male, 10 months* At home*
46 West Road,
F raserburgh , Admitted 23*9.47*
A berdeenshire. D ischarged 22.10.47.

Recent A c t iv i t ie s  and C on tacts. Apart from being taken  out 
fo r  a walk on 16,9.47 he had not been out of h is  home. His 
fa th e r  worked next door to  Case 15*s home (Case 15 was 
adm itted  on 13*8.47.)•

Incubation  P erio d . The v e r y  l im ited  a c t i v i t i e s  of th i s  
p a t ie n t  suggest th a t  in fe c tio n  was in troduced  in to  h is  home.
But even i f  i t  i s  assumed th a t  h is  f a th e r  c a r r ie d  th e  v iru s  
from Case 15 -  and in  view of the  time in te rv a l ,  th i s  seems 
u n lik e ly  -  th e  incubation  p e rio d  could no t be c a lc u la te d .

H is to ry  of Onset. He vomited an 20.9.47 and then had no 
symptoms fo r  2 days. Then he began to  be f r e t t y  and r e s t l e s s  
and c r ie d  when handled. L a te r gurg ling  in  h is  th ro a t began 

and food taken in to  h is  mouth re g u rg ita te d  through h is  nose.

Fraud n a tio n . Fevered; neck s t i f f n e s s ;  tw itch ing  of r ig h t  
shou lder; p a ra ly s is  of the r ig h t  face and the r ig h t  side of 
th e  s o f t  p a la te ;  in a b i l i ty  to  swallow; dim inished tendon 
re f le x e s  in  th e  r ig h t  lower ex trem ity  and absent r ig h t  lower 
abdominal re f le x .

C ereb ro -sp in al F lu id . P ro te in  -  50 mgms.^b
C e lls  -  90 per cu.mm. -  96$  lymphocytes

4$ polymorphs.
C u ltu re  -  s t e r i l e

P ro g ress . He was fe d  by g a s tr ic  tube u n t i l  27.9.47 and 
by 15.10.47 a l l  th e  p a ra ly se s  had disappeared.

R em arks. I t  i s  rem arkable th a t  the ex tensive bu lbar
p a ra ly s is  in  th i s  case recovered  so com pletely.
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Case 59.

A.C., fem ale, 14 months. 
Buchanhaven,
P eterhead ,
A berdeenshire •

Admitted 23. 9*47* 
Discharged 11.11.47*

At home.

Recent A c t iv i t ie s  and C ontacts. Apart from being out w ith  
h e r mother w hile shopping, she had been a t  home. Her s i s t e r  
of 3 y ears  and her b ro th e r of 7 y ears  had no symptoms a t  
t h i s  tim e.

Incubation Period. Could not be calculated.

H isto ry  of Onset. The only abnorm ality n o ticed  by her 
p a ren ts  was f r e t t i n e s s  on 16.9.47* The follow ing day her 
l e f t  leg  was lim p and apparen tly  became more so during the 
nex t few days.

Examination. Absent abdominal reflexes; weakness of 
dorsiflexars of le ft  foot.

Oerebro-spinal Fluid. Protein - 45 mgms.̂ o
C ells  -  15 p e r cu.mm. -  a l l  lymphocytes
C ultu re  -  s t e r i l e .

P ro g ress . There was fev e r s t i l l  p resen t on 25.9*47 but 
no in c rease  in  th e  p a ra ly s is . P a re s is  of the a ffe c te d  
muscles was s t i l l  dem onstnble on her discharge from h o sp ita l.
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Case 60. p.

J .B . , fe male , 15 y e a rs . Aberdeen C en tra l School.
15 Anderson Avenue, Admitted 27 .9 .47 .
Aberdeen. D ischarged 7*11• 47*

Recent A c t iv i t ie s  and C ontacts. The school term  s ta r te d  
on 1.9*47 and Case 36, who was" adm itted  to  h o sp ita l cn 2 .9 .4 7 , 
mis a t  school then  fo r  one hour. Her a c t i v i t i e s  inc luded  
v i s i t s  to  the  cinema and church. Her b ro th e r of 2 y ears  
and s i s t e r  of 18 years  had no symptoms a t  th i s  tim e.

Incubation  P eriod . I f  she was in fe c te d  by Case 36, th e  
incu b atio n  p e rio d  must have been 22 days.

H isto ry  of Onset. S lig h t headache and p a in  in  the 
shoulders began on 23.9*47. On 26.9.47 the  headache was 
much more severe and she had s t i f fn e s s  of the back, fe v e r and 
nausea.

Examination. Fevered; s l ig h t  neck r ig id i ty ;  absent 
abdominal re f le x e s .

C ereb ro -sp in a l F lu id . P ro te in  -  80 mgms.$
C ells  -  300 p e r cu.mm. -  97$ lymphocytes

3$ polymorphs.
C u ltu re  -  s t e r i l e .

P ro g ress . There was fe v e r u n t i l  30.9.47 and w ith i t  were
marked s ig n s  of meningeal i r r i t a t i o n .  Her back and
abdominal m uscles, b ladder, lower f iv e  in te rc o s ta ls  and 
proxim al p a r ts  of both  lower ex trem itie s  became para lysed  
during the  th re e  days a f t e r  adm ission. Recovery was very  slow 
and incom plete. B ladder fu n c tio n  re tu rn e d  an 6 .10.47, ch es t 
expansion appeared f u l l  on discharge from h o sp ita l, bu t the 
abdominal, back and th ig h  muscles had improved only s l ig h t ly .
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Case 61. M.

