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The Blood S ed im entation  Bate In  T u b e rcu lo s is . 

A Study o f 148 Cases.

The beginn ings of t h i s  t e s t ,  a t f i r s t  acclaim ed by 

some w r i te r s  as a d ia g n o s tic  t e s t  fo r  tu b e rc u lo s is ,  and 

w ith  in c re a s in g  in v e s t ig a t io n  g rad u a lly  re le g a te d  to  the  

evergrow ing group of n o n -sp e c if ic  r e a c t io n s ,  go very fa r  

back in  th e  h is to ry  o f  m edicine. Galen noted th e  

presence o f a la y e r  of f lu id  above co ag u la tin g  drawn 

blood, and throughout th e  era  o f blood l e t t i n g  as a  th e r a 

p e u tic  m easure, p h y sic ian s f re q u e n tly  r e f e r r e d  to  t h i s  

o ru s ta  san g u in is  which formed and ren a in ed  above th e
in

coagulum. Thomas Sydenham remarked i t s  appearance in

se v e ra l d is e a se s , such as sm allpox, p le u r is y  and rheum atic

fe v e r , which, though c l in i c a l ly  f a r  a p a r t ,  had two common

c h a r a c te r i s t ic s  in  r a is e d  tem pera tu re  and th e  presence of

t h i s  o ru s ta  san g u in is  in  drawn blood. I t  was only n a tu ra l

th e re fo re ,  t h a t ,  a t t r a c t in g  a t te n t io n  as i t  did th roughout

th e  e a r l i e r  days of m edicine, th e  c ru s ta  san g u in is , s iz e ,

or bu ffy  c o a t, should have been looked on as  in tim a te ly

connected w ith  th e  cause and n a tu re  of d isease . lo v a t t  
(2>Evans in  "Recent Advances in  Physiology" w rite s : " I f  we 

except th e  f a c ts  of th e  c i r c u la t io n  of the  blood, i t  may be 

questioned  w hether any phenomenon w ith in  the  purview of 
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m edical knowledge has in  th e  p as t had such a profound

in flu en ce  on i t s  p r a c t ic e s  as has t h i s  sim ple fa c t  o f  th e

occurrence o f th e  buffy c o a t, fo r  i t  re p re se n ts  th e  b asa l

o b se rv a tio n  on which r e s te d  th e  th e o r ie s  o f humoral patho logy

from th e  tim e of H ippocrates up t i l l  th e  middle o f l a s t

c e n tu ry ."  T h is humoral th eo ry  was ev en tu a lly  rep laced  by

th e  c e l lu l a r  th eo ry  o f Virchow, but up t i l l  th e n  i t  remained

supreme; and th e  buffy  coat was p r a c t ic a l ly  fo rg o tte n  to

a t t r a c t  a t te n t io n  aga in  only q u ite  re c e n tly .

The n a tu re  and c a u sa tio n  o f t h i s  c r u s ta  sa n g u in is ,

s iz e ,  or b u ffy  coat ev id en tly  aroused co n s id e rab le  in te r e s t
( 3 )among p h y sic ian s  a s  f a r  back as th e  18t h  cen tu ry . Hewson

showed th a t  i t  was as d e f in i t e ly  p a r t  of th e  whole blood

as were th e  co rp u sc les  and was th e  f i r s t  to  dem onstrate th a t

th e  change was due to  a more rap id  ra te  o f f a l l  o f  th e

co rp u scu la r elem ents; n o tin g  a lso  th e  f a c t  th a t  blood g iv in g

th e  r e a c t io n  was as a ru le  slower to  coagu la te  th a n  was

normal b lood. His work a lso  showed th a t  th e  change in  th e

blood la y  r e a l ly  in  th e  plasma sin ce  sep ara ted  co rp u sc les

from normal blood and from blood which we would now say had

a  rap id  sed im en tation  r a te ,  f e l l  a t equal r a te s  i f  suspended
( 4)

in  th e  same medium. In  th e  e a r ly  19 th  cen tu ry  Scudamore 

showed th a t  in c reased  r a te  o f f a l l  was a s so c ia te d  w ith  
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(5)
in c re a se d  blood f ib r i n  and l a t e r  Nasse w hile confirm ing  

Scudamore1s o b se rv a tio n s  showed th e  presence of two a d d it

io n a l f a c to r s .  He noted th e  tendency to  c lu s te r  o f th e  red  

o e l l s  and a lso  showed th a t  a f t e r  ex c lu s io n  o f blood f ib r i n

as a f a c to r  by d e f ib r in a t io n , such co rp u sc le s  s t i l l  f e l l
(6)

more ra p id ly  in  b u ffy  blood th a n  in  norm al. P f e i f e r  in  th e  

l a s t  few years of th e  19th  cen tu ry  showed th a t  th e  in c reased  

r a te  o f f a l l  was not due to  in c reased  v is c o s i ty .

In  more rece n t tim es c o n s id e ra b le  worfc has been done
(7 )

and p u b lish ed  by Pahraeus, along w ith  a com prehensive

h is to r y  o f th e  r e a c t io n . He confirm ed th e  o b se rv a tio n s

made by Hewson th a t  d if fe re n c e s  in  th e  s p e c if ic  g ra v ity  of

plasma and c e l l s  had l i t t l e  £0 do w ith  th e  ra te  of f a l l .

He a lso  showed th e  accuracy o f  N asse’s wor& which as  mentioned

above noted th e  presence o f a g g lu tin a tio n , th e  in c re a se  o f

blood f ib r i n  and th e  ex is ten ce  o f s t i l l  ano ther f a c to r .  5*his

fa c to r  Pahraeus showed to  be th e  presence of in c reased

blood g lo b u lin . Hed c e l l s  were found h ard ly  to  sediment a t

a l l  in  a  s o lu t io n  o f pure albumen, w hile in  a s o lu t io n  of

fib rin o g en  they  f e l l  r a p id ly . I f  suspended in  a so lu tio n  of 
g lo b u lin , th e  r a te  o f f a l l  was in te rm ed ia te  to  th e  l a s t  two.

$he n a tu re  of th e  blood p ro te in s  seems to  be in tim a te ly

connected, th e re fo re ,  w ith  th e  sed im en tation  r a te ,  o r, as

Pahraeus p re fe rs  i t  th e  suspension  s t a b i l i t y  o f th e  blood,

and s in ce  in c rease  of blood g lo b u lin  seems to  cause haem-
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4 *

a g g lu tin a t io n  th e  whole seems a reaso n ab le  hyp o th esis  to  

ex p la in  in c re a se  or decrease in  th e  r a te  of th e  f a l l i n g  

c o rp u sc le s . C onfirm ation  i s  ob ta ined  on f in d in g  th a t  by 

in c re a s in g  th e  serum g lo b u lin  th e  sed im en ta tio n  ra te  i s  

in c re ase d . Thus i t  has been shown th a t  i f  th e  co rp u sc les  

o f c i t r a t e d  blood be removed from th e  serum and th e  serum 

exposed in  a q u artz  tu b e  to  u l t r a - v io l e t  ra y s , th e  recon

s t i t u t i o n  o f th e  blood by a d d itio n  o f i t s  co rp u sc les  le ad s  

to  a marked in c re ase  in  th e  ra te  o f f a l l  of th e  red  c e l l s .  

T h is  i s  due to  th e  a c tio n  o f th e  u l t r a - v i o l e t  ray s  in  

co n v ertin g  serum albumen in to  serum g lo b u lin , and i f  the  

exposure i s  made in  a g la s s  tube which does no t tra n sm it 

th e  a c t in ic  end of th e  spectrum , no such conversion  ta k es  

place and no in c rease  in  r a te  o f f a l l  i s  no ted .

I t  i s  th e re fo re  reasonab le  to  expect in c reased  se d i

m entation  r a te  in  th o se  c o n d itio n s  in  which in c re a se  of 

blood fib rin o g en  or g lo b u lin  i s  found. Such in c rease  is

known to  occur in  pregnancy and se v e ra l workers have noted
(8)

an in c reased  sed im en tation  r a te  during  g e s ta t io n . B lundell 

in  a le c tu r e  d e liv e re d  in  1828 s a id : When women a re  pregnant

th e  blood i s  more or le s s  s i z y .............  in  co n ju n ctio n  w ith

o th e r s ig n s  i t  i s  a v a lu ab le  in d ic a t io n  of pregnancy.............

According to  Fahraeus th e  sed im en tation  r a te  is  increased  
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in  a l l  acu te  in fe c t io n s ,  most d i s t in c t  when accompanied by

h ig h  fe v e r , and according  to  H a llib u rto n , quoted by Fahraeus,

th e  serum g lo b u lin  i s  d e f in i te ly  in c reased  in  such co n d itio n s

and reach es a  maximum in  pneumonia, d ia b e te s  me 11 i t  us and
(9 )

parenchymatous n e p h r i t i s .  Beaumont and Dodds hold th a t  

in c reased  t i s s u e  d e s tru c tio n  causes r a is in g  o f  th e  blood 

f ib rin o g e n  and g lo b u lin  and on t h i s  f a c t  c h ie f ly  r e s t s  the  

im portance o f th e  t e s t  in  tu b e rc u lo s is  and in  m alignant 

d ise a se . Fahraeus h im self thought th a t  an in c reased  

sed im en ta tion  r a te  was a b e n e f ic ia l  r e a c tio n  o f th e  body to  

in fe c t io n  or o th er change. He says " i f  we suppose the 

g lo b u lin  in c re a se  during  pregnancy and in  d ise a se , p lay , in  

poin t o f p r in c ip le ,  th e  same ro le ,  th en  th e  p resence of t h i s  

change in  pregnancy speaks ag a in s t in te rp r e t in g  th e  change 

as a p a th o lo g ic a l derangement". In  a d d itio n  he remarks the  

fa c t  th a t  a n t i to x in  i s  u su a lly  c lo se ly  bound up w ith  th e  

g lo b u lin  f r a c t io n  of th e  blood p ro te in s  and suggests  th a t  

th e re  may be antibody in c rease  p a r i  passu  w ith  in c re a s in g  

blood g lo b u lin . In  m alignant d isease  a t l e a s t  and in  

tu b e rc u lo s is  to  a le s s e r  e x te n t, such views seem hard ly  

te n a b le  and th e  view u su a lly  accepted is  th a t  an in c reased  

blood sed im en ta tion  r a te  i s  symbolic o f in c reased  c e l l  

d e s tru c tio n .

As has been sa id  before th e  whole hypothesis and i t s  

ap p lication  to  tu b ercu losis  seems reasonable. Other



ex p lan a tio n s  fo r  th e  behaviour of th e  red  c e l l s  have been
( 10)

put forw ard. R ecently P inner Knowlton and K elly  have 

in v e s tig a te d  th e  re la tio n s h ip  between in c reased  blood 

fib rin o g en  and c h o le s te ro l  and an  in c reased  sed im en tation  

r a t e .  Tney can, however, f in d  l i t t l e  or no correspondence 

between e i th e r  th e  f i r s t  two and th e  l a s t .  T h e ir  p u b li

c a tio n  i s  one o f se v e ra l in  recen t years in  which th e  t e s t  

i s  re p o rte d  as q u ite  u n re lia b le  as an index o f c e l l  d e s tru c tio n . 

O ther exp lanations such as in c rease  of p l a t e l e t s ,  a l te r a t io n s  

in  su rface  te n s io n , change in  th e  e l e c t r i c a l  charges o f  th e  

blood elements and th e  volume of red  c e l l s  have a l l  been put 

forw ard. Anaemia of i t s e l f  need not be a s so c ia te d  w ith  

in c reased  blood sed im en ta tion  r a te  and one w r i te r  re p o r ts  a 

case of very in te n se  anaemia in  which th e  r a te  was normal.

I t  was accord ing ly  as a gauge o f t i s s u e  d e s tru c tio n  th a t  

th e  t e s t  was f i r s t  ap p lied  to  tu b e rc u lo s is ,  and fo r  some tim e 

i t  was thought th a t  an idea  of th e  a c t iv i ty  o f any case 

might be ob ta ined  by f in d in g  th e  blood sed im en ta tion  r a t e .
(U )

Since i t s  in tro d u c tio n  in to  sanatorium  p ra c t ic e  by W estergren 

a very co n s id e rab le  l i t e r a t u r e  has accum ulated, and a t  f i r s t  

co n s id erab le  im portance was a ttach ed  to  th e  read ings. More 

rece n tly  a r t i c l e s  w ri t te n  on th e  su b jec t have shown a le s s  

d e f in i te  b en t, and most w ri te rs  con ten t them selves w ith  
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conclud ing  t h a t ,  taken  in  con junction  w ith  the  more or 

l e s s  e s ta b lis h e d  methods of a s se ss in g  a c t iv i ty ,  th e  t e s t  

may prove o f  some use. A few rem ain en th u sias ti©  and 

m ain ta in  t h a t  in  tu b e rc u lo s is  i t  i s  of g re a te r  value th a n  

th e  tem pera tu re  or th e  p u lse , and an equal number in  more 

recen t tim es condemn th e  re a c tio n  as u se le s s  i f  not mis

le a d in g . The m a te r ia l p re se n tin g  i t s e l f  i t  seemed a 

p r o f i ta b le  l in e  o f re sea rch  to  the  w r i te r  to  in v e s tig a te  

th e  m a tte r  f o r  h im se lf . The t e s t s  done were done wholly 

from th e  tu b e rc u lo s is  po in t of view, except in  so f a r  as 

any case  or group of cases, read ing  or s e r ie s  o f read in g s , 

seemed to  have any d ir e c t  bearing  on th e  pathology o f th e  

re a c tio n .

Before d iscu ss in g  th e  v a rio u s  methods o f perform ing 

th e  r e a c t io n  th e  w r i te r  proposes to  d iscu ss  b r ie f ly  the  

broad fe a tu re s  of th e  c l in i c a l  m a te r ia l u t i l i s e d .  77 oases 

were pulmonary and 71 cases were non-pulmonary. Several 

pulmonary cases were com plicated by l a r y n g i t i s ,  and a number 

by th e  s o -c a lle d  s u rg ic a l tu b e rcu lo u s le s io n s .  In  th e  

p a r t ic u la r  resume on th e  pulmonary p a t ie n ts  t h i s  q u es tio n  o f 

com plica tions w il l  be more fu lly  d iscu ssed . Among the  

p a t ie n ts  w ith  non—pulmonary le s io n s  by f a r  th e  g r e a te s t  

number su ffe re d  from bone and jo in t  in fe c tio n . There were 

a lso  a few in s tan ces  of g lan d u la r and sk in  d ise a se , 
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abdominal tu b e rc u lo s is  and re n a l p h th is is  in  i t s  v a rio u s  

s ta g e s . I t  was c h ie f ly  in  th e se  su rg ic a l  le s io n s  th a t  th e  

w r i te r  was in te re s te d . In  th e se  th e  g en e ra lly  recognised  

c o n s t i tu t io n a l  s ig n s  of a tu b e rcu lo u s in fe c t io n  may be 

s in g u la r ly  l a t e n t .  tem perature r i s e s  are p re se n t in  almost 

a l l  p a t ie n ts  when f i r s t  seen and th e  p u lse  r a te  may be 

abnormally ra p id . These signs however should, w ith in  a 

sh o rt tim e of th e  commencement of e f f i c ie n t  tre a tm e n t, be 

sc a rce ly  reco g n isab le , and on an average th e  g en e ra l 

n u t r i t i o n  of th e  p a t ie n t  i s  b e t te r  th a n  in  a p h th is ic a l  

p a t ie n t  showing comparable tem peratu re  and p u lse  changes.

I t  has been th e  w r i te r ’s experience th a t  when an app aren tly  

uncom plicated case of tu b e rc u lo s is  of bone or jo in t  d isp la y s , 

a f t e r  one or two months trea tm en t any o f th e  changes assoc

ia te d  w ith  th e  more g en e ra lise d  e f f e c t s  of tu b e rc u lo s is ,  

such changes are  due to  th e  ex is ten ce  of some h i th e r to  

unsuspected  pulmonary le s io n  and le s s  o ften  to  tu b e rcu lo u s  

abdominal g la n d s . In  th e  ta b le s  and f ig u re s  which fo llow  

such in s ta n c e s  w i l l  be s p e c if ic a l ly  mentioned. fo r tu n a te ly

such cases are  not th e  ru le , a t  l e a s t  so f a r  as concerns
( 12)

a c t iv i t y  o f the com plicating  le s io n ; f r a s e r  however 

m ain ta in s th a t  fo c i in  b ro n ch ia l or abdominal g lands are  th e  

an tecedent le s io n s  in  most cases of bone or jo in t  tu b e rc u lo s is  

and/



and to  t h i s  opin ion  th e  w r i te r  su b sc rib e s . A ccordingly 

th e  o l in i c i s n  i s  faced  w ith  a type of p a t ie n t  who does 

not as a ru le  show genera l s ig n s o f a c t iv i ty  fo r  any 

g re a t  le n g th  of tim e . Locally  i t  i s  recogn ised  th a t  

a c t iv i ty  p e r s i s t s  fo r  a. much longer p e rio d  and while 

t h i s  a c t iv i ty  can be assessed  in  v a rio u s  ways, most of 

which involve movement and m an ipu la tion , i t  seemed 

reasonab le  to  in v e s tig a te  th e  q u es tio n  as to  w hether or 

not an id ea  o f th e  a c t iv i ty  o f a le s io n  could be a r r iv e d  

a t  by f in d in g  th e  p a tien ts*  blood sed im en ta tion  r a te .  On 

a  s im ila r  l in e  of reason ing  th e  t e s t  was ap p lied  to  

obviously a c tiv e  cases to  see w hether or not i t  fo re 

shadowed abscess form ation or th e  deposit elsew here of 

b a c i l l i .  The t e s t  was th e re fo re  done a t re g u la r  

in te rv a ls  o f s ix  weeks in  both pulmonary and non-pulmonary 

groups and in  bo th  th e  occurrence of any event in  a 

p a t i e n t ’ s p ro g ress  was tak en  as an in d ic a t io n  fo r  an 

a d d i t io n a l  read in g , confirm atory or in te r ro g a to ry , as th e  

case might be *

The t e s t  in  i t s  e s s e n t ia ls  c o n s is ts  in  f in d in g  how 

quickly  th e  blood c e l l s  f a l l  in  a m ixture o f blood and 

some a n tico a g u lan t so lu tio n  in  p ro p o rtio n s  which vary 

s l ig h t ly  w ith  th e  method employed. fahraeus* o r ig in a l  

method i s  as fo llow s; a vein  i s  e n te re d  and th e  blood run

d ir e c t ly /



d i r e c t ly  in to  2 ccs o f Z% sodium c i t r a t e  s o lu t io n . This 

i s  co n ta in ed  in  a tube 17 cm. long and 9 mm. bo re , w ith  a 

mark a t i t s  upper end to  denote a con ten t of 10 c c s . To 

t h i s  mark th e  blood i s  allowed to  f i l l  and blood and c i t r a t e  

mixed by in v e rs io n . A fter stan d in g  v e r t i c a l l y  fo r  one 

hour th e  read in g  i s  expressed as a depth  of c l e a r  f lu id
(13)

above th e  sedimented c e l l s .  In  L inzem eir’s method, the  

tu b e  has a cubic content o f one cubic cen tim e tre  and is  

6 .5  oni* h igh  and 3 to  4 mm. in  d iam eter. At th e  le v e l o f 

one cc . th e re  i s  a mark up to  which th e  blood and c i t r a t e  

m ix tu re  reaches and below t h i s  marks 6, 12 and 18 mm. from 

i t .  A 1 cc . sy ringe co n ta in in g  .2  cc of 5$ c i t r a t e  s o lu t io n  

i s  used bo th  to  c o l le c t  and mix th e  blood and c i t r a t e ,  and 

a f t e r  .8  c c s . o f  blood have been drawn in  m ixing ta k e s  p lace  

by sucking in  a bubble of a i r  and f u r th e r  movement. In  t h i s  

method read in g s  a re  expressed  as the  tim e th e  sedim enting 

c e l l s  ta k e  to  reach  th e  successive  marks, though commonly 

th e  tim e ta k e n  to  reach  th e  lowest or 18 mm. mark i s  th e  

most u se fu l read in g . According to  i t s  o r ig in a to r  t h i s

method g iv e s  a read in g  o f 250 to  300 m inutes f o r  normal
(14)

blood to  reach  th e  low est mark. W estergren’s method i s  a 

m o d ific a tio n  of Fahraeus* tech n iq u e . The p ro p o rtio n  of 

blood and c i t r a t e ,  which is  3 .8^ s tre n g th , remains as  f o r  

th e /



11.

th e  two p rev io u s i . e .  4 to  1 . 3?he m ix ture of t h i s

p ro p o rtio n  i s  got by means o f a s p e c ia l sy ringe  and a f t e r  

w ithdraw al from th e  v e in , in tim ate  mixing i s  got by in v e rs io n  

in  a  2 oo. t e s t  tu b e . The a c tu a l t e s t  i s  done in  a tube 

30 cm. long and 2 .5  nun* in te rn a l  d iam eter, c lo sed  a t th e  

low er end and having a mark 200 mm. from th a t  end. When 

th e  b lo o d -c i t r a te  m ixture i s  sucked up to  t h i s  mark th e  

c o n te n ts  a re  approxim ately 1 cc . The f in d in g  i s  expressed  

as a dep th  in  m illim e tre s  of c le a r  f lu id  a t the end of one and 

o f two hou rs, th e  tube s tan d in g  v e r t i c a l l y  th ro u g h o u t. The 

method adopted by Zeckwer and Goodall resem bles th a t  of 

L inzem eir. A 15 00• c e n tr ifu g e  tube  g raduated  in  te n th s  

o f a c c . i s  used and 3$ sodium c i t r a t e  i s  th e  chosen a n t i 

co ag u lan t. Blood i s  run  d i r e c t ly  from a v e in  in to  the  tube 

in  which are  2 c c s . o f the  c i t r a t e  s o lu t io n  and mixing i s  by 

in v e rs io n . The tube  i s  l e f t  up righ t and th e  read ing  tak en  

a f te r  one hour. Here, however, i t  i s  expressed  as the 

volume o f  c e l l s  which have sedimented in  th a t  tim e and fo r  

normal blood a read ing  of 7 .1  ccs. in  one hour i s  to  be
(15)

expected . M orriss has s l ig h t ly  adapted th e  W estergren 

tech n iq u e . Using 3*8^  sodium c i t r a t e  a m ixture of th e  

u su a l p ro p o rtio n s  i s  made and proper mixing done in  an 

o rd inary  Wassermanntu b e . T h e re a fte r  a 1 cc . p ip jpette  i s  

f i l l e d  from th e  m ixture and p laced  v e r t i c a l ly .  As th e  

p ip ^ e tte  i s  marked o ff  in  100 d iv is io n s  the  r e s u l t  i s
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12.

e a s i ly  expressed  as a p ercen tag e . Normally men g ive a

read ing  o f 1- 5% women 5- l ( $  by t h i s  method. O ther
( 16)

m o d ific a tio n s  o f th e  W estergren tech n iq u e  inc lude  T r a i l ' s ,  
(17) (18)

H ea f 's  and Cummin's.

