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m y  of the senior members of the History of Anaesthesia Society w i l l  have 
their own h a m  recollections of Pat, as he was affectionately known t o  h is  
friends and colleagues. It is difficult  t o  provide a f u l l  account of his 
career but I hope t o  i l lus t ra te  sane of h i s  mrk and init iat ives,  and to 
d m n s t r a t e  how his  influence continues t o  the present day. 

The stiniulus to  the real developnent of the Department of Anaesthetics 
began w i t h  Lk Shackleton's appointment to  .buUmpton in 1955 ht there was 
a background in the preceding years which led t o  the great changes in 
anaesthesia i n  which he was so closely involved. 

Before the War there were two large hospitals in Southmnpton, the Royal 
south Hants Hospital, a voluntary hospital established in 1838, and the 
Sauthampton Borough Hospital, bui l t  for the Board of Guardians in 1900 and 



now named the Southampton General Hospital. There was also the Southampton 
Free Eye Hospital and a C%ldrents mspital. ?he isolation hospital was of 
lesser standing initially but kecam of great importance frm the early 
1950s onwards when it evolved into the Southampton olest Hospital. 
The anaesthetic staff were invariably general practitioners with an 

interest in anaesthesia. In 1938 4,838 operations were recorded at the 
Royl Sauth Ihnts Hospital and fran a report of 1939 it is interesting to 
note that the inpatient cost per week was M-5s-2d. Audit was beginning, 
even then! Suwwkat similar figures were recorded for the years 1939-1943 
despite war-time conditions. From 1942 onwards an additional operating 
theatre and 73 beds were provided at Elmadlands, the Romsey hane of Lord 
and Iady Wmtbatten and originally the home of Lord Palmerston. 

With the onset of war Southaq%onls docks and industry were heavily bombed 
and rmch damge caused to civilian property, the Rayl Pier, the docks and 
the main shopping areas. It must also be remmbred that the Supermarine 
Spitfire factory was at Woolston, on the outskirts of Southampton, and this 
was a prime target. The t m  Buffered 57 air-raids and 2,360 bombs and 
31,000 incendiary bcmbs were dropped on the area; 633 civilians were killed 
and 922 seriously injured. The two main hospitals were organised to deal 
with the air-raid casualties and this system was mintdined throughout the 
Normdy campaign when surgical teams f m  Irondon assisted the Southampton 
surgeons and anaesthetists, each working 8 hourly shifts, in dealing with 
injured military personnel evacuated fran E'rance. 

Special ambulances, m y  of them donated by charitable organisations and 
&erica, were developed to deal with the casualties. There was real fear 
that gas attacks would be rmde and the civilian popllation were issued with 
gas-masks and decontamination squads were formd. F o m s t  in the 
organisation of these services, working under the Medical Officer of 
Health, was Lk Murray Bigby who subsequently became a consultant 
anaesthetist at Southampton. With the successful conclusion of the War the 
nation returned to peace-time activities and the imnense task of 
reconstructing the economy and the public services. Foremst was the 
intrduction of the Health Service i n  1948 and for us, as anaesthetists, 
the visionary mve in establishing the ~culty of Anaesthetists. 

Similarly, in Southampton, a Medical Survey of Anaesthetic Services in 1948 
reprted that IThe present system is the part-time employment of a n w b r  
of general practitioners on a sessional basis plus the services of two 
resident anaesthetists......lhe principle should be that a fully qualified 
anaesthetist is available. It is visualised that the services of six 
qualified anaesthetists are reqwlred.' And so, by 1954, with the 
appoinbnent as consultants of many of the GP anaesthetists who had served 
so loyally during the War, the anaesthetic staff consisted of HCJ Ball, W I N  
Bigby, GG Havers, ES mchell, CB Picken and H W e y  White. Of these, Dr 
Ric Machell was the first, as it were, fully-trained anaesthetist to be 
appointed to the staff in 1952. This then was the situation of the early 
'50s and at that t h  Wessex or, as it was then named, the South West 
Metropolitan and Wessex Region, had a mst brilliant medical administrator 



in t h e  form of Dr John Revans, l a t e r  S i r  John R e v a n s .  He sk i l fu l ly .  
engineered t h e  c ruc ia l  medical appointmnts and developed the  Regional 
s t ra teg ies  which were t o  lead t o  the  fonmtion of the present NHS services 
and the  medical school. 

Patrick ~ ~ ' s  early years 

Foremost i n  h i s  appointments was the  invi tat ion t o  Patrick Shackleton, then 
a consultant anaesthet is t  a t  Winchester, t o  become the  Consultant i n  
Pdministrative Charge of the  Anaesthetic Department i n  Southampton in 1955. 
This invi tat ion was accepted on the basis  t h a t  he would be provided with an 
of f ice  and a full-time secretary, then unheard of demands f o r  a non- 
teaching hospital.  Pat rapidly established happy working relat ionships i n  
Southampton - indeed, this f a c i l i t y  was the  hal l -mrk of h i s  whole career. 

Patrick Shackleton was educated a t  Charterhouse, Pembroke College Cambridge 
and St George's Hospital i n  London. Like m y  of h i s  contemporaries his 
medical career began i n  h i s  f a t h e r ' s  pract ice i n  Bushey, Hertfordshire, 
together with h i s  life-long fr iend and most distinguished anaesthet is t ,  
Geoffrey Organe. In 1940 he joined the m r g e n c y  Medical Service a s  an 
anaesthet is t  i n  S i r  Harold G i l l i e s l  Plast ic  and Elurns Lkdt  a t  Basingstoke. 
After the War he became an anaesthet is t  i n  Taplow and then was appointed a 
consultant i n  the  Winchester Group i n  1950. where he remined u n t i l  he took 
up h i s  new responsibi l i t ies  in Southampton i n  1955. 

1955-64 Consdtant i n  Administrative Charge, 
Department of Anaesthetics, Southampton. 

1961 Frederick l-lewitt Lecturer, F'aculty of Anaesthetists. 

1962 President, Section of Anaesthetics of the  
Royal Society of Wdicine. 

1964 postgraduate Medical D3ucation Adviser, 
Wessex Regional FIospital Board. 

1966-67 Vice-Dean Faculty of Anaesthetists. 

1968 President, Fburth World Congress of Anaesthesiologists. 

1969 F i r s t  Regional Post-Graduate Dean of Medical Studies, 
University of Southampton. 

1970 John Snow Medal, Association of Anaesthetists of Great 
Bri ta in and Ireland. 

1977 Jo in t  F i r s t  Recipient of Faculty of Anaesthetists' Medal 



first there were the developnents in the then Regional moracic Unit at 
Southampton Chest Hospital. A second operating theatre was hilt and the 
facilities were greatly expanded for cardiac catheterisation and 
angiography. M y  of the wards were in the grounds of the hospital and our 
junior colleagues will be horrified to learn that thoracotomy cases were 
returned in their beds to these wards imnediately pstopratively! It was 
in this setting that the Australian surgeon, Mr Paul Chin and Dr mchell 
introduced surface hypothermia and then the extracowreal heart-lung 
machine for intra-cardiac surgery. 

Secondly, Dr Shackleton had an interest In  tetanus and in 1958 a Tetanus 
and Respiratory Unit was opened, firstly as a three W e d  unit converted 
frcm a medical side-ward and subsequently with the addition of a further 
side-ward. A team canposed of plysicians, nursing staff, physiotherapists 
and anaesthetists gained valuable experience in learning how to handle 
long-term intennittent positive pressure ventilation and airway problems 
often using, by present day standarde, fairly basic and improvised 
equipwnt. Through Dr Shackleton's foresight this experience with tetanus 
and other causes of respiratory insufficiency undoubtedly paved the way for 
a hetter definition of Intensive Care and the wse-lxlilt units which 
developed fnm 1966 onwards. 

Ihirdly, we turn to the d e v e l o m  of post-graduate education in which B t  
had the profcuMest influence. The 1957 evening tutorials for the Primary 
FFA examination were gradually extended to full day-release courses for the 
whole Region. Professors Mmday and Kercut, from the University, gave 
valuable assistance with physiology tutorials while Dr John Palfrey came 
down from St ?hams1 Hospital every week to teach anatomy. Later, Lk 
Shackleton organised a small anatany depamnt adjacent to the pathology 
department and Professor Keene, a retired South African anatcanist, was 
apinted. The anaesthetists undertook the phamcology tutorials and an 
increasing amxlnt of applied @ysiology. Later still, when the subjects 
for the Primary ETA were altered, Dr Wrcy Cliffe and Dr John Blackbum 
came dawn frun Westminster Hospital to teach clinical masurement, physics 
and statistics. Nowadays, the anaesthetic staff in Southampton cover the 
majority of the subject material and the Courses provide an excellent 
foundation for trainees. 

In 1964, w i t h  his wider appointnr?nt as the Regional Postgraduate 
Educational Wiser, Dr Shackleton gradually relinquished his clinical 
ccnmitmenta. Postgraduate Medical Centres were then being developed 
thruughout Wessex and were, very largely, the forerunners of other centres 
throughout the country. 

In 1965 the first Final ETA day release course was organised under the 
capakde supervision of LW Mlcan Yorsten and this has also continued to the 
~esent day. Despite the heavy clinical workload a feature of the courses 
has always been the enthusiasm and willingness of everyone in the 
De-nt to participate in this important work. 

Dr Shackleton's efforts in postgraduate education, h conjunction with 
those of Dr John Revans, the pathologist Professor Michael Darmady, the 



Vice-Chancellor of  the University, Professor Wther  and Professor W a y  
paved the way f o r  a favourable response from the 'IWd report  in 1968 which 
then led t o  the  foundation of the Medical facul ty in 1970. 

From a departmental pint of view mch of the  groundwork was completed with 
the appointment of Professor John N o m  t o  t h e  Chair of Anaesthetics in 
1975. 

Fourthly, throughout the time of  these developnents Patrick Shackleton was 
m y  recrui t ing additional consultant anaesthetic s t a f f  who, a s  a team, 
would continue h i s  work. Thus by 1965, the consultant s t a f f  had increased, 
and e r e  WIM Bigby, JMB Burn, PJ Horsey, L Lmgdon, ES Machell, JM m e r s ,  
DJ Pearce, CB Picken, RPW Shackleton, MB Yorston and H M e y  White. 

Peter Horsey and Malcolm Yorston, btween them, undertook t h e  whole of the 
neurosurgical anaesthesia when the  new Regional Unit was opened i n  1965. We 
a l s o  note the name of Jams Burn, w e n t  i n  the  subsequent d e v e l o p m t  
of t h e  regional Paediatric Unit and Day Case Surgery who, w i t h  h i s  fr iend 
and colleague Laurence Langdon, transfomwd t h e  Pain Clinic, s ta r ted  by Dr 
fhrold Ball in t h e  19509, i n t o  a full-blown service. l a s t l y ,  bu t  by no 
means leas t ,  a s ignif icant  a r r i v a l  i n  that year was Dr John Wumers whose 
contrilxltions t o  cardiac anaesthesia have been imnense. 

Accompanying these changes, and from 1968 onwards, there were constant 
meetings t o  plan the new hospi tal  W l d i n g  developwnts. m e  Regional 
Neurosurgical Vnit was opened in 1965 and this was rapidly followed by 
other changes on the  General Hospital s i t e .  The old frontage, including the  
Department of Anaesthetics' o f f ices  (previously the  f i r s t  Fostgraduate 
Medical Centre) remained f o r  some time during t h e  s i t e  clearance f o r  t h e  
new hospital.  Out of t h i s  morass emerged the  new Princess Anne Hospital f o r  
obs te t r i cs  and gynaecology and the  new Southampton General m s p i t a l ,  which 
includes the Regional Qrdio-thoracic and Paediatric Units. Every modern 
f a c i l i t y  is now available including the mst sophisticated intensive care 
units,  operating theatres, anaesthetic rmms and recovery uni ts .  Similar, 
ht slower developnents have taken place a t  the  Royal South Hants Hospital. 
So by 1975 the anaesthetic s t a f f  had r isen even fur ther  and consisted of 
the following consultant anaesthetists: P Appleton, JMB Burn, MM Crosse, 
AK Dewar, J C  Edwards, PJ Horsey, L Langdon, ES Machell, JM Manners, 
TM Moles, J N o m ,  AJ Pearce, AC Wainwright, JH Winder and ME Yorston. 

In 1968, i n  the planning stages, it was discovered tha t  there was no 
Building Note f o r  Anaesthetic Departnrent accommdation i n  new hospitals.  
Under the  auspices of  t h e  Association of Anaesthetists t h e  Department was 
invited t o  produce a paper s e t t i n g  out the o f f ice  requirements etc .  and 
th i s ,  together with the  engineering appendix, was subsequently plblished by 
the DHSS. With t h e  introduction of the Medical Faculty and the  help of the 
Dean, Professor Donald Acheson ( l a t e r  S i r  Mnald Acheson and the  Chief 
Medical Officer) it was possible t o  plan a canbined NHS and academic 
department. 

'Ihis was formally opened and named, by Dr  Shackleton's daughter, Mrs Desna 
Greenhew, on 9th December 1977, sadly seven nnnths a f t e r  her fa ther ' s  



death. His motograph and b t  are displayed a t  the entrance to  the 
Department. The f ac i l i t i e s  include office acccmnodation for  the 
secretarial, NHS and University staff ,  laboratories, a recently rearranged 
seminar room, a library and reading room complete with complters and a 
meurn w e l l  se t  up by Dr  Jms Burn and now looked after  by Dr Paul Spargo. 
Many pieces of apparatus of historic interest  are displayed, some donated 
by the earl ier  consultant staff  together with other equipnent used within 
the l a s t  35 years. In the age in  which nobody can function without 
disposable equiprwt we even see the intravenous cannulae originally used 
by Fatrick Shackleton. The importance of maintaining these historical  
records so  that each generation w i l l  remember the past, cannot be 
overempmsised. 

Einally, Dr Shackleton's original team, l ike lbpsy, has grown out of a l l  
proportion it now consists of 23 consultants (including the Professor), 
9 Senior registrars, 9 Registrars, 8 SHCa and 5 Clinical Assistants. Where 
w i l l  it a l l  end one wonders. Who hws, lxlt one thing is certain; i f  Pat 
Shackleton is looking d m n  now he will  have that benevolent but quizzical 
smile on his face and one can be sure that  he w i l l  be well pleased that  h i s  
init iat ives have proved ao fruitful .  



Drs J Rupreht and D Soban 

mst contemporary anaesthetists who do not r-r the Second World War 
my be l e f t  unimpressed by the changes it brought t o  medicine. M c e d  
anaesthesia and plastic surgery i n  particular, were introduced into many 
parts of the m r l d  in  the wake of the war. In  several countries which un t i l  
recently formed Yugoslavia, Dr P Shackleton played a key role in  the 
introduction and teaching of anaesthesia. It has often been said that  the 
developnent of contemprary anaesthesia has been related t o  that of plast ic 
surgery. This was certainly the case in Yugoslavia when S i r  Harold Gill ies 
decided to  send i n  plastic surgeons, and w i t h  them, as  the anaesthetist, Dr 
Shackleton. 

The events af ter  the war which led t o  the developllent of anaesthesiology in 
Yugoslavia were described by S i r  Harold during a ceremny a t  the University 
of Ljubljana, Slovenia, when in  1957, he was awarded an I-kmor y y  Doctorate. 
'lke follawing i s  part of an original transcript of the speech. 

...my of you remember that because of the f i r s t  plast ic and jaw 
w r k  done by Battle and others a t  the No 1 Plastic Unit a t  Bari for 
munded Yugoslav partisans, a m e  by your government was made t o  
enable the w r k  to  continue af ter  the war was over. In June 1944 
UNRRA was requested t o  send a plastic surgery team t o  Yiqos1avi.a to  
treat  the large n m h r  of your soldiers wounded in  the face or  jaw, 
and I was  selected by UNRRA to c m  over here and see what could be 
done. 

In those wonderful days when the war was over, not very good 
aeroplanes -re available. But i n  Belgrade I duly arrived a f t e r  a 
hectic night in Naples (in British headquarters)* and an even mre 
exciting night in Bari where a l l  Yugoslav wounded were displayed for  
my benefit. Negotiations i n  Belgrade were not a l l  one-sided as  (our 
Russian colleagues)* m y  friends were also anxious t o  help you. 
Hawever, i n  those historic three days I made it quite clear that w i t h  
our 10,000 war plast ic cases in England our surgical team were fully 
occupied and wauld not volunteer t o  leave thei r  own wounded i n  favour 
of any other country's munded, but, and there is a difference, i f ,  I 
urged, your Yugoslav medical services have an ambition to learn what 
we can give of 'plast ic surgery' for the people as well as for the 
r*ounded, then I am sure our surgeons w i l l  readily volunteer to  c m t  
( *  crossed out by Gill ies) .  

Fortunately the negotiations i n  Belgrade had ended favourably. Plastic Unit 
No 1 arrived in there in  1945, well-equipped and with the aim of training a 
similar group of Yugoslavian doctors. The Unit worked in Belgrade for t w ~  
years with some changes of personnel and wa3 completely successful. me 
f i r s t  Head of the U n i t  was Patrick Shackleton who was not only the leader 
bt had as well the difficult  duty of transplanting the basics of 
sowisticated British anaesthesia into a rather primitive envirornnent. By 



1945 he had started endotracheal anaesthesia3 and trained Kovacev, 
Cvetkovic arid ovanovic who were to becane the first Yugoslavian physician 
anaesthetists.' In m y  1946, when Sackleton left, - v  was already a 
trained anaesthetist in the Unit. Russell Davies, the British anaesthetist 
f m  Queen Victoria Hospital, Q8t Grinstead, then cam!? to Belgrade to 
continue Shackleton's mrk. He found one part of the latter's plan 
fulfilled, so he proceeded to the next problem: to persuade both the 
military and civilian medical authorities in Belgrade to recognise the 
importance of anaesthesia for the developnent of all surgical specialties 
and not only for plastic surgery. It took a few mnths to obtain 
satisfactory Jesuits and 'KoMcev, who was gaod ppil, became a good 
teacher too.' Davies had also tried to effect the start of production of 
nitrous oxide in Yugoslavia, where until then only volatile anaesthetic 
drugs were available. At that time there was no nitrous oxide factory in 
all Europe south of London. Difficulties with this part of Davies' work in 
Belgrade deserve a separate story, w i t h  a h a m  ending in 1962 when the 
Slovenian pharmaceutical firm 'Lekf started an qto-date plant near 
Ljubljana for nnnufacturing nitrous oxide for the needs of the whole 
country and later for export as well. After returning to England, Davies 
sent, in 1947, to his ~ p i l s  in Belgrade, the first ampoules of curare. 

