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EARLY BRITZSA m KExmmE 
or 

T H E D I ~ I N 1 R O O U C P I ( H O F ~ I N E Q u T A I N  

Professor J.W.Dundee 

m e  al ternat ive t i t l e  of t h ' s  paper recal ls  the  f i r s t  major c l i n i c a l  
t r i a l  of ketamine i n  Britain' where an unacceptably, and more i w r t a n t  
an unexpectedly, high incidence of emergence sequelae were reported. 
These events were recalled a t  a symposium, recognising 25 year of 
c l i n i c a l  use of ketanine, held i n  AM Ybr,  Michigan in June 1989,' the 
findings of which appear i n  book form. Rnn Arbor was an appropriate 
set t ing for  the meeting as  Parke Davis & CO were based in t h i s  town and 
the [Jniversity of Michigan Department of Phamcology and tW I?d.Damino 
i n  part icular ,  played a major part i n  i ts  evaluation.*' 

Ketamine had been under c l i n i c a l  t r i a l  i n  America fo r  several years 
before it became generally available. A t  a meeting of the  American 
Society of Anesthesiologists i n  San Francisco about 1964 an 'in-house' 
television programne extolled i ts  virtues. Several prominent American 
speakers urged viewers t o  put pressure on the EQA - t h e  US drug 
regulatory body - through the i r  elected congressmen or  delegates. 'Why 
should your children be deprived of t h i s  valuable agent? . . . . . . tb the 
p b l i c  know what t h e i r  children a r e  missing?' 

The Bri t ish Comnittee on Safety of Medicines did not e x i s t  a t  tha t  time 
and ketamine became available i n  Britain l a t e  i n  1969, without any 
organised large scale  t r i a l s  of it i n  t h i s  country. m e  Belfast 
department had mch experience i n  t h i s  f i e ld  having been involved i n  the 
i n i t i a l  c l i n i c a l  s tudies  of methohexitone and propanidid a s  well a s  a 
n W r  of compounds t h a t  never reached c l i n i c a l  use. Our i n i t i a l  
studies were usually carried out i n  unpremedicated patients undergoing 
minor gynaecological operations follcwed by use i n  a wider f i e l d  and the 
involvement of several anaesthetists.  Rather than being asked by Parke 
B v i s  t o  carry out a c l i n i c a l  study, several American colleagues urged 
us t o  contact the company, who provided us with ample supplies of the 
drug and a detailed investigations m u a l .  This l a t t e r  described it as 
a ' rapidly act ing non-barbiturate general anesthet ic ' .  A current 
American paper had described it a s  producing 'dissociative anesthesia' 
characterised by complete analgesia with only superf icial  sleep. 

The l i t e r a t w e  supplement t o  c l i n i c a l  t r i a l i s t s  i n  Britain included the 
following indications f o r  i ts  use: 

- 'Sole anesthetic agent f o r  diagnostic and surgical procedures. 
Although best  suited for  short procedures i t  can be used with 
additional doses, i n  procedures requiring anesthetic f o r  period. 
of s i x  hours o r  longer.' 

- 'For the induction of anesthesia pr ior  t o  the administration of 
other general anesthetic agents.' 

- 'To supplement low p t e n c y  agents such as  nitrous oxide.' 



Minor diagnostic procedures included cervical d i la ta t ion  and uterine 
curettage, and these fonned the  bulk of aur ear ly  cases. 

While we were aware of t h e  possibi l i ty  of emergence delirium, we had not 
expected e i ther  t h e  frequency o r  severi ty  which we encountered. 
Patients were usually not aware of t h i s  delirium, ht it upset the  
attendants; incoming pat ients  heard the screams and the ward, t o  h i c h  
the  pat ients  were returned direct ly ,  became a bedlam. It was not normal 
practice t o  use the recovery ward a f t e r  short procedures a t  tha t  time 
and i f  the pat ients  receiving ketamine had been admitted then, it wulq 
have caused a major crisis. We p r s i s t e d  f o r  up t o  50 administrations 
before involving others i n  the trial, and within 3 months we had data on 
450 inductions .l Our ten author report embraced paediatrics, 
obstetr ics  and general surgery a s  well a s  major and minor gynaecology. 