I t  i s  th e re fo re  seen th a t  s e v e ra l methods are a v a ila b le ,  

and th e  r e s u l t  may be expressed  in  d i f f e r e n t  ways. A 

read in g  may be expressed  as a volume of c e l l s  o r as a volume 

o f c le a r  su p e rn a tan t f lu id  in  a g iven  tim e or e i th e r  one or 

th e  o th e r  may be expressed as a percen tage  of th e  whole* 

A lte rn a tiv e ly  to  th e se  methods as a group th e  sed im en ta tion  

element may be s ta b i l i s e d  and th e  tim e fa c to r  used as the  

v a r ia b le . T his tak es p lace  in  lin zem eir* s  method and i t s  

m o d ific a tio n s  where th e  read in g  i s  th e  tim e in  m inutes taken  

by th e  upper le v e l  o f c e l l s  to  reach  a f ix e d  mark or s e r ie s  

o f marks. In  America and th e  Scandinavian S ta te s  th e  

method o f  p reference  seems to  be W este rg ren 's  or IC o rriss 's  

a d a p ta tio n , while on th e  co n tin en t and c h ie f ly  in  Germany a 

co n s id e rab le  body use Linzem eir*s tech n iq u e . In t h i s  

coun try  th e re  i s  consid erab le  v a r ie ty  in  th e  methods used 

but most of th e  pub lished  work seems to  have been done on 

th e  l in e s  o f W esterg ren 's  work.

i*rom th e  ta b le s  given l a t e r  i t  w il l  be seen th a t  a 

la rg e  number of th e  p a t ie n ts  co n s is te d  of c h ild re n , in  whom 

i t  can be a m a tte r of co n sid erab le  d i f f i c u l ty  to  perform  

venous /



-1 3 -

venous acupuncture. This f a c to r  made i t  d e s ira b le  th a t  

as sm all a  q u a n tity  of blood as p o ss ib le  should be necessary  

and m itig a te d  ag a in s t th e  adoption o f Zeckwerfs and G oodall’s 

method, where 8 cos. of blood a re  re q u ire d . L inzem eir1 s 

tech n iq u e  being th e  s im p le s t, re q u ir in g  only 1 cc . of blood, 

was used th roughou t, and i t s  so le  d isadvantage seemed to  be 

t h a t  a longer tim e had to  e lapse  b efo re  a f in a l  read in g  

could be a r r iv e d  a t .  As in  o th e r methods such as W ester- 

g re n fs and S L orriss 's  a curve of th e  r a te  of f a l l  could be 

p lo t te d  i f  d e s ire d , and th e  tu b e s  being o f  w ider bore th a n  

in  o th e r methods, th e  p o s s ib i l i ty  o f su ccessiv e  read ings 

being  widely d ivergen t through d if fe re n c e  in  the diam eter
(19)

of th e  se p a ra te  tu b es on tb s  rack , was m inim ised. J’i t s c h e l  

has p o in ted  out in  th e  Westexgren methods th a t  considerab le  

ca re  must be tak en  th a t  both in  le n g th  of th e  1 cc; column 

and in  bo re , th e  tu b e s  must be very a c cu ra te ly  c a l ib r a te d .

I t  might be sa id  ag a in s t lin zem eir* s method th a t  wide v a r ia 

t io n s  e x is t  in  f ig u re s  fo r  normal blood and many w rite rs  

re p o rt cases  ta k in g 'fro m  400-900 m inutes to  reach  th e  low est 

mark. Among those  using t h i s  method th e se  read ings are 

looked on as normal and c e r t a in ly  such a conclusion  seems in  

keeping w ith  th e  most accep tab le  exp lanations of the  t e s t .

I t  must be remembered th a t  in  Linzem eir«s method, as opposed 

to  th o se  in  which th e  time fac to r i s  f ix e d , a rap id  sed i
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sed im en ta tio n  r a te  r e s u l t s  in  a  low reading  expressed  in  

m inutes (and v ic e  v e rs a ) .

TEGHimUE.

The e s s e n t ia ls  of the  appara tu s have a lread y  been 

d esc rib ed . One f i f t h  of a  co. o f  5% sodium o i t r a t e  i s  

drawn in to  a Beoord Syringe capable of ho ld ing  r a th e r  over 

1 c c . ,  g raduated  in  l / lO  c o . , and a long f in e  hypodermic 

n eed le  a tta c h e d . This ty p e  of need le  was p re fe r re d  as 

being longer and s tro n g e r  than  th e  o rd in a ry  hypodermic 

n eed le , though not causing any g re a te r  disoom fort due to  

p ro p o rtio n a te  in c rease  in  bore found in  in travenous n eed les . 

The sk in  over th e  c u b i ta l  fo ssa  having been c lean sed  w ith  

s p i r i t  fo llow ed by m ethylated  e th e r ,  a v e in  i s  en te red  and 

th e  sy ringe  f i l l e d  w ith  blood up to  th e  1 cc . mark. I f  a t 

a l l  p o s s ib le  no l ig a tu r e  should be used to  make th e  vein  

more prom inent, as i t  i s  known th a t  th e  r e s u l t a n t  r i s e  in  

Q02 te n s io n  of the  blood causes more rap id  sed im en tation .

The sy ringe  having been withdrawn, a f u r th e r  movement of th e  

p lunger causes th e  indrawing of a bubble of a i r ,  and by 

g en tly  t i l t i n g  and ro ta t in g  th e  sy rin g e  t h i s  i s  used to  

o b ta in  a uniform  m ixture of blood and c i t r a t e .  T his 

m ix ture i s  th e n  f i l l e d  in to  one of th e  tu b e s , th e  needle 

being k^pt in  p o s it io n  th roughou t. The le n g th  o f  need le 

used makes i t  p o ss ib le  to  f i l l  th e  tube up to  the upmost 
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mark w ithout f ro th in g  or accum ulation of bubb les, vfoich 

p r io r  to  th e  adoption  of t h i s  ty p e  of n ee d le , c o n s ta n tly  

occurred . T heir p resence was found to  in te r f e r e  w ith  

accu ra te  read ing  when f i l l i n g  and to  d elay  sed im en ta tion  

q u ite  ap p rec iab ly . The t e s t  tube used i s  one o f a rack  

o f te n ,  and th e  p a t ie n t *s name, th e  number of th e  tu b e , 

and th e  tim e of f i l l i n g  are no ted . In  th e  modern m odifi

c a tio n s  of th e  W estergren group of methods, the  rack  o f 

tu b e s  i s  th en  p laced  in  an incubato r a t 37°G*» sin ce  i t  is  

known th a t  th e  h igher th e  tem pera tu re  th e  more rap id  i s  th e  

r a te  o f f a l l .  Such a procedure i s  obviously  im p rac ticab le  

in  L inzem eir*s method, but th e  rack may be p laced  in  a ward 

annexe of known steady tem peratu re and means taken  to  keep 

t h i s  as co n stan t as p o ss ib le .

The use of a rack  o f te n  tubes makes i t  p o ss ib le  to  

do te n  t e s t s  a t  a se ss io n . This can be done a c c u ra te ly  

and ex p ed itio u sly  by the  use o f two or th re e  sy rin g es  known 

to  correspond c lo se ly  in  cubic cap ac ity  w ith  th e  tubes and 

w ith  each o th e r, and by having te n  s u ita b le  n eed le s  ready 

s t e r i l i s e d .  I t  was found th a t  no ap p rec iab le  d isadvantage 

accrued  to  keeping sy rin g es  and n eed les  in  s t e r i l e  normal 

s a l in e  p r io r  to  use , though th e  method o f e le c t io n  would 

probably be to  use th e se  dry . On no account should phenol, 

s p i r i t  or f re e  e th e r  be used in  t h i s  connection  u n le ss  i t  is
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o a re fu lly  removed by sa lin e  p r io r  to  ta k in g  o f f  th e  blood, 

as th e s e  by causing  haem olysis or co ag u la tio n  s e r io u s ly  

in te r f e r e  w ith  the  r a te  of r e a c t io n .  By g en e ra l a t te n t io n  

to  th e  method suggested , th e  s l i g h te s t  p o s s ib i l i t y  of 

m ix tu re  of incom patible bloods even in  minute t r a c e s  becomes 

h y p o th e tic a l. The tu b es  them selves should  be c a r e fu l ly  

c leaned  a f t e r  each s e r ie s  has been done and d r ie d  by p ass in g  

th rough  a lco h o l and e th e r .  They should th e n  be kep t dry 

and f re e  from dust u n t i l  next used.

THE CLIN 10Ah MATERIAL. (A) PULMONARY TUBERQULOSIS*

As p rev io u sly  s ta te d  th e  t  e s t was c a r r ie d  out on a 

s e r ie s  of p a t ie n ts  w ith  pulmonary le s io n s  and on a s e r ie s  

s u f fe r in g  from co n d itio n s  v ario u sly  c l a s s i f i e d  as s u rg ic a l 

or non-pulmonary tu b e rc u lo s is .  These l a t t e r  w ill  be 

s e p a ra te ly  d e a lt  w ith  l a t e r .  In d e sc r ib in g  th e  pulmonary 

group some ex p lan a tio n  of th e  a c tu a l f a c t s  i s  n ecessa ry . 

These p a t ie n ts  a l l  of them su ffe re d  from tu b e rc u lo s is  o f 

th e  lu n g s, but apart from th e  common com plications o f th i s  

d is e a se , a c e r ta in  number su ffe red  from so -c a lle d  s u rg ic a l 

tu b e rcu lo u s  com plications. This f a c to r  o f com plications, 

w h ile  o f fe r in g  l i t t l e  or no d i f f i c u l ty  in  th e  c l a s s i f i c a t io n  

in  th e  a d m in is tra tiv e  sense o f such a ward as is  suggested , 

must very p roperly  be taken  p a r t ic u la r  n o tic e  of when an 
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attem pt i s  being made to  c o r r e la te  th e  r e s u l t s  o f  a biochem

ic a l  t e s t  w ith  th e  c l in i c a l  f in d in g s . In  th e  appended 

ta b le ,  which shows th e  grouping of th e  m a te r ia l a t th e  s t a r t  

o f th e  in v e s tig a t  ion, c o n s id e ra tio n  was g iven  to  the a c tu a l 

s t a te  of th e  s u rg ic a l  com plica tion , and in  c la s s i fy in g  th e  

ca ses  th e  a c tu a l ex is ten c e  of such a f a c to r  as an in a c tiv e  

tu b e rcu lo u s  lenee or a qu iescen t co n so lid a ted  tu b e rcu lo u s  

sp ine  was not deemed s u f f ic ie n t  - j u s t i f i c a t i o n  fo r th e  

in s e r t io n  o f such a case in  column C. Such cases were 

c l a s s i f i e d  in  common w ith  th e  o th e rs  on th e  anatom ical ex ten t 

o f t h e i r  pulmonary le s io n s  as in  th e  Turban-G erhardt scheme, 

and on the  degree of c o n s t i tu t io n a l  d is tu rb an ce  ir r e s p e c t iv e  

o f th e  mere presence of a com plication . This l a t t e r  fa c to r  

was expressed  by the  l e t t e r s  A, B and G and th e  whole scheme

follow ed th u s  approxim ates to  th a t  form ulated by th e  S ocie ty
( 20 )

of S uperin tenden ts o f T ubercu losis  I n s t i tu t io n s .

Table 1 .

Age Turban-G erhardt C la s s i f ic a t io n . TotalA1 A2 A3 T o ta l Bl B2 B3 T o ta l Cl 02 03 Ufotal

-5
-10 1

— —

1 1
—

l 2
—

, i I 4
-15 1 1 — 2 1 1 — 2 — 1 l 2 6
-25 — 1 1 2 1 5 l 7 2 12 14 23
-55 1 — 1 2 1 — ' 5 4 - 1 12 13 19
-45 — — 1 1 — l 5 4 — 1 3 4 9

45 — — — — — — 3 3 — 1 7 8 11

l o t a l 5 2 3 8 4 7 11 ...2?..... — 6 36 -....42 72
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Thus in  a l l  72 oases were in v e s tig a te d , by £%r th e  

m a jo rity  being  between th e  ages o f 26 and 35 y e a rs . A ll o f 

th e s e  had proven lung le s io n s , th e  accep ted  p ro o f being  e i th e r

ra d io lo g ic a l  o r b a c te r io lo g io a l,  and s l ig h t ly  over 53$ of 

th e s e  are  to  be found in  Group G, s l ig h t ly  over 30$ ih  Group B, 

and a f r a c t io n  over 11$  in  Group A. The average case was 

th e re fo re  advanced and c l in ic a l ly  f a i r ly  i l l .  Over th e  

whole pumber 25 su ffe red  from s u rg ic a l co m p lica tio n s . Of th e se  

3 occurred in  Column A, but none of th o se  re q u ired  trea tm en t 

fo r  th e i r  com plica tion , which was in  each case q u ite  in a c tiv e , 

and in  one was rep resen ted  by healed  sc a rs  o f very consider

ab le  age. In  column B, 8 p a t ie n ts  had s u rg ic a l  le s io n s , 

th re e  of them being q u ite  a c tiv e  and re q u ir in g  e i th e r  o p era tiv e  

or o rthopaedic tre a tm e n t, and in  column G, 14 f u r th e r  such 

cases  were p resen t and only 3 s u f f ic ie n t ly  in a c tiv e  as to  

allow  of c e s sa tio n  of a c tiv e  orthopaedic tre a tm e n t. The 47 

rem aining cases  may th e re fo re  be lo o ted  on as cases o f p h th is is .  

However, as p rev iously  s ta te d , th e re  seemed no g re a t o b je c tio n
i ( !

to  in c lu d in g  w ith  th e se , th o se  cases though having su rg ic a l 

co m p lica tio n s , were so in a c tiv e  as not to  req u ire  a c tiv e  

m easures. Almost a l l  so added were s u rg ic a lly  e n t i r e ly  

co n v a lescen t, and su rg ic a l measures adopted were taken  to  

prevent recrudescence of a c t iv i ty  or th e  assum ption of 

d efo u n ity . With th e se  p rov isos 80$ of th e  ch a rted  oases 
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m ight, fo r  the purposes of the  exam ination , be lo o ted  on as 

oases o f pulmonary tu b e rc u lo s is .  I t  i s  a noteworthy fa c t 

th a t  of th e  su rg ic a lly  com plicated cases w ith  d e f in i t e  

s u rg ic a l a c t iv i ty  78$ occur among th e  advanced and s e r io u s ly  

i l l  cases  o f  column G. L i t t l e  in te r e s t  a t ta c h e s  to  th e  

commoner com plica tions of p h th is is ,  s in ce  alm ost a l l  such 

cases occur in  Group C, e .g . in  a l l  th e re  were 8 cases of 

la r y n g i t i s ,  only one o f which occurred ou tw ith  column G. Ho 

cases o f is c h io r e c ta l  abscess or s in u s occur in  e i th e r  columns 

A or B.

(A) TESTS DONE: AVERAGE HEADING.

The t o t a l  number of read ings done was 237 on pulmonary 

p a t ie n ts .  These were done as c lo se ly  as p o ss ib le  a t in te rv a ls  

o f 6 weeks. Ho im portance a tta c h e s  to  th e  average number of 

read in g s done per p a t ie n t  since fo r many reasons some cases 

co u ld  not be pursued over a s u f f ic ie n t ly  long p e r io d . Of th e  

t o t a l  of 72 ca ses , 24 had no t more th an  two read in g s , some 

having d ied  or been t r a n s f e r r e d  to  o th e r i n s t i tu t i o n s  and some 

having l e f t  fo r  p r iv a te  reasons. T h ir ty -fo u r  cases were 

follow ed over a t  l e a s t  4 read ings rep re se n tin g  a period  of a t 

l e a s t  6 months.

For a l l  th e  cases on Table 1 th e  average tim e taken  to  

sediment to  th e  18 mm. mark was 173 m inutes. While th e  

d is p a r i ty  in  methods makes i t  d i f f i c u l t  to  compare t h i s  r e s u l t  
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m athem atically  w ith  r e s u l t s  ob ta ined  by o th e r w orkers u sing  

o th e r methods, i t  i s  to  be remarked th a t  t h i s  read in g  bears  

th e  same r a t io  to  lin z em e ir  fs average normal tak en  a t  275 

m inutes as Zeckwerfs and G o o d a ll 's  average tu b e rc u lo s is  

reading does to  t h e i r  average normal, v iz .  . 6 * S im ila rly  

i f  th e  method of T r a i l  and Stone be tran sp o sed  in to  term s of 

f a l le n  co rp u sc le s  and a s im ila r  r a t io  worked out a r e s u l t  of 

.7 i s  g o t.

The average read in g s  fo r  th e  th re e  groups A, B and G, 

show a r i s e  from G to  A. For C th e  average works out a t  72 

m inutes, B g iv in g  a read ing  of ju s t  over 300 m inutes, and A 

considerab ly  over th e  same f ig u re .  These l a s t  two f ig u re s  

are undoubtedly h igh , but when i t  i s  remembered t h a t ,  as
1

prev iously  m entioned, read ings over 300 m inutes are  w ell known, 

and th a t  such are most l ik e ly  to  be found in  th e  ca ses  showing 

th e  n e a re s t approach to  normal th e  apparent d iscrepancy  i s  

exp la ined . In  a d d itio n  th e  g en era l n a tu re  of th e  m a te r ia l 

re s u lte d  in  th e  average fo r  Column A being a r r iv e d  a t from a 

study o f com paratively few casew. Ho attem pt w i l l  th e re fo re  

be made to  draw conclusions from th e se  f ig u re s . In  column G 

th e  reading ranged from 190 m inutes, which is  d i s t in c t ly  above 

th e  average read ing  fo r  a l l  c a se s , down to  about 30 m inutes, 

and th e  read ings fo r  G i i  cases were only very s l ig h t ly  h igher 

th a n  th o se  fo r  the Q iii  group. The poorest read ing  was 
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however h ig h e r  th a n  th a t  in  Column C i i i .  In  th e  A and B 

groups l i t t l e  d if fe re n c e  could be found between between 1, 2 

and 3 sub groups, a l l  th e  readings f a l l i n g  in to  a com paratively  

sh o rt space*

RELATIONSHIP TO ANATOMICAL EXTENT OF DISEASE.

