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EDITORIAL

Hippieville is w here it ’s at, or w ords to that 
effect. T h e  recent efflorescence o f “ the scene”  
has brought its ow n problem s, not the least 
m edical; this could be all too graphically  seen 
in the H aight-A shbury district o f San Fran cisco  
this sum m er w here a lem m in g  m igration of 
d isenchanted  A m erican  youth  far outstripped 
the c ity ’s hygiene and health provisions. A  
p h ilo sop h y o f not so m uch a program m e m ore 
a w ay o f life  does not lend itse lf easily to 
adequate sanitation , to  efficient screening 
against in fectious diseases, to im m unisation  
program m es for the young and  to regular and 

orthod ox n u trition ; nor did the defiance o f m any 
o f the h ippies and the irritation o f the auth or- 
ities help m atters. Sepsis, upper respiratory 
ailm en ts, scrum  hepatitis (from  needle in jec- 
tions of drugs) and venereal disease w ere rife. 
The collateral dangers from  exuberant use of 
narcotics and dubious pharm acological cock- 
tails fu rth er com plicated  the p icture.

A n  in teresting feature o f this severe situ 
ation was the fu n ction in g  o f the H aigh t- 
A sh bu ry C lin ic , run vo luntarily  by a few 
doctors, m edical students, nurses and social 
workers. W o rk in g  on a m in ute  budget, devoted

alm ost entirely to eq u ip m en t and drugs, they 
staffed the c lin ic throughout th e sum m er till 
lack o f funds even tu ally  brought things to a halt 
in late Sep tem b er. In an area w here m edical bills 
norm ally reach aw esom e heights this "fre e  
m edicine”  was all the m ore rem arkable. M ost 
of the doctors w orked in the c lin ic at the 
expense of part o f their holidays. W h ile  som e 
sym pathised w ith  the h ipp ie m ovem ent, or 
w ere curious about the ph enom enon , others 
presented them selves out of a sense of duty to 
the crisis, or had personal reasons like the 
father o f a h ippie girl w ho had fled  from  hom e 
for the golden sidew alks of San Fran cisco . H e 
was not only anxious to find his daughter but 
was concerned to kn ow  m ore about the attrac- 
tions that h ipp ie life  holds out for the young.

W ith  the end of sum m er the overcrow ding 
o f the H aight-A shbury was greatly reduced, 
m any of its vacation tim e in habitants return- 
ing hom e having had th eir flirt w ith  ‘freed om ’ . 
In a subculture such as this, w here m any o f the 
con ventional rules of hygiene and housing were 
jettisoned , it was rapidly proven that m edical 
and public  health am enities cannot be disre
garded for long.



THE INVESTIGATION OF A  PATIENT 

BELIEVED TO HAVE A  BLOOD 

DISORDER

by Professor RONALD H. GIRDWOOD, 

M.D., Ph.D., F.R.C.P., F.R.C.P.Ed., F.C.Path.

University Department o f Therapeutics, Royal In firm a ry o f Edinburgh

O ne o f the difficulties o f w riting an article 
on this sub ject is that o f finding a suitable title, 
since one is not dealing w ith  a system  o f the 
body in the usual sense o f the term , but, in
stead, w ith  a num ber o f conditions w hich  are 
related only in that an abnorm ality exists either 
in the form ed elem ents or the c lottin g  m ech
anism  o f the b lood . A ccord ingly  there is a 
great variation in the spectrum  of possible 
physical abnorm alities and, indeed, there m ay 
be a serious blood disorder w ith neither 
sym ptom s nor signs.

F o r  this reason it is necessary to approach 
the subject in a m anner som ew hat d ifferent to 
that em ployed by other w riters in th e current 
series o f articles, and to stress particularly the 
im portance o f both  the history and the labor
atory investigations.

T H E  H I S T O R Y

It m ay be that there is no history o f illness 
and that a person w ho feels p erfectly  fit and 
w ho fo r som e reason has had a routine blood 
exam ination  carried out is found to have even 
such a serious disease as leukaem ia. F o rtu n - 
ately, such an event occurs b u t rarely. A t  the 
other end o f the scale is the child  w ho is 
b rought for exam ination b ecause there is a 
fam ily  history o f hae m olytic anaem ia or o f 
h aem ophilia, and the parents arc anxious to be 
assured that their o ffspring has escaped the 
abnorm ality.

In m ost instances the patient goes to a 
doctor b ecause o f dizziness, fatigue, dyspnoea, 
palp itations or pallor and a diagnosis o f 
anaem ia is considered. H ow ever, it is the ex- 
perience of clin icians in charge o f blood clin ics 
that quite a large proportion o f the patients 
referred to them  have som ew hat sim ilar 
sym ptom s but are not anaem ic. Pallo r is not un- 
com m on in hypertension and the patien t with 
a high blood pressure m ay suffer from  dyspnoea 
and tiredness.

T h e  points o f im portance in the history are 
m any, a fu ll physical exam ination is usually 
necessary, and the possible laboratory investi
gations are legion. In the first instance, how 
ever, it is necessary to narrow the field as far 
as possible. It  m ay be th at the con ju n ctivae 
indicate, w ithout doubt, that the patien t is 
anaem ic and the reason for this m ay becom e 
obvious from  close questioning. It is, how ever, 
desirable to have at least a haem oglobin 
estim ation perform ed before going into details 
o f history or exam ination. M eantim e, if at all 
possible, a w hite cell count should be obtained 
and a blood film prepared.

T he A n ae m ic  P at ient

M ention  has already been m ade o f features 
that arc com m on to the various form s of 
anaem ia. It is som etim es possible to  deduce 
from  the history and a superficial exam ination 
the type o f anaem ia that is present, but it is 
easy to m ake m istakes and always necessary to 
carry out further investigations to confirm  or 
disprove clin ical im pressions.



If  the patient is anaemic, the most likely 
causes are:—

(a) Iron deficiency.
(b) Deficicncy of vitamin B 12 or folic acid.
Also possible, but less common, are:

(c) Excessive haemolysis.
(d) M arrow failure or replacement.

Other conditions that must be considered
include m yxoedema, uraemia, hepatic cirrhosis, 
chronic infection, and malignancy.

Pointers of importance in the history are:

Iron deficiency. There may be a history of 
chronic blood loss, most com m only from 
heavy periods. Other possibilities include 
bleeding haemorrhoids, a diaphragmatic hernia 
and the repeated taking of aspirins cither as 
such or in some proprietary preparation by a 
patient who is sensitive to the drug. Chronic 
bleeding from a peptic ulcer is less common 
than is sometimes believed, but a carcinoma of 
the stomach or large intestine must always be 
borne in mind. Alm ost half the patients who 
undergo partial gastrectomy develop iron 
deficiency anaemia, and details of operations 
must be included in questions about the 
history. In this country primary malnutrition 
is uncommon, but once it is established that 
iron deficiency exists, a brief dietetic history 
and perhaps thereafter a detailed one may be 
necessary. Portal hypertension is commonly 
associated with iron deficiency anaemia and 
the history is frequently unhelpful. Difficulty 
in swallowing is uncommonly a feature of iron 
deficiency anaemia and when it occurs in assoc
iation with anaemia or glossitis the term Kelly- 
Paterson or Plum mer-Vinson syndrome is 
frequently used. It should be remembered, 
however, that difficulty in swallowing may be 
due to a carcinoma of the oesophagus or to one 
of a variety of other causes. W ith  the increase 
in immigrant population the possibility of a 
haemoglobinopathy or thalassaemia, which is 
not a true haemoglobinopathy, must be remem- 
bered as a reason for hypochromic anaemia that 
does not respond to treatment. It is rarely that 
a fam ily history of such conditions is known 
by the patient.

D e f i c i e n c y  o f  v i t a m i n  B 12 o r  f o l i c  a c i d

Vitam in B 12 deficiency may occur because 
of primary malnutrition (seen in this country 
only in the extreme vegetarian group known 
as Vegans), lack of intrinsic factor (pernicious 
anaemia, partial gastrectomy and, very rarely, 
other operations on the stomach), malabsorp- 
tive states (including gluten enteropathy,

tropical sprue, organic disease of the small 
intestine and resection of the lower ileum —  
this is the area in which absorption of vitamin 
B 12 occurs) and, finally, so far as G reat Britain 
is concerned, blind or stagnant loops of small 
intestine which b ecome colonised by bacteria.

Accordingly the points in the history that 
are of importance are :
W hether the patient is a Vegan —  an unlikely 

possibility.
W hether there has been a gastric operation or, 

less likely, small intestinal resection.
A fam ily history' of pernicious anaemia.
A history of diarrhoea or other evidence of a 

disorder of the small intestine.
Com plaint of a sore tongue. This also occurs 

in iron deficiency, but such symptoms are 
then usually less severe. It can also be a 
symptom of deficiency of riboflavin, nico- 
tinic acid or folic acid. It is very rare in 
this last, and the other two deficiencies are 
seldom encountered in the United King- 
dom.

A history' of paraesthesiae or of difficulty in 
walking (possible subacute combined 
degeneration of the cord).

Folic acid deficiency

Folic  acid deficiency is caused by primary 
malnutrition, pregnancy, malabsorption or, 
sometimes, the giving of anticonvulsant drugs. 
Other causes are rare.

It is therefore necessary to question the 
patient a b o u t:
D iet —  folic acid deficiency is being reported 

increasingly amongst old people in the 
United Kingdom.

Pregnancy.
T h e  taking of anticonvulsant drugs.
Symptoms of small intestinal disease, parti

cularly diarrhoea or steatorrhoea.

Excessive haemolysis

There are, of course, various extremely rare 
forms of haemolytic anaemia, and, in fact, all 
varieties are seen here but seldom. T h e  most 
likely possibilities arc congenital spherocytosis, 
idiopathic acquired haemolytic anaemia, or 
drug induced haemolysis. In haemolytic 
anaemia (which is also known as acholuric 
jaundice), the yellow colour of the sclerae or 
skin may be obvious, and the first diagnostic 
problem may be not so much to find the cause 
of obvious anaemia as to ascertain the reason 
for obvious jaundice. Indeed, there may be no 
anaemia at all.
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Months of 
oral iron therapy

or Imferon by TDI?
Imferon by TDI -  Total Dose Infusion -  provides 
the total calculated iron requirements in a 
matter of hours. The correction of iron deficiency 
is complete-the haemoglobin level is restored 
and vital iron stores replenished. To ensure this 
complete correction the choice is simple... a few 
hours treatment by Imferon TDI.

Presentation
20 ml ampoules (1,000 mgFe) in boxes of 5.

Com prehensive inform ation on TDI technique  
and a dosage chart are available on request 
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  Fisons Pharmaceuticals Limited 
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T h e  q u e stio n s  to  b e  asked  in th e  h isto ry  in 
re la tio n  to  h a e m o ly tic  a n a e m ia  a r e :
T h e  fa m ily  h isto ry  o f  th e  c o n d it io n : h o w ev er 

th is m a y  n o t b e  p re se n t.
W h e th e r  o r  n o t th e  faeces are  n o rm al in co lou r. 
W h e th e r  th e  p a tie n t  has b e e n  ta k in g  dru gs, 

p a rt ic u la r ly  su lp h o n a m id e s , n itro fu ra n to in  
o r m e th y ld o p a .

I t  sh o u ld  b e  re m e m b e re d  th a t a c u te  crises m ay 
o cc u r  in p a tie n ts  w ith  sp h e ro cy to sis , so m e tim e s  
in m o re  th an  o n e  m e m b e r  o f  an  a ffe c te d  fa m ily  
at th e  sam e tim e . T h is  m a y  in d ic a te  th a t th e 
c rises are  in d u c e d  b y  an in fe c t io n , b u t , in a n y 
e v e n t , a h isto ry  o f  su d d en  w e ak n ess, b re a th - 
lessn ess , rigors, in creased  p a llo r  an d  ja u n d ice  
is lik e ly  to  in d ic a te  th a t a c ris is  has o ccu rred . 
T h is ,  fo r tu n a te ly , is rare.

Marrow failure or replacement

A n a e m ia  m a y  o ccu r b ecau se  th e  b o n e  
m a rro w  is in filtra te d  w ith  m a lig n a n t c e lls , in 
c lu d in g  th o se  o f  le u k a e m ia , or w ith  fib rou s 
tissu e  in th e  rare  c o n d itio n  o f m y e lo fib ro s is . I t  
m a y  be, h o w ever, th a t th e  p a tie n t has true 
a p la s tic  a n a e m ia  w h ic h  m a y  b e  id io p a th ic  b u t 
is m o re  c o m m o n ly  d u e  to  an  id io sy n cra sy  to  a 
d ru g  or c h e m ica l, an d  sim ilar  cau ses m u st b e  
so u g h t in th ro m b o c y to p e n ia  an d  a g ra n u lo c y 
tosis. In  ta k in g  th e  h isto ry , th ere fo re , it is 
im p o rta n t  to  ask  a b o u t th e  ta k in g  o f  d ru gs or 
e x p o su re  to  c h e m ica ls  . In  p a rticu la r , very  c lo se  
q u e s t io n in g  sh o u ld  b e  carried  o u t a b o u t the 
p o ssib le  ta k in g  o f  c h lo ra m p h e n ic o l in  th e  p re
c e d in g  n in e  m o n th s . G r e a t  care  m u st b e  taken  
in th is  p a rt  o f th e  h isto ry  ta k in g  an d  rep eated  
le a d in g  q u e stio n s  m a y  b e  req u ired  b e fo re  th e 
p a tie n t  re m em b ers  w h a t has b e e n  taken . I t  w ill 
p o ssib ly  b e  n e cessary  to  c o n su lt  th e  p a t ie n t ’s 
gen era l p ra c tit io n e r  i f  a p a tie n t is b e in g  in v e st i- 
g a te d  in h o sp ita l, an d  th e  em p lo y e rs  m a y  h ave  
to  b e a p p ro a c h e d  to  g iv e  in fo rm a tio n  ab o u t 
c h e m ica ls . A s  an e x a m p le  o f  th e  d ifficu ltie s , a 
p a t ie n t  serio u sly  ill w ith  a p la s tic  a n a e m ia  and 
w h o  c o u ld  n o t re m e m b e r  h a v in g  rece ived  an y  
d ru gs e v e n tu a lly  re m e m b e re d  th a t sh e  h ad  g o n e  
in to  a c h e m is t ’s sh o p  w h ile  on  a b u s to u r o f 
S w itz e r la n d  an d  th ere  h ad  p u rch a sed  so m e 
ta b le ts  fo r  a h e a d a ch e . T h e  c o n ta in e r  was 
reco v ered , an d  th e  ta b le ts  fo u n d  to co n ta in  
a m id o p y r in e , a n o to rio u s  cau se  o f  b lo o d  
d yscrasias.