?hrough the work of Patrick Shackleton and Rmsell Davies, Yugoslavia was, 
with W e n ,  probably the first -pan continental country to introduce 
-tracheal anaesthesia, to e nitrous oxide and m c l e  relaxants and to 
have Fhysician anaesthetists. P 

.fie exceptional qualities of Dr Shackleton were displayed again before the 
anaesthetists of the whole world in 1968 when he was President of the IVth 
World mngress of Anaesthesiologists in Iondon. The President collected 
Yugoslav participants in the middle of the Congress melee to have a meeting 
w i t h  Mrs Shackleton and Russell &vies. They were encouraged to describe 
h w  the specialty was prospering in their country. 

Later t"m 

Euly in 1970, Drs Shackleton and Russell Devies started corresponding in 
order to prepare their contri~tions to the First Intersectional Meeting of 
Yugoslav anaesthetists which took place in Ljubljana in October 1970 - the 
25th anniversary of anaesthesia in Yugoslavia. They were elected the first 
Kmorary Members of the W s l a v  Society of Anaesthesia. Three years later, 
in 1973, they both took part in the IIIrd Congress in Opatija, Croatia, 
*ere they were awarded the Bettini medal. 

lWs was Shackleton's last visit to a Yugoslav country which he loved very 
rrarch. In a letter of 2nd May 1977, Eussell Davies sent to Slovenia the sad 
news of Patrick Snackleton's death together with sane m r i e s  of the last 
mnths of life of his old friend: 'Yugoslavia and its anaesthetists he 
often thought about, and his experiences in your country were always happy 
ones for him.' 

Over the years, Dr Shackleton eagerly corresponded with his pupils in all 
parts of Yugoslavia, even to the extenf of keeping them in an active group 
by mentioning what others were doing. Although he m y  rightly be called 
'father of anaesthesia' in the Balkans, he preferred to call himself a 



grandfather. When he died in 1977, he was fortunately spared knCWb3 a b u t  
the wars that  fourteen years l a t e r  would be suffered by his Yugoslav p p i l s  
and by the differing countries of the Balkans he loved so mch. 

m, a transcription of a l e t t e r  £ran Dr P Shackleton to Lk D Soban 

March 7th 1975 
8 St Jams Terrace, 

Winchester. 

My dear Darinka, 

Ch dear! No, I had no l e t t e r  f r m  you i n  the New Year - I had written 
to  you in the Autumn sometime. I have not been well since December, 
having a strange painful condition of muscles - m t t e r  of my 
shoulders and arms, which has defied trea-t un t i l  just recently 
when they p~t m e  on Steroids. It is very painful a t  night and I sleep 
m s t  irregularly. However, the l a s t  week it is improving and I can 
write again, which I have not been able t o  do for weeks. 

Russell l ives in  Winchester now and I see him from time t o  time, 
though he is more often away a t  a cottage he has in Cornwall. He 
ret ired in October which makes another one of us on the shelf. 

I had a word on the tele-e the other day with Antic from Belgrade 
who i s  over here for a mnth or two for special studies of some sort. 
I had, incidentally, a l e t t e r  which I have written t o  kim i n  October 
returned by the post office so there i s  sanething wrong with the 
European mails. I had t o  send it again and the second time he 
received it. 

Rs I didn't have your l e t t e r  please send me your news when you have 
time t o  write again. It i s n ' t  only you who has deep roots - I always 
keep a great interest  i n  my grandchildren and only wish that  I could 
spend a long v i s i t  round them a l l  i n  the Spring. But I knaw I can' t  
so must rely on let ters .  

I had a wonderful l e t t e r  fran Ljubo, sending me the......for the 
Bettini medal and honorary mnbership of the Society, and a mst 
warming and cheering covering l e t t e r .  These are very treasured 
possessions. 

I am off t h i s  afternoon t o  the heart Hospital i n  hthampton t o  have 
my pacemaker checked and t o  sse that  a l l  is w e l l .  In f ac t  a l l  is w e l l  
and I am the mst efficient  clockmrk muse i n  existence. 

Dear Darinka, take care of yourself and I do hope you are happier and 
feeling less  frustrated. You deserve t o  find tranquil l i ty and I hope 
that  you have. In  looking for your l a s t  le t te r ,  i n  case I had mde a 
mistake, I f m d  your l e t t e r  of l a s t  Spring with the prinuose s t i l l  
in it. I expect they are in  flower again. 

With love, dear Granddaughter, 
Patrick 
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A.J.Nom and Professor J Nonmn 

sykesl gave one of the best accounts of haw the news of anaesthesia cam 
from Boston t o  the United Kingdcm. It i s  interesting to  discover how soon 
the f i r s t  anaesthetics were given i n  the town of S o u ~ n .  The R o y l  
South Hants Infirmary was bu i l t  by plblic subscription and opened in 1844 
a t  a cost of £5,080 14s 6d. It had an operating theatre on the upper f l m r  
reached by a narrow winding staircase .2 

Sadly, f u l l  records of the hospital 's ac t iv i t ies  are not available. H m r  
two local papers - the 'Hampshire Advertiser' and the IHampshire 
Independent1 carried extensive accounts of what was haFpening. This paper 
canpares the r e p r t s  in these weekly papers with the news appearing i n  
'The Lancet1 a t  the beginning of 1847. 

'The Lancet' carried the report by Lk Boott and the accounts from Boston 
from the B ige lm describing the introduction of ether. It also contains 
the l e t t e r  f m  Robert Liston recounting his f i r s t  t w  cases. The 
'Hanrpshire Independent' records the following: 

'Successful use of the vapour of ether 

We have been informed that  two operations have &an perfomwl by Mr 
Liston, a t  the University College mspital ,  on Saturday las t ,  while 
the patients were under the stupefying influence of the vapour of 
ether ' . 

It also records that  M r  Robinson, the dentist, had written t o  the 'Wrning 
Chronicle' giving details  of several operations where he had already used 
ether. 

'The Lancet' carried m r e  accounts of the use of ether and Dr Bmt t8s  
rebuttal of the claim for  a patent for it. It a lso  carried a l e t t e r  from a 
Dr Collyer of Jersey suhnitting a claim t o  using ether in  Boston i n  1843. 
Nothing mre  was heard of this .  The '-hire Independent' carried reports 
of successful painless operations a t  Bristol General Infinmry on Decanber 
31st. Haw did the news get there so quicHy? 

16 January 1847 

'me Lancet1 carried deta i l s  of Squire's and Hooper's vaporizers fo r  
inhaling ether and a leader stating that ' the inhalation of sul@nric ether 
vapour for a few minutes. . .is vastly superior t o  a l l  measures previously 
descrihd . lhe Independent carried m r e  accounts of success i n  the 
metropolis. 



23 January 1947 

In the  'The Lancet1 John Snow makes h i s  f i r s t  appearance with a description 
of the ccanposition of saturated mktures  of e ther  and a i r  a t  various 
temperatures and a forecast  of a be t te r  vaporizer. The 'Independent1 
carried a general aammxdation of the importance of  the  new discovery. 

John Snow described h i s  apparatus which incorporated a large surface area 
t o  vaporize t h e  ether, a water bath t o  a a c t  a s  a heat s ink and a low 
resistance breathing attachment i n  'The Lancet'. The 'Hampshire 
Indepedent '  carr ied two accounts. The first, while comnending the use of 
e ther  t o  provide pain r e l i e f ,  notes some cannents in  t h e  'Journal des  
D e b t s  ' which warn t h a t  mixtures of e ther  vapour and a i r  can explode. It 
a l so  includes t h i s  item. 'Now, i f  it be considered t h a t  the  vapour-laden 
air inspired by the pat ient  about to be operated on is precisely this 
explosive mixture - that during t h e  operation the surgeon is  surrounded by 
l ighted candles - and that t h e  attendants pass backwards and forwards w i t h  
lamps in t h e i r  hands - an idea m y  be Conned of t h e  f a t e  t h a t  awaits t h e  
patient,  i f  the f i r e  should unhapi ly  reach the  air which he is inhaling.' 

The secord report is br ie fe r :  

Inhalation of ether. - We understand t h a t  a successful operation has 
been performed in cur town under the  influence of ether, by Mr m 
Heame MB of Bernard Street .  The subject was a mechanic frcm t h e  
Dockyard a t  Portsrmuth, and applied with a m l l e n  face, t o  have a 
tooth extracted.' Thus again, the f i r s t  operation w a s  a dental 
extraction. 

'The Lancet', among many reports,  carried a l e t t e r  referr ing t o  Hickman's 
m r k  i n  1824 and noted t h a t  Hickman's widow was still a l ive  and l iv ing  in 
Hertfordshire. Both local  papers carr ied accounts of t h e  f i r s t  operation 
under e ther  carr ied out a t  the Royal South Hants Infimary. This account is 
f n m  the  'Advertiser'. 

'Operations without pain - During the past week two severe 
operations have been performed a t  our Infirnnry, whilst the pat ients  
were inhaling the  vapour of ether, and with ccanplete success. The 
f i r s t  pat ient  was the  engineer of  the  'Forth1 steamer, who, whilst 
o i l ing  the  engines, had h i s  forearm crushed between the  crank and the 
i ron  grat ing above it. l'he injury occurred off  Plymouth on Friday, 
and he  was admitted t o  t h e  Infirmary t h e  same evening. Not only t h e  
two bones e r e  broken, hlt the  f lesh  and skin were mch  tom,  so  tha t  
amputation of the l i m b  was imnediately necessary. After inhaling the  
vapour of e ther  f o r  two o r  three minutes, the arm was rapidly 
amputated abave the elbow, and the  ran evinced no pain whatsoever, 
althcugh previously on examining t h e  l i m b  he had shown h h e l f  
e x t r m l y  susceptible t o  pain. He was q u i t e  sensible during t h e  
inhalation, and the  next day said t h a t  he had f e l t  a sensation like 
'needles and pins'  when the arm was being cu t  off ,  but t h a t  the mst 



pain he suffered was in walking up to  the operating theatre, frUn 
jarring the limb. ' 

So much for the winding staircase! Tne vaporizer used was Hooper's as  
described in  '!Be Lancet'. As w i t h  so m y  of the early operations, the 
inhalation produced analgesia but not anaesthesia. Sadly, the patient died 
four days later. A t  the inquest death was ascrihed t o  blood loss, shock and 
the delay in  procuring surgical treatment. Perhaps septicaemia also played 
a part. 

Ihe 'Fortht was one of the West India Ccmpany's s t m r s  carrying the &ils  
to and from the West Indies and Central America. It would seem she arrived 
a t  Southampton on January 29th with the injured engineer. W e  are not sure 
when she l e f t  but she carried not only the nails but also 58 passengers. 
Both local papers continued t o  carry further a c m t s  of the successful 
uses of ether toth i n  the town and elsmhere thmuqhout the nextmonth. 

W e  were surprised a t  the wealth of detail printed i n  the local weekly press 
about ether and its introduction. Prtrhaps we should not have been. To have 
to undergo an operation without analgesia must have been a terrifying 
ordeal for any patient. ?he news of ether's success mt have spread to 
patients in the wards and t o  the public like wildfire. Not surprisingly the 
general press took up the stories. It is one of the genuine revolutions i n  
medical care and it is pleasant t o  record it being used in the provinces 
within a mnth of its introduction in London. 

1 Sykes WS. Essays on the FFrst Hundred Years of Anaesthesia. vol.1. 
Fdhbqh; E & S Livingstone, 1960. 

2 Watson m. Proud Heritage.: a History of the Royal South m t a  Hospital 
1838-1971. Southampton: GF Wilson & Co.Ltd. 1979. 



Harvey Cushing was born in  Cleveland,Ohb on A p r i l  8th 1869, the son of a 
doctor. After graduating from the Central High School in 1887, he entered 
Yale College and distinguished himself in both academia and athletics, 
obtaining a BA degree i n  1891. Despite pleas for him t o  stay on a t  Yale, he 
decided to  follow in his brother's footsteps and entered Harvard Medical 
School in September 1891. He qualified as  a doctor on June 26th 1895. 

As a Harvard medical student, Cushing administered ether t o  patients 
undergoing surgery on m y  occasions, and it is probable that h is  early 
experiences pranpted him t o  try to improve the patient's lot .  A t  that time 
it was connun practice for untrained and inexperienced medical students to 
be asked t o  anaesthetise patients; furthermre, the surgeon generally 
insisted on a depth of anaesthesia so profound that there was l i t t l e  -in 
for error. Describing his f i r s t  experience of administering ether, Cushing 
recalled that he had been s m n e d  from his seat in the surgical 
*theatre and sent into a side-rcxm where, under the direction of an 
orderly, he proceeded t o  'etherize' the patient, an elderly m, as best he 
could. After repeated urgent calls fran the impatient surgeon the patient 
was wheeled into the -theatre. A s  the operation started, 'there was a 
sudden gush of fluid frcm the patient's mouth met of which was inhaled...' 
It is not surprising t o  learn that the patient died. 

It was during his serond year as a medical student that Cushing gave that 
fateful anaesthetic. Fbllowing this, he and a colleague, Etnest A m r y  
Codman, resolved that they would improve their technique of administering 
ether. mshing suggested that ' . . .in order t o  make a game of the task 
before W we made a wager of a dinner as t o  who could learn to  give the 
best anesthesia.' They were both determined t o  become good etherizers and 
to this end devised the f i r s t  anaesthetic charts. These 'ether charts' were 
introc?uced in l894 and allowed both the anaesthetist and the surgeon t o  
follow the c d t i o n  of the patient by recording p l s e ,  respiration and 
tmpra tu re  during the operation. Whing stated that l . .  .careful 
anesthesia and record taking was undoubtedly a step tamrd hpmvement in 
what had been a very casual administration of a dangerous drug.' e idea 
for the 'ether charts' came f m  Cdmn's chief, F B Harrhgton.'Ccdan 
was alnost certainly the f i r s t  to  use one but it is clear that Whing was 
equally involved early in their introduction. This was the f i r s t  recorded 
use of an anaesthetic chart. 

Fbllaving his internship a t  Massachussetts General Hospital, Cushing moved 
t o  the J o b  Hopkins Hospital in  Baltimore where he became assistant 
resident t o  the Professor of Surgery, W i l l i a m  S Halsted. Anaesthetic 
practice in Ehltinnre was similar t o  that in Boston where m i c a 1  students 
were called on t o  administer anaesthesia using ether cones made from 
newspaper, or via ether aponges. Cushing found it impossible t o  change this  
practice and after a number of anaesthetic deaths in Baltimore in 1897, he 



began t o  use cocaine as  a local anaesthetic. In fact, h i s  chief, Halsted, 
had investigated the anaesthetic effect of cocaine ard had also overcam a 
serious habituation t o  the drug. Several of Halsted's assistants had died 
of cocaine a w e .  

m e  use of cocaine for nerve blocks was re-introduced by Cushing. He became 
adept a t  performing brachial plexus blocks for  angutations and practised 
both inguinal and femoral he f ield blocks. He l a t e r  pblished h i s  
observations in  seve a1 papers.y' One on the use of cocaine for hernia pm 
thyroid operations,' makes it clear that  C3.xshi.g appreciated the r i sks  
attendant i n  anaesthesia for the elderly, fo r  those w i t h  cardio-respiratory 
disease and i n  cases with a f u l l  stcmach. m h i n g  also refers t o  the use of 
a few inhalations of chloroform, not enough to loss of 
consciousness, used a s  an adjunct to the local t e c h n i g u y I " n  1902, h 
suggested tha t  the process of bloc- nerve trunks be te& 'regional' in 
contradist'nction t o  'localfanaesthesia, thereby coining the W a s e  used t o  
th is  day.' Wing regional anaesthesia he insisted on an assistant  in 
place of the anaesthetist; the  assistant offered 'timely encouragement' to 
the patient. 

Ttm years earl ier ,  i n  July 1900, Cushing had spent mmy months t r ave l lhq  
in  Europ. Whilst i n  Berne, Switzerland, and under the direction of 
Theodore Kocher, he researched the influence of brain pressure on 
circulation and respiration. HCs expr i r rwts  led t o  the finding tha t  an 
increase i n  intracranial, pressure was associated with a reflex increase in  
ar ter ia l  blcod pressure - l a t e r  this became known a s  the Cushing Reflex. A t  
the same time, Professor Hugo Kronecker assigned Cushhg a problem in 
nerve-muscle mysiology involving the perfusion of the hind-leg vessel of 
frogs. Here, Cushing learnt a great deal about nerve physiology and 
discovered tha t  frog m c l e  was 'poisoned' when expsed to sodium chloride 
alone. Both calcium chloride am3 potassium were r eqhd  t o  added t o  the 
perfusate in  order to  minta in  nonml m c l e  mntractility.'Cm h i s  re- 
to  b r i c a ,  Gushing used th is  i n fomt ion  i n  the prcduction of an epmymm 
salt-containing solution for intravenous therapy, although its use was 
l a t e r  mysteriously abandoned. 

Shortly a f t e r  completing h i s  work i n  Berne, Gushing travelled t o  Pavia, 
Italy. Whilst visi t ing the Ospidale St Matteo he found tha t  a simple h- 
made adaptation of Scipione h - R o c c i f s  blood pressure a~para tus  was i n  
daily routine use by the bedside of every patient. He quickly sketched a 
diagram of the a m t u s  and u p  h i s  return to Baltimore in  Septenker 
1901, Chshing altmst M i a t e l y  developed a new anaesthesia chart and 
insisted that  blood pressure should be recorded during a l l  major 
operations. Soon he plblished a paper i n  which he showed that  the 
application of cocain2 t o  nerves could prevent the shock often aesociated 
with limb amptation; the publication contained m y  examples of intra- 
operative blood pressure charts. Furthermre, on January 19th 1903 he 
presented a paper t o  a special meeting a t  the Boston Medical Library 
enti t led 'me  c l in ica l  value of blood pre sure observationf. m e  text  of 
t h i s  lecture was subsequently plblishedg and as  a direct  result  of 
Whing ' s  presentation, the Harvard Medical Schml distr i tuted a circular 
t o  a l l  members of the Department of Surgery requesting that  a comnittee be 



formed t o  consider the importance of blood pressure detenninations. After 
many meetings of the c d t t e e ,  and i n  good surgical tradition, it was 
eventually decided that '..the skilled finger was of mch greater value 
clinically than any pneumatic instrument. ' Despite th i s  decision and 
probably due in part t o  the plhlication of Georye Crilers mm0graph:IBlood 
pressure in surgery', clinicians throughout the country began to record 
intra-operative blood pressure. 