While th e  argument form ulated  above regard ing  th e  p au c ity

o f th e  cases in  group A must be considered , t h i s  asp ec t o f th e

in v e s tig a tio n  seems to  suggest th a t  th e re  i s  very l i t t l e

r e la t io n s h ip  between th e  sed im en ta tion  r a te  and th e  anatom ical

ex ten t of th e  le s io n . T h is in  th e  main i s  in  agreement w ith th e
( 21 ) ( 22 ) ( 23) 

conclusions o f D oria and Mat he. Zoekler s t a te s  d e f in i te ly

th a t  th e  t e s t  is  u se le s s  as a means of c la s s i fy in g  according

to  th e  Turban-G erhardt scheme. O ther w r i te r s  on t h i s  su b jec t

have r e fe r re d  to  th e  r e la t io n s h ip  between th e  sed im en tation

r a te  and the degree of lung involvem ent, but very  few have

sep ara ted  t h i s  l a t t e r  f a c to r  from th e  a c tu a l n a tu re  and p resen t
(24)

s ta te  of th e  le s io n . Luzzato-Fegiz holds th a t  such a 

r e la t io n s h ip  does e x i s t ,  but " is  g en e ra lly  r e la te d  to  the  

anatom ical form, ex ten t and a c t iv i ty  o f th e  tu b e rcu lo u s  

p ro cess" . Some workers have shown a d if fe re n c e  in  average 

sed im entation  r a te  between cases ch ie f ly  of an exudative type 

and th o se  c h ie f ly  o f a p roductive  n a tu re . Among th e  cases o f 

t h i s  in v e s t ig a t io n  12 might be looked on as alm ost pu re ly  
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exudative and th e s e  ca ses  d e f in i t e ly  d id  have very low read ings 

some o f them being among th e  low est reco rded . In  th e  o th e r 

60 oases th e  two p ro cesses  went on s id e  by s id e , and r a d io lo g i -  

o a lly  bo th  were rep resen ted  and recogn ised . U nfo rtuna te ly  

however an assessm ent o f each from an X -ray p la te  i s  im possible 

and sed im en ta tion  r a te  read ings from t h i s  group touch  bo th  th e
(25)

low est and h ig h es t le v e ls  a t ta in e d . Tegtm eier used the  

sed im en ta tion  r a te  as a means o f c la s s i fy in g  suoh cases w ith  

th e  help  of radiogram ^ and a s so c ia te d  a rap id  f a l l  o f co r

p u sc les  w ith  th e  exudative ty p e s , and th e  slow er w ith  p la te s
( 2 2 )

showing a preponderance of c i r r h o s i s .  Mathe a lso  a r r iv e s  a t  

s im ila r  co n c lu sio n s . The few f ig u re s  a v a ila b le  from th e  

p resen t work agree w ith  th e  find ings in  th e  main. While 

however cases  of an alm ost exudative n a tu re  show a ra p id  

sed im en ta tion  r a t e ,  and cases  showing marked c i r r h o s is  tended 

to  approach normal in  t h e i r  sed im entation  r a te ,  th e re  remained 

a la rg e  c la s s  in  which th e  w r i te r  got no more in fo rm ation  from 

th e  sed im en ta tion  r a te  th a n  from th e  c l in i c a l  f e a tu re s  o f th e  

cases in  a ttem p ting  to  a s se ss  th e  preponderance of one p rocess 

or th e  o th e r . As w il l  be shown l a t e r  however th e  p rog ress o f 

th e  ca se , and accord ing ly  th e  presumable degree o f th e  

re p a ra t iv e  p rocess i s  r e la te d  to  th e  sed im en tation  r a te  where 

a s e r ie s  of readings are  taken .

AS/
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AS A TEST OF ACTIVITY: (A) GENERAL.

In  modern sanatorium  p ra c t ic e  i t  m a tte rs  l i t t l e  w hether 

or no t th e  sed im en ta tio n  r a te  o f th e  blood does or does not 

bear a r e la t io n s h ip  to  th e  anatom ical degree of lung involve

ment. Such can u su a lly  be f a i r l y  accu ra te ly  assessed  by 

ord inary  methods o f p h y sica l exam ination coupled w ith  rad io 

grams. Nor does i t  seem reasonab le  to  give to o  much a t te n t io n  

to  th e  n a tu re  of th e  lung p ro cesses , ap a rt from th e  e f f e c t s  

th e re o f  on th e  p a t ie n t .  With few excep tions and excluding 

com plica tions th e  s ta te  o f  th e  p a t ie n t  f a i r ly  a c c u ra te ly  

r e f l e c t s  th e  swing between exudation , and accord ing ly  spread , 

and f ib r o s i s ,  or th e  defensive re a c tio n  of th e  t i s s u e s  to  a 

p rev iously  l a id  down exudative le s io n . When th e  exudative 

type  o f le s io n  g a in s a c tu a l ly , or p ro p o rtio n a te ly  th rough  la ck  

o f or in s u f f ic ie n t  re ac tio n  to  i t s  p resence, th e  p a t ie n t has 

very d e f in i te ly  a c tiv e  d isease  and such a c t iv i ty  i s  m anifest to  

th e  c l in ic ia n  by sig n s and symptoms, such as fe v e r , ta c h y c a rd ia , 

in c re a se  of number o f b a c i l l i  in  th e  sputum, lo s s  o f  w eight, 

e tc .  A very cu rso ry  study of th e  average sed im en ta tion  r a te s  

fo r  A, B and G cases shows th a t  the  ra te  i s  much low er in  those  

cases  which are  more i l l ,  and known to  be more a c tiv e . A 

com parison of th e  sed im entation  r a t e ,  th e re fo re ,  w ith  the

v a rio u s  d a ta  from which we deduce a o t iv i ty ,  fo llow s q u ite
(14)

lo g ic a l ly .  According to  W estergren a case w ith  an a o tiv e  
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l e s io n  never g iv es  normal valued sed im enta tion  r a t e  and lie

suggests  conversely  t h a t  w ith  a normal read ing  an a c t iv e

p h th i s i s  can he excluded. Since th e s e  s ta tem en ts  were made

a con s id e rab le  mass of l i t e r a t u r e  has been added dea ling  w ith

the  same q u es tion , and t h i s  w i l l  be r e f e r r e d  to  la te r *  The

The ques tion  of assessment of a c t i v i ty  i s  one on which

probably each c l i n i c i a n  has h is  own fa v o u r i te  s tandard  though
( 26 )

adm itting  and using those  commonly accepted. F ishberg  

s t a t e s  " th e re  i s  no a c t iv e  p h th i s i s  w ithout fev e r ,  cough, 

ta c h y c a rd ia ,  lan g o r, n igh tsw eats , haemoptysis, e t c .  Some 

or a l l  of th e se  symptoms are  found soon a f t e r  th e  p a t ie n t  

becomes a c t iv e ly  p h th i s i c a l ” . There i s  d e f in i t e  agreement
( 27)

on most of th e se  p o in ts .  S i r  James Kingston Fowler s t a t e s  

t h a t  "by obse rva tion  of th e  tem perature in  a case of pulmonary 

tu b e rc u lo s i s ,  i t  i s  p o ss ib le  to  determine th e  n a tu re  of  th e  

changes in  p rogress  in  th e  lung". S im ilar  d e f in i t e  s t a t e 

ments e x i s t  as regards th e  p u lse .  For an in v e s t ig a t io n  of

t h i s  s o r t ,  however, i t  seems th a t  th e  question  of a c t i v i t y  i s  

in d is so lu b ly  mixed up w ith  th e  question  of p ro g ress ;  p rogress  

a f t e r  a l l  being th e  steppage from one degree of a c t i v i t y  to  

ano ther. Therefore while sedim entation  r a te  read ings have 

been in  g re a t  p a r t  c o r re la te d  w ith signs and symptoms p resen t 

a t  or about th e  time each t e s t  was done, no hard and f a s t  

l i n e  has been drawn between these  taken  in d iv id u a l ly  and th e  

same/
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same expressed  in  s e r i e s .  Thus no r e la t io n s h ip  oan Toe 

f a i r l y  drawn between one sed im entation  read ing  and th e  

weight of a p a t ie n t  a t  t h a t  t im e. But tak en  over a 

period  th e re  i s  a r e la t io n s h ip  between p ro g ress  of th e  

lung le s io n  and p rog ress  in  th e  p a t ie n t* s  gene ra l o o n d it io n  

as expressed  by a curve of h i s  weight. A s im i la r  compari

son has been drawn between th e  sed im entation  r a t e  curve

and th e  more vexed ques tion  o f  presence or absence of
( 2 8 )

b a c i l l i  in  th e  sputum. Delmege has d iv ided  what he 

terms c r i t e r i a  of p rog ress  in to  those  ac cu ra te ly  measurable 

and cond itions  of which only a g enera l idea  can be formed. 

His f i r s t  c l a s s  included p u lse ,  tem pera tu re , sputum and 

weight. These can be compared w ith  sed im enta tion  r a te  

va lues  e i t h e r  in d iv id u a lly  or as curves. Those not 

ac cu ra te ly  measurable c o n s t i tu t e  p rogress  e i t h e r  one way 

or ano ther taken  in  conjunction  w ith  th e  f i r s t  group, and 

as such can be c o r re la te d  w ith  a curve made up o f  sedimen

t a t i o n  r a t e  readings p lo t t e d  su ccess iv e ly .

Table 2 .
(B) IE BELmOHSHIP H3 0 1 •

Mean Sedimentation Rate
peak ( in  minutes to f a l l  to  th e  18mm. mark)

fever 500 200-300 100-200 50-1000 -50 T o ta l

Ho fever 44 16 9 10 1 80
-  99°»- 7 17 24 18 1 67
99° - 100° 3 1 13 12 59
1000-101° — 2 6 10 18
+10l°ff. _ — — 4 —9 13 _
T o ta l . 54 34 48 68 33 237
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An attem pt has been made t o  c o r r e la te  th e  sed im en ta tion  

r a te  and tem perature in  Table 2 above, ta k in g  each se d i

m entation  r a t e  read ing  as an in d iv id u a l  case . Such an 

attem pt must needs be com paratively crude, and in  th e  t a b le  

given th e  tem peratures are obviously only approximate.

Each tem peratu re  read ing  re p re s e n ts  th e  main peak tem perature  

whether th e  r i s e  be in  th e  evening or in  th e  morning as 

happened in  se v e ra l  ca ses , over a period  of about seven 

days round about the day on which th e  t e s t  was done. Any 

com plication  a r i s in g  l ik e ly  to  cause a d e f in i t e  r i s e  of 

tem perature  has been ta k e n  account of, but only in  a very 

few ca sea  has th e  succeeding r i s e  of tem perature been 

excluded. , Thus in  one man a r i s e  due to  a proven non- 

tu b e rcu lo u s  a p p e n d ic i t is  which developed a few days a f t e r  

a c e r t a in  sed im entation  r a t e  reading has been ignored. 

S im ila r ly  th e  e f f e c t s  of v ac c in a tio n , which, though th e o r 

e t i c a l l y  compulsory in  every p a t ie n t  in  th e  in v e s t ig a t io n  

was p r a c t i s e d  only during a period  when i t  seemed u rg en tly  

d e s i ra b le ,  were ignored, and th e  tem perature  assessed  on 

a p e r io d  immediately preceding the  r e s u l t a n t  r i s e .  Thus 

of th e  237 observa tions , 34$ had no a s so c ia te d  tem perature 

d is tu rb a n ce , 28$ showed a mean peak tem perature between 

normal and 99 °E, 25$ between th a t  and 100°E, 8% showed 

fev e r  of over 100° and le s s  than  101°JP and 5$ fever over 

101° f /



-2 7 -

101°3T. An in v e s t ig a t io n  on th e  same l i n e s  shows t h a t  of 

th e  t o t a l  o f  237 sed im enta tion  re a c t io n s  23%> took  over 

300 m inutes, 14$ between th a t  and 200 m inutes, 20%  between 

200 and 100 minutes and 23%  between 50 and 100 m inutes.

She remaining 14%  took  l e s s  th a n  50 minutes to  reach th e  

Id  mm. mark. These f ig u re s  g ra p h ic a l ly  rep resen ted  are 

shown in  c h a r t  1*

50

40-3^ °
30

20-

10-

0

2SX ' '

. 11* fo

JPever .. 
S . R .  •

Fever H ll - 99° - 100° - 101° 101°+
S . R .  300+ 200+ 100+ 50+ 50-

These graphs are however not intended to  be tak en  as 

sources from which f in a l  conclusions might be drawn, but 

rep rese n t th e  r a t io s  of v a ry in g  degrees o f  fever and o f  types  

o f  r e a c t io n .  There i s ,  however, a c e r t a in  p a ra l le l i s m  in  th e  

d i s t r i b u t io n  o f  th e  cases , but w ith  t h i s  im portant d if fe re n c e  

in  th e  d i s t r ib u t io n  o f  th e  ca ses , t h a t  in  th e  tem perature curve 

th e  frequency t a i l s  o f f  towards th e  11 i l l ” end, while the  

sed im enta tion  r a te  curve i s  one o f  nega tive  skewness. The 

im pression th u s  formed might th e re fo re  be t h a t  over a l l  th e  

sed im entation  r a te  p a in ts  th e  gloomier p ic tu re .

The whole question  can however be more f u l ly  s tud ied  by 
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s e p a ra t in g  th e  two curves and studying  each f a c to r  as r e la te d

to  th e  other*. The a c tu a l  in f luence  of tem pera tu re  as such

on sed im en ta tion  has given r i s e  t o  d iv e rse  pub lished  opinions
( 29)

but V/ill i s  quoting M orriss s t a t e s  th a t  " e le v a t io n  of th e  

p a t i e n t ’s tem perature  does not a f f e c t  the  ra te  of sedimen

ta t io n "  *

Table

Oases 2M
%  Sedim entation Rate 

Hormal.

!
fo  Sedim entation Rate 

P a th o lo g ica l .

Ho Pever (80) 
S u b feb rile  (6?) 

Pever+ (90)

75$
34$

4# |

25/p
m
3 (>%

Por the purposes of Table 3 above only g ross  changes in

sed im entation  r a t e  are  d ea lt  w ith . The l im i t  s e t  fo r  normal

cases  was 200 minutes which i s  adm itted ly  low, and which,

were sed im entation  an accepted and repu tab le  t e s t  o f  a c t i v i t y ,

would include some cases not q u ite  in a c t iv e .  Such cases

w i l l ,  however, be gone in to  l a t e r .

Table 3 shows th a t  of 80 readings unassoc ia ted  w ith

fever , 75% gave a"normal" sedim entation r a t e ,  and 2$%  a r a t e

which was d e f in i t e ly  and cons iderab ly  a c c e le ra te d .  The low

ra te  in  th e  2^%  may be taken  e i t h e r  as evidence ag a in s t th e

re a c t io n  or strongly th e  r e v e r s e .  A s im ila r  p o s i t io n  i s
(30)

shown and d iscussed  by Primodt—M oller and Benjamin who 
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ex p la in  i t  by saying, "as Westergren p o in ts  ou t, t h a t  th e  

sed im entation  t e s t  u su a lly  keeps moderately high  fo r  some 

time a f t e r  th e  fever has subsided, up to  one month or more". 

A re fe ren ce  back to  Table 2 shows th a t  t h i s  25$ i s  however 

c o n s t i tu te d  o f  9 read ings below 200 and above 100, 10 

between 50 a3̂ d 100, and one as low as l e s s  than  50 m inutes. 

These l a t t e r  two groups seem p a r t i c u l a r ly  d i f f i c u l t  to  

ex p la in  even on the  basis  suggested by W estergren.

The second group of 67 oases were graded as s u b fe b r i le ,

and i s  composed of cases in  which th e  tem perature  was above

normal ye t below 99°^• Of these  cases 66# gave a g ro ss ly

p a th o lo g ic a l  r e s u l t ,  but th e  remaining 34$ came under th e

m odified normal c l a s s i f i c a t i o n .  This r a th e r  la rg e  f ig u re

suggests  th a t  in  what i s  r e a l ly  the  v e ry  type o f  case in

which such a r e a c t io n  might he lp , no such help  can be

guaran teed , and th a t  in  one case in  th re e  th e  t e s t  not only

f a i l s  to  he lp  th e  c l i n i c i a n ,  but may a c tu a l ly  m islead him.
(30)

S im ila r  cases  are  reported  by Primodt-M oller and Benjamin*

I f ,  however, th e  normal reading suggested by l in zem e ir  i s  

r ig id ly  enforced th e re  can be deducted 9 sedim entation  r a te  

readings a s so c ia ted  w ith  s l ig h t  tem perature d is tu rbance  and 

which f e l l  between 200 and 250 minutes. This reduces th e  

34# to  22#, a s t i l l  considerab le  p o ss ib le  e r r o r .

When, however, th e  d e f in i t e ly  f e b r i l e  group of cases i s  
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d e a l t  w ith  9 6 %  of them are found to  have low read ings, th e  

remaining 4%° coming in to  th e  normal group, T h is  4$ can 

in  no way be reduced and must s tand  as a d e f in i t e  group 

of oases in  which a b so lu te ly  no r e la t io n s h ip  can be found 

between tem perature  and the sed im entation  rate* T h is
(31)

d isa g re es  widely w ith  th e  f in d in g s  of Schmidt working on 

189 cases  and using th e  same te ch n iq u e . In  h is  paper he 

admits to  se v e ra l  normal read ings , but s t a t e s  th a t  in  no 

case were they  a s so c ia te d  with fev er .

Table 4.*

Gases Showing % No Fever % S ub feb rile % Sever

Sedim entation Hate 
Normal (89) 6 8% 27# 5%

Sedim entation Hate 
P a th o lo g ic a l  (14-8 ) 14# . 29f° 51%

Dealing secondly w ith  sed im entation  v a lu es  as compared 

to  tem perature  a comparative, t a b le  i s  shown. Thus, 

adopting th e  same standard  as normal or c lo s e ly  approaching 

normal, 89 oases may be so c l a s s i f i e d .  Of th e se  68%> were 

unassoc ia ted  w ith  any fev er , 27%  showed a d e f in i t e  though 

s l ig h t  tem perature  d is tu rbance , 5% showed g ro ss  fe v e r .  As 

in  Table 3 a correspondence i s  shown in  the  m a jo r i ty ,  and a 

d e f in i t e  though small f r a c t io n  i s  p resen t which i s  in e x p lic a b le ,  

i f  th e  two gauges of a c t iv i ty  be equally  assessed . T h ir ty -  
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T hir ty -tw o  p e r  cent of th e  normal readings were a s so c ia te d

w ith  fe v e r  and as in  th e  l a s t  group c o n s t i tu t e  th e  anomaly.
(32)

Krimphoff d isc u ss in g  12 s im ila r  oases seems t o  le a n  to  th e

sed im enta tion  r a t e  as being more accura te  and suggests  th a t

a p e r s i s t e n t  su b fe b r i le  tem perature need not in d io a te

a c t i v i t y .  By c lo se  in v e s t ig a t io n  t h i s  group may be reduced.

Reference to  Table 2 shows th a t  34 read ings or 14/& of th e

t o t a l  number done on pulmonary cases  are  loose ly  grouped as

f a l l i n g  between 200 and 300 m inutes. Of th e se  34 cases

19 can be more a c c u ra te ly  p laced as f a l l i n g  between 200 and

25O minutes or according to  Linzemeir*s s tandard , in  a

group which i s  immediately below normal. Ten o f  these

cases were unassoc ia ted  w ith fever  and 9 were accompanied
0by a tem perature of l e s s  than  99 F. No oases in  t h i s  

subgroup were a sso c ia ted  w ith  any h igher tem pera tu re . Among 

th o se  cases having s t r i c t l y  normal sed im entation  according  

to  l in z e m e i r 's  s tandard  such a t ra n s fe re n c e  r a i s e s  th e  

percentage of cases having both  normal sed im entation  ra te  

and no fever to  74$ but s t i l l  leaves a d e f in i t e  and 

in c o n t r a v e r t ib le  21%  which have s l ig h t  fev er , th e  5%> having 

d e f in i t e  fever  remaining as before. The cases  t r a n s f e r r e d  

c o n s t i tu te  a group in  which th e  sedim entation  r a t e  may be 

looked on as doub tfu l;  though coming extrem ely c lo se  to  the 

normal. Of those  doubtful cases between 200 and 250 minutes 
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ta k in g  Linzemeir»s f ig u re  o f  250 minutes as th e  lowest 

normal, 50$ showed no a s so c ia te d  fe v e r ,  45J& showed s l ig h t  

fev e r  and 5$ showed fev e r  over 99°# • The l a s t  group 

c o n ta in in g  th o se  cases  w ith  a f ran k ly  p a th o lo g ic a l  sed i

m entation  r a t e  remains as ta b u la te d .  In  i t  14$ o f  oases 

having a p a th o lo g ic a l  sed im entation  r a t e  showed no tempera

tu r e  d is tu rb a n ce , 29$ showed s l i g h t  fev e r ,  and th e  remain

ing 57$  showed d e f in i t e  r i s e s  of tem peratu re  above 99°F.

In  th e  f i r s t  group of 14$ commentary s im i la r  to  t h a t  made 

on Table 3 might be put forward. P o ss ib ly  such oases 

might be used as evidence of the  g re a te r  accuracy o f  the 

sed im enta tion  r a te  as an index of a c t i v i t y  and a s t r ik in g
( 85)

case to  show t h i s  i s  repo rted  by Tegfcmeir.