O ther Causes of A n ae m ia

I t  is im p o rta n t  to  re m e m b e r  th e  p o ss ib ility  
o f m y x o cd cm a  an d  u ra em ia , tw o  c o n d itio n s

w h ic h  m a y  e a s ily  b e  o ve r lo o k e d . T h e  in c id 
e n ce  o f m y x o e d e m a  (an d  also  o f  th y ro id itis  an d  
h y p e rth y ro id ism ) is in creased  in p e rn ic io u s  
a n a e m ia , an d  it is im p o rta n t  to  ask  w h e th e r  th e  
p a tie n t  p re fers  c o ld  or heat, is g a in in g  or losing, 
w e ig h t , an d  w h e th e r  th e  h air is sh o w in g  a 
te n d e n c y  to  c o m e  o u t. In  u ra em ia  th ere  m a y  
b e  a h isto ry  o f  p rev io u s  renal d isease , b u t  n o t 
u n c o m m o n ly  th e re  is n o  su ch  s to ry  an d  th ere  
m a y  b e  d e lay  in th in k in g  o f  th e  cau se  o f 
a n aem ia  i f  ro u tin e  b lo o d  urea e x a m in a tio n s  are  
n o t c a rr ie d o ut.

BLEEDING DISORDERS

I f  a p a t ie n t  co m es to  th e  d o c to r  b ecau se  o f 
h aem o rrh ag es in to  th e  sk in  or m u co u s  m e m 
b ran es , or if h e  m a n ife s ts  a b le e d in g  te n d e n c y  
in  so m e  o th e r  w a y , th e  c h ie f  p o ssib ilitie s  to  b e  
c o n sid ered  are  :—

L o c a lise d  b le e d in g  w ith o u t a n y  b lo o d  d is
o rd er  b e in g  p resen t: th is  is u n lik e ly  to  
cau se  sk in  h a em o rrh ag e , o th e r  th an  fro m  
trau m a.

A  c o a g u la tio n  d e fect, p a rt ic u la r ly  h a e m o - 
p h ilia  in th e  m a le : th is d o es n o t cau se  
p u rp u ra .

T h ro m b o c y to p e n ia , c ith e r  id io p a th ic , or 
seco n d ary  to  a v a rie ty  o f c o n d itio n s , 
in c lu d in g  le u k a e m ia .

A  c a p illa ry  d e fe c t , in c lu d in g  scu rvy .
In  q u e stio n in g  th e  p a tie n t  it  is im p o rta n t  to  

ascerta in  w h e th e r  th ere  are  n u m e ro u s s ites  o f 
b le e d in g  an d  w h e th e r  h a e m o rrh a g e  has 
o ccu rred  b e fo re  an d  to  e n q u ire  a b o u t th e  fa m ily  
h isto ry . I t  is u n lik e ly , b u t p o ssib le , th a t a 
p a t ie n t  is b le e d in g  b ecau se  he is ta k in g  an 
a n tic o a g u la n t d ru g.

A s  is w e ll k n o w n , h a e m o p h ilia  is a c o n d itio n  
th a t o ccu rs  in m ales, b u t  th e  g e n e  is carried  
b y  th e  fe m a le , an d  a s im ila r  p a tte rn  p e rta in s  
to  C h r is tm a s  d isease  ( fa c to r  I X  d e fic ie n cy ) . 
O th e r  in h e r ite d  b le e d in g  d isord ers  arc  less 
c o m m o n .

I t  is n o t u n c o m m o n  to find no  p rev io u s  
fa m ily  h isto ry  o f h a e m o p h ilia  in a p a t ie n t  w ith  
th e  d isease . In d e e d , in  a su rv e y  o f  54 haem o- 
p h ilic  p a tie n ts  in th e  S o u th  E a s t  o f S c o tla n d , 
1 7  had a h isto ry  o f  th e  d isease  in p rev io u s 
g e n e ra tio n s, 16  had a h isto ry  in th e  sa m e  or 
la te r  g e n e ra tio n s, an d  2 1  had no  fa m ily  h isto ry  
a t  a ll. A  fa m ily  h isto ry  m a y  b e  a b se n t b ecau se

—  th e  d isease  h as b een  ve ry  m ild  in p rev io u s 
g e n e ra tio n s.

—  th e re  has b een  a g e n e tic  m u ta tio n .
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P articu larly if a b leed ing tendency presents 
w ith  purpura, it is im portant to enquire d ilig
en tly  about the taking o f drugs, and to realise 
that these m ay cause purpura by dam aging 
capillaries, causing p latelet destruction or lead 
ing to m arrow  aplasia.

In  d ifficu lt labours or certain operations, 
particularly on the lung, severe and possibly 
fatal b leed in g m ay occur from  fibrinogeno- 
penia. A  single laboratory test (F ibrind ex) m ay 
give the diagnosis, b u t thereafter expert advice 
should be sought.

EXAMINATION OF THE PATIENT 

General Appearance

T h e  first th in g  to take account o f is, o f 
course, the p atien t’s general condition  w ith 
particular attention  to pallor, dyspnoea, appar- 
ent w eight loss, purpura and jaundice. Signs of 
m yxoedem a m ay be obvious.

A s is w ell kn ow n , facial pallor is som etim es 
a m isleading in dex o f anaem ia and one 
R egistrar a t the B lood  C lin ic  in the R oyal 
In firm ary was constantly bein g  em barrassed by 
w ell m eaning patients, w ho, having noted his 
naturally pallid  appearance, suggested that he 
should have his b lood exam ined . A t least one 
o f the patients w ho m ade the suggestion had 
rosy cheeks b u t a sign ificant degree o f anaem ia, 
and looked m uch healthier than the R egistrar. 
M o re  valuable usually is exam ination o f the 
con ju n ctivae  and it is possible, w ith  consider
able practice, to estim ate th e  haem oglobin  level 
fairly  exactly  in th is w ay in a high proportion 
o f patients.

Signs o f a b leed in g tendency m ay consist o f 
petech ial haem orrhages, larger areas o f ecchy- 
m oses, b leed ing gum s, sw elling from  haem orr- 
hage in to  deeper tissues, or sw elling o f the 
joints.

P etech ial haem orrhages occur in association 
w ith  th rom bocyto pen ia  and are fo und  p arti
cu larly  around the ankles. O n e fem ale  patient 
had the haem orrhages m ore on the face than 
elsew here, b u t it transpired that she was per- 
fo rm in g as an acrobat in an E d in b u rgh  theatre 
and that her partner was in the habit o f holding 
her b y  th e  legs and w hirling her round the 
stage. Petech iae  m ay also be found in capillary 
purpura, in cluding the drug induced form s, 
but in leukaem ia or scurvy, larger bruised areas 
are likely . In haem ophilia  and C h ristm as 
disease, how ever, petech iae are not a feature, 
and it is probab le th at m ost haem orrhagic areas

in these conditions arc caused by traum a, 
in cluding sudden m uscle contractions, and that 
th ey  seldom  occur spontaneously. T h e  two 
conditions, hereditary haem orrhagic telangi
ectasia and von W illeb ra n d ’s disease, are rare 
hereditary b leed ing disorders that need not be 
discussed" further, but, in the form er, telan- 
giectasia (thin w alled d ilations o f arterioles and 
capillaries) m ay be seen on the face, lips, m outh 
and perhaps con ju n ctivae as th e  p atien t b e- 
com es older, w hereas in the latter con dition  the 
abnorm al capillaries are not visib le to the 
naked eye.

Jaun d ice  is a typical sign o f haem olytic 
anaem ia, but is not alw ays a feature and, as is 
w ell know n, a lem on-yellow  tin t o f the skin is 
said to b e  found in nernicious anaem ia. It  is 
o n ly seen w hen th e  condition  is advanced, and 
is usually difficu lt to id en tify  w ith any degree 
o f certainty. N evertheless, it does occur som e
tim es and m ay assist the observer to m ake the 
correct diagnosis.

V ario u s form s of rash other than petechiae 
occur rarely in acute leukaem ia: such an 
eruption m ay be m acular or papular. In 
chronic leukaem ia there m ay be in filtration  of 
the skin w ith  the disease process. A gain  this 
is seen but seldom .

The Face and Neck

T h e  experienced physician seeking clin ical 
evidence of a blood disorder m ay q uickly cast 
an eye over the general appearance o f his 
patient, then look at the con ju nctivae, the 
tongue and the finger nails, fo llo w in g  this by 
exam ination o f lym ph  glands, liver and spleen. 
A n o th er m ethod o f approach is to work dow n
wards, starting w ith  an exam ination  o f the face, 
neck and m outh .

It is o f value to note the hair, especially in 
the fem ale patient, because m yxocdem a by 
itself or in con junction  w ith  pernicious 
anaem ia, m ay be the reason for a low  haem o- 
g lobin  level. I f  anaem ia is severe there m ay be 
engorgem ent o f neck veins, and in the routine 
exam ination the size o f the thyroid gland should 
be noted and particular attention  paid to lym ph  
glands in the neck. It m ust be rem em bered that 
m any norm al persons have palpab le glands in 
the cervical region, but that palpab le  supra
clavicu lar glands are uncom m on and that en
largem en t o f the latter on the le ft  side m ay be 
due to  spread from  a carcinom a o f the stom ach.

In exam in ing the lym p h  glands o f the neck 
it is im portant to palpate these system atically, 
in clud ing the ones below  the jaw  and at its 
angles, those along the jugu lar vessels, in the
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posterior triangle, in front of and behind the 
ear, and in the supraclavicular areas. In a per
son who has had repeated sore throats, the 
glands at the angle of the jaw may be quite 
large, and in a thin but healthy person the 
glands in the neck may not only be palpable, 
but also visible. Students are frequently un- 
aware of the extent to which lymph glands may 
be palpable in healthy persons. Almost every- 
one has palpable glands in the groin, and they 
are frequently to be felt in the axillae. It is 
unusual to be able to feel the epitrochlear 
gland in the upper arm.

If glands are felt in the neck and appear 
to be outwith normal limits of size, then con- 
sideration should be given to their number and 
to possible sources of infection such as the 
scalp. The examiner must note whether they 
are discrete, matted or fixed to the skin, and 
whether they are tender; he must also pay 
particular attention to their consistency. All 
this has to be done without alarming the 
patient who, nowadays, is liable to be well 
aware of the fact that enlarged glands are 
commonly found in leukaemia. In lympha- 
denoma the glands are rubbery and in malign- 
ancy they are harder. The possibility of tuber- 
culosis must not be overlooked and here the 
glands may be matted and sometimes soft, but 
frequently they cannot be differentiated from 
those found in lymphadenoma. Lymph gland 
biopsy is commonly necessary if the diagnosis 
is not given by the blood or marrow findings.

The Mouth

In textbooks it is usually said that angular 
stomatitis is a sign of riboflavin deficiency, but 
in this country cracks at the angles of the 
mouth are more commonly attributable to iron 
deficiency. The gums are spongy and bleed 
easily in a patient with scurvy provided he is 
not edentulous, but gums that bleed when they 
are brushed are more commonly evidence of 
pyorrhoea. On the other hand, infected bleed
ing gums may occur in agranulocytosis, aplastic 
anaemia or leukaemia and, on occasion, a 
dentist who has suspected one of these condi
tions has referred the patient to the Blood 
Clinic. At this Clinic, too, are seen patients 
with glossitis and, as has already been said, this 
may indicate pernicious anaemia, folic acid 
deficiency, iron deficiency, depletion of ribo- 
flavin or nicotinic acid or sensitivity to the 
material of dentures. Occasionally a fungus 
infection may be responsible. It is very un- 
usual, but not unknown, to find a furred 
tongue in pernicious anaemia. Usually if the

tongue is dirty this diagnosis is incorrect. On 
the other hand, a truly inflamed tongue is found 
in only a small proportion of patients with the 
condition, and it is a most unusual feature of 
folic acid deficiency. It should be remembered 
that a very dry tongue may be an indication 
that a patient has uraemia, and this may be 
the cause of anaemia. A common cause of a 
dry tongue is that the patient sleeps with the 
mouth open, and a red tongue is sometimes 
due to the patient sucking “boilings” . A very 
rare feature seen in the mouth is a blue line 
on the gums from lead poisoning, and this is 
a possible cause of anaemia.

One final sign in the mouth that should be 
mentioned is that in an early stage of infectious 
mononucleosis there may be haemorrhages at 
the junction of the hard and soft palate. Other- 
wise purpuric spots in the mouth usually have 
the same significance as those found in the 
skin.