01 Cushirigrs return t o  Baltimre, he remained concerned about the 
administration of ether by d i c a l  students and soon began t o  employ a 
full-time physician anaesthetist, D r  S Griffith Davis. Private patients 
paid for his  service; for public patients, Cushing paid Davis out of his 
awn pocket. There is l i t t l e  doubt therefore, that one of Cushing's major 
accanplistments was recognition of the need for a Mysician-anaesthetist. 
In a paper on neurosurgical techniques he wrote '..regardless of the dru 
t o  be employed, it is essential that it be administered by an expert .' .' 
Gushing frequently aanplimented Griffith Davis on his  skill and care6 and 
carmented that a degree of increased safety was due to  h i  use of an early 
form of precordial stethoscope termed the *onendoscope.' Its use m e  
out of work undertaken in Cushingrs physiology laboratory in which Cushing 
and h i s  students were producing experimntal heart valve lesions in dogs. 

In 1912, Cushing was appinted Surgeon-in-Chief t o  the newly opened Peter 
Bent Brigham Hospital in  Boston and as  Mseley Professor of Surgery a t  
Ihrvard. There, he continued t o  q l o y  the services of a regular 
anaesthetist, Dr Walter Boothby. Boothby had previously investigated the 
effect of ackhistering carbon dioxide during anaesthesia, was CO-inventor 
with E'rederick Cotton of the Boothby-Cotton nitrous oxide-oxygen apparatus, 
and also described, again with Cotton, the technique of nitrous oxide- 
axygen anaesthesia using intra-tracheal insufflation. Cushing invited 
Boothby to beam? Supervisor of Anaesthesia and Director of the Respiratory 
Laboratory, bt in 1916 Boothby l e f t  t o  establish a metabolic laboratory a t  
the Mayo Clinic. He was replaced by Gertrude Gerrard, the f i r s t  nurse 
anaesthetist a t  the hospital. She was part of Cushing's nobile surgical 
team, based in E'rance, during the First World War. 

Q1 Cushingls return t o  private practice a t  Harvard, he continued t o  excel 
in  the practice of neurosurgery. m NoNovember 5th 1932, he performed his 
l a s t  craniatany and shortly afterwards, retired fmm m r d .  He took up 
the non-clinical post of Sterling Professor of Neurology a t  Yale, a 
p s i t i o n  that he held u n t i l  he died of a coronary thrcmbsis on October 7th 
1939 aged 70 years. 

In mmmry, m y  (Xlshing mde considerable contrihtions t o  the specialty 
c$ anaesthesia. He was involved in  the intrduction of the f i r s t  
anaesthesia records, the intra-operative monitoring of blood pressure, pre- 
cordial auscultation of heart beat and respiration, the use of cocaine for 
what he termed 'regional anaesthesiar, and the intrduction of an 
intravenous fluid which bears his name. He was one of the f i r s t  surgeons 
who required the presence of a dedicated physician-anaesthetist during his 
operations. In view of his numerms other talents, it is not surprising 



that  in  1988, the U.s.Posta1 Service released a comnenrorative stamp of 
Harvey Cushing. 
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surgeon Lieutenant acrrmander P A Clew RN 

'Ihe early history of anaesthesia i n  the R o y a l  Navy is a mix of individual 
endeavour and delayed official  sanction. Even af ter  its intrduction into 
the Navy, m h  operative surgery continued t o  be carried out without 
anaesthesia. This would seem barbaric unless we consider the state of 
civilian practice a t  the time ~IXI in fact find it t o  be the norm. It is 
only following the expriences of the C r b e a ~ ~  YSar and the debates that it 
engendered that  anaesthesia regained the position it originally held and 
was used for a l l  operations. 

hven ien t ly  the f i r s t  decade of Naval anaesthesia can be divided into 
three periods. The f i r s t ,  1847-1852, was characterised by the efforts of 
individuals. The a d ,  1852-1854, f o l l m  the official  introduction of 
anaesthesia Wt  highlights its limited we. The third and final period, 
1854-1857, corresponds w i t h  the C r M  War and the central question of 
anaesthesia and the severely injured patient. 

For much of his early Naval career, Spencer Wells mrked rrrainly in the 
Rayal Naval Hospital of Malta. First  as an additional Assistant-Surgeon on 
board the receiving ship HMS Ceylon and then, i n  1843, as an Assistant- 
Surgeon to the flag ship of the Mediterranean Fleet, HcUj Hibernia. It was 
during this  time that Spencer Wells gave the f i r s t  'Naval8 anaesthetic, for 
a dental extr ction. Ether was given by a Hooper inhaler and the date was 

6 1847. B 
Over the next few msltha Spencer Wells gave 106 anaesthetics for a range of 
operations, m t l y  dental extractions lxlt also ampltations, lithotrity, 
excision of tumurs, division of fistulae and drainage of sinuses. Wells 
used the Hooper inhaler i n  73 cases ht regarded only 15 of those as  a 
canplete success; in the remaFning cases he used an ether-soaked sponge 
w i t h  considerable success. His experiences led him to  recmm~n4 that the 
sponge ' m t  be preferred t o  a m a t u s  by the practical surgeon'. 

An accamt of one of his original cases was plblished separately on 16 July 
1847, because rather than being an operative case it was a description of 
the medical use of ether. A fatal  case of hydroMobia followed the bi te  of 
a cat. H e  attempted t o  t reat  the patient, a 'damn, with large doses of 
telladoma and used inhalations of ether t o  control her convulsions. 
Wnfortunately the patient wag unable to  tolerate the smell of the ether and 
its use had t o  be abandoned. 

&e of 1848 brought the mris insurrection and found Spencer Wells, who 
had by now l e f t  HMS Hitemia, there t o  report on the treatmmt of the 
wnnded for S i r  W i l l i a m  Burnett the Director-General of the Medical 
Department of the Navy. The report contains a paragraph on the use of 
chloroform comwting that there had been several deaths attributed t o  it, 

*A prelhbary version of this paper was presented a t  a recent 
Society of Naval Anaesthetists Meeting, May 1990 



one o$ which Spencer Wells had ~ i t n e s s e d . ~  1n the Bmdshaw Iectvre of' 
1890, given t o  the Royal College of Surgeons, Spencer W e l l s  said 'I wa& 
from the f i r s t  afraid of it [chloroform] quoting both his experiences in 
Paris and i n  the S m r i t a n  Wspital, Irondon, to which he w a s  appointed in 
1854, whilst still being on the Navy List. In fact  he was so anxious about 
chloroform that  f m  1867 a l l  his patients were anaesthetised with 
mthylene bichloride. 

Spencer Wells' l a s t  account of his use of chloroform aFpeared in 1851; t h i ~  
was not for operative surgery ht for the rel ief  of the s 
respiratory disease. Spencer Wells, while on half p y  
travelled extensively with the Wmpis of No-n in hoth I ta ly  and 
Egypt. It w a s  a t  the suggestion of the FIarquis that  Spencer Wells t r ied  the 
inhalation of chloroform, t o  alleviate that  gentlenuan's severe cough and 
dysploea. It proved to  be so successful tha t  thmqbut  the minder of 
the Wxquis's l i f e ,  only 7 m t h s ,  Spencer Wells frequently administered 
chloroform t o  him 'with T e a t  alleviation of his suffering, without any ill 
effects being okeenred'. The final  paragra* of th i s  account is  the 
report of h i s  experiences of the use of the  inhalation of the anaesthetic 
in  2 cases of asthma. Whilst t h i s  is not by any means the f i r s t  use of 
anaesthetic agents t o  treat respiratory illnesses h is  prediction that t h b  
would prove to be a 'valuable palliative remedy in such cases' s h  
remarkable insight. 

Although Spencer Wells has no further part to play in Naval anaesthesia he 
does reaFpear, Lut this time as a surgeon when he was appointed t o  the 
civilian hospital a t  Rankeni, during the Crimean War i n  1855 whilst 
continuing t o  receive half pay from the Navy. He was rnrable to  take up a 
Naval appointment in the previous autmn because he had punctured his  
finger a t  a pt-mrtem examination. This together with what was seen as 
preferential treatment th  out a l l  of h is  Naval career caused sane 9 comnent in the rredical press. 

A t  the end of 1847 hloroform was introduced into cl inical  practice by Sir 
J-S Young Simpsong and it has beon suggested that  its f i r s t  use in the 
Navy, albeit  on board a ship, the sloop HMS Columbine, rapidly f o l l o ~ e d . ~  

The carmanding officer of the vessel Camander C D Hay ( la ter  Mrniral 
Dalrymple-Hay) obtained both chloroform and the technique for its use fran 
Simpson. He then travelled over land t o  join his ship w h i c h  was part of the 
East Indies Fleet. Once C o l ~ l s  Medical Officers, Jlr John Cmpbell and 
Dr Danual J Duigan had studied the technique of its use, a 'volunteer' fran 
m n g s t  the officers was f o d ,  the Captain's Clerk Benifold who was 
suffering fran toothache consented to be placed under the influence of 
chloroform for  the extraction of the tooth. This was duly carried at i n  
front of a petty officer fran each mess who were invited to  witness the 
event. M r  Benifold recovered satisfactorily even thmgh five rotten teeth 
and not one w e r e  renoved. The exad date of th i s  is unknown although the 
year was r ep r t ed  t o  be 1847. 

In an effort  t o  provide a nnre accurate date it is worth  ewmining the 
account in  greater detail. Commder my took up his appointnmt in HMS 



mlmbine fmn 6th December 1€?471° which means that the event could have 
only taken place after that date. p the other main characters m -11 

already a member of the crewl so this does not help us in  narrowing 
dawn the date. Unfortunately, looking a t  the other two m i n  protagonists 
mre closely reveals some difficult ies with the acccunt. Dr Wgan was B 
Assistant-Surgeon in the Royal Navy but was appointed to HMS Hibernia 
with Spence Wells; he had been s h e  1846 and was  destined t o  r a i n  there 
until 1849j2 A pss ib le  answer t o  th is  problem is t o  suggest that as the 
mlumbine sailed t o  the East Indies it could have called in to Gibraltar a t  
the same time as the Kibernia, thus allawing D r  -11 and Lk Eulgan t o  
be in the same place a t  the same W. 'Ihis suggestion has sane attraction 
hecause as an imnediate contemporary of Spencer Wells, Wgan could have 
gained scme insight into his  use of anaesthesia. 

Fitting the final protagonist into the story has proved to be impossible. 
Although a Benifold does appear in the Navy list as  a pjrser, he remained 
on half pay withaut an appointment during this  period. Since the Navy 
list is plrely a list of officers, the only possible explanations are 
either Benifold was not an officer, or that he was a civilian. 

We are l e f t  with an account of an event we are only able t o  say may have 
occurred in  the closing weeks of December 1847. But mre  problematically it 
has not been possible t o  absolutely place a l l  the participants together 
using contemporary sources. So, interesting a s  th is  account is, we cannot 
place canplete reliance on it. 

'Ibis hospital, though not traditionally regarded as a Royal Naval hospital 
did treat  Naval sailors. A Hospital report of 1853 noted that the t a l  of Y-5 Royal Naval seamen treated in Dreadnought up t o  that date was 3,100. 

In July of 1850 a s e a m  who was t o  undego a testicular operation died 
without warning before the f i r s t  incision, adding Dreadnought's name to 
the growing list of hospitals that had reported fa ta l i t ies  associated with 
chloroform anaesthesia. We identity of the patient is unknown although it 
is likely t o  have been a Merchant s e m  simply because their nlrmbers 
treated there fa r  exceeded those of Naval seamen. 

The anaesthetic events cited so far  were very much the exception and relied 
cm a few enterprising irdividuals obtaining their  own s u ~ p l y  of volatile 
anaesthetic agents. me rest  of the Navy had t o  w a i t  unti l  1852 before they 
were supplied w i t h  chloroform. 

J 

M1 medicines -lied t o  a l l  Naval ships and hospitals were (and t o  this 
day still are) derived f m  a set  list of approved medical stores, a Scale 
of Medicines. Tfie Scpp then in force had remined unchanged since its 
introdudion in 1782. T u  bring the Scale of Medicines up t o  date Sir 
W i l l i a m  Burnett issued a new Scale which came into force on 1st  A p r i l  1852 
and contained 'many cines that were in carman use in private medical 
practice in EXg1and1 .* lilthmgh it has  proved b p s s i b l e  t o  trace a copy 
of th is  doclrment it rmst have included chloroform. This contention is 



supprted by Circular h88 issued two years la ter  a t  the of the 
(rirnean war instructing a l l  Naval hospitals t o  s u ~ p l y  a l l  ships hnmd £76 
the Crimea with double the quantity of chloroform they normally carried. 
Since no new scale of stores had been introduced s h e  1852 we can conclude 
that that one mwt have included chloroform. 

I t  is disawint ing t o  find that the introduction of anaesthesia into Naval 
hospitals appars  t o  have caused very l i t t l e ,  i f  any c a m ~ n t .  It ' is 
generally held that the f i r s  w e  of anaesthesia occurred in 1852 at' the 
Royal Naval Hospital HaslaJ7 where, a t  the instigation of S i r  John 
Richardson, a patient had a circlrmferential aqxtation of a limb. 
Unfortunately no contemporary records of th is  event could be found so the 
date, the exact nature of the operation and even the m s  of the min  
characters are unlolown. No other reports of the early usage of anaesthesia 
in the other Naval hospitals were identified. 

Perhaps an explanation as  t o  why the introduction of anaesthesia in the 
hospitals seems to have passed a lms t  unnoticed can be found in the limited 
anrnmt of operative surgery c m i e d  out. In  1869 when the f i r s t  records are 
available, only 15 ope tions were perfomd in Haslar and these were a l l  
of a trivial nature. " mis surprising state of affairs is  better 
understood when we w i d e r  that alnnst a l l  patients were admitted hto 
Naval Hospitals during peacetime because of medical rather than Burgical 
problems. ?he mjor i ty  of the surgery carried out was a s  a result of 
injuries sustained on hoard ship and consequently was perfozmd there by 
the attembnt Medical Officer, almost invariably without anaesthesia. A 
p i n t  well-illustrated by the experience of LW Graham the Surgeon of W 
Bellerophon who ampltated the arm of a seaman without anaesthesia, a t  the 
shoulder, because of injuries he received a cannon exploded. The 
patient died sane t h  later  of tetanus. Even i f  chloroform was 
available, the failure to use it in acutely injured patients was for the 
time, i n  no way unusual. It was only af ter  the Criman War that things 
changed. 

So with such minimal requirement for anaesthesia in Naval Hospitals it is 
not surprising that so l i t t l e  comnent was d e .  That is not t o  say that the 
Fledical Officers in the Hospitals were ignorant of the use of chloroform. A 
Naval Surgeon, Alexander M'kechnie, in February 1853, successidly gave 
chlorofog t o  a patient with tetanus under the care qf D r  Lmes of 
Gosport. M'kechnie w a s  amin ted  to Haslar a t  the time. In the other 
main naval hospital a t  P l w t h ,  we find a year later, a suggestion t o  use 
chloroform over a prolonged period of time t o  allow a patient to  tolerate 
the application of ccmpres 'on pads to t rea t  a popliteal aneurysm. The 
suggestion was not taken up. 5% 

Follcwjnc~ its official  introduction into the Navy the use of chloroform a t  
sea was not slow in c d n g .  On 12 August 1852 Charles Deane Steele, the 
Surgeon of HMS Arethusa, remwed some loose cartilage from the elbow joint 
of a searran whilst that ship was a t  sea. H e  performed a similar operation 
on a second case some mnths later but did not publish an account of the 



event unt i l  the following year.23 Although i n  both cases he used 
chloroform the noteworthy thing a W t  them as  f a r  as Steele was concerned, 
m the close prcorimity of two cases of an unusual delayed complication of 
injw. 

In sharp contrast t o  these two cases, Steele, on 20th Cctoker 1853 
ampltated the l e f t  leg of a seaman who had been wounded i n  the thigh by the 
discharge of a gm. H e  again p e r f o y 4 t h e  operation aboard HMS Arethusa, 
ht this time no anaesthesia was used. Because of their  close proximity, 
these bm events perfectly highlight the practice of avoiding anaesthesia 
in injured patients. 

The Crimean War c m n c e d  on 4 October 1853 when Turkey declared war on 
Russia, but it was not unt i l  28 March 1854 that Britain and France entered 
the fray. Over the next 31 wnths only four major batt les were fought, 
Alma, Balaclava, Inkenmn and finally the taking of Redan and mlakoff by 
the Allies which concluded the siege of Sebastopl which the batt le of Alma 
had begun. Seconbry operations against the Russians were carried out in 
the Baltic. A n  azmktice was siqned on 14 lrhrch 1856 which finished a war, 
glamrised by Tennyson in his poan 'The Charge of the Light Brigade' hlt 
which was in reali ty one of trench and siege warfare, where the troops were 
m r e 2 y p e d  to  the ravages of disease than t o  the effects of weapons of 
war. 

Medically, this w a r  was more noted for  the outbreak of cholera and the 
appalling shortage of even the most basic of medicines, than for  any 
advances in treatment of the wounded. To quote a doctor frcm the E a s t  i n  
1855 '..our practical medicine and surgery have been dlm>st a s  bad as 
perhap our cookery has been described t o  be. We have spken of chloroform 
and the excision of joints and improvements of rrodern surgery, but we fear 
that the u $ k h t e  returns will  show that  we have gone backwards rather than 
foruuanls'. However, the conduct of anaesthesia in this war added great 
weight in fa- of the a-nt that chloroform can be safely used i n  a l l  
cases no matter how ill the patient. 

m e  central d i l m  faced by a l l  doctors of the age, particularly those who 
were to see action in the Crimea, was whether chloroform i n  severely 
injured patients would result  i n  large nunbra of deaths under its 
in f  lueme . 
Fmn the very outset, anaesthesia hag used i n  injured patients both 
t$e main London teaching hospitals 7%and in m11 p r o h c i a l  ones. % 

J k ~ t  it is clear that  the initial enthusiasm was smn tainted by the growing 
list of deaths attrihted to anaesthesia. 