Summing up, th e re fo re ,  one cannot avoid coming t o  th e  

fo llow ing conclusions . So f a r  as one i s  aware th e  p a t i e n t fs 

tem perature  i s  a d e f in i t e  and tru s tw o rth y  index of th e  

p ro g ress iv en ess  or quiescence o f  h is  le s io n ,  a statem ent 

about which numerous w r i te r s  could be quoted, and any t e s t  

fo r  which i t  i s  claimed th a t  i t  w i l l  demonstrate f in e r  

shades of a c t i v i t y  or b ring  to  onefs cognisance oases 

p rev io u s ly  deemed qu iescen t, must in  th e  f i r s t  instance  be 

r i g id ly  t e s t e d  aga inst th e  known and accepted gauge. In 

th e  comparison of tem perature w ith  sedim entation  r a te  one 

would be j u s t i f i e d  in  supporting th e  claim s once made fo r
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th e  l a t t e r ,  i f  only th e  p resen t in v e s t ig a t io n  did not show 

in  bo th  T ables 3 and 4 a cons iderab le  group o f  oases in  

which th e  sed im en ta tion  r a t e  suggested frank  quiescence, 

th e  tem perature  alone and q u ite  ap a rt  from pulse and 

g en e ra l  c o n s id e ra t io n  did not em phatically  s t a t e  th e  

o p p o s ite .  That th e re  is  a correspondence in  th e  main 

cannot be denied and an obviously a c t iv e  case w i l l  in  a l l  

p ro b a b i l i ty  give a low read ing , but i f  a small percentage 

o f  known a c t iv e  cases  i s  found to  g ive normal sed im entation  

r a t e  read in g s , th e  case fo r  the t e s t  as su p e rio r  to  th e  

tem perature  as an index of a c t iv i ty  f a l l s  to  th e  ground. 

Such proof alone seems s u f f i c i e n t ,  but when one deals: w ith  

th e  la rg e  numbers of p a t i e n t s  who s u f fe r  from such le s io n s  

as g ive only s l ig h t  and perhaps in te rm i t te n t  tem perature  

changes, f u r th e r  f a u l t  can be found. In  such a group th e  

blood sedim entation  r a te  may be only s l i g h t ly  a c c e le ra te d ,  

and in  numbers of cases almost normal, as has a lready  been 

remarked. I t  i s  in  cases of t h i s  so r t  th a t  help i s  most 

needed and th e  presen t in v e s t ig a t io n  based in  t h i s  in stance  

on in d iv id u a l  readings and the  corresponding tem perature 

l e v e l s ,  seems to  prove, th a t  while in  some i t  may help , in  

o th e rs  the  sedim entation  r a te  i s  too  o p t im is t ic ,  and in  

th e  remainder i t  merely agrees. I t  i s  th e re fo re  v a lu e le s s .  

As has been p rev iously  s ta te d  two curves, one of tem perature 

and/



- 34-

and one of sed im enta tion  r a te  read ings, might show 

correspondence or even help , and such ourves w i l l  be 

d iscussed  l a t e r  under th e  p a t i e n t s  p rogress  g en e ra l ly .

(G) RELATIONSHIP TO PULSE RATE.

In  th e  next ta b le  (Table 5) some attem pt has been 

made to  compare th e  sed im entation  r a t e  w ith  th e  pu lse  r a te  

on th e  same l i n e s  as were used fo r  th e  tem perature read ings . 

There seems to  be a cons iderab le  body of c l i n i c i a n s  who 

p lace  g re a t  r e l ia n c e  on th e  pulse r a t e  as an index of 

quiescence or a c t i v i t y ,  and some who p re fe r  a ch a rt  of the  

pu lse  to  one of th e  tem pera tu re . There seem to  be 

d e f in i t e  grounds fo r  t h e i r  b e l i e f  in  many cases . P a t ie n ts  

are  commonly met w ith  who, while in  bed or a f t e r  a period  

in  bed, show no tem perature d is tu rb an ce , but who s u f fe r  

over a long period  from a degree of ta c h c a rd ia ,  p e r s i s t e n t  

or in te r m i t te n t ,  and a s im ila r  cond ition  of a f f a i r s  may 

p e r s i s t  a f t e r  ex e rc ise s  have been commenced. I t  i s  

d i f f i c u l t  to  say exactly  when any one pu lse  i s  to o  f a s t ,

u n le ss  th e  p a t i e n t f s average normal pulse r a te  i s  known.
( 33)Guy s t a t e s  "one should consider an average pu lse  of over 

85 in  men and over 90 in  women to  be abnormal", and fo r  

some time p as t the  w r i te r  has made use of t h i s  c r i t e r i o n .

In  c h i ld re n  however r e l is n c e  must be p laced  on th e  temper fix
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tem pera tu re  a lone . The w r i t e r  mates no a ttem pt to

d isparage  th e  tem perature ch a r t  in  view both of h i s  own

ex p e rien ces , and those  of h is  te a c h e rs ,  but he f e e l s  th a t

in  many cases  ju s t  on th e  border l i n e  of a c t i v i t y ,  th e

pu lse  r a t e  curve w i l l  prove of co n s id erab le  help .
(34)

F ishberg  dea ling  w ith  prognosis s t a t e s  wexcepting  in  

h e a r t  d ise a se  and hyperthyreoidism , no d isease  can be 

v a lu a te d  p ro g n o s t ic a l ly  with the  same degree of  accuracy

by th e  pu lse  ra te  as chronic p h t h i s i s   Taohycardia

i s  an in d ic a t io n  of the  acu teness o f  th e  p rocess  o r  of low
(35)

r e s i s ta n c e  or bo th". K ingston Fowler remarks to o , th a t  

pu lse  curve and tem perature  curve may not c lo se ly  fo llow  

each o ther, but tha t, "frequency of th e  pu lse  is  influenced  

more by th e  s t re n g th  of  th e  p a t ie n t  than  by th e  degree of 

fe v e r" .  Very s im ila r  views were expressed by Drs. Crocket 

and Munro in  the  d iscu ss io n  following a paper read by Dr. A.
(36)

M orrison Malntosh a t th e  November, 1929, meeting of the
(37)

T ubercu los is  Society of Scotland. Smith used the  pulse

r a te  as a c o n tro l  during  th e  trea tm en t of twenty oases of

p h th i s i s  by h e l io th e rap y , and he i s  of th e  opinion th a t

compared w ith  th e  tem perature as an index of a c t i v i t y  th e
( 28 )

pulse  compares very favourably. Delmege a f t e r  d isc u ss in g  

th e  l i a b i l i t y  of th e  pulse to  be upset more e a s i ly  th an  the  

tem pera tu re , says "I  have found i t  q u ite  as h e lp fu l  as th e  
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tem pera tu re  curve, l e s s  l i a b l e  to  e r r o r ,  and of th e  g r e a te s t  

he lp  when considered  in  con junc tion  w ith  o th e r  e v id e n c e . .# .” 

He s e t s  th e  l im i t  o f  norm ality  a t  80 fo r  men and 90 f o r  

women.

Table 5 . (which excludes a l l  p a t i e n t s  under 18 yea rs  o ld)

Average , 
p u lse

Sedim entation Rate ( in  minutes to  l8aua mark).
T o ta l300 200-300 100-200 50-100 -50

+110 _ 1 8 14 23
100-109 1 3 9 26 12 5190-99 5 15 14 5 46

80-89 18 13 1 2 42 |
70-79

-70
9 1 2

mmm asm

12

Tot a l 33 _ 1 9 . . . J S L . -42 ............ 114_ .

The above ta b le  comprises 174 read ings of the  t e s t  w ith  

t h e i r  corresponding average pulse  r a t e  fo r  th e  period  about 

which each read ing  was done. I t  shows a drop o f  63 readings 

from Table 2 ; th e se  readings having been done on th e  17 

p a t i e n t s  under 18 years old which are excluded.

Again a t f i r s t  s ight i t  i s  obvious th a t  a c e r t a in  degree 

of correspondence e x i s t s ,  s ince high pulse r a te s  increase  as 

sed im enta tion  becomes f a s t e r ;  and the bulk of th e  more normal 

r a t e s  are grouped w ith  normal or ju s t  subnormal sedim entation  

read ings . Of those w ith a pulse r a t e  below 80 per minute 

75/o showed c le a r  normal readings, 8.$ showed an as so c ia ted  
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read ing  which is  s t i l l  good though not so d e f in i t e ly  normal 

and 17$ showed a sedinuantation r a t e  which was p a th o lo g ic a l  

sed im en ta tion . Associated w ith  pu lse  r a t e s  above 100 p e r  

m inute, only 1$ gave normal read ings , 4$ read ings c lo se  on 

normal and 95$  gave d e f in i t e ly  p a th o lo g ic a l  readings; on 

th e  whole a f a i r l y  convincing correspondence. Again, 

however, i t  i s  to  be r e i t e r a t e d  th a t  th e re  i s  l i t t l e  d i f f i c u l t y  

in  saying th a t  th e s e  l a t t e r  cases a re  a c t iv e ;  blood sedimen

t a t i o n  merely confirms and does not h e lp . Among th o se  

p a t i e n t s  w ith  a pulse ra te  between 80 and 100 , as  in  th o se  w ith  

s l i g h t  tem perature d is tu rbance , one expects help from th e  t e s t ,  

and does not get i t * For among them, only 57$ had. f a i r l y  low 

read ings  and 17$ readings on th e  border l i n e .  The remaining 

26$ had d e f in i t e ly  normal r a te s  of f a l l .

Accordingly without going a t  len g th  in to  arguments 

promulgated when d iscuss ing  th e  p o ss ib le  a s s o c ia t io n  between 

fe v e r ,  as a sign of a c t iv i ty ,  and the  blood sed im entation  r a t e ,  

i t  i s  seen th a t  the p o s i t io n  a r is in g  from pulse §nd sedimen

t a t i o n  r a t e  comparison is  s t r i c t l y  comparable. A group 

e x i s t s  in  which i t  i s  conceivable th a t  th e  sedim entation  r a te  

warns th a t  o the r  s igns do not t r u ly  show th e  s t a t e  of a f f a i r s  

but i t  i s  only in  a small percentage. Another group is  

found in  which both are s u f f i c i e n t ly  d e f in i t e  as to  leave no 

shadow of doubt, though even th e re  a small number of read ings 
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d is a g re e .  But in  th e  main groups, in  th e  p a t i e n t s  commonly 

met w ith , th e  p o s i t io n  i s  not a t  a l l  so c l e a r  o u t .  Omitting 

a l l  re fe ren ce  to  th e  17% border l i n e  read ings, th e  26^ w ith  

normal r a t e s  and a degree of ta c h y c a rd ia  i s  i n s u f f i c i e n t  to  

j u s t i f y  th e  supplan ting  of th e  pulse r a t e ,  a known accu ra te  

gu ide , by a t e s t  about which c o n f l i c t in g  opinions are  yet 

expressed .

Having discussed both  tem perature  and pulse  in  t h e i r

r e la t io n s h ip  to  th e  blood sed im entation , one has, d isposed

of bo th  th e  accu ra te  guides to  a c t i v i t y  and the in v e s t ig a t io n

seems to  show th a t  th e  sedim entation r a t e  can in  no way

d isp la c e  the ward c h a r t .  I t  i s  conceivab le  th a t  much use

might be made of an i s o la te d  t e s t ,  where n e i th e r  tem perature

nor pu lse  records over a short or long period  were a v a i la b le ,

s ince  in  th e  m a jo rity  of cases i t  corresponds. One concludes

th e r e fo r e ,  t h a t  s ince  d isc rep an c ies  are  p resen t i t  cannot be

r e l i e d  on as a t e s t  of a c t iv i t y ,  a statem ent em phatically
(38)

d isag ree in g  with th e  find ings of Clegg, and c e r t a in ly  i t  

cannot compare w ith  tem perature or pulse records . These
(39)

conc lus ions  a re  th e  a n t i th e s i s  of those  published by M otzeldt. 

Taken in  con junction  with ward reco rds , some help may be 

d er iv ed , but in  the  event of disagreement and in  th e  absence 

of some extraneous cause fo r  d is tu rbance , re l ia n c e  were b e t t e r  

p laced  on th e  common s ig n a ls  of a c t iv i ty .
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(A) RELATIONSHIP TO WEIGHT ' .

Other s ig n s  and symptoms of a c t iv i t y  do not lend  them

s e lv e s  so r e a d i ly  to  ta b u la r  comparison. Increase  of 

weight may or may not denote c e s s a t io n  of a c t iv i ty  or even 

may not re p re se n t  p ro g re ss ,  The presence of tu b e rc le  

b a c i l l i  in  th e  sputum i s  too  debatable a s ign  of a c t iv i ty  

to  compare m athem atically  w ith sed im entation  ra te  read ings .

But, on th e  average, gain  in  weight followed th rough  re g u la r  

weighings i s  a good s ig n , as i s  th e  d im inution  or absence of 

b a o i l l i  from th e  sputum; both rep resen t a degree of p rogress  

and as  p rog ress  they w i l l  now he s tud ied  in  r e la t io n s h ip  to  

th e  sed im entation  r a t e .

Table 6 .

Weight _ ___ Sedim entation Rate T o ta l
Improving. Beooming F a s te r .  Steady or S l ig h t ly

V ariable

R ising  16 or 69*5$  3 or ^3 *1% 4 o t  17*4$  23

P a l l i n g  16 or 76 $  5 o r  24 f°  21

Steady or
S l ig h t ly  7 or 41. 2#  ^  or 41. 2#  3 or 17.6# 17
V ariab le  >____________________ _____~......... -______ ________ ______________

Table 6 above shows roughly th e  re la t io n sh ip  between 

a l t e r a t i o n s  in  weight and in  sedim entation  r a t e .  Of cases w ith 

improving weight about 31$ show no improvement in  sedim entation  

r a t e ,  and t h i s  f ig u re  includes 3 Q&ses tn  whom th e  r e a c t io n
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suggested  lo s s  of ground in  s p i t e  of g a in  in  weight. In

th e  second l in e  of th e  ta b le  th e  noteworthy fe a tu re  i s  t h a t

no case was found who had f a l l i n g  weight and an improved

re a c t io n .  The m a jo r i ty  of cases  lo s in g  ground show rap id

sed im en ta tion , and the remainder remaining v a r ia b le .  The

remaining 17 cases whose weight a l te r e d  l i t t l e  or noth ing  are

f a i r l y  equa lly  d iv ided  between cases w ith  improved and poorer

r a t e s .  The t a b l e  i s  made up of s e r i a l  read ings  and weighings

of 6 l  oases on whom th e  t e s t  was done a t  l e a s t  tw ic e . The

o u ts tan d in g  f a c t  i s  th a t  no p a t ie n t  lo s in g  weight showed

slowing up of th e  sed im entation  r a t e .  Frim odt-M oller and 
(30)

Benjamin p o in t out a p re c is e ly  s im ila r  s t a t e  of a f f a i r s  and 

a l s o  show f ig u re s  comparable to  th e  f i r s t  l in e  of Table 6. 

F u r th e r  in v e s t ig a t io n  of Table 6 g ives l i t t l e  more inform ation . 

I t  might be mentioned, however, t h a t  of th o se  cases in  whom 

th e  weight inc reased , none ever reached a weight p ro p o rtio n a te  

t o  t h e i r  heigh t and general conformation, in  whom th e  sedimen

t a t i o n  r a t e  f e l l  or remained s teady; whereas a la rg e  number of 

th o se  whose physique improved synchronously w ith  t h e i r  sed i

m entation  r a t e ,  reached and m aintained, so f a r  as can be known, 

a weight which fo r  them was normal* S im ila r  comment oan be 

o f fe re d  on th e  o th e r  su b -sec tio n s . F u rth e r ,  those  whose 

sed im enta tion  r a te  was f a s t  a t th e  o u tse t  and slowed up only 

g radually  — fo r  example ta k in g  100 minutes or l e s s  — were

found/
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fcund to  supply th e  l a r g e s t  number of cases in  whom weight 

in c rease  was slow, and who f in is h e d  much below w eight; and 

converse ly  those  whose sed im entation  r a t e  a t  the  f i r s t  time 

o f  t e s t i n g  was increased , but not markedly so, were found 

to  make good any weight lo s s  and to  m ain ta in  i t  f a i r l y  

c o n s i s te n t ly .  Those p a t ie n t s  whose blood c e l l s  f e l l  in  

50 minutes or l e s s  r a r e ly  gained in  weight to  any g re a t  

ex ten t though  usua lly  th e  sedim entation  r a te  improved consid

e ra b ly ,  a l b e i t  in  no case reaching normal* One case was 

found, however, who during  a residence of 12 weeks (approx) 

gained 19 lb s .  and whose i n i t i a l  reading was 30 minutes and 

24 months l a t e r  146 minutes. F u rth e r  re fe ren ce  w i l l  be made 

t o  th o se  f a c t s  when p rogress as a separa te  e n t i t y  i s  d e a l t  

w ith .

(E) IN BELATIONSHIP TO SPUTUM EXAMINATION.

G enerally  speaking the  mere presence o r  absence of tu b e rc le  

b a c i l l i  in  th e  sputum gives no d e f in i t e  inform ation  as to  the 

s t a t e  of a known and accepted tuberoulous le s io n .  Many p a t i e n t s  

are  met w ith  who throughout t h e i r  res idence in  a sanatorium 

f a i l  to  give a p o s i t iv e  sputum and a c e r t a in  number of th ese  

can d e f in i t e ly  be la b e l le d  a c t iv e  by o ther c r i t e r i a *  S im ila r ly  

ch ron ic  le s io n s  in  p a t ie n ts  ab le  to  work may demonstrate 

p e r s is te n c e  of a T*B* + sputum without any obvious recrudescence. 

But w hile th e  presence or absence of b a c i l l i  cannot so le ly  be 
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used to  a s s e s s  a c t i v i ty  th e  gradual d im inution and f i n a l

c e s s a t io n ,  or th e  gradual in c re ase  of b a c i l l i  in  th e  sputum
(40)

has a d e f in i t e  s ig n i f ic a n c e .  F ishberg  says " th e re  are 

ca ses  which show but few b a c i l l i  in  each specimen yet th e y  

run an acute and p ro g ress iv e  course , while others, w ith  

numerous b a c i l l i  pursue a slow chronic course te rm in a tin g

in  reco v e ry .............  On th e  o th e r  hand, th e  complete absence

of b a c i l l i  from th e  sputum fo r  sev e ra l  weeks coupled w ith 

improvement in  th e  gene ra l co n d itio n  o f  th e  p a t ie n t  i s  

undoubtedly a favourable s ig n .” Dealing w ith  ano ther  

aspec t of th e  ques tion , th e  same w r i te r ,  quoting Bardswell, 

says " th e re  i s  no doubt t h a t  th e  chances of improvement and

s u rv iv a l  are l a r g e r  in  sputum negative  c a s e s  ” In  a

s im ila r  s t r a i n  Fowler w ri te s  " I f  tu b e rc le  b a c i l l i  appear 

while th e  p a t ie n t  i s  under observa tion  t h a t  f a c t  a l o n e . . . . .  

reduces h is  ex o ec ta tio n  of l i f e  fo r  th e  time during which
(41)

they  are p re se n t" .  Guy quoting the  standard  of the 

American N ational A ssociation  says however "absence df 

b a c i l l i  in  the  sputum a f t e r  one or sev era l la b o ra to ry  

examinations is  not n e c e ssa r i ly  proof aga inst th e  presence
( 42)

of a c t iv e  tu b e rc u lo s is " .  P a te rson  w ri te s  in  l i k e  vein  on 

h i s  own and o the r  experiences and concludes by saying "The 

value o f  a p o s i t iv e  tu b e rc le  b a c i l l i  examination i s  th a t  i t
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proves in f e c t io n  and th a t  i s  a l l  t h a t  should be accepted 

from t h i s  ev idence” # In  c o n t r a d is t in c t io n  to  th e  l a s t
( 43)

remark, f i n a l l y  B u rre l l* s  s ta tem ent might be quoted in  

which he says ”tu b e rc le  b a c i l l i  in  th e  sputum are  d e f in i t e  

evidence of in f e c t io n  and may be taken  as in d ic a t in g  ac tiv e  

d is e a s e " .

T able 7 *

Sputum at Average Reading % Normal % Subnormal
1s t  QTest. ( in  m inutes). Readings. - Readings.