A .B ., male, 14 y e a rs . Farm Worker.
M ilton o f Fochal,
S t. C a th erin e ’ s , Admitted 29.9.47#
A berdeenshire. D ischarged 20.10.47#

Repent A c t iv i t ie s  and C ontacts. Apart from a v i s i t  to  the  
cinema on 25# 9*47, he had been a t  home. He was a d o s e  co n tac t 
of two b ro th e rs  aged 2 and 8 years and of two s i s t e r s  aged 
5 and 13 y e a rs , a l l  of whom remained fre e  from symptoms a t  
t h i s  tim e.

Incubation  P erio d . Could no t be c a lcu la ted .

H is to ry  of Onset. He was l i s t l e s s  and t i r e d  on 27#9.47 
bu t f e l t  w e ll nex t morning, on the evening of th a t  day he 
developed severe f r o n ta l  headache and pain  in  the  back of 
h is  neck.

•Rxam-ination. Neck r ig id i ty  and K em ig ' s sign  were p re sen t;
no o th er c l i n i c a l  abnorm ality.

C ereb ro -sp inal F lu id . P ro te in  -  45
C e lls  -  24 p e r ou.mm. -  a l l  lymphocyte* 
C ultu re  -  s t e r i l e .

P ro g ress . U nin terrupted  recovery.

t
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Case 62. B.

H. W., fem ale, 13 y e a rs . At school,
Fordmouth,
Auchnagatt, Admitted 1 .10 .47 .
A berdeenshire. D ischarged 23.10.47.

Repeat A c t iv i t ie s  and C antao ts. Apart f ra n  going to  
school, she had no t been away from home. I t  appeared th a t  
the  school teach er had been absent fo r  a week from
26. 9.47 w ith  "suspected  p o lio m y elitis"  and an u n sp ec ified  
number o f the  p u p ils  were i l l  about th i s  time w ith  "s ick n ess" . 
Her s ix  b ro th e rs  and s i s t e r s  -  ages ranging from 1 to  11 
y ears  -  remained w e ll.

Incubation  P erio d . Gould no t be c a lc u la te d .

H is to ry  of Onset. Headache began on 26 .9 .47; the next
day she developed neck s t i f f n e s s ,  e p is ta x is  and th e re  was 
delirium  a t  n ig h t; p a in  in  both  lower lim bs occurred 
on 29 .9 .47 .

E x a m in a tio n .  Fevered; neck r ig id i ty  and K em ig 's  s ign ; 
tenderness  in  the  r ig h t  i l i a c  fo ssa ; l e f t  f a c ia l  weakness.

C ereb ro -sp in al F lu id . P ro te in -  55 mgms.$
C e lls  -  72 per cu.mm. -  98$ lymphocytes

2$ polymorphs.
C u ltu re - s t e r i l e .

P ro g ress . The f a c ia l  p a re s is  was no longer ev iden t on 
2 .10 .4?  W t re te n tio n  o f u rin e  developed on th a t  day and 
b lad d er fu n c tio n  was n o t re s to re d  u n t i l  4*10.47.
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Case 63. P.

E.M., fem ale, y e a rs . 
12 S t. P e te r* s  S tr e e t ,  
P e te rhead , 
A berdeenshire.

Admitted 1 ,10 ,47 . 
D ischarged 14.11,47.

At hone.

Recent A c t iv i t ie s  and C ontacts. Apart tr om sh o rt walks 
in  th e  surrounding gardens, she had no t been out of th e  
house. Her s i s t e r  aged 7 years and her b ro th e r who was 
born an 29.9 .47 had no abnormal symptoms a t  th i s  tim e.

Incubation  P eriod . Could not be ca lcu la ted .

H is to ry  of Onset. She vomited and was fevered  an 27 .9 .47 ; 
nex t day she developed g en era lised  tenderness and s t i f f h e s s  
of her neck.

Examination. Fevered; s l ig h t  neck r ig id i ty ;  tenderness 
in  the  upper abdomen; abdominal re f le x e s  and l e f t  ankle 
Jerk  absen t.

C erebro -sp inal F lu id . P ro te in  -  40 mgms.$
C e lls  -  30 per cu.mn. -  a l l  lymphocytes
C ulture  -  s t e r i l e .

P ro g ress . The tem perature was normal on 3 .10 ,47 , bu t on the
same day p a ra ly s is  of the upper p a r t  of the l e f t  arm appeared. 
Recovery was complete except fo r  s l ig h t  weakness of the l e f t  
d e lto id .

RgmArVa. This case was, during the prodrcm ata, in  c lo se
co n tac t w ith  a  newly born baby who, on enquiry one month 
l a t e r ,  had shown no symptoms of i l ln e s s  from b i r th .



J .  B. ,  male, 1̂  y e a rs . 
70 Wales S tr e e t ,  
Aberdeen.

At home.
Admitted 2.10.47* 
Discharged 22.10.47*

Reoent A c t iv i t ie s  and C ontacts. He had been taken to  
th e  cinema two weeks p rev iously . He had not been away from 
Aberdeen. His only c lo se  co n tac ts  were h is  pa ren ts  and 
n e ith e r  had any symptoms a t  th is  tim e.

Incubation  P eriod . Could not be c a lc u la te d .

H is to ry  of Onset. He had had frequent s to o ls  fo r  the 
prev ious two weeks. On 1.10.47 he was o ff  h is  food and 
unable to  s i t  up and movement of h is  leg s  appeared to  
cause pa in .

Examination. Fevered; neck and sp in a l r ig id i ty .