The Heart and Lungs
As has already been said, pallor and dyspnoea 

may be a feature of hypertension, and it may 
also occur in aortic incompetence, whilst true 
anaemia is commonly a feature in subacute 
bacterial endocarditis. Anaemia of great sev
erity or long duration is likely to be associated 
with cardiac failure and possibly anginal 
features, particularly- if there is atheroma of the 
coronary vessels. There is an elevation of pulse 
pressure with an increased cardiac rate and 
output. There are systolic murmurs, and poss
ibly basal crepitations. W hen cardiac failure 
with engorged neck veins and liver occurs as a 
result of anaemia, the patient’s condition must 
be regarded as very serious, and if transfusion 
is decided upon it is advisable to use exchange 
transfusion.

In polycythaemia vera there is peripheral 
vasodilation and this diminishes the burden on 
the circulation. Vascular thromboses may 
occur.

The Abdomen

A careful examination of the abdomen is 
important in various forms of anaemia and in 
the reticuloses. Points to look for on visual 
examination are the colour of the skin, evid
ence of haemorrhages and the development of 
the circle of veins round the umbilicus (known 
as the caput medusae) that may be found in 
portal hypertension. This is due to blood flow
ing from the portal vein along a channel in 
the falciform ligament to the systemic system. 
A visible bulge is sometimes to be seen in the



abdomen if the liver or spleen is extremely 
large.

Palpation will include examination of glands 
in the groin and of the liver and spleen and a 
search for other palpable masses. It should be 
remembered that, as has already been said, 
most normal persons have palpable glands in 
the groin and in perhaps as many as 10 %  of 
persons the liver can be felt. On the other 
hand, if the spleen is palpable this is abnormal. 
The liver may be enlarged and firm in an 
anaemic person because of malignant disease 
(usually secondary), cirrhosis, chronic lymphatic 
or myeloid leukaemia, myelofibrosis, lymplia- 
denoma, lymphosarcoma or certain other 
reticuloses.

None of these are very frequently encount
ered in this country, the commonest causes of 
a firm liver in association with anaemia pro
bably being cirrhosis or malignancy. Other 
even rarer causes in Great Britain are amyloid 
disease, tuberculosis and malaria (this last if 
the patient has been in an infested area).

No doubt other articles in this series will 
deal with examination of the gastro-intestinal 
tract, but a point that should perhaps be made 
now is that if the liver is extremely large and 
hard, and if its palpation is commenced too 
high up in the abdomen, the edge may be 
missed and the inexperienced examiner may 
think that he is dealing with the board-like 
abdomen of an acute abdominal emergency 
such as a perforated duodenal ulcer. Some- 
times, too, an enlarged gall-bladder or a carci- 
noma of the colon may be mistaken for an 
enlarged liver.

The causes of a very large spleen are chronic 
myeloid leukaemia and myelofibrosis, and it is 
in these two conditions that it may stretch 
beyond the umbilicus and be so hard that the 
careless examiner thinks he is dealing with a 
‘boarded’ abdomen. The notch is not just a 
matter for academic discussion, but is usually 
a helpful feature of the examination. W hen 
the spleen is very large it may be important to 
decide whether the liver is also enlarged, and 
sometimes when both organs are massive an 
apparent notch is felt where the liver and 
spleen meet. Moderate splenic enlargement is 
found in chronic lymphatic leukaemia, lymph- 
adenoma, lymphosarcoma and certain rare 
forms of reticulosis and in portal hypertension, 
glandular fever and haemolytic anaemia. The 
spleen may be felt in iron deficiency anaemia 
or pernicious anaemia, but palpable enlarge
ment is rare in these, particularly in the latter. 
The possibility of malaria must be remembered

if the patient has visited the tropics. If a 
patient is believed to have idiopathic thromb
ocytopenic purpura and the spleen can be felt, 
the diagnosis is probably wrong.

It is important to remember that an enlarged 
kidney may be mistaken for an enlarged spleen. 
The fingers can usually be pushed deep to the 
anterior edge of the spleen, but this manoeuvre 
cannot be done in relation to the kidney, 
whilst with the former organ the fingers can
not be pushed between the mass and the costal 
margin. The edge of the spleen is always 
smooth and rounded, but it is frequently 
impossible to feel the enlargement unless the 
patient is lying flat and at ease, with the knees 
partially bent. Even then the fingers must be 
dipped at the height of inspiration.

Other palpable abnormalities that may be 
associated with anaemia arc carcinomatous 
masses in the caecum, colon or stomach, 
fibroids of the uterus and, rarely, carcinoma of 
the kidney. This last must be remembered as 
a possible symptomless cause of undiagnosed 
fever, sometimes with anaemia.

It should always be remembered that a 
palpable mass in the lower abdomen of a 
female patient may be gravid uterus and that 
fibroids can be very large and hard.

Percussion
The main value of percussion is to confirm 

the enlargement of the liver or spleen.
Very rarely in polycythaemia, hepatic vein 

thrombosis will cause ascites.

Rectal Examination
If the reason for iron deficiency is not evid

ent, proctoscopy and rectal examination will be 
required. It must be remembered that haemorr
hoids cannot be felt unless they are inflamed.

N ervous System

Vibration sense is tested by applying a 
tuning fork vibrating at 256 cycles per second 
to bony prominences, and in anaemia the 
sensation may be lost in the distal part of the 
lower limbs. If, however, the loss is extensive, 
extending to the iliac crests, this is usually 
taken to indicate damage to the posterior 
columns of the spinal cord, a complication of 
pernicious anaemia or, more rarely, of vitamin 
B12 deficiency from some other cause. It does 
not occur in folic acid depletion or other forms 
of anaemia. It is relatively uncommon nowa
days, because of earlier diagnosis, for degener
ation to occur in both the posterior and lateral 
columns in pernicious anaemia (subacute com-



b in ed degeneration of the cord), but it can 
occur, particularly if the con dition  is of lon g 
duration, if fo lic  acid therapy has been given 
alon e or if the p atien t is a very rigid vegetarian 
(V egan) w ho thus obtains fo lic  acid in the diet 
w ith o u t adequate vitam in B 12. Som etim es the 
neurological features occur w ith ou t anaem ia. 
In postero-lateral degeneration there m ay be 
extensor plantar reflexes and increased or 
d im in ished knee and ankle jerks, w ith  loss of 
vibration sense.

T h e  p atient w ith  severe anaem ia is forgetful 
and unable to concentrate, and in m egalo
b lastic anaem ia there m ay b e  dem entia.

E xam in ation  o f the retinae is o f interest in 
patients w ith  severe anaem ia, b u t is seldom  of 
diagnostic value. T h e re  m ay be pallor o f the 
disc and the rest o f the fundus, the retinal 
vessels bein g  pale and tortuous. R etinal 
haem orrhages and blurring of the disc margins 
m ay occur in any severe anaem ia, and in acute 
leukaem ia there m ay b e  extensive haem orr
hages and exudates, venous engorgem ent and 
fundal oedem a.

Locomotor System

T h e  spoonshaped nails o f iron deficiency 
(koilonychia) are seldom  seen, but som e flatten 
ing is com m on  in this co n dition . If an anaem ic 
person has clubbin g o f the fingers, this suggests 
chronic in fection, particularly o f the chest, or 
possibly a m alabsorptive disorder or intestinal 
carcinom a. T h e re  m ay be c lu b b in g together 
w ith  secondary polycythaem ia in congenital 
heart disease or chronic chest disease. V a gu e  
aches and pains in the lim bs generally, or in 
the region of the joints, m ay be the presenting 
feature in acute leukaem ia. T h e  p atien t w ith  
haem ophilia or C h ristm as disease m ay attend 
the doctor or hospital clin ic  w ith jo in t swellings 
and there m ay b e  considerable difficulty about 
diagnosis if he does not tell the doctor that 
he is a ‘b leeder’ . O ccasion ally  a patient w ith 
haem ophilia om its to do this because he does 
not th in k o f the co n dition , abou t w hich  he 
usually know s so m uch, as an illness.

T h e  presence of oedem a indicates that 
anaem ia is severe, or, rarely, that enlarged 
glands are causing obstruction.

B on e tenderness, particularly o f ribs or 
sternum , m ay be a feature o f leukaem ia or 
m yelom atosis.

T h e  secon d  p art o f this article , w h ich  con tin ues 
the series on the exam ination  o f the vario u s system s, 
w ill be p rinted  in the next n u m b er o f R E S  M E D IC A .

Principles of X-Ray 
Diagnosis
D avid  H . T rap n ell
This postgraduate monograph, w hich gives a 
com prehensive picture of the basic principles of 
X -ray  diagnosis, is the fourth in a series o f w ell- 
known texts on the subject. It w ill be o f great 
value to candidates for such qualifications as the 
M RCP and the FRCS. It is profusely illustrated.

300 pages illus. £6 10s.

Blood Coagulation 
Simplified
F . N our-E ldin
This textbook w ill be of particular interest to 
laboratory technical students preparing for the 
IM LT examination.

172 pages p /b  25s.

Progress in Medicinal 
Chemistry -  5
E d ited  b y  G . P . E llis  and G . B . W e s t
This is the fifth volum e of a series w hich de
scribes the rapid advances of the frontiers of 
the m edicinal sciences and records the p ro
gressively better drugs and procedures now 
available to treat the diseases of mankind.

406 pages illus. £6 10s.

Modern Trends in 
Pharmacology and 
Therapeutics
E dited  by W . F . M . F u lto n
This new title in the popular Modern Trends 
Series w ill be of great interest to graduate 
pharmacologists, doctors, m edicinal chemists and 
toxicologists.

382 pages illus. 85s.

Cardiac Surgery
E d ited  by John C . N orm an
The purpose of this volum e is to present a series 
of points of view  in the m any and im portantly 
interrelated disciplines involved in extracardiac 
and intracardiac surgery to the student and 
those w ith  interest in the field.
(Butterw orths hold sole sales rights in the 
U.K. and W estern Europe only)

622 pages illus. £6 5s.

BUTTERWORTHS 88 Kingsway, london, w.c:2
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THE RHEUMATOID FACTOR

by W. R. M. ALEX AN D ER

Rheum atic Diseases Unit, Northern G eneral Hospital. Edinburgh

H ISTO RICAL

T h e observation that certain human sera had 
the property of agglutinating sheep erythrocytes 
previously sensitized with specific antibody has 
been made sporadically since the turn of the 
century. O nly in 1940, however, was this 
property shown to belong, in the main, to sera 
from patients suffering from rheumatoid 
arthritis. In that year, W aaler,(1) working in 
Scandinavia, published a paper drawing atten- 
tion to the phenomenon and described a sero- 
logical test claimed to be useful in the diagnosis 
of rheumatoid arthritis. Because of the diffi- 
culties of communication in war-time, W aaler’s 
work remained largely unknown. I n 1948, Rose 
and his colleagues(21) in N ew  York, unaware 
of W aaler’s observations, “ rediscovered”  the 
phenomenon and described a diagnostic test, 
similar in principle to W aaler’s. T h e observ- 
ations of W aaler and of Rose and his colleagues 
have now been amply confirmed and the Rose 
W aaler test, or more usually one of the numer- 
ous modifications thereof, is used routinely as 
a diagnostic aid in rheumatoid arthritis.

THE ROSE W A ALE R  TEST AND  ITS DERIVATIVES

In the original test, com plem ent is removed 
from the test serum by heating at ;6 °C . for 
thirty minutes. D uplicate serial dilutions of the 
serum are made and to one set of dilutions 
sheep erythrocytes, previously washed in saline, 
are added. Th is titration gives some measure 
of the concentration of heterophil agglutinins 
which are almost invariably present in human 
sera. T o  the other set of dilutions, sheep 
erythrocytes which have been sensitized with a 
sub-agglutinating dose of rabbit anti-sheep 
erythrocyte serum are added.*

After a period of incubation at 3 7 °C . the 
titre  of the test serum for non-sensitized and 
sensitized sheep erythrocytes is read. As an 
example, using serum from a healthy subject 
the titre for non-sensitized sheep cells might 
be 1 : 32 and that for sensitized sheep cells 1 :  64. 
In expressing the result of the test the recipro
cal of the titre for sensitized cells is divided 
by the reciprocal of the titre for non-sensitized 
cells, in this instance, 64 divided by 32 =  2. 
T h e  quotient is called the differential agglu- 
tination titre or D .A .T . A  D .A .T . of 8 or more 
is generally taken to be a positive test indic- 
ating that in rheumatoid arthritis the titre of 
the serum for sensitized cells usually greatly 
exceeds the titre for non-sensitized cells. This 
original test is technically satisfactory, but 
suffers from the drawback that a “ false negative”  
Result may be obtained in a patient with 
rheumatoid arthritis if a high titre of heterophil 
agglutinins is present.

B a ll3) in 1950, proposed a modification to 
the original test to overcome this difficulty. In 
his test, the serum is first absorbed with non- 
sensitized cells to remove heterophil agglutinins 
and then titrated with sensitized cells. T h e 
result is expressed as the true titre for sensitized 
cells. Mis method is now generally preferred to 
the original Rose W aaler method and the test 
has become known as the sensitized sheep cell 
test, S .S .C .T . or sheep cell agglutination test, 
S .C .A .T .

* The dose required fo r sensitization is previously 
determined by titrating the anti-serum with sheep 
erythrocytes; thus, i f  the sheep erythrocytes are agglu- 
tinated to a titre o f 1 : 1000, which would then be the 
aggultinating dose, erythrocytes fo r use in the test 
would be sensitized by exposing them to one-quarter 
or one-half o f this dose, namely anti-serum diluted 

to 1 : 4000 or 1 : 2000.