While the  incidence of emergence sequelae was not a s  high a f t e r  major a s  
compared with minor procedures, it was still troublesome - part icular ly 
in unpremedicated o r  l i g h t l y  medicated patients,  par t icular ly women. In 
Efritain we regard a rapidly act ing drug a s  thiopentone-like, i . e .  
adequate doses producing loss  of consciousness i n  one am-brain 
circulat ion time. Ketamine clear ly did not f a l l  into t h i s  category and 
those who t r i e d  t o  use it a s  they used intermittent thiopntone got in to  
trouble. The 20-30 second delay i n  onset prevented it being t i t r a t e d  
against the pat ients1 needs. This caused problems with several other 
investigators A o ,  l i k e  ourselves, took the manufacturer's l i t e ra ture  a t  
its face value. 

Table. Eactars leading to the initial ke tamhe  fiasco in G r e a t  Bri ta in 

1. Pure s tudies  - no premedication 
- avoidance of supplementary drugs 

2. Choice of t r i a l  operation - di la ta t ion  and curettage 

3. Brevity of short operations : 5-6 minutes 

4. Rapid turnover: one per 10 minutes 

5. Single anaesthet is t  for  successive cases 

6 .  Return of minor cases d i rec t  t o  ward 

I n  retrospect., there appear t o  have been s i x  reasons f o r  our ear ly 
disastrous r e s u l t s  (Table). Our choice of operation, seemingly 
unfortunate a t  the time, was i n  retrospect a fortunate m e ,  a s  others 
l e s s  well used t o  c l in ica l  trisls would eventually have encountered the 
same problems. Ftrthermore, i t  led u s  t o  look a t  the importance of the 
sex of the pat ient ,  the  premedication and the dumtion oE o p r a t i o n  a s  
fac tors  influencing the efficacy of ketamine6 and t o  atternpt t o  minimise 
sequelae while retaining its clear ly beneficial effects .  The short 
Bri t ish operation contrasts with the 30-40 minutes taken f o r  a similar 
procedure i n  most American teaching hospitals.  



Ketamine has never f u l l y  'recovered' from our i n i t i a l  adverse report. 
!$ith a greater  awareness by the drug canpany of haw Bri t ish anaesthesia 
and surgery difFered from t h a t  practised i n  the  United States t h i s  could 
probably have been avoided t o  some extent. Many Bri t ish anaesthet is ts  
regarded it  a s  a 'non-hypotensive thiopentone' a d  gave up its use 
before they had an opportunity of appreciating its unique advantages i n  
selected patients.  This incident is probably without para l le l  i n  the 
f i e l d  of c l i n i c a l  t r i a l s  i n  any medical discipline. 

1. Dundee JW, Will J, Knox JWD, Clarke RSJ, Black GW, Lcnre SHS, 
rloore J, E l l i o t t  J, Pandit X, Coppel DL. Ketamine a s  an 
induction agent i n  anaesthetics. Lancet 1970; i:1370-1371. 

2. Dundee JW. Wnty- f ive  years of ketamine. A report of an 
international meeting. Anaesthesia 1990; 45:159-160. 

3.  Domino EF. Status of Ketamine in Anesthesiology. NPP Books 1990. 

4. DMRino EF, Chodoff P, Corssen G. Pharmacologic e f f e c t s  of 
CI-581, a new dissociat ive anesthetic i n  man. Clinical  
Pharmacology and Therapeutics 1965; 6:279-291. 

5. Knox M, Bovill G, Clarke W, Dundee JW. Clinical s tudies  of 
induction agents, XXXVI: Ketamine. Br i t i sh  Journal of  Anaesthesia 
1970; 42:875-885. 

6 .  Bovill J G ,  Coppel DL, Dundee JW, Moore J. Current s t a t u s  of 
ketamine anaesthesia. Lancet 1971: i:1285-1288. 



Rarbituric acid was synthesised i n  Genmny a s  long ago a s  1863 and its 
structure was determined ten years l a te r ,  ht there was a surprising 
t h i r t y  year gap t o  1903, before Fischer and von Mering applied f o r  a G e m  
patent f o r  t h e  f i r s t  phamcological ly act ive form - barbitone'. The 
discovery of tkis rather  slowly acting substance proved the t r igger  f o r  
fur ther  research and it was soon found t h a t  the salts of barbiturates were 
relat ively soluble and more rapidly acting. 