C erebro -sp inal F lu id . P ro te in  -  50 mgms.^
C e lls  -  240 per ou.mm. -  94/6 lymphocytes

6$  p olym orp h s.
C ulture -  s t e r i l e .

P ro g ress . Temperature became normal on th e  4 th  day 
a f t e r  adm ission b u t neck s t i f f n e s s  remained u n t i l  10.10.47*
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Case 65*

B*P., male, 3 years* 
120 S to c k e th il l  South, 
Aberdeen*

R*

At heme*
Admitted 2«10*47*
D ischarged 27*10*47*

Recent A c t iv i t ie s  and Contacts* H is time was m ainly spent 
in  pa ly ing  w ith  9 o r 10 o ther ch ild re n  who liv e d  in  d o s e  
proxim ity  to  h is  own home* None of th ese  c h ild re n  nor h is  
b ro th e r  of 1 y ear were known to  be i l l  a t  th is  time*

Incubation  Period* Could no t be calcu lated*

H isto ry  of Onset* Abdominal pain  began on 22*9*47 and 
con tinued  u n t i l  adm ission to  hosp ita l*  Other symptoms 
were nausea, fe v e r , pain  in  the  back and neck and s t i f f n e s s  
of the  le g s .

Examination* Fevered; r ig h t  f a c ia l  weakness; K em ig 's  
s ig n ; absence of bo th  ankle je rk s ;  weakness of l e f t  
s t  em o-m ast o i d.

C ereb ro -sp inal Fluid* P ro te in  -  45 mgms*$
C e lls  -  105 p e r cm*mm* -  %$> lymphocytes

polym orphs*
C ulture  -  s te r i le *

Progress* Fever s e t t le d  an 3*10*47 but re te n tio n  of 
u rin e  occurred on th a t  day* T h ereafte r he s te a d ily  
improved and the  f a c ia l  and stem o-m asto id  p a re s is  f in a l ly  
d isappeared  on 11*10*47*



202

Case 66. P.
S.G-., fem ale, 14 y ea rs . 
M ill o f Dyce C ottage, 
Ifcrce,
A berdeenshire.

B aker's  a s s is ta n t .

Admitted 2 .10 .47 . 
D ischarged 7 .1 1.4 7 .

Recent A c tiv i t ie s  and C ontacts. She worked in  a  b a k e r 's  
shop in  Aberdeen and tra v e lle d  from Dyce every day. She was 
an adopted c h ild  and her c lo se s t  con tac t was a g i r l  o f 23 y e a rs  
who had no symptoms a t  th is  tim e.

Incubation  P erio d . Could no t be ca lc u la te d .

H is to ry  of Onset. She was l i s t l e s s ,  fevered  and t i r e d  
on 28.9.47 and l a t e r  developed headache, vomiting and pain  
in  th e  back o f her neck. She could not sleep  on the  n ig h t 
of 1.10.47 owing to  pain  in  her leg s  and s t i f fn e s s  in  her le g s .

Examination.  Fevered; neck and back r ig id i ty ;  p a re s is  
o f a l l  muscles of the  r ig h t  lower extrem ity  exeept the 
abductors of the  th ig h ; p a re s is  of the adductors and 
quadriceps of the l e f t  th igh ; marked tenderness over both 
s c ia t i c  nerves and manoevres to  s tre tc h  the nerves caused 
severe pa in ; th e  muscles of the a n te r io r  abdominal w all 
seemed la x , but th e i r  power could not be s a t i s f a c to r i ly  
te s te d  owing to  the  r ig id i ty  of the back.

C erebro -sp inal F lu id . P ro te in  -  30 mgms.$
C ells  -  80 per cu.mm. -  98$ lymphocytes

2$  polymorphs.
C ulture -  s t e r i l e .

P ro g ress . Fever p e rs is te d  u n t i l  7*10.47 and signs of 
meningeal i r r i t a t i o n  u n t i l  16.10.47* Complete p a ra ly s is  
o f the  a n te r io r  abdominal muscles and minimal p a re s is  of
th e  back ex tensors became evident on 3*10.47* P a re s is  of
th e  f le x o rs  of the l e f t  th ig h  appeared on 4.10.47*
Recovery was s l ig h t ,  th e  back muscles being the  only ones 
in  which i t  was complete.

Remarks. B i la te r a l  s c ia t ic  pain  and tenderness were s tr ik in g  
fe a tu re s  in  th is  case .
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Case 67. I t

A* S ., male, 7 years# B roanh ill School, Aberdeen#
413 Holbum  S tr e e t ,  Admitted 6 .10 .47 .
Aberdeen. Discharged 26.10.47.

Recent A c t iv i t ie s  and C ontacts. Apart from going to  
school and to  the  cinema on one occasion a week p rev io u s ly , 
he had n o t been away from heme. His f a th e r  fctated th a t  two 
of h is  r e la t iv e s  developed ”w ithered legs'* -  a s i s t e r  in  
1914 and a cousin  in  1905 -  both a f te r  acu te i l ln e s s e s .  The 
p a tie n t  had s ix  c lo se  c o n ta c ts , th e ir  ages ranging from 
1 to  13 y ea rs , and a l l  remained symptom f re e . Case 54 
a tten d ed  the  same school.

Incubation  P eriod . I f  the p a tie n t was in fe c ted  by 
Case 54, then  the  incubation  period  must have been a t  
le a t s  9 days*

H isto ry  of Onset. Headache on the  evening of 27.9.47 
follow ed try an asymptomatic in te rlu d e  u n t i l  4. 10.47 when 
the  headache re tu rn ed  and he complained of pain  when h is  
neck was moved. Vomiting occurred and sleep lessness 
developed on 5. 10. 47.