A few voices w e  raised i n  defence of anaesthesia; a Dr Hearne of 
Southmpton rawrked that.. [ether] 'by the prevention of shock or loss of 
nervous energy which pain alone rmst occasion, with consequent saving of 
strength is of incalculable service t o  patients suhnitting to long and 
protracted operations and often of i t se l f  sufficient to turn the scale in  



fa- of the patient' 30 But as the years wore on we find both incrving' 
criticism of c h l ~ r o f o ~ ~ ~  and i ts awidance in severely ill patients, and 
by 1854 we find the situation that anaesthesia was relegated to use in  only 
routine cases and patients w i t h  minor injuries. 

The case against anaesthesia is  probably best put by praainent doctors of 
the day. The Principal Medical Mficer of the Army, D r  John H a l l ,  in hi8 
advice to  medical officers bound for the C r h a  in 1854 said: 'The sn-art of 
the knife is a pawerful s thu lan t  and it is much bett r to hear a m bcyl 
lusti ly than to see him SW silently into the grave1 3 Dr  W111 was R*. an 
isolated voice, his opinion was supported by Dr Andrew Smith the Director 
General of the Amy Medical Corps who in 1855, when before the Sebastopol 
Ormnittee said: '..in the case where a nnn having received a gunshot mud 
which rendered imuediate amptation necessary, the depressing effects of 
chloroform would render recovery of the man less bable than that  of a 93' m m  who underwent the operation without chlomforml. 

The problem was also addressed by the President of the Royal College of 
Surgeons of FSlgland, M r  Guthrie, in his  -let t o  the Hospital Brigade. 
H e  advised that chloroform should be given for minor operations, 
amptations of the upper extremity and those below the bee. Wlt for 
ampltations above the knee 'the administration of chloroform, when there is 
much prostration, is doubtful and must be a t teded t o  and observed w i t h  
great care. The question of wheth r it should or  s h a d  not be administered 
in such cases being undecided.' " It is interesting to note that before 
the Sebastopl Cornnittee it was stated that Dr Hall's ice against 
chlorofom was countenanced by a agyestion of Mr Guthrie.p AB for the 
Navy, no similar advice was offered, in fact  no official  advice on the use 
of chlorofom was offered a a l l  save that it should be available when the 

5 5  ship was cleared for action. 

What was appreciated w a s  that chloroform could be either a 'blessed balm or 
a deadly poison according t o  the howledge and experience of the hand 
applying it. Is it t o  be a ';%n-professional assistant", sane old 
pensioner, or  same druggist's boy? And this highlights the Navy's mst 
pressing problem of the day, the shortage of IMnpmer. Because of poor pay 
and conditions the Navy h been unable t o  attract  a sufficient n-r of 
doctors into the Service.* The situation was so serious that m y  s h i p  
were dis  ed to the East without their  fu l l  canplanent of medical 
officers . '3' In an already depleted service things only got wrse w i t h  
m y  doctors dying during the Q-iman cholera epidemic. 

As w e  as  this subject may seem, its importance cannot be over- 
estimated. me state of supplies affected fundamentally how medicine and 
surgery were practised during the war.  

Chloroform was supplied t o  both the Army and the Navy when they re 
dispatched t o  the East. Fmn cont-rary accounts we how that 1801bs80f 
the anaesthetic were provided for the Army, although it has been suggested 
that the figure shculd be 2~0lbs . l  Frcm Circular h88, issued by B m g t t ,  
a l l  ships were provided with double the nonml quantity of chloroform. 



Despite these preparations we soon cane across complaints about lack of 
chlmform. E'ollowing the batt le of AZrna we f M  thet 'The s-ly of 
chloroform was most limited. Cne surgeon was borrcying fran another S 

%l1 pannier stock - originally only 802, when he could 111 spare the loan1. 

lWngs were no better in the Navy. After the Naval bmbamhmt of 
Sebastopol in  October 1854 m y  'prinrary ampltations were required and 
perio~med . . .with involuntary obedience t o  Dr Hall l s scientific opinion 
issued to  the Army with reference t o  chloroform and which anaesthetic in 
hareopathic quantities is now h l u d e d  i n  the Naval medical chest.' The 
anonymus author goes on t o  ca l l  for a revision of the Scale of Medicines 
~~qrpl ied t o  the Navy, a ca l l  which was not taken up. Examining the Scale of 
1861 we find that the 4ymmt of chloroform supplied t o  each ship was on 
average loz per 50 men. 

'Ihe shortage of chloroform wa& mirrored by equal shortages of many 
essential druga including opium. 'Ibis was true in both services but the 
Army's situation w a s  canpouded by severe shortages of many of the basic 
necessities of l i f e  including food, cooking utens' s and even candles. A s  
the war  progressed the supply situation .ved3' blr by this  t h e  the 
mjor  battles had been fought. 

IXning the m& m y  Naval medical officers were employed ashore w i t h  the 
N~val brigade with the Army on 1 where t o  their surprise they f o d  
ilwy soldiers sufiering Iran -%'and th i s  was also seen on board the 
ship u s .  to transport t a t t l e  casualties back t o  the Army hospitals a t  
Scutari .  So to just consider the naval experience of chlorofonn in the 
w a r  is to see only part of the picture. The whole can only be viewed i f  the 
Army's practice is included as  well. 

Despite the caution w i t h  which m y  senior officers treated chlorofom we 
find that right fmm the outset it was used. An Army surgeon, disregarding 
D r  Fhll's advice, used chlomfom when he ampltated the l e f t  leg of a 
wnmded Dragam. But ' the m had lost  a large quantity of bl before he 

5 1  could reach the surgecm and gradually sank af ter  the amptation. 

Following the battle of Aim we have evidence frcm a Naval assistant- 
surgeon that chlorofonn was used in a l l  operations he performd or assisted 
at ,  even though he was aware of the doubts expressed about i t s  safety, 
carmented that 'Chloroform was used with perfect success in every case. 39 
This experience seems to be borne out i n  the Army as  well, even i n  the face 
of a shortage of the drug, ht it certainly was not universal. W e  can be i n  
l i t t l e  doubt that the Army s u r g 3 w h o  said 'they [the soldiers] laugh a t  
pain and scarcely suhnit t o  die was unlikely t o  have used anaesthesia 
Cor his  operations. 

'Ihe shortage of Army doctors mant that Naval medical officers were 
transferred to the ships used to transport the casualties back t o  the 
military hospital a t  Scutari. In one incident, after Alma, a medical 
officer was tmnsferred frcn HMS Niger and together with two other doctors, 
looked after 650 &ed officers and men. He wrote: 'I assure you we were 
working day and night, not even time to  sit down t o  dinner. Nothing but 



cutting off arms and legs a l l  day long. I had m r e  operations during that -  
time than any IDncaon surgeon i n  a twelvemnth. We could not operate f a s t  
enough to  save a l l  the munded on hoard. I had one e t a t i o n  o 
shoulder joint and as  for thigh8 and legs, I l e f t  off mnring them. Ib6 .% 
no point does the author mention using chloroform and it is very unlikely 
that it was used a t  a l l  both because of the number of cases and because 
these transports were not su~pl ied with additional stores t o  cope w i t h  the 
patients they had t o  carry. 

Wtober 1854 brings us t o  the only Naval engagement of the war, the 
shelling of Sebastopl. With it we have a g t a w c  a m t  of the treatment 
of casualties on bard HMS Agammon and we find that  chlomfozm was used, 
although not for a l l  cases. '..in one case it w a s  not called for, the 
patient bearing his suffering with heroic coolness. We had so much smDke 
and heated atnnsphere from our lamps and candles and the mmke occasionally 
after gunpzder that we did not deem it advisable t o  employ it unt i l  af ter  
the action was nearly over and we were dealing with the minor cases. It 

&np because the patient was 'very was used in  redressing an ampltation st 
i r r i table  and loud in his outcries'. On other ships during thFs 
e n g a g m t  operations continued t o  be carried out without chloroform not 
because of the desire t o  avoid its use but because of the scarcity of it. 

A s  the year drew to a close we find an Army surgeon writing fnm the 
heights before Sebastopl that  'Chloroform was generally used in  e W serious operation and in my experience its effects are met favcurableq. 
Ws attitude was not isolated and in the medical correspndence £ran the 
East we find both the ssion that t o  deny patients w i t h  gm-shot muru% 
&or onn was an errorwand laying the blame for the mistake a t  Lk Wits 
feet ." I. for the patients we f i d  that they were not nearly so reticent 
about its #'f3f ' m y  of the pmr fellrws were d g  enough to  m k  for 
chloroform 

By the middle of 1855 chloroform's position was finnly established and it 
was used i n  a l l  patients no matter how shocked they were; on occasion the 
patient died, ht even then it w a s  held that  'the chlorofom enabled the 
lran t o  bear the operation better than he muld have done without it.' But 
perhaps the most telling c m n t s  were made by Dr Georqe Pygnont Snith in 
his report t o  "Ihe Lancetq on 'Military Weal Practice i n  the East'. "lhe 
celebrated manifesto of Dr Ha11 against chloroform had not much attention 
paid t o  it a t  Scutari. I had been accustarred t o  the use of chlorofozm, bt 
certainly had never seen it given to  the extent that  it was  employed there. 
An operation was never comwnced before the patient was ful ly  under the 
influence of chlorofom. Where a patient withcut injury t o  health or l i f e  
be brought into this state, (and I mt acknowledge that I did not see or  
hear of anyone dying under the influence of chloroform, and this extreme 
action did not prove so injurious as  I expected) it affords great 
fac i l i t ies  t o  the inexperienced oprator,  and prevents any necessity for 
hurrying an operation. Generally speaking, a t  Scutari the patient was, by 
mans of chloroform, brought into the condition of a dead and then it 
was not an operation but a dissection that was performed.I 

Although Smith's experiences were solely of the Army there i a  no evidence 
to suggest that in the Navy things were any different. 



It is interesting t o  compare the slow British adoption of chloroform w i t h  
that of the o t h 5 ~  two main protagonists. ?he French used chloroform for a l l  
their patients. As for the Russians, the surrender of kamrsmmdand w h i c h  
had been taken by the Royal Wrines, revealed that ' in various parts of the 
for t  [there were]  bottles of chloroform which appeared t o  have been lately 
used; they were generally i n  those quarters where our shell and shot had 
done m o s t  &amge. I heard afterwards from one of their  medical men that 
they p e r f v  every operation with chloroform, no m t t e r  haw t r iv ia l  it 
might be'. 

Fbllowing Smith's account of military surgery in the Crimea, the w a r  
continued for another year during which only one further batt le was fought 
on land. The attention of the doctors turned away from the treatment of 
gun-shot wands t o  cases of cholera. typhoid and other infective illnesses. 

The civilian debate over the use of chloroform continued throughout the 
war. (Xlthrie entered the fray in April 1855 with a lecture delivered t o  the 
Royal College of Surgeons of F h g l d  on 'Military Surgery i n  the Crimea' . 
In the lecture (Xlthrie quotes Snow directly. 'Chloroform my be given with 
safety and advantage to every patient.. . .in a c o d t i o n  t o  undergo a 
suryical operation. A s ta te  of great depression from injury or disease does 
not contraidicate the use of chloroform. This agent a d s  as a stinniLant in 
the f i r s t  instance, increasing the strength of the pulse and enabling the 
patient in a state of exhaustion to  go through an operation m h  better 
than i f  he were consciaus. Fmm these and other considerations, I am of the 
opinion that accidents from chloroform are t o  be prevented by care in its 
administration and not by the selection or  rejection of cases for its 
employment.' Guthrie then returns to  the a ce he offered to  the Anny 
Wcal Depa-t a t  the beginning of the war% and reiterates his opinion 
that  7Chlomform might be used with advantage in a l l  cases of injury 
requiring auptation save one, and in that one, experience was wanting to  
decide the point .... k t  as  I believe nothing in surgery until  fa i r ly  tried 
and found t o  m r ,  I refrain for the present, f m  y s y j n g  any 
opinion, save that the trials should be made w i t h  caution . The 
exception he was referring t o  was amputation a t  the thigh. It i s  likely 
that by the time that Guthrie was giving this lecture his caution had been 
superseded by practical experience in  the East. 

Snow entered the debate hinrself later in the year and again expressed the 
opinion that chloroform was safe for a l l  operations. Surprisingly, i n  view 
of a l l  the evidence ccming from the East that th is  was so, there w a s  still 
dissent fnm this view, not least in the Army. m y  or officers 
strongly suprted W11 in his  directive against chlomfomgfl But despite 
this it was clear that the use of anaesthesia in a l l  patients, civilian and 
military, was  here t o  stay. As for the Navy, there is no evidence that a 
similar debate took place a t  a l l .  

The final word must go t o  the f i r s t  Naval Anaesthetist, Spencer Wells, who 
in the Hunterian Oration of 1883 said:"Ihe use of anaesthetics and latterly 
antiseptics, in spite of much larger n s of &ed af ter  modern 
battles, have greatly lowered the death rat% 
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Alth gh m g i l l  never published a peper devoted t o  the  device which, i n  his 
m&' 'is sometimes known a s  the Magi11 a t tachmnt l ,  he did i n  f a c t  
describe some of its features. 

Several other  names for  t h i s  device a re  confusing and should be otaolete, 
such a s  open, smi-open o r  semi-closed breathing system o r  - worse - 
' % g i l l ' s  C i d t l  - f o r  t h e  gas does not go round and round, and the 
attachment i s  best descriked i n  terms of the International Standards 
Organisation v0CaWat-y. Thus, it is an assembly of three breathing 
attachments , a reservoir bag on a munt  (which is attached t o  the c m n  
gas o u t l e t  of an anaesthetic machine), a breathing tube and an adjustable 
pressure limiting (APL) valve next t o  the  pat ient  connecting port. m e  bag 
is surrounded by a net  and the bag mount contains a tap, which, when open, 

. . - ~ 

I 174s Nllroul Oxide -Oxygen - Elher - Chlomform - Carbon 

rnd c n r , ~ o ~ .  chltldurm Wllr lvllh cnnlrd *-b. carbmdmxrtc 

Figure 1. From AUen & Emkmys' ca- 1931. 
The anmm irdimte the d y  tm featurea of tge -thing system 

m m ~ b y M a g i l l .  



permits the asaembly t o  function as  a part ial  rebreathing system - type 'A '  
in Mapleson's classification. When the tap is closed, the assembly is not a 
breathing system ku t  sinply a tube t o  supply gas for insufflation 
anaesthesia. (Although many published i l lustrat ions show the attaclrment 
f i t ted  t o  an angle-piece and face mask, these two comp3nents are not an 
integral part of it). 

Tn 1967, Ehgill clahsd2 that  the attachment was devised for h is  famous 
case of 1920 when he used a single wide bore tracheal tube for a 1b hour 
nitrous oxide and oxygen anaesthetic. 

Although the -thing system which he used on that occasion was 
functionally similar, lxt not identical, t o  l a t e r  versi S, structurally it 
was very different and was described in h i s  joint pp3 with Fkwbtham in  
the following year:- 'A Phillips airway o r  pharyngeal tube w i t h  angle piece 
and wide tubing can be attached t o  a Bath [sic]  three-way stopcock and gas 
bag af ter  rennval of the face piece, and nitrous, oxygen and ether given 
with rebreatking. In one o r  two cases, we have passed a stout rubber tuke 
through the g lo t t i s  by direct  vision and connected it with the wide bore 
tube and gas tag  w i t h  satisfactory results.' 

An ear l ie r  paragraph implied tha t  this improvised breathing system may have 
keen supplied with gas from a Shiprray apparatus. The length of the wide 
bore tubing was not mentioned but it must have been long enough for the 
cantemprary 2 or 3 gallon bag t o  be we11 away from the surgical field. 

The relatively large dead space i n  the tube between the patient and the 
expiratory valve in the stopcock mant tha t  there would have been a f a i r  
anvxlnt of re-breathing but this was considered physiologically and 
econanically advantageous a t  that  tinr?. Similar breathing systems - though 
with the APL valve nearer the patient - had been used for sane years i n  the 
USA but had not then been introduced in o th i s  country. In h i s  important 
1428 paper on lWotracheal Anaesthesiatt Magi11 did not describe any new 
breathing system for use with the single tube inhalational technique but 
merely referred t o  the method described in  h i s  1921 joint paper with 
Rmbtlmm which has just been quoted. 

However, two years l a t e r  i n  h is  famous address5 in Winnipeg he wrote:- 'I 
use any efficient a m a t u s  which my  be available in the hospital kut as 
W k  and portability are considerable factors i n  the conditions under which 
anaesthetists work i n  hgland, I find a m11 continuous flaw apparatus of 
tny c m  design t o  be mst useful. It is provided with a half gallon bag of 
thin texture close t o  the machine and a delicate spring valve next t o  the 
patient. This valve is connected by a mtal elbow t o  the tube i n  the 
trachea. I edeavcxlr t o  interfere as  l i t t l e  as  possible with the n o m l  
respiratory mchanism of the patient. low pressure i s  used as a routine but 
ample high pressure is imnediately available in  case of emergency.' He did 
not mention the tap on the bag nknmt. Nei e r  did he say anything about the 
net on tha t  occasion but m y  years l a t e  3' he explained that ' i t  only c m  
into action i f  positive pressure was required in  an emergency.' 



%gi l l ' s  mchine with his  new breathing system was illustrated i n  Allen and 
Hanhry's 1931 catalogue but th is  system differed from l a t e r  versions 
f i r s t l y  because the bag mount was not fixed directly on to  the machine and 
secondly in i t s  breathing tube. The l a t t e r  was described as  a 'large hore 
rubber tube' but, in fact, it appears t o  be relatively narrclw in camparison 
with the Am, valve and with the machine outlet, as  w e l l  as  being ribbed 
l ike a yrden hose. This is less surprising in the l ight  of Hewer's 
statement m the follaving year that  'unti l  recently these pipes were made 
of heavy a m e d  piping ht a l ight  and unkinkable conc r t ina pattern is 9 now available1. He referred t o  a short paper by Rowhtham who, in October 
1931 had described 'Extremely flexible tubing ... of great use e.g ....between 
any form of endotracheal intubation and the anaesthetic supply.' 