T.B.+ 113 minutes u % 86/

T .B.~ 251 minutes 50/, 50JS

I t  so f e l l  out in  th e  in v e s t ig a t io n  th a t  o f  th e  72

pulmonary cases , 50%  had no b a c i l l i  in  t h e i r  sputum or had

no sputum, and ^0 %  had b a c i l l i  p resen t when th e  f i r s t

read ing  was made. In  th e  small g en e ra l ise d  t a b le  above no

account i s  tak en  of th e  number of b a c i l l i  p re se n t .  I t  i s

found t h a t  H.B.+ p a t ie n t s  have very d e f in i t e ly  a low reading

(113 m inu tes) , but i t  i s  to  be remarked th a t  14$ of such

oases had normal read ings . OThis d isag rees  w ith  Westergren

who has no t found a case w ith  T.B.+ sputum and a normal

blood sed im entation  but i t  shows a c lose  resemblanoe to
(30)

f ig u re s  published  by i'rimodt—Moller and Benjamin. As
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opposed to  th e  low reading (11J  minutes) of T.B.+ oases,

th e re  i s  th e  noaanal average leading of 3! .B .negative  oases

(251 minutes)., Of th e se  50% showed normal read ings and

5Q% abnormal. This aga in  c lo se ly  corresponds to  Nrimodt-

M oller and Benjamin1s f ig u re s  though d i f f e r in g  r a th e r
( 16)

w idely from the  f ig u re s  published by T r a i l  and Stone .who 

show a much sm alle r  percentage o f  normal readings among 

t h e i r  T.B* negative  cases . The m a tte r  looked a t  in  a wider 

o l i n i c a l  ve in  shows th a t  83% of th e  T.B.+ cases were 

c e r t a in ly  ac tive  when th e  f i r s t  read ing  was done and th e  

remaining 17% i f  not in a c t iv e  almost so. S im ila r ly  with 

th e  T.B*- ca ses ; roughly h a l f  were a c t iv e  and h a l f  were 

more or l e s s  q u iescen t.  I t  would c e r ta in ly  seem th e re fo re  

t h a t  ra p id  sedim entation  r a te s  are  more o f ten  th a n  not 

a s so c ia te d  w ith a p o s i t iv e  sputum, but i f  th e  sputum be 

n eg a tiv e ,  th e  sediment a t  ion r a t e  may be high or low, and 

again  g ive l i t t l e  help# 
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Table 8.

Sedim entation  Rate 
Levels a t  1s t . t e s t

Sputum on f i r s t  and 
read ings

l a s t

& Rise or ffa ll in  
m inutes.

1 2 
+ +

1 2 
+ -

1 2 
—  +

“i  2
T o ta ls .

150-300 
and r i s in g 1 2 mm 6 9

-  -150 
and r i s i n g 9 5 — 4 18

Steady above 
150 — X — 7 8

Steady below 
150 4 — — — 4

300-150
and f a l l i n g 2 2 2 2 8

150- -  
and f a l l i n g 6 2 2 . . .  5 . . . . . . -  -1 5 ....

T o ta ls 22 12 . .  . 4„ , 24 62

Table 8 above shows what r e la t io n s h ip  th e re  i s  between 

th e  sputum examination at the beginning and end of th e  

in v e s t ig a t io n  of each in d iv id u a l,  and a r i s e  or f a l l  in  th e  

r a te  of sedim entation. In  column 1 i t  i s  to  be remembered 

t h a t  r i s e  or f a l l  r e f e r s  to  minutes or to  time taken ; th u s  

11150-^00 and r i s i n g 11 means th a t  the f i r s t  reading lay  

between 150 and 300 and th e r e a f te r  the time taken  rose , or 

th a t  sed im entation  r a te  f e l l ,  or in  short the  change was a 

good one. The t a b le  was compiled from th e  readings of th e  

62/
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62 oases who were te s te d  a t  l e a s t  tw ice . While th e  numbers 

a re  sm all, th e  ou ts tand ing  f e a tu re  of th e  ta b le  appears to  

be t h a t  no cases were found in  which th e  b a c i l l i  were 

absent a t  the beginning and who, a t  the te rm in a tio n  of the 

re se a rc h ,  o f fe red  a p o s i t iv e  sputum, in  whom th e  sedimen

t a t i o n  r a te  charges fo r  th e  b e t t e r .  Again i t  i s  to  be 

noted t h a t  most of those  adm itted p o s i t iv e  and s t i l l  

p o s i t iv e  a t the time of th e  l a s t  reading are  to  be found among 

low read ings; th e re  being l i t t l e  d if fe re n c e  whether th e  

sed im en ta tion  r a te  became slower or f a s t e r .  Of those  

whose f i r s t  exam ination  showed b a c i l l i  and whose l a s t  f a i le d  

t o ,  l i t t l e  d if fe re n c e  can be made out on any p o in t ,  th e  

whole number being f a i r l y  evenly d iv ided between readings 

h ig h e r  th a n  average and those  lower, and between slowing and 

a c c e le ra te d  ra te s .  S im ila r ly  a summary of th o se  admitted 

nega tive  and s t i l l  negative at the  l a s t  examination i s  

in co n c lu s iv e . Notice might be drawn to  the  f a c t  th a t  o f  24 

such cases 13 were a sso c ia ted  with readings of 150 minutes 

or over which e i th e r  rose or remained roughly s ta t io n a ry .  

Against t h a t  th e re  i s  th e  occurrence of 5 cases  below 150 

minutes who come in to  the  same ca tegory . F in a l ly ,  and qu ite  

a p a r t  from fa b le  8, i t  was found in  a fern cases whose sputa  

were la b e l l e d  ++ or +++, following th e  method advocated by 

C ro c k e tt , t h a t  for those w ith  sputa marked +++ th e  h ighest

read ing /
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read ing  was 37 minutes and fo r  those  marked ++ 103 m inutes.

Summing up, i t  i s  d i f f i c u l t  to  s t r e s s  th e  cla im s of 

e i t h e r  sputum examination or th e  blood sedim entation  r a te  

as a gauge of a c t i v i t y  since th e re  i s  no unanimity on e i t h e r .  

In  th e  average ease w ith  a p o s i t iv e  sputum th e  ra te  may be 

normal in  a few, but low in th e  m a jo ri ty ;  and apart from 

th e  n o tic e  drawn to  the t h i r d  column of Table 8, th e  p rogress  

of the case so fa r  as sputum examination i s  concerned, does 

not n e c e s s a r i ly  bear any r e la t io n s h ip  to  th e  upward or 

downward t r e n d  of th e  blood sedim entation  r a t e .  Dealing 

so le ly  w ith  cases having a negative sputum the  issue  is  

s t i l l  more confused. While th e  average fo r  such oases 

was normal in  th e  in v e s t ig a t io n ,  i t  appears t o  have been 

th e  average fo r  a group of in a c tiv e  cases , a group of very 

a c t iv e  ca ses , and a group about which i t  might be said 

t h a t  th e y  were perhaps t r a n s i t i o n a l  but yet d e f in i t e ly  ac t iv e .  

These l a t t e r  very ac tive  though T .B .-  negative  cases show 

readings only s l ig h t ly  h igher than  the  cases c i t e d  above as 

T.B.-w- or T.B.+++ and so l i t t l e  s ig n if ic a n c e  can be a ttach ed  

to  th e  incidence of th e  l a t t e r ,  s t r ik in g  though i t  be. I t  

would th e re fo re  seem th a t  the re  i s  mo marked re la t io n s h ip  

between th e  presence of b a c i l l i  iu  th e  sputum and th e  blood 

sediment a t  ion r a t e .  The l a t t e r  i s  under examination and i t

seems/
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seems unwise to  d is s o c ia te  th e  former from any case taken 

as a c l i n i c a l  whole, s ince  even a very a c t iv e  ca se , w ith  

an agree ing  sedim entation  ra te  may yet la ck  b a c i l l i  in  th e  

sputum.

THE (PEST IH DIAGNOSIS.

Most o f  the evidence of workers in  th e  p as t o f  t h i s  

in v e s t ig a t io n  has tended t o  show th a t  th e  blood sedimen

t a t i o n  ra te  a f fo rd s  l i t t l e  help in  decid ing  whether o r  not 

any in d iv id u a l  le s io n  i s  or i s .n o t  an ac tiv e  one. Even 

W estergren*s sta tem ent th a t  in  th e  presence of a normal 

read ing  a p h th is ic a l  le s io n  could not be a c t iv e  in  the  

ord inary  sense of th e  word, seems now to  be d isproved . 

Other d ise ase s  have been mentioned in  t h i s  paper in  which 

i t  i s  now re a l i s e d  th a t  an ac ce le ra ted  r a te  i s  found. I t  

fo llow s th e re fo re  th a t  th e  import§nce of th e  t e s t  as a 

d ia g n o s tic  must be l im ite d .

The a d m in is tra t iv e  arrangements whereby the  m a te r ia l  

used in  t h i s  re sea rch  were admitted to  th e  wards concerned, 

were such th a t  few p a t ie n ts  were admitted but who su ffe red  

from tu b e rc u lo s is .  Accordingly any f in d in g s  are based on 

very l im ite d  m a te r ia l .  They are appended as in d iv id u a l 

cases  w ith  read ings, and c r i t i c i s m  o ffe red .

1 /
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1* W.McP. aged 5O2 adm itted s u f fe r in g  from tu b e rc u lo s is  

of the humerus w ith  sinus form ation. Temperature range 

during  f i r s t  week o f  residence  98°F to  101. 4°F. Pulse 

r a t e  average 100- 110 . Severe cough w ith  puru len t sputum, 

sa id  to  be th e  r e s u l t  of long standing b ro n c h i t i s .  The 

ch e s t  showed some emphysema, and areas  of f i b r o s i s  a t each 

base w ith  numerous coarse r a le s .  Radiogram repo rted  

" p e r ib ro n c h ia l  f ib r o s i s  with basa l b ro n c h ie c ta s is  and some 

in te r lo b a r  p le u ra l  th ic k en in g ” . Sputum p e r s i s te n t ly  

n e g a tiv e ,  u r ine  f re e  of a l l  abnormal c o n s t i tu e n ts .  Blood 

sed im en ta tion  on admission 14 minutes to  th e  18 mm. mark. 

This man's arm made no progress  e i th e r  way, and h is  chest 

remained as on admission. Within s ix  weeks of admission he 

developed in te rm i t te n t  and l a t e r  p e r s i s t e n t  s ickness , l a t e r  

s t i l l  e p ig a s t r ic  pain . G astric  conten ts  showed complete 

absence of hydrochloric  ac id . A  p y lo r ic  carcinoma was 

diagnosed and found to  be inoperable* He l iv e d  about two 

months longer and the  d iagnosis  was confirmed post mortem, 

by which tim e he had a d if fu se  carcinomatous p e r i t o n i t i s .

The blood sedim entation reading  was one of th e  lowest 

recorded. Temperature and pulse with such a reading  

suggested ac tiv e  i f  not acute p h th is is  but th e  ste thoscope 

a.nfl radiogram re fu ted  t h i s .  low readings are recognised 

in  carcinoma, and on th e  con tinen t in  some c l i n i c s  the  t e s t

i s /
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i s  ro u t in e  when carcinoma in  any form i s  suspected .
(9 )

Beaumont and BoddS: recognise th e  occurrence of ra p id
( 44)

sed im en ta tion  r a te  in  oarcinoma and Alterthum re p o r ts  ju s t  

such a case as i s  mentioned.

2 . C.M. aged 9 : t h i s  boy 's  h i s to r y  i s  a long one of 

repea ted  periods of  cough following pneumonia when very 

young. Sputum was rare ly  obtained but when got was always 

n eg a tiv e .  Temperature range on admission was up to  99°E*« 

and a t th e  te rm ination  of  about s ix  months* res idence  ranged 

from 9 7 .4°^ . to  98 *#°P. Pulse a t f i r s t  85-100 and a t  

te rm in a t io n  of residence  80-96 per minute. Successive 

read ings in  minutes were 3&0 , 280, J O Q , 410. The physica l 

s igns  were in d e f in i te  and a radiogram showed b asa l  small 

tube  b ro n ch ie c ta s is  with f ib r o s i s  and in te r lo b a r  p le u ra l  

th ic k en in g . The report f in ish e d  "Can t h i s  be post 

pneumonic?” .

The diagnosis seems to  have been post pneumonic 

b ro n c h ie c ta s is .  The boy remained in  h o s p i ta l  a cons iderab le  

tim e, most o f  i t  spent in  bed, and l e f t  comparatively w ell

though not looking robust.

3. B.Y. aged 13: admitted from another i n s t i t u t i o n  

w ith  a ty p ic a l  r ig h t - s id e d  p le u ra l  e f fu s io n . This ev iden tly  

had been slow to  be absorbed and during a long residence 

here was equally  slow. The boy was in  no way upset by i t s

presence/
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presence. He was re ta in e d  about th re e  months a f t e r  

complete abso rp tion . His readings in  succession  were 

239* 268, 253» 261, 274 m inutes.

X-ray examination a f t e r  abso rp tion  rep o rted  "No 

intrapulm onary d isease"  which ap a rt  from diminished r ig h t  

b asa l R.M. agreed w ith  th e  c l i n i c a l  f in d in g s .  The boy 

was dism issed extremely w ell. Was t h i s  an id io p a th ic  

p le u r isy ?  As w i l l  be poin ted  out l a t e r  th e  onset o f  an 

acu te  p le u r i s y  during th e  course of a p h th i s ic a l  le s io n  

i s  a t tended  by a d e f in i t e  lowering of th e  sedim entation  r a t e .  

The same statement ap p lie s  to  accumulation of f lu id  during 

p rogress  of  a r t i f i c i a l  pneumothorax.

No conclusions can f a i r l y  be drawn from th r e e  cases, 

two o f  which so happened to  have asso c ia ted  high read ings , 

^ u i te  ap a rt  from th e  o r ig in a l  purpose of th e  in v e s t ig a t io n ,  

i t  was n o ticed  th a t  during a c e r ta in  in f luenza  epidemic 

only th re e  p a t i e n t s  among th e  cases in  t h i s  ward con trac ted  

th e  a ilm en t. These th ree  were probably th e  most quiescent 

o f  a l l ,  and a l l  had assoc ia ted  high readings done a t  or 

about th e  tim e of t h e i r  com plication.

mmn TDST DURING TREATMENT/
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THE TEST DUHUGr TREATMTCWP.

1 . GENERAL.

Table 9 * (Compiled from th e  f ig u re s  o f  62 p a t i e n t s
who had a t l e a s t  2 readings)*

Terminal
C ondition .

Sedimentation r a te .
Improved. S ta t io n a ry . Worse.

A rres ted  (6) 6
Much Improved (9) 8 1 —

Improved (18) 10 5 3
S ta t io n a ry  or 3 6 20
worse (29)

T o ta l  (62) .  JZ_ 12 ___ i i .

The t a b l e  above shows th e  r e la t io n s h ip  between the  

c o n d it io n  of th e  p a t ie n ts  a t  th e  te rm in a tio n  o f  th e  inves

t i g a t i o n  and th e  change in  t h e i r  blood sedim entation  r a t e s .  

Of th e  27 cases showing an improved r a t e ,  6 or 22^  were 

a r r e s te d ,  8 or 30% much improved, 10 or y { %  improved and 3 

or 11% s ta t io n a r y  or worse; in  short 89a- showed recognisab le  

c l i n i c a l  p rogress  and 11% e i t h e r  showed no change or became 

worse. Twelve cases showed a steady r a te  throughout; h a l f  

of th e se  e i th e r  became worse or f a i l e d  to  improve. One
t

seemed to  improve g rea t ly  but he was a case having a high 

i n i t i a l  f ig u re  ( in  minutes)* Only 3 Q&ses out of 23 whose 

r a te  became p ro g ress iv e ly  more rapid, showed improvement 

and th a t  o f  s l ig h t  degree. The f ig u re s  above, but fo r  one 

remark, f a i l  t o  take  any account of the  i n i t i a l  f ig u re ,  but
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e l a s t i c  as th e  t a b l e fs scope i s  th e re  seems a d e f in i t e  

correspondence between the reac tion  done over a p eriod  

and p lo t t e d  as a curve and the  change in  th e  p a t i e n t ’s 

c o n d i t io n  as  m anifested c l i n i c a l l y .  I t  w i l l  be shown 

when p rognosis  i s  d iscussed  th a t  cons iderab le  importance 

a t ta c h e s  to  th e  i n i t i a l  and ea rly  speeds, and to  th e  type 

o f  curve r e s u l t in g  from successive readings but in  th e  

main i t  would a t  p resen t seem th a t  a r i s in g  curve i s  

commonly found i f  the  p a t ie n t  improves. I t  i s  noteworthy 

th a t  o f  15 cases a r re s te d  or much improved, only one did 

not show a b e n e f ic ia l  change in  h is  blood sedim entation  

r a t e ,  and t h i s  case has prev iously  been mentioned.

2 . m  ARTIFICIAL PNEUMOTHORAX.

The na tu re  of th e  m a te r ia l  on which the  t e s t  was done 

was such th a t  in  only a very small number was trea tm en t by 

a r t i f i c i a l  pneumothorax p o ss ib le .  In  a l l  c o l la p se  was 

s u c c e s s fu l ly  brought about in  four cases, but one of th e se  

i s  excluded, s ince  in  t h i s  instance c o l lap se  was done fo r  

severe p e r s i s te n t  haemoptysis and did not a l t e r  th e  course 

of th e  d isease  in  the  s l ig h te s t  degree. Of the o ther four 

oases two are  no t included in th e  ta b le  prev iously  given. 

They were cases  outw ith th e  w r i t e r ’s ju r i s d ic t io n  but on 

whom he performed the  t e s t  p r io r  to  induction  and once 

again  some considerab le  time l a t e r .

Case/
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Case 1 . Wm.M. aged 23 years . Admitted w ith  ac tiv e  

d ise a se  of th e  upper two lobes of th e  r ig h t  lung. This

d ise ase  seems o r ig in a l ly  to  have been th e  r e s u l t  of h i lu s  

d isease  and outward spread, since th e re  was some fanshaped 

f i b r o s i s  ex tending  out from both ro o ts  and a f f e c t in g  a lso  

th e  r ig h t  base and an a rea  about the  l e f t  ro o t .  The a reas  

causing  concern were l im ite d  to  the upper two th i r d s  o f  

th e  r ig h t  lung. In view of the  s i t e  of the  le s io n  in  the  

l e f t  lung trea tm en t was on genera l l i n e s  fo r  about 6 months, 

but w h ile  h is  i n i t i a l  tem perature and pu lse  range was 

reduced in  th a t  tim e, he re ta in e d  a marked d a i ly  range, w ith  

s l i g h t  f e v e r is h  a t ta c k s  and occasional peaks to  lOO0!1. His 

sputum throughout remained p o s i t iv e .  A r t i f i c i a l  pneumo

th o rax  was decided on and induced a f t e r  two a ttem pts . As 

would be expected co llapse  was not complete, being l im ite d  

by one marked band. This ev en tua lly  s t re tc h e d  and gave 

way without mishap. This man has been followed as an 

o u tp a t ie n t  s t i l l  rece iv in g  r e f i l l s .

300

250
A.P. X-ray shows 

good co l lap se

■t 100

0
. 1 2 3 4 5 6 7 8  months a f t e r  induction .
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I t  was not u n t i l  very good c o l la p se  was ob ta ined  t h a t  

t h i s  man*s sputum, became negative ; h is  tem perature  became 

normal, and ta ch y c a rd ia  ceased. The one d is q u ie t in g  fe a tu re  

i s  t h a t  ga in  in  weight has been d isap p o in tin g  and he i s  s t i l l  

as an o u tp a t ie n t  r a th e r  under weight. His sedim entation  

r a t e  done as an o u tp a tie n t  remains s a t i s f a c to r y .  Cases 2 

and 3* These, as has been sa id , a re  not mentioned elsewhere 

i n  th e  in v e s t ig a t io n ,  and were th e  only female cases  on which 

th e  t e s t  was done. Both su ffe red  from a c t iv e  but moderately 

e a r ly  p h th i s i s ,  (a) one of th e  r ig h t  upper lobe , and (b) one 

s l i g h t l y  more ex tensive  though s t i l l  l im ite d  to  one s ide .

Case (a) was undoubtedly d e te r io ra t in g  ra p id ly  when a r t i f i c i a l  

pneumothorax was induced. Her sedim entation r a t e ,  done by 

reques t o f  a co lleague , was 27 minutes. Collapse was success

f u l .  Recently t h i s  g i r l  has commenced to  a t te n d  as an out

p a t ie n t  fo r  r e f i l l s  and her sedim entation r a t e  i s  now about 

200 m inutes over two or th re e  read ings. She has no sputum and 

i s  f i t  and w e ll .  (b) showed even a lower f i r s t  read ing , and 

a f t e r  in d u c tio n  th e  r a te  f e l l  g re a t ly .  Her reading rec e n tly  

(and about 15 months a f t e r  th e  f i r s t )  i s  rep o rted  to  be about 

300 m inutes. She too  i s  f i t  and well but has some p lu ra l  

e f fu s io n .  Ho reading i s  av a ila b le  to  c o r r e la te  w ith  t h i s  

com plication .
I t  would accordingly seem th a t  th e  re a c tio n  on th e  l im ite d  

experience /
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experience of t h i s  re se a rch  does allow  th e  c l i n i c i a n  some 

co n cre te  evidence of improvement. This i s  in  accord w ith 

numerous w r i t e r s 1 op in ions, and some of th e se  go so f a r  as  to  

say t h a t . in  t h i s  "branch of trea tm ent th e  t e s t  i s  l ik e ly  to  

prove of g r e a te s t  value. This statem ent w il l  be r e f e r r e d  to  

l a t e r .

3» IN EXERCISE.

Ho scheme of graduated labour i s  used in  th e  ward under 

ob se rv a tio n  and u su a lly  on f i r s t  g e t t in g  up p a t i e n t s  a re  

allowed to  walk about th e  ward. l a t e r  longer walks in  th e  

grounds are perm itted , and eventually  they are expected to  

a s s i s t  in  ward work and do errands connected w ith th e  ward.