There have been many attempts to increase 
the specificity and sensitivity of the S .S .C .T ., 
but, in general, it can be said that so far as 
practical tests for use in a routine laboratory 
are concerned, any increase in sensitivity is off
set by a decrease in specificity.

C LIN ICA L ASSO CIATIO NS OF THE SEN SITIZED  
SHEEP C ELL T EST

R heum atoid Arthritis. T h e test is positive 
in about 65. to 70 per cent of patients with 
adult rheumatoid arthritis. Unfortunately, 
from the diagnostic point of view, the incid- 
ence is considerably lower in patients in whom 
the duration of the disease is less than one 
year and in whom certain other stigmata of 
rheumatoid arthritis, such as the presence of 
radiographic erosions or of subcutaneous 
nodules, are absent.

Prospective studies have shown that about 
one-third of patients remain sero-negative 
throughout the course of the disease, a further 
third may fluctuate from positive to negative 
and a third remain consistently sero-positive.

Polyarthritis, other than R heum atoid  
Arthritis. T h e  incidence of positive tests in 
juvenile rheumatoid arthritis (Still’s disease) 
is low, ranging from about 7 to 15  per cent. 
Patients with ankylosing spondylitis, Reiter’s 
disease, rheumatic fever, psoriatic arthritis, etc. 
arc generally sero-negative, the incidence of 
positivity being little greater than in the popul- 
ation as a whole. T h e  incidcnce of scro- 
positivity in other members of the group of 
inflamm atory diseases of connective tissue, 
(including disseminated lupus erythematosus, 
progressive systemic sclerosis, polyarteritis 
nodosa and dermatomyositis), is difficult to 
establish in view of the clinical overlap between 
these conditions and rheumatoid arthritis. 
Sero-positivity is most likely to occur in cases 
of these diseases in which polyarthritis is a 
prom inent manifestation.

O ther diseases and healthy subjects. In most 
reported series, the incidence of sero-positivity 
in diseases outwith the connective tissue group 
is around 4 to 5 per cent, this being no higher 
than in the population as a whole. ’  There are, 
however, notable exceptions. Positive tests 
are frequently; recorded during the active phase 
of sub-acute bacterial endocarditis. T h e  test is 
also postive in about 30 per cent of patients

with leprosy and in a smaller proportion of 
patients suffering from the rather obscure 
group of diseases characterised by dysgamma- 
globulinaeinia.

About 5 per cent of apparently healthy 
individuals are sero-positive, but a higher figure 
is reported in the relatives of patients suffering 
from sero-positive rheumatoid arthritis. This 
latter observation has been advanced in support 
of there being a genetic factor in the patho
genesis of rheumatoid arthritis, but could 
equally be accounted for by an environmental 
factor.

THE NATURE OF THE FACTOR R E SPO N SIBL E FOR
AGGLUTINATION OF SEN SITIZED  SHEEP
ER YTH RO C YTE S

Rheumatoid factor (R.F1'.) has now been 
characterised by physicochemical methods. 
Th e factor has been shown to be a high mole- 
cular weight globulin belonging to the im m uno- 
globulin M  (IgM ) class. It is most frequently 
detected in serum, but may also be present in 
synovial fluid and in other serous effusions in 
patients with rheumatoid arthritis. Using 
immuno-chemical methods, R .F . has been 
demonstrated in plasma cells in synovial mem- 
brane and in lym ph nodes. It has many of the 
characteristics of an antibody and forms com - 
plexes with globulins of the immuno-globulin 
G  (IgG ) class, provided that the Ig G  has been 
denatured by physical or chemical means or, 
in the case of antibody IgG , combined w ith 
its specific antigen. O n the basis of animal 
experiments, G lynn, Holborow and Johnson*41 
in 1957, suggested that R .F . reacted with sites 
on the gammaglobulin molecule which only 
became revealed when the molecule was de
natured.

W h en  the globulins in the serum of a patient 
with scro-positive rheumatoid arthritis are 
separated by ultra-centrifugation, precipitation 
will only rarely occur when the Ig G  and IgM  
fractions are recombined. If, however, the IgG  
fraction is heated at 6 o°C . for ten minutes, and 
is then added to the IgM  fraction .(which con- 
tains rheumatoid factor), precipitation occurs. 
On the basis of this experiment, it has. been 
suggested that rheumatoid factor is not only an 
antibody but an auto-antibody. There is, how- 
ever, no clear-cut evidence that rheumatoid 
factor combines with native -gammaglobulin 
in vivo.

T h e ability of rheumatoid factor to precipit- 
ate with denatured IgG  forms the basis of the



latex fixation test (L .F .T .) . L atex  particles 
coated w ith denatured hum an Ig G  are clum ped 
by scrum  contain ing R .F . T h e  L .F .T . is sim ple 
to do and is m ore sensitive than the S .S .C .T . 
but is, however, less specific for rheum atoid 
arthritis.

P O S S I B L E  P A T H O G E N I C  S I G N I F I C A N C E  OF T H E  
R H E U M A T O I D  F A C T O R

There is now  a considerable body of opinion 
w hich favours the view  that rheum atoid 
arthritis is an auto-im m une disease. T h is  is not 
the place to discuss the m erits and dem erits of 
such a hypothesis but rather to exam ine the 
possible role o f R .F . in the pathogenesis o f the 
disease.

It seem s reasonable to suppose that R .F . is 
produced by the im m une system  in response 
to stim ulation by the presence in tissues of 
m ild ly altered Ig G . T h ere  is evidence that Ig G  
is present in the synovial lesion and it has been 
suggested th at its presence indicates an im m une 
reaction, possib ly o f fundam ental im portance, 
occurring in the synovium . I f  such a reaction 
should be dem onstrated in the future, it is 
likely that it w ill be show n to be of th e  cell- 
m ediated or delayed hypersensitivity type, for 
it is w ith this type of im m une reaction that 
the histological appearances in the synovial 
m em brane arc m ost com patible.

T h e  suggestion that R .F . is not responsible 
for the synovial lesion in rheum atoid disease 
is borne out by a num ber of observations. In 
19 59, V augh an  and H arris5 transfused high- 
titre rheum atoid serum to other patients with 
the disease and failed to  prom ote exacerbation 
o f sym ptom s. A lso, rheum atoid factor has been 
show n, som etim es in high titre, in unaffected 
relatives o f patients w ith rheum atoid arthritis 
and, from  tim e to tim e, in th e sera o f appar
ently healthy subjects. H istologically, it is 
im possible to distinguish betw een se ro-positive 
and sero-negative arthritis. An arthritis, very 
sim ilar to rheum atoid arthritis, occurs in 
patients suffering from  hypogam m aglobulin- 
aem ia but no R .F . is found in the sera of these 
patients. D u th ie , B row n, K nox and T h om p- 
so n ,6  in a study of the prognosis o f rheum - 
atoid arthritis, showed that patients w ho were 
consistently sero-positive fared worse than their 
se ro-negative fellow s. It can be suggested from 
this that in patients w ith continu ing active 
disease, the stim ulus to the production of R .F . 
by the prim ary synovial lesion is con stan tly 
present.

A lthough in the m ain, the evidence is that 
R .F . is an indicator, rather than m ediator, o f 
the prim ary lesion, there is one m anifestation 
o f rheum atoid disease w hich could be caused 
by circulating R .F . It has been show n in exper
im ental anim als that in jection  o f com plexes of 
R .F . and denatured Ig G  into the m esenteric 
vessels m ay be fo llow ed by deposition o f com - 
plexes in the term inal vessels, thus producing 
a vasculitis. It seem s possible that a sim ilar 
m echanism  m ight account for the vascular 
lesions seen in som e patients w ith rheum atoid 
arthritis, particularly as it is com m on to find a 
very high titre of R .F . in such patients.

F in ally , although our know ledge of the 
pathogenic significance of R .F . is incom plete, 
tw o  observations m ay give a lead to the aetio- 
logy of rheum atoid arthritis. T h e  first, already 
m entioned, is the high incidence o f R .F . in a 
few  diseases of know n in fective  aetiology and 
the second is the dem onstration of Abruzzo 
and C h ristian 17' that an “ R .F .-lik e "  substance 
m ay be detected in th e serum o f anim als 
hypcrim m un ised w ith dead bacteria.

T h ese  observations, taken w ith the obvious 
co m p atib ility  o f the clinical features and course 
o f rheum atoid arthritis w ith  a chronic in fect- 
ious illness, have re-awakened interest in the 
search for an exogenous living antigen in the 
synovial m em brane. O ver the past few  years a 
num ber of centres have reported isolation of 
a variety o f in fective agents from  rheum atoid 
tissues. A lthough none o f these agents has 
been causally im plicated in the disease, there 
is now  enough circum stantial evidence to 
extend this type of investigation. Should  it 
eventually be established that rheum atoid 
arthritis is caused by a virus, m ycoplasm a or 
bacterium  (or any com bination o f the three!) 
then hopes o f a “ cure”  w ould be revived and 
those w ho find it difficult to believe that 
individuals turn against them selves —  at least 
w ithout som e outside stim ulus —  w ould be 
satisfied.
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W e also have a fourth possibility, namely 
that the changes in metabolism may be taking 
place only in the brain although the same 
metabolic process is to be found also in other 
tissues. If this situation exists it may be im
possible to infer changes in cerebral tissue from 
changes in metabolites in blood and urine.

Studies of cerebral metabolism in depressive 
illness are necessary in each of the above situ
ations. In 1, 2 and 3 above they are necessary 
to justify the assumptions relating general and 
cerebral metabolism, whilst in case 4 the 
information is not obtainable by any other 
technique.

T E C H N I Q U E S  F O R  T H E  S T U D Y  O F  C E R E B R A L  
M E T A B O L I S M

Advances in the direct biochemical study of 
diseases affecting the brain have been made 
using two main types of technique :
1. The analysis of brain tissue obtained at 

post mortem or as biopsy material during 
neurosurgical operation. This technique 
has been particularly valuable when the 
biochemical abnormality involves structural 
components of neural tissue, e.g. in the 
cerebral lipoidoses.

2. The establishment of animal models of the 
disease allowing careful control of vari- 
ables and biochemical studies at varying 
stages of the disease. This approach has 
provided valuable evidence, e.g. in the 
vitamin deficiency states.

( M ed ic a l  R es ea rch  C ounc il)

The suggestion that depressive illness may be 
associated with biochemical or metabolic dis
turbance is not new but added impetus has 
been given to this approach in recent years by 
the success of physical methods of treatment, 
e.g. electroconvulsive therapy and the antide
pressant drugs. Studies of electrolyte distribu
tion, adrenal steroid hormones and the meta
bolism of the biogenic amines have occupied 
most attention, and excellent reviews of 
changes reported in depression are available by 
Durell and Schildkraut, and Coppen (1967).

Biochcmical studies in depression. The 
majority of the published studies have been 
carried out in relation to “ whole body”  meta- 
bolism, using blood and urinary estimation of 
metabolites. W hilst we would agree that 
depressive illness is a disease of the whole per- 
son we would argue that the most important 
and significant disturbances involve the higher 
nervous functions. Thus studies of general 
body metabolism will be of relevance only if 
certain special conditions are fulfilled :

1. If it is known that the whole body 
changes in metabolism are paralleled by 
cerebral changes; 

or 2. If the metabolites measured in blood and 
urine have brain as their only source and 
and are not produced in any other tissue; 

or 3. If changes in blood chemistry are found 
the effects of which arc known from 
previous studies, e.g. hypoxia or hypo- 
glycaemia.
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W hilst tests of the biochemical functions of 
many organs are in regular clinical use, e.g. 
liver function tests, renal function tests, the 
design of studies of biochemical functions of 
the brain in living man are limited by its 
inaccessibility. Logically it would seem that 
there are only two practical approaches to the 
study of the biochemical functioning of the 
living brain, the estimation of arteriovenous 
differences of metabolites and the estimation 
of metabolites released from brain into the 
cerebrospinal fluid.

In depressive illness the biochemical approach 
to the brain is further limited for our patients 
do not die from the disease process, though 
they may die because of it, e.g. by suicide. In 
addition we are unable to devise an acceptable 
animal model of the disease. W e must look, 
therefore, to studies in the living patient to 
provide us with our information. M y colleagues 
and I in the U nit for Research in Brain M eta- 
bolism decided to investigate the possibility 
of using the release of a cerebral metabolite 
into the cerebrospinal fluid for the purpose 
of examining the possibility of a disturbance 
of amine metabolism in depressive illness.

T h e A m ine Hypothesis —  a specific hypo- 
thesis relating depressive illness to changes in 
the cerebral metabolism of the biogenic amines.

A  number of biogenic amines are found in 
brain tissue including histamine, 5-hydroxy- 
tryptamine, noradrenaline and dopamine. 
W hilst there is a rough parallel between the 
distribution of the amines in brain in that they 
tend to be concentrated in central structures 
and basal ganglia, there are also differences in 
the distribution of the individual amines which 
suggest specific relationships to certain physio- 
logical systems. Studies of the distribution of 
the amines have been facilitated by the applic- 
ation of the technique of fluorescence micro- 
scopy (Fuxe et al (1965) ) by which the amine- 
containing cells and fibre tracts can be visual- 
ized in histological preparations. The sug- 
gestion that the amines function as transmitter 
substances at central synapses has received 
support from the. fluorescence microscopy 
studies. Such studies have suggested a possible 
role of dopamine as a transmitter in the extra- 
pyramidal system and changes in dopamine 
levels in parts of this system arc reported in 
Parkinsonism.