This red corruqated tubing, which r a i n e d  in  general use for the next 25 
years was made by Siebe G o m  and was sumlied by Allen and Hanhrys 
(pre-bly only af ter  the i r  1931 catalogue had gone to  press!) and by 
Charles King Ltd. A s  the mill attachment i s  always portrayed with the 
new corrugated tubing, 1931 must be the f i r s t  year i n  which it could have 
been mde. 
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m 1 e s  King's inflm 

It was almost cer tainly Charles K i n g  who gave the  at tachmnt its eponym and 
i n  1932 he made the  f i r s t  Magill machine with a wide bore ou t le t  t o  which 
tha t  device could be f i t t e d .  However, Magill did not describe t h i s  machine 
in the mdical press and it was a s  part of a m r e  widely used machine t h a t  
the attachment became known, m l y  the Boyle aFparatus made by King's 
parent company Coxeter. 

When the  at tachmnt was f i r s t  roarketed can only be ascertained f ran  the 
catalogues of  these two canpanies - and these I have not seen - with the 
exception of one undated page of a Coxeter catalogue which portrays a 
machine with no redwing valves, water bubble f l m t e r s ,  two Boyle bot t les  
with 'plungers' and a mttlin bag w i t h  a three-way stopcock. 

The 'plungers' were f i r s t  a8ded i n  1930' so while the  mchine i t s e l f  is a 
1930 design, the  i l l u s t r a t i o n  c d be of a l a t e r  date a s  reducing valves 
were not f i t t e d  u n t i l  l1931-33'y Hlsver, t h a t  date  can ke deduced f ran  
the printed list of available extras which, though it does not mention 
reducing valves, includes a m r e  expensive flowmeter s e t  - which must be of 
the dry  bornin type, f o r  these became available i n  1931' - and Coxeter dry 
flahmeters were l i s t e d  in a Mayer and R e l p s  catalogue of t h a t  year. 
As it is  unlikely tha t  m e t e r  would make t h e i r  flowrrreter available t o  
another firm before advertising it themselves, the  date of t h i s  page of 
t h e i r  catalogue is probably a l s o  1931, especially a s  it lists another extra 
'Magill attachment with corrugated tube in place of a bag and stop cock a s  
i l lus t ra ted ,  extra E l ' .  

The other interest ing feature of t h i s  i l l u s t r a t i o n  is that it is headed ' A  
Canbined Anaesthetic Appratus designed by D r  J N Deacon MC.' 

Jdm Deacon 

John Nissen Deacon was a renarkable man who qualified a t  the London 
Hospital i n  1913, joined the RAMC and was awarded the Military Cross. After 
the w a r  he returned to London where he held EXT and anaesthetic 
appoinbnents and then worked f o r  a time in Tangier. In 1927 he became 
medical superintendent and ENT surgeon t o  the small Redhill Hospital and 
supervised its growth i n t o  the  600 bed Edgware General Hospital. He made 
many contritutions to hospital design and devised several pieces of 
equ ipen t  including an intermittent flow machine f o r  giving carbon dioxide 
in ox)rgenlOas treatment of postoperative 'chests '  o r  f o r  coal  gas 
pisorung.  He had m y  in te res t s  outside medicine - including 
archaeology, yyf$logy and heraldry a s  well a s  nusic, opera and ba l le t .  He  
died in 1959. 

His imp3rtant contribution t o  anaesthesia - l i k e  most g o d  ideas, was 
devastatingly simple and was t o  f i t  the Coxeter Boyle machine on t o p  of an 
instnment t ro l ley  with the cylinders on the l a t t e r ' s  side. He named it the 
'Redhill Anaesthetic Trolley' .  Nissen-Bacon received no las t ing  c red i t  
f o r  h i s  imp3rtant mnt r i lx t ion  which s e t  the pattern f o r  hospital 
anaesthetic machines which remained substant ial ly  unchanged f o r  f i f t y  years 



a s  Charles King re-named his apparatus a s  t h e  IBoyle Anaesthetic !I?ible1 and 
with one exception, Deacon's n m  never again appeared i n  relat ion t o  it. 

! I h t  exception was in the  legend t o  t h e  f i r s t  piblished picture in the 
anaesthetic l i t e r a t u r e  t o  i l l u s t r a t e  the Magill Atta~hmenl~and it a p e a r e d  
in the  1937 (2nd) edi t ion of Hewer's 'Recent Advances1. It shows the 
attachment a s  part of a Deacon Machine with dry flawmeters and reducing 
valves and was en t i t l ed  'Continuous flow gas-oxygen machine canbined with 
anaesthetic t r o l l e y  (Nissen-Deacon)'. 

Hewer did not mention Deacon i n  t h e  t e x t  of h i s  book - nei ther  d id  he 
mntion Magill i n  relat ion t o  t h e  attachment - and t h e  assumption mt be 
that  t h e  device w a s  by then widely known and no longer a 'recent advance'. 

Indeed, there were remarkably few references t o  the  attachment in t h e  pre- 
w a r  anaesthetic l i t e ra ture .  Apart frcm an indirect  a usion t o  it a s  ' the 
M g i l l  bag and o u t l e t  valve' by Challis i n  1913,ti t h e  f i r s t  textual  
reference t o  'Magill's atRchmentt that I could f ind was in a paper by Noel 
Gillespie i n  January 1939 while the  f i r s t  mention of it i n  textbook was 
by Mixmitt a s  the  'Magill re-breathing attachment1 in 19401' tut neither 
author said anything about t h e  date  of its origin. 

Tne f i r s t  reference t h e  New World was i n  1941 - again by Gil lespie  - 
who wrote i n  h i s  boo5SP"that 'E ig i l l ' s  attachment is m n l y  used i n  Great 
Britain'  f o r  the  endotracheal technique. And not only f o r  t h a t  technique, 
a s  it became the mst widely used breathing system in  t h i s  country u n t i l  
the advent of muscle relaxants heralded i t s  decline in p p l a r i t y .  

As the  years went by, the a t t a c h t  acquired a larger  bag and l o s t  its net  
and tap. Wlt f o r  a while t h e  immbile t a p  handle was retained s o  t h a t  over 
it could be lwped the bottom of the bag and thus reduce the l a t t e r ' s  
effect ive capacity. But t h a t  was long ago and today, 60 years from its 
bir th,  the  Magi11 attachment is no longer widely known by t h a t  name for, a s  
did the  Deacon anaesthetic aFparatus - it has acquired a new epnym - 
'Mapleson A' . 
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m y  Bri t ish anaesthet is ts  attended the European, Congress of 
Anaesthesiology held i n  Warsaw i n  1990. This was a highly successful 
occasion and a l l  were very hpressed by the  way our Polish colleagues under 
the  chairmanship of Professor Z K Rondio had organised t h i s  Congress in the  
midst of t h e  p o l i t i c a l  uMeaval which was taking place a t  the  time. The 
mvement f o r  freedan frcm ccmmuList ru le  and Soviet danination was in f u l l  
swing, and up t o  the  s t a r t  of the Congress the  organisers were uncertain 
about whether there would be scme oppressive move, e i ther  by g o v e m n t  
authority o r  by mil i tary might from outside Poland, which d d  make it 
impssible  f o r  the  Congress t o  take place. The organisation therefore was 
t o  sane extent an a c t  of fa i th ,  h t  happily t h e i r  f a i t h  was justified. A l l  
was well, t h e  p o l i t i c a l  though not the economic s i tuat ion had s tabi l ised,  
the Congress went ahead and was a wmderfully enjoyable occasion. 

E b h d  and u n i v e z ~ i t i e s  

Po l i t i ca l  i n s t a b i l i t y  is not new t o  Poland, its his tory has been one of 
turbulence, revolution and conspiracy, and a t  various times it has been 
F i t i o n e d  amngst  other countries of Europe. It is qui te  remarkable tha t  
Polish cul ture has survived a t  a l l .  %is cul ture is long established, the 
Jagiel l ian University of Krakow having been foumled in 1364, and is still 
in existence. Scient is ts  studying in these universi t ies  have ranged from 
Copernicus t o  Mdam Curie, a r t i s t s  from Chopin t o  Joseph Conrad. In 1939 
there were seven universi t ies  with 900 professors and 48,000 students. 

About a hundred years ago Poland w a s  suffering one of its periodic 
part i t ions,  in this case between Prussia, Russia and Austria, and could 
hardly be sa id  t o  e x i s t  except a s  an in te l l ec tua l  s p i r i t .  But f o r  the  Poles 
t h i s  was enough. I t  was not u n t i l  a f t e r  the First World War t h a t  Poland 
mrged a s  an independent modern s ta te ,  although even then it showed l i t t l e  
s tab i l i ty ,  with governments forming and dissolving with great  rapidity. It 
is therefore not  surprising t h a t  i n  1939 Nazi Ge-y was able  t o  move in 
f a i r l y  eas i ly  and occupy Poland a s  part of its campaign t o  expand eastwards 
and gain additional lebensraum f o r  its own ci t izens.  But what was l iv ing  
space f o r  G e m s  soon turned in to  death space f o r  Poles, and, although the 
Western All ies  promptly went t o  war with G e m y ,  there began one of the 
mst e v i l  and oppressive of the regimes t o  which even Poland had been 
subjected. 

Shortly a f t e r  I returned f r a n  the Warsaw Congress I read t h a t  the  College 
of Medicine of  South Africa had admitted t o  Honorary Ebllowship Professor 
Witold Rudowski, Professor of Surgery i n  Warsaw and Director of the 
Research I n s t i t u t e  of Haemtology and Blood Tr sfusion, and described a s  a 
rnan well-known and honoured internationally.' I read his c i ta t ion  with 
increasing in te res t  a s  it unfolded a story wfiich w a s  new t o  me, namely, 
t h a t  there had existed in Warsaw during the Second World war a clandeetine 
medical school which continued t o  t r a i n  doctors in s p i t e  of a l l  t h e  e f f o r t s  
of the Nazis t o  suppress it. 



The existence of the m l i s h  Medical School in Scotland is well-known.2 It 
was s e t  up within the  University of Fdinlwgh i n  1941 by agreement between 
t h e  university authori t ies  and t h e  exiled Eblish government in London, w i t h  
the  object of training doctors f o r  the Polish Armed Forces who served 
alongside our own Allied Forces. I t  was both a B l i s h  academic ins t i tu t ion  
with its own s ta f f ,  and an integral  part: of Mintxrgh University which 
supplied some of the professors where no Polish counterparts were 
available. It existed f o r  e ight  years and graduated 227 doctors. Sadly, due 
t o  the p o l i t i c a l  and military si tuat ion in mland a t  t h e  ending of  the  war, 
only 20 of these graduates were able  to return to mland. About 100 
r a i n e d  in the  United Kin@an, the remainder dispersing t o  North America 
o r  m i r d  World countries. m e  Golden Jubilee of the School was celebrated 
in 1991 by a reunion i n  Minkmqh. There is a -11 Weum i n  the  Erskine 
Library of Edinhrgh University which houses a collection of memorabilia 
including pictures, sculptures, &ls and gra@ic wrks. 

Much l e s s  well-hmm though, is  h w  the Poles ensured the  continuity of 
medical education i n  Poland i t s e l f  during the Nazi occupation, when the 
occupying forces made a determined and ruthless  e f o r t  t o  extinguish a l l  
t races of m l i s h  culture and higher e d ~ c a t i o n . ~ ~ '  Cm Mv-r 6th 1939 
a f t e r  entering Warsaw victoriously the Nazi Governor4eneral Hans Frank 
declared 'The Foles a r e  a slave people and do not  need education. From now 
on there w i l l  be no higher education i n  Poland.' Forthwith a l l  universi t ies  
and polytechnic schools were closed down a s  part of this policy. Fbr a tk 
it seemed l ike ly  t o  be successful f o r  hundreds of  university teachers were 
sent  t o  the  Sachsenhausen concentration camp where few survived. 

'he Poles hcwever were determined t h a t  t h e i r  cul ture should survive and 
conceived the idea of continuing university teaching i n  secret  a s  part of 
the i r  resistance campaign, a proposal t h a t  was encouraged by the Polish 
goverraent i n  ex i le  in mgland, and an idea which seems t o  have been 
imnediately accepted and which spread with a l m s t  mystical fenrour. It is 
w r t h  noting t h a t  Bland was alone amongst the countries occupied by the 
Nazis i n  t h a t  not one group emerged t o  form a focus f o r  collaboration with 
the  occupying powers. me Ebles a r e  proud of t h i s  dis t inct ion,  but  it is 
one f o r  which they paid a high price, because it meant t h a t  t h e  Nazis 
i n i t i a t e d  an extrenely harsh regime where any i l l e g a l  underground ac t iv i ty  
was punished savagely when it was detected. 

Professor Witowski has cpscribed h w  clandestine higher education was 
carried out in medicine. He was himself a student in the underground 
school, qualifying i n  1943, and he went on t o  became one of its teachers 
throughout the war .  In the  ear ly years teaching was carried out in a 
haphazard fashion, lectures  and tu tor ia l s  being given a s  and when possible. 
Wt of the s t a f f  were professors £m Warsaw and Poznan W i c a l  schools, 
and by 1943 a Medical School had been re-established i n  complete secrecy in 
Wrsaw, and over 400 students had been enrolled. Che thing played into the 
hands of  these ea r ly  teachers, ~ m e l y  t h e  appalling conditions in the 
Jewish ghetto in *saw where an epidemic of typhus fever raged and by 1940 
had k i l l ed  about 25,000 people. As a resu l t  of  this, and the  f e a r  of its 



spreading t o  the G e m  population, the Nazis had agree t o  establ ish a 
school of hygiene t o  t o  t r a i n  sanitary workers and disinfection teams. 
ALthough the  leve l  of t ra in ing  was very low, t h i s  served the  undergmmd 
medical school a s  a convenient cover f o r  continuing t o  t r a i n  doctors under 
the  pretence that they were t raining health workers. Unfortunately it did 
not l a s t  long, a s  the Nazis suspected what w a s  ha=-, wondering why the 
Poles claimed it took two t o  three years t o  t r a i n  people t o  clean drains 
a d  wash kitchens1 T m  years l a t e r  they closed the school and imprisoned 
i ts  director .  However i n  t h i s  time it had been possible t o  r a i s e  the 
standard of teaching i n  microbiology and other basic sciences alrrpst t o  
university level .  

In s p i t e  of t h i s  setback teaching continued and a s  it became be t te r  
organised it was extended, so  t h a t  a t  one time there were four separate 
schools in existence i n  Warsaw alone. Students t w k  an oath of secrecy, 
lectures  were given t o  -11 groups meeting in private hares o r  factories, 
and often they used assumed =S, whilst the schedules were changed 
frequently t o  avoid detection. That the Nazis were in ten t  on stopping any 
form of in te l l ec tua l  a c t i v i t y  seems t o  have been obvious f ran  t h e  start. 
From time t o  time physicians were arrested and sentenced t o  death f o r  what 
were described, m n g s t  other  crimes, a s  ' i l l e g a l  undergraduate a c t i v i t i e s  
against the  Third Reich'. Because the  students and lecturers  had t o  earn a 
l iving doing other jobs, teaching took place only i n  the  afternoons, and it 
was impossible t o  meet i n  t h e  evenings because of t h e  dusk-to-dawn curfew 
when no-one dared t o  go out. There were ahmst  no hooks, so  mimeoqraphed 
lecture notes were guarded careful ly and circulated widely. Conditions were 
desperately uncomfortable, often r m  were unheated and only lit by 
candles, whilst cold, m l n u t r i t i o n  and the  shortages of fuel ,  clothing and 
drugs took t h e i r  t o l l  of both teachers and the  taught. Nevertheless they 
m a g e d  t o  carry out in addition some research a c t i v i t i e s ,  par t icular ly 
in to  t h e  f i e l d s  of epidemiology and the  e f f e c t s  of starvation and cold. The 
school i n  the  Warsaw ghetto came t o  a t e r r i b l e  end when the Nazis t o t a l l y  
destroyed the ghetto i n  1942, and it is estimated t h a t  only about 10% of 
the students and doctors survived the holocaust. 

Clinical t ra ining was obviously very d i f f i c u l t  t o  organise and many ruses 
w r e  employed - f o r  example, students worked a s  laboratory assis tants ,  
stretcher-bearers, nurses, barbers and even under the  guise of pat ients '  
v i s i t o r s  i n  order t o  receive teaching. It seems l ike ly  t h a t  the  pat ients  
h e w  what w a s  going on, but  they too contrilxlted t o  the  conspiracy of 
silence. Staff  and students had t o  be seen t o  hold a job, but other i l l e g a l  
a c t i v i t i e s  were f i t t e d  in, such a s  d i s t r ibu t ing  subversive l i t e r a t u r e  and 
carrying out a c t s  of sabotage. In sp i te  of a l l  this, the c l i n i c a l  course 
w a s  ccnnpressed f m  three years into tw by d i n t  of sheer hard work and 
determination, and no d d t  a sense of loyal ty and ccmuadeship. A t  t h e  m 
tim there was  an insistence on maintaining standards a t  a high levei,  and 
regular examinations had t o  be taken. 

Discovery by the occupying Nazis meant severe reprisals ,  and sometimes 
teaching had t o  be suspended un t i l  new ways of  meeting could be devised. 
Finally, the  uprising in Warsaw in 1944 ushered in such an orgy of 
destruction and terrorism t h a t  mdica l  t ra in ing  could not be sustained in 
tha t  c i t y ,  though it c o n t b d  throughout the r e s t  of the  w a r  in Poznan, 
Krakow, Kielce and Czestochova. The shared experiences of secrecy and 



danger brought unique bonds of  friendship, a s  well a s  a strong sense of 
discipl ine and sol idari ty .  

What were the resu l t s  of a l l  t h i s  e f f o r t  and suffering? Certainly the  scale  
of ac t iv i ty  i n  the underground universi t ies  f a r  exceeded anything t h a t  the 
Polish g o v e m t  i n  ex i le  had expc ted .  In  W e a w  alone some 4000 students 
studied medicine under 500 teachers, and although the drop-out r a t e  was 
high f o r  reasons already mentioned, nevertheless 2,000 graduated a s  
doctors. After the war was ended a l l  of these were required to retake t h e i r  
emd~t ions  t o  confirm that t h e i r  standard was good enough, and a l m s t  a l l  
passed. A n-r of doctoral theses were p b l i s h e d  reporting the  results of 
the research done during the period of underground practice. 