Although barbitone and many similar cmpunds  a r e  oxy-barbiturates, 
research chemists quickly found t h a t  the sulphur analogues were convenient 
t o  prepare. I a t e r  in 1903, Fischer and Dilthey produced the f i r s t  of these 
thiobarbiturates - not surprisingly, a substance that  might have been 
called 'thiobarbitone'. Fischer and von Mering gave l g  of t h i s  by mouth t o  
a dog. The dog died a f t e r  8 hours and the workers - on t h i s  basis  - 
considered t h a t  the  more l i p i d  soluble thiobarbiturates must be highly 
toxic. It appears t h a t  f y  t h i s  reason they were v i r tua l ly  forgotten f o r  a 
fur ther  twenty-five years . 
By the  start of the  F i r s t  World War i n  1914, a n W r  of useful 
barbiturates - including phenobarbitone - had been synthesised and marketed 
by German finns. They enjoyed a lucrative world monopoly. 

The United States  entered t h e  war i n  April 1917, and i n  the following 
September the h-ading with the  Enemy A c t  was passed by Congress. American 
mmufacturers were then able  t o  obtain Federal Trade Oxmission Licenses 
and prcduce t h e i r  wan versions of the G e m n  products, whether the or iginal  
17 year patents had expired o r  not. Qualifying canpanies could make cer tain 
German prcducts under new names. Cnly a 5% royalty on sales  had t o  be paid 
to the Alien Property Custodian, a d  they were away ! 

Barbitone, phenobarbitone and several s imilar  products were qu i te  som 
prcr3uced i n  the States. A rapid f a l l  i n  the pr ice of barbiturates took 
place there and i n  the  r e s t  of the world and the  German monopoly was 
shattered. There can be no doubt t h a t  these events were of great  
significance i n  the subsequent developnent of t h i o p t o n e .  

Meanwhile, a l l  w a s  not l o s t  i n  post-war Europe where the  f i r s t  intravenous 
barbiturate anaesthetic t o  bp intemati.onally used - P m i f e n ( e ) ,  a 
combination of s a l t s  of barbi tur ic  acid - gained popularity between 1924 
and 1928. !The Fre h workers, E'redet and Per l i s  a re  mainly credited with 

?i i ts  brief  success . In  Germmy, Dial (d ia l ly l  b a r b i t u r ~ c  acid)  and 
Pernocton (butylbetabromallyl barbituric acid) were introduced, as  was 
sodium amytal from the E l i  L i l ly  Company i n  1929 i n  the USA. In  tha t  
country, a year l a te r ,  the use of intravenous pentobarbitone o r  Nembutal 
f o r  anaesthesia was described by both L dy a t  the Mayo Clinic and Waters 4" and h i s  colleagues a t  Madison, Wisconsin . 



G e m  workers had not been id le  during the intense American ac t iv i ty  of 
the 1920s, and with the  f i r s t  t ru ly  short act ing intravenous anaesthetic 
agent, Evipan, ( hexobarbitone o r  Evipal), introduced i n  1932 by Weese and 
Scharpff, the Bayer Company might have had a long-term winner5. For tm 
years it stood alone because of i ts  rapid onset and short,  predictable 
action. However, before Evipan had a chance t o  make r e a l  international 
headway, two thiobarbiturates, which animal studies had shown t o  be 
improvements i n  terms of brevity of action, were offered f o r  p i a 1  by 
Abbott t o  workers a t  both the Mayo Clinic and in Madison, Wisconsin . 
The new thiobarbiturates - one of which we now h a w  a s  thiopentone, of 
course - resulted from a technique which is still standard pract ice in t h e  
pharmaceutical. industry. Substances resul t ing from minor changes i n  the  
mlecu la r  s t ructure of successful new drugs a r e  t r i e d  out i n  an attempt t o  
get even be t te r  versions. 

Ernest H.Volwiler a t  Abbott, North Chicago, and h i s  colleague, Danalee 
Tabern, who had been joint ly  r e s p n s i b i e  f o r  the  introduction of N-tal 
(pentobarbitone) i n  1929, made the fundamental decision t o  proceed with the  
preparation of the  sulphur analogue, hcrwing t h a t  the  Germans had 
unsuccessfully followed a s imilar  path i n  1903. The workers prepared what 
might be cal led 'thionembutal', and a number of  s imilar  substances. 