In  a very few of a l l  th e  cases considered an attem pt was made 

to  c o r r e l a t e  th e  tem perature and pulse in  ex e rc ise  w ith th e  

sed im enta tion  r a t e .  Generally speaking both seemed to  be of 

equal value in  t h i s  re sp e c t .  Thus a p a t ie n t  who had a read ing  

of 300 m inutes was made walk two m iles and tem perature and 

pu lse  observa tions  taken  every 30 minutes t h e r e a f t e r .  The 

tem perature  r i s e  was s l ig h t  and rap id ly  absen t, but th e  e la — 

v a t io n  of th e  pulse remained fo r  about 30 minutes longer. In 

another whose sedim entation ra te  at commencement of trea tm ent 

was 112 m inutes, and a t the  same time of ohe ex e rc ise  t e s t  

had r i s e n  to  158 minutes, the  tem perature rose 1«5 !!*• and 

remained above normal fo r  1 to  2 hours, h is  pu lse  le v e l  remain

ing high  fo r  a considerably  longer period .

B o th /
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Both th e se  in s tances  could be repea ted , but th e se  

fu rn is h  examples which suggest t h a t  an e s t im a tio n  of th e  

sed im en ta tion  r a t e  i s  of a s im ila r  value t o  e x e rc is e  t e s t s ;  

though i t  seems th a t  too many extraneous fa c to rs  e n te r  in to  

th e  more commonly used tem perature re a c t io n .

4-* RELATIVE TO RATE Off PROGRESS.

As has been sa id  already in  th e  m ajority  of cases, 

c l i n i c a l  improvement i s  a sso c ia ted  w ith  an improved sed i

m entation  f ig u re ,  and the follow ing in s tances  roughly suggest 

t h a t  a slowly improving sedim entation ra te  or one which 

remains steady , and a rap id ly  improving case shows a 

s u b s ta n t ia l  f a l l  in  th e  speed of the  reac t io n .

Vj *!] 200 
j i g . i . :

. 150 

100

The graph above i s  th a t  of one of those o ited  in  th e  

l a s t  su bsec tion  and shows a poor s ta r t in g  f ig u re  and a slow and 

s l ig h t  r i s e  a f t e r  between 6 and 7 months trea tm en t.  He was unable 

to  remain longer. He was adm itted with a d a i ly  tem perature but
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with a d a i ly  tem perature range of 1.8°F and dism issed w ith  a 

normal evening tem perature but with a subnormal f ig u re  in  $he 

morning. Sputum examination showed b a c i l l i  throughout 

though only i s o la te d  organisms could be found at the  f in i s h ;  

th e  a c tu a l  amount of sputum diminished slowly. Weight gained 

was s l i g h t  and tended to  be i l l  m aintained. I h i s  man while 

having advanced d isease  would probably have a t ta in e d  a much 

h igher s tandard  of f i t n e s s  had he been able  to  remain a longer 

p e r io d .

Headings. 1 2  5 4 5 3

Figure  2 above i s  th e  graph of a man adm itted 3J.B.+ with 

advanced p h th i s i s  tending  to  f ib r o s i s ,  but q u ite  d e f in i t e  a c t iv e .  

In  a d d i t io n  he su ffe red  from tu b e rc u lo s is  of a hnee with sinus 

form ation, and had scars  of healed c e rv ic a l  g lands. Amputation 

of th e  leg  was done between point 5 point 4 a*id th e r e a f t e r  

he made rap id  p rog ress . On admission h is  tem perature ranged 

from 97°F to  100°F. and on d ism issa l was normal. S im ila r ly  

with h is  p u lse .
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Readings. 1 2 3 4 5

The curve above i s  th a t  of a man who came under th e  

G 2 c l a s s i f i c a t i o n .  He had at f i r s t  a p o s i t iv e  sputum 

which very quickly became nega tive , though occasional p o s i

t i v e  r e s u l t s  were obtained th e r e a f t e r .  Temperature 

d is tu rb an ce  was d e f in i t e  but not marked a t  po in t 1 and was 

absent w ith in  6 weeks of commencement of t re a tm e n t .  His 

pu lse  was only s l ig h t ly  rap id  at the  s t a r t  and f in ish ed  a t  

a normal f ig u re .

Accordingly, without m ultip ly ing  th e  diagrams i t  seems 

c le a r  th a t  th e  curve c o n s t i tu te d  by successive sedim entation 

read ings  does r e f l e c t  the  progress of a case . This holds 

equally  w ell in  th e  converse fo r eases which are  d e te r io ra t in g  

from any case whatsoever. This follows c lo se ly  the  f ind ing  

of Wylie (45) done on a la rg e  mixed group of cases of tuberculosis. 

Generally speaking th e  lower the  f ig u re  a t th e  commencement the  

slower w i l l  be th e  progress and v ice  versa . T ra i l  and Stone 

(46) have app lied  these  curves to  an es tim a tion  of the

probab le /
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probable period  during which trea tm ent w il l  be req u ired , 

and i t  seems reasonab le  to  expect th a t  i f  p rogress  be main

ta in e d  a t  th e  r a t e  a graph in d ic a te s ,  some idea  of the  

fu tu re  tim e requ ired  can be got by prolonging such a graph 

t i l l  normal f ig u re s  be reached.

S. THE TEST IN COMPLICATIONS.

In  t h i s  se c t io n  only those  com plications th e  d i r e c t  

r e s u l t  of tu b e rc le  of th e  lung are  d ea lt  w ith . Ho account 

i s  tak en  of th e  p rev iously  mentioned non-pulmonary tubercu lous  

com plica tions .

Haemotysis. ~ Of th e  72 p a t ie n ts  t e s t e d  in  t h i s  re sea rch ,

9 had a t  l e a s t  one haemoptysis. A ll, w ith  one exception, 

were G.3. cases  and over a l l  th e  readings were low. One man 

w ith  marked c a v i ta t io n  and a normal sedim entation r a t e  in  s p i te  

o f  obvious toxaemia, died from a very la rg e  haemoptysis p r io r  

to  a second read ing  being done. In a second, death took 

p lace  fo r  a s im ila r  reason, but for some time p r io r  to  h is  

dea th  th e  r a te  had been s te a d i ly  becoming ac c e le ra te d .  With 

one exception , th e  o thers  are u n in te re s t in g  in  th a t  no change 

could be made out in  the  sedim entation r a te  which could be 

d e f in i t e ly  put down as due to  haemorrhage. The exception i s  

i n t e r e s t i n g  in  th a t  i t  shows th e  confirmatory value of an 

e s tim a tio n  follow ing haemoptysis, p a r t i c u la r ly  i f  la rg e .

The p a t ie n t  in  question  su ffe red  from advanced p h th is i s  

and tu b e rc u lo s is  o f  the  sp ine, and had been t r e a te d  for

s e v e ra l /
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se v e ra l  years# For 3~4 months before th e  event of) h is  

sed im entation  r a t e  had been qu ite  normal and pulse  and 

tem perature  had been well settled '# Sputum was minimal 

and n ega tive  fo r  tu b e rc le  b a c i l l i .  Shortly  before he 

was about to  get up and while ye t wholly reoumbent, he 

took a moderately severe haemoptysis. W ithin a few days 

he showed evidenoe of ac t iv e  spread in  th e  lung from which 

th e  haemorrhage i s  thought to  have a r is e n ,  and a sediment

a t io n  r a t e  es t im a tio n  done about th a t  time showed a 

d i s t i n c t  f a l l .  He went home about two months l a t e r  in  a 

c r i t i c a l  co n d it io n  w ith swinging tem perature and p o s i t iv e  

sputum.

F ig . 4*

1 2Readings
Figure 4 g ives some idea  of th e  change. I t  i s  doubtful 

i f  any s ig n if ic a n c e  can be a ttached  to  the  s l ig h t  drop from 

poin t 2 to  po in t 3; c l in i c a l ly  th e re  was nothing to  account 

fo r  i t .  £he marked drop between 3 sn^ 4 and prolonged to  

5 co inc ides  with the  period when he su ffe red  from what

amount ed /
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amounted to  a tubercu lous bronchopneumonia*

P ossib ly  th e re fo re  a f t e r  any haemoptysis l a rg e r  than  

mere s ta in in g ,  th e  sedim entation r a t e  might give ea rly  

in fo rm ation  as to  any se rious e f f e c t s  of the  b leed ing . In

th e  o ther cases  mentioned, th e  readings were so c o n s is te n t ly  

low th a t  had any a c t iv i ty  a r i s e n  as a r e s u l t  of haemorrhage 

i t  would p o ss ib ly  have been missed, but occurring  in  a case

normal up to  t h a t  p o in t ,  a drop in  th e  curve such as i s  

shown seems to  make c le a r  th e  exact na ture  of th e  lung p rocess . 

P o ss ib ly  in  t h i s  manfs case h is  enforced recumbency was la rg e ly  

re sp o n s ib le  fo r  the  sequence of events.

P le u r i s y ». The common find ing  was th a t  ipso fac to  p le u r isy  

had no e f f e c t  on th e  ra te  of the  re a c t io n .  In only one case 

which developed a la rg e  e f fu s io n , could t h i s  be a sso c ia ted  w ith 

a d ep ress ion  in  th e  curve. I t  i s  i n t e r e s t i n g  th a t  t h i s  man, 

who su f fe re d  from a tubercu lous ankle, in a c t iv e ,  but w ith  a 

s l ig h t  s in u s ,  improved g re a t ly  a f t e r  h is  e f fu s io n  was absorbed 

and th e  s inus of the  ankLe healed and remained so.

This e f fu s io n  shows an e n t i re ly  d i f f e r e n t  re a c t io n  from 

"B.Y." th e  case given under d iagnosis , where in  s p i t e  o f  a la rg e  

e f fu s io n  th e  sedim entation r a te  remained normal.

In  the  outdoor treatm ent of pneumothoraces, i t  was found 

th a t  onset of e ffu s io n  was accompanied by a drop in the* time 

tak en . The m atter i s  of g re a te r  in t e r e s t  than  value on

account/
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account o f  ro u tin e  X -ray-screen ing  of cases  a t  tlie tim e o f  

r e f i l l *

f f i s tu la - in — and« L ary n g it is  etc* No d e f in i t e  f in d in g s  

can be o ffe re d  here* These com plications of them selves 

had no apparent in f luence  on th e  reac tio n  which v a r ied  w ith  

th e  systemic d is tu rbance  in  each case .

THE SEDIMENTATION BITE IN PROGNOSIS.

Most w r i te r s  on th e  sedim entation r a t e  in  tu b e rc u lo s is  

have been d e f in i t e  th a t  th e  t e s t  o f fe r s  some idea  of th e  

probable p rognosis . This in v e s t ig a t io n  i s  un fo rtuna te ly  

based on cases ,  which were most of them advanced and i l l ,  

and th e  in f lu en ce  of a few cases r a th e r  out of th e  average 

i s  bound to  be r e f le c te d  in  any f ind ings o ffe re d . I f  i t  i s  

accep ted , as i t  was put forward by Erimodt—Moller and 

Benjamin (30) ,  t h a t  th e  only c la s se s  of ca ses , w ith  a r e a l ly  

good prognosis , are c la s se s  A 1 and B 1 , th a t  A 2 , B 2 , A 3» 

B 3 , have doubtfu l prognosis and th a t  a l l  o thers  have poor 

p rognosis ,  some previous p a r ts  of t h i s  paper may be re fe r re d  

t o .  In  th e  group of cases used i t  was found th a t  c la s s e s  A 

and B showed good average f ig u re s ,  both about normal, and 

th a t  c l a s s  G showed a poor f ig u re .  L i t t l e  d if fe ren ce  could 

be found between th e  1, 2, and 3* subgroups of th ese  two 

c la s s e s ,  though observations were made a t  the  time as to  the  

f a l la c y  of reaching conclusionson so few cases . In  th e  0 1 , 

2 . /
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2 , and 3 groups th e  averaging reading was much lower than  th a t  

fo r  A or B, and showed a steady improvement from Q 3 to  G 2 . 

There were no 0 1 cases* Various w r i te r s  have shown a steady 

g rad ien t in  sedim entation r a te  read ings from groups la b e l le d  

"p rognosis  goad", "prognosis doubtful" and "p ro g n o s is .b ad "*

In  t h i s  re se a rc h  v a l id  find ings could f a i r l y  be drawn only from 

th e  "prognosis  bad & doubtful groups", and th e  l a t t e r  co n ta in s  

se v e ra l  cases  w ith high readings who were c l a s s i f i e d  A 3* The 

w r i te r  f e e l s  th a t  th e  ac tu a l f ig u re s  depend more on th e  s t a t e  

of th e  l e s io n  ra th e r  then  on i t s  e x ten t,  and th a t  while an 

i n i t i a l  read ing  may carry  considerab le  weight, both p rogress  

and immediate prognosis are r e la te d  more to  the  a l t e r a t i o n  in  

the  f ig u re  fo r  any in d iv id u a l p a t ie n t .

Table 10 .

I n i t i a l  f ig u re  
( in  minutes)

JTo. Deaths. lo s in g
ground.

Condition as 
a t  l a s t  read -

P i t  and 
working.

50 or below 7; 4 --- r 2 1

• 51-100 22 12 6 2 2

101-200 14 2 4 5 3

201-250 5 — 2 1 — 3

250 & above 17 3 '— 4 10

*
T o ta l 65 21 12 13 19

The f ig u re s  above are r e l a t iv e  to  65 of the  72 oases which

have/
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have been t r a c e d  since th e  l a s t  t e s t  was done on each of 

them. Seven of th e  t o t a l  cannot be followed up fo r  

v a r io u s  reasons# Many of th e  t o t a l  a re  s t i l l  in  th e  ward 

about one year a f t e r  th e  te rm in a tio n  of t h i s  group of t e s t s ,  

and th e  headings rep resen t th e  co n d it io n  of them and of th e  

o th e rs  a t  th e  same time# I t  w il l  be seen th a t  w ith in  one 

year 4 cases out of 7 with read ings of 50 minutes or below 

are a lready  dead and 12 out of 22 w ith read ings of between 

51 and 100 m inutes. Of those r e g is t e r in g  between 101 and 

200 minutes 2 a re  dead, and out of 22 read ings above 200 

m inutes th e re  have been 3 dea ths . Of th e  l a s t  th re e  deaths 

one d ied  of a non-tubereulous com plication , one was th e  case 

c i t e d  under haemoptysis and th e  other (a lso  mentioned) died 

d i r e c t ly  from haemoptysis. S im ila r ly  looking a t  those f i t ,  

or working or a t  school only one case below 50 minutes i s  

recorded out of seven and in  h i s  in s tance  c l i n i c a l  and 

sed im entation  improvement were rap id . By fa r  the  m ajority  

are  among those  whose i n i t i a l  reading was sa tisfac tory . The 

o ther  columns need no comment.

I t  would th u s  seem th a t  so f a r  as concerns immediate 

prognosis  a low i n i t i a l  reading i s  of bad import and a 

h igher f ig u re  suggests a t  l e a s t  temporary r e s to r a t io n  to  f a i r  

h e a l th .  The f a c t . t h a t  16 deaths out o f  21 occurred among 

th e  very low readings i s  p a r t ic u la r ly  s ig n i f ic a n t .

W estergren/
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W estergren working over a period  o f  2 to  4 years  a f t e r  

d ism issa l  has oome to, a s im ila r  conclusion . J u s t  how

fa r  u l t im a te  prognosis might he fo re to ld  cannot he g iven since

only 12 months period  i s  covered hy ta h le  10.

SUMMARY AHD APPLICATION. (PULMONARY TUBERCULOSIS)

The conclusion  reached on the  t e s t s  done on the  

pulmonary group may he summed up as follow s

(1 ) I t  i s  not an accurate  t e s t  of a c t iv i ty *  In  d e f in i t e ly

a c t iv e  cases  an es tim a tion  of th e  sedim entation  r a te  w i l l  

confirm  in  the  m a jo ri ty , and in  th e  quiescent cases  w i l l  

prohahly ag ree . In  other cases  between th e se  i t  i s  q u ite  

in a c c u ra te .  This over a l l  agrees c lo se ly  w ith  Dunlop«s (47) 

f in d in g s  on cases  c lo se ly  resembling those  used in  t h i s  group.

(2) I t  cannot d isp lace  e i th e r  tem perature or pulse  curves 

as a t e s t  of quiescence.

(3 ) There i s  prohahly some re la t io n s h ip  between th e  re a c t io n  

and th e  in c re a se ,  dim unition or c e s sa t io n  o f  b a c i l l i  from the 

sputum, hut i t  i s  of l i t t l e  c l i n i c a l  value.

( 4) I t  hears  a c lose  resemblance to  weight curves, i f  they

too  a re  expressed s e r i a l ly .

(5 ) Following from (3) and (4) i t  seems th e re fo re  to  give a 

f a i r l y  accu ra te  idea  of a  p a t ie n t 's  p rogress , and of response 

to  t rea tm en t .
(6) Ho personal conclusion can he reached on d iagnosis . An 

extrem ely/



extremely low reading in  th e  absence of obvious causes 

should r a i s e  th e  question  of malignant d ise a se ,  whether 

i t  be ye t c l i n i c a l l y  evident or n o t.

(7) i t  seems to  have a d e f in i t e  bearing  on prognosis . 

This a p p l ie s  to  i n i t i a l  read ings, and to  a l t e r a t i o n s  in  

successive  read ings.

(8) Probably, th e re fo re ,  apa rt  from p rognosis , th e  t e s t  

might prove of value as a rough and ready s u b s t i tu te  fo r  

th e  ward ch a r t  but only when such i s  not a v a i la b le .  As 

such i t  might be u se fu l in  dispensary p r a c t ic e  of any s o r t .  

The w r i te r  has got some help from i t  as app lied  to  p a t ie n t s  

coming fo r  r e f i l l s  of a r t i f i c i a l  pneumothorax.

(B) HOH-PULMOHARY TUBERCULOSIS.

In  a l l  th e  t e s t  was performed on 71 p a t i e n t s  su ffe r in g  

from non—pulmonary d isease , e i th e r  alone or as th e  c h ie f  

le s io n .  As w il l  be seen from the  ta b le  fo llow ing, by fa r  

th e  m a jo rity  of these  su ffe red  from tu b e rc le  of bones and 

j o i n t s .  The ta b le  excludes 6 cases of frank amyloid 

degenera tion . These too  were bone and jo in t  cases .

Table 1 . /
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Table 1*

S ite  of p r in c ip a l le s io n .

Age Spine and 
Sacroiliac

Hip Znee & 
elbow

Other
bones

'jo ints

Abdomen Genito
urinary

Glands 
& sk in .

T o ta l

f1
-10 6 6 2 1 3 1 1 20 t
—20 8 5 4 4 2 2 1 26

-30 7 1 3 . - - 1 2 14 :

30+ 2 - 2 — — — 1 5 f'i'
Cotal 23 12 11 5 *_5L_Z3ZJ W tM tM m M K M M M * ) .

At th e  same time th e  ta b le  shows th e  age grouping. I t  

w il l  he n o tic ed  th a t  46 of th e  t o t a l  of 65 eases were l e s s  

than  20 years  o ld . The t o t a l  number of t e s t s  done on th ese

cases  was 215 and they were d is t r ib u te d  as fo l lo w s i-  

Table 2.

S i te  of le s io n . p a t ie n ts Healings Average Highest Lowest.

Spine & S a c ro i l ia c  
J t .

23 89 295 mns 607 nms 28 mns

Hip.

Xnee and elbow.

12

11

48
£26

33e7

318

246

584

380

47

52

Other j o in t s  & bones 5 18 259 349 92

Abdomen 5- 8 124 279 40

Skin & Glands 5 7 321 503 216

G enit0u rinary
T o ta l .  __

12 -..,403 m k — 110
LZ3 A5- Z j m r ^ z l “ 2E “ T
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The ou tstanding  fea tu re s  of the  work done on th e  non- 

pulmonary oases were th e  occurrence of a general average 

very  much h igher than  th a t  for pulmonary p a t ie n t s  and the  

occurrence of considerably higher f ig u re s  a l l  round.

Among th e  low f ig u re s  however th e re  were many qu ite  as low 

as  th e  lowest readings fo r  p h th is i s .  Probably no l e g i t i 

mate conclusions can be drawn from th e  c l a s s i f i c a t i o n  and 

averages g iven above, but two p o in ts  might be made. The 

' f i r s t  i s  th a t  th e  averages for each le s io n  f a l l  qu ite  c lose  

to ' one another, with one exception. The exception 

c o n s t i tu t e s  th e  second point and i s  th e  low f ig u re  recorded 

fo r  abdominal tu b e rc u lo s is .  I t  i s  a lso  noteworthy th a t  

both th e  h ighest and lowest readings recorded (exclusive of 

oases of am ylo id 'd isease) are to  be found amongst those fo r  

tu b e rc u lo s is  of the spine. The whole synopsis above i s  

su g g es tiv e , though not conclusive, of the  lack  of any 

d e f in i t e  re la t io n s h ip  between the  ac tu a l  ex tent of the  

d isease  and the  sedimentation rate# and i f  i t  so happened 

th a t  th e  lowest readings for each type of le s io n  had been 

got from proven ac tiv e  le s io n s ,  some case might be made 

fo r  th e  suggestion th a t  the readings are low in  p ropo rtion  

to  th e  in te n s i ty  of the focus. T h i s  w il l  he gone in to

l a t e r .

mwE AND JOINT TUBEBG.HL OS i s /
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BONE AID JO m  TUBERCULOSIS.