Examination. Fevered; s l ig h t  neck r ig id i ty ;  absent upper 
abdominal re f le x e s .

C ereb ro -sp inal F lu id . P ro te in  -  40 mgms.^c
C ells  -  45 per cu.mm. -  a l l  lymphocytes. 
C ulture  -  s t e r i l e .

P ro g ress . There was no neck s t i f f n e s s  of fev er on 
6. 10.47 but th e  abdominal re f le x e s  d id  no t re tu rn  u n t i l  
14 .10.47.

Remarks. The familjry h is to ry  in  th i s  case i s  in te re s t in g .
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Case 68,

J,D . male, 13 y e a rs , 
66 Queerfe Road, 
Aberdeen,

M.

Gordons town School, 
Admitted 7*10,47* 
Discharged 25,10,47*

Recent A c t iv i t ie s  and C ontacts, He had been cn ho liday  
a t  B a l la te r  bu t was a t  home fo r  ten  days before re tu rn in g  
to  school on 26,10,47, He was in  co n tac t w ith Case 51* s 
b ro th e r  14 days before the  onset of h is  own i l ln e s s .  His 
m o th er's  b ro th e r developed a tra n s ie n t p a ra ly s is  of both  
le g s  a f t e r  an i l ln e s s  45 years  ago.

Incubation  P eriod , I t  i s  possib le  th a t the v iru s  was 
conveyed to  the  p a t ie n t  by Case 51 * s b ro th e r ,, in  which 
case the  incubation  p e rio d  was 14 days.

H istory of Onset, Frontal headache began on 5*10,47 
and he la te r  developed fever and vomiting,

re-rami n a tio n , No abnormal c l in ic a l  fin d in g s,

Cerebro-spinal F luid , Protein -  40 mgms,$
C ells  -  26 per cu,mm, -  a l l  lymphocytes 
C ultu re  -  s t e r i l e  
C hlorides- 740 mgms,#

Uninterrupted recovery.
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Case 69. P.

C.12., male, 5 years, 
184 Bankhead Road, 
Bucksbum, 
Aberdeenshire.

Stoneywood School, Bucksbum.

Admitted 12.10.47.
Discharged 1 .11.47.

Recent A c t iv it ie s  and Contacts. Apart from going to school 
he had not been away from heme. His mother stated that several 
other children at school were "suspect cases" of p o lio m y elitis , 
but the grounds for these suspicions could not be elucidated . 
His brother of 2-g years had no symptoms at th is  time. There 
was a remote connection between th is  case and Case 2 in  that 
a deaf and dumb boy, who liv ed  in  the adjoining house in  
Bankhead Road, had been a daily  contact with Case 2 u n til  
the la t t e r 1 s admission to  hospital on 19*2. 47*

Incubation Period. Even i f  i t  i s  assumed that h is  
neighbour referred to  above was the carrier of the virus 
to  th is  patien t, the incubation period could not be 
ca lcu lated .

H istory of Onset. The i l ln e s s  began with headache and 
vomiting on 9*10*47* Thirst and restlessn ess at night 
follow ed, and on 11. 10.47 h is  mouth twitched and he was 
unable to  s i t  up in  bed.

Examination. Fevered; almost complete paralysis of the 
r ig h t side of the face; absent abdominal reflexes.

Cerebro-suinal F lu id . Protein -  45 mgms.^
“  C ells -  56 per cu.mm. -  98$ lymphocytes

2fo polymorphs.
Culture -  s te r i le .

Progress. There was no fever on 13*10*47. On discharge 
from h osp ita l, weakness of the upper part of the righ t face
remained.
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Case 70* P.

R.McI. , male, 11 weeks* At home.
13 St* Jo h n 's  Road,
Bucksbum , Admitted 13 .10 .47 .
A berdeenshire. D ischarged 7 .1 1 .4 7 .

Recent A c t iv i t ie s  and Contacts* Apart from a  v i s i t  t o  
th e  C h ild  W elfare C lin ic  a t  St* Jo h n 's  Road fo r  weighing 
cn 5.10*47 he had not been away from home. Three weeks 
p rev io u s ly  -  22. 9.47 -  h is  mother had been in  co n tac t w ith  
Case 73, *ho was adm itted  on 15.10.47.

In cu b a tio n  P erio d . I f  the  v iru s  was c a r r ie d  from Case 73,
th e  maximum in cu b atio n  p e rio d  p o ssib le  was 16 days.

H is to ry  o f Onset* The i l ln e s s  began on 8.10.47 w ith
ra p id  b rea th in g  and i r r i t a b i l i t y  when handled. Then follow ed 
fe v e r , la s s i tu d e  and complete lo ss  of vo ice . Hi3 le g s  
became limp and he re fu sed  h is  feeds.

IFixamination. Neck r ig id i ty ;  tw itch ing  of r ig h t  fa c e ; 
very  fe e b le  c ry ; very  lim ite d  movement of in te r c o s ta l  
m uscles; dim inished power in  l e f t  d e lto id , b iceps and 
t r i c e p s ;  complete p a ra ly s is  of l e f t  lower extremity*

C ereb ro -sp in a l F lu id . P ro te in  -  80 mgwa.,%
C e lls  -  30 per cu.zmw -  a l l  lymphocyte*
C ulture  -  s t e r i l e  
C h lo rides- 726 iigms

P ro g re ss . The l e f t  arm recovered com pletely and th e  
in te r c o s ta ls  p a r t i a l ly ,  bu t in  th e  l e f t  lower lim b, only 
th e  quadriceps, p soas, g lu te i  and ham strings showed 
improvement, and th a t  was minimal T The voice recovered  
com pletely .