%land suffered appalling loss  of l i f e  during t h e  war, w i t h  a b u t  6 million 
dead, including 5,050 doctors, 7,300 pharmacists, and 2,500 dent is ts ,  a s  
be11 a s  suffering huge material losses. Nevertheless when t h e  m d i c a l  
schools reopened a f t e r  t h e  war no fewer than 120 teachers were f m  f m n  
m g s t  the  survivors t o  hecane professors, suf f ic ien t  t o  reopen 11 
schools, whilst others provided the  nucleus of the  post-war medical 
profession. m e r e  were of course rmre intangible results, in t h a t  it 
brought hope f o r  the future i n t o  an otherwise dreadful real i ty .  Cnce again 
the  Polish people shawed t h e i r  strength and tenacity, and t h e i r  
determination t h a t  not even t h e  most oppressive of reg ims  could s i lence 
f o r  long t h e i r  ancient t radi t ions of learning. J u s t  a s  they r e h r i l t  t h e i r  
devastated c i t i e s ,  so  they rebui l t  t h e i r  destroyed inst i tut ions,  and the 
resu l t s  have been c lea r  to see  by those who have v i s i t ed  t h e i r  country 
since then. 

1 hransactions of t h e  College of Medicine of South Africa 1990; 34: 57. 
2 Rastowski J. Polish School of W c i n e  University of Edinhrgh 
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W i c i n e .  Joumal of the American Medical Associatim 1967; 201: 
946-948. 

4 Rudmki W, Zablotniak R. Clandestine medical s tudies  in Poland 
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5 Rudmki  W. Clandestine medical education i n  Poland 1939-1945. 
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I s h a l l  confess a t  once t h a t  t h i s  is an account of a p11:sUit i n  which the 
chase w a s  more intriguing than the  k i l l  - a state of a f f a i r s  no doubt very 
familiar t o  sune - tut it has a rather  unusual ending. 

Just over two years ago, when walking on Chobham Canmn in North West 
Surrey, I noticed on my map a feature cal led 'Ether H i l l ' .  Struck by the 
name, I went to have a look a t  it. I found an eminence some 50 metres above 
sea-level, though not lmre than 30 metres ahove the  surrounding country. It 
is covered with t rees ,  rmstly f i r ,  pine and beech, and t h e  s o i l  is sandy. 
It is open t o  the  p b l i c  and adjoins a recreation q r m d  called Ottershaw 
Wmrial Fields and covers about s i x  hectares. It is si tuated in the 
p u n d s  of Ebtters Park Farm, which l a t e r  became part of the Queenwwd 
E&tate and was previously part of Mtershaw Park. 

Ilowever, it w a s  m r e  than a year before I began t o  make some enquiries 
about the  m. I went t o  the p b l i c  l ib ra ry  in the  nearby town of 
Addlestone, whence I was directed t o  the small museum at  Chertsey, a b u t  
two miles t o  t h e  north. mere,  the  curator and her  s t a f f  had not heard of 
Ether H i l l  and the local  his tory curator, who had arrived from Wales only 
three weeks previously, confessed t o t a l  ignorance of t h e  area. Three old 
maps, dated 1729, 1819 and 1830 were produced, but did not name the h i l l .  
The next map, one of the  ea r ly  large-scale &&name Survey ones, dated 
1871, showed Ether Hi l l  by name. 

The curator gave me the names and addresses of two loca l  residents, both 
considered t o  have a profound knowledge of the  his tory of the  area. In 
reply t o  my l e t t e r s  t o  them, both gentlemen wrote t h a t  the h i l l  was marked 
a s  'Heather Hills' o r  ' H i l l '  i n  sane of t h e  older  maps. (Xle of them, Mr 
Stratton, a re t i red  surgeon who has published a his tory of Mtershaw, 
p i n t e d  out t h a t  heather still grows there (although I did not see any on 
my v i s i t s  t o  Ether Kil l )  and a l so  t h a t  a family called Heather had lived 
nearby in the  ear ly 18th century and might have given r i s e  t o  the name. 

Mr Pardoe, who is the director  of the Chertsey Museum, made another 
interest ing mmnent. A t  the  turn of the  9th and 10th centuries, marauding 
Danes had sacked t h e  mrtant Abbey of Chertsey and put t o  death the  
Abbot, the p r i e s t  and 90 mnks. Nothing now r a i n s  of the Abbey except a 
small blocked-up, ivy-covered gateway and a few stones. According t o  FP 
Pardoe, the e a r l i e s t  reference t o  the h i l l  is  i n  the Abbey Qrtular ies ,  
where it is referred t o  a s  I le  Gallewesl. The Abbots had powers, normally 
reserved t o  t h e  Cram, of mking judgements in criminal cases. P r e s m h l y  a 
gallows, on which malefactors were hanged, was s i t ed  on the h i l l  a s  a 
warning t o  passers-by of t h e  f a t e  of evil-doers. M r  Pardoe suggested t h a t  
the  Danes might have hanged the pr ies t  there: h i s  name was l3tbr. He 
hastened t o  add t h a t  his tory does not depend on conjecture. 



In Guildford, the County Archivist referred me t o  the Surrey k c a l  Studies 
Library. mere I saw a succession of old map dating fmm 1579, but none of 
them referred t o  the h i l l .  The scale of many of them was too small. In 
1768, a map of Surrey by John Rcques, the scale 2 inches to the mile, s h m  
'Heather's Hil l ' ,  but a la ter  rnap dated 1793 and a f i r s t  series Ordnance 
Survey map dated 1811 do not show it. However a map of 1823 (replblished in 
1829) by Charles and John Greenmod s h m  '&athervs Hill ' .  In 1819, the 
Ottershaw Wrk Estate was broken up and a large-scale map showing the 
various lo t s  for sale, prepared about 1817, does not show the h i l l .  

A v i s i t  t o  the Orchance Survey Headquarters in Sauthmpton revealed two 1" 
mps dated 1816 and 1863. I also went t o  the British Library, where they 
have the earl iest  Ordnance Survey map of North West Surrey, dated 1806-7. 
Although Potters Park is shown on these map and the 1806 map sham a 
rough shading of the h i l l ,  it is not named. 

I hoped t o  discwer sane old records which might give me a clue t o  the 
origin of the hill's name in the m y  Record Office in Kingston-upn- 
-S. Although I looked t h m g h  many books on Surrey, including the 
standard 'Victoria History of Surrey' and 'The Place-Names of Surrey', I 
could find no mention of it. Ho+iever, I did ffind a map dated 1832 which 
gives the name 'Hather's H i l l ' .  A later ,  undated map, which is interesting 
in  that  it shows tutnpFke roads, toll bars and early railways, gives it the 
same name. According to 'A Regional Survey of the Railways of Great 
Britain', the Chertsey Branch of the South Western Railway was opened in  
1848. 

(21 the same map are the Wamlsworth m to  Crystal Ealace Railway, which 
was opened in 1856 and its No- extension, which was opened in October 
1857. The Epsom to Leatherhead Railway, which was opened in  February 1859 
is not. m e  date of the map is therefore about 1858. m e  1871 Ordnance 
Survey map, scale 25" t o  the mile is the f i r s t  t o  s h w  'Ether H i l l ' ,  a s  a l l  
succeeding mpa do t o  the present day. 

my  did the name change fmm Hather's H i l l  t o  Ether H i l l  in the thirteen 
years between 1858 and 1871? W a s  Ether merely a corruption of Heather? Ihe 
park keeper of the Ottershaw Mennrial Fields, a man i n  his  f i f t ies ,  told me 
he had always lived in  the area and known it as Ether H i l l  w i t h  a long E. 
Perhaps a Sapper officer detailed t o  survey the area asked a local: 'Tell 
m, my man, what is the name of that  h i l l ? '  and misinterpreted the reply in 
a Surrey accent 'That be 'Qther H i l l ,  sir'. 

But there is another, t o  my mind more a~peal ing  explanation. 

'Ihe park keeper also told m e  that  the h i l l  had been purchased by the 
Runnymede District Quncil from the Bortt~wick Trust, which had owned the 
estate. A lady in  the legal department of the Council Offices in Addlestone 
conf imd  the plrchase, which was made i n  1988, and gave me the name and 
address of the manber of the familywith whan the Council had dealt. 



I wrote t o  S i r  John Borthwick, now l iving i n  New York, and received t h i s  
reply: 

'Dear Dr mt, 

In t h e  1920's and 1930ts, there lived i n  Accamxiation Road a Miss 
Leicester-Pethryn and I believe my father  bought Cueermod from her 
parents. I understand t h a t  these l a t e  Victorian/Ei3wdhn people had t w ~  
passions i n  l i f e  - fresh air and Wordmrth. Apparently they s a t  on a 
sumner's eve on a h i l l  which they had planted with f i r  t r e e s  and reci ted 
the  w r k s  of Wordsw~rth t o  each other. I f  you w u l d  read Iaoda Mia you w i l l  
ccnne across "...and ampler ether, a diviner a i r  and f i e l d s  invested with 
plrplreal gleam. ..l1 According t o  the  elderly lady who lived a t  Childown 
muse they could find no b e t t e r  narw f o r  the  h i l l  than mher  Hil l .  

Yours sincerely, John Borthwick.' 

Although I was deprived of the  hoped-for odour of di-ethyl ether, I f ind 
this explanation mst at t ract ive.  

1 Strat ton KTM. Ottershaw Thrcugh the Ages.1990.Rmnymede: Stratton. 
2 The Victoria History of  the Counties of England. Ed Page W. Vols I1 

and 111: A History of Surrey. 1905,1911. Undon: Constable. 
3 Gover JEB, Mawer A, Stenton FM. The Place-Nams of Surrey. 1934. 

Qmbridge University Press. 
4 A Regional History of the  Railways of Great Britain: General Fd 

'Ihomas D St J. Vol I: W t e  HP. Southern -land. Vol 111: White HP. 
1961, 1963. London: Phoenix Hause. 

5 The History of Surrey. Brayley EW. Vol 11: 1842. Dorking: 
Robert Best Me. 
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Anaesthetic apparatus has always been an item which could eas i ly  be 
exported f ran  one country of design and manufacture to another. A l l  
countries have benefited from t h i s  d i s t r i h t i o n  of new technology and each 
countryls own anaesthetic techniques a re  usually the  resu l t  of a 
d i s t i l l a t i o n  of the i r  awn inventiveness ccnnbined with these external 
flavours . 

In i t i a l ly ,  anaesthetic apparatus was small, l i g h t  and therefore eas i ly  
transportable, not only from place t o  place, but a l so  f a  country t o  
country. Same of the ea r ly  glass  vaporisers may have been a l i t t l e  f r a g i l e  
but the  metal masks and inhalers of the  19th century spread around the 
w r l d  a s  t h e  news of anaesthesia spread. Weurns of anaesthetic apparatus 
abroad a r e  f u l l  of Bri t ish equipnent, and scenes of  anaesthesia, captured 
on the f i r s t  photographs, often show familiar inhalers about t o  be used, o r  
actual ly i n  use. mere  a r e  countless Cloverls inhalers, Junker's chlorofom 
b t t l e s  and w i r e  frame masks l i k e  the  Schimnelhsch s o  depicted. 

When apparatus was introduced t h a t  u t i l i sed  nitrous oxide and oxygen a s  
c a r r i e r  gases i n  the ear ly part of the  20th century, then the  s i z e  of 
anaesthetic e q u i p n t  i n c r e a s ~ d  dramatically. No longer could the  ncmadic 
anaesthetist simply carry a smll bag with a few 'bits and pieces1 around 
with him. 'Ihe ear ly Boylets mchines were of ten described a s  ' p r t a b l e '  W t  
required considerable s t reaqth t o  s o  do, especially i f  three o r  four f u l l  
cylinders were attached. Once the  next stage had evolved where the mchine 
was incorporated in the anaesthetic table, a s  made by Deacon in l?dgware in 
the ear ly  19401s, then s-le transprt o r  exportation became much mre 
di f f icu l t .  

It was not only the Bri t ish manufacturers who believed t h a t  b ig  was 
beautiful,  American and G e m n  apparatus was beccming equally ccnnplex. The 
Heidbrink Kinetcmeter, Foregger's Pquameter and Connell's a w a t u s  were 
a l l  increasing i n  s ize  and weight. Drager too were not being l e f t  out  a s  
they incorporated closed c i r c u i t  systems and vent i la tors  i n t o  t h e i r  
mchines. In England i n  the 50's and 60 's  anaesthetic rnachines were grafted 
onto the  huge vent i la tors  then i n  vogue so  that the giant  Cape's, Barnet's 
and Blease mchines became c o m n  sights. Other nnnufacturers in 
soon followed this trend and Engstrun machines began t o  appear i n  the UK. 
A l l  these large heavy pieces of equi-nt tended t o  s tay in the  country of 
manufacture and few were exported t o  other countries. 

'Ihird world countries a re  usually eager t o  find out about the  l a t e s t  
techniques and see the  l a t e s t  equipnent on offer.  mny canpanies tha t  
imnufacture t h i s  type of appamtus take advantage of t h i s  and s e l l  
apparatus t h a t  is not only overpriced ht is a l s o  t o t a l l y  unsuitable f o r  
t h a t  underdevelop4 country. Once sold there is l i t t l e  chance oE servicing, 



cal ibrat ion o r  replacenent of  defective parts, s o  t h a t  hospi tals  i n  Africa 
and Asia a r e  l i t t e r e d  with a variety of appatatus which cannot be used and 
fo r  which hard earned currency has been wasted. 

China has becane the new f ron t ie r  f o r  exportation of apparatus, tut t h i s  
has not been the  f i r s t  e x p r t  drive in t h i s  f i e ld .  A recent lecture tour  of 
North East China confirmed t h a t  'modern western1 anaesthetic machines were 
of only limited use and t h e i r  own Shanghai-built closed c i r c u i t  apparatus 
was both safe  and effect ive f o r  a l l  forms of surgery. m e  rooms f u l l  of 
mopean,  American and Japanese machines which were 'being evaluated', i.e. 
were useless t o  them, were a sad indictment of c w r e n t  sa les  techniques 
which care nothing f o r  the end user in the long term. 

lhe  receipt  of  a l e t t e r  from a friend in Hong Kong which revealed the 
discovery of an ancient anaesthetic apparatus i n  a hospital in southern 
China proved t o  be the  s t a r t  of a long struggle with Chinese bureaucracy. 
It was described a s  looking l i k e  a diving-bell with a clock on top, and 
with a variety of m11 cylinders hanging from its sides; but perhaps of 
mst inpr tance ,  it was not i n  use, and was lying covered i n  dust in a 
corner of the operating s u i t e  a t  present. 

Ihe Anaesthetic Department i n  the Hangzhou hospital were happy t o  l e t  the 
mchine go, but  wished t o  have something in return, especially i f  t h e i r  old 
mchine was considered valuable. John Warren, then M a g i n g  Director of 
Ricomed Hong Kong, was able  t o  o f fe r  a substant ial  discount on a new 
anaesthetic machine especially adapted f o r  the  Chinese environment and 
negotiations began f o r  the  exportation of what was naw considered t o  be an 
ancient a r t i f a c t .  

The new Trimand machine was delivered t o  the  hospital and once it had been 
den-onstrated and proved serviceable then the 'diving-bell' could be 
r a v e d .  Some two years a f t e r  its original  sighting t h i s  specially crated 
apparatus came out of China by r a i l  t o  Hong Kong. lhis large package was 
then transferred t o  the docks and sent by sea t o  t h e  UK and eventually 
appeared a t  S t  Barthol-'S Hospital where its s i z e  and the  Chinese 
le t t e r ing  on i t s  side caused considerable interest .  

It took over an hour of concerted e f f o r t  with t y r e  levers, hamners and 
craJbars t o  unveil the mchine but t h i s  was eventually m g e d .  The 
apparatus (shown i n  Figure 1) was eas i ly  ident i f ied a s  a Drager apparatus, 
tut which one? Fortunately, the Chief mgineer, now ret i red,  of Drager, had 
plblished a h i s t  r y  of t h e i r  equipnent and there, t o  my delight,  was the 
Chinese machine! I wrote t o  Josem Haupt, the  engineer, f o r  fur ther  
i n f o m t i o n  and t h i s  he gladly provided. 

Manufactured in 1950. it was a W e l l  G machine, f i r s t  demmstrated at  the 
International Congress of Thoracic Surgery in Rome t h a t  year. Herr Haupt 
had designed t h e  apparatus himself f o r  the  American market, where its 
multiple gas canbinations were i n  favour, with mchines l i k e  the Heidbrink, 
Foregger and PEKesson se l l ing  well. Their were no records available a s  t o  



the  rnnnber rmde o r  t h e i r  subsequent deployment but sane or iginal  
advertising l e a f l e t s  still r e d n e d .  

It was sold f o r  3,300CM as a basic machine, with extra  costs  i f  helium and 
cyclopropane a t t a h n t s  were needed. Despite its bulk it was described a s  
a compact a m t u s  which could u t i l i s e  any canbination of two t o  f ive  
gases. It was Pitted w i t h  two cylinders of nitrous oxide and oxygen with 
optional carbon dioxide, helium and cyclopmpane. m e  1-2 l i t r e  cylinders 
mde  of s t e e l  were attached via  American yoke connectors which were not 



permitted i n  Genmny a s  they were a l l  ident ical ,  so  tha t  inadvertent 
incorrect connections could be made. Haupt's t e x t  re fe rs  t o  many minor 
incidents occurring during t h e  1950's u n t i l  pin-indexing was introduced1 

The clock on the Rotameter block 'mde  time-checks easier  f o r  t h e  
anaesthet is t ' ,  while the  closed c i r c u i t  was a modification from the e a r l i e r  
W e l l  F a m t u s .  The apparatus is  said t o  have been received w i t h  s a w  
scepticism i n i t i a l l y  but l a t e r  proved popular because of ' its so l id  and 
functional design'. S u w  two years l a te r ,  in 1952, Drager brought out t h e i r  
Romulus recirculating apparatus, which, although similar i n  function, was 
of very different  design. 