(a) IE AMILOID DISEASE.

One po in t a r i s in g  from th e  work on those  p a t i e n t s  i s  

gone in to  immediately as the r e s u l t s  seemed to  he q u ite  

d e f in i t e  and d i s t i n c t  from a l l  o the rs . That poin t i s  

based on th e  25 readings done on 6 cases of amyloid 

degenera tion , and are  of s u f f ic ie n t  importance to  be d e a l t  

w ith  s e p a ra te ly .  As already mentioned, these  s ix  cases 

do not the re fo re -  come under the ta b le  previously  given.

The ou ts tand ing  feature, of those oases was th e  very rap id  

f a l l  of th e  blood c e l l s  and the p e rs is ten c e  of t h i s  rap id  

r a t e  over severa l readings done a t the usual in te r v a l s  of 

6 weeks. All 6 were cases of bone or jo in t  tu b e rc u lo s is  

o f  long standing and a l l  of them showed marked chronic 

s in u s  form ation. Over these  25 readings the  average 

read ing  was 23.5 minutes to  reach the 18 m illim e tre  mark.

The h ig h es t  reading recorded was 77 minutes and the  lowest 

17 m inutes. In every t e s t  i t  was no ticed  th a t  f a l l  was 

so ra p id  t h a t  the  l in e  of demarcation between the  corpuscles 

and th e  c le a r  f lu id  above was in d is t in c t  and readings were 

taken  from the  le v e l  from which tne corpuscles were d e f in i t e ly  

massed. In  ad d i t io n  many of the tubes showed d i s t in c t  

haem olysis, th e  supernatant f lu id  being d e f in i te ly  s ta in ed  by 

f re e  haemoglobin. n e i th e r  of these  fea tu re s  had not occurred

in /
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in  o ther  oases, but in  amyloid, d isease  they were so cons tan t 

as to  m erit sep ara te  mention and e i th e r  one, and c h ie f ly  

th e  g radual merging of c le a r  f lu id  and so lid  co rpusc les , 

to g e th e r  w i th 'a  very rap id  r a te ,  seem to  be a sso c ia ted  with 

amyloid degeneration*

3?he f in d in g s  recorded above were got from d e f in i t e  

ca ses ;  a l l  of them having d e f in i te  albuminuria p e r s i s te n t  

over a cons iderab le  period , some palpable enlargement of 

th e  l i v e r  and o ften  also  of the spleen, and most of them 

ran  h e c t ic  tem peratures . Other oases not showing th e se  

s ig h s ,  but yet showing low f ig u re s ,  seem to  o f fe r  a d e f in i t e  

a p p l ic a t io n  of th e  t e s t .  Beeognising the  hopelessness of 

such a co n d it io n  as the  6 d e f in i te  cases showed, some b e n e f i t  

might be derived  from the  t e s t  were i t  found th a t  in  the 

absence of some o ther d e f in i te  cause, low readings were 

being recorded, p r io r  to  the  onset of such fe a tu re s  as 

a lbum inuria , l i v e r  enlargement etc* In severa l cases such 

as have been suggested, but of l a t e r  date than t h i s  re sea rch , 

th e  w r i te r  has urged operative in te rfe ren c e  with a view to  

p rov id ing  b e t t e r  drainage on the  grounds of extremely rap id  

sed im entation  alone. Unfortunately th e  cases so d e a l t  with 

have a l l  been advanced and had sinuses p resen t fo r  con

s id e ra b le  periods p r io r  to  admission and so fa r  the  r e s u l t s  

have, not been encouraging and in  most have f a i le d  to  s t a l l  

o f f  th e  onset of chronic albuminuria. N evertheless a

■ p e r s is te n t ly /
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p e r s i s t e n t l y  low sedimentation r a te  in  a case of  long 

s tan d in g  su rg ic a l  tu b e rc u lo s is  seems as d e f in i t e  p roof 

o f  th e  onset o f  degenerate changes in  the  v is c e ra  as do 

th e  most common sighs of such change, and seems to  

o f f e r  th e  surgeon an e a r l i e r  or fu r th e r  proof th a t  th e  

co n d it io n  i s  rap id ly  becoming incurable#

(b) RELATIONSHIP TO ACT'IVm.

In  bone, and jo in t  tu b e rc u lp s is  the  means of a s se ss 

ing a c t i v i t y  are very d i f fe re n t  from those employed in  

th e  trea tm en t of pulmonary cases . As was sa id  before, 

th e  ward ch a r t  o f fe rs  d e f in i t e  inform ation as to  the  

degree of toxaemia, but usually  in  an uncomplicated case 

tem pera tu re  and pulse are firmly s e t t l e d  many months or 

even up to  a year and a h a l f  before t o t a l  quiescence of 

th e  lo c a l  l e s io n .  In forms of the  d isease  not a f fe c t in g  

bones and jo in t s  or lungs, such as rena l p h th is is ,  tubercu lous 

p e r i t o n i t i s ,  lupus ana a d e n i t i s ,  the usual methods may be 

followed; but in  pure su rg ica l tu b e rc u lo s is  o ther means have 

to  be adopted. By some w rite rs  the body weight i s  loo ted  

on as a safe  index of the  degree of progress, but even among 

those  eases  here d ea lt  with regu la r  weighing was not made 

use o f  except among the ambulant p a t ie n ts ;  and even th e re  

i t  seemed th a t  increased  body weight was more a measure of 

th e  patient»s general reac t io n  to  treatm ent than  of th e  

a c t i v i t y /
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a c t i v i t y  of th e  le s io n .  Brusquely put i t  seemed unreason

ab le  t o  ca rry  p a r t i a l  im m obilisation to  the  extent of 

g e t t in g  p a t i e n t s  moved and weighed. Accordingly while due 

a t t e n t i o n  was paid to  the  ward cha rt and the  genera l 

n u t r i t i o n  of  th e  p a t ie n t ,  the  methods used in  those  cases 

were mainly physical and ra d io lo g ica l ;  physical methods 

showing th e  recovery of passive painless, movement and 

d im inution  of spasm, and rad io lo g ica l  methods confirming, 

and, i n  most cases amplifying th e  physical f ind ings . 

Accordingly th e  p a t ie n t s  were deemed in a c t iv e  when th e  

radiogram s concurred; to  modify R 'oIlier*s statement "We l e t  

th e  p a t i e n t s  up when the  X-rays say so” . As prev iously  

s ta te d  th e  t e s t  was applied  to  these  p a t ie n ts  to  see i f  

p o ss ib le  even the  in frequent examinations and movements 

involved in  radiography could be fu rth e r  reduced.

I t  i s  obvious th e re fo re  th a t  no ta b u la r  comparison can 

be o f fe re d  o ther  than a comparison of th e  sedimentation 

r a t e  read in g s  and the  a c t iv i ty  or quiescence of the  le s io n s .  

I t  seems more f i t t i n g  th a t  a l te r a t io n s  in  in d iv idua l read

ings over successive  t e s t s  i s  more l ik e ly  to  be akin to  

h e a l in g  or p rogress and as such w ill  be separa te ly  d ea lt

w ith , 

arable 3 . /
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Table 3 * Major le s io n s  — Spine, k ip , knee & s a c ro i l ia c  

jo in t s .

S ta te  ~ Sedimentation Hate ( in  minutes)
of

Lesion.
300+ 200-299 199-200 -100 T o ta l”

Quiescent 42 20 1 3 66

Hot
Quiescent

22 8
1 1 1

VM 34 97

T o ta l 64, • 28 34 37 163 •

In  t a b le  3 above, as in  the pulmonary ta b le s ,  each 

read ing  i s  c o r re la te d  with recorded s ta te  of th e  le s io n  

a t  or about: the  time of the t e s t .  Thus i f  each entry  

or read ing  be looked on as a separate  e n t i ty ,  i t  i s  seen 

t h a t  o f  66 quiescent le s io n s  62 or 94$ give normal 

read ings  or f ig u re s  very c losely  approaching normal.

The th r e e  discordant readings were gone in to  very closely. 

Two must remain unexplained; the th i r d  was a quiescent 

spine re tu rn ed  from an i s o la t io n  h o sp ita l  a f t e r  having 

had s c a r le t  fever. The p o s i t io n  of those cases deemed 

not yet quiescent i s  not so s a t i s f a c to ry .  Of th e  97» 

c lo se  on 70% showed readings more or l e s s  in  keeping 

w ith  c l i n i c a l  condition  at the tim e. The remainder 

d isa g re e ,  and no g reat am elioration i s  got by th e  s l ig h t

low ering /
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low ering  of th e  normal f igu re  given in  th e  ta b le  above; 

22 oases showed not only normal readings but included 

se v e ra l  which were higher than  normal. Possib ly  the  

te rm  "not yet quiescent" i s  too severe and many of 

th e se  e n t r i e s  might perhaps concern cases which in  

r e a l i t y  were approaching t o t a l  in a c t iv i ty  but as th e  

whole fu tu re  of a p a t ie n t  w ith  su rg ica l  tu b e rc u lo s is  

depends on th e  proper r e a l i s a t io n  th a t  the  lo c a l  le s io n  

i s  not yet s u f f ic ie n t ly  quiet to  permit of ambulant 

t re a tm e n t ,  i t  would seem sa fe r  to  depend on c l i n i c a l  

methods r a th e r  than on a s ing le  es tim ation  of th e  blood 

sedim entation  r a t e -1 Over a number of s e r i a l  readings 

in fo rm ation  can be gained as w i l l  be shown shortly ; 

but th e  value of a s ing le  reading in  major oases i s  

much as in  p h th is is .  Nevertheless from th e  f ig u re s  

above i t  seems advisable th a t  a case c l i n i c a l l y  in a c t iv e ,  

ye t having a low sedimentation r a te  should be c a re fu l ly  

reviewed again, since such a small percentage of cases 

which are  t r u l y  quiescent show abnormal f ig u re s .

Table 4/
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Table 4* Minor le s io n s  — Elbow, w ris t ,  t a r s u s ,  d a c t y l i t i s

The small ta b le  above i s  p ra c t ic a l ly  s e l f  explanatory . 

Concerning a s  i t  does p a t ie n ts  who on th e  average show 

p ra c t ic a l ly ^ n o  c o n s t i tu t io n a l  symptoms, one would expect 

th e  read in g s  to  be f a i r ly  high. In those  quiescent t h i s  

i s  s t r i c t l y  c o r re c t .  Among the p a t ie n ts  ac t iv e  a t  th e  time 

of read in g  only s l ig h t ly  over JOfo showed a r e a l  lowering 

of th e  f a l l i n g  tim e; the  remainder while c l i n i c a l l y  

d e f in i t e ly  ac tiv e  s t i l l  gave normal readings# I t  i s  

obvious th e re fo re  th a t  fo r  smaller le s io n s  the  t e s t  i s  

u s e le s s .  L i t t l e  importance need be a ttached  to  such a 

f in d in g  since such cases are more e a s i ly  assessed than  

th e  p rev ious  group and the r e s u l t s  of reaching a fa u l ty  

opin ion  on th e  le s io n  are not so serious.

L i t t l e  th e re fo re  remains to  be added to  the 

commentary on t a l l #  3 - The in v e s t ig a t io n  shows th a t

e tc

S ta te
of

le s io n

Sedimentation r a te  ( in  minuses

300 200=2997 199-200 T  -100  T o ta l

Quiescent 4 

Hot $ A
Quiescenu 7

9

2

5 1

6

19
25-T o ta l 10 5 1

o l in i o a l  methods, since they are c e r ta in ly  the  sa fe r ,  should 

n o t /
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not be d isp lace d  by th e  sed im en ta tion  r a t e ,  s ince  th e  

t e s t  does not appear to  be an index of a c t i v i t y  except 

in  a p ro p o r t io n  of th e  l a rg e r  and more s e r io u s  le s io n s .  

This  does not agree w ith  th e  f in d in g s  of  Bannerman (48) 

who a ff irm s  t h a t  th e  t e s t  i s  a good index o f  th e  

a c t iv i ty  of a l e s io n .  In  sm aller l e s io n s  no m atte r  

how a c t iv e  th e  focus i s ,  th e  t e s t  seldom g iv es  any 

in d ic a t io n  of th e  p ro cess .

(0) RELIT I  OH SHIP TO ABSQESS ffOPMATION.

Table 5*

Abscess Sedim entation Hste ( in  m inutes)
00to .200- 229 .. 100-199 -100 T o ta l

In  Minor Lesicn 2 6 — — 8

In  Major " 1 2 11 22 36

T ot a l 3 8 11 22 44

The behaviour of th e  r e a c t io n  in  cases  showing abscess  

form ation i s  q u ite  i l lu m in a t in g .  In  8 minor le s io n s  

com plicated by abscess a l l  th e  read ings  were h igh, while in  

36 le s io n s  of major s o r t ,  s im ila r ly  com plicated, only 3 

showed read ings approaching normal; a l l  others a re  d e x in i te ly  

a c c e le ra te d  r a t e s .  Comparison with th e  l in e  "not qu iescent"  

o f  ta b le  3 shows th e  p o s s i b i l i t y  of some connection . Thus 

o f  30 high or normal read ings only 3 showed abscess form ation , 

and/
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and o f  67 low read ings  33 or r a th e r  l e s s  th an  h a l f  showed 

abscess formation* The f a c t  t h a t  abscess  form ation  i s  

in  th e  la rg e  m a jo rity  o f  ca ses  p ro o f  of a c t i v i t y ,  and th e  

p ro b a b i l i ty  t h a t  a l l  a c t iv e  d ise ase  i s  accompanied by 

abscess form ation  in  sprne degree , as exem plified  by Jo n e s1

(49) sp ind le  shaped shadow in  radiograms of the  sp ine , and 

as suggested by P erk in s  ( 50) d ea lin g  w ith  h ip  Jo in t  d is e a se s ,  

r a i s e  two p o in ts .  The f i r s t  has been touched on already 

when th e  r a th e r  wide scope of th e  term  "not qu iescen t"  was 

d iscu ssed . P oss ib ly  th e se  oases a re  not a c t iv e  in  th e  

sense t h a t  p ro g re ss iv e  t i s s u e  d is tu rb an ce  i s  going on, but 

in  s p i t e  o f  t h a t  they can by no means be l a b e l l e d  q u ie scen t.  

The second based on th e  comparison of th e  lower read ings 

of t a b l e s  3 and 5 . r a i s e / th e  p o in t  as to  whether or not th e  

h a l f  of th e  a c t iv e  cases  not having abscesses  d id  not 

a n a l l y  have some c o l le c t io n  of d e b r is .  When i t  i s  sa id  

th a t  only p a lpab le  or v i s i b l e  abscesses  were tak en  on 

account of th e  p o s s i b i l i t y  becomes more s t r i k in g .  The 

whole p o s i t io n  w hile not m athem atically  c l e a r  cu t i s  

s u f f i c i e n t ly  d e f in i t e  to  suggest th e  p o s s i b i l i t y  o f  abscess 

form ation in  th e  presence of a low read ing  in  an ac t iv e  

case*

I f  such were th e  case one would be J u s t i f i e d  in  

expecting  an inc rease  in  th e  sedim entation  r a te  to  give 

warning of th e  likelihood of th e  occurrence of abscess 

fo rm ation /
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formation# In  6 major oases such a warning may be 

cons idered  as having been given; in  each a f a l l  in  th e  

sed im entation  r a t e  preceded by a p e r io d  up to  s ix  weeks 

a f t e r  th e  discovery of  th e  abscess# In  a l l  th e  f a l l  

was c o n s id e rab le ,  and in  a l l  th e  i n i t i a l  f ig u re  was 

reasonably  h igh . In  two o ther c a se s ,  a la rg e  abscess 

developed w ithout any a l t e r a t i o n  in  th e  blood sed im entation  

r a t e  done sp e c ia l ly  to  c o r r e la t e  the  p o ss ib le  r e la t io n s h ip  

between th e  two. In  no case o f  d ise ase  of a major 

c h a ra c te r  was a r i s i n g  sed im entation  r a t e  followed by 

abscess form ation though such an occurrence took p lace  in  

two minor l e s io n s .  Probably th e  r i s e  in  sed im entation  

r a te  i s  c lo se ly  r e l a t e d  to  th e  presence of a c o l l e c t io n  

of p a r t i a l l y  broken down albuminous m a te r ia l .

Bannemman holds th a t  a com plica tion  i s  foreshadowed by 

in c rease  in  th e  sed im entation  r a t e .  As f a r  as concerns 

abscess  in  major le s io n s  t h i s  in v e s t ig a t io n  confirm s h is  

f in d in g s .  In  one case th e  trea tm en t o f  a la rg e  abscess , 

th e  co n ten ts  of which were of cheese l ik e  co n s is ten cy , by 

f lu id  in je c t io n s  designed to  produce l iq u i f a o t io n  by 

le u co cy to s is  was followed by a d i s t i n c t  a c c e le r a t io n  in  

th e  r a t e ,  th e  lower f ig u re  remaining t i l l  the  abscess 

d r ied  up. Conversely in  one boy w ith  a  la rg e  abscess  

which had been p resen t a very cons iderab le  time and which 

cou ld /
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could not oe emptied by need le , th e  read ing  s te a d i ly  rose  

to  a s a t i s f a c to ry  f igure*  The abscess  was cleaned out 

by open methods to  remove h i s  l a s t  bar to  ambulant t r e a t -  

ment, and a t  op e ra t io n  i t  was found to  be p a r t i a l l y  

c a l c i f i e d  and very dry th roughout.

{a) RELATIONSHIP TO SINUS FORMATION.

Throughout th e  whole s e r i e s ,  30 read ings  were 

co in c id en t w ith  th e  presence o f  s in u ses ,  th e  age and 

co n d i t io n  of which v a r ie d  from case to  ca se . While th e  

number i s  small th e  f in d in g s  are  g iven in  t a b u la r  form 

on th e  same l i n e s  as fo r  abscess fo rm ation . Again those  

cases  d e a l t  .with under amyloid d ise a se  a re  excluded.

Table 6 .

Sinus Sedim entation Rate ( in  m inutes)

300 . 200-299 100-199 -100 Tot a]

In  Major Lesion 5 1 7 6 19

In  Minor iesior 3 2 6 — 11

T o ta l . 8 3 • 13 6 30

The ou ts tand ing  f e a tu re s  of th e  t a b le  are  few. Ho 

minor le s io n  w ith  s inuses  gave a read ing  of l e s s  th an  100 

m inutes, where as  s ix  cases  of major d isease  were so r e 

corded. In  th e  zone of medium read ings th e  f in d in g s  o f fe r

no/
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no d e f in i t e  in fo rm ation , in  t h a t  as many major as  minor 

l e s io n s  showed t h i s  type  of read ing ; and a t  f i r s t  s ig h t  

a very s im ila r  s t a t e  p r e v a i l s  among th e  high and normal 

f ig u re s .  I t  so happened th a t  among th e  6 normal 

read in g s  in  l in e  1, are inc luded  fou r, taken  from a man 

who had ex c is io n  of th e  knee done 18 months b e fo re ,  but 

who had s t i l l  one small unhealed a re a  in  th e  sc a r .  The 

knee i t s e l f  was firm ly ankylosed. At th e  extreme 

opposite  end of th e  t a b l e ,  among th e  low minor read in g s , 

th re e  read in g s  must be s p e c ia l ly  mentioned. These 

concern a case’ of tu b e rcu lo u s  ankle w ith  numerous 

s in u se s ,  in  whom th e  r a te  rose  f a i r l y  s te a d i ly  over 

r a th e r  more than  3 months. The foot was ev en tu a lly  

amputated and th e  read ing  taken  r a th e r  over one month 

l a t e r  was normal. Probably t h i s  boy was in  the  

preamyloid co n d it io n , where, as mentioned b e fo re ,  th e  

r a t e  becomes p ro g re ss iv e ly  f a s t e r .

With th e se  allowances i t  might be s ta te d  th a t  

widely speaking s inuses  as such have l i t t l e  bearing  on 

t h e . r a t e .  The f a c to r  concerned i s  aga in  th e  le s io n  

causing  th e  s in u ses ,  th e  sm aller le s io n  having l i t t l e  

in f luence  on th e  blo'od co n d it io n s  except a f t e r  p e r s i s 

t i n g  a very co n s id erab le  p e r io d . Of some importance 

too i s  th e  n a tu re  of th e  s inuses; Headings, as would 

be/
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be expected, a re  low where th e  s inus  i s  th e  r e s u l t  of 

th e  rece n t break down of a la rg e  abscess , in  which case 

th e  f a t e  i s  probably as much a s ign  of very a c t iv e  

p ro g re ss iv e  d isease  as  any th ing . Conversely, th e  

read in g  i s  l ik e ly  to  be high where a s in u s  i s  th e  r e 

s u l t  of th e  r e te n t io n  of a minute sequestrum as in  th e  

case p rev iously  c i t e d .  F in a l ly  th e re  i s  th e  gradual 

merging from simple s inus form ation through a range of 

f a l l i n g  read ings  to  a co n d it io n  of amyloid degenera tion . 