Remarks* The w as th e  y o u n g e st p a t ie n t  o f  th e  s e r i e s .
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Case 71. P,

A. S . , male, 1^  y ears  
9 School T errace , 
Aberdeen*

At home*
Admitted 13.10.47. 
Discharged 23.11.47.

Recent A c t iv i t ie s  and C ontacts. Apart frcm v i s i t s  to  
h is  grandmother in  Aberdeen, he had no t been away from hone.
Two b ro th e rs  of 10 and 13 years remained symptom-free a t  th i s
tim e. H is fa th e r  had p o l io n y e li t is  in  1905 and s t i l l  shows 
evidence of some w asting of the l e f t  leg .

In cubation  P erio d . Could not be c a lcu la ted .

H is to ry  of Onset. On 8 .9 .47  i t  was thought th a t  the  c h ild  
was c u tt in g  a to o th  a s  he was f r e t ty  and s l ig h t ly  fevered  and 
o f f  h is  food. The next day th e re  was s t i l l  anorexia and he 
re fu sed  to  walk.

Examination. The only abnorm ality detec ted  c l in ic a l ly  was 
some weakness of d o rs if le x ia n  of the l e f t  fo o t.

C ereb ro -sp in a l F lu id . P ro te ih  -  55 mgms.$
C ells  -  9 per cu.mm. -  a l l  lymphocytes
C ulture -  s t e r i l e .

P ro g ress . Although he was apy rex ia l throughout, the 
p a ra ly s is  p rogressed  fo r  two weeks, by which time the l e f t  
quadriceps, c a l f  muscles, a n te r io r  t i b i a l s  and in t r in s ic  
m uscles of the fo o t were com pletely f la c c id  and the l e f t  
ham strings were very  weak. On discharge from h o sp ita l the 
ham strings and quadriceps had recovered, but the muscles in  
th e  d i s t a l  p a r t  of the limb showed no improvement.

Remarks. In te re s t in g  fe a tu re s  in  th is  case were th e  
fam ily  h is to ry  and the  p rogression  of the  p a ra ly s is .
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Case 72.

I .  S . , male, 7 y e a rs . C u lts  School.
10 K irk P lace ,
C u lts , Admitted 15.10.47*
A berdeenshire. D ischarged 4. 11. 47.

Recent A c t iv i t ie s  and C ontacts. Apart from going to  
school, he had no t been away from heme. His cousin , G-. S . , 
had p o lio m y e litis  w ith  p a ra ly s is  3 y ears  p rev iously  (n o t i f ie d  
12* 8.44)* One o th er boy a t  the same school had been i l l  
w ith  a  headache a week b efo re  Case 72 took i l l .

Incubation  P e rio d . Could not be ca lcu la ted .

H is to ry  of Onset. Headache began on 6.10.47 and la s te d  
two days. He had no symptoms from then u n t i l  13*10.47 when 
the  headache re tu rn ed . Other symptoms which occurred next 
day were neck and back s t i f f n e s s ,  anorexia and some pain  
in  th e  arms and le g s .

Examination. Fevered; neck r ig id i ty ;  Kwmig's s ign .

C ereb ro -sp in a l F lu id . P ro te in  -  50 mgms.$
C ells  -  108 per ou.mm. -  a l l  lymphocytes 
C ulture -  s t e r i l e .

P ro g re ss . Temperature was normal on 16.10 .47  and the 
nex t day th e re  was no evidenoe of meningeal i r r i t a t i o n  and 
he had no com plaints.
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Case 73*

G.M., m ale, 9 months* 
213 Stcneywood Road, 
Bucksbum, 
A berdeenshire

Admitted 15* 10*47*
Discharged 7*11•47.

At home*

Recent A c t iv i t ie s  and Contacts* He had been to  Oruden Bay
in  A berdeenshire f o r  a  day th ree  weeks p rev iously  and to  
Aberdeen f o r  a day two weeks p rev iously  but had otherw ise 
been a t  home* H is c o n tac t w ith case 70*s mother has been 
m entioned a lread y  in  connection w ith  th a t  case* The f i r s t  
symptom of both  th ese  p a t ie n ts  appeared on 8*10.47 and i t  
seemed fe a s ib le  th a t  th e  v iru s , coming from some common 
source, invaded Case 73 d i r e c t ly  and was o a rr ie d  to  Case 70 
by h is  mother*

Incubation  P e rio d , I f  th e  theory of in fe c tio n  o u tlin e d  
above was t ru e ,  then th e  incubation  p eriod  must have been a t  
most 16 days.

H is to ry  of Onset* On 8 .10.47 he was very l i s t l e s s  and
vomited sev e ra l tim es. Two asymptomatic days follow ed 
th e r e a f te r  bu t cn 11*10.47 f r e t t i n e s s  and fev er oocurred 
and con tinued  u n t i l  th e  day of admission when h is  r ig h t  
arm was no ted  to  be limp*

Exam ination* F la c c id  p a ra ly s is  of the  r ig h t  upper
ex trem ity  except fo r  some power re ta in e d  in  the  f le x o rs  
and ex ten so rs  o f the f in g e rs .

C ereb ro -sp in a l Fluid* P ro te in  -  30 mgnis.$
C e lls  -  42 p e r cu*mn* -  a l l  lymphocytes
C u ltu re  -  s t e r i l e .

Progress* There was considerab le  improvement in  a l l
th e  a f fe c te d  muscles w ith  th e  exception  of the  d e lto id , which 
showed no improvement*
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Case 74* P.