5-Hydroxytryptamine is concentrated in parts 
of the lim bic system, e.g. the hypothalamus, 
amygdala and hippocampus, whilst noradrena

line is concentrated in hypothalamus and mid 
brain, possibly in relationship to systems in
volved in central autonomic control.

Th e evidence for a disturbance of amine 
metabolism is presented by D urell and Schild- 
kraut (1964) and C oppen (1967), and is based 
on the known actions of drugs which either 
precipitate' or are used to treat depressive ill- 
ness. In general terms drugs which can precip- 
itate depression in susceptible individuals, e.g. 
reserpine, reduce the concentrations of 5-H .T. 
and noradrenaline, whilst the antidepressant 
drugs either increase brain amine levels (mono- 
amine oxidase inhibitors) or potentiate the 
effects of the released amines (tricyclic group 
of drugs). Thus a general hypothesis can be 
advanced to relate changes in amine meta
bolism to depressive illness.

W O R K I N G  H Y P O T H E S I S

“ That depression will occur whenever the 
levels of biogenic amines arc reduced at reactive 
sites in Brain” .

This hypothesis makes no attem pt to dis
tinguish between the relative importance of 
changes in noradrenaline, dopamine and 5-H .T, 
metabolism. Our first attempts to investigate 
this problem were, however, limited to 
investigation of 5-H .T. Later studies and also 
studies by Dencker et al (1966) have included 
studies of dopamine metabolism. T o  date 
studies of noradrenaline have been handicapped 
by the failure to detect its metabolites in cere- 
brospinal fluid.

T h e metabolism of 5-hydroxytryptamine in 
brain is illustrated diagramatieally in Fig 1.

AMINO ACID PRECURSOR TRYPTOPHAN

BLO O D  BR A IN   
B A R R IE R  

H Y D R O X Y L A S E

5 HTP
< — D E C A R B O X Y L A S E ------>  
*

AMINE 5HT
— M ONOAMINE O X I D A S E * ^  

ACID METABOLITE 5HIAA

BLOOD < ----------------------- C.S.F
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levels of amine metabolites and brain and 
to investigate the mechanisms for the 
removal of the acids from C S F .

H U M A N  S T U D I E S

T h e results of such a study are shown in 
Table 1. (Ashcroft et al (1966)). T h ey appear to 
confirm the hypothesis of a disturbance of 
cerebral 5-H .T. metabolism in depressive ill- 
ness, the low levels of s-H IA A  in the lum bar 
cerebrospinal fluid of the depressed patients 
being consistent with a defect in the release or 
synthesis of the amine. Further studies revealed' 
a correlation between the severity of the de-

CO N C EN T R AT IO N S O F  5- H Y D RO XY IN D O LE  C O M PO U N D S IN  C ER EB RO SP IN A L  FLU ID

Type of Patient No.
Site and M ethod of 

C.S.F. Sampling

Concentration of 

5-hydroxyindoles + 

(ng. per m l. + S.D.)

Neurosurgical .......................... 6 Ventricular drainage 88.1 (+ 22.6)

Neurological (organic disease

of the central nervous

system):

Neurological U n it ............ 28 Lumbar air-

encephalography

33.3 (±11.2)

Neurological U nit ............ 7 Lumbar puncture 17.4 (± 5.3)]

Psychiatric U n it ................... 8 Lumbar puncture 20.0 (+ 4.7) ( 19.1 (± 4.4)

A lcoholic .................................... 6 Lumbar puncture 19.8 (± 2.9)
Depressed:

On im ipramine ................. 8 Lumbar puncture
1 0 . 3  ( ± 3.8)

On no specific antidepres

sant ...................................

24 Lumbar puncture

Hypomanic .............................. 4 Lumbar puncture 18.7 (± 5.4)

Schizophrenic:

Acute ................................... 7 Lumbar puncture 10.9 (± 2.3)

Chronic .......................... 7 Lumbar puncture 16.4 (± 2.9)

T h e amino acid tryptophan is actively trans- 
ported from blood into brain tissue where it is 
hydroxylated to 5-hydroxytryptophan. T h e 
5-hydvoxytrytophan is then decarboxylated to 
the amine 5-hydroxytryptamine which is 
metabolised to 5-hydroxyincloI - 3ylacetie acid 
(5-H IA A ) after release. T h e  5-H IA A  is then 
cleared into blood directly or via the cerebro
spinal fluid. Since 5-H IA A  does not pass in the 
reverse direction from blood to cerebrospinal 
fluid we argued that the levels of 5-IIIA A  in 
the fluid would reflect the levels of the acid in 
the brain and that this in turn would reflect 
the turnover of parent amine 5-hydroxytrypt- 
amine.

* Concentration of 5-hydroxyindoles expressed as 5-H.I.A.A. 

(Reprinted from THE LANCET, November 12, 1966, pp. 1049-1052).

T h e identification of the acid in human 
cerebrospinal fluid gave preliminary results 
indicating a difference between the levels in 
patients with depressive illness and a group of 
nondepressed patients with neurological disease. 
Ashcroft and Sharman (1960) suggested that 
this approach might be a fruitful one. Sub
sequent studies have been directed to further 
investigation of these problems and have been 
of two types:
1. Studies of C S F  levels in man;
2. Anim al studies designed to examine the 

relationship between cerebrospinal fluid

pression and 5-H IAA levels and also a return 
towards normal of the levels with remission 
from the illness irrespective of the type of 
treatm ent (E C T  or imipramine).

Confirm ation of these results was provided 
in a study by Dencker et al (1966) who also 
extended the findings by measuring homo- 
vanillic acid, the metabolite of dopamine. 
W h ilst they found the levels-of 5-H IA A  to be 
reduced the levels of H V A  were within normal 
limits in depressed patients.

Closer inspection of the results in Table ] 
reveals an alternative explanation of the low
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levels of 5-HIAA in depression which must be 
considered before we can accept them as 
indicating an alteration of cerebral metabolism. 
In nondepressed subjects there is a gradient in 
levels from ventricular fluid to lumbar CSF. 
Fluid obtained at air encephalography which 
may be considered as a mixture of ventricular 
fluid displaced by injected air with C S F  from 
other levels has a concentration of 5-IIIAA 
part way between that of lumbar and ventri- 
cular fluid. These results suggest that the 5- 
H IAA is added to the ventricular fluid and 
removed as the fluid passes down the cerebro- 
spinal axis. Thus low levels in lumbar cerebro- 
spinal fluid could represent either less addition 
at ventricular levels or a greater degree of 
removal as the C S F  passes down to the lumbar 
region.

A N I M A L  E X P E R I M E N T S

The relationship between the concentration 
of 5 H IA A  in C.S.F. obtained from different 
levels of the cerebrospinal axis and the meta
bolism of the parent amine in brain was thus 
revealed as a complex one and it seemed un
likely that the problems could be resolved in 
clinical studies. Animal studies were thus 
utilised and have provided the vital links in 
the chain which may now allow us to move 
forward again with studies in man.
1. Relationship between Cerebrospinal fluid

and brain levels.
Studies were made using a technique allow

ing the sampling of C S F  from the lateral 
ventricles and cisterna of the dog and the fol
lowing results were obtained.
(1) The levels of homovanillic acid in the 

lateral ventricular fluid reflects the levels 
of the acid in the underlying brain tissue, 
i.e., the caudate nucleus. Levels of 5-HIAA 
are higher than might be expected if 
caudate nucleus were the only source of 
the acid and it suggested that structures in 
the inferior horn of the lateral ventricle, 
viz. the amygdala and hippocampus, may 
contribute to the levels. (Guldberg et al 
(1966)).

(2) The levels of 5-hydroxyindol - 3 ylacetic 
acid in the cisternal fluid reflect concentr- 
ations in mid-brain and hind-brain. 
(Eccleston et al (1967)).

2. Active transport of acid metabolites from
brain and C S F  to blood.

Experimental studies by Pappenheimer et al 
(1961) and Davson et al (1962) have demon- 
strated the presence of a transport mechanism 
capable of actively transporting certain organic 
acids, e.g., diodrast and para amino hippuric 
acid from cerebrospinal fluid into blood. This 
mechanism appears similar to the renal tubular 
mechanism which transports organic acid, 
and the suggestion is made that it is a property 
of the choroid plexus. W e reasoned that the 
gradient in levels of 5-H IAA noted in our 
patients between ventricular and lumbar fluid 
could have resulted from the action of such a 
transport mechanism and animal experiments 
were designed to test this hypothesis.

(a) A  comparison of ventricular and cisternal 
C S F  levels of 5-H IAA and HV A  in the dog 
revealed a similar gradient to that observed in 
man.

Pretreatment of the animals with probenieid, 
a drug which blocks the renal transport mech- 
anism for organic acids, was shown to reduce 
significantly the gradient levels of 5-IIIAA and 
H V A  between ventricles and cisterna with a 
marked relative rise in cisternal acid levels. 
Guldberg et al (1967). Such a result is con- 
sistent with the presence of an active transport 
mechanism for the organic acids situated in the 
C S F  pathway.

(b) A  technique was developed for the per
fusion of the cerebral ventricles in the conscious 
dog similar to that used in the goat by Pappen- 
heimer (1961). Such a method (Ashcroft et 
al (1967)) was used to study the clearance of 
5-H IAA and HV A  and inulin from the C SF, 
the results confirming the presence of an active 
transport mechanism for the acids and localis- 
ing it in the fourth ventricle. Neff et al (1964) 
have provided evidence for a similar transport 
mechanism for 5-HIAA from brain tissue to 
blood.

C O N C L U S I O N S

The studies described in brief above repre- 
sent an attempt to develop a technique for the 
study of the cerebral metabolism of 5-hydroxy- 
tryptamine in patients with depressive illness. 
The progressive evaluation of the technique 
has required the use of animal experimental 
procedures to examine the relationship between 
C S F  and brain in addition to studies in man.

Our simple model (Fig. 1) must be amended 
in light of these studies to show a variation in 
5-HIAA levels with the site of C S F  sampling
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and to include the concept of active transport 
rather than the passive diffusion of acid meta- 
bolites from brain and C S F  into blood.

T h e  results of the C S F  studies in depressed 
patients showed lowered levels of 5-H IAA  but 
normal H V A  levels in lum bar fluid. Such a 
selective lowering of 5-H IAA  levels argues 
against an increased rate of transport of the 
acid from  C S F  as disturbance of such a m ech
anism would be expected to lower concentra
tions of both H V A  and 5-H IA A . W e  must 
conclude, therefore, that the findings appear 
to indicate a diminished release or synthesis 
of the amine 5-hydroxytryptamine in the brain 
of the depressed patient and would suggest that 
the most likely defect is in the hydroxylation 
of tryptophan.

T h e  results, however, give us only a glimpse 
of the problem and the investigations have left 
us with more questions to answer than when 
we started, e.g. are the symptoms of depressive 
illness causally related to the change in amine

metabolism? D o different depressive clinical 
syndromes have different associated bio
chemical findings? Can the biochemical find
ings be shown to have any predictive value in 
terms of treatment and prognosis?
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Duel purpose
“ Hence, notwithstanding a most keen and illiberal persecution, which the new doctrine sus

tained from Cullen and his adherents, the disciples of Brown, from their numbers, shortly became 
so form idable to their adversaries that the latter, upon all occasions, and in all public societies, 
were perpetually annoyed and molested by them. T h e  palaestra, where their contests were 
maintained with the greatest violence, was the Royal M edical Society. H ere the partisans of both 
doctrines used to assemble weekly; and the debates on each side were conducted with such 
vehemence and intemperance, that they very com m only terminated in one member calling out 
another to the field. Such encounters had so frequently disgraced the Society, that, in order to 
prevent the growing evil, it became necessary to pass a law, by which it was enacted, that any 
member, who challenged another, in consequence of what had been said in the public debates, 
should be expelled the Society.”

— from a Biographical Account of Dr. John Brow n by W illiam  Cullen Brown (1804): John 
Brown was President of the R .M .S . three times, and during his third term of office published the 
“ Elem enta M edicinae” , expounding his system of medicine which raised a great deal of contro
versy in Edinburgh, but had more success on the Continent.
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“ JAMES MACKENZIE : RESEARCH IN GENERAL PRACTICE”

by DAVID McLEOD, B.Sc.

From  a dissertation read before the Society on Friday, 20th October, 1967.

- Born the son of a Highland farmer in 1853, 
near Scone in Perthshire, James MacKenzie was 
destined to become a leader among medical 
men. He utilised the opportunities of a general 
practitioner to study the early symptoms of 
disease and the bearing of the disease on the 
patient’s future life.

In defining how this came about, three main 
factors seem to emerge as especially significant 
in his early years. As an apprentice to a Perth 
chemist, he found that his “ natural bent lay in 
a practical rather than an academic direction” . 
In his preclinical years at Edinburgh University, 
he experienced some difficulty in passing exam- 
ations, for they were contrived for the purpose 
of testing memory rather than the power of 
reasoning —  MacKenzie had difficulty in 
remembering isolated facts, but if facts were 
“ related in some consecutive manner, they 
could not only be remembered, but their bear
ing on one-another fully appreciated” . Thirdly, 
MacKenzie studied in Edinburgh at a time 
when the medical school was undoubtedly the 
foremost in Great Britain —  the “ very van- 
guard of new ideas in medicine and surgery” . 
Here MacKenzie’s scientific outlook was nur- 
tured and his inquiring instincts sharpened by 
his training in the midst of the controversies 
of the Listerian era, and further stimulated 
during his membership of the Royal Medical 
Society in 1878.