After a brief period of animal work, Waters and Lundy separately t r i e d  ou t  
the new agents i n  patients i n  1934, and it was soon c lear  t h a t  
'thionembutal' was the  preferred agent of each working group. Rapid, smwth 
induction occurred without the muscular a c t i v i t y  so  character is t ic  of other 
barbiturates. Unconsciousness lasted a few minutes rather  than t h e  hour o r  
more found with i t s  oxy-analogue - N~mbuM1. As with mst new drugs, odd 
findings emerged during the ea r ly  stages. Lundy,for example, noted an 
apparent rasistance t o  the effects  of what soon became k n m  a s  thiopental, 
i n  people with red hair ,  those born i n  the Southern United States  and of 
Jewish extraction. In a note t o  Tabern added t o  a technical report,  he said 
' I  don't  know why t h i s  should be, ht I ' d  hate  t o  have t o  administer t h e  
s tu f f  t o  a red-headed rabbi horn i n  New Orleans.' 

Although Lundy is widely considered t o  have been the f i r s t  t o  have 
administered thiopentone t o  a hospital pat ient ,  tha t  honour undoubtedly 
belongs to  Ralph Waters whose or iginal  case paper is dated, t h  March 1934. 
!the pat ient  lunched a t  lpn and was anaesthetised a t  I!' m e  date  is 
confirmed by the Madison workers' f i r s t  paper - published i n  the  American 
Journal of Surgery ( ! )  i n  March 1936 (2 years l a t e r )  which said t h a t  the 
drug - under the eqerimental  number 8064 - had been used n 45 c l i n i c a l  Q cases since March 1934. Not exactly a hectic r a t e  of research . 
The f i r s t  use of thiopentone i n  a Mayo Clinic patient occurred i n  June, 
three months a f t e r  the one a t  Madison. It i s  qui te  p s s i b l e  t h a t  t h i s  
par t icular  a m i s t r a t i o n  was not i n  fac t  by Lundy's own hand. In the only 
reference I know t o  t h a t  date, Lydy says of pentothal sodium i n  h i s  book 
'Cl in 'cal  Anesthesia'published I n  1942, 'We began i ts  use on June 18 
1934 l'. Corroborating evidence of a kind can be found. Lundy and h i s  close 
but junior colleague Ralph M.Tovel1 read a joint  paper on 'Some of the 



newer local  and general anesthetic agents' t o  the 13th Annual FIeeting o.f 
the Pacific Northwest Medical Association held a t  Sal t  Lake City ketween 
Thursday an3 Saturday 21st-23rd June, only three o r  four days a f t e r  t h e i r  
f i r s t  adninistration. Bearing i n  mind t h a t  Sa l t  Take City is well over a 
thousand railway miles, and therefore two f u l l  days t ravel  from Rochester 
Minnesota, it is not surprising tha t  a t  t h i s  meeting t,he Mayo Clinic 
workers r e p r t e d  tha t  '....as yet  o p l ~ r t u n i t y  afforded us f o r  c l i n i c a l  
t r i a l  of t h i s  drug has been limited.' ! 

Perhaps supplies a l so  were limited, a t  any r a t e  Lundy and h i s  co-workers 
only managed t o  administer thiopentone t o  73 patients drring the rerrni~ling 
six and a half months of 1934 - between two and three cases each week. 
However, the following year yielded f a r  m r e  extensive experience, and by 
August 1935 seven hundred pat ients  had received thflagent, resultirlg i n  
f a i r l y  enthusiastic reports  by the  Mayo Clinic workers . 
Exrly work in  Eritain 

The London anaesthetist Ronald J a m n  was a pioneer i n  t h e  use of 
intravenous anaesthetics. H i s  jo int  piper on EL-i  n i n  the Lancet i n  1933 
was one of the f i r s t  i n  the w r l d  on t h a t  agent'. In a l a t e r  edi tmn of 
the same journal (also with t h e  surgeon, Zawcence Abel), he was the f i r s t  
British worker t o  describe the use of Pentothal. In February 1936 he wrote 
t h a t  he had 'met' the agent In the United States  sixteen months previously, 
i.e. in October 1934. A t  t h a t  time Waters m u l d  have used ~t only two or  
three times and L,undy ten o r  twelve13. 