C. W., m ale, 4  y e a rs . Miss Oliver* s School, Aberdeen.
2 V iew fie ld  Gardens, Admitted 18.10.47.
Aberdeen. Discharged 14, 11. 47.

Recent A c t iv i t ie s  and C ontacts. He had been a t  school 
and a t  heme only* H is b ro th e r of 1 year ahd no symptoms a t  
t h i s  tim e but h is  mother had an unexplained a tta c k  o f 
vom iting on 8.10.47* Case 75*s son a ttended the same school 
b u t n e i th e r  he nor any of the  o ther p u p ils  were known to  
have had any symptoms a t  th i s  tim e.

In cu b a tio n  P e rio d . I t  seems fe a s ib le  th a t  Case 75 !s son 
and t h i s  p a t ie n t  were both exposed to  the v iru s  a t school and 
th a t  w hile  Case 74 developed the d isease , Case 75*s son 
c a r r ie d  i t  to  h is  mother and remained symptcm-free h im self.

H is to ry  of Onset. Fever, f r e t t in e s s ,  anorexia and 
abdominal p a in  developed on 14. 10.47 and were followed by 
th re e  asymptomatic days. On the day of admission headache 
occurred  and fev e r re tu rn e d  and he complained of pain  in  
th e  back.

Exam ination. Fevered; neck r ig id i ty ;  l e f t  sup inato r je rk  
g r e a te r ‘than  r ig h t .

C ereb ro -sp in a l F lu id . P ro te in  -  70 mgms.^
C ells  -  720 per cu.mm. -  lymphocytes

polymorphs.
C ulture  -  s t e r i l e
C h lo rides- 728 mgms.fo

P ro g re ss . Weakness of the d o rs if le x o rs  of the r ig h t  
fo o t  and adductors and f le x o rs  of the  r ig h t  knee f i r s t
became apparent on 29*10. 47, b u t, w ith  the exception of
th e  t i b i a l i s  a n te r io r ,  a l l  recovered com pletely.

Remarks. The delayed appearance o f the paralysis was 
a feature of th is  case.
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Case 75. &

Mrs* H.B. , 40 years* Housewife*
9 F o re s t  Road, Admitted 18.10.47*
Aberdeen* Died 22.10.47.

Recent A c t iv i t ie s  and C ontacts. Once each week fo r  the 
p rev ious th re e  weeks she had been to  Br&emar fo r  one day*
She went to  a  dancing c la s s  once each week and to  th e  cinema 
one week p r io r  tomadmission* Apart from these  ou tings, her 
a c t i v i t i e s  had been those  of a housewife. She had a daughter 
of 8 y e a rs  and a son of 4  years  who remained symptom-free*
Her son a tten d ed  the same school as Case 74, whose f i r s t  
symptom developed on 14. 10. 47.

In cu b a tio n  Period* I t  seemed u n lik e ly  th a t th i s  patientfe ' 
son c a r r ie d  the  v iru s  to  h is  mother from Case 74 the  day the  
l a t t e r *  s f i r s t  symptom s ta r te d  as th is  would mean an 
in cu b atio n  p erio d  of only one day fo r  Case 75.

H is to ry  of Onset* On 15 .10 .47  she n o ticed  pain  in  her 
back. On 16 .10 .47  th e  pa in  grew worse and in  the  evening 
became "alm ost unbearable". She s le p t very l i t t l e  th a t  
n ig h t and the  fo llow ing one. On 18.10.47 she complained 
of very  severe headache and vomited sev e ra l tim es. She 
n o tic e d  th a t  she had lo s t  a  good deal of power in  her le g s .

re-ram in a t  io n . A very a l e r t  and co -operative  p a tie n t;  she
understood the n a tu re  of her i l ln e s s  and her thoughts were 
m ainly concerned w ith  th e  type of wheel c h a ir  she would 
g e t i f  her leg s  d id  not recoverf  tem perature 100°F.; 
p u lse  r a t e  86 per m inute; re s p ira tio n s  22 per minute; 
b o th  lower limbs com pletely f la c c id  and powerless except 
fo r  the  l e f t  quadriceps, in  which th e re  was s t i l l  some 
movement; abdominal re f le x e s  absen t; re te n tio n  of u r in e ; 
w e ll marked neck r i g i d i ty ;  s t i f f n e s s  of th e  back, making 
i t  d i f f i c u l t  to  e stim ate  th e  tone of the abdominal muscles.

C ereb ro -sp in a l F lu id . P ro te in  -  70 mgras.$
C e lls  -  108 per cu.nm. -  S&fo lymphocytes

4 $  polym orphs.
C ulture  -  s t e r i l e .

P ro g re ss . On 19.10.47 the  abdominal and back muscles
were p a ra ly sed  and l a t e r  on th a t  day th e re  was weakness of
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both upper arms, the in terco sta ls  and the diaphragm* Her
temperature, pulse rate  and respiratory rate a l l  rose and she had
d if f ic u lt y  in  coughing up mucus frcm her throat* She was
much concerned about her d if f ic u lty  in  breathing and was
p laced  in  the  m echanical re p p ira to r . On 20*10.47 when
she was temporarily removed from the respirator for  nursing
purposes she became cyanosed within 10 seconds and was
g iven  oxygen under p re ssu re . In  the  afternoon of 21.10.47
she became unable to  swallow. She had a complete f la c c id
quadriplegia and p ara lysis of a l l  the muscles of the
neck and trunk and died the following day.

Post Mortem Examination. The Brain and Spinal Cord were 
oedematous and very congested and the Meninges were lik ew ise  
a ffec ted .