BANK PARADE, BURNLEY

In 1879, he entered the largest general 
practice in England at that time at 68, Bank 
Parade, Burnley. It has been commented that

“ there was nothing in his environment to 
stimulate him to do anything more than con- 
scientious routine work in the diagnosis and 
treatment of cases”  —  but on the contrary, 
MacKenzie found inspiration in both his pro- 
fessional colleagues and the lot of his patients.

The senior partner in the firm was Dr. 
W illiam  Briggs, and it was his confident cer- 
tainty about the outcome of his patients’ ill- 
nesses that started MacKenzie off on his long 
study of prognosis. That such a study was 
vitally necessary became apparent to Mac- 
Kenzie as he worked among the people of the 
Lancashire cotton town.

Burnley lay in the wake of the Industrial 
Revolution during which time it had become 
a “ shocking mix-up of mills, foundries and 
pits” , each surrounded by rows and rows of 
back-to-back houses. The lower-class popul
ation was outrageously exploited by the factory 
employers, wage disputes causing grim strikes 
and frequent unemployment; the widespread 
drunkenness and crime, plus an absence of 
adequate sanitation, further added to the 
misery of the inhabitants. Contagions abounded
—  epidemics of cholera, typhoid, smallpox, 
diphtheria and scarlet fever were common- 
place, children under five years being parti- 
cularly accursed.

As MacKenzie worked among the poorest 
families in the town, he soon came to recognise 
the need for accurate prognosis, for he would 
sense the fear that lay behind such questions 
as “ W hat is going to happen to me?” , or 
“ W hen can I get back to work?”  W hen the 
only means of employment involved strenuous 
labouring in mine, mill or foundry, his answers



to such questions became of critical import; for 
advising a patient to rest might condemn him 
to com plete idleness and his fam ily to poverty, 
the workhouse or starvation.

But upon what principles could he base an 
opinion? H e d id : not have D r. Briggs’ 
“ clinical instinct” , and had neither learnt in 
Edinburgh, nor could find in the literature 
any indications as to the prognostic signific- 
ance of the signs and symptoms which his 
patients presented; he was similarly disturbed 
to find that he knew nothing of the m echan- 
ism of these signs and symptoms.

M A C K EN ZIE 'S  PO LY G RA P H

M ackenzie is perhaps best known to under
graduates as the co-inventor, with a Padiham 
watchmaker, of the Ink Polygraph (the poor 
relation of the Electrocardiograph), with which 
he could simultaneously record arterial and 
venous pulsations. Y e t I  feel that a prolonged 
description of this and earlier instruments and 
discussion of interminable polygraph traces 
would not really be a fitting tribute to Mac- 
Kenzie’s work.

In his practice, M acKenzie saw a great deal 
of cardiac failure which was largely of rheum- 
atic origin, and a single case history will serve 
to illustrate his experimental findings and his 
progression of thought concerning his patients 
and-their traces. In 1852, he attended a woman 
o f '42 years who had a history of four attacks 
of rheumatic fever; a presystolic murmur had 
followed and had becom e more pronounced, 
indicating progressive mitral stenosis. A t this 
time, the woman suffered from weakness and 
some shortness of breath: on examination, her 
apex beat was in the 5th space, the neck veins 
were not raised and the liver was two finger- 
breadths below the costal margin and pulsat- 
ing, Her Kymograph traces were largely normal: 

(Figure 1)
This pattern continued for some years until 

i n  1898, and with dramatic suddenness, she 
was seized with great breathlessness and dis
tress, and was found to be in marked failure 
and extremely ill. On examination, her pulse 
was very rapid and irregular both in tim e and 
force; M acKenzie knew this pulse as the 
.“ Dangerous Type of Irregularity” . T h e apex 
beat was in the 7th space, and the liver was 
three, inches prom inent and pulsating; there 
w as-a large J.V .P ., and the ventricular form 
o f,th e  jugular venous pulse (showing absence 
of “ a-waves” ) was recorded:

(Figure 2)
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N.B. no 'a'-waves.

However, on auscultation, M acKenzie was 
perplexed to find that the presystolic murmur, 
which had persisted in this heart for over 18 
years, was absent! H e discounted the poss- 
ibility that the narrowed valve had opened up 
again, and dismissed the current view of the 
day that in failure, when the right ventricle 
dilated, it pushed the left ventricle away from 
the chest wall so that the murmur could no 
longer be heard.

Then the truth came to him ; the absence of 
the ‘a-wave’ in the J.V .P . indicated that the 
auricles had ceased to contract, this contraction 
against the resistance of the stenosed valve 
having formerly produced the presystolic mur- 
mur. W hen the woman died a year later, 
M acKenzie found greatly distended, thin-walled 
atria at post-mortem. He considered that the
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atrial distension precluded its rhythm ical con
tractility and thus coined the term “ auricular 
paralysis” ; however, lie could not explain the 
ventricular irregularity on the basis of such a 
paralysis: full elucidation came from S ir 
Thom as Lew is’ studies of junctional tissues in 
the heart, and from E .C .G . findings was 
evolved the term  “ atrial fibrillation” .

B y such investigations, then, M acKenzie 
showed that the inability of the heart to m ain- 
tain the circulation may be due to a disorder 
of any of the factors upon which normal heart 
action depends e.g. its rhythm , the condition 
of the valves, or inherent defects in the 
myocardium.

N ow, M acK enzie ’s investigation of heart 
failure was an extension of his work in the busy 
Burnley practice; all who enjoyed his hospit- 
ality at Bank Parade, including Osier, Cushny 
and W enkcbach, marvelled how this hard- 
worked G .P . could fuse so successfully with 
the enthusiastic research-worker. His discov- 
eries resulted from the collection of scientific 
experim ental data and the em ploym ent of 
sound reasoning; he always insisted that it is 
the analysis and consideration of recordings 
that is im portant in research, and he would sit 
for hours thinking over his patients and their 
traces, often in the early m orning after a cold 
bath, or in the evening while his w ife played 
the piano to him.

WAIT AND SE E

In addition to recognising the m eaning of 
signs and symptoms, M acK enzie appreciated 
the im portance of knowing what bearing they 
may have on the patient’s prognosis. H e had 
been much impressed by Dr. Briggs’ ability 
to foretell the outcom e of his patients’ ill- 
nesses, but was dismayed that this knowledge 
could not be passed on to new generations of 
doctors. It then occurred to him that Dr. 
Briggs’ mysterious power was nothing more 
than accumulated experience —  every time his 
senior partner considered a new case, he 
remembered hundreds of old cases and how 
they had fared. T h us M acK enzie began his 
“ wait and see”  method of defining prognosis 
i.e. in order to assess the prognostic signific- 
ance of any symptoms, patients presenting the 
symptom would be watched over a period of 
years to determine what happened to them.

B y this means, he began separating the 
dangerous from the benign forms of pulse 
irregularity; knowledge of the pulse had been 
“ not merely im perfect, but chaotic” , he said, 
for though these irregularities were easy to

recognise, their “ significance was com pletely 
m isunderstood” .

M acK enzie came across m any children 
dem onstrating the “ Y outhful T yp e of Irregul
arity”  (sinus arrhythmia), where the heart rate 
varies with the phase of the respiratory cycle. 
His “ wait and see”  method proved to him that 
the condition was physiological —  he found 
the irregularity distinct in perfectly healthy 
children, and in watching them grow into 
adulthood, noted that they never showed any 
signs of cardiac weakness. However, he was 
dismayed to find that outside his practice, such 
children were variously treated, and when 
these failed to remove the supposed affliction, 
the children were labelled as “ incurables”  and 
told to restrict all physical activities.

T h e  benign nature of sinus arrhythmia is now 
a standard part of medical knowledge, yet the 
discovery of this is seldom attributed to Mac- 
Kenzie ’s m ethod; this ‘negative aspect’ of hi? 
work has been considered less valuable than his 
polygraph traces, but surely, as M acK enzie 
him self once remarked, his “ greatest contribu- 
tion was to have freed a large number of people 
from fear” . Hence the saying —  “ Cupid never 
broke hearts so fast as M acK enzie mended 
them ” .

Sim ilarly with regard to the “ A dult T yp e of 
Irregularity” , (the premature systole), he was 
again confronted with the “ universal idea in 
the m edical mind that som ething mysterious is 
very much amiss with the heart that presents 
an irregular rhythm ” . H e demonstrated that 
the premature systole indicates ventricular 
stimulation prior to the termination of normal 
disastolc, such stimulation being either m om 
entary (giving rise to a single missed-beat) or 
lasting for longer period (producing a “ stum b
ling”  pulse). And after years of observation 
of hundreds of patients, his method of “ wait 
and see”  proved to him that “ the irregularity 
is perfectly consistent with good health . . . and 
a sound heart” . T h at is not to say that no 
significance should be attached to this sign: 
it is com m only present in patients who are 
dangerously ill e.g. with valvular heart disease 
or chronic nephritis, and who died from con- 
gestive failure, but “ then it is only one of the 
m any symptoms that testify to the weakness 
of the heart” , he said, “ and is of no serious 
significance in itself” .

As a result o f this work, he propounded his 
“ law of associated phenom ena”  i.e. “  a serious 
prognosis should not be given on the evidence 
of a single symptom  or sign” . Thus, the pre-
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mature systole has no consequence when it is 
the only abnormal sign or occurs in mild 
cardiac failure.

BELOVED PHYSICIAN
Although M acK enzie ’s findings were very 

slow to be accepted (and on occasion were 
actively resisted) in the great centres of 
medical learning, the doctor was loved and 
revered by his patients in the Burnley practice. 
There was no “ hush of self-importance”  about 
him as he travelled about the town in the first 
motor car to be seen there, and he always 
explained his methods to his patients and the 
reasons behind his diagnosis. Above all he con
sidered it a duty to tell every patient (or those 
responsible for him) the likely outcom e of his 
illness. His colleagues marvelled at the confid
ence in him which the dying and distressed 
displayed; small wonder he came to be known 
as the “ beloved physician” .

PRINCIPLES OF PROGNOSIS
Although M acKenzie had defined the mech

anism of various pulse irregularities —  sinus 
arrhythmia, premature systoles and auricular 
paralysis —  his wait and see method had only 
demonstrated that the former two were 
benign; of auricular paralysis, he knew that 
some patients die soon after the commence- 
ment of the irregularity while others go on for 
years with little trouble; he was thus still unable 
to recognise the earliest signs of heart failure, 
and thereby foresee danger in the patient’s 
future.

About this time, he was pondering over the 
contrasting prognoses of a patient with pre- 
mature systoles as the only abnormal sign, and 
another showing no abnormality on clinical 
examination yet who would be seized with a 
spasm of anginal pain on walking 100 yards. H e 
conceived that the earliest symptoms of heart 
failure are shown in a response to effort, and 
thus evolved his great principle that “ the first 
sign of heart failure is a diminution in the 
reserve force of the heart m uscle” . T h e  extent 
of the response to effort offers the most valu
able aid in judging the efficiency of the heart 
and circulation and hence in assessing the 
patient’s prognosis.

H e thus taught that attention must be paid 
to symptoms as a guide to prognosis, the 
“ commonest being shortage of breath, occurring 
on such exertion as the patient was wont to 
undertake without discom fort” .

Artificial tests like asking a patient to hop 
about a room and then counting his pulse or

taking his blood pressure, are of little value; 
the information required to m ake an estimate 
of the amount of reserve force is obtained 
from the patient’s own experience of responses 
to exertion e.g. walking up a hill after a meal 
or into a wind.

A  story is told of a visit by M acK enzie to 
the Royal Infirmary of Edinburgh, during 
which he was asked to opine on the circulatory 
condition of a woman awaiting cholecystec
tomy. She had been found to have anomalous 
heart-sounds, and the surgeon doubted the 
wisdom of operating (for as with irregularities, 
murmurs, of whatever nature, were consid
ered to be of serious significance at that time). 
M acK enzie talked to the woman before a 
crowd of onlooking staff and students, and 
soon learnt that she lived in a top flat and 
shopped for a fam ily of six, finding no diffi
culty with the stairs. He straightaway told the 
surgeon to operate with confidence so far as 
the function of the heart was concerned. T h e 
crowd drifted away, disappointed at seeing 
nothing of the famous m an’s skill in examining 
a patient, and largely unappreciative of the 
important lesson which he had taught them.

CONCLUSION

So M acKenzie, hailed as the inventor of the 
polygraph and a leader among research scient
ists of his day, always maintained that bedside 
evidence, particularly the patient’s history, was 
always of primary importance over instrumental 
and laboratory evidence at second hand. H e 
taught that pulse irregularities and murmurs 
achieve significance entirely by virtue of their 
relationship to, or effect on, the heart’s effic
iency as a pump (as reflected by a patient’s 
symptoms during responses to effort).

As a fam ily doctor, M acK enzie knew his 
patients in health as well as disease; it was only 
while working among the people of Burnley 
that he learned the need for the information 
which his researches were to give him, and it 
was only in general practice that he could 
carry out these studies, for there he saw his 
patients throughout the whole course of their 
illnesses.
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DIAGNOSTIC PROBLEM
Set by SANDY DAVISON, M.B., Ch.B., B.Sc.

(answer on page 37)

Subject: A.L., 40, male.

Presentation:

1. abdominal distension for a week prior to 
admission

2. vague peri-umbilical pain: constant, radi- 
ating to back and groins, not relieved by 
antacids or warmth

3. nausea and vomiting of coffee-grounds 
material, followed by bright red blood, 
on evening prior to admission

Enquiry:

P .H . “ hepatitis”  two years previously 
F .H . father d. C .V .A .; m other d. pneu

monia; brother d. alcoholism 
S.H . 20 cigarettes/day; previous treatment 

for alcoholism 
Systematic: occasionally jaundiced; other

wise N .A .D .