This has been d e a l t  w ith  a lread y .

IsLL. PI PARAPLEGIA.

Ho conc lusions can be reached on any r e la t io n s h ip  

th e re  may be between th e  sed im entation  r a t e  and 

p a ra p le g ia .  Only th re e  cases w ith  cord in te r f e re n c e  

came in to  th e  in v e s t ig a t io n  and p a ra p le g ia  of i t s e l f  

seemed to  have no e f f e c t  on th e  r a t e .  Two of the  

cases  were p a ra p leg ic s  w ith  in a c t iv e  though not ye t 

co n so lid a ted  sp ines and both  had high read ings  through

out. Both a re  now r a th e r  over a year a f t e r  th e  f i r s t  

read ing  a l iv e  and fu l ly  recovered . The th i r d  was a 

p a ra p le g ia  in  an e ld e r ly  man w ith  a very a c t iv e  sp ine . 

Headings in  h i s  case were never over 100 m inutes and 

he has since d ied .

IN DIAGNOSIS.

No/
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No non-tubereu lous  oases were d e a l t  w ith  among th e  

bone and jo in t  group and accord ingly  no f in d in g s  under 

t h i s  head can be o f fe re d .

IN" PROGRESS AND TKBAMBNT.

Table 7

Sedim entation Hate.

Lesion Improved 
slow er;

(or Worse, f a s t e r ) (or S ta tio n a ry  
or v a r ia b le . T o ta l

Improved 13 2 10
25 1

Worse — 2 2 4

S ta tio n a ry 1 3 2 6

Tot a l 14 7 14 __ 3_5___

Above i s  g iven a synopsis of th e  co n d it io n  of th e  

p a t i e n t s  a t  th e  end of th e  in v e s t ig a t io n  and any change 

th e re  may have been, in  th e  sedim entation  r a t e s .  Only those  

p a t i e n t s  having two or more read ings a re  inc luded  g.nd only 

major le s io n s .

Note 1 « Of 25 p a t i e n t s  whose le s io n s  were thoughtto  have 

improved during th e  period  under observa tion , th e  

sedim entation  r a te  improved in  13. In  10 o the rs  th e  r a te  

showed l i t t l e  change, but a l l  th e se  had very good normal 

read ings a t  the  commencement. Two cases showed improvement 

o f /
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of th e  l e s io n ,  but poo rer  sed im entation  ra te#  One of 

th e s e  has now, about one year l a t e r ,  a d e f in i t e  pulmonary 

le s io n .  The o th e r  can in  no way be exp lained ,

Hote 2 . Here correspondence i s  a b so lu te .  Two p a t ie n t s  

showed le s io n s  becoming p ro g re s s iv e ly  worse and a 

co inc iden t in c re ase  in  th e  blood sed im enta tion  r a t e .

Other two who lik ew ise  became worse showed a f a i r l y  speedy 

r a t e ,  but both  commenced a t a very low f ig u re .  One of 

them has now d e f i n i t e  amyloid d ise a se .

Uote 3* 0ne p a t ie n t  showed l i t t l e  change in  the  lo c a l  

l e s io n  but h i s  sed im enta tion  r a t e  became l e s s  ra p id ,  

though not g re a t ly  so. One year l a t e r  he has s t i l l  a c t iv e  

d isease  but i s  in  good genera l h e a l th .  Three showed no 

improvement in  th e  le s io n ,  and the  r a te  became more ra p id .  

One of th e se  has since d ied  of m en in g itis  and one has 

developed another major bone le s io n  w ith abscess form ation. 

Two cases  showed maintenance of comparable l e v e l s  e l i n i -  

c a l ly  and s e ro lo g ic a l ly .

On th e  whole th e  correspondence between r i s e  and f a l l  

in  th e  blood sedim entation  r a te  and improvement and 

degenera tion  o f  the  le s io n  i s  c lo se .  Again i t  seems as 

i n  pulmonary tu b e rc u lo s is  improvement c l i n i c a l l y  marches 

w ith  a slowing of th e  r a t e ,  bmt i t  must be noted t h a t  i f  

th e  t e s t  i s  to  be of value the  o r ig in a l  read ing  and 

changes in  th e  r a te  from th a t  a re  of more importance than  

any/
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any conc lusion  drawn from a s in g le  e s t im a tio n .  Among 

minor le s io n s  th e  t e s t  o f fe r s  no in fo rm ation , except 

perhaps i n  th e  developement of new le s io n s .  Only four 

cases  o f  minor d ise ase  had two or more read ings  and a re  

not ta b u la te d .

l i t t l e  need be sa id  of trea tm en t ap a rt  from p ro g re ss .  

Reference- has a lready  been made to  th e  in c re a s in g  r a t e  as 

amyloid degenera tion  becomes e s ta b l i s h e d  and as th e  l e s s  

f lu id  c o l l e c t io n s  of d e b r is  become s u f f i c i e n t ly  l iq u id  to  

allow  of a s p i r a t io n .  The change in  th e  r a t e  as abscesses  

become dry can only be in  p a r t  put down to  a s p i r a t io n ,  and 

p a r t  to  trea tm en t on genera l l i n e s .  Two ou ts tand ing  

f e a tu re s  might be added. In  two cases  of abscess w ith  a 

h igh  r a t e ,  t h i s  r a t e  improved when s inus  form ation  allowed 

of adequate d ra inage . T h e re a f te r  th e  sed im entation  r a te  

changed according  as to  whether th e  s inuses  c le a red  up, as 

in  one ea se , when th e  r a te  improved, or p e r s i s te d  as  they 

d id  in  the  o th e r .  One p r a c t i c a l  f in d in g  seems to  have 

been th e  in c reased  r a te  fo llow ing f o r c ib le  m anipula tion  

of h ip s  showing bad deform ity . In  almost a l l  cases  so 

t r e a t e d  th e  sedim entation  r a t e  in c reased , in  most only 

te m p o ra r i ly .  In  some, however, i t  was accompanied by 

c l i n i c a l  a c t i v i t y .  Accordingly th e  method of dea ling  

with such cases  has been a l t e r e d ,  and th e  common p ra c t ic e  

now/
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now i s  to  perform su b tro c h a n te r ic  osteotomy. In  c e r t a in  

p a t i e n t s ,  h e l io th e ra p y  was found to  have an extremely 

good e f f e c t ,  and in  many t h i s  change was d e f in i t e ly  

r e f l e c te d  in  an improved sed im entation  r a t e .  Following 

a graph of a ro u t in e  case t r e a t e d  by ap p lian ces  and 

a s p i r a t io n ,  i s  a graph of a case s im ila r ly  t r e a t e d  but 

w ith  a r t i f i c i a l  h e l io th e ra p y  added.

J .H . (graph 1 ) had very acute hip jo in t  d ise ase  w ith  

co n s id e rab le  deform ity . He l a t e r ,  a t  a po in t between th e  

1 s t and 2nd months of trea tm en t developed two abscesses , 

one in  Scarpas t r i a n g l e ,  and one in  th e  r ig h t  i l i a c  fo ssa .  

These were a s p i ra te d  t i l l  h i s  5‘kk month o f  trea tm en t when 

he was put on a Pyrford  frame. T h e rea f te r  he improved 

ra p id ly ,  and h is  abscesses  have not recu rred .

Graph 1 . 100

3oq

1 2 3 4 5 6 7 3 months.
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Graph 2«

O I  2 3 4 5 6 7 8

A.K. (graph 2) A very acute knee with, s e v e ra l  ab scesses , 

and genera l c o n d i t io n  poor as a r e s u l t  of severe  toxaemia* 

tem pera tu re  very i r r e g u la r  t i l l  almost 4i  months a f t e r  

admission. F resh  abscesses developed between 2nd and 3r<̂  

month of trea tm ent and h is  o r ig in a l  abscesses had g iven  

place to  s in u se s .  Routine trea tm en t was g iven  t i l l  between 

th e  3rd  and 4 th  month when small but in c re a s in g  exposures t o  

u l t r s r -v io le t  l i g h t  from a 25 amp. Tungsten-Oarbon arc were 

added. t h e r e a f t e r  he s te a d i ly  improved and has now been 

in a c t iv e  fo r  over s ix  months, and up in  a p l a s t e r  case .

IN COMPLICATION.

Apart from th e  common com plica tions a r i s in g  in  course 

of trea tm en t of bone and jo in t  tu b e rc u lo s is ,  such as abscess 

form ation  and development of s in u ses , p a rap le g ia  or 

recrudescence of a o t iv i t y ,  th e  only ou ts tand ing  f e a tu re s

were as fo llow s.

(a) The development of or recrudescence of a pulmonary

le s io n /
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le s io n .  In  se v e ra l  p a t i e n t s  known to  have pulmonary 

d is e a se ,  i t  was found t h a t  over a l l  th e  read in g s  were lower 

than  th e  average and th e  r a te  f e l l  more slowly during  th e  

ooufse of t re a tm e n t .  In  one case th e  change was marked.

Tills b o y 's  spine became in a c t iv e  and co n so lid a ted  and th e  

read ing  was s a t i s f a c to r y .  Ambulant trea tm en t in  a p l a s t e r  

jacke t then  commenced, seems to  have l i t  up or brought to  

l ig h t  a h i th e r to  unsuspected pulmonary focus and h i s  read

ing some tim e l a t e r  dropped to  a much lower f ig u re ,  th e  

r a t e  being in c reased  roughly 50^* ^he value of the  t e s t  

in  t h i s  and comparable oases , was however, s l i g h t  as th e  

ward c h a r t  was, sh o r t ly  a f t e r  g e t t in g  up, s trong ly  suggestive  

of such a development. .

(b) In  th e  development of new le s io n s :  In  only one

case  of a major l e s io n  did a f re s h  major l e s io n  develop .

When t h i s  was recognised  th e  sedim entation  r a t e  was done, 

and h i s  a lready low f ig u re  was g re a t ly  reduced. The g rea t  

red u c tio n  may be explained by th e  f a c t  t h a t  both le s io n s  

went on to  abscess  form ation. In  another case of what 

appeared to  be a minor le s io n ,  th e  reading over 3 months 

was in ex p lic ab ly  low. This boy i s  now a d e f in i t e  example 

of m u lt ip le  tu b e rc u lo s i s .  In  a l l  o ther minor le s io n s  

developing one or at most two f re sh  minor le s io n s  th e  r a t e  

remained u n a l te red .

In /
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In  view of tlxese oases i t  seems probable t h a t  a low 

reading must be very f u l ly  explored  before  being d is reg a rd e d , 

as i t  would seem to  be s i g n i f i c a n t  o f  th e  onset of a la rg e  

f r e s h  l e s io n  or of numerous o th e r  foo i not a l l  n e c e s s a r i ly  

sm a ll .

IN PROGNOSIS.

The ta b le  fo llow ing  i s  b u i l t  on th e  i n i t i a l  read ings 

of th e  50 bone and jo in t  le s io n s  and i s  s t r i c t l y  analogous 

to  Table 10 in  th e  s e c t io n  on pulmonary tu b e rc u lo s i s .

Table Q.

I n i t i a l  
read ing  
(in mins)

No. Deaths Los ing 
ground

C ondition 
as a t  l a s t  

reading .
F i t  and 

p rogressing .

50 & below 3 1 1 — 1

51 -  100 9 1 2 4 2

101 -  200 12 2 3 1 6

201 -  250 6 - 1 1 4

250 21 — 6 15
T o ta l 51 . ______ 7 y 1 2 28

B r ie f ly  reviewed th e  ta b le  i s  not so s t r i k i n g  as th e  

corresponding d e ta i l s  in  th e  m a tte r  o f  pulmonary tu b e rc u lo s i s .  

The number of deaths is  not so high, but as  in  th e  pulmonary 

ta b le  No. 10 i t  i s  n o tic ea b le  th a t  a l l  of them are  assoc

ia te d  w ith  very f a s t  r a te s  a t  the f i r s t  read ing .

Arguing/
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Arguing on s im ila r  l i n e s  i t  must "be remarked th a t  no 

p a t ie n t  w ith  an i n i t i a l  normal read ing  has d ied or has 

been re p o r te d  as lo s in g  ground; on th e  co n tra ry  of 

th e  21 eases  so ta b u la te d  15 are  known to  be f i t ,  and 

th e  remaining 6 a re  s t i l l  having a c t iv e  tre a tm e n t .

This re p re s e n ts  a h igher  p ro p o rt io n  th an  o ffe red  by 

any o the r  l in e  of th e  t a b l e .  E e su l ts  c lo se ly  approach

ing t h i s  are  found in  th e  201-250 minute group, a group 

which i s  only S lig h t ly  subnormal. S im ila r ly  working 

upwards towards th e  f a s t e r  r a t e s ,  i t  i s  seen th a t  in  th e  

tim e which has e lapsed  between the  in v e s t ig a t io n  and th e  

tim e of th e  p a t i e n t s 1 r e p o r t in g ,  a p ro g re ss iv e  sm aller 

p ro p o rt io n  a t t a i n  f i t n e s s  or even eq u i l ib r iu m  as th e  

sed im entation  r a te  becomes f a s t e r .

The case marked X has a lready  been mentioned. He 

was re —adm itted apparen tly  a r r e s te d  but convalescent 

a f t e r  s c a r le t  fev e r .

Summing up one r e a l i s e s  th a t  u n lik e  th e  t e s t  on 

pulmonary tu b e rc u lo s is  a low r a te  need not mean a d e f in i t e ly  

bad prognosis . That dea th  in  t h i s  in v e s t ig a t io n  was 

a s so c ia te d  w ith  th e  f a s t e r  r a t e s  i s  s ig n i f ic a n t  but not 

conc lusive since i t  has a lready  been shown th a t  a low r a t e  

may be a s so c ia te d  w ith  abscess form ation . On one po in t 

th e re  can be l i t t l e  doubt, and th a t  i s  t h a t  those  fo r tu n a te  

enough/
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enough to  he adm itted  w ith  a good f ig u re  a t t a i n  

a rrestm ent and f i t n e s s  in  a s h o r te r  tim e th a n  those  w ith  

f a s t  r a t e s .

THE TEST Iff ABDOMINAL TUBERCULOSIS.

Only 5 p a t i e n t s  invo lv ing  8 read in g s  a re  a v a i la b le  

fo r  review in  t h i s  paragraph. As was p rev iously  remarked, 

t h i s  group of p a t i e n t s  fu rn ish ed  th e  low est average 

read ing  of a l l  th e  non-pulmonary cases , and a t  th e  same time 

th e  lo w es t-h ig h es t  read ing  (see ta b le  2 ) .  The suggestive  

f e a tu re  of  a summary of th e  read ings  i s  th a t  th e  case

soonest d ism issed  was a boy whose le s io n  was apparen tly

a simple ta b e s  m esen te riea , and who fu rn ish ed  th e  h ig h e s t  

reading of a l l  -  279 m inutes to  th e  18 mm. mark. The 

next h ig h es t read ing  (111 m inutes) was th a t  of a boy 

su f fe r in g  from a tu b e rcu lo u s  p l a s t i c  p e r i t o n i t i s .  He 

made no improvement, was taken  home before  a second 

reading was g o t,  and has since d ied. lower s t i l l  as a

f i r s t  r e a d in g 'i s  one of 83 m inutes. This a pure ta b e s

m esen teriea  was very quickly convalescent and i s  now w ell .  

The remaining two p a t i e n t s  w ith  read ings  of 57 an(i 40 

minutes r e s p e c t iv e ly  both showed a - tu b e rcu lo u s  p e r i t o n i t i s  

w ith  n o t ic e a b le  f ree  f lu id  in  th e  p e r i to n e a l  c a v i ty .  I t  

i s  s ig n i f ic a n t  th a t  n e i th e r  of th e se  has done w e ll .  One 

i s  s t i l l  a p a t i e n t ,  now p rogress ing  slowly but s te a d i ly ;  

th e  o ther was summarily d ischarged fo r  d is c ip l in a r y  

reason /
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reasons and was not w ell a t  t h a t  tim e.

Ho c o n c l u s i o n s  o f  a n y  u n i m p e a c h a b l e  v a l u e  c a n  b e  

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

r e a d i n g s ,  f r e e  p e r i t o n e a l  f l u i d  a n d  s l o w  p r o g r e s s  i s  

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

w o u l d  b e  n e c e s s a r y .

THE TEST I f f  Q M IT O U R IM K Y  TUBERCULOSIS

Through in s u f f ic ie n c y  of cases  a s t r i c t l y  comparable 

s t a t e  of a f f a i r s  e x is ts  among g e n i to u r in a ry  le s io n s .  Eour 

p a t i e n t s  were t e s t e d  g iv ing  12 read in g s .  Two had 

b i l a t e r a l  in o p erab le  re n a l  d ise a se  and ep id id y m itis  and th e  

f ig u re s  show wide d is c re p a n c ie s .  One case alone showed 

c o n s ti tu t io n a l  symptoms and here th e  sed im enta tion  r a t e  

s t a r t i n g  a t  146 m inutes became f a s t e r  to  th e  end. Through

out th e  u r in e  was T.B.++. Two s im ila r  cases  without 

c o n s t i tu t io n a l  symptoms, one w ith nega tive  u r in e  and 

p r o s t a t i c  involvement and one w ith  kidney, and th a t  proved 

to  be involved , and u r in e  T.B.-h- showed high read in g s .

The former in  s p i t e  of h i s  pro s t a t i c  involvement i s  w ell 

and a c t iv e .  The o th e r ,  u n fo r tu n a te ly ,  cannot be t r a c e d .

The fo u r th  case was one of b i l a t e r a l  e p id id y m it is .

Throughout he showed good normal f ig u re s  which did not 

a l t e r  a f t e r  o p e ra t io n . He remains w e ll .  In two, th e  

t r a i n  of events  i s  obviously suggestive , but u n t i l  f u r th e r  

i n v e s t ig a t io n /
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i n v e s t ig a t io n ,  th e  r e s u l t s  a re  in co n c lu s iv e .

THE TEST IN LUPUS AID ADENTIS.

Five p a t i e n t s  were t e s t e d .  Throughout th e  7 read in g s  

taken  th e re  was not th e  s l i g h t e s t  evidence t h a t  th e  l e s io n s  

had any e f f e c t  on th e  sed im enta tion  r a t e .  The low est
i

read ing  (216 m inutes) was got in  a case of c e r v ic a l  a d e n t is  

w ith  chronic s in u s  form ation . This has s in ce  hea led  

com pletely .

SUMMARY AND APPLICATIONS.

(1) The average speed in  non-plumonary tu b e rc u lo s i s  i s  

slower than  in  tu b e rc le  of th e  lung.

( 2) The t e s t  cannot d isp lac e  c l i n i c a l  and r a d io lo g ic a l  

examination as a t e s t  of a c t iv i ty  except as q u a l i f i e d  in  

summary No.3* below.

(3) High speeds seem to  be d e f in i t e ly  a s so c ia te d  w ith  

abscess  form ation in  major le s io n .  Accordingly a h igh  

sed im enta tion  r a t e  i s  th e  more suggestive  of a c t i v i t y ,  and 

c a re fu l  exam ination fo r  abscess  i s  necessary  before  such a 

read ing  i s  d iscarded  as f a l l a c io u s .  A slow r a t e  i s  not 

an ac cu ra te  nega tive  guide in  t h i s  r e s p e c t .

( 4) Small p e r s i s t e n t  s inuses  do not a f f e c t  th e  r a t e .  In  

major le s io n s  w ith  chron ic  s in u ses ,  a p e r s i s t e n t  rap id  r a te  

over sev e ra l  read ings  suggests th e  onset of amyloid degener

a t io n  and should d e f in i t e ly  r a i s e  the  question  of r a d ic a l  

o p e ra t iv e /
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o p e r a t i v e  in te r fe re n c e *

(5) The t e s t  appears to  be u n re la te d  to  p a ra p le g ia  

a p a r t  from th e  cause th e re o f .

(6) A slowing sed im en ta tion  r a t e  i s  th e  u su a l coiBQomitant 

of c l i n i c a l  p ro g re ss ,  and th e  t e s t  in  many in s ta n c e s  r e f l e c t s  

th e  e f f e c t  of c e r t a i n  l i n e s  of t re a tm e n t .

(7 ) An in c re a s in g ly  ra p id  sed im enta tion  r a t e  in  th e  

absence of abscess  form ation may denote th e  recrudesence ora

development of a pulmonary or o the r  new l e s io n .  A seem

in g ly  minor l e s io n  and a high  f a l l i n g  speed may be th e  only 

evidence o f  e a r ly  m u lt ip le  f o c i .

(8) The t e s t  i s  of co n s id erab le  p rognostic  va lue , but i t  

i s  not so h igh  as in  pulmonary d ise a se .

(9 ) In  abdominal, g e n i to u r in a ry ,  and sh in  and gland 

tu b e rc u lo s i s ,  th e  r e s u l t s  a re  in c o n c lu s iv e .

bOo
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