H isto lo g ica l Examination* There was marked 
congestion and massive in f iltr a t io n  with poly­
morphonuclear and small round c e l l s  in  the 
sp inal cord* There was a lso  w ell marked p er i­

vascular "cuffing” and no healthy neurones were 
seen in  the anterior horns of e ith er  side* The 
medulla showed congestion and peri-vascular  
tt cu ffin g” but to  a le sse r  degree than the sp inal 
cord. Neuronophagia was seen* Sim ilar appearances 
were seen in  the mid-brain, but the motor cortex  
showed congestion only.

Remarks. This was a case of acute ascending p o lio -  
encephalo-m yelitis sim ilar to  that described by Landry 
and discussed on page



213

Case 76.

D.M., male, 3 y e a rs .
22 S t .  Andrew* s S tr e e t ,  
Aberdeen.

At heme.
Admitted 19.10.47•
Discharged 24. 11•47*

Recent A c t iv i t ie s  and C ontacts. Two weeks p rev iously  he 
had been to  the  cinema bu t had otherw ise been a t  home 
p lay ing  about the  s tre e ts*  H is s i s t e r  aged 7 and 18 o th er 
c h ild re n  l iv in g  in  the  same bu ild ing  were no t known to  hare 
any symptoms a t  th i s  tim e. .

Incubation  P e rio d . Could no t be ca lcu la ted .

H is to ry  of Onset. On 16.10.47 he was f r e t ty ,  fevered  and 
complained of a  sore neck and a sore th ro a t. L ater he ground 
h is  te e th  and vomited sev e ra l tim es. His symptoms had 
la rg e ly  d isappeared  on 18.10.47 but i t  was no ticed  then th a t  
h is  r ig h t  arm was limp.

Exam ination. Fevered; f la c c id  p a ra ly s is  of the  whole 
of th e  r ig h t  upper ex trem ity .

C ereb ro -sp in a l F lu id . P ro te in  -  40 mgms.$
C e lls  -  24 p e r eu.mau -  a l l  lymphocytes 
C u ltu re  -  s t e r i l e .

P ro g ress . There was s l ig h t  re tu rn  of power in  a l l  the
m uscles d i s t a l  to  the r ig h t  elbow but none in  those of the 
upper arm.
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Case 77• P.

S .C ., fem ale, 1^ y e a r s . At heme,
139 V ic to r ia  Road,
T a rry , Admitted 21 •10*47*
Aberdeen. D ischarged  1% 11.47*

R ecent A c t iv i t i e s  and C o n tac ts . She had n o t been out 
of Aberdeen b u t she and h e r p a re n ts  had moved t h e i r  heme 
from B rocm hill Road to  V ic to r ia  Road on 15* 10.47*

In c u b a tio n  P e rio d . Could n o t be c a lc u la te d .

H is to ry  o f O nset. F ever and an o rex ia  appeared  on 17 .10 .47  
and n e x t day she was n o tic e d  to  drag her r ig h t  le g  when she 
a ttem p ted  to  w alk.

E xam ination. Fauces in je c te d ;  low er abdominal r e f le x e s
a b se n t; d o u b tfu l weakness o f r ig h t  low er ex trem ity ; 
i n a b i l i t y  to  s i t  up in  bed.

C e re b ro -sp in a l F lu id . P ro te in  -  50 mgms.%
C e lls  -  48 p e r  cu.mm* -  96fo lym phocytes

k.% polymorphs.
C u ltu re  -  s t e r i l e .

P ro g re ss . P a r e s is  o f e l l  th e  m uscle groups in  th e
r ig h t  low er ex trem ity  excep t th e  p la n ta r  f le x o r s  and th e  
i n t r i n s i c  m uscles o f th e  fo o t became ap p aren t by 26. 10. 47 , 
b u t on d isch a rg e  from h o s p i ta l  th e  only  p a r e s is  ap p aren t 
was i n  th e  d o rs if le x o rs  o f th e  fo o t .
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C £sej[8. p#

At home*

Admitted 5*11.47,
Discharged 28.11.47.■

Recent A c t iv i t ie s  and C ontacts. He had heen to  Newburgh,
A berdeenshire on 9*10.47 but had otherw ise been a t  heme 
except fa t  sh o rt walks lo c a l ly . His th ree  b ro th e rs  aged 
4 , 9 and 12 years  had no symptoms a t  th i s  tim e, but th e re  
had ap p aren tly  i l l n e s s  w ith  headache and vomiting amongst 
s e v e ra l of the  p u p ils  a t  Udny G-reen School -  the school th a t  
h is  two e ld e r  b ro th e rs  attended .

Incu b a tio n  P eriod . Could not be ca lcu la ted .

H is to ry  of Onset. On 29.10.47 he was fevered and l i s t l e s s  
and was thought to  be te e th in g . Then he had no fu r th e r  
symptoms u n t i l  4 . 11.47 when h is  neck was noted to  be s t i f f  
and he appeared to  have abdominal pa in .

Exam ination. Neck r ig id i ty  and K em ig 's  sign; weakness of
l e f t  fa c e ; dim inished tone in  r ig h t  lower extrem ity  w ith 
absen t ankle je rk .

C ereb ro -sp in a l F lu id . P ro te in  -  50 mgms.$
C ells  -  36 per cu.mm. -  a l l  lymphocytes
C ulture -  s t e r i l e .