It is t h e  t ravel l ing t h a t  t h i s  machine has undergone tha t  I find so 
extraordinary. Made in W c k  in Germany some time around 1950, it was 
transported, p r e m b l y  by r a i l  and sea, half way round the world t o  
Hangzhou in southern China, used f o r  an unknown length of time with unhown 
r e s u l t s  and then abandoned. It was then rediscovered and re-exported by 
r a i l  and sea again back t o  England, only a few hundred miles fmm its 
birth-place. JJrager themselves, only have one such mchine i n  t h e i r  
col lect ion and were pleased t o  hear of the rescue of t h i s  apparatus. 

The other  strange concept is the  apparatus i t s e l f ,  of giant  s i z e  and 
weight, y e t  del iberately designed f o r  e x p r t ,  not f o r  the home market, a s  
w a s  the  usual practice. 

One may only speculate a s  t o  what e l se  is  lying i n  corridors, rooms and 
cupboards i n  hospitals a l l  over the Third World which is useless t o  the 
present owners ye t  might be of  great  value t o  col lectors  of such equipnent. 
It is a shame t h a t  other  &ern m u f a c t u r e r s  cannot adopt a 'new lamps for  
old'  policy t o  rescue these v i t a l  par ts  of our anaesthetic heritage. 

1 Mupt J. Der Drager-Narlcoseappamt - histor isch gesehen - 1900-1970. 
Dragemrk AG, Lubeck. 
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h p l n c t u r e  was f i r s t  described Western l i t e r a t u r e  by the LUtch 
wysician W i l l e m  t en  Rhyne in 1683.' He coined the  word acupmcture f r m  
the Latin 'acus' (sharp) and 'pmctum' (pmcture) .  I t  re fe rs  t o  the 
practice of inserting sharp needles i n t o  the  body t o  t r e a t  pain and 
disease, and was part icular ly developed by the Chinese within t h e i r  
t radi t ional  system of medicine. 

kstern medicine 

Western medicine has developed fran our awn t rad i t iona l  medicine, which has 
evolved alongside Weatem science. B p d c c l e s  (torn 492 BC) postulated t h a t  
there were four basic elements (unchanging substances) and two forces - 
attraction and repulsion (poetically love and hate).  The four elements were 
earth, a i r ,  f i r e  and water. 

w l e s ,  indeed, founded a schcol of medicme t h a t  s t ressed the 
imprtance of air, both inside and outside the  body. The Pythagorean 
schml,  led by A l m i o n  of Croton, taught t h a t  health was  due t o  a balance 
of forces within the  body, with the  brain a s  the  centre of sensations, and 
t h a t  there were sensory, a d m l  and 'vegetative' fimctions. Other schwls  
stressed the  value of w a s t i c s  and d i e t  and were interested in 
psychosomtic medicine. 

H i p r a t e s  (born about 460 BC) expanded Rnpdocles' elemental theory; it 
was t o  be accompanied by four qual i t ies :  dryness, m e s s ,  heat and cold. 
The bocty a l so  contained four h m u r s :  blood, black bi le ,  y e l l w  b i l e  and 
phlegm. In a healthy person these four qua l i t i es  were in balance. An excess 
of one or  two would lead t o  sorrre bodily disorder. These imbalances were 
corrected by bleeding and cupping, which were a l so  used - with 
scar if icat ion,  cauterisation, bl is ter ing f luids ,  noxa, and trepanation - t o  
prcduce pain, i r r i t a t i o n  and inflammtion t o  combat the chronic pain of 
headache, backache, sciat ica,  gout and toothache. 

Galen, i n  the  second century AD, extended t h i s  doctrine t o  include the  four 
temperaments : sanguine (warm and pleasant),  phlegmtic (slaw-mving, 
apathet ic) ,  melancholic (sad, depressed) and choleric (hot-tempered, quick 
t o  reac t ) .  Tnis classif icat ion survived i n  medicine u n t i l  the  17th century. 

Indian science 

It is interesting t o  consider Indian atomic theory, which was m r e  canplex 
and subt le  than the Greek. I t  imported t h e i r  four eleiwnt theory and added 
a f i f t h  heavenly essence. The fonmtion of bodies i n  the natural world was 
described i n  an atomic context. Fach of the four elements had i t s  own c lass  
of atoms - a l l  indivis ible  and indestructible. Dissimilar atoms could not 
ccmbine, only two similar ones in the  presence of a third. 
The Indian philosomy a l so  propsed a theory of impetus t o  account f o r  the  
continuing notion of a body, a very def in i te  forerunner of wha 
developed m t h e m t i c a l l y  i n  the West during the sc ien t i f i c  revolution. 5 was 
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m e  Chinese never developd an atomic theory, which went against the view 
of the natural universe as an organism operating according t o  the interplay 
of right and natural behaviour. The f-er of a l l  Chinese scientif ic 
thought, Tsou Yen (Zou Yan) consolidated the Chinese elemental theory that  
originated a t  least  as  early as  350-270 BC. This stated that  there were 
five basic elemnts which were active principles, not substances, and were 
associated with organs of the bocty: water (associated organs - kidney and 
bladder), m t a l  (lung and large intestine) , wood ( l iver and gal l  bladder), 
f i r e  (heart and m11 intestine), earth (spleen and starnach) and twu 
fundamental forces, the yin and the yang. Yin was associated with clouds 
and rain, w i t h  the f m l e  principle, with what was inside, cool and dark. 
Yang was coupled w i t h  the idea of heat and warmth, sunshine and maleness. 
?hey could not be found separately as each was the essential counterpart of 
the other. In every situation one took preference over the other (or one 
was daminant and the other recessive, as in current genetic theory). The 
organs associated with the elements were not necessarily the a n a t d c a l  
organs of today, but more what they stood for. Our own language has 
vestiges of similar m i n g s  - t o  lose heart, vent spleen, have guts, show 
gall. These 'organs1 formed the basis of the acupmcture meridians. The 
elerrrents were considered t o  form a cycle of 'mutual conquest', with W 
conquering earth (a  wooden spade can dig it up), metal conquering wood ( i t  
can cut it and carve it), f i r e  conquering metal (it can m l t  it), water 
conquering f i r e  (it can extinguish it) and earth conquering water (by 
damning it) . 
Acupmcture originates f a r  back in Chinese history, w i t h  records of the 
practice on bone etchings dating from 1600 BC.~ The f i r s t  written 
documentation dates from about 600 BC. It was a practical rnethcd of 
stimulating the natural responses of the body t o  disease and was used in 
b t h  h m  and veterinary medicine. There was a belief i n  the close l ink  
between men and earthly things (the microcosm) and the universe a t  large 
(the macrocosm) echoing the i r  view of the entire universe a s  an organism. 
?he original acupncture points bore a specific relationship t o  the pints 
of the compass and the arrangement of the heavens. It was considered that  
there was a 'v i ta l  s p i r i t 1  o r  ' a i r1  which mved within living things, and 
th i s  motion was facil i tated by the implantation of needles. This 'v i ta l  
sp i r i t '  led t o  the theory of a 'pleumtic' circulation -red by the 
lungs. A second circulation was considered t o  exist concerning blood, which 
was thought t o  carry a v i t a l  'juice' and was -red by the heart. 'Ibis 
theory preceded that  proposed by Harvey by 1600 years. 

The Chinese physician, with two circulations t o  consider, p t  great store 
by pulse diagnosis. But they also w e r e  interested i n  the general medical 
s ta te  of the p t i e n t ,  the smell of the i r  breath, the cleanliness and 
colour of the tongue and the beating of the heart. Ebxitustion, the burning 
of W- close to, or on the skin a t  specific p i n t s ,  was also used in 
hanmny w i t h  acupmcture, massage, exercise theraw and the use of drugs. 

mspi ta ls  were also invented by the Chinese, and increased in  number with 
the arrival  of Wrddhism. Indeed, the Chinese had quarantine regulations a s  
early as 400 AD. 



By 1550, the  sc ien t i f i c  knowledge in  China was f a r  superior t o  t h a t  of the 
West. Then the  West experienced t h e  s c i e n t i f i c  revolution t o  produce the 
e ra  of powerful &ern science. This did not occur in mina a s  there was a 
close association between science and the  s t a t e  hreaucracy, or iginal ly 
defined by Confucius m y  centuries before. I t  is a l s o  possible t h a t  the 
lack of an atanic  theory played its part. 

Western d i c i n e  ms introduced t o  China in 1822 and a t  this time the 
ru le rs  ordered the  suspension of the teaching of acupmcture. Further 
attempts t o  abolish t rad i t iona l  Chinese medicine were mde  in 1914 and 1929 
a s  it was d e e d  t o  be unscientific.  In 1944, MO Tse Tmg appreciated t h a t  
t o  cope w i t h  the 1.5 million people of the  Shensi-Kansu-Ningsia border 
region, one million of whan were i l l i t e r a t e  and mainly under the influence 
of superst i t ion ard the  2,000 pract i t ioners  of witchh-aft, he could not 
rely solely on modern medicine. I t  was economic all^ i q o r t a n t  t o  uni te  
rrrodern and t radi t ional  medical knowledge and practice. 

AcupIllcture was f i r s t  used t o  provide analgesia f o r  surgery (an 
appendicectomy) in 1958.~ A success r a t e  of 90% was claimed, although many 
of  these patients phonated and experienced discomfort during surgery. There 
was a very strict selection limiting the  use of acupmcture t o  6-10% of 
surgical cases. The pat ients  undezwent considerable psychological 
preparation and were premsdicated with narcotics. There was no consistency 
o r  logic  i n  the points selected, and it was used especially f o r  thyroid, 
cranial  and thoracic surgery. 

electricdl nerve stirmlation 

Other methods of stimulation-prduced analgesia have a l so  existed. 
Scrihonius Iargus, in 46 BC, described t h e  use of t h e  e l e c t r i c  torpedo ray 
by the Fkmms for  gout and headache. Tne e l e c t r i c  catf ish,  i l lus t ra ted  in a 
bas r e l i e f  in Egypt from 2750 BC, was known a s  the  ' re leaser  of many' o r  
the 'shaker'. The e l e c t r i c  e e l  from South America was studied by Baron 
Friedrich von Mrmb3ldt i n  1800. He stood on one and experienced the  
developnent of a painful numbness up t o  h i s  knees which l e f t  him with a 
violent  pain i n  h i s  knees and the r e s t  of  h i s  joints  f o r  t h e  remainder of  
the day. He p r o w s i e d  t h a t  ' the discoveries t h a t  w i l l  be made on the  
electronntive apparatus of these f i s h  w i l l  extend t o  a l l  phenanena of 
m c u l a r  m t i o n  subject t o  volition. It w i l l  perhaps be found t h a t  i n  most 
a n h l s  every contraction of a muscle f i b r e  is preceded by a discharge fran 
the nerve t o  the muscle.' He a l so  predict t h a t  e l e c t r i c i t y  is the source 
of l i f e  and mvement i n  a l l  l iving things. p 
The Leyden jar  had been invented i n  1745-6, and t h i s  led t o  the developnent 
of various mgneta-electric electroanaesthetic equipnent. John Wesley used 
his e lec t ros ta t i c  machine t o  t r e a t  ' r h e m t i c l q ~  pains' in a pat ient  'made 
helpless l i k e  an infant ' .  After the  second shock he f e l t  m change, a f t e r  
the th i rd  he w a s  able  to ra i se  himself, and a f t e r  two more h rose and 
walked a b m t  the  room, and before noon he was qui te  well? Rlthaus 
described the  aml ica t ion  of h i s  apparatus t o  peripheral nerves i n  mgland 
i n  1858. A t  the same time, Francis in Philadelphia was producing dental 
analgesia f o r  extractions. Oliver in Wlffalo and Garratt i n  Boston were 
similarly producing dental analgesia and developing its use a t  other s i t es .  
Garratt, in particular,  w e d  it f o r  dental neuralgias, hyperalgesia, tic 



douloureux, tmthache and jaw ache. Oliver used it a l so  f o r  ampltations of 
limbs and f o r  childbirth.' The Cataphoresis machine of 1925 can be seen in 
the Charles King Collection a t  the Association of Anaesthetists, which 
again w a s  used f o r  dental analgesia.* 

Such apparatus is again i n  vogue - with the  rrarlern H-wave and Ultracalm 
mchines . 
mdem s t i m l a t i c m - ~  analgesia 

Acupuncture and transcutaneous e lec t r ica l  nerve stimulation (TENS) f o r  
analgesia is now considered i n  the l i g h t  of the  type of stimulus used. 
Conventional TENS is a high frequency, low intensi ty  stimulus; with 
acupuncture, and indeed acupuncture-like TENS, a low frequency, high 
intensi ty  stmus. The low intensi ty  st-us is considered t o  act ivate  
large muscle (Type 1) and large skin ( A  beta) f ibres ,  possibly through 
interneurones with gm-amino-butyric acid receptors, to produce gating 
with segmental inhibition. The analgesia is often of rapid onset and short 
duration, and tolerance can develop from continuous therapy. Lm 
frequency, high intensi ty  stimulation (acupuncture) is considered t o  a c t  by 
stimulating m11 muscle afferents  (type 111, A del ta  f ib res )  t o  produce 
both segmental and supra-segmental inhibi t ion via  endorphinergic and 
serotoninergic pathways. The analgesia produced has slow onset and long 
duration, and t h e  t h i r t y  minute treatments do not pr&e tolerance. 

What of acupmcture and disease? Electro-ampmcture has been shown t o  
mrkedly enhance rmtor and sensory nerve regeneration. Electro-mgnetic 
f i e lds  a re  used t o  stimulate bone grwth and regeneration. Acupuncture-like 
stimulation of the s c i a t i c  nerve has been shown t o  lower blood pressure f o r  
prolonged periods in hypertensive ra t s .  Nausea can a l so  be treated.' 

Acupuncture can produce a generalised increase i n  temperature and 
microcirculation which can prcumte healing of chronic ulceration, probably 
due t o  the  release of vaso-active in tes t ina l  peptide. Acupuncture a l so  
a f fec t s  the  p i tu i ta ry-hp tha lamic  system, thereby releasing endorphins. 
Perhaps more importantly, ACI'H is a l so  re leasH,  and m y  be responsible f o r  
i t s  e f fec t s  i n  t reat ing a r t h r i t i s  and asthma. 

Traditional medicine developed with great s imi la r i t i es  across the world, 
ht part icular ly survived the sc ien t i f i c  revolution in China. The old 
science was based on observation. Cur new science of s t r i c t  measurement is 
slowly discovering &ern explanations f o r  t h e  e f fec t s  of t radi t ional  
treatment on disease, and modern explanations f o r  the observed phenomena of 
millenia . 

*This Cataphoresis apparatus was on loan f o r  an exhibition between 
1989 and 1991 on analgesia and anaesthesia f o r  dent is t ry and has ncw 
been returned to the  museum of the Er i t i sh  Dental Association i n  
Wimpole Street ,  mndon. 

Editor 
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Jul ius  Jeffreys invented the  principle of t h e  heat and m i s t u r e  exchanger, 
and a l s o  he volute humidifier on which John S n w  based h i s  f i r s t  e ther  
v a p r i s e r j  In  I843 Jeffrey published a book en t i t l ed  'Views on the 
Stat ics  of t h e  HLnvln Chest',' i n  which he appeared t o  have mde  three 
fundamental contr ihl t ions t o  the understanding of lung volumes for  which he 
nowadays receives no c red i t  a t  a l l .  It is  generally accepted tha t  the 
study of lung volumes had originated with John Hutchinson, o demnstrated 
his spirometer, and plblished h i s  f i r s t  r e p r t s  i n  184491 mtchinsonls  
l a s t  m r k  on t h i s  subject was plblished i n  1846,' a f t e r  which nothing of 
an or iginal  nature was done i n  t h i s  f i e l d  f o r  a lnust  one hundred years. So 
it was a grea t  surprise  t o  f ind tha t  Jeffreys had apparently anticipated 
same of Hutchinson's work and t h a t  he demonstrated a f a r  greater  
understanding of its physiological implications. 

A l l  a r e  famil iar  with the modem design t h a t  appears i n  the  physiology 
textbooks t o  i l l u s t r a t e  the  relationship between the  various lung v o l m s .  
Wlt t h i s  dates  back only t o  1950, when a meeting of respiratory 
physiologists was held a t  which it was agreed t o  standardise the 
nomen~la ture .~  n o s e  who learned physiology before then wi l l  remember t h a t  
what a r e  now cal led the inspiratory and expiratory reserve v o l m s ,  were 
known a s  the ccnnplementary and supplementary volumes, o r  occasionally 
complemental and supplemental. Here was Jeffreys giving what appeared t o  
be the f i r s t  coherent account of lung volumes, complete with h i s  own 
nomenclature, which r a i n e d  i n  use fo r  over one hundred years. 

Tne seventeenth century I t a l i a n  mechanistic physiologist Borel l i  is 
credited with being the f i r s t  t o  attempt t o  measure what is now cal led 
t i d a l  volume. His work was published p o s t h w l y  in 1680. The R q l i s h  
physician Jms Jurin repeated and refined h i s  method, and a l s o  
demnstrated ' tha t  there is more a i r  in t h e  lungs t h a t  can be expelled by 
an ordinary expiration'.  

Stephen Hales measured the  dead space of a c a l f ' s  lunge by f i l l i n g  the a i r  
passages with water, and he a l so  t r i e d  t o  measure the t o t a l  pulrronary 
capacity inflating the lungs under water and measuring the  volume 
displaced.' a l so  recognised the existence of the residual volume. 

 ate 18th century m 3  early 19th cemmcy vievs 

'fhe person generally and erron usly credited with i n i t i a t i n g  the s t d y  of 
lung volumes is l33m.d Gocdwyn.' Goodwyn meaaured t h e  residual volume in 
several cadavers, by collapsing the  lungs and f i l l i n g  t h e  pleural cav i t i es  
with water. He showed t h a t  even a f t e r  a complete expiration the  lungs 
contained a considerable volume of a i r .  To measure the  volume o f  an 
ordinary inspirat ion he devised an apparatus in which a i r  drawn from a 
closed m e t a l  container was replaced by water drawn i n t o  it through a tube; 
the water was then weighed and the volume calculated. So Goodwyn had 
measured the  residual volume, t h e  t i d a l  volume and was aware t h a t  a larger  



volume than t i d a l  could be inspired. b s t  wri ters  c red i t  him with being 
the f i r s t  t o  describe and measure the  residual volume b u t  Hales had 
recognised it before this. Goodwyn's t r e a t i s e  had a pract ical  purpse ,  
resuscitation f m  asphyxial death, and a t t rac ted  a l o t  of notice. 