Examination:

Jaundiced; spidery naevi on face and 
shoulders; no lym phadenopathy; smell
ing of alcohol

C .V .S . pulse 80, B .P . 120/80; heart N .A .D .
A .S. abdomen distended; peri-umbilical 

and bilateral loin bruising; fluid thrill; 
shifting dulness present; liver palpable 
3 fingers below costal margin; tip of 
spleen palpable; no tenderness; F .O .B . 
positive.

R .S . dull at both bases.

1. W h at is the differential diagnosis?

2. W h at investigations would help in deter
m ining the diagnosis?
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illustrations. £6 6s.
Clinical Physiology
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1968. 736 pages, 63 illustrations. A bo u t 70s.
Calcium Metabolism and the Bone
PAUL FO URM A N , M.D., D.Sc.. F.R .C .P. Second E dition , A pril 1968. 480 pages, 65 
illustrations. A bou t 75s.
Clinical Gastroenterology
F. AVERY JONES, C.B.E., M.D., F.R.C.P., J. W. P. CU M M ER, M.S., F.R.C.S. and J. E. 
L E N N A R D -JO N E S, M.D., M .R.C.P. Second E dition . A pril, 1968. 912 pages, 103 
illu stra tions £6

B L A C K W E L L  S C IE N T IF IC  P U B L IC A T IO N S
 5 A LFRED STR EET, O XFORD • 9 FO RREST ROAD, ED IN BU R G H



THE SOCIETY

' T h e  Presidents ’ A nn ua l  D inner,  with guest 
o f honour Sir M a x  R osenheim , attained its 
traditional level o f  elegant conviviality. W in e  
and wit  f lowed merrily enough and once more 
it becam e hard to imagine how the Society 
could ever have conducted such an evening 
without the grace (and organising ability!) of 
the ladies. T h e  form ality of the dinner has 
always occasioned the wearing of white ties and 
tails by the chief guests and hosts. H ow ever 
this year continued the trend towards the 
wearing of the simpler black tie and dinner 
jacket and although a certain uniformity of 
dress is aesthetically preferable  it would be a 
pity if any difference of opinion about what 
constitutes suitable attire were to blossom into 
a big-enders versus li ttle-e nders struggle.

•  A t  the suggestion of Sir John M c M ic h a e l  
F .R .S . ,  a form er Secretary of the Society, and 
with the invaluable  help of Drs. Julian and 
Oliver of the D ep artm ent of Cardiology, and 
Dr. Falconer of the B .M .A . ,  the Society 
arranged a Sym posium  on “ A ngina Pectoris”  
to com m em orate  the first use of amyl nitrite 
in this condition by T .  Lauder Brunton while 
he was Senior President of the Society.

Papers ranged from coronary arteriography 
(Dr. R ichard G orlin , Harvard, and D r. G .  C .  
Friesinger, Johns H opkins, Baltimore) and 
experimental studies on the coronary circul- 
ation in dogs (Dr. Russell Rees, W estm inster  
Hospital), to epidemiological studies (Professor 
Morris, London) and the benefits of anticoagul- 
ant therapy in the prognosis of angina pectoris 
(Dr. C .  Borchgrevink, Oslo). T w o  present 
members, M r.  R ob in  H unter and M iss  Alison 
Leach, gave short papers on “ Lauder B ru n to n ” 
and “ History of A n g in a ”  respectively. T h e  
m eeting was concluded b y a panel discussion 
chaired by Dr. Julian.

A  celebration dinner was held in the R oyal 
C ollege  of Physicians, at which Sir John 
M c M ic h a e l  was the principal speaker, while 
the Sym posium  itself was held in the hall of 
the Royal C ollege  of Surgeons; to both 
Colleges the Society extends its gratitude.

•  A fter m any m onths of preparation and 
deliberation the alienation of a major portion 
of th e  library by sale was finally ratified at a 
private business m eeting in N ovem ber . Ironic- 
ally, the convocation of a constitutionally 
acceptable gathering proved as tedious as the 
ultimate decision was swift. A  sense of anti
climax did not however diminish the historical 
significance of the procedure. Negotiations 
now continue with those firms interested in 
its purchase. Sed tempora mutata sunt et nos 
m utam ur . . .

•  T h e  starting of a “ Journal C l u b ”  is 
applauded. Discussions at Thursday  lunch 
breaks will deal with current medical topics 
and is yet another sign of the increasing use 
the Society's premises are being put to — 
the clean and warm surroundings proving a 
strong attraction to members during the week.

•  In a valedictory address sensitive to the 
s ituation of the patient in a N ational Health 
hospital, last year's Senior President, M atth ew  
K aufm an , had this to say: “ T h e  position of the 
patient in hospital is a particularly unenviable 
one, being in all but a few instances bottom 
of the hospital hierarchy. Here the chain of 
com m and moves from top to bottom  while 
in formation of the patient's needs percolates 
only slowly through in the opposite direction. 
In this feudal state the patient is the serf, 
vulnerable  to the whim s of his masters, de
prived of clothing to the limits of decency, and 
subjected to a form of regimentation even 
worse and possibly more pointless than that 
once experienced by m any in National Service. 
V is it ing  hours are usually inflexible, even 
though a G o vern m en t m em orandum  in 1962 
stated that “ visiting should be regarded as an 
im portant contribution to the patient ’s recov
ery, never as a concession or as an unwelcom e 
interference with hospital routine" . . .

“ A  climate of good exchange of ideas and 
feelings is not induced by the doctor who goes 
round the ward talking to those around him



about the patient, without including the patient 
in the conversation. It may be argued here that 
the consultant going round the ward has no 
time to give this kind of care to each patient, 
and that he expects this to be done by junior 
members of staff; in most wards this is done 
by junior members but communication is most 
satisfactory to the patient in those wards where 
senior members of staff ‘ treat the patient as a 
whole’ . In such wards junior members of staff 
appear to follow the example of their con- 
sultants and pay particular attention to the 
communication needs of the patient.

Unfortunately, although the hospital popul- 
ation today has changed in that hospitals are 
no longer catering solely for the sick poor, 
there is still a marked professional distance 
between the doctor and his patient, even where 
patients of other professions arc involved.

In general, patients accept medical students 
feeling, that in some small way they arc giving 
something in return for the care received 
Som e positively enjoy teaching sessions as they 
help to pass the time, they present a possible 
opportunity for finding out what’s wrong with 
them, and, in some instances, being taught on 
is regarded as a status symbol.

Often patients are inadequately prepared 
or warned that they are to be the subject of a 
lecture or demonstration. As a result of this, 
considerable confusion ensues in the mind of 
the patient; far from learning more about his 
particular illness, he is often erroneously led to 
believe that he has several other illnesses as 
well.

Overlong interviews prove tiring, and the 
repetition of information irksome, while failure 
on the student’s part to introduce himself may 
cause unnecessary anxiety. This is more espec
ially the case when the patient is interviewed 
in the ward by a man in an ordinary suit with 
no white coat and no stethoscope, who shows 
particular interest in personal problems, or, for 
example, in the circumstances of injury or 
accident.

This is due to thoughtlessness, nothing 
else, and certainly is not confined to the 
medical student. However com petent the 
surgeon or physician, some of the effectiveness 
of his skill is lost to the patient if the manner 
in which it is used shows lack of consideration 
for the patient as a person with thoughts and 
feelings.”

•  Raising the price of this Journal has been 
a regrettable but necessary step. In these days 
of pricey pie ’n pints it is hoped that your 
outlay of two shillings will have been amply 
justified. T h e  Journal continues to be grateful 
to its honorary editorial board for their co- 
operation in business matters, and to M rs. 
Thom pson and M iss H arkins for their willing 
help. An error in our last issue should be 
corrected; in “ The Chocolate Coated P ill”  the 
sequential therapy type of pill mentioned 
involves the administration of oestrogen from 
days 5 - 20, and not progestin. W e apologise 
for any confusion caused.

 T h e Society has had a hand in the founding 
of the Edinburgh M edical Group. W h ile  it is 
to early to assess the value of such a venture, 
designed to air the topical, the complex and 
the obscure in medicine and allied fields, there 
is at least a healthy stirring to comprehend 
more about the difficulties inherent in medical 
advance. W ill it herald the teaching of 
philosophy in the medical curriculum once 
more?

S Y L L A B U S  F O R  T H E  S P R IN G  T E R M

January
12  Address: Prof. George J. Romanes, 

“ Peripheral Nerves”  (in Surgeon’s Hall) 
19 Dissertation: Dr. Sheila Picken, “ M edi- 

cine at the T im e of Shakespeare”
26 Talk: Dr. D . C . Simpson, “ Powered 

Prosthetics”

February
2 Dissertation: John B. Irvine, “ Stereog- 

nosis”
9 Dissertation: E . John Elliot, “ De 

Dem entia Praecoci”  
j 6 Address: Prof. M ichael F . A . W oodruff, 

“ Experiences with Renal Transplant
ation”  (in Surgeon’s Hall)

23 Dissertation: John D . Corson, “ Arthritis 
as a M anifestation of Systemic Disease”

March
1 T o  be arranged.
6 Annual Extraordinary General M eeting 
8 President’s Valedictory Address
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RESEARCH TOPIC

ON THE MODE OF ACTION OF BARBITURATES IN VIVO

Aldridge and Parker ( 1 960) using suspensions 
of liver mitochondria demonstrated with oxy- 
barbiturates an inhibition of respiration with
out uncoupling oxidative phosphorylation. This 
was in contrast to the views expressed by Brody 
and Bain (1954) who suggested that the mode 
of action of the barbiturates on the C .N .S . was 
mediated by an uncoupling of oxidative phos
phorylation.

Aldridge and Parker further showed that the 
use of succinate as substrate for the m ito
chondrial suspension abolished the inhibition 
of respiration caused by the oxybarbiturate and 
suggested therefore that the site of action of 
the oxybarbiturate was at some stage before 
the entry of succinate into the oxidative chain. 
Succinate is known to enter the oxidative site 
at a point after the pyridine nucleotide stage 
and hence the site of action of barbiturate was 
proposed to be at the oxidation of pyridine 
nucleotide.

glucose

pyruvateI
K R E B ’S C Y C L E  

I
N A D P ILI

cytochrome b
I succinate

cytochrome c

cytochrome a

oxygen

Chance and H ollinger (1963), again using 
an isolated system of liver mitochondria, 
identified the precise site of action as being 
between pyridine nucleotide and cytochrome b.

In view of this work on isolated systems it 
was decided to test the validity of the proposed 
site of action of barbiturate in vivo by the 
effect of sleeping tim e caused by amylobarbi- 
turate in rats with or without treatment with 
sodium succinate.

T h e succinate was administered in 1M  conc. 
in small quantities ( 15  μ L) into the right 
ventricle of the rat’s brain using specially pre
pared needles. This obviated any effect caused 
by systemic metabolism of succinate or delayed 
passage across the “ blood brain barrier” .

T h e  rats ( 1 40-1 60g) were fasted overnight 
before all experiments in an attem pt to 
standardize conditions as much as possible.

SL EEPIN G  TIMES

Results show that intraventricular injection 
of this small amount of succinate reduced the 
sleeping time of rats to about one-third of that 
of controls given either pruvate (1M ) or N aC l. 
(2M ). (Pyruvate was given as control because
(a) it is also a metabolizable intermediate, and
(b) should not affect sleeping time from normal 
with barbiturate anaesthesia since it enters the 
oxidative process before the proposed site of 
barbiturate block. T h e  latter was shown to be 
true.)

T h e  difference between mean sleeping time 
of control (pyruvate group) and succinate 
treated group of rats was statistically highly 
significant.

BLOOD LE VELS

A  standard spectrophotometric method for 
the estimation of blood barbiturate level was 
adapted to a micro method which gave repro
ducible results which obey Beer's law.

T h e results showed that blood barbiturate 
levels measured at the time of waking from 
anaesthesia in succinate treated rats were 
statistically significantly higher than in pyru
vate treated controls. These results suggest 
that the effect of succinate was not mediated 
through an increase in barbiturate metabolism 
thereby leading to a decrease in blood level 
since succinate treated rats awoke with blood 
barbiturate level inconsistent with conscious
ness in control rats. As a further control, blood 
and brain levels were estimated for the same 
rats and a good correlation was shown to exist, 
showing that blood barbiturate levels accur
ately represent brain barbiturate levels.



DISCUSSION

The results confirm the in vitro findings of 
Chain and Hollinger (1963) 011 isolated liver 
mitchondria and extend their conclusions to 
cover brain in vivo.

The present results give a very good indic- 
ation that the pharmacological action of the 
oxybarbiturates in the intact animals is identical 
to that indicated by the biochemical experi
ments in vitro. The fact that succinate has 
such a marked antagonistic action to the barbi
turates in contrast to pyruvate indicates that 
metabolism of the former substrate by-passes 
the site of action of the oxybarbiturates.

JO H N  W A L L W O R K . B.Sc. (Hons.)