Comparing the resul ts  from a se r ies  of over 1OOO cases anaesthet:isd with 
Pentothal, (an experience only s l igh t ly  less than t h a t  of the Mayo Clinic 
workers a t  the time), with those from Evipan, J a m  found tha t  induction 
with the more potent Fentothal was a l i t t l e  m t h e r ,  twitching o r  
jact i ta t ion (sometimes seen with E v i p )  scarcely ever occurred, the f a l l  
of blood pressure was l e s s  noticeable and recovery was quicker. Hclwever 
Pentothal was more of a respiratory depressant ard J a m  noted t h a t  a Few 
patients had camplained of a sul&mous taste  o r  smell. H e  thought that 
Pentotha1 was  ' a  worthy addition t o  uur list of sa fe  and sat isfactory 
intravenous anaesthetics.' A t  any ra te ,  confidence i n  the future of 
Pentothal was suffficient f o r  its launch on the American market i n  1936 and 
for the  construction of a mopean  m~nufacturing plant in England during 
the  follawing year. 

In sp i te  of the  ardour of enthusiasts it seems tha t  much suspicion of 
intravenous anaesthesia remained ammq anaesthetists during the l-lte 1930s. 
m e  s u s p c t s  t h a t  t h i s  was because they found it d i f f i c u l t  t o  obtain both 
adequate anaesthesia and satisfactory spontaneous respiration when these 
agents - which lack analgesic p r o p r t i e s  - were given as  the sole  
anaesthetic, which was the practice of the  time. The concept of the i r  use 
primarily for itlcluction i n  longer cases (though adwcated by both m d y  and 
Ja-1) was yet  t o  be generally accepted. By the beginning of the Second 
World War i n  1939, intravenous barbiturates were being given i n  f e w r  than 
10% of the  140,000 o r  s o  anaesthetics administered annually in the utC a t  
tha t  time, a d  thiopentone was being used i n  less  than 5 0 % o E  those cases. 
It seerns l ike ly  tha t  Evipm (hexobarbitone) was then a t  l e a s t  equally 
regarded and, i f  anything, w a s  s l igh t ly  more i n  vogue i n  t h e  uK. Not 



surprisingly, the p p l l a r i t y  of the home-product, thiopentone, proved 
greater  i n  the  Mayo Clinic and i n  the United States  generally during t h e  
pre-war years. 

a f t e r  Adams R. Intravenous Anesthesia. 1944. p513 

Patients receiving nliopentone a t  the Mayo Clinic - 1934-41 

For those concerned with mil i tary anaesthesia, improved intravenous 
anaesthetics held much promise, and some experience was gained during the 
Spanish Civi l  War. The advantages of simplicity of adnbis t ra t ion ,  
p r t a b i l i t y ,  non-flammbility and apparent lack of need f o r  elaborate 
anc i l l a ry  equipnent suggested t h a t  anyone who could depress the plunger of 
a syringe i n  r e s p n s e  t o  mvement i n  a pat ient  could give an anaesthetic. 

This, of course, w a s  the  background t o  the folk-tales surrounding the use 
of thiopentone a t  Pearl Harbr .  I was exhorted during t raining i n  the  '40s 
and '50s. t o  be cautious i n  dosage i n  shocked pat ients  w i t h  sayings such 
as... 'more US servicemen were ki l led a t  Pearl Harbor by Pentothal than by 
the Japanese..... ' , and s imilar  s tor ies .  Having been intrigued by these 
yams f o r  more than 30 years, I t r i e d  t o  find what t ru th  l ay  behind them. 

1934 

73 

Firs t ly ,  the at tack i t s e l f .  On M a y ,  7th December 1941, p r io r  t o  
declaration of war, a succession of Japanese lrombing raids  was directed a t  
the Hawaian island of Oahu; not solely a t  the  US Pacific Naval Base a t  
Pearl Harbor, a s  is often thought, but a l s o  on m y  other  military 
ins ta l l a t ions  there. Heavy casual t ies  were sustained by naval personnel and 
a l so  by the Army (the US Air Force a t  tha t  time was par t  of the Army), and 
by c iv i l i ans .  Eighteen ships - including 8 bat t leships - were sunk and 188 
planes destroyed. These events, of course, led t o  the entry of the United 
States in to  Wrld War 2 and so t o  the eventual downfall of the  Axis pawers. 
The declaration of  war meant an embargo f o r  the  duration of h o s t i l i t i e s  on 
casualty figures and on firm i n f o m t i o n  about what rea l ly  happened a t  and 
around Pearl Harbor. 

