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'Pain ' ,  wrote Galen i n  the second century, 'is of no use to  the pained.' 
The at t i tudes prevalent i n  the early nineteenth century cer tainly did 
not concur with Galen and pain was considered to be of physical as  well 
as  of moral benefit  to the individual. However, the pat ient  dreaded the 
ain of surgery and scenes such as  the following were cmonplace:  

'The patient would be dragged screaming from the ward and held down by 
grim Eorce on the operating table u n t i l  leather  belts were buckled 
t ight ly across the squirming body and writhing limbs. 

I t  therefore FolLowed that  the surgeon's reputation was usually based on 
h i s  speed rather than h i s  s k i l l  with the knife. James Young Simpson's 
contribution to anaesthesia, when viewed i n  th i s  context, was much 
greater than simply h i s  use oE ether and chloroform i n  obstetrics. By 
philosophical argument he changed the theological, the medical and the 
public's a t t i t u d e  t o  pain. 

James Simpson was born on 7th June 1811, the eighth chi ld of a baker i n  
the v i l l age  of Bathgate, west of Edinhrgh. (His middle name, Young, was 
adopted a f t e r  h i s  qualification). In  1825, aged 14, he walked the 
eighteen miles t o  Edinburgh University, enrolling i n  classes  i n  Greek, 
Latin and mathematics. In  h i s  second year he changed t o  medfcine, 
serving i n  du,e course, as  dresser to Robert Liston. His ambitions were 
severely tested when he witnessed an operation , a breast amputation on 
a Highland woman. With an instrument l i k e  a bill-hook, Liston l i f t e d  the 
s o f t  t issue and swept around the mass with two clean cuts.  Unable to  
watch the horror on her face, Simpson l e f t  the room to enquire about a 
career i n  law but unlike Charles Darwin i n  1828, Simpson returned to 
medicine. 

Early career 

He qualified a s  a Licentiate of the Royal College of Surgeons oE 
Edinburgh i n  1830 and a f t e r  a spe l l  i n  r u r a l  practice, developed 7n 
in te res t  i n  pathology. His MD thesis  'Death from Inflamnation , 
at t racted the at tent ion of the Professor of Pathology. Simpson became 
his ass i s tan t  and a t  h i s  suggestion, developed an in te res t  i n  
obstetrics. He began t o  lecture on pathology and midwiEery i n  the extra- 
mural school and, to support himself, established a modest private 
general practice. 

He f i r s t  made his  mark with h i s  Presidential address t o  the Royal 
Medical Society en t i t l ed  'Diseases of the placenta' which was published 
i n  a nmber of languages. When he made h i s  f i r s t  European tour i n  1835, 
wherever possible v i s i t ing  hospitals,  h i s  name was already widely known 
and that  a t  the age of twenty four. 

The practice of obstetr ics  was still very primitive. 'he maternal death 
r a t e  was one percent. Blood le t t ing ,  purgation and opiates were cornnon 



remedies a d  lard was the answer to the tedious labour. Teaching of the 
subject was confused and quackery, superst i t ion and incompetence were 
r i fe .  It has been said that  'Simpson a d ~ p t e d ~ o b s t e t r i c s  when i t  was the 
lowest of media l  a r t s :  and l e f t  i t  a science . 
A s  his  own obstetr ic  pract ice grew, Simpson began t o  explore new means 
of pain r e l i e f ,  including Mesmerism. He a l so  s e t  h i s  s ights  on the Chai: 
ent i t led ' ~ e d i c i n e  and Midwifery and of the diseases of Women 
established i n  1726 by the Town Council to  which i t ,  and not the 
University, mde the appointment. When i t  became vacant, Simpson threw 
himself with the utmost energy into what became a very public campaign, 
even bringing forward his intended marriage t o  make himself more 
e l ig ib le  as  a candidate. A t  the age of twenty nine, i n  1840, he became 
the fourth professor. 

He was a canpelling teacher and h i s  c lasses  were always overcrowded. 
This was due t o  h i s  meticulous research of h i s  subject and especially to 
his s ty le  of lecturing i n  which he shared h i s  experience and discoveries 
with h i s  audience, i n  contrast to  the dogmatic form of delivery more 
typical of the age. He wrote copiously, and using h i s  a b i l i t y  to  marshal 
facts ,  employed s t a t i s t i c s  i n  h i s  papers. Only days a f t e r  the wooden 
paddle steamer ' ~ c a d i a '  berthed a t  Liverpool, accounts of ether were 
carried to DLnrfries and London. On hearing the news, Simpson travelled 
to London and stayed with Liston and no doubt observed i t s  use. A 
contenporary account records Sinpson ' s reception: 

'he breakEasted with the Secretary of war, 
had tea and an egg with the Premier, 
and dined with the Mistress of the Robes. ' 

His reputation and s ta tus  i n  society were such that he was about to be 
appointed as  the Queen's Physician and Accoucheur i n  Scotland. 

It was on the 19th January 1847 that  Simpson f i r s t  used ether to rel ieve 
the pain oE labour, and he was soon to be using i t  for  almost a l l  his  
cases. Dissatisfied with the limitations of e ther ,  Simpson s e t  about the 
search for  a be t te r  agent. He and his ass i s tan t s  experimented with a 
variety of substances obtained from both the University and the 
Chemistry Department a s  well as  from local  manufacturing chemists. 
Chlorofom had been independently described i n  1831 and 1832 and its 
chemical and physical composition analysed by Professor h a s  i n  Paris ,  
i n  1835. In 1842, Dr Mortimer Glover MD of Edinhrgh discovered i ts  
narcotic properties i n  animals but dismissed i t  as  being too dangerous. 

2he f i r s t  chloroform ixmesthetic 

Chloroform was i n  use i n  Liverpool i n  a d i l u t e  o ra l  form a s  a stimulant 
and antispasmodic fo r  asthma, and i t  was from there that  D r  David 
Waldie, another Edinburgh graduate, suggested t o  Simpson that  he should 
experiment with it. A supply was obtained from the local  chemists, 
Duncan and Flockhart. It was on the evening of 4th November 1847, i n  the 
dining room of his house i n  Queen Street ,  that  James Young Simpson and 
his assis tants ,  George Keith and John Matthews Duncan s l i d  unconscious 
onto the f loor  under the influence of chloroform. On 8th November, 



Simpson used chloroform on an obs te t r i c  patient,  Jane Carstairs,  a 
doctor 's wife. 

On 9th November Simpson was t o  have used it for  a patient of Professor 
Miller who had a strangulated hernia but, fortunately fo r  the reputation 
of chloroform, he  arrived too late .  The incision was made without anaes- 
thesia and the patient died before the completion of the operation. On 
10th November, Simpson did give chloroform for  three surgical 
operations, one of which was on a chi ld of s i x  years. A l l  were 
successful, and by chance, Professor himas was present. On the evening 
of 10th November Simpson read an account of the new agent t o  the 
Edinburgh Medico-Chirurgical Society. On 15th November he published this 
a s  a pamphlet quoting the use of chloroform i n  over f i f t y  cases. Sales 
of this pamphlet were cmnted i,n thousands. On 20th November he 
published an account i n  the 'Lancet . 
Tnroughout 1847, Simpson had been a target  of attack, f i r s t  because of 
h i s  use of ether and then because of h i s  enthusiastic i n t d u c t i o n  of 
chloroform. 'My conduct' wrote Simpson, ' i n  introducing and advocating 
anaesthesia i n  labour has been publically denounced a s  an attempt t o  
contravene the arrangements and decrees of Providence'. 

His opponents argued variously that  :'Sickness and disease were 
punishments meeted out by the heavenly father  t o  s in fu l  man and h i s  even 
more wicked wman'. 'haesthesia was unnatural and unnecessary. How could 
a mother love her chi ld i f  she did not suffer  f o r  i t  7 After a l l ,  pain 
was of moral value, t o  be borne unflinchingly'. 'Anaesthesia was breach 
of medical e thics ,  and i t  was an a c t  of cowardice t o  avoid pain. 

Even the eminent obstetr ic ian,  Professor Meigs, of Philadelphia. 
wrote:'I have always regarded labour pain a s  a most desirable, salutary 
and conservative manifestation of the l i f e  force. Actually pain did 
woman a l o t  of good.' The most vociferous a t t a c k  of a l l  came from the 
clergy; typically: ' Chloroform is a decoy of Satan, apparently offering 
i t s e l f  t o  bless women, but, i n  the end, it w i l l  harden society ?nd rob 
God of the deepest c r i e s  Eor help which a r i s e  i n  time of trouble. 

Similar cr i t ic ism was directed a t  anaesthesia f o r  surgical  operations 
and even to the extent that t o  lose consciousness was t o  be losing moral 
control of oneself. Simpson wrote a detai led rebu t ta l  of the  religious, 
moral and medical objections t o  the use of anaesthesia i n  obstetr ics  and 
surgery, publishing i t  i n  pamphlet form. ' h e  bible was the major weapon 
of attack. Simpson countered by showing that the interpretat ion of the 
curses on man and woman which resulted from Original Sin i n  the Garden 
of Eden, werelhypocritical and, we might say today, sexist.  Man had been 
cursed thus: In the sweat of thy face sha l t  thou e a t  bread, till thou 
return unto the ground; f o r  out of i t  wast thou ta*: f o r  dust thou 
ar t ,  and t o  dust  sha l t  thou return. ' Simpson argwd: I f  man had t o  earn 
his bread by the sweat of h i s  face, then the labour saving devices, 
animal o r  mechanical, must a l s o  be sinful. '  and also: ' i f  man i s  
intended t o  r e t u m  t o  dust,  i s  not the physician (inevitably male a t  the 
time) interfer ing with God's w i l l  when he postpones death by his 
professional s k i l l s ?  In  other  words, man had acceptably circunvented 
th i s  par t  of the Curse, but when i t  came t o  anaesthesia, especially i n  



wanen, this was not the case. A favouri te  l i n e  of a t tack was the tex t  i n  
Genesis, chapter 3, verse 14: 'Unto woman he said, I w i l l  great ly  
multiply thy syrow (itztabohn); i n  sorrow (etzebh) thou s h a l t  bring 
for th children. 

At- and defeoce 

This time Simpson took t o  l i t e ~ a l  interpretat ion himself and studied the 
derivation oE the E y l i s h  language bible ,  especially the origins of the 
English word 'sorrow . Turning t o  the Hebrew text ,  he showed that  the 
verb ' i tztabhon',  and the noun 'etzebh' r e f e r  t o  physical exertion, t o i l  
o r  labour but not i n  any way to pain or  agony. He ridiculed those moral 
a t t i tudes  which demanded no interf  erence with 'natural '  processes: why 
did man's skin require t o  be clothed, why did h i s  digestion require food 
to be cooked, why did his legs require horses o r  carriages? When 
challenged by an I r i s h  woman that  i t  way unnatural f o r  him to take away 
the pains of labour, SFmpson retorted: How unnatural i t  was f o r  you to 
have trave;lled f r m  Ireland to Scotland, against wind and t ide ,  i n  a 
steamboat. 

To those doctors, reluctant t o  adopt inhalational sedation or  
anaesthesia, he pointed out that: ' there is no greater impropriety or 
s i n  i n  producing sleep and freedom from pain by exhibiting a medicine by 
mouth, than by exhibiting i t  by the lungs. ' ~ t t i t u d e s ,  a s  they had been 
with the introduction of inoculation by Jenner, were slow t o  change, 
much i n  contrast to  the impatience of Simpson. He cer tainly wasted no 
time applying and publicising h i s  discoveries: from personal t r i a l  t o  
the obs te t r i c  use of chloroform within four days. Another two days and 
he had persuaded his  surgical  colleagues of i ts  advantages and read a 
paper on it. Advertisements offering chloroform f o r  sa le  were j u s t  as 
quick i n  t h e i r  appearance. 

A case Simpson records on the 21st November i l l u s t r a t e s  the confidence 
he had i n  chloroform: 'Labour s ta r ted  a t  10pn. Chloroform was exhibited 
(as he described i t )  from 6am with the delivery canpleted a t  7 p.?he 
depth of anaesthesia was varied to  s u i t  the degree of pain and the 
mother thought she may have dreamed but f e l t  no pain herself.  The baby 
required some encouragement t o  breathe, but both baby and mother 
obviously survived thir teen hours of anaesthesia without any ill 
effects .  

Simpson wrote t o  Bri t ish and Continental hospitals for  s t a t i s t i c s  to  
d m s t r a t e  the f a t a l  e f fec t s  of prolonged and severe pain. In  the 
Dublin Lying-In Hospital, the maternal mortality rate  rose from 0.377 
with labour of Less than two hours to  9% with labour of over twenty 
hours. Anaesthesia not only reduced the  s t r e s s  of pain but allowed 
e a r l i e r  and greater obstetr ical  intervention. 

Amputation of the leg was a c m o n  operation following trauma, 
especially that  associated with the machinery of the indus t r ia l  
revolution. Simpson showed that with the use of anaesthesia, the 
rnortality r a t e  f e l l  from 45% to 25%. ' k e  f i r s t  recorded death associated 
with chloroform was that  of Hannah Greener on 24th January 1848. A toe- 
na i l  was being avulsed. Simpson i s  open to cr i t ic ism for  the way he 



dismissed the possible toxici ty  of chloroform, arguing instead that the 
f a u l t  lay with the way i t  was administered or with impurities of 
manufacture. He put the few deaths into a s t a t i s t i c a l  context:'If 
chloroform did produce one death, was i t  r i g h t  to  give i t  up? Every 
medicine l i s t e d  i n  the pharmacopoeia would have t o  be scrapped'. (242 
deaths had been recorded i n  1844 a s  a r e s u l t  of poisons, a l l  of which 
had been medicinally prescribed). 

He recognised the need for  a smoother induction of anaesthesia and 
advised on the best method of achieving this .  It is  interest ing to  note 
that  he recmended the administration of oxygen when a pat ient  did 
collapse under chloroform, although it  is  not c lea r  a s  t o  how t h i s  was 
to be done. With h i s  popularity and h i s  c l i n i c a l  reputation, the 
services of Sinpson were i n  great  demand and he  travelled the length and 
breadth of the Bri t ish Is les .  He revelled i n  t h i s  entree in to  
a r i s tocra t ic  c i rc les  but,  a t  the  same time, he never neglected the poor 
of Edinburgh and never charged a fee. H i s  own house was said often t o  be 
more l i k e  a nursing home o r  an hotel  with the  nunber of pat ients  who 
would accept h i s  hospitality. 

Honours from many countries were heaped on Simpson. A t  home, these 
included a knighthood and, i n  1866, a bronetcy confirming the 
nationwide admiration and the respect i n  which he was held. It was on 
h i s  death on 6th May 1870 tha t  the ful lness  of the affect ion of the 
Edinburgh c i t i zens  became evident. For h i s  funeral, work i n  the c i t y  
came to a hal t .  Two thousand d-ignitaries and friends formed the 
procession and it is  said that  eighty thousand people lined the route. 
An of fe r  of burial  i n  Westminster Abbey, a r a r e  honour, was turned down 
i n  preference for  the family burial  ground i n  Warriston cemetery where 
f ive  of h i s  own children already lay buried. 

Simpson continues t o  be honoured, but more by obstetricians and less  so 
by anaesthetists.  Surely th i s  is  a deEiciency when it was Simpeon who, 
as well a s  being a pioneer, fought and won ,the b a t t l e  f o r  the acceptance 
of anaesthesia. I n  the words of Disraeli: One oE the greatest  legacies 
of any nation is the memory of a great man and the inheritance of a 
great  example. ' 



In  the  1850's James Young Simpson vir tual ly l e f t  the anaesthetic scene 
i n  Edinburgh, except f o r  a few further experiments, usually with the 
less a t t rac t ive  agents such a s  carbon tetrachloride. Chloroform was 
established as  the anaesthetic and its surgical  exponents were to ta l ly  
sa t i s f ied  w i t h w h a t  they had: a rather  non-scientific method of 
a b i n i s t e r i n g  the agent - the most potent i n  the f i e l d  both then and up 
t o  the present day - i n  variable doses, with the cheapest, simplest and 
most portable apparatus which they a l so  considered the most hygienic. 

Thanas ~ k i r m e r , ~  a surgeon of Liverpool, an admirer and former student 
of the redoubtable Professor James Syme, said i n  1873: ' I f  there be an 
e v i l  more crying, more disgusting, than another i n  the practice of 
inducing anaesthesia, i t  i s  the use of inhalers.... m e r e  is not one 
inhaler, my own excepted, where every patient is  made t o  breathe through 
the same mouthpiece, tube and chamber . .. . Sweet seventeen i s  made to 
follow a bearded devotee of Bacchus, saturated with the smoke of cigars 
and exhalation of cognac; the mouthpiece i n  time becanes loaded with 
grease and f i l t h y  enough t o  upset anyone's digestion and s leep f o r  a 
considerable time to come..Speak of refinement! We turn up our noses i f  
we have not a clean table napkin every day, i f  our knife, fork, spoon 
and p la te  be not clean o r  changed a f t e r  every dish o r  course a t  dinner; ... but when we c m  t o  inhalation. .af ter  25 years' experience.. . .we 
remain the merest barbarians, everyone breathing a f t e r  his  neighbour. 
These remarkg do not apply t o  such inhalers a s  those which a r e  
extemporised out of a bedroom tmel , l inen,  flannel,  sponge and the l ike ,  
a l l  of which a re  readily renewable o r  easi ly  washed clean.' 

The original  Edinburgh method of chloroforming was variously described2 
by surgeons and obstetricians such a s  Syme, Lister ,  Moir and Simpson. It 
and was essentially a piece of cloth, s ingle  layer o r  folded, l a id  

The original Edinburgh method f o r  chloroform 



across the pat ient 's  face a s  a reservoir and vaporiser fo r  the vo la t i l e  
liquid, with part  raised by the fingers o r  pin to  keep the l iquid out of 
the patient 's eyes.(Figure) Yet th i s  simplest of designs persisted into 
the twentieth century, as  the mask described by Cathcart i n  1923 showed. 
A generic resemblance ex is t s  with the Schimnelhsch mask which was still 
i n  evidence a t  l e a s t  i n  Bri t ish obs te t r i c  practice u n t i l  the 1970s! 
Apart from the obvious merits of portabi l i ty ,  ease of replacement and 
cheapness, i t  was claimed t o  be safe a s  the agent could be t i t r a t e d  on 
to i t  o r  delivered as  a large s ingle  dose to  overwhelm quickly the most 
res i l i en t  patient. Lis ter  claimed that the method limited the available 
concentration of chloroform to 4.5%; that was less  than the 5% vapour 
which John Snow claimed was the level above which primary cardiac 
fa i lu re  might precede cardiac arrest .  In fac t  my colleague and fellow 
author, Barry Ilowell of Hull, showed that a concentration of 10% could 
be obtained by t h i s  method. Today we know t h i s  t o  be a colossal  strength 
of a drug which i s  much more potent than any i n  use today and which i n  
concentrations a tenth of tha t  then obtainable could cause marked 
cardiac and respiratory depression. In addition the conditions of 
administration then l e f t  much to be desired i n  regard t o  fresh a i r  
supply and the recipient 's  respiration. 

The control of anaesthesia i n  Edinburgh was jealously retained i n  the 
hands E the surgeons and obstetricians and one of the i r  number, Edward 9 Lawrie , a protege of James Syme, who was t o  find fame of a kind through 
the Hyderabad Comnissions on chloroform which he convened, put i t  
thus:'Is i t  tha t  a surgeon is no longer responsible fo r  the safety of 
the patient but that  the responsibility is t o  be shared by the man who 
gives chloroform or  ether? In cer tain eventual i t ies  is the anaesthet is t  
to  d i c t a t e  to  the surgeon so tha t  the surgeon becomes a mere operator, a 
subordinate instead of a chief ,  who under a l l  circmstances, re tains  the 
supreme c o m n d  and the en t i re  responsibility is i n  h i s  own hands? This 
const i tutes ,  i n  my opinion, the tendency to the degradation of surgery 
against which a l l  surgeons should guard with a l l  the i r  might.' 

One advantage of the Edinburgh method and i t s  'ealously guarded control,  
was i t s  teaching. Over the 50 years from 1830 to 1900 its theocratic 
teaching remained i n  the hands of two professors, of Clinical and 
Systematic Surgery, who between them gave a l l  of the four lectures  per 
year on the subject, one of these lectures l as t ing  a l l  of ten minutes! 
The prac t ica l  s ide  of anaesthesia teaching consisted of e i ther  being one 
of up to 400 people allowed access to  the operating theatre t o  watch a 
house surgeon, a dresser,  a c le rk  or  even a porter give an anaesthetic 
a t  the behest of the surgeon, o r  being the one selected, probably for  
reasons of expediency, to  be the administrator. 

Preparation of the pat ient  f o r  surgery i n  those days is worth 
considering. Indifferently, they might be starved for  a few hours and 
some might be given some Dutch courage i f  the forthcaning t r i a l  was 
l i ab le  to prove too much for  them. Then fur ther  to  protect them from the 
s ight  of the throng awaiting them i n  the theatre, some would have their  
anaesthetic induced i n  bed i n  the ward. They would then be l i f t e d  on t o  
a l i t t e r  (sometimes referred to  as a basket) to  be transported to  the 



theatre with the anaesthetic still being given. Jarnes Stewart, a 
Cana ian anaesthetist recalled this i n  a paper given to colleagues i n  
1914e:'the patient was carr ied i n  the basket a s  was our custom, by four 
students. The way led through a long dim corridor echoing with the sound 
of many feet .  The student who was giving the chloroform could not hear 
the pat ient 's  breathing nor see h i s  face very clear ly;  indeed I was told 
that the towel on which the chloroform was poured lay on the man's Eace 
a l l  the way; when he was l i f t e d  on to the table ,  he was dead.' 

Stewart implied i n  this paper that the Edinburgh method of chloroEom 
administration afforded greater  safety for  the patient and that  
mortality would have been higher with different  agents and more 
elaborate techniques. Other anaesthetic agents required closer and more 
precise monitoring and more comprehensive teaching than the syllabus 
allowed. This i s  probably the case and the use of other techniques and 
agents have led to the anaesthetic specialisation which was not high on 
the Edinburgh surgical p r i o r i t i e s  a t  that time. 

Mortality and morbidity 

Deaths did occur but were surprisingly few u n t i l  the expansion i n  
operating allowed by ant isepsis  came along i n  the '70s. In retrospect,  
there w i l l  always be controversy over the cause of these deaths; the 
importance of primary cardiac fa i lu re  (whether invoked by over o r  under 
administration of chloroform), cardiac fa i lu re  secondary t o  respiratory 
insufficiency, asphyxia due t o  poorly maintained airway o r  the r e s u l t  of 
vomited or regurgitated stomach contents w i l l  never be agreed. The 
descriptions of induction remaining today bear testimony to a l l  these 
poss ib i l i t i es  and make dramatic reading, f o r  example: 'The pat ient 's  Eace 
grows lea* and pale, sometimes with l i v i d  congestion about the mouth 
and nose. 

In some cases the vapour was given t i l l  the breathing became stertorous 
and the countenance cyanosed; sometimes the pat ient  would yield easi ly  
but others would struggle and r e s i s t  till overdosage and asphyxia caused 
them t o  succmb. In  these cases death must have been a close companion 
as jac t i t a t ions  due t o  asphyxia replaced struggling and a s  one wri ter  
suggested as  l a t e  as  the 1880s, there were possibly more s imi la r i t i es  
between hanging and anaesthesia than appearance alone! 

The s k i l l  and speed of the surgeons must have played a large part i n  the 
low mortality r a t e  but prohably a greater factor was the type of 
operatio~is performed. A breakdown of the operations performed i r ~  1547, 
the l a s t  year of operating i n  the old Infirmary, shows that of the t o t a l  
of 1,040, a huge proportion a r e  minor by any c r i t e r i a  and only a few are  
not on appendages and other peripheral s i t es .  Amputation were comnon as  
were other jo in t  excisions and drainage, excisions of both malignant and 
non-malignant tlanours and surgery for  he trauma of railway and mining 
accidents. Joseph L11 i n  189? saidt:'the lightening-like speed of 
Liston and other great  operators i n  the pre-chloroform days s t i l l  
lingered as a tradition.... confidence i n  anaesthetics and s t i l l  more 
the devoted worship of the ant isept ic  fet ich have tended t o  make an 
operation a very long business. By the time the spray engine was got 
together i n  1892 and the injured limb laved and scraped and shaved and 



bandaged and every l i t t l e  vessel was t ied and lotions a t  various 
temperatures were lavished on i t  . . .. by the time drainage tubes were 
adjusted, double rows of sutures of various materials accurately 
inserted the surgeon was well into h i s  second hour, and the patient,  
chi l led,  over anaesthetised and exhausted was put to bed to d i e  the next 
day without ever having a decent pulse .... It is qu i te  possible with 
smart assis tants  to amputate both thighs and have the patient back in 
bed i n  considerably under half an hour! ' 
Great changes i n  surgery were occurring with refinements i n  techniques 
allowing mastectary, For example, to  progress from a sirrple excision of 
the tumour with a small area oE surrounding skin to deep and extensive 
dissection to include lymph glands and muscle below. Lithotomies and 
aneurysm operations decreased, mainly because bet ter  medical treatment 
avoided the necessity oE operations. 

Other influences on anaesthesia and surgery were improvements i n  
hospital building design and i n  nursing care. The Royal Infirmary of 
1853 housed 205 surgical  beds with two operating theatres which were 
only used between noon and lpn f o r  e lect ive cases, unless they were part 
of a c l i n i c a l  lecture, and i f  the surgical team were not present by ten 
minutes past noon they l o s t  the i r  s l o t  to  the next surgeon i n  line. With 
the move to Lauriston Place the accomnodation for  surgical beds rose t o  
279 and the nmlber of theatres t o  Four a t  least. 'lhe nunber of surgeons 
remained a t  thir teen,  the number agreed with the College of Physicians 
i n  the eighteenth century, but the greater u t i l i s a t i o n  of the larger  
number of theatres allowed an expansion of almost four times i n  the 
operative throughput! This improvement i n  the  numbers operated on was 
a l so  aided by be t te r  f a c i l i t i e s  for  patient ca re  and this is reflected 
i n  the hospital expenditures of the two periods. The average s tay was 
longer but considerably chea r i n  1854 (42 days a t  52 sh i l l ings  10% 
pence) compared with 1891 E 5  days a t  87 shi l l ings *me), a 3  
surgical  dressings were blamed f o r  much of this difference; a r i s e  by a 
factor  oE 10 times occurring i n  th i s  item, from f286 t o  £2,821 per 
annum. The cost  of chloroform never Figures i n  these balances as  i t  
would be a mere Eraction of these costs. In truth, it was not only a 
simple, portable, easi ly  taught and 'hygienic' means of anaesthetising, 
i t  was also very cheap. 

Nursing smrices 

Tne Crimean war of the 1850s caused Edinburgh to lose several oE its 
budding surgeons who volunteered for  war service but then f e l l  t o  
cholera. On the credit side, the w a r  brought Florence Nightingale to  the 
fore and gave her the power to  change the face of nursing forever and 
give Winburgh her great nursing tradition and cause some of the changes 
i n  i t s  hospital buildings. Today, anaesthetists re ly  on the support oE 
the nursing profession ( often nurses with special  training) i n  the 
anaesthetic room, the theatre, the recovery room and i n  the ward both 
pre- and post-operatively. The s i tuat ion i n  Edinburgh was qu i te  
different  i n  the f i r s t  s i x  decades of the nineteenth century. Joseph 
Bell, who was a house surgeon t o  Professor Syme i n  1854 and a surgeon i n  
charge of wards i n  the 1890s noted: 



'For the 72 patients I as  house surgeon had t o  look a f t e r ,  dis t r ibuted 
i n  s ix  wards and s i x  l i t t l e  roans, the nursing s ta f f  consisted of nine 
women, aided i n  an emergency by the possible services of a drunken old 
porter who looked a f t e r  the waiting roorn. 'The nine m e n  were : two 
staff  nurses each with about 36 beds to  look a f t e r ,  and seven so-called 
night nurses who a l so  had t o  do the scrubbing and cleaning of the wards 
and passages. Tne two nurses, Etrs.Lambert and Mrs Porter, were wonderful 
wmn....oE imnense experience and great kindliness ....p robable that no 
two f iner  specimens of the old school nurse could be found. A l l  honour 
t o  the i r  pluck and shrewdness! But the other seven,- poor old useless 
drudges, half charwomen, half Eieldworker, rarely keeping the i r  places 
for  any length of t h e ,  absolutely ignorant, almost invariably drunk, 
sanetimes deaf, occasionally fatuous, - these had t o  take care of our 
operation cases when the s ta f f  nurses went off duty. Poor creatures, 
they had a hard l i fe !  Their day's work began a t  llpn when, i n  a mournful 
procession, each with a blanket round her shoulder, they walked to the 
wards from a dormitory, so-called, i n  the East end oE the grounds. 

'There, they were supposed t o  keep up the f i r e  and nurse the patients 
un t i l  5am men they had to set aboyt cleaning the wards, scouring the 
t i n s  and preparing f o r  the patients breakfast. During ' the v i s i t '  they 
used t o  prowl about and help a t  the meals of dinner and tea, and it w a s  
not till 5pn that they were allowed to trudge back to the dormitory. 
What wonder that a t  night they snored by the f i r e  .... and when an 
accident came in,  the i r  blear eyes and stupid heads were of l i t t l e  use 
except t o  rouse up one or two t i red  house surgeons to help the one on 
duty. Serious operations were doubled i n  r i s k  by want of ordinary care 
haemorrhages were unnoticed, amputation cases allowed t o  r i s e  from bed,; 
indeed a zealous house surgeon had h i s  heart  ready broken by the i r  
unwisdom and neglect .... The matron was a housekeeper and kept a 
baker's shop and knew no more of rea l  nursing than the poorest of the 
scrubbers. Dressers volunteered t o  look a f t e r  patients f o l l m n g  big 
operations, on four hourly watches, and these pat ients  were watched, fed 
and looked a f t e r  f o r  the Eirst few days.' 

Changes i n  rnrrsing were attempted i n  the 1860s but these were mainly i n  
training the untrainable and i t  wasn't u n t i l  the 1870s that rea l  change 
and improvement occurred i n  nurse organisation with the development of a 
career structure and the selection of vocationally oriented g i r l s .  In 
1872 a Lady Superintendent of nurses was appointed with four a c t i  
superintendents, (two fo r  day a d  two for  night duty) 11 s ta f f  ( h e a 3  
nurses, 12 assis tant  nurses, 16 night nurses and 20 probationers. By 
1881 the i r  day was organised as follows: r i s e  a t  6am, breakfast a t  6.30 
am, ward a t  7am luncheon and tea i n  the i r  own rooms on the wards, dine 
in  the 'nurses' home' a t  3 p ,  suppe: and prayers a t  8 . 4 5 ~  and bed by 
10.30pn. 'Two hours were allocated off duty each al ternate  day and 
friends were only to  be seen i n  those afternoons. A one day and one half 
day holiday were allowed each month. Night nurses rose a t  7pm, break- 
fasted a t  7.30p, prayers a t  8 p  and attended the ward from 8.30 pn to  
9am, then had dinner a t  9.15arn exercised froin 10.30 t o  11.30am and were 
i n  bed by 12 noon. They got one day's holiday per month. 411 nurses got 
two weeks holiday per year. This was no sinecure but was a vast 
improvement i n  patient care. It is hardly surprising that  the cost of 
nursing rose from 61,100 i n  1854 to f4,000 i n  1892. I t  is amazing that  



the r i s e  was not more, considering the increase of the workforce and 
must re f lec t  on the vocational a t t i tude  of the new generation of nurses 
and also perhaps on their  socio-economic backgrounds. 

S t a t u s  quo 

I n  conclusion, i t  i s  salutary t o  observe what changes occurred i n  
anaesthesia i n  the r e s t  of the world i n  the period 1850-1900 when the 
s ta tus  quo was Edinburgh's motto. Everywhere outside Scotland (Edinburgh 
i n  part icular)  vaporisers were introduced f o r  vo la t i l e  agents and s m e  
were very sophisticated. Nitrous oxide was reintroduced i n  Europe and 
the USA and oxygen was used with ni t rous oxide. Klikovitch i n  S t  
Petersburg even pioneered pre-mixed nitrous oxide and oxygen i n  1881 as  
an obs te t r i c  analgesic and i l lus t ra ted  his papers with graphs of uterine 
ac t iv i ty ,  showing that  ni t rous oxide had no deleterious e f fec t  on 
uter ine ~ o n t r a c t i o n s . ~  It is more salutary t o  r e f l e c t  that ,  a t  the same 
time, chloroforro was still i n  use some 30 odd years a f t e r  its 
introduction without the benefi t  of any r e a l  s c i e n t i f i c  publications and 
that  the same method of'chlorofodng'was s t i l l  i n  vogue i n  the Royal 
InPirmary,Edinburgh around 1900! 

I should l i k e  t o  record my thanks to  Dr M.Barfoot,Archivist fo r  the 
Lothian Health Board f o r  his help with researching and Mrs Mary S p e a h n  
f o r  typing this a r t i c l e .  
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EDINBURGH 1900 - 1950 

'Ihe transformation of the  anaes thet ic  scene which was s t a r t e d  i n  the  
1890s by S i lk ,  Buxton and Hewitt, spread slowly t o  the  r e s t  of the 
country. In  general,  the  d e n t i s t s  were much more progressive than t h e i r  
surgical  colleagues. For ins tance ,  t he  two Sco t t i sh  founder members of 
the  Society of Anaesthetists,  founded by S i l k  i n  1893, were from the  
Dental Hospitals of Glasgow and Edinburgh. By 1900, when there  were no 
anaes the t i s t s  i n  any of the  Edinburgh su rg ica l  hosp i t a l s ,  the  Edinburgh 
Dental Hospitals had severa l  t o  supervise the administration of 
anaethet ics  by students.  It was not u n t i l  1901 that Dr T.D.Luke, who had 
sessions i n  the  Dental Hospital ,  and Dr McAllum were appointed t o  the  
Deaconess Hospital  and the Royal Hospital  f o r  Sick Children 
respectively.  

The surgeons i n  the Royal Infirmary viewed these new appointments with 
in t e re s t .  A t  the  end of October 1901 i t  was reported tha t  ' a  suggestion 
had been made tha t  the  Managers should appoint an Anaesthetist  t o  the  
Infirmary, a proposal which met with the approval oE the Surgical  Staff  
but the  Medical Managers C a m i t t e e  des i red  t o  m e e t  and discuss  the  
matter with the  Surgical S ta f f  before making any recomnendation t o  the  
Board on the  subject ' .  The suggestion had m e  From one of the  
$ynaecologists and h i s  l e t t e r  de t a i l ed  the  advantages of having a 

specia l  and qua l i f i ed  anaes the t i s t '  r a t h e r  than a senior  student t o  
g ive  anaesthetics.  

The l e t t e r  was discussed by the powerful Surgical  Staff  Comnittee which 
consisted of the  Senior Surgeons, headed by Professor Annandale who was 
L i s t e r ' s  successor i n  the  Chair of C l in i ca l  Surgery. They met i n  
Armandale's house and a majority,  including Annandale, supported the  
proposal. Three, however, d id  riot. Their reasons were predictable.  One 
doubted i f  g rea t e r  s a fe ty  would accrue s ince  most f a t a l i t i e s  occurred i n  
t r i v i a l  o r  minor cases.  '1t sh i f t ed  r e spons ib i l i t y  and when f a t a l i t i e s  
occurred, i t  would be found t h a t  there  was a dual  control ,  no-one being 
personally responsible. It would r e f l e c t  on members of t he  s t a f f  a s  
having neglected t h e i r  duty i n  giving s u i t a b l e  in s t ruc t ion  t o  those whom 
they have permitted t o  anaes thet ise  the  pa t i en t s  under t h e i r  core.  I t  
would cause a ser ious  lo s s  of confidence i n  the  r e l a t ions  between the  
s t a f f  ana t h e i r  pat ients .  ' But the nub of the  matter was ' ~ b o v e  a l l  i t  
would lay  those surgeons who could not  o r  d i d  not  d e s i r e  the services  of 
the  spec la l  anaes thet is t  open t o  blame and question. And once t h i s  
d is turbing element was introduced, there  would be  an end to  the  s u i t a b l e  
education of the medical student and the anaes the t i s t  ' S  services  would 
be almost obligatory i n  every case.' 

As a r e s u l t ,  the  Managers reported i n  Novernber t h a t  i t  had been agreed 
' p rac t i ca l ly  unanimously' t ha t  an Ins t ruc to r  on the administration of 
anaes thet ics  should be appointed t o  teach s tudents  and t o  g ive  p rac t i ca l  
demonstrations on minor, though not major cases.  This Ins t ruc to r  would 



be empowered t o  grant a c e r t i f i c a t e  to  a l l  students who attended his 
demonstrations and passed a sat isfactory examination thereafter. They 
a l so  recomnerded that  a l l  future candidates f o r  the appointment of 
Resident Physician or Surgeon must hold a cer t iEicate  of proficiency i n  
the administration of anaesthetics. 

The Managers approved these r e m e n d a t i o n s  and remitted them t o  the 
Managers Comnittee to  prepare and subnit a s e t  of Rules t o  govern the 
appointment. However, a t  the next meeting of the Board, i t  was reported 
that  'The Medical Managers had had a further meeting with the members of 
the Surgical Staff when these gentlemen indicated that  they did not 
desire  the appointment of an Anaesthetist who would be a t  l iber ty to  
demonstrate anaesthetics but merely a teacher on the subject '  and, 'as 
matters of teaching a r e  not dea l t  with by the Board', the whole matter 
was dropped. A t  the same meeting, a l e t t e r  from Annandale was s u h i t t e d  
requesting that  Drl Luke be permitted to  a c t  a s  tutor  of anaesthetics i n  
his department. Dr Luke is a thoroughly ski l led and experienced 
anaesthet is t  and w i l l  not i n  any way interEere with the patients or 
the i r  treatment (but) simply give tu tor ia l  instruct ion to my class. H i s  
remuneration w i l l  be arranged by myself. ' 
Another of the Senior Surgmns had Dr McAllum appointed t o  h i s  unit.  A s  
a resu l t  of the Board's decision however, these two anaesthetists had no 
o f f i c i a l  s ta tus  i n  the hospi tal  and they were not allowed t o  give o r  
even demonstrate how t o  give anaesthetics. They were graded a s  Clinical 
Tutors, the equivalent perhaps of a Senior Registrar, the same as the 
Surgical trainees and because of this ,  they had to apply annually f o r  
reappointment. Moreover, although they were unpaid, the maximm term of 
o f f ice  was f ive  years. 

Luke's f ive  year term expired a t  the end of 1906. He had meantime been 
appointed a s  a University Lecturer but he complained t o  the Board that  
i t  was not possible fo r  him t o  carry out h i s  dut ies  without access t o  
the wards. The Managers were adamant. Despite the fact  that  Luke was 
manifestly not a trainee and was not even paid an honorarium by the 
Board, they agreed to reappoint him Eqr only one year and that  was ' fo r  
the convenience of Professor Annandale . 
Luke Mas in te l l igen t ,  hard working and an excellent anaesthetist.  A good 
teacher, he wrote two textbooks and he was popular. When h i s  appointment 
was terminated, no fewer than th i r ty  oE h i s  surgical  colleagues wrote t o  
the Board asking that  he and McAllum be appointed as  Instructors i n  
Pract ical  Anaesthesia with the same privileges a s  Physicians and 
Surgeons on the s t a f f  but t h i s  was categorically refused. So when Luke's 
protector, Armandale, died i n  1907, Luke gave up anaesthesia and l e f t  
Edinburgh. That ended the second attempt to  ge t  an anaesthetist 
appointed t o  the Infirmary. 

A death; and 'Supervisars of ~~uleatheaia' 

Four years l a t e r ,  there was a third attempt. This time the motivation 
was different .  The Crown Office, with just i f icat ion,  was very c r i t i c a l  
about the circumstances surrounding the death under anaesthesia of an 
eight months old infant  who had original ly been admitted for  a 



circumcision. The anaes thet ic  had been given by the  house surgeon. 
C r m  Counsel d i rec ted t h a t  the  matter and t h e i r  opinion be brought t o  
the  no t i ce  of the  Managers. 

Tne Managers sent  the  l e t t e r  t o  the  Surgical  Staff Comnittee which, 
a f t e r  considering the  matter,  wrote t o  )he Board t h a t  they believed 
that, ' i n  the  i n t e r e s t s  of the  I n s t i t u t i o n  the  a s s i s t ance  of o f f i c i a l l y  
recognised anaes thet is ts  should be obtained. Since the  request t h i s  time 
was prompted by the repor t  from Crown Counsel, i t  could not be dismissed 
q u i t e  so  eas i ly .  ?he Managers recognised t h a t  i t  r a i sed  a very important 
and far-reaching question. I f  t he  suggestion of the  Staff  were ca r r i ed  
out ,  the  Minute reads: 'it would i n  a l l  probabi l i ty  involve the 
I n s t i t u t i o n  i n  expense i n  the  shape of s a l a r i e s  . 
It was a year before they reached a decision. They recognised that ' i n  
the Surgical wards, i t  i s  not always puss ible  t o  ensure that  a qua l i f i ed  
medical man i s  ava i l ab le  t o  devote h i s  whole a t t en t ion  to ,  and to  
d i r ec t ly  supervise the  administration of ,  anaes thet ics '  but t ha t  ' i t  is 
des i r ab le  i n  the  i n t e r e s t s  of the  pa t i en t s  t h a t  t h i s  precaution should 
always be adopted'; and they decreed that such a s s i s t ance  should be 
afforded t o  each Sur ical charge a s  wel l  a s  the  Out Pa t i en t  Department. 
But they went on: 'They therefore  r-mend t h a t  t he  seven Surgical  
C l in i ca l  Tutors who a t  present have no o f f i c i a l  s t a t u s  on the  s t a f f  of 
the  Infirmary should be appointed t o  supervise the administration of 
anaes thet ics  a t  an annual honorarium of E15 each' - the  Surgical  
C l in i ca l  Tutors! New regula t ions  were promulgated which fu r the r  s t a t ed :  
' I n  cases of emergency and when the Supervisors of Anaesthetics a r e  not  
avai lable ,  t he  Resident Physicians and Surgeons s h a l l  be held 
responsible. ' 
~uke's colleague Dr McAllum, died i n  1914 j u s t  a f t e r  he  had been e l ec t ed  
President of t he  newly formed Scot t i sh  Society of Anaesthetists,  t he  
o ldes t  nat ional  Society i n  the  world. 

For another twenty years there  were no f u r t h e r  attempts to  have an 
anaes the t i s t  o f f i c i a l l y  appointed t o  the Infirmary. I n  pract ice ,  t he re  
was a very kradual change i n  tha t  three  were working a s  'Supervisors of 
Anaesthesia by 1920 and f i v e  by 1925 and the  Board d id  not  now l i m i t  
the  term of t h e i r  appointments, but  when i n  1920, D r  J .Stuar t  Ross, a 
University Demonstrator, resigned t o  take up another appointment, the  
Board rniuutes note tha t  'by the  regula t ions ,  the  Cl in ical  Tutor is the  
person t o  occupy the  post of Ins t ruc to r  and the  appointment of Ihr Ross 
was made by spec ia l  arrangement'. 

Where anaes the t i s t s  were appointed, they had been spec i f i ca l ly  requested 
by a Senior Surgeon and they worked only f o r  him. They were a l l  d e n t i s t s  
o r  general p rac t i t i one r s  because anaesthesia i n  Edinburgh d i d  not  
genera tea  s u f f i c i e n t  income t o  allow them to  survive  on tha t  alone. 
They did  not  do any of the  emergency work and t h a t  was what prompted the  
next attempt t o  ge t  a proper appointment. Once again,  the move seems t o  
have been triggered by the  Crown Office. In  1931, the  su rg ica l  s t a f f  
asked the  Managers t o  appoint two res ident  anaes the t i s t s  'who would be 
avai lable  a t  any hour of the day o r  n ight '  and suggested that two 
nurses might be t ra ined f o r  t h i s  spec ia l  work. The Medical Managers 



rejected the idea of nurses and asked the Board to authorise the 
appointment oE one anaesthetist for night work. 

Unsupervised anaesthesia 

A short time aEter this request was received, the Board got a letter 
from the Crown Agent which read: 'I am directed by the Lord Advocate to 
draw the attention of Hospital Authorities and members of the medical 
profession to the danger of allowing unqualified medical students to 
administer anaesthetics in cases in which the administration of the 
anaesthetic is not under the imnediate personal supervision of a 
qualified medical practitioner. 

It appears Eran a case which has recently been under his Lordship's 
consideration that the supervision so exercised may on occasion be 
merely nominal and that the qualified person may not be present in the 
room where the patient is being anaesthetised...... His Lordship 
recomnends that in no case should an unqualified person be permitted to 
administer an anaesthetic except in the presence of a qualified medical 
practitioner and under his imnediate personal supervision.' 

'Where this death occurred I do not know but it could have been in the 
Royal Infirmary because over the years there were many deaths there. 
They included 'died 'while being chloroformed in preparation forl an 
operation for whitlow , died during an operation for varicose veins , 
'died before operation', 'died of heart failure preparatory to an 
operation being performed' and many more. These were all considered by 
the Medical Management Cornnittee before being reported to the Procurator 
Fiscal and in none was any blame attached to the person giving the 
anaesthetic. The minutes solemnly declared in each and every case that 
the anaesthetic was carefully administered and everything possible was 
done for the patient. A memorandum produced and circulated by the 
Medical Superintendent about that time is typical. It is self- 
congratulatory rather than critical and purports to show that the deaths 
per thousand anaesthetics had not increased over the years. In no case 
did the Board discuss or cornnent on the circmstances of any specific 
death. 

'he figures are interesting. In the 8 years from 1921 to 1929, there 
were 74,769 operations with 80 deaths, almost exactly one death per 
thousand operations. The memo then stated: 'Of the 80 deaths four had 
been cases of acute emergency and if this number were deducted, the 
average proportion oE fatalities fell to 0.74 per thousand'. However, 
not all the deaths were included. Thirteen were excluded because they 
did not have a general anaesthetic and six because the total number of 
administrations was not known! 

To return to the request for an anaesthetist for emergency work. An 
advertisement was placed for an anaesthetist to work every night for an 
honorarium of L200 per year. Dr Sheena Watters bravely applied and was 
appointed. Although she was the first person appointed to the Royal as 
an anaesthetist, her status was far removed from that of the physicians 



and surgeons. Problems soon arose when she had the temerity to go on 
holiday ard a locm had t o  be sought. It was maniEestly impossible fo r  
one person to do th i s  night work a l l  year round and, within a year, the 
work had been s p l i t  into sessions and divided among three people. The 
honorarium was increased to f350 per year, shared by the three, i e  a 
person working two nights a week, every week f o r  a year was paid flw! 
It should not be thought that  the Royal Infinnary was unusual i n  i t s  
anaesthetic mortality o r  i n  i ts  a t t i tude  t o  anaesthetists.  As an example 
of the s t a t e  oE a f f a i r s  elsewhere in  Edinburgh a t  th i s  time: in  1935, 
901 operations, 550 c lass i f i ed  a s  major, were carr ied out i n  the Western 
General Hospital. But the f i r s t  anaesthetic appointment to  the hospital 
was not made u n t i l  1939 when D r  Frank HoLnes, then recently qualified, 
was appointed as resident anaesthetist a t  a salary of f 150 per annm. 
For holidays, he had to find and to pay for  his  locum. 

One of the three anaesthetists appointed i n  1933 to do the night work 
was Dr John Gil l ies  who had l e f t  general pract ice i n  Yorkshire t o  take 
up anaesthesia i n  Edinburgh. His only cer tain income t o  support himselE 
and his  family when he came was a f50 honorarium f r m  one of the 
hospitals. Between leaving Yorkshire and s ta r t ing  i n  Edinburgh, he spent 
some time a t  h i s  own expense in  London with Ivan Magi11 and others. In 
1934, Dr Torrance Tnansor~, a distinguished anaesthet is t  who had 
intrcduced Dr Langton Hewer t o  nitrous oxide/oxygen anaesthesia i n  
France i n  1917 and who was Supervisor of Anaesthesia i n  the Professorial 
Unit, re t i red and John Gi l l i es  was appointed i n  h i s  stead. 

Tne e f fec t  of his  a r r i v a l  was imnediate. Pr ior  t o  that time records 
were kept rather e r ra t i ca l ly  and techniques were limited to ethyl 
chloride/ether or  chloroEorm/ether. From the day he s tar ted,  the 
anaesthetic book was kept i n  meticulous d e t a i l  with h i s  name opposite a t  
least one major case and tha t  of a student,  c lear ly under good 
supervision, doing the rest .  The techniques were more varied - spinals 
(done by him, not the surgeon), intravenous agents and the f i r s t  endo- 
tracheal anaesthetics, a s  opposed t o  endotracheal insuff lat ion which had 
been done on ra re  occasions. 

Even more significant was h i s  impact on h i s  colleagues. In  1938, the 
Honorary Staff C d t t e e  of the Royal Infirmary s e t  up a subcomnittee 
consisting of two surgeons and three anaesthetists.  Dr Gil l i es ,  D r  David 
Middleton a dental surgeon - and Dr Benny IJevill recormended that the 
anaesthetist t o  each surgical charge should be recognised a s  a Lecturer 
by the University. They also recmended that  there should be an 
anaesthetist for  each surgical  charge and that  they should be 
represented on the Honorary Staff.  These proposals were accepted and 
recognition was achieved a t  l as t .  

'Ihe subcomnittee further advocated the appointment of two fulltime 
junior anaesthetists for  emergency work. So i t  was that  Dr Wheeler and 
Dr t e s l i e  Morrison were appointed i n  1940, thus forming under John 
Gil l ies '  tutelage, the or iginal  Department of Anaesthetics i n  the RIE. 
It was a l so  the f i r s t  Department of Anaesthetics i n  Scotland and one of 
the f i r s t  i n  Britain. 



Not everyone wanted their services. Some of the more elderly 
obstetricians were particularly resistant to an anaesthetic service and 
the Out Patient Department was still a troublesome area. In 1940, a 
proposal was made to appoint a fourth House Surgeon to that department 
to administer anaesthetics but this was over-ruled. Instead, a tkird 
resident anaesthetist, Alastair McKinley, was appointed. He,like the 
other two was, for a month, on probation without pay. Thereafter, 
'provided his work was satisfactory', he would be paid X150 per year. 

Postwar department. 

years no fewer than 7 Dr John Gillies 
future professors of 
anaesthesia worked there, and the work which Gillies and Harold 
Griffiths carried out on induced hypotension by total spinal sympathetiy 
blockade was a major advance. He rewrote a Textbook of Anaesthesia 
which was the sixth edition of a book first published by Luke and Ross. 



Nationally ard internationally, too, John Gi l l i es  made his  mark. I n  1943 
he was elected to  the Council of the Association of Anaesthetists and 
became i t s  President in  1947. Probably a t  no other time i n  i t s  his tory 
has that off ice assurned such importance because that was the year before 
the s t a r t  of the National Health Service, when the terms and conditions 
of the various hospital special is ts  were under discussion. But these 
matters a re  outside my remit of 'Edinburgh 1900 t o  1950 . Suffice i t  t o  
say that  the importance of John Gi l l i es  t o  Edinburgh and t o  the 
specialty i n  general was enormous. He shared, a s  he put i t  himself, i n  
the rapid and s tr iking progression of anaesthetic practice from a 
dubious restr ic ted a r t  t o  a broad-based comprehensive discipline. He 
fought fo r  and obtained enhancement of the s tatus  of anaesthetists i n  a 
c i t y  traditionally hos t i l e  to  anaesthet is ts ;  and he did i t  by obtaining 
the respect of those with whom he worked, by h i s  gentle charm, 
integri ty ,  good humour and a profound conviction oE the importance oE 
' the integration of training i n  basic sciences, c l in ica l  medicine and 
surgery with the theory and practice of anaesthetic administration and 
its important ancillary, pat ient  care. ' 
Anaesthesia had come a long way since 1900. 
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SIGtIIS AND SITES 

My t i t l e  was chosen to encourage the compiling of a list of places i n  
Edinburgh of h i s to r ica l  in te res t  t o  anaesthetists.  A s  for  definitions - a mt i s  a spectacle, an object of especial in te res t  and a s i t e  is the 
s i tuat ion,  especially oE a building. Some places I ment ionare  indeed 
objects of especial in te res t  i n  themselves: other places merely mark where 
something has been i n  the past. Knowing what was there, however, allows us 
t o  re ta in  our h i s to r ica l  perspective and may help us  t o  preserve other 
pieces of our past. 

In compiling my list I 've  looked a t  books, journals and maps and walked 
around town. I have a map* on which the s i t e s  a r e  shown and on the back of 
th i s  a re  some helpful h in t s  about access and transport. A l l  the places a r e  
within 2 o r  3 miles of the University and several within ten minutes 
walking distance. 

My l i s t  of places s t a r t s  with two s i t e s  within 300 yards. The buildings do 
not ex i s t  but I have pictures of the houses a s  they were. Joseph Black 
lived a t  58 Nicolson Street  and James Syme ran a surgical hospital i n  Minto 
House. 

Joseph BLack 

Joseph Black, one of the great  figures of 18th century Scottish science, 
lived Erom 1728-1799 and was best known f o r  h i s  discoveries of carbon 
dioxide in  1754 and the principle of la tent  heat of 1762. 

A s  one of the characters of Edinburgh medicine he was admired for  h i s  
science, and Eor the general character of h i s  l i f e .  He was described by 
Lord Cockburn a s  a ' s t r iking and beaut iful  person, t a l l ,  very -thin and 
cadaverously pale: his  ha i r  carefully powdered though there was l i t t l e  of 
it. He wore black speckless clothes, s i l k  stockings, s i l v e r  braces and 
e i ther  a s l i m  green umbrella o r  a genteel brown cane.lhe general frame and 
a i r  were feeble and slender. No lad could be irreverent towards a man so 
pale, so gentle, so elegant, so  i l lustr ious.  ' 
' H e  died while s i t t i n g  a t  table  with h i s  usual fare ,  a few prunes, sane 
bread and a l i t t l e  milk di luted with water. Having the cup i n  h i s  hand and 
feel ing the approach of death, he s a t  i t  down carefully on h i s  knees, which 
were joined together and kept i t  steadily i n  h i s  hand i n  the manner of a 
person perfectly a t  ease, and i n  this at t i tude,  and without a writhe on h i s  
countenance, he expired placidly, a s  i E  an experhent  had been wanted, t o  
show h i s  friends the ease with which he could die.' 

* Map available Erom the author a t  Dept.of Anaesthesia, Western General 
Hospita1,Edinburgh on receipt  of a S.A.E. 



He lived for a number of years a t  58 Nicolson Street  and the house 
afterwards became the Asylum f o r  the Blind i n  1807. There has over the 
years been widespread change i n  th i s  s t r e e t  and the s i t e ,  about 100 yards 
south of the College of Surgeons is now occupied by a Co-operative 
supermarket. I think of Black when I go past because of the C02 i n  COOP. 

James Syme moved in to  Minto House i n  1829. Syme, who lived from 1799 t o  
1870, was Professor oE Clinical  Surgery from 1833 and is probably best 
known to students of the his tory of anaesthesia as  the subject of scathing 
attacks by ,Stanley Sykes i n  h i s  'Essays on the F i r s t  Hundred Years of 
Anaesthesia . Earlier,  i n  1820, Syne had fa i l ed  to  ge t  on t o  the s ta f f  of 
the Royal Infirmary when a vacancy arose. Piqued, he decided to open h i s  
own hospital,  and collecting money by subscription, bought and equipped 
Minto House. It was, a t  t h i ~  time, a 3 storeyed building of 15 rooms 
surrounded by a garden and si tuated t o  the north of Argyle Street.  It 
overlooked the Cowgate with an entrance from Horse Wynd. Two house 
surgeons, John Brawn and Alexander Peddie, paid Syme flOO each For the 
privilege of working with h i m  and the hospi tal  took public patients,  
particularly those involved i n  accidents. It rapidly became popular, 
developing an international reputation, and was a major factor  in  Syme's 
advancement t o  the Chair. John Brown became among other thing;, an author 
of some note, and is perhaps best known fo r  h i s  short s tory Rab and h i s  
friends' ,  which poignantly describes an operation carr ied out i n  Minto 
House by Syme i n  those pre-anaesthetic days. I n  1833 Syme was successful i n  
his application f o r  the Chair and Minto House closed a s  a surgical  
hospital,  being a medical chari ty  For some years u n t i l  i n  1852 i t  became, 
fo r  4 years, the maternity hospital. This was one of the s i x  s i t e s  which 
the maternity hospital occupied between 1844 and 1879. Minto House was 
f ina l ly  demolished during the construction of the present Chambers S t ree  t , 
which s tar ted i n  1871. 

In parenthesis we may consider where the maternity hospital was between 
1846 and 1852. Milton House which, l i k e  Minto House, no longer ex i s t s ,  
stood i n  the Canongate, t o  the east  of Moray House near where Milton House 
school now stands. This is where the f i r s t  hospital use of chlorofom i n  
o b s t e t ~ i c s  took place. By 1848 the hospi tal  report,  presented by James 
Simpson, was able t o  state: 'Since the use of chloroform became general, i n  
the maternity hospital,  shortly a f t e r  the discovery of chloroform, 95 women 
i n  a l l  have been delivered i n  th i s  house under i ts  influence.. . 'The women 
have been invariably found deeply grateEul for  the re l i e f  to  the i r  
suffering3 afforded by the anaesthetic influence of chloroform . 
Old a d  new m q i c a l  lmspitals 

Returning to Chambers Street ,  we find a t  e i ther  end s i t e s  of considerable 
antiquity, re lat ively unchanged, both of which a r e  worth visiting. A t  the 
eas t  end of Chambers Street ,  across the South Bridge, is Infirmary Street.  
Walking down Infirmary Street  we m e  within view of what s ta r ted  i t s  l i f e  
as  the High School and was converted i n  1832 i n t o  what became known a s  the 
Old Surgical Hospital. 



It was i n  this hosp i t a l  t h a t  t he  f i r s t  operation was performed using 
chloroform a s  an  anaes thet ic ,  with Professor James Miller a s  the  surgeon 
and Simpson holding the  pa t i en t ,  a 4 o r  5 year o ld  g a e l i c  speaking c h i l d  
with osteomyelit is  of the  radius.  Also a t tending were Robert Chr is t i son 
and, by chance, ProEessor Dumas of Pa r i s  (who had f i r s t  ascer ta ined 
chloroform's c h m i c a l  composition i n  1835). 

The building s t a r t e d  l i f e  on the  24th June 1777, the  foundation being 
l a i d  of what was t o  be the  second High School ( the  f i r s t  had been hilt 
i n  1578). One of  the  f i r s t  pupi ls  i n  1779 was the  young ( S i r )  Welter 
Scot t .  By 1828 t h e  school decamped to  i t s  t h i r d  s i t e ,  newly b u i l t  on 
Calton H i l l ,  and the  disused school house was so ld  t o  the  managers of 
t he  Royal I n f i m r y  f o r  f3500. It was adapted t o  form a su rg ica l  
hosp i t a l  and opened i n  1832 with 32 su rg ica l  beds, an  opera t ing t h e a t r e  
having been b u i l t  on the back. The New Surgical  Hospital  was added t o  
the  Old, when i n  1853, a purpose b u i l t  extension was opened with a 
f u r t h e r  128 beds. The Infirmary 7 l so  purchased o r  leased o the r  houses i n  
and around the  a rea  of Surgeons Square which was behind the  old  High 
School and i t  was i n  t h i s  complex of assor ted  and o f t en  unsui table  
buildings t h a t  Simpson, Syme and Joseph L i s t e r  worked. 

Today the  bui ld ings  appear almost unchanged from the outs ide ,  t he  same 
pa t t e rns  of l ichen blackened stones a r e  v i s i b l e  i n  three photographs 
spanning 136 years. The o ld  su rg ica l  hosp i t a l  is  p a r t  of t he  
University 's  Dental school and the  new su rg ica l  hosp i t a l  t he  Geography 
Departme:t. The a rea  behind the old  s u r g i c a l  hosp i t a l  was ca l l ed  
Surgeons Square and the  Old ~urgeons 'Hal1  o f  1697 st i l l  s tands  there.  
On the west s i d e  oE the  Square used to  s tand the  d i s sec t ing  roans that 
Robert Knox used and which were supplied with bodies by the  infamous 
Burke and Hare. Next door to  t h i s  were the  rooms of the Royal Medical 
Society. 

These b$.ldings - the  o ld  and new su rg ica l  hosp i t a l s  and the  o l d  
Surgeons Hal l  can a l l  be viewed from the  ou t s ide  and a r e  well  worth a 
v i s i t ,  the  atmosphere on a q u i e t  weekend is most impressive. No noise  
but  a clamouring of memories. 

At the  o the r  end of Chambers S t r e e t  is t h e  Kirk of Greyfr iars  - t h e  
f i r s t  church t o  be b u i l t  a f t e r  the Reformation and opened i n  1620. The 
National Covenant was signed i n  the church i n  1638 and many famous 
Edinburgh inhabi tants  were buried i n  t h e  churchyard i n  succeeding 
centur ies .  ?tro graves oE i n t e r e s t  t o  anaes the t i s t s  a r e  those of Joseph 
Black and Alexander Monro secundus. Black's is  i n  a p a r t  of t he  
churchyard now kept locked, but ~ o n r o ' s  grave, with t h a t  of h i s  f a the r ,  
is  e a s i l y  found by taking the  path which goes due south from the  south 
west corner of t he  k i rk .  The grave of f a t h e r  and son is a l i t t l e  way 
down on the  r igh t .  Monro secundus (1773-1817) is known from our anatomy 
a s  the  namer of the  foramen of  Monro bu t  he ' s  important f o r  h i s  thoughts 
on resusci ta t ion.  

William Cullen wrote a l e t t e r  t o  Lord Cathcart  'concerning the  recovery 
o f  pa t i en t s  drowned and seemingly dead' which was published i n  'Journals 
of t he  Board of Police '  i n  1774. 



' D r  Monro informs me,it  i s  very pract icable  t o  introduce d i r e c t l y  i n t o  
the  g l o t t i s  and trachea, a crooked tube, such a s  the  ca the te r  used f o r  a 
~ m l e  adul t .  For t h i s  he oEFers the following di rect ions .  The surgeon 
should place himselE on the  r i g h t  s i d e  of the  pa t i en t  and introducing 
the foref inger  of the l e f t  hand a t  the r i g h t  corner of the  pa t i en t ' s  
mouth, he should push the  point  of i t  behind the  e p i g l o t t i s ,  and using 
this a s  a d i rec tory ,  he may en te r  the  ca the te r ,  which he holds i n  h i s  
r i g h t  hand a t  the  l e f t  corner  of the  pa t i en t ' s  mouth till the  end of it 
i s  passed beyond the point of the EorrEinger and i t  is then t o  be l e t  
f a l l ,  r a t h e r  than pushed i n t o  the  g l o t t i s ,  and, through t h i s  tube, by a 
proper syr inge attached t o  i t ,  a i r  [nay be with c e r t a i n t y  blown i n t o  the  
lws . ' 
Greyfr iars  Kirkyard has an atmosphere of i ts  own. The older  seventeenth 
century graves leave an e e r i e  sensat ion with t h e i r  carvings of  skeletons 
and l a t i n  mottoes, usual ly  oE the  'Hodie mihi,cras t i b i '  type.* 

Leaving Greyfriars,  I would now l i k e  to  consider the New Town. Although 
p a r t s  of the  town seem q u i t e  unchanged, t he re  is no t r ace  of Alexander 
Monro's house i n  S t  Andrew's Square. He l ived a t  30 and 32 a t  various 
times. No.32 is now replaced by an Insurance Off ice  and No.30 was on the  
s i t e  of what is now the  entrance t o  the bus s t a t ion .  

PrFnces S t r e e t  - Sym? and Simpson 

Princes S t r e e t  has severa l  s i t e s  of i n t e re s t .  James Syme was born a t  56 
Princes S t r e e t  i n  1799. The house is now replaced by a hote l .  The 
Scot t i sh  Society of Anaesthetists was founded a t  the BaLTloral Hotel on 
February 20th 1914. This was, I think, where L i t t l ewmd ' s  s t o r e  now 
stands t o  the west of the foot  of the  Mound. J u s t  oEf Princes S t r e e t  a t  
t he  e a s t  end, on the North Bridge under the  North BriFish Hotel t he re  is 
a plaque marking the  s i t e  of Duncan and Flockharts premises i n  1847 
when the  chemists provided chloroEorm f o r  Simpson. I have met and 
anaesthetised the daughter of the  man who was reputed t o  have del ivered 
t h i s  f i r s t  bo t t l e .  

A t  the  west end of Princes S t r e e t  i n  the  gardens on the  south  s i d e  of 
the  s t r e e t ,  i s  the  s t a t u e  of James Simpson. This was paid f o r  by publ ic  
subscr ip t ion a f t e r  h i s  death,  was sculpted by William Brodie and c a s t  i n  
bronze i n  London. When it was unshipped a t  Lei th  an arm came off  but  i n  
1873 i t  was unveiled by Lady Galloway before a d i s t i ~ u i s h e d  gathering 
with due ceremony. It i s  no t  set off  t o  advantage by its l ea fy  
surroundings l ~ u t  i t  has a c e r t a i n  a t t r ac t ion .  There i s  irony i n  tha t  i t  
overlooks James Syme's grave i n  S t  John's Churchyard j u s t  t o  the  west, 
Syme dying a few weeks a f t e r  Simpson. 

S p e ' s  town house, a t  t he  peak of  h i s  powers, was 9 Charlotte Square and 
a f t e r  h i s  death  the  house was l i ved  i n  by h i s  son-in-law, Joseph L i s t e r .  
Tnree houses c lose  t o  t h i s  on the  north s i d e  of Char lot te  Square a r e  now 
owned by the  Nationa1,Trust and i t  is poss ible  t o  v i s i t  No.7 a s  a member 

;: For those who have l i t t l e  Latin,  I be l i eve  t h i s  means ' today f o r  me: 
tomorrow f o r  you' ! Ed. 



(o r  for  f1.70 per adult,85p.concession, i f  not a member). Five rooms on 
three f loors  can be seen i n  No.7, called the Georgian House and these 
give a good understanding of what these houses were l ike ,  a t  l eas t  i n  
the eighteenth century. 

Moving out of Charlotte Street  into Queen Street  we come t o  No.52 which 
was the home of Jams Simpson from 1845 u n t i l  h i s  death i n  1872. The 
house now belongs t o  the Church of Scotland, and they allow v i s i t o r s  i n  
t o  see the downstairs front room, known a s  the Chloroform Room, where 
the experiments of 1847 took place. The ground f loor  was, i n  l a t e r  years 
used a s  a consulting room Eor poorer pat ients ,  usually seen by  imps son's 
assis tants ,  with the well-to-do patients being seen by Simpson himself 
on the f i r s t  floor. The family lived i n  the upper reaches. The house 
must have seen sane entertainirq: occasions during the 40'9, 50's and 
60 ' S. Apart from chloroform and other post-prandial inhalations ,. people 
came from a l l  over the world t o  see Simpson whose hospi tal i ty  was 
proverbial. There were always v i s i to rs ,  coming for  breakfast, for  lunch 
and even for  dinner though he t r ied to  keep the evening meal a family 
a f fa i r .  He eventually acquired i n  addition, a house in  Trini ty ,  to which 
he escaped a t  times for  peace and quiet but i t  was a t  52 Queen Street  
that  he died on May 6th 1870. 

He was p i e d  on May 6th 1870 and a contemporary account t e l l s  the 
story: The day was warm and bright and vast  crowds thronged every 
s t r e e t  from h i s  house to  the grave on the southern slope of Warriston 
Cemetery, and on every s ide were heard ever and anon the lamentations of 
the poor, while most of the shops were closed and the b e l l s  of the 
churches tolled. The spectators were estimated a t  100,000 and the most 
intense decorum prevailed. An idea of the length of the procession may 
be gathered from the fac t  that  although i t  consisted of men marching i n  
sections of four i t  took u p ~ a r d s  of 33 minutes t o  pass a cer tain point' 

Warriston Cemetery i s  approached via Warriston Gardens which comes off 
Inverlei th  Row t o  the south of ~ e r i o t ' s  sports ground. On entering the 
gates of the cemetery, there i s  a path leading almost due south oEE 
which several paths run to' the east  between l ines  of graves. Between the 
4th and 5th paths from the gate ,  about 100 yards from the south rurming 
path, l i e s  the Simpson family grave and it may be approached by via  
e i ther  the 4th o r  5th path. The family grave is marked by an obelisk 
engraved with the names and dates oE Simpson's wiEe and children. 
Several fee t  i n  front of the obelisk on plain sandstone , with a simple 
squared design i s  engraved 'S i r  James Young Simpson, Bart MA DCL, born 
1811 died 1870'. The grass grows high on e i ther  s ide  and the l a s t  couple 
of times I 've  been there, there has been an aura of quiet  repose, with a 
sense of damp decay and perhaps unintentional neglect. 

I f  your thoughts a t  th i s  point a re  rather miserable and morbid, there 
a r e  one or  two other places to  v i s i t  on the way back to Edinburgh which 
might dispel the gloom. 

Stockbridge was where James Young Simpson spent his  early years. I n h i s  
boyhood, and a s  a student, he lived with h i s  brother, David Simpson, who 
was a baker and had a shop a t  No.1 Raehrn Place on the corner of Dean 
Street .  When he f i r s t  began t o  practise a s  a physician he moved a few 



yards i n t o  town t o  a f i r s t  f l o o r  Ela t  a t  No.2 Deanhaugh S t ree t .  I n  1840 
he was l i v ing  i n  No.1 Dean Terrace, a l i t t l e  nearer t o  town and i t  was 
t o  t h i s  Ela t  t h a t  he brought h i s  w i E e ,  j u s t  before he gained t h e  
Professorship of Midwifery. 

k i n g  c lose r  t o  the  cen t r e  of Edinburgh we Eind No.3 Great King S t r e e t  
which was where S i r  Robert Chr is t i son lived. Chr is t i son (1797-1882) was 
Professor of Medical Jurisprudence and then Materia Medica. Fanous a s  a 
toxicologis t ,  he chaired the  comnittee which issued the f i r s t  
pharmacopoea of Great Br i t a in  and I re land and is well-known f o r  h i s  
pllarmacological researches,  on amongst o the r  thingy, the ca labar  bean. 

Final ly ,  a t  28 Heriot Row, we Eind the  house of S i r  Douglas McLagan, 
born i n  1812 and died here  on 5th  April. 1900. He was Professor of 
Medical Jurisprudence E m  1862 t o  1897 and was i n  e a r l i e r  l i f e  a not& 
w i t  and raconteur. H e  wrote many poems o r  l ays  Eor medical dinners o r  
occasions and these were published i n  1850 a, 'Nugae Canorae ~ e d i c a e '  - 
Lays by the Poet laureate. of the  New Town Dispen~ary.  

I n  conclusion, though you may have keen l e f t  with the  f ee l ing  t h a t  one 
3-4 s torey Georgian building looks much l i k e  another from the  outs ide ,  I 
hope t h a t  the people and the  events that I 've  described have made t h i s  
an in t e re s t ing  tuur. 



EARLY l3IsIuRY OF eZHFR m W R O F O R M  ANAFSMFSIA 
F & O n W E L S t I ~ ~  

Weekly Welsh newspapers printed i n  the 1847-1848 period a r e  a wealthy 
source of information on the introduction of ether and chloroform. 
Another source is  the very detailed minutes of the management cornnittee 
meetings of the old Swansea Infirmary and old Swansea General & Eye 
Hospital from 1817 t o  1948. There is pract ical ly  no c l i n i c a l  material 
recorded i n  these books - even the introduction of ether i n  1846 i s  nbt 
mentioned, the only concern being the lack of funds. 

One of the medical men present when Liston used ether  fo r  the f i r s t  time 
on the 19th December 1846 was DK James Couch, who l a t e r  was i n  medical 
practice i n  Swansea for  34 years and whose son, Dr J.Kynaston Couch, was 
the f i r s t  pathologist and chloroformist appointed i n  Swansea i n  1889. 

Tne newspapers of January, February and March 1847 record the use of 
e ther  a t  a number of places outside Wales. A t  Bristol on 31st December 
1846, the second ether anaesthetic i n  Britain was given by D r  
Fairbrother, the senior physician, who had been recomnended t o  its use; 
i t  i s  significant that '....he kept h i s  finger on the pulse' and watched 
the breathing. The fa i lu re  of ether i n  three operations a t  University 
College Hospital, two undertaken by Liston, was noted as  was the case of 
the lady a t  King's College Hospital who a f t e r  two or  three breaths 
preferred t o  be awake. Operations a t  Guy's, The London and Westminster 
Hospital under anaesthesia a r e  a l so  recorded. 

Its f i r s t  use i n  Ireland was i n  Dublin by a M r  McDonnell who sulxnitted 
himself to  the inEluence of e ther  f ive  o r  s i x  times before using it on 
h i s  patients.  Its use i n  Birmingham, Boston Lincolnshire, Doncaster, 
Dumfries, Shrewsbury and Stroud a re  recorded. In Edinburgh an un-united 
fracture of the l e f t  leg was operated upon by Professor Miller, using 
for  anaesthesia a Squires' apparatus which had been sent to  him by 
Listo:, '.. .a very sui table  g i f t  from that eminent surgeon t o  h i s  old 
pupil .* Deaths a t  the Essex and Colchester Hospital and Grantham i n  
hncolnshire  a re  recorded. 

Tne f i r s t  use of ether i n  Wales was a t  Swansea and i s  recorded i n  a 
l e t t e r  dated 13th January 1847 from Mr Henry Wiglesworth t o  the edi tor  
of The Cambrian newspaper. It was for  a tooth extraction a t  M r  
Wiglesworth's residence. He was a surgeon to the Swansea Infirmary and 
a pupil of Liston. In h i s  l e t t e r  he used Liston's words: 'I feel  sir, 
with Lis:on, that  th i s  remedy i s  indeed a great thing for  operating 
surgeons and added: 

' I  cannot but believe that  i t  w i l l  very considerably a l l ev ia te  the 
sufferings of thousands - that  i t  w i l l  be the salvation of many l ives  - 

* This or iginal  apparatus i s  thought to be the one that can now be seen 
i n  the museum housed a t  the Royal College of Surgeons, Edinburgh having 
been re-discovered by the museum's current curator D r  A.Masson. Editor 



and one of the gr,eatest boons which the public wi l l  receive from the 
medical profession . 
The Eirst major operation performed under ether i n  Wales was a t  Wrexham 
i n  early February 1847. It was an amputation a t  the thigh and is of 
in te res t  i n  that  there was vomiting, '...the stomach during its admin- 
i s t ra t ion  having several times ejected its contents'. Later, on 19th 
February 1847, the f i r s t  cap i ta l  operation i n  Swansea - an amputation - 
was performed by Henry Wiglesworth a t  the Swansea Infin~lary. On the 
same day 'Etherism a t  Aberystwyth' was described. The operation was for  
the removal of a lar&e breast tumour a t  the lady's residence. The 
surgeon Eirst s u h i t t e d  h i s  two pupils  o ones and Davies) and his  coach- 
man t o  ebher - ' t o  t e s t  the power of e ther  and the soundness of h i s  
apparatus . The inhaler was Mr Smee's, manufactured by Horne of Newgate 
Street ,  London. 

On 13th February 1847 a t  Blaenavon, a diseased bone of foot was operated 
u p n .  Ether was also used a t  4bergavenny, Bala, Bangor (on a pat ient  
from Llanfaid i n  Anglesey), a t  LLanelli, M o m t h  and Llangefri i n  North 
Vales. 

I t  i s  noteworthy the operating fees a t  t 'mt period allowed by the Poor 
Law Cornnissioners varied Fron L5 for amputation, strangulated hernia, o r  
treatment of compound fracture, to  El for  simple fracture. 

Of particular in te res t  is  a f a t a l  accident i n  l a t e  March 1847, a t  
Rangor. 4 man suffered multiple carminuted compound fractures of both 
legs and one thigh. Due to shock, the surgeon oE the week and the 
senior surgeon decided to postpone the operation un t i l  the next morning. 
A t  9a2n the next day a double operation was performed. The pat ient  died 
a f t e r  15 minutes; this  could be the f i r s t  anaesthetic 'death on the 
table'  .* 
In l a t e  November 1847 the use of chloroform by Professor Simpson a t  
Edinburgh is well documented i n  four Welsh newspapers. Others l a t e r  
record chloroform administered for: 

- a mastectomy i n  Liverpool, using a sponge 
- i n  Gloucester, i n  a case of severe burns for  release of 

contractures of both elbows, using a handkerchief 
- i n  Somerset for  the removal of a tumour, where writing paper 

and a handkerchief were used - i n  Cheltenham f o r  converging squint, and - on board ship fo r  a dental extraction, where the surgeon 
sniffed the handkerchief afterwards and b e y e  unconscious - with the headlines 'Doctor caught napping . 

k deaths a re  recorded, one during and one a f t e r  dental extraction. In 
Yorkshire, the son of the West Riding Coroner died during extraction of 
s i x  teeth and Dr Anderson of Birkenhead, died 48 hours a f t e r  the 
extraction. 

* D r  T.Bai1lie haa suggested that  the f i r s t  anaesthetic i n  Scotlandlon 
19th December 1846 may have been f a t a l  - see 'From Boston to Dumfries . 

Edi tor  



Moroform in Wales 

In  Wales, the  f i r s t  chloroEorm anaesthet ic  was given i n  Swansea, again 
i n  midwifery. It was recorded i n  a l e t t e r  t o  The Cambrian dated 17 
December 1847, from Dr Edward Howell, Physician to  the  Swansea 
Infirmary. Dr.Howel1 had read medicine a t  the  Univers i t ies  of London, 
Pa r i s  and Edinturgh. A t  t he  age of 22 he  was awarded thel  MD a t  
Edinburgh f o r  a t h e s i s  on t h e  topic  'De asthmate spasmodico . In  
pr ivate  p rac t i ce  he undertook obs te t r i c s .  Also i n  December 1847, 
chloroform was used f o r  a boy with severe i n j u r i e s ,  i t  was a l i f e  saving 
operation only made poss ible  aEter t he  use  oE the  most a c t i v e  
stimulants.  I n  the  same month a t  Blackwood, a pa t i en t  with compound 
f r ac tu res  had both legs  amputated. He was so  shocked tha t  operation was 
only poss ible  24 hours a f t e r  the  accident and the  anaes thet ic  was given 
by Dr Young 'with such care ' .  In  January 1848 a t  Monmouth a l a rge  
tumour of t he  Pack was removed, the  chloroformist  was Dr Andrews. The 
repor t  notes: we had the  pleasure of inspecting Dr ~ n d r e w ' s  apparatus 
and were pa r t i cu la r ly  s t ruck  with i t s  exceeding s impl ic i ty ' .  

I n  June 1848 an amputation a t  t h e  thigh was performed i n  Swansea, e t h e r  
having previously been t r i e d  unsuccessfully;  removal of a cancerous 
b reas t  a t  Caernarvon was recorded i n  July  of t he  same year. 

An i n t e r e s t i n g  death  is that oE a young g i r l  of  1 5  i n  the  p r a c t i c e  oE 
Dr Meggison of Winlanton, near Newcastle.* The coroner 's  jury  verdic t :  
' . . . . . .died from congestion of lungs from the e f f e c t s  of chloroform' . 
I n  the  Lancet of 12 February 1848' Professor Simpson wrote that he 
f i f f e r e d  from t h i s  ve rd ic t  and belfeved t h a t  i t  should have been .... died from the  means t o  revive  her . Cold water and brandy had been 
poured i n t o  her  mouth. Simpson j u s t i f i e d  h i s  decis ion by the  
pathological changes, which he believed were exactly those produced by 
asphyxia. 

4 few weeks l a t e r ,  Henry iglesworth addressed a l e t t e r  t o  Professor 
$impson through the  L a n c e t J  Wiglesworth d i f f e red  f r w  Simpson, s t a t i n g  .... equally,  candidly I w i l l  s t a t e  my opinion t h a t  Simpson's reasons 
a r e  not i n  accordance with sound physiological doct r ines '  and ' I  bel ieve  
with the jury ,  with Drs Meggison and Glover, S i r  John F i f e  and a l l  those 
being i m e d i a t e l y  concerned with the case t h a t  the poor g i r l  died from 
the  e f f e c t s  of chloroform and nothing else)'. 

It is of i n t e r e s t  t ha t  a few weeks e a r l i e r  Wiglesworth had gained the  MB 
degree of the University oE London, with a univers i ty  scholarship  and 
two gold medals, one i n  physiology and comparative anatomy, the  o the r  i n  
midwiEery and diseases  of women. Wiglesworth l a t e r  became Governor of 
Van Dieman's Land (today Tasmania). 

Other uses of ether and chloroform 

The improper use  of e the r  and chlorofom is mentioned on three  
occasions. 

* This was the  famous Hannah Greener case. 
Editor 



First ly ,  by a nurse in  June 1847 with the chemist saying 'ether is a l l  
the go now . Secondly, by a respected medical practitioner i n  Edinburgh 
i n  February 1848 with the headlines: 'A form of mania in  Edinburgh . 
Instead of music and dancing, the learned doctor entered with a f lask oE 
chloroform and sponge and every guest had a' t r ip .  Some lovely lady 
said: 'oh, my beloved Charles come t o  my arms and some of the gentlemen 
'comnitted s l igh t  breaches of et iquet te ' .  Thirdly, by a sultan who 
ordered a quarter cask of chloroforin fo r  use of the ladies of h i s  harem. 

Ether was used for  a pat ient  with lockjaw and chloroform i n  a case of 
typhus and one of tetanus, repeated inhalations i n  each case. 

Veterinary use of chloroform i s  recorded i n  a dog, a horse and i n  a 
rabid t igress .  

Zucal application of chloroform was used i n  delayed labour and i n  the 
removal of a tumour of the so le  of the foot. 

The bnbr ian  oE ,March 1849 records the sinking o f  the 'Acadia' the rapid 
passenger steamer of 500 horse power which carried the news of ether 
across the Atlantic. She had been bought by the central  German 
government and equipped i n  Liverpool as  a war steamer. She sank i n  the 
North Sea. 
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EXAWLIS OF BELIEVING IS 

Professor J.B.Stetson 

Times change; human nature  remains the same. Many can remember the 
photographs and c ine  footage of Arthur Neville Chamberlain stepping from 
the  aeroplane waving a b i t  of paper and plagiar iz ing h i s  e l d e r ' h a l f  
b ro the r ' s  ( S i r  Joseph Austen Chamberlain) l i n e  'Peace i n  our  times . He 
wanted t o  believe.  The pe r s i s t en t  r e fusa l  t o  be l i eve  chloroform can cause 
unexpected deaths is a wellknown ta le .  E h e r  I saac  McKesson taught 
primary and secondary sa tu ra t ion  with n i t rous  oxide, promising s a f e  
a M m i n a l  relaxation. His followers wanted t o  believe.  I f  these c m e n t s  
a r e  the obverse, the neglect of James Esdai le  (who pract ised hypnotism 
under the  name oE Mesmerism) and the persecution of John El l io tson 
because of h i s  a f f i l i a t i o n  with the London Mesmerists a r e  examples oE the 
reverse.  In  the United S ta t e s  the  condemnation of curare  i n  the  1950s is  
a f a i r l y  recent example. People d id  not want t o  bel ieve  they could 
mis interpre t  observed r e s u l t s  and/or f a i l e d  t o  bel ieve  t h a t  which was 
seen. A s  a day t o  day example From our profess ional  l i v e s ,  th ink about 
premedication. 

'his review w i l l  recount the des i r e s  of Drs Gotton, Hewer and Wallis t o  
bel ieve  that d ie thy l  e the r  is NUT an anaes thet ic ,  r a the r  tha t  i t  i s  a 
v o l a t i l e  solvent t h a t  ca r r i ed  other  gases o r  chemicals t h a t  a r e  (were) 
the  t rue  anaesthetics.  

J H Cotton and Cotton Process Ether (CPE) 

Biographical inEormation about Cotton is sparse.  H e  was born i n  1891, 
died 21 November 1952. He received both an AB and MA from the  University 
of Toronto. He qual i f ied  there  i n  medicine i n  1915. He pract ised i n  
Toronto u n t i l  1935, then moved t o  Willowdale, a suburb of Toronto. 

He was not one to  hide h i s  l i g h t  under a bushel. Less than two years 
a f t e r  qual i fy ing he gave a t a l k  and e t h e r  demonstration before the  
Toronto Academy of Medicine. On 14 June 1917, h i s  demonstration was 
before the  P d i a n  Association a t  the  Royal Victoria 
Hospita1,Montreal . H i s  thes is :  ' e ther ,  e t h y l  e the r ,  with which we a r e  so  
Eamiliar, is not an anaes thet ic ,  and the analges ia  which comes from the 
administration of c m e r c i a l  e the r  i s  not due to  e the r ,  but r a the r  t o  the  
impuri t ies  occurring i n  i t ' .  

In  b r i e f ,  he termed some of the impurit ies i r r i t a n t s  and divided them by 
where he claimed they acted ( an te r io r  nasal ,  nasopharyngeal, e y ) .  He 
a l s o  divided the  e f f e c t i v e  pharmaceuticals o r  i npur i t i e s :  F i r s t :  
narcot ics  (producing per iphera l  congestion and drunkenness); second: 
analges ics  (producing l o s s  of sensation and per iphera l  vasmotor  spasm). 
' ~ b s o l u t e  e ther '  (made by Cotton, method not  reported) was a narcot ic ,  
but not an analgesic.  Therefore an analges ic  must be added t o  a c t  with 
it. Tne analgesic? Carbon dioxide! '.Absolute e the r '  was compared to  
n i t rous  oxide, and although McKesson was not  mentioned by Cotton, one 



wonders is Cotton had read McKesson's 1915 report on par t i a l  
rebreathing . Cotton did note Henry H i l l  ~ickman's 1828 use of carbon 
dioxide a s  an anaesthetic. 

Cotton constructed a can that acted i n  the manner of a syphon bo t t l e  so 
h i s  e ther  could be carbonated. He then 'discovered' that ethylene was a 
synergist with his 'absolute ether'and therefore added i t  to  h i s  
armamentarim. 'he  quantities u t i l i sed  were not reported. The schedule of 
the June 14th demonstration was l i s t e d  i n  the report: 
A t  -8:45am a c a t  received absolute ether  saturated with ethylene. 

' ..cat relieved of a l l  sensation, yet  capable of walking. ' 
-8:55arn a middle-aged Chinaman received absolute ether,carbon 
dioxide; 'Infected upper arm. Eight incisions were made over 
biceps.Patient Eree from sensation but not a t  a l l  unconscious. ' 
-9:lOam Same catlabsolute ether,catthyperaesthetic'. 
-9:20am A middle-aged Englishman received absolute ether-ethylene 
-15 minute operation. 'Resection splintered bone Erun elbow. 
Patient capable of carrying on conversation and yet was ent i rely 
free from sensation. ' 

Cotton's conclusions included: absolute gas-free ethyl-ether is  not an 
anaesthetic and i t  acts  only: (a)  as  a vehicle for  analgesia gases such 
a s  carbon-dioxide and ethylene and (b) as  a narcotic stimulant. 

Spreadisg the word 

m e  next year Cotton spoke i n  Indianapolis, ~ n d i a n a . ~ .  He noted 
alcoholics required 25 to 75% more ether than non-alcoholics. His 
phi1osophy:'I consider anesthesia a s  analgesia - blocking of sensory 
impulses from the periphery, plus narcosis - o r  sleep.' George W.Crile 
and T.E.Lower had published their  book entitledVAnoci-Association' i n  
1914. Yandell Henderson had published an a r t i c l e  on h i s  capnia-shock 
theory i n  the 1915 'Yearbmk of Anesthesia and Analgesia'f Cotton may 
have unconsciously melded these recently published ideas (plus 
McKesson's) t o  develop h i s  theories. The 1915 'Yearbook' was published i n  
1916, the year aEter Cotton qualified. Almost a l l  of the well-known 
people working with anaesthesia problms were represented a s  contributors 
(Crile among them as well as  A.Gocdma7 Levy and Willis Drew Gatch of 
Indianapolis. ) Certainly, these 'modern ideas would have influenced an 
informed audience and made them receptive to  Cotton's thesis.  
Indianapolis, s i t e  oE the meeting was not Ear from Toledo (Mc~esson), or 
Cleveland (Crile) and Gatch of India~iapolis employed par t i a l  rebreathing 
i n  def eeence to  Henderson' S teachings. 

Cotton now had CPE (cotton Process Ether) prepared in one ounce glass 
ampoules rather  l i k e  ethyl  chloride tubes. tIe had a l so  developed a closed 
system with a vaporizer , but no carbon dioxide absorber. 'The system as 
fed with 10 l i t r e s  of oxygen per hour ! 

The section of Cotton's report that  is labelled 'Analges,ia8 contains a 
tantal is ing paragraph that  i s  confusing. I t  is captioned: Exhibit B - 
Rebreathing of oxygen.' 'The ether container was f i l l e d  with caust ic  
potash s t icks i n  order t o  absorb any a c c m l a t i o n  of carbon dioxid(sic).  
An excess oE oxygen was given, 10 to  20 l i t r e s  per hour, and the blood 



pressure  readings were c lose ly  followed i n  20 cases.' War wounds were 
being t rea ted.  Had the  cases  received e t h e r  f i r s t  7 Was t h i s  c losed 
sys  tem e the r  anaesthesia ( o r  analgesia) with carbon dioxide absorption ? 
Dennis Jackson's 1915 machine used milk b o t t l e s ,  one f i l l e d  with lime 
water, m e  with weak sulphur ic  ac id;  ex i r e d  a i r  was pumped through the  
Eluids with a blower. Ralph Waters' 'to and f r o  system was t o  
developed i n  the  future.  Slaked lime had been used i n  England i n  1 8 6 a 7 3  
t o  allow reuse of n i t rous  oxide. I f  Cotton's pa t i en t s  had a l s o  received 
e the r ,  he was the  f i r s t  t o  have administered an anaes thet ic  with oxygen 
plus carbon dioxide absorption. 

Analgesia 

Cotton opened h i s  address before the  Dental Society of the  S t a t e  of New 
York ( ~ l b a n y  13-15 May 1920) with the  comnent: 'Ether 'gnalges ia  of 
complete type was p r a c t i c a l l y  unknown a s h o r t  time ago. Cotton had 
become very p ro f i c i en t  a t  a h i n i s t e r i n g  e t h e r  analgesia o r  had become an 
exper t  a t  hypnosis witho% knowing it. The technique of e t h e r  analges ia  
employed by J.Artugio Jr. was d i f f e ren t  from the  system used by Cotton. 
Artusio speciEied: ... ether-oxygen anesthes ia  to  the E i r s t  plane of the  
t h i r d  s t age  ( su rg ica l  anaesthesia) was established. '  Pa t i en t s  were 
intubated and then l ightened to  Stage I ( ~ r t u s i o  divided Stage I i n t o  
three  planes).  Hewer's c l i n i c a l  work with Ethanesal w i l l  be de ta i l ed  i n  
the  next sect ion of t h i s  essay, but a s  h i s  development of e t h e r  analges ia  
is prescient  oE Artusio, he w i l l  be quoted: 'It i s  sometimes poss ible  t o  
procure pe r fec t  analgesia without anaes thes ia ,  and i f  a long extra- 
abdominal operation is being performed, such a s  an  extensive tendon 
t ransplanta t ion,  the pa t i en t  can usually be allowed to  become exceedingly 
l i g h t ,  and may even be blinking h i s  eyes,  b u t l l ~ l l  remain q u i t e  
motionless, breathing qu ie t ly ,  and not  f ee l ing  pam. 

Cotton's production of den ta l  analgesia with h i s  nasal  mask, CPE and a i r  
is reminiscent of  the  gas/oxygen/trichloroethylene analgesia used i n  the  
1950's and 60 's  with a demand Elow apparatus. 

A representa t ive  of the  Chi Pont Company was present  a t  t he  den ta l  meeting 
held i n  Albany. He reported CPE was: ... absolute  d i -e thyl  e the r ,  with 2 
per  cen t  volume of ethylene, and % per cent  volume of carbon d iox id ( s i c ) ,  
and 1 per cen t  by weight of alcohol to  keep i t  from f ros t ing  on a mask. 
( ~ i g u r e )  I n  h i s  c l i n i c a l  d i r ec t ions ,  Cotton noted he used o i l  of rose  o r  
another essence t o  hide the  odour of the  e t h e r  ( a  system introduced by 
Gwathmey who l iked o i l  of b i t t e r  orange).Cotton had developed a nasa l  
mask-two tube inhaler  with a one ounce CPE Bottle.  He claimed h i s  system 
was s a f e  '...even Eor foo l s . '  and tha t  h i s  pa t i en t s  never vomited. 

I n  the  same year t h a t  Cotton spoke tq the  d e n t i s t s  (1920), Dr.Joseph 
E.Lumbard of New York City presented Remarks on Cotton Process Ether  
from Personal Experience and the Reports of Other Observers' a t  the  
Eighth fynual Meeting of the American Association of Anesthet is ts  i n  New 
Orleans . Lumbard t r i e d  t o  obta in  CPE analges ia  ' . . . in  a few cases,  and 
my experience has been that of o thers  - sone appeared t o  be q u i t e  
successful while o thers  passed i n t o  su rg ica l  anesthesia ...' He had used 
CPE 400 times and f e l t  CPE was a stronger e the r  during inductions but 
f a i l e d  t o  not ice  any di f ferences  during maintenance. Recovery '...seemed 



l e ss  disturbed.' CPE wa? less  i r r i t a t i n g ,  but there was '. ..more of a 
tendency to cyanosis.. . Dr Freeman Allen of Boston f e l t  l . .  .5 to  6 
ounces of CPE suff icient  f o r  the same period of semi-open etherization 
provided by 8 ounces of other ether '  . Dr, Ray Rice of Colurnbus, Ohio, f e l t  
i t  was good'. .. .by the closed method. .. but- tha t  i t  didn ' t  compare with 
other ethers by the open method. D r  A.S McCormick of Akron, Ohio, 
canpared Squibb, CPE and Mallinckrodt ethers fo r  the time taken for  
induction and average amounts used. CPE and Mallinckrcdt ethers yielded 
similar resul ts  i n  both categories ;Squibb was infer ior  i n  both. Dr 
Isabella Herb of Chicago f e l t  CPE was between ether and chloroform i n  
action. Dr C.C. 
McLean of Dayton used CPE only 
(400 cases) i n  ei ther  the Den 
Morgan o r  the Gwa thmey 
apparatuses and had good 
resul ts .  He was the only one 
oE the responders who claimed 
t o  be successful a t  inducing 
CPE analgesia. During his 
discussion Lumbard reported 
that  although ethylene was a 
potent synergist with ether, 
alone i t l . . a c t s  a s  an iner t  
gas l i k e  nitrogen. ' 

me last article published 
about CPE appears t o  be that  
of Paul Cassidy DDS, of 
encinnati,ohio. was l ~ ~ ~ d  
by proxy during the Joint 
Meeting of the Canadian, 
Interstate and New York Anae- 
s t h e t i s t s  with the Ontario 

A n c s t h c s i a  a n d  Analgesia - Dccemb'cr 1922 

After  Seventy- Five years - 
A N e w : ~ r ~  in Etherizotion 

INCE Lone Arat umrd. and  M D I I D ~  firat publicly demon. 
atr.t=a e ther  nn.nth=ola, th. improv.m.nt OI  athmr. 
Ir.llon ha, been predisatad o n  the chomis.1 .chl.remcnt 
01 a n  ~ b s ~ I u t ~ 1 y  pu'e dL.oth~l -1h.r. Hence the nurprimo 
af p h . r r n . s o l ~ ~ 1 ~ 1 ~  a n d  phym1si.m~ wham Coilon. bt1.r 

7s ,..,., -nnouneed th:t a b o ~ l ~ t .  di-ethfl  ether. while . powerful 
narcotic poison,  w.8 not m desirabl. aurgic.1 nnaethctis and  tha t  th. 
=thcr# ~ o u I ~ ~ c ~ T  u m d  f o r  aurrical a n ~ l h a s l -  0;-d their anmsthmti~ 
p r o p e r t i a . l o  t h e  preaenc. of ==rtoin ~ y n e r ~ l s t i s  ~na.n-tharrby 
cstablirhlhy a new or. In~ne~the.1..  

1 N ACCORD with !ha pol ic j  .l th. DuPont  company of co'nstanlly 
etrlvinr t o  Impror. Lt. products and. Incremn. their dphar. of 

un.tulnafia. (L r.. .t.enc. a r r a n r e d  t o ' f o l l o r  out  th. .I.bar.te and  

&ssidy developed a machine 
made of copper that  allowed 
opening of the cans within the 
closed machine so none of the 
gases were lo7t.An e l e c t r i c  
l igh t  p l b  . .hermetically 
sealed.. from the CPE was 
employed to keep the 
anaesthetic a t  ' . .a very even 

of ethylene from opened cans 
THE RESULT W... th., preduslian -1. a n  improved an.mlhe.1. 

e ther  harimg .lam th. proportia; : o f  I yonrr.1 .nalrrnle. It  
of CPE(quoted by Colonel i. thin new cthor, n o r  prepared o n  comrnercl.1 1c.1.. which 1. 

Webster in his 1924 textbook), offwed t o  tha m.dLenl a n d  d e n t 4  praleaalann .a DuPONT C D l 7 O N  

Pant supplied in tins PROCESS ETHER,.Ior sureical .ncalhcaI., oral auraer r  a n d  don- 
tiatry. obntrtric.1 .n.lyeaia and somblncd anocitheaia. 

(I believe i n  f wund size).  
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temperature.. ' This was ' ..to 
produce an even flow of the du Pont advertisement for  C.P.E. 
en t i re  mixture as 



or ig ina l ly  compounded, which i s  a f t e r  a l l ,  t he  only excuse f o r  i t s  being 
u t i l i zed . '  A c r i t i q u e  oE Cassid 'S a r t i c l e  e n t i t l e d  'S -  ty-Seven Years 
Ago i n  Anesthesia and AnalgesiaY was published i n  1989't. The reviewer 
wrote: 'The theory was t h a t  ethylene (an explosive N20 i E  you w i l l )  
speeds induction of anaesthesia and decreases the  amount of e the r  needed 
t o  maintain anes thes ia  while the  GO;! assures  t h a t  t he  pa t i en t  keeps 
breathing.' It is  obvious the reviewer was not  Earniliar with Cotton o r  
CPE. I n  re t rospect  one wonders i f ,  i n  a closed system, the  ethylene and 
carbon dioxide would bubble off  (especia l ly  with the  a i d  of the  warm 
e l e c t r i c  l i g h t  bulb) ,  and a t  t he  time of induction present t o  the  
p a t i e n t  anaes thet ic  gas mixtures with high p a r t i a l  pressures of ethylene 
and carbon dioxide. The r e su l t ing  hyperpnoea (never noted by Cotton o r  
the  few o the r s  who recorded t h e i r  r e s u l t s )  would allow a rapid  
adjustment t o  a high insp i r a to ry  l eve l  of e the r .  

Quistopher L ~ @ o n  Hwer, Robert l ade r  Plackenzie Wallis and EChanesal 

C.Langton Ilewer died on 28th January 1986 i n  h i s  n i n e t i e t h  year.15 He 
qua l i f i ed  Erom S t  Bartholomew's Hospital  i n  1918, served i n  the  RAMC 
under the  tu te lage  of Dr Torrance Thmpson of Edinburgh and returned to 
Bar t ' s  i n  1919. H e  worked with D r  HEG Boyle, promoted Ethanesal (with D r  
\ Ja l l i s ) ,wrote  books ,chapters ,ar t ic les  and was the Founder Editor of 
' ~ n a e s t h e s i a '  (1946-66).~e was the  Pres ident  of the  Section of 
Anaesthetics of the Royal Society of Medicine and of the B r i t i s h  Medical 
Association, a founder rnenber of the Association oE Anaesthet is ts  of 
G r e a t  Br i ta in  and I re land and an examiner f o r  the Diploma i n  
Anaesthetics. He received both the  Henry H i l l  Hickman and the  John Snow 
Medals i n  1966. He l ived through the evolution of what we may t e rn  
modem anaesthesiology and was a key contr ibutor .  The b i z a r r e  Ethanesal 
episode, with the  contention pure e the r  was not  an anaes thet ic  
occurred e a r l y  i n  h i s  career .  Later i n  l i f e  he seemed t o  have wiped i t  
from h i s  memory. 

R.L.Mackenzie Wallis P4A 1% died on 1 s t  April  1929 a t  the age of 43. His 
f i r s t  degree was a BA From Cambridge. H e  arrive& t o  work i n  the  
laborator ies  a t  S t  Bartholomew's Hospital  i n  1911 . An WSSA was 
earned i n  1913. H i s  work i n  the  chemical pathology laboratory continued 
u n t i l  he leEt  f o r  service  i n  India  i n  the RAMC. While i n  India  he began 
s tud ie s  of the  pur i ty  and decomposition of anaes the t i c  e thers .  A,Eter t he  
war he obtained an MD (Cambridge 1919). H i s  obituary noted: He took 
chemical pathology t o  the  bedside with a genius and v e r s a t i l i t y  t h a t  
w i l l  long be unequalled.' The obituary made no note  of h i s  work with 
e the r s  nor of Ethanesal. 

Wallis and Hewer read t h e i r  papers before the  Sec t ioy f f  Anaesthetics of 
t he  Royal Society of Medicine on 1st Apr i l  1921 . P a r t  I oE the 
presentation was by Wallis who l i g h t l y  reviewed h i s  work i n  India ,  h i s  
discovery t h a t  ketones a r e  the  magic p a r t  necessary Eor anaes thes ia  when 
e the r  is used. He reported t h a t  h i s  pu r i f i ed  e the r s  would nqt  induce 
anaesthesia i n  animals. Wallis d i s t i l l e d  t h e  e the r s  with . .f inely 
divided permawate.. ' , 'oxidation of impuri t ies  occurred.. ' , ' . . a l l  
mercaptans were re ta ined i n  the  residue.' Shaking the  d i s t i l l e d  water 
with anhydrous copper sulphate  removed any t r aces  of water, alcohol and 
peroxides; i t  was non- i r r i ta t ing but was not an  anaesthetic.  Wallis knew 



of Cotton's '..production of an  e the r  i n  America (Canada)..' and t r ea t ed  
h i s  product with carbon dioxide. After experimentation, he concluded 
'..carbon dioxide play? littl,e, i f  any p a r t  i n  producing 
anaesthesia, .  . ' , but l t  d ld  exe r t  . .a s t a b i l i s i n g  effect. .  ' . Ethylene 
prepared from sulphuric ac id  and e thy l  alcohol had a pleasant odour and 
l i t t l e  e f f ec t ;  i E  phosphoric ac id  was employed r a the r  than sulphur ic  
ac id ,  t he  odour Mas r a the r  l e s s  pleasant and the ethylene l e s s  e f f e c t i v e  
( t h e  ethylene Luckhardt and Car ter  employed i n  t h e i r  seninal  experiments 
was generated with phosphoric ac id;  they then switched t o  99% pure - 
other  1% unknown - comnercial welding preparation fo r  t h e i r  experiments 
on themselves and other  humans !) 

Wallis decided ketones were the  v i t a l  impurity. He added ketones 
(l.. those i n  the middle of  t he  ser ies , .  . ')  t o  h i s  pur i f ied  e the r  where 
he f e l t  they Eomed a '..loose chemical combination..' with the  added 
carbon dioxide and ethylene. The firm of Savory and Mwre began 
producing the  product f o r  the  comnercial market under the  t r ade  name 
Ethanesal. The amount of ketone reported t o  be i n  Ethanesal varied from 
2 t o  X .  In  a shor t  a r t i c l e  i n  the  May 1921 ' S t  Bartholmew's Hospital  
Journal '  Hewer wrote t h a t  t he  ketones were 'Eai r ly  high up i n  the  
series.'" h e  amount and type of the  ketones seemed t o  be a moving 
target ;  l a t e r  object ive  examinations of Ethanesal by ou t s ide  
inves t igators  revealed the  product contained no ketones. I n  t h i s  repor t  
Hewer l i s t e d  300 usages (ages of p t i en t s -3  months t o  70 years;  
duration 5 minutes to  2 hours 45 minutes)and t h a t  48% '.had no vomiting 1 whatever .This finding is r a t h e r  in teres t ing.  The pa t i en t s  a l l  received 
a t ropine  before the  anaes thet ic ;  morphia was no t  administered '..unless 
very exc i t ab le  o r  nervous,. . ' but morphia was administered ' . . j u s t  
before the  pat ient  regains consciousness..' In the  l a t e r  a r t i c l e  i n  the  
'Lancet' , Hewer noted 500 administrations of Ethanesal. 

Hewer's monograph 'Anaesthesia i n  chi ldren '  was published i n  192318. It 
may be the  Eirst book dedicated t o  paed ia t r i c  anaesthesia.  The chapter  
on Ethanesal contained i l l u s t r a t i o n s  of h i s  continuous Elow dr ipper  and 
b o t t l e  f o r  endotracheal insuff la t ion.  He reported 3000 'EthanesaL 
anaes thet ics  i n  2% years. The same chapter  appeared i n  P r a c t i ~ l  
Anaesthetics' 3rd Edition,1923, CO-authored with H. F m n d  Boyle, OBE. 

Royle made a t r i p  t o  North America during the  s u m e r  of 1921 ac t ing  a s  
the  representa t ive  of t he  Anaesthetic sec t ion  of  the  Royal Society of 
Medicine. He spoke a t  t he  meeting held i n  Niagara Fa l l s ,  Canada; ( a s  
noted above, Cassidy's paper on CPE was read a t  t h i s  meeting by proxy). 
Boyle' S topic  was gas : oxygen: Ethanesal: chloroform anaesthesia.  

He spa% of 'The Anaesthetist  of Today' and 'The Era of  Newer Anaesthetics . 
Boyle noted he induced with 10:l  gas:oxygen, then passed the  gases over 
chloroform: Ethanesal (equal pa r t s ) ,  and a f t e r  the  pa t i en t  was 
s t a b i l i s e d  c u t  back t o  4:1 gas:oxygen. He considered gas:oxygen with 
rebrea thing the bas i c  anaes thet ic ,  the vapours were adjuvants. I f  
diathermy was to  be employed f o r  treatment of carcinoma of the tongue, 
fauces o r  t ons i l ,  only chloroform was t o  be employed. lie emphasised t h a t  
the p a t i e n t ' s  colour must always be pink. Boyle s t a t ed  he had been using 
Ethanesal f o r  three  months and l iked i t  ( p r i o r  t o  the  use of Ethanesal 



he had employed ether i n  the manner he noyysed Ethanesal). An updated 
version of the paper was published i n  1923. 

Hewer and Boyle continued t o  be enthusiastic about Ethanesal. Hewer, 
l i k e  Cotton, had the c l i n i c a l  a b i l i t y  to  bring the patients into a 
s t a t e  of ether analgesia, but the t ide of opinions of others was flowing 
against them. Tne American Medical Association (AMA) had forced Du Pont 
t o  reveal the contents of CPE and treated CPE and Ethanesal a s  quackery 
(a review of the AMA's actions appears la ter) . In the United States  there 
were no c r i t i c a l  and objective studies of CPE,but i n  Canada, England and 
IJolland c r i t i c a l  objective studies of CPE and Ethanesal were performed, 
pure ethers prepared, and the c l i n i c a l  u t i l i t y  of pure ether 
demonstrated. 

Textbook evaluations of Ethanesal and Cotton Process Ether 

Henry Robinson, the edi tor  of the f i f t h  edition of Hewitt's textbook 
presented a terse evaluation of Ethanesa1:'I have been unable t:, 
discover any advantage possessed by th i s  ana the t ic  over ether.. 
' . .considerably the more expensive of the two' ." Blanfield reported: 
'My own observations do not support th i s  contention [ that  Ethanesal can 
be used] . on patients suffering from respiratory affections.. ,  and 
other observers also have Found thasgEthanesal is qu i te  potent i n  
causing mucous and salivary secretion'. 

$ 'Pract ical  ~naes thes ia '  handbook pubiished i n  Australia i n  1932 noted: . .Ethamsal has passed out of vogue'. 

Gwathmey's encyclopaedia ' ~ n e s t h e s i a  Second Revised ~ d i t i o n ' * ~  contained 
information about the Boothby-Cotton gas:oxygen:ether apparatus 
developed by Frederic J. Cotton and Walter M. Boothby (both of Harvard 
Medical School and the Boston City ~ o s p i t a l ) ,  but nothing about James 
Cotton of Toronto, C.Langton Hewer, CPE or Ethanesal. 

Colone l  Webster as a baraneter of of the 'nw e m '  

In  1924, Colonel William Webster, DSO, MD, CM, was Professor of 
Anesthesiology, University of Manitoba Medical School, Past President of 
the Canadian Society of Anaesthetists(l922), author of a r t i c l e s  on the 
new ethers, and oE a succinct textbook. 4 t  the annual meeting of the 
Manitoba Medical Association, F n i p e g ,  10th November 1921, D r  Webs t e r  ' S 

presentation was ent i t led:  Some New Anaesthetic Ethers'. His 
experience with CPE seemed disappointing; long inductions by the open 
method and postoperative vomiting the same a s  fo r  ordinary ether. He had 
used Ethanesal on patients from 3 months t o  70 years of age with 
durations of anaesthesia from 10 minutes t o  105 minutes. He f e l t  
'..the muscular relaxation i s  greater.., ..vomiting i s  generally l ess  
than a f t e r  ether.. ' and he had been able to produce an analgesic s ta te .  

The Second Annual Meeting of the CSA was held i n  Winnipeg, June 20-21, 
1922. D r  Webster, the President, welcomed the participants and spoke of 
the need for  a journal on anaesthesia. This need was answered by 
F.H.McMechan who star ted 'Current Researches i n  Anesthesia & Analgesia' 
i n  1922 and carried [Jebster's address. Webster spoke of 'The Era of N e w  



Ethers, improvement i n  Nitroys O x i d [ s i c ] - ~ x ~ ~ e n - ~ t h e r  Apparatus, and the  
problem of l a y  anaes the t i s t s  . Webster noted Boyle's address a t  Niagara 
Fal ls  the  previous year and reported Ethanesal ' to be an absolute ly  pure 
e ther '  with an adrni,xture of 2 percent of the  middle ketones and a l i t t le  
carbon dioxid[s ic]  . He had used it 700 times i n  pa t i en t s  aged from 
three  weeks t o  R1 years and Eo cases of dura t ion 15 minutes t o  2 hours. 
Ether analgesia was described.' Du Pont ' s  CPE was mentioned but he d id  
not  note  c l i n i c a l  use  o r  value. 

The Colonel repeated the  t i t l e  oE h i s  1921 presenta t ion a t  a t a f k  given 
before t h e  Manitoba Hospital  Association and Society of Chemists meet- 
ings,  Winnipeg, 1922. The content was s imi l a r  t o  the a e c i t e d  ta lks .  
This t a l k  was abs t rac ted i n  'Anesthesia L Analgesia'?' The Colonel 
received maximum recognition f o r  h i s  enterpr ise .  

I n  the  sect ion on new e the r s  i n  h i s  textbook, he quoted Cassidy' 
research on the rapid  l o s s  of ethylene Erm opened cansl of CPE. 23 
Webster l i s t e d  Nunneley's 1849 use of ethyLene i n  Leeds ( ..found i t  
unsatisEactory i n  ac t ion. ' )  I n  a separa te  chapter he reported the  
developnent oE e t h  lene  anaesthesia by Luckhardt and Carter,  and by Y W.E.Brown. Webster S enthusiasm fo r  Ethanesal seemed t o  be on the  wane, 
but  he d id  descr ibe  e t h e r  analgesia.  H e  a l s o  reported the  research 
r e s u l t s  of Bourne and Stehle  and oE Dale, Hadfield and King. Webster 
concluded: 'The standard of pur i ty  a t  present demanded Eor a l l  
anes the t i c  e the r s  is not s u f f i c i e n t l y  s t r ingen t ,  a s  a purer e the r  can be 
obtained by more recent methods'. The Colonel l i k e  most successEu1 
mi l i t a ry  men, was adept a t  adjus t ing t o  changes i n  the  t e r r a in .  

The facts cc-g the r e l a t ionsh ip  of Ethanesal to the introduction 
of ethylene anaesthesia 

Hewer, i n  h i s  1959 H e w i t t  Lecture en t i t l ed :  'Forty years on' d i d  no t  
mention Ethanesal. He d i d  s t a t e :  'Mackenzie Wallis a l s o  showed t h a t  
'ethylene'dissolved i n  d i -e thyl  e the r  a l t e r e d  i t s  narcot ic  eEfects and 
t h i s  led  to  a thorough invest igat ion of the  gas which was c a r r i e d  ou t  
mainly i n  America by Luckhardt, Carter and others ' .  

Arno Benedict Luckhardt (GBL) was not inEluenced by Wallis, Hewer o r  
Cotton. He had learned of e thylene 's  noxious efEect on carnat ions  about 
1907 and Eel t  t ha t  i f  t he  8 s  could put  buds t o  s leep,  i t  could have a 
s imi l a r  e f f e c t  on animals. His ea r ly  researches were in ter rupted by 
World War 1. After the  war, with h i s  s tudent  J.Bailey Car ter  ( l a t e r  
Professor of In t e rna l  Nedicine, Rush Medical College), he inves t igated 
and recorded the eEEects oE ethylene on animals, themselves, and o the r  
rne~ilbers of the  Physiology Department of the University of Chicago. 
L u c b r d t  and Carter administered mul t ip le  ethylene anaes thet ics  t o  each 
other.  A. J. ( ~ j a x )  Carlson was the Chairman of the  Physiology Department. 
ABT. knew tha t  i f  Ajax could be recrui ted  f o r  a t r i a l  he would volunteer 
the o ther  inembers of the department and the  graduate students.  Although 
Ajax claimed he had only been relaxing and i n  contemplation while 
receiving the ethylene, i t  i s  obvious from notes  t h a t  he was i n  Stage 
111. A s  expected, there  was the rea f t e r  a steady supply of volunteers. 
When reminiscing about the  t r i a l s ,  4BL noted they were on Sundays a s  
everybody was busy with t h e i r  regular  work on the  o the r  s i x  days of t he  



week. Because the  experiments were on Sundays he f e l t  God had been very 
good t o  them because they a l l  had heavy Sunday dinners  before taking the  
ethylene. Because i t  was a f t e r  dinner,  most of them were smoking 
Murads (Turkish c iga re t t e s )  o r  pipes. ABL smoked c igars .  ABL was 
meticulous i n  h i s  record keeping,including h i s  personal accounts. H i s  
c i g a r  purchases, 5 cents  each, were ca re fu l ly  recorded i n  h i s  diary.  
Because he was meticulous and a h is tory  of  medicine en thus ia s t  with a 
superb l i b ra ry ,  he was extremely embarrassed following, t he  publication 
of  h i s  ethylene r epor t s  when he learned of Nunneley S 1849 c l i n i c a l  
t r i a l s  i n  Leeds. 

I s abe l l a  Herb, the  ChieE of Anesthesiology a t  Presbyterian Hospital  and 
the  Professor of  Anesthesiology a t  Rush Medical College came down t o  the  
Department oE Physiology on a Sunday and witnessed demonstrations of 
ethylene anaesthesia on the volunteers. Within a week ethylene was i n  
c l i n i c a l  use a t  the  Presbyterian Hospital. 32ABL's f i r s t  r epor t  on 
e thylene was published on the  17th  March, 1923. Dr Herb presented her  
c l i n i c a l  review a t  the  Jo in t  Meeting of the  American and Pac i f i c  Coast 
Associations of Anesthet is ts ,  San Francisco i n  June 1923. 

Jk William Easson Brown of Toronto a l s o  inves t igated ethylene. Brown 
qua l i f i ed  a t  t he  University of Toronto i n  1916, a year Eollowing Cotton. 
Brown then served a t  Orpington, England, with the  RCAMC. Following the  
war he worked i n  the  Department of Anaesthesiology, Toronto General 
Hospital. As h e  put it: 'Owing t o  the  f a c t  t h a t  ethylene is s a i d  t o  be 
one of the  a c t i v e  const i tuents  of a c e r t a i n  comnercial e the r ,  i t  was 
thought tha t  t h i s  would be a good gas to  experiment with' .  He does not 
speci fy  CPE nor Ethanesal, but  Cotton d id  work i n  P t o .  ~ r o w n ' s  
a r t i c l e  was published the  same month a s  Luckhardt's. Brown's sho r t  
repor t  was 'bare  bones', while h c k h a r d t ' s  was a complete exposit ion i n c  
luding the  human experiments. I t  would appear tha t  Hewer's statement was 
i n  e r ro r .  

Responses of the Cmncil on Pharmxy and Chenistry of the A u e r i c w  
Hedical Assocation 

The Februay 21st  1920 &sue of the ' J o u y a l  of the American Medical 
Association ( 'JAM') c a r r i e d  the  note: About January 20, t he  'News 
Service'  of t he  E.I.  Du Pont D e  Nemours and Co. Inc. c i r cu la r i sed  the  
p res s  of the  country with what i t  was pleased t o  term a 'good f i l l e r ' ;  
this a i c u l a r  piece of press  agent work d e a l t  with 'The New Du Pont 
Ether['' The news r e l ease  prompted quer ies  t o  the  AN4 from members. 
The Secretary of  the  Council on Pharmacy and Chemistry asked the  Du Pont 
Chemical Works f o r  the  composition of the  new ether .  Du Pont ' s  response 
was evasive. The AMA warned physicians: 'It is many times more se r ious  
f o r  a physician t o  employ a sec re t  o r  semi-secret substance a s  an  
anes the t i c '  . 
'Ihree months a f t e r  the  f i r s t  notice,  information had been received from 
h Pont and the  following was published: 'An improved anes thes ia  e the r  
consis t ing of highly ref ined d ie thy l  oxid (C H ) 0), plus approximately 
two vo lmes  of ethylene ( H f v o l m e  of dioxide (m2) ,  ?Dd 1% 
by weight of e thy l  alcoh%.& I f  Ethanesal had been marketed m the  
United S ta t e s  i t  would have received the same treatment; unfortunately,  



the  BMA did  not  have an equivalent department. The essence oE the  above 
r epor t s  was reprlftterl i n  'The Propaganda f o r  ReEorm i n  Proprietary 
Medicines', 1922. The following year 'JAM' ca r r i ed  a one page 
sunnary headlined: i ~ n  t h a t  pure e the r  has no anes thet ic  proper t ies ,  ' CPE and Ethanesal were discu without Eoundation' . and t h e  . .pains tak invest igat ions '  of Dale, Hadfield and Kin>?and Stehle  dd Bourne"g reviewed. L t  i s  obvious t h e  o f f i c i a l s  of tile AM4 
considered CW and Ethanesal a s  quackery. 

The results of critical unbiased evaluations of puce ether as an 
anaesthet ic  

Wesley Bourne, t he  f i r s t  rec ipient  oE the  Henry H i l l  Hickman Medal of  
the Royal Society of Medicine (1935) en l i s t ed  the  ass is tance  of Rayrnond 
L.Stehle, PhD, of the  M c G i l l  Univer ' t y  Laboratory of Phanracology i n  
his quest t o  produce a pure ether.S8 They produced a pure e the r  by 
combining sodium e thy la t e  with e t h y l  iodid[sic].  Bourne, a f t e r  animal 
t e s t ing ,  used the  e ther  to  anaes thet ise  f i v e  su rg ica l  p a t i e n t s  and one 
o b s t e t r i c  pa t i en t  (Bourne's spec ia l i t y ) .  He noted: . . in  which good 
analges ia  was obtained in t e rmi t t en t ly  f o r  each pain over a period of 
focth minutes of nonilal labor ' .  Bourne could obta in  analgesia without 
the  magical CPE or Ethanesal. The pure e t h e r  was a l s o  a proper 
anaesthetic.  The da te  of publication ( i n  the  'JAMA') was 29 July  1922 - 
long before Boy1.e'~ f i n a l  a r t i c l e  on EthanesaL i n  the  'B r i t i sh  Medical 
Journal ' .  

I n  1923, a repor t  enti t \yd: "I'he anaes thet ic  ac t ion  of pure e the r '  
appeared i n  the 'Lancet'. H.King, DSc oE the  National I n s t i t u t e  f o r  
Medical Research (MIMK), prepared an e t h y l  alcohol-sulphuric ac id  e the r  
by rnultlple d i s t i l l a t i o n s  and washings. H.H.Dale, MD FRCP FRS, a l s o  oE 
the  NIMR, performed animal t e s t ing  and found the drug sa t i s f ac to ry .  
C.F.Hadfield, MD, of  S t  ~srtholomew's Hospital  then used the e t h e r  t o  
anaes thet ise  e ight  pa t i en t s  with excel lent  r e su l t s .  D r  King then 
examined comnercial sarnples of Ethanesal and Eound they contained 95.52 
e ther ,  4% n-butyl alcohol and 0.5% 'of a mixture of e t h y l  a lcohol  and an 
aldehyde..' but ketones. 1)rs 1Jall is  and Hewer were invi ted  t o  comnent 
on the  report .  

Dr Wallis comnented: 'We a r e  q u i t e  a t  a l o s s  t o  explain the  above 
observations of Dale and h i s  co-workers.. ' . Dr Hewer added: 'I have no 
doubt of the accuracy of the work of Dale and h i s  colleagues,  .. ... I 
have now used "ethanesal" i n  over 4000 cases, and am convinced t h a t  
whatever may be i t s  exact chemical composition i t  gives,  on average, 
b e t t e r  r e s u l t s  than any anaes thet ic  e the r  t h a t  I have t r i e d ' .  Hewer 
qua l i f i ed  MRCS LRCP i n  1918 and MB BS London (Dis t inct ion i n  
Physiology) i n  1920. His years of experience with anaes thet ics  were 
ce r t a in ly  l imited. Charles Frederick HadEield, MBE MD died i n  1965 a t  
t he  age oE ninety ( l e s s  two days). Hadfield qual i f ied  a t  S t  
brtholornew's i n  1904,MD Cambridge,l906. His MBE was awarded i n  1920 i n  
recognition of  h i s  wartime work a t  the Ci ty  of London Mil i tary  Hospital. 
His experience with anaes thet ics  i n  1923 was ce r t a in ly  g r e a t e r  than 



Hewer's. In 1923 he also became the f i r s t  man to s%d on the highest 
ground i n  England, Scotland and Wales on the same day. 

Professor W.Storm van Leeuwen, Director of the Pharmacotherapeuti "ab I n s t i t u t e  of the University of kyden ( ~ o l l a n d )  investigated ethers. 
He prepared pure ether by crystal l isat ion of ether with benzidine, then 
d i s t i l l i n g  i t  off.  He added known impurities to  his pure ether  and 
tested the drug on c a t s  and mice. When methylethyl ketone, thf. supposed 
magic i n  Ethanesal , was tested, i t  was found t o  be toxic! . .a l l  the 
ca t s  died a f t e r  having been narcotized two o r  three times. In  a l l  cases 
we found multiple haemorrhages of the lungs, l ive r ,  kidney, peritoneum' . 
Comnercial Ethanesal was examined by van Leeuwen. When the containers 
were opened, carbon !ioxide escaped. Analysis revealed ketones, 
reaction for  ethylene s l igh t ly  positive, considerable amount of normal 
butyl alcohol' a small amount of isoamyl alcohol. When p examined CPE, 
he found ethylene, but ' l i t t l e  or no carbon dioxide . A discussion 
followed van Leeuwen's presentation of his  data a t  the Royal Society of 
Medicine. Hewer t r ied t o  turn black to white. Hadfield was forceful in  
pointing out the nmerous differ ing pronouncements by Wallis concerning 
ketone type and percentage. Wallis had previous,ly s tated methylethyl- 
ketone was expensive; a discussant pointed out: .large quant i t ies  were 
avai lable  a s  a by-product a t  a very low cost ' .  Boyle closed the 
discussion with s l ides  on the 10,000 Ethanesal administrations performed 
by Boyle and Hewer (almost a l l  had had preliminary nitrous oxide o r  
e thyl  chloride and over a quarter were i n  combination with chloroform). 

For the centennial of ether anaesthesia, Wesley Bourne's presentation: 
'Pure ether and impurities: a review', yazl the leading a r t i c l e  of the 
November 1946 issue of 'Anesthesiology . I t  was a most canplete 
review of the subject, including the investigations of the 1940's that 
demonstrated the safety of using ether from large bulk containers. 

The bubble was bursting, but Wallis, Hewer and Boyle were slow t o  admit 
they were i n  error. 

Memories a r e  the yarn with' which we weave the tapestry of our past l i f e  
a s  we wish it t o  be seen. Hewer's 1958 Hewitt Lecture was mentioned 
above. Ethanesal was not mentioned and i n  respect of Wallis, he 
mentioned h i s  in te res t  i n  ethers  and that  he had ..showed that  minute 
quant i t ies  of impurities could have toxic effects ' .  There was no 
mention of ketones. 

The t a l e  was over; i t  was not a tragedy o r  a comedy. Dr Davi$Juck of 
Enfield was a l so  fascinated by Ethanesal. His publication takes 
precedence (obviously) t o  mine. I am sti l l  gathering information and 
leads.* 

[* The author would be pleased to receive data regarding Ethanesal 
advertisements, Savory and Moore and the f a t e  of Cotton. H i s  address i s :  
R.R.l.,Box 665,Greencastle,m Indiana, 46135, USA. 

Editor] 
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THE ADULT RFSPIRATDRY DISLRESS m AN 01l) DISEASE 

Dr J. F. Sear le  

In  1967 Ashbaugh, Bigelow, Pe t ty  and Levine pub+ i hed a paper i n  the  
' h n c e t t  e n t i t l e d  'Respiratory d i s t r e s s  i n  adu l t s  .' They showed that 
the lungs respond i n  a s imi l a r  way t o  a wide va r i e ty  of i n su l t s .  This 
paper was the  f i r s t  t r i c k l e  i n  an  ever  increas ing flood of papers on the  
adu l t  r e sp i r a to ry  d i s t r e s s  syndrome which has continued unstemned ever  
since.  

Asbaugh described 12 pa t i en t s  o u t  of 272 receiving respi ra tory  support 
who d id  not respond t o  the  then usual  methods of treatment. These 
pat ients  a l l  had pulmonary oedema. Had t h e i r  l e f t  a t r i a l  pressures been 
measured I suspect t ha t  they would have been normal o r  low. Postmortem 
examination of the  lungs i n  7 pa t i en t s  showed hyperaemia, d i l a t e d  
engorged c a p i l l a r i e s  and a reas  of a lveo la r  collapse.  I n t e r s t i t i a l  and 
in t ra-a lveolar  haemorrhage and oedema were comnon. Hyaline membranes 
were present i n  6 pat ients .  Two pa t i en t s  who died aEter a prot racted 
course had d i f fuse  f i b r o s i s  of the  lungs. 

Tnis c l i n i c a l  p i c tu re  was c e r t a i n l y  known t o  Osler. H e  described 
congestion of the lungs i n  h i s  t e  tbook 'The Pr inciples  and P rac t i ce  of 
Medicine' f i r s t  published i n  18923 He recognised that i t  occurred 
not  only i n  hear t  d i sease  but a l s o  when very ho t  o r  i r r i t a t i n g  
substances were inhaled a s  wel l  a s  Eollowing drunkenness, exposure and 
cold. He had seen i t  too i n  d e b i l i t a t i n g  i l l n e s s e s ,  bra in  in ju ry  and 
morphine poisoning. He observed tha t  i n  a l l  forms the re  was transudation 
of serum from engorged c a p i l l a r i e s  c h i e f l y  i n t o  the a i r  cells but  a l s o  
i n t o  the  a lveolar  walls. However, the  c r e d i t  f o r  recognising t h e  
response of the  lung to  d i sease  and in ju ry ,  both within and without the  
respi ra tory  system, belongs to  Vi rg i l  H Moon, Pathologist  a t  Jef ferson 
Medical College and the  Army I n s t i t u t e  of Pathology, Washington DC. He 
described whatl he c a l l e d  the  pathology of syondary  shock i n  a c l a s s i c  
paper i n  the  American .Journal of Pathology i n  1948. Forty years ago 
the tern! 'secondary shock' was used t o  descr ibe  shock a r i s i n g  from 
causes o the r  than major bleeding.3 

Moon examined the  records and pathology s l i d e s  from 129 men whom he  
regarded a s  a representa t ive  sample of the thousands of deaths which had 
occurred In  the  army during a c t i v e  se rv ice  and training.Tnere were 30 
cases  of trauma from automobile accidents and wounds, from gunf i r e  o r  
she l l s .  Ten pa t i en t s  had been burnt. There were 20 cases of  poisoning 
Erorn such substances a s  Mapharsen, phosphorus, mercury and arsenic .  One 
sa lu t a to ry  death occurred a f t e r  a bout of prot racted drinking. There 
were 10 fulminating infect ions .  Fi f teen s o l d i e r s  d ied  from asphyxia - 
f ive ,  unfortunately,  when t h e i r  oxygen supply f a i l e d  a t  23,000 f ee t .  
Twelve men collapsed i n  the  hea t  during marching o r  d r i l l .  Tnere were a 
few pa t i en t s  with i n t e s t i n a l  obst ruct ion o r  panc rea t i t i s  and a 
miscellaneous group. The c o m n  finding i n  the  Lungs ( a s  i t  was i n  Inany 
other  organs) was hyperaemia and oedema. There were c a p i l l a r y  
haemorrhages and leucocyte i n f i l t r a t i o n .  



However, these f indings  were no su rp r i se  t o  Moon. Sixteen years  e a r l i e r  
i n  1932 he had published the  r e s u l t s  of exper'ments on dogs, which i f  
c a r r i e d  out  today would cause publ ic  outrage.' The hind l egs  of dogs 
were extensively bruised under e the r  anaesthesia.  The appearances were 
the  same a s  those found by Moon i n  the  lungs of American servicemen who 
died i n  ac t ion o r  t ra in ing.  Thus the  e a r l y  pathology of the lung 
following se r ious  i l l n e s s  o r  accident was known long before 1967 and 
near ly  40 years before what was wrongly described i n  the e a r l y  days of 
the  t r a in ing  of many of us a s  ' r e sp i r a to r  lung'. 

How much was known about the  pathogenesis of these changes? The carnage 
of the  F i r s t  World War generated a huge amount of research i n t o  the  
e f f e c t s  of trauma and i t s  most dreaded complication, infect ion.  Many 
explanations were offered f o r  the  c i r cu la to ry  f a i l u r e  which followed 
trauma where there  was no obvious bleeding but  gradually the  evidence 
pointed to  the  cap i l l a ry  c i r cu la t ion .  By 1923, i n  Oliver-Sharpey 
Lecture t o  the Royal College of Physicians of London, S i r  Henry Dale, 
r e fe r r ing  t o  b a c t e r i a l  toxins,  could say: 'when poisons l i k e  these  a r e  
formed i n  such quan t i t i e s  a s  to  be d i s t r ibu ted  i n  e f f e c t i v e  amounts 
through the  c i r cu la t ion  s o  t h a t  a l l  o r  a l a rge  proportion of the  
c a p i l l a r i e s  lo se  t h e i r  tonus, there  a r i s e s  the  p e r i l  of c i r cu la to ry  
col lapse  due t o  per iphera l  s tagnat ion of t h e  blood' and went on t o  
observe that l o s s  of tonus was followed by an increase  i n  the 
permeabili ty of t he  c a p i l l a r y  adding 'unfortunately,  methods of dealing 
e f f ec t ive ly  with d i l a t e d  and permeable c a p i l l a r i e s  a r e  no t  easy t o  
f ind ' .  

The importance of leaky c a p i l l a r i e s  i n  so-called secondary shock was 
thus wel l  recognised by the  l a t e  1920s. Lt Col W.B.Cannon s m r i s e d  i t  
succinct ly  i n  1927 i n  the  r epor t s  of the  'Medical Department of the  
United S ta t e s  Army i n  the  World War': 'The theory of secondary shock 
which has the  s t rongest  support  both i n  c l i n i c a l  observation and 
laboratory experiments is t h a t  of a toxic  f a c t o r  a r i s ing  from damaged 
and dying t i ssueg and operating t o  cause increased permeabili ty of t he  
c a p i l l a r y  walls. 

Our forebears had some pieces of the jigsaw of the  pathogenesis of the  
a d u l t  respi ra tory  syndrome. We have a few more but  we have by no means 
f in ished the  puzzle. 
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THE F-Y OF JOSEW TkKMS QDW% (1825-1882) 

D r  Marsto the  f i r s t  Clover l ec tu re r  of t he  Faculty of Anaesthet is ts ,  
c m e n t e d f '  t h a t  one could o f t en  de tec t  q u a l i t i e s  appearing i n  one 
generation a f t e r  another i n  the  same family; i n  the case  of Joseph 
'hornas Clover, q u a l i t i e s  of creat iveness  and inventiveness. This 
prompted the present study of Clover's four children. 

Clover married r e l a t i v e l y  l a t e  a t  t he  age of 44,  had h i s  chi ldren i n  
quick succession and died whi ls t  they were young, h i s  e ldes t  was only 
nine a t  the  time oE h i s  f a the r ' s  death. Thus there  is l i t t l e  family 
nlemory of Clover, e i t h e r  a s  a f a the r  o r  a s  a man. He was heavi ly  
involved i n  h i s  profession a s  an  anaes the t i s t  i n  London and was never 
physically very robust,  i n  s p i t e  of which he worked imnensely hard. 
H e  was of ten  away Lrom home, leaving h i s  wife Mary t o  bring up the  
children. They spent  much time i n  NorEolk a t  t h e  family home i n  Aylsham 
which they loved and from whence the Clovers h d  originated. In  London 
they were sa id  t o  have rnoved amongst a highly i n t e l l e c t u a l  co te r i e ,  
including Ruslun, Burne-Jones , the  Terry 'S and Isambard Kingdom Brunel . 
Clover 's  w i l l  was proved i n  t h e  sum of f27,932 14s 2d, a subs t an t i a l  s m  
which provided well  f o r  h i s  family a f t e r  h i s  death. 

The e l d e s t  son >fartin was born on 23rd December 1873. He went t o  
Shrewsbury, one of the First f i v e  'public schools' recognised under the  
A c t  of Parliament i n  1882. H e  d id  wel l  both scho las t i ca l ly  and 
a t h l e t i c a l l y ,  he stroked the  co l l ege  boat,  was Treasurer of t he  Boat 
c lub  and played I.st Eleven soccer. He went on t o  medical school, 
qua l i f i ed  a s  a doctor and s e t t l e d  i n t o  general  p rac t i ce  i n  Kensey, 
Worcestershire where he died i n  1959. He came i n t o  the cognizance of 
Professor S i r  Robert Macintosh who once asked him i f  he had thought of 
becoming an anaes thet is t .  He r ep l i ed  he had c e r t a i n l y  not,  'I could 
never have l ived  up t o  my f a t h e r ' s  reputa t ion ' .  We a r e  indebted t o  
Martin f o r  g iving many of h i s  f a t h e r ' s  papers and experimental models t o  
the  Nuffield Dept of Anaesthetics i n  Oxford, where some remain, although 
the  bulk of them were subsequently given t o  the  History Library of t he  
University of Br i t i sh  Columbia i n  Vancouver. Martin a l s o  gave S i r  
Robert a l l  h i s  f a t h e r ' s  diplomas, together with a s e t  of decanters which 
had belonged t o  h i s  parents,  and S i r  Robert has kindly presented these  
to  the  Faculty of Anaesthetists.  Martin a l s o  loaned t o  the Royal College 
of Surgeons the  lovely p o r t r a i t  of Clover a s  a young man, painted by h i s  
uncle,  and t h i s  now hangs i n  t h e  College of Anaesthetists su i t e .  

'Ihe second son Harry was born on 24th December 1874. He seems t o  have 
been a c lever  boy who s t a r t e d  well  but Failed t o  l i v e  up t o  h i s  ea r ly  
promise. H e  was a scholar  a t  Winchester where he is  depicted a s  
physically strong and very good 1.ooking. He kept wicket f o r  the  co l l ege  
and l e f t  a year ear ly .  H e  won an open scholarship  to  Cambridge, became 
BA and i n  1900 joined the  Army serving i n  the  Boer war and earning a 
medal with three clasps.  I n  1906 he b a n e  a b a r r i s t e r  i n  Inner Temple, 
married and Later had a son, John. However Harry does not seem t o  have 
been c u t  out Eor professional l i f e ,  preferr ing t o  l i v e  on h i s  p r iva te  



i n m  and winning competitions a t  bridge and chess. Although he 
rejoined the Army a t  the outbreak of war i n  1914 he was soon discharged, 
drinking heavily and h i s  marriage i n  ruins. H i s  contribution to 
anaesthesia may be said t o  be through h i s  grandson Anthony, who has 
become the family his tor ian and is today so  very willing t o  share h i s  
knowledge of the Clover family. 

The third son Alan was born on 31st July 1875 less  than eight  months 
a f t e r  Harry. Like his  e ldest  brother he went to  Shrewsbury and he too 
did well a t  work and play. He was a good cricketer and cross-country 
runner and went on to Cambridge, subsequently being ordained an Anglican 
priest .  He continued t o  be keen on cr icket  and a l so  took t o  writing 
poetry. Sadly, he l a t e r  became cer t i f i ab ly  insane and eventually 
disappeared i n t o  a mental hospital.  However, before th i s  he married in to  
a Bris tol  family and had two children. The second, Dorothea is still 
al ive,  and i n  1985 she kindly donated some Clover memorabilia t o  the 
Monica Britten Memorial Collection a t  Frenchay Hospital. 

'Ihus a l l  three of 'our' Clover's sons seem t o  have inherited something 
of the i r  fa ther 's  in te l l ec tua l  capabi l i t ies ,  although only the eldest  
made f u l l  use of h i s  ta lents .  It was Clover's fourth chi ld,  his  
daughter Mary, who displayed not only these, but a l so  much of her 
father 's  pioneering s p i r i t  and imnense capacity f o r  work. Mary was born 
on 14th October 1876 and was only s i x  when he died. Nevertheless she was 
obviously proud of the father  of whom she knew so l i t t l e ,  because her 
archive includes a nmber of newspaper and other cut t ings about him. 
Mary went t o  Nottinghill  High School, and thence up t o  Girton College 
Cambridge to read mathematics, graduating i n  1898. She remained i n  
Cambridge f o r  most of her long l i f e ,  not as a scholar, but as  an 
academic adninistrator of the greatest  capability, serving Girton a s  
secreta fo r  t v t y  years. Plainly she was a b a l l  of f i re ' .  Her 
obituaJ reads: working with Hiss Clover was a l ively experience. She 
throve on c r i ses ,  and I sometimes suspected that  she was postponing some 
urgent matter u n t i l  the eleventh hour i n  order t o  have the excitement 
and challenge of a l a s t  minute rush'. A s  secretary, Mary inherited a 
huge debt incurred when the College extended i ts  buildings, overspending 
by £24,000; a very large sum which had to be found somehow. She received 
an of fe r  from an anonymous donor of half t h i s  sum provided the College 
raised the r e s t  within one year. She hurled herself in to  the task with 
re l i sh ,  demanding, cajoling, threatening and persuading, and the money 
was raised. 

During the f i r s t  World War Mary became the very e f f ic ien t  administrator 
of a mil i tary hospital ' i n  Cambridge; incidentally, she liked the Red 
Cross uniform because i t  saved wasting time i n  the morning thinking 
what you a r e  going to wear'. Later she was one of the f i r s t  women i n  
Cambridge to own and drive a motor car ,  a yellow bullnosed Morris called 
Phyllis,  which she kept going u n t i l  well in to  the second war and many of 
the older dons a t  Girton r e c a l l  the i r  adventures i n  Phyllis.  For many 
years she was treasurer of the Women's University Settlement i n  
Southwark, one of the e a r l i e s t  examples of social  work i n  London. 
Mary's paperwork shows her t o  have been meticulously accurate, even 
obsessive, a t t i tudes  perhaps inherited from her father, although l i k e  
many perfectionists,  she was not always popular with her family, who did 



not invariably appreciate her organising tendencies. Nevertheless she 
always helped out in crises, for example becoming ~ohn's guardian when 
Harry died young, and looking after Alan's family when he became 
mentally ill. 

Mary became known to the anaesthetists at Addenbrooke's Hospital, again 
through Sir Robert Macintosh. He heard that in her old age she had 
become frail and disabled, and he asked the then senior anaesthetist 
Harold Youngman to visit her, to show that the anaesthetic specialty had 
not forgotten the surviving child of a pioneering anaesthetist, and she 
too passed on to us some memorabilia of her father before her death in 
1965 aged 89. 

Joseph Thorns Clover died at the height of his career as an anaesthetist 
at the age of 57,leaving his wife with four young children to educate. 
All went to public or gramnar school and on to university; all were 
evidently gifted individuals, although only the eldest and youngest made 
full use of their talents. All four have given benefit to our specialty 
by passing on to us items from their distinguished father,either 
directly or indirectly through the kind offices of Sir Robert Macintosh. 
When their story comes to be written, subsequent generations will be 
seen to have a similar concentration of intellectual, athletic and also 
artistic talents. 

I am indebted to Anthony Clover, great grandson; Sir Robert Macintosh 
and Miss Alison Dukes for many personal commrnications about the Clover 
Eamily,and to Dr Kate Perry for access to the archives of Girton College 
Cambridge. 

1 Marston A.D. The life and achievements of Joserh Trims Clover. 
'Annals of the Royal College of Surgeons of ~igland' 1949; 
4,267-280. 

2 Pearce K.M. Obituary. 'Girton Review' Easter Term 1965; 34-37. 
Girton College, Cambridge. 
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