A C K N O W L E D G M E N T S
I would like to express my thanks to Pro- 

fessor Perry and the Department of Pharma 
cology for all the help they have given; also 
the M .R.C. Unit for Research in Brain Meta- 
bolism, in particular Dr. H. W . Reading in 
whose laboratory and under whose guidance 
this work was carried out.
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DIAGNOSTIC PROBLEM

( from page 33 )

Diagnosis:

Retroperitoneal bleeding from oesophageal varices produced by alcoholic cirrhosis.
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T H E  C O N TR IB U TO R S

Professor Ronald Girdwood is head of the University D epartm ent of Therapeutics at the 
Royal Infirmary, Edinburgh. I t  is most appropriate that he should continue the series of 
articles in  RES M E D IC A  concerned with the examination of the various systems of the 
human body for he is a renowned authority in his field and is well known to  Edinburgh 
medical students for his lectures and contributions to recognised text books.

Dr. George Ashcroft is the Assistant Director of the U nit for Research in  Brain M eta
bolism in the Pharmacology' D epartment. His article, from a lecture given to the Society last 
year, describes the exciting but complex features involved in attem pting a biochemical 
elucidation of depressive illness.

Dr. W. R. M. Alexander is a consultant physician at the N orthern  General Hospital. His 
research interests lie in the field of immunity reactions in relation to  rheumatic diseases, a 
field that has generated much excitement over the past few years.

David McLeod is a first class honours graduate in physiology and a Junior President of the 
Society. His interest in Sir James Mackenzie stems from his ties with Burnley and his 
article complements an earlier account of Mackenzie in this Journal.

John W allwork is an honours graduate in Pharmacology' and last summer conducted 
research on the  action of Barbiturates. Those who work on an undergraduate vacation 
research grant are encouraged to submit a precis of their findings to the Journal.

Indispensable Books for the  S tudent

T H E  ‘S Y N O P S I S '  SERIES Id e a l f o r  re v isio n

ANAESTH ESIA (Lee &  A tkinson ) 

F ifth  E dition. 37s. 6d.

BIOLOGY (Crow)

Second E dition. 52s. 6d.

CANCER: GENESIS AND BIOLOGY

(Kark)

42s.

CARDIOLOGY (W eitzm an)

30s.

CH ILD R EN S DISEASES (Rendle-  

Sh ort and Gray)
Fou rth  E dition. 52s. 6d.

FORENSIC MEDICINE AND  

TOXICOLOGY (Thom as)
Third E dition. 12s. 6d.

GASTRO-ENTEROLOGY (Chandler) 

27s. 6d.

INFECTIOUS AND TROPICAL  
DISEASES (W oodruff and B ell) 

47s. 6d.

MEDICINE (Tidy)

T en th  Edition. 35s.

NEUROLOGY (Tatlow , Ardis, and 

B ickford) 30s.

OBSTETRICS &  GYNAECOLOGY
(Bourne and H olm es) 

T hirteen th  Edition. 52s. 6d.

OPHTHALMOLOGY (Martin-
D oyle)

Third  Edition. 35s.

OTOLARYNGOLOGY

(Sim pson, Robin, B allantyne and  
G roves) Second Edition. 52s. 6d.

PHYSIOLOGY (R endle-Short) (Ed. 
Vass)

F ifth  Edition. 30s>

p u rp o s e s

PUBLIC HEALTH AND SOCIAL 
MEDICINE (Essex-C ater)

S econd  Edition. 75s.

RENAL DISEASES AND UROLOGY

(M iller, Slade, and L eather) 

35S.

RESPIRATORY DISEASES (Sm art) 

22s. 6d.

RHEUMATIC DISEASES (G olding)

30S.

SKIN DISEASES (Solom ons)

30s.

SURGERY (H ey G roves’) (Ed. 
Cotton)

S ix teen th  Edition. 52s. 6d.

SURGICAL ANATOMY (M cGregor) 

N in th E dition. 35s.

SURGICAL PATHOLOGY (Kark)

45S.

John W right &  Sons Ltd., Bristol
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BOOK REVIEWS

Notes O n  M ed ica l V iro logy by M orag C. T inbury . 

Pub lished by E. & S. L iv ingstone L td ., E d in 
burgh  1967.

T h is  short book com m ences by discussing 
the general properties o f viruses and their labor
atory diagnosis, going on to discuss each group 
of viruses and the disease associated w ith  them  
in turn. A t the end there are short chapters 
on viruses and tum ours and the rickcttsiae.

A s its title im plies it is w ritten  in note form  
but at the sam e tim e is em in en tly  readable 
and covers the topic in sufficient detail fo r the 
Stu d en t or M ed ica l Practitioner. It is a book 
w hich  ought to find a place on ever d octor’s 
bookshelf.

C .J .E .

Racia l A nd  Geographica l Factors In  T um o u r In c id 

ence (U n iversity  o f E d inburgh  Press—  P fizer 

M ed ica l). M onograph  N o . 2. Ed ited  by A . A . 
Shivas. 63s.

T h is  very w ell-produced book is a record of 
an interesting conference held in E d in b urgh  
in 19 66 . T h e  tit le  does not do com plete justice 
to the contents because other factors in flu en c
ing m alignancy besides racial and geographical 
ones were considered and discussed at this 
m eeting, and arc reported in this book.

T h e  standard of contributions is uniform ly 
high and all gain from  a m ore leisurely perusal 
than was possible w hen they were originally 
presented. It is probab ly un fair to single out 
for special m ention any particular contribution  
but both  the paper and the closing rem arks by 
E rnest L . W y n d er are m ore than ordinarily 
interesting; the closing rem arks could be called 
provocative. T h is  review er’s only critical com - 
m ent is th at the book m ight have been better 
if the contents were m ore fu lly  indexed; the 
discussion w hich fo llow ed several papers could 
also have been included w ith  benefit.

J .M .L .

Psychiatric D isorders O f Obste trics by A . A . Baker. 

B lackwell Scientific  P ub lica tions . 27s 6d.

T h is  book reads easily and w ill be a boon 
to any m edical student, especially those inter
ested in the field. T h e  approach is one of 
suggestion rather than dogm atism , so that the 
reader is stim ulated to th ink. The text is 
sprinkled generously with case histories and 
D r. B aker co n tinu ally  stresses the im portance 
of treating the patien t in relation to her envir- 
onm ent rather than treating the d isorder 
em pirically.

T h e  first four chapters provide valuable 
elucidation of the em otional changes that are 
liable to  take place in the pregnant fem ale, 
w hile the final chapter on term ination  of 
pregnancy and sterilisation is o f special relev- 
ance ow ing to the new  law  relating to  abortion. 
T h e  auth or stresses the im portance of con- 
sidering these latter topics ind ividually; how - 
ever lie is again not dogm atic, and this lends 
w eight to the argum ent that w hen dealing w ith 
this kind of situation one is not dealing w ith  
clcarcut issues.

T h e  book is heartily recom m ended to all 
students, m edical and nonm edical.

D .f.H .

A Synopsis of C h ild ren 's  Diseases (4th E d it io n ) by 
R end le-Short & Gray. John  W r ig h t & Sons 

L td.. B ristol, 52s 6d.

T h is  book provides a com prehensive cover
age of the com m on and the rare in childhood 
illnesses. A  com m endable  feature is the in 
clusion of references to the new er syndrom es, 
so that the reader m ay con ven iently  augm ent 
his reading in areas of interest. T h e  layout is 
clear and em phasises classification and m eth od 
ology of approach. H en ce it is w ell suited  to 
the needs of the exam inee if he can afford the 
cost.

M .F .M
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Biochemical Values In  Clinical Medicine by Robert 
Eastham. John Wright & Sons Ltd., Bristol. 15s.

The main attraction of this little book is 
that it is small enough for the pocket, and 
hence readily available for ward rounds and so 
on. Not only values but also tests in common 
use are included in the book, and recent 
extensive revision has ensured that the pro
cedures are up-to-date. The presentation is 
neat and there is an efficient index at the back 
for those caught out by a consultant’s question.

M .F.M .

Roxburgh’s Common Skin Diseases (13th Edition) 
by Peter Borrie. H. K. Lewis & Co. Ltd. £2 10s.

This is an excellent book, written in a plea
sant style. As a study of common, and hence 
relevant skin diseases, it succeeds in avoiding 
the dryness of a concise textbook and the 
verbosity of a more comprehensive one. Each 
skin condition is clearly defined and classified 
in a logical sequence, so that a definite pattern 
emerges. Other notable features include many 
excellent illustrations and the attention paid to 
practical details of treatment.

In conclusion, this book is recommended to 
all students and is a “must” for the future G.P.

J.M.D.

A New Look A t Industrial Medicine by R. L. Luff- 
ingham. Pitman Medical 12s 6d.

The author of this the latest in the New 
Look series is a Medical Officer to the British 
Transport Docks Board. He writes with dismay 
on the shortcomings of present day industrial 
medicine. Determinedly propounding the view 
that this is an area in which effective preventive 
medicine may be practised he explores the 
changes possible and visualises an Occupational 
Health Service on a par with the Hospital and 
General Practitioner branches. He wishes to 
persuade industry that the maintenance of the 
health of the employee is as important as the 
regular care of expensive plant. He stresses the 
error that the industrial medical officer makes 
in attempting to provide management with a 
faultless casualty service, thus apparently deny
ing the feasibility of the more exhausting but 
more worthwhile preventive service.

Proposals for changes in the factory doctor 
service are cogently presented, but the concept 
of an Occupational Health Service seems shaky. 
Clerical and distributive workers would be diffi
cult to cover within the suggested framework.

Enthusiastically written the book suffers 
somewhat from contemporary political jargon; 
nevertheless it shows a valuable originality of 
thought on a neglected aspect of medicine.

W .L .C .

Cervical Spondylosis edited by Lord Brain & Marcia 
Wilkinson. William Heinemann Ltd. 55s.

Cervical spondylosis, hardly recognised 
twenty years ago, is subjected to careful scrutiny 
in this book. The anatomy, pathology, sympto
matology, radiology and clinical aspects of 
the condition are expertly reviewed, aided by 
copious photographs and line drawings of a 
high standard. For those concerned with the 
subject this comprehensive volume will be 
invaluable, and it is within scope of the inter- 
ested student, clinically and financially.

M .F.M .

Diseases Of The Nose, Throat And Ear (8th Ed.) 
by Hall & Coleman. Livingstone 30s.

A concise but comprehensive study of the 
most common ENT diseases. Both the relevant 
facts and considerable detail have been 
crammed into small bulk and an economic 
price. The result is a useful practical handbook 
for the practitioner, but rather heavy reading 
for the student approaching ENT  for the first 
time —  especially as this concentration of facts 
leads to an uninteresting style.

Illustrations, though sparse in places, are 
fairly good and methods of treatment arc clearly 
described. The book is recommended to all 
with more than a superficial interest in ENT 
diseases.

J.M.D.

The Vesico-Vaginal Fistula by J. Chassar Moir. 
Bailliere Tindall & Cassell Ltd. 60s.

The subject of this book is beyond the scope 
of the undergraduate. Thanks to the great 
improvement in the standard of obstetrics now 
practised in this country the disorder is 
relatively uncommon. Nevertheless it is as 
well to be aware of this distressing condition 
as it is remediable.

In the first chapter the author gives a lucid 
account of the history of the treatment of the 
condition, including a full account of the 
life of J. Marion Sims. The remainder of the 
book requires a knowledge of surgical technique 
for useful appreciation. This limits its value 
for the medical student but ensures its import
ance to those interested in the speciality.

D.J.H.
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Recent Advances In Medicine
Edited by D N. B A R O N .  N. C O M P S T O N  and A. M. D A W SO N  

New 15th Edition (Jan. 1968) 92 Illus. (Limp) 45 - (Post 3/-). (C loth) 60 - (Post 4 6d) 
‘A n  essential volume to keep abreast of current developments.'

Diseases Of Children
By H U G H  J O L L Y

New 2nd .Edition (Jan. 1968) 766 Pages. 141 Illus. .63 - (Post 4/6d)
‘A  thoroughly revised edition of a popular textbook.'

Human Histology
By B C R U I C K S H A N K .  T, C. D O D D S  and D. L. G A R D N E R

New 2nd Edition (Jan. 1968) 368 Pages. 631 Illus. 84 - (Post 4/6d)
'Completely revised to bring the material up-to-date.'

MEDICAL, DENTAL and SCIENTIFIC LENDING LIBRARY
The Library service G U A RA N T EES  subscribers with the supply of books priced 

up to seven guineas providing they are still currently in print and available 

from the publishers. ALL BOOKS are the LATEST ED IT IONS!

Annual subscription from 45/-. Prosepectus sent post free.

SPEC IAL R E D U C E D  TERM S FO R  U N D E R G R A D U A T E S

Textbook Of Surgery
By D. A M A C F A R L A N E  and L. P. T H O M A S

New 2nd Edition. 784 Pages. 395 Illus. 60 - (.Post 4/6d)
"Has now established itself as the popular shorter textbook in its field. Now thoroughly revised

and issued at the same price.'

Clinical Physiology
Edited by E. J. M. C A M P B E L L ,  et al.

New 3rd Edition (March. 1968) 704 Pages. 63 Illus. 60 - (Post. 4/6)
A n  essential volume for all  candidates appearing for M.R.C.P. examination. Th oroughly

revised throughout.'

Symptoms And Signs In Clinical Medicine
Edited by A. N. C H A M B E R L A I N  and C. M O G I L V I E

New 8th Edition. 536 Pages. 390 Illus. 55 - (Post 4/6d)
‘Th e  emphasis is still on clinical  examination with due regard to the fundamental understanding  

of disease processes and to the m a n y  scientific aids to diagnosis.'

The Kidney
An Outline of Normal  and A bnorm al Structure & Function.

By H. E. de W A R D E N E R
New 3rd Edition (1967) 408 Pages. 88 Illus. 60 - (Post 4 6d)
‘In  this edition, several chapte rs have either been completely  rewritten or drastical ly revised.'
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