P ro g re ss . The f a c ia l  p a re s is  had disappeared by 11.11.47 
b u t i t  became c le a r  th a t  the lo s s  of tone in  the r ig h t  lower 
lim b was a sso c ia te d  w ith  p a re s is  of the d o rs if le x o rs  of 
th e  fo o t .  This muscle group had no t completely recovered 
on h is  d ischarge from h o sp ita l.

J .H . , m ale, %  y e a rs . 
N orth C o u llie ,
Udny,
A berdeenshire.
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Case 79# M,

I .K .,  fem ale, 3 y e a rs . At heme.
9 Setcn  D rive, Admitted 8 .11 .47 .
Aberdeen. D ischarged 28.11.47*

Recent A c t iv i t ie s  and C on tacts. She had not been away from 
home except to  Sunday School. She was the  youngest of a  fam ily  
o f tw elve -  th e i r  ages ranging frcm 2 to  23 y e a rs . None 
o f th e se  o th ers  had any symptoms a t  th i s  time.

Incubation  P eriod . Could no t be c a lc u la te d .

H is to ry  of Onset. On 6.11.47 she had tra n s i to ry  pa in
in  her r ig h t  e a r . Then she had no fu r th e r  symptoms u n t i l  
th e  day of adm ission. At mid-day she asked fo r  a  "piece" 
and appeared to  be p e r fe c t ly  normal but a few m inutes l a t e r  
she suddenly became cyanosed and fro th ed  a t  the mouth. She 
c r ie d  to  her mother th a t  she could n e ith e r  see nor hear and 
in  a  few more m inutes became unconscious and remained so fo r  
h a lf  an hour.

Examination. F u lly  conscious; r ig h t  pu p il la rg e r  than the  l e f t ;  
r i g i d i t y  of the  neck a id  back; K em ig 's  s ign .

C ereb ro -sp in a l F lu id . P ro te in  -  50 mgms./'o
C e lls  -  45 per cu.mm. -  a l l  lymphooytes
C ulture  -  s t e r i l e

P ro g ress . The evidence of meningeal i r r i t a t i o n  was no 
lo nger p re sen t by 15*10*47 end her p rogress otherw ise was 
u n ev en tfu l.

Remarks. The very acu te  onset of th e  d isease  in  t h i s
case  was a s t r ik in g  fe a tu re .
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Case 80. It

BUM,, m ale, 9 y e a rs . K ittybrew ster School, Aberdeen.
7 S andilands D rive, Admitted 15.11.47.
Aberdeen# Discharged 4 .12 .47 .

R ecent A c t iv i t ie s  and C ontacts. He had not been out of 
Aberdeen b u t he had been to  the cinema a g rea t d eal and 
th re e  weeks p rev io u sly  he had a ttended the Aberdeen town 
swimmi ng b a th s . Casev 11 liv e d  in  the same road, but had 
th e  acu te  episode of the  d isease  3 months p rev iously  and th e re  
had been no known co n tac t between the two. There was no 
i l l n e s s  a t  the  tim e amongst h is  c lose  con tacts -  a s i s t e r  of 
2 y e a rs  and two b ro th e rs  of 15 and 17 y ears, the former of 
whom s le p t  in  the  same bed as the p a tie n t. Case 46 a ttended  
th e  same school, bu t her f i r s t  symptom appeared on 3* 9.47.

In cu b a tio n  P erio d . I f  he was in fe c ted  a t school by Case 46,
th e  in cu b atio n  p e rio d  must have been more than two months.

H is to ry  of Onset. . F ro n ta l headache and vomiting appeared 
cm 14 .11 .47 . He was very r e s t le s s  a t  n igh t and complained o f 
abdominal p a in  and photophobia.

Exam ination. Minimal neck r ig id i ty  only.

C e reb ro -sp in a l F lu id . P ro te in  -  40 mgms.^
C ells  -  36 per cu.mn. -  a l l  lymphocytes
C ulture -  s t e r i l e .

P ro g re ss . Uneventful recovery.
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Case 81# P.

B« E . , m ale, 12 weeks* At home and a t  Peterhead Day Nursery*
120 Ugie Park ,
P e te rh e ad , Admitted 22.11.47*
A berdeensh ire . Died 1 % 12.47.

Recent A c t iv i t ie s  and Contacts* He attended the Day 
N ursery  f o r  sev e ra l hours each day but had otherwise been 
a t  home. There was no i l ln e s s  amongst any of the o ther 
b a b ie s  in  th e  nu rse ry  a t  th is  time.

In cu b a tio n  P erio d . Could not be ca lcu la ted .

H is to ry  of Onset. On 10.11.47 be became very f r e t ty  and 
had a  d isch arg in g  nose. The next day he refused most of 
h is  fe e d s  and on 12.11.47 b is  mother thought th a t he had 
l o s t  some of th e  power in  h is  l e f t  leg .

Exam ination. Eager and a l e r t ;  p a re s is  of a l l  the muscle 
groups in  th e  l e f t  lower extrem ity.

C e reb ro -sp in a l F lu id . P ro te in  -  20 mgms.$
C ells  -  2 per cu.mm.
C ulture -  s te r i le  
C hlorides- 759 mgms.$

P ro g re ss . The cond ition  of the l e f t  leg  remained 
unchanged b u t th e  c h ild  developed acute g a s tro -e n te r i t is  
an 12 .12 .47  and d ied  on 15#12.47»

Remarks. There i s  no doubt th a t  th is  c h ild  died f ra a  
a c u te  g a s t r o - e n te r i t i s  and not p r imar i l y  from p o lio m y elitis .
The case  has th e re fo re  not been c la s s i f ie d  as a po lio m y elitis  
d e a th  in  t h i s  s e r ie s .
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