The casualty figures s e t  out i n  the accompanying table, speak f o r  
themselves. In the  bat t leship Arizona alone, which was h i t  and capsized 
rapidly, 1,177 s a i l o r s  and marines were trapped and ki l led.  Between 1,000 
and 2,000 casual t ies  presented t o  the 13 o r  14 mil i tary and c iv i l i an  
hospitals on Oahu during and imnediately a f t e r  t h e  onslaught. A substant ial  
proportion of the injured would have required anaesthesia. I must confess 
that  I have not been able t o  find out how many of the  injured were 
anaesthetised solely with thiopentone and therefore cannot quantify 
accurately the precise contribution t h i s  agent made t o  the surgical  
f a t a l i t y  rate .  
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Pearl H a r b r  (Oahu) Attack - 7 December 1941 - 

Wounded 

US Navy 2008 (1227 died on 710 
USS Arizor~a & 

Marines 109 Utah) 69 
Arrry ( incl .  218 364 
Air Force) 

Civilians 68 3 5 

We can learn something however, from the  contemporary accounts. 

'Ihe s i tuat ion a t  an Army Hospital, North Sector General Hospital, Schofield 
Sarracks, where about 160 wounded were admitted within two o r  three hours 
of the s t a r t  of the attack, was described long a f t e r  the  war by one of the  
surgeons there a t  the time.. . . 'Anesthesia was a problem. Some of the 
debridements were done under local  anesthesia. But general anesthesia was 
needed i n  m y  cases and t h e  only nurse anesthet is t  was busy i n  the 
operating rmm. Captain Bob Hoaglarld of the Fledical Service came over t o  
help. We had just  been issued with a rew drug cal led pentothal which could 
be given I .V .  f o r  anesthesia, We got out a box,read the directions and Bob 
used it on m y  of my cases over the next 48 hours with excellent resul ts . '  

There seem no reason for  t h i s  1988 account by a Texas Professor of Surgery 
t o  be biased o r  lacking in c r i t i c a l  data. No mention is made of any excess 
m r t a l i t y  o r  morbidity from Dr Hoagland's a c t i v i t i e s .  

A t ru ly  contemporary account , 'Obse~v~~tions on the  treatment of war wounds', 
plblished i n  the local  Hawaii Fledlcal Journal, was provlded only a f e w  
weeks a f t e r  the  at tack by Dr Strode, a c i v i l i a n  surgeon attached t o  the 
large Wlpler  Army hospital during the emergency. He fails t o  mention 
barbiturates kt r e p r t s  t h a t  'Ether anesthesia, by the drop methud, lends 
i t s e l f  well t o  t h i s  t y p  of  surgery. It has the advantage of safety and, In 
addition, it may, when necessity demands, be given by those with l i t t l e  
training. '  Note the mention of ' safety ' .  

The Naval H3spital. being a t  the centre of the attack, received several 
hundred of t h e  injured. (At midnight they had 960 patients i n  a hospi tal  
Wlt t o  contain 506; the  following day they received a fur ther  190 who had 
been temporarily cared f o r  elsewhere.) In h i s  report on the treatment of 
acute surgical  cases among the wounded, published i n  1943 - a f u l l  year 
a f t e r  t h e  previous account - the Gfficer Comnan?ing, Pearl Harbor Naval 
Hospital did not mention any problem arising, o r  mortality rate ,  from the 
use of thiopentone. Fle ccrmnented.. . . ' W s t  of our anesthesia was by drop 
ether. This lends i t s e l f  well t o  t h i s  type of surgery and i n  addition, when 
necessity demands, it may be given by those with l i t t l e  t ra ining. '  Thls 



wording, from a different  service and pb l i shed  i n  another journal, is 
surprisingly s imilar  t o  t h a t  of  the e a r l i e r  paper. This author could have 
read the previous account, but why should he plagiarise ? Could t h i s  be 
wartime censorship i n  action, suppressing damaging information ? 

Ihe m a i n  'scare-story' 

Censorship seems unlikely i n  view of the rapid appearance of what is 
undoubtedly the m i n  source of the  'problems with pentothal'legend - the 
paper ' A  cri t ique of intravenous anesthesia i n  war surgery1 a l s o  published 
i n  1943 by Halford, who was another c iv i l i an  surgeon assigned t o  the  
Tripler Army hospi tal  i n  the town of Honolulu on the day i n  question. 
SlrmMrising the experience gained i n  dealing with the seriously wounded 
from the Japanese attack, he and h i s  colleagues again t e s t i f i e d  t h a t  open 
drop ether  was, in t h e i r  opinion, the  bes t  anaesthetic f o r  war surgery. 
Intravenous agents were,dangerous for  shocked patients suffering from heavy 
blood loss. 

Of the  Pearl Harkor  casual t ies ,  he said 

' A  numter of patients were given evipal by competent anesthet is ts  
only t o  have respiratory fa i lu res ,  some of  which ended i n  death. 
N t e r  several such f a t a l i t i e s ,  pentothal sodium was used, and again 
respiratory fa i lu res  occurred, and, a s  in the case of evipal, death 
ensued i n  enough cases t o  cause us  t o  abandon it a s  too dangerous. 

In  several cases when a s  small an amount a s  O.5Can.of pentothal sodium 
had W n  administered, there suddenly appeared a "cyanosis 
decolletage" h i c h  was the  inevitable and irremediable predecessor of 
death. l 

h e r e  was a def in i te  lack of  oxygen and equipnent f o r  administering 
continuous oxygen therapy.' 

From a l l  accounts, it is c l e a r  t h a t  f a c i l i t i e s  f o r  f lu id  and blood 
replacement f o r  overwhelming numbrs of severely injured pat ients  were 
understandably inadequate. Hurriedly enrolled and unskilled anaesthetists 
were pressed in to  giving intravenous anaesthesics, sanetimes in re la t ive  
overdosage, a d  often without adequate means of administering oxygen o r  
providing vent i la tory support. They had t o  learn - a s  we a l l  do, even today - t h a t  s ick and seriously injured patients need m l l e r  dosage and careful 
support - 
It cannot be doubted t h a t  several additional deaths did occur i n  the 
Tripler Army Hospital - and perhaps elsewhere, though I have found no 
record of th i s  - as the d i rec t  resu l t  of barbiturate overdosage; 
thiopntone was not the only agent used. But i n  the context of m r e  than 
1,000 deaths d i rec t ly  due t o  enemy action on that one day, and a rather 
greater  number of wunded - m y  of whom must have undergone s u c c e s s N  
anaesthesia, comnents of workers on the spot strongly suggest tha t  the 
Pearl Harbor barbiturate mortality horror s to ry  has - l ike  so  many war-time 
rumours - been grossly exaggerated. 



Wartime censorship, which aimed a t  preventing publication of suggestions 
of medical mishandling a t  Pearl Harbr  t h a t  might have Ixen of comfort t o  
the enemy - and discondort t o  the a l l i ed  troops, ended i n  1945. Ten years 
l a te r ,  Beecher - a respected authority - i n  h i s  chapter on 'Anesthesia fo r  
men wounded in  b a t t l e '  which formed part of the o f f i c i a l  account 'Surgery 
i n  World War II', indicated t h a t  during the ear ly stages of the war, 
inexperienced anaesthetists a& unwise choices of agent were r e s p n s i b l e  
fo r  an excess m r t a l i t y  ra te ,  of the  order of 1 in 450 adhninistrations, 
from barbiturate anaesthesia. This barbiturate mortality r a t e  from the 
ear ly North African campaigns . . . l  paralleled' ,  Beecher said ' the experience 
reported from Pearl H a r b r . '  If t h i s  is so, the excess mortality a t  Pearl 
Harbor from t h i s  cause would have been of the  order of 4 o r  5 cases - 
unfortunate, ht hardly a major disaster  i n  i t s e l f .  

Although Bri t ish service and c iv i l i an  anaesthet is ts  had learned these 
lessons the hard way, disquiet  spread i n  the United States during 1942, 
fanned