The m r k  t h a t  became accepted a s  a standard was pb l i shed  by Robert Menzies 
in 1 7 9 0 . ~  He used an allantoid, a large membranous container of known 
volume, t o  measure the  t i d a l  a i r .  He breathed i n t o  it v ia  a ~ l v e d  
connector u n t i l  it was f u l l ,  and calculated the t i d a l  volume by dividing 
the hown volume of the  container by the  number of breaths. He checked h i s  
resu l t s  by a plethysmographic method, i n e r s i n g  a man in a hogshead of 
water up t o  h i s  chin. He m y  have been the f i r s t  t o  use t h i s  technique. 
Although l i t t l e  known today, Menzies' work was widely accepted, and quoted 
in the  physiology textbooks a s  the  most accurate available, f o r  the next 
for ty years. 

A qu+te different  method o f  measuring lung volume was used by I i u q h y  
Davy. The method t h a t  he invented, breathing an i n e r t  gas, hydrogen, and 
calculating the lung volume from t h e  percentage and quantity t h a t  remains 
in them, the  principle still i n  use today. Allen and Pews during 
1808-09, 'g1' shared t h a t  successive samples taken during a s ingle  
exhalation contained different  proportions of oxygen, nitrogen and carbon 
dioxide, so establishing the  difference between dead space and alveolar 
air .  ey then went on t o  a m r k a b l e  study of nitrogen washout. 
%ckrah3 measured t h e  v i t a l  c a p c i t y  of f l a x  mrkers ,  and sharad t h a t  it 
was reduced t o  a th i rd  of that of healthy persons. 
J -  So what was the  approach t o  t h i s  

V I E W S  subject a t  the beginning of t h e  
18401s? The mst highly regarded 
physiology textbook was Bostockls 
'Elemntary System', f i r s t  

'PHE STATICS OF THE HUNAN CHEST, plblished i n  1826. This devoted 
14 pages t o  the  subject of lung 
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v o l ~ s ,  mch  of it - a  review of 
previous work, taken largely f r m  
the 'Essay on Respiration' that 
he had mblished in 1804. 
Bostock d ikussed  t h e  average 
bulk of a s ingle  inspiration, 

1 which we now c a l l  the  t i d a l  
volume, and showed t h a t  he was 
aware a l so  of the  residual 
volume, the expiratory and 
inspiratory reserve volums, and 
described them only a s  

1 observational phenomena, ht he 
I did suggest fur ther  l ines  of I research. 

Bostockls book was gradually 

l replaced by the  more &ern 
t e x t b k  written by William 
Carpenter, ' P r i n c i ~ l e s  of mri~m 
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which was plblished i n  1842. Carpenter's whole discussion of lung volums 
is 22 l ines  long. I t  is mainly concerned with l i s t i n g  the discrepancies 
ktween the various attempts t o  measure the  volume of what he c a l l s  the 
ordinary respiratory movement. 

Jeffreys'  book (Fig 1) was published in t h e  following year, 1843, but  had 
been i n  preparation f o r  scme time, because it was t o  have been the 
introduction t o  t h e  s e r i e s  of papers on 'Ar t i f i c ia l  Climates' t h a t  he 
been persuaded t o  plblished separately in the  'lhndon Medical Gazettem .'g 
begins by explaining t h a t  people have h i ther to  studied t h e  contents of  the  
chest, l iquid o r  blood and gaseous, separately, and have obtained only a 
par t i a l  view of t h e i r  importance. By the term ' s t a t i c s '  he intends t o  
denote a comprehensive study, encompassing the relat ions and proportions 
tha t  these contents bear t o  each other. Since s t a t i c s  is the accepted term 
f o r  the balance of pressures and the mintenance of the  condition of 
things, which is h i s  subject, t h a t  is the word he has chosen. 

He continues: 'Every time a person yawns o r  sighs an experiment is 
unconsciously mde, and a curious and important f a c t  declares i t s e l f ,  
invi t ing fur ther  attention... . every person may,.... rnake the  follacing 
experiment. A t  the  m n t  when he has completed an a c t  of inspirat ion ... 
he may, (instead of breathing out) force himself to  continue t o  inspire  
air, when he w i l l  f ind t h a t  h i s  chest can take in, before it is distended, 
a quantity of air very mch larger  than t h a t  of an ordinary breath. ' 
'Again, a f t e r  an a c t  of expiration, a t  the  mmmt when he would 
inst inct ively inspire  he my, instead .... continue t o  breathe out f o r  a 
great length of t i m  .... (and) .... i f  it has not occurred t o  him t o  make 
the experiment before, he w i l l  f ind t o  h i s  surprise, t h a t  when he supp3sed 
h i s  chest t o  be empty, it still contained a vast  quantity of a i r . '  

He continues t h a t  the mechanism of the chest is such ' tha t  there is still a 
considerable quantity of a i r  which cannot by any e f f o r t  be expelled. This 
is the  quantity which remains i n  the body a f t e r  death. To these several 
quant i t ies  we have to add the  space occupied by t h e  a i r  of ordinary 
respiration ... . We have then before our view four d i s t i n c t  quant i t ies  
which it is necessary we should distinguish by cer tain tenns of reference.' 

'Comnencing with... the a i r  which we cannot expel ... we may c a l l  t h i s  by a 
term which has been employed by others - the  residual a i r .  !Then we have, 
on the top of this, the large W k ,  which we can expel a f t e r  an ordinary 
out-breathing; t h i s  may be named the supplementary a i r ,  it being the 
quantity f i l l i n g  the chest below the region of respiration. Upon t h i s  
m s  the ever-fluctuating a i r  of respiration, which, i n  its inf luent  
s ta te ,  may be known as ' the  fresh breath' and i n  its eff luent  s t a t e  a s  ' the 
s t a l e  breath' .  (Later he uses the expression ' t i d a l  o r  respired' a i r ,  and 
appears t o  have been the  f i r s t  t o  do so.) Over and above a l l  this we have 
the capabi l i ty  of the chest t o  receive, when t h e  fresh breath is already 
in, the  occasional quantity which enters with a yawn o r  a sigh, and which 
may be termed t h e  canplementary a i r . '  



He goes on t o  review the values arrived a t  f o r  these volumes by e a r l i e r  
researchers, and mentions h i s  own researches which, he says, involved 
n m r o u s  t r i a l s ,  careful ly made, with an apparatus constructed t o  insure 
accuracy, but a b u t  which he gives no i n f o m t i o n  a t  a l l .  The one v o l m  
he anits, and shows recognition of, is the  dead space, and t h i s  was t o  lead 
him rather  astray. 

He gives the  follaving a s  being i n  h i s  opinion t h e  best  values, derived 
from h i s  own and the researches of others 

Cubic inches cc equivalent (16.4 cc/cubic inch) 

Residual air 120 1970 
Supplementary a i r  130 2130 
m e  breath 26 425 
Ccunplemntary a i r  100 1640 

He next points out t h a t  Bostock has already expressed surprise  t h a t  the 
wlume 'which I have ventured t o  n m  the supplementary a i r ' ,  has been 
overlooked by a n m h r  of writers,  including the great  Liebig, a l l  of  whan 
regard the t o t a l  volume of the  chest a s  being made up of the residual  a i r  
and t h e  a i r  of respiration. But since during normal breathing the  lungs 
contain both the residual and the  supplementary a i r ,  he proposes t h a t  these 
two volumes be called the  resident a i r .  Nowadays, of course, we call t h i s  
the F'RC. 

'Now, ' he continues, (and here he begins t o  go as t ray  in directions) 
'because physiologists have always concerned themelves with the t i d a l  
wlume only, they have ass& tha t  it is t h i s  a i r  only tha t  enters  the 
alveol i  a t  each breath and e f fec t s  changes on the blood gases. Wit there 
is no way Icnawn t o  Mysics whereby fresh a i r  ir~troduced through t h e  throat  
can shoulder aside the gases already present i n  the  lungs, and enter the 
alveoli.  The fresh a i r  of each breath must gradually mix with t h e  resident 
a i r ,  descending further and fur ther  into the  lungs. 

Similarly, the  s t a l e  a i r  w i l l  gradually ascend and be exhaled. 'Ihe 
advantage of  such an arrangement is  that the alveolar gases reach a s t a t e  
of h-stasis, and can exchange smoothly with the  blood during a l l  stages 
of t h e  respiratory cycle. In contrast,  the  current view *lies tha t  
gaseous exchange with the blood w i l l  be constantly fluctuating, being 
m i m l  during inspiration and minimal a t  the end of expiration. To be 
ef f ic ien t  this would require a t i d a l  f l w  of blood through t h e  plnnnary 
vessels t o  m t c h  the varying supply of oxygenous air. wit w e  know t h a t  
there is no flldden ebbing and f l m h g  of blood thorough the  lungs t o  
correspond with the  extreme ebbing and flowing of the  breath. So now W 
m y  surely perceive the beauty of the arrangement which lodges a large 
quantity of resident a i r  in t h e  chest.' 

A t  t h i s  p i n t  he embroils himself in the  sor t  of c i rcu la r  argwnent t h a t  he 
was occasionally prone to, by following a mistaken premise t o  i t s  logical  
conclusion. 'If fresh a i r  is mch diluted before it reaches the  depths of  
the lungs, it follows t h a t  t h e  concentration of  gases is rmch d i f fe ren t  a t  



t h a t  level .  We know t h a t  exhaled a i r  contains about 5% carbon dioxide; 
therefore i n  the  alveol i  it r u t  contain m r e ,  perhaps 10% - and hence only 
10% oxygen, since the nitrogen percentage is invariable. Now our f i r s t  
ins t inc t  is t o  r e j e c t  the  idea t h a t  the a i r  i n  the alveol i ,  which a f t e r  a l l  
is where gaseous interchange with the blood is taking place, can be so 
s ta le ,  trut logical ly  it r m t  be so. Since it is  so, the  Creator must have 
had a gccd reason f o r  m k h g  this arrangemnt, and the reason can only be 
tha t  a higher content of oxygen than 10% would be harmful t o  the  del icate  
l ining of the lungs; and t h i s  is why the  Creator had provided the resident 
volume, t o  d i l u t e  the atrrpspheric air t o  a safe  level.  

He continues with a discussion of the functions of the various volumes. 
'The resident air is important because, a s  we have just  seen, it d i lu tes  
the t i d a l  a i r ,  di lut ing a l so  any i r r i t a n t s  t h a t  it might contain, and 
allowing a l s o  f o r  warming and humidification. Then he pints out tha t  
nonml breathing takes place a t  a cer tain position i n  the  range of t o t a l  
lung volume, and asks why t h i s  is  so, whether it varies frum time t o  time 
i n  the  same individual, and whether it occupies the s a  loca l i ty  in a l l  
persons. For example, we could breathe only on our residual a i r ,  and we 
can do so  voluntarily f o r  a br ief  period. But this would exclude the  
di lut ing e f fec t  of the supplementary volume, and a l s o  would cause the 
p""? vessels t o  become convoluted and compressed, so  t h a t  the 
cnxu.l,atlon would become obstructed, a s  i n  the  f e t a l  lung. 

The reason why we do not nonmlly breathe with a f u l l  chest, a t  the top  of 
the ccanplementary volume, is t h a t  our demand f o r  air fluctuates, a s  during 
exercise o r  coughing, o r  when we a re  drowsy and need t o  yawn. Also, both 
complementary and supplementary spaces m y  be required during speech, and 
are essent ial  f o r  the  a r t  of oratory and f o r  the playing of wind 
instruments. ' 

As regards variations i n  t h e  location of the t i d a l  v o l m  in the range of 
t o t a l  lung capacity, he points out t h a t  the chief m l e s  of the trunk 
a r i s e  f r m  t h e  chest wall, and the larger  t h e i r  base, the greater  t h e i r  
p e r ,  so  t h a t  i f  we wish t o  nnke a considerable e f for t ,  we take a deep 
breath f i r s t ,  and retain a l l  o r  mst of it. It f o l l w s  t h a t  people who a r e  
accustcuned t o  heavy work o r  strenuous exercise tend t o  be deep o r  broad- 
chested, with a larger  volume of supplementary a i r ,  and a greater potent ial  
capacity f o r  ccmplementary air. He concludes t h a t  he is  qui te  sure, f m  
h i s  experiments and observations, t h a t  the location of ordinary breathing 
in the range of t o t a l  lung capacity, var ies  between persons, and i n  the 
same person in different  circumstances. In general, both i n  health and 
disease, he thinks it is an advantage t o  have a large volume of resident 
a i r ,  and he suggests exercises t o  t h i s  end. % of t h i s  theory is 
verified by current understanding of lung physiology. 

Conversely, Jeffreys continues, sedentary workers tend t o  have a s m l l e r  
resident v o l m ,  especially those who si t  doubled over a t  t h e i r  work. He 
mntions the  work of lbackrah, and h i s  own v i s i t  t o  Sheffield t o  study the 
e f fec t s  of stone and s t e e l  dust  on the  lungs of the  cut lery grinders. He 
is scathing a l s o  about the  e f fec t s  on young women of t i g h t  lacing, whose 
f o l l y  nearly reduces the figure t o  t h a t  of an insect,  and whose 
countenances betray the  s t a t e  of the lungs. 



It is surprising t h a t  Jeffreys didn ' t  make t h e  simple camparison of the  
volume of the  anatanical dead space, which had already been estimated by 
others, with the t i d a l  volume, and so  demonstrated t o  himself t h a t  m r e  
than half of  each breath must indeed en te r  t h e  alveoli.  Also he had 
disregarded both tha t  the  chest expands during inspiration and the  anatany 
of the tracheo-bronchial t ree,  and instead visualised successive t i d a l  
volumes diffusing into the  lungs f r m  the apex downwards. He probably knew 
nothing about velocity p rof i l es  i n  f lu id  flow, f i r s t  described during the 
ear ly 1840's by Hagen and Poiseulle, which t o  sane extent determine mixing 
and the t i d a l  mqxment of  alveolar ventilation. Nevertheless he seems to 
have been the  f i r s t  t o  deimnstrate an appreciation of the importance of 
perfusion mtching ventilation, sanething that was not seriously taken up 
again u n t i l  a t  l e a s t  the 19301s, i f  not l a t e r .  

Publication of  Jeffreys'  bcok brought an at tack f ran  a Dr Calvert Holland, 
already well-known f o r  his argumntative approach t o  l i f e ,  alleging t h a t  
Jeffreys had plagiarised the idea of the pulnwnary mixing of a i r  f ran  one 
of his own writings. Jeffreys replied po l i t e ly  b t  entertainingly, saying 
t h a t  he had been qui te  unacquainted with Holland's book and pointing out, 
qui te  correctly, t h a t  i n  any case there was no s imilar i ty  a t  a l l  between 
what Hollard had suggested, and h i s  own thesis .  

Even H u t c y n , ,  in t h e  following year, 1844, i n  h i s  f i r s t  accounts of 
spimnetry, said tha t  he had confined himself t o  determining 'what 
quantity of air we a r e  able  t o  expel from the lungs by the  greatest  
voluntary e f for t  we are  capable of exercising. Chving t o  the  various terms 
given t o  designate the different  divisions of respiration, I have found it 
d i f f i c u l t  t o  separate t h i s  division £ran the chaos of  physical experiments 
h i ther to  m d e  upon the lungs ... I have used t h e  term "capacity" t o  s ignify 
the  quantity of a i r  which an individual can force out of h i s  chest by the  
greatest  voluntary expiration, a f t e r  the g rea tes t  voluntary inspirat ion. '  

Hutchinson was only interested i n  using what he cal led lcapacityf,  and the  
m x i m m  at tainable intrathoracic pressure a s  measured by a sustained 
expiration i n t o  a mercury m a n e t e r ,  a s  indicators of lung d i s e a ~ e . ~  He 
knew that  t h e  capacity varied considerably i n  t h e  healthy, and he was able 
t o  show a d i rec t  relat ionship between capacity and height. I t  was h i s  
a b i l i t y  t o  predict accurately the capacity of any healthy individual, and 
t o  confirm it w i t h  h i s  spircnneter, that  made such a great  impression on h i s  
f i r s t  audiences. 

But by 1846 Hutchinson a l s o  was describing the lung volumes, and 
dencaninating them residual, reserve, breathing, and caiplemental a i r ,  the  
l a s t  three ccsnprising what he now cal led the  v i t a l  capacity. Surely it is 
a l i t t l e  too much of a coincidence that  he was now adopting b th  Jeffreys'  
approach, and with a s l igh t  modification, part of h i s  terminology. 

Ihe eclipse of a l l  e a r l i e r  work, including Jeffreys '  contribution, i s  due 
m i n l y  t o  Kirke's 'Handhook of Pnysiology'. F i r s t  p b l i s h e d  in 1848, it 
ran through about twenty editions, eventually becaning Hallilxrton's,  and 
was still available in t h e  19401s, so  it must have influenced several 
generations, koth of students and of textbook writers.  Kirkes gave a brief 



account of Hutchinsonl s work ' £ ran whom nearly all w information on ' this 
subject is derived... . l and this was repeated not very m& changed until 
after 1900. Even as late as 1924 Hallikm-ton was giving the v o l ~ s  in 
both cc's and cubic inches. 

For the best part of a century the treatment of lung volumes in the 
t m k s  was dcminated by Hutchinson's account of his work, and virtually 
everyone repcduced at least one of hie illustrations. But all the many 
Plysiology that I have loqked at that were w i s h e d  between the 
1870's ard 1950 had also adopted Jeffreysl terminology, or w i t h  a variation 
of the suffix, without any attritution.. 'Ihe CEO attrikutes the first use 
of the word 'sug@ementary' in this context to hmglison's I W c a l  
Lexicon1 of 1857, and of 'ccmple~31tary' and 'tidal air' to Huxley's 
'Physiology' of 1857. As we have seen, all of these are incorrect. 

up, Jeffreys appears to have been the first to give a clear and 
mhekent accamt of the lung volmes, the first to attach an accepted 
~lrr?nclatuce to then, and he was the first to think seriously about their 
possible functions and significance in the mechanics of respiration, and 
the first to draw attention to the importance of -ion matching 
ventilation. It is fair to say that no other work on the subject of lung 
~lurres stands cut as a C-ble 1-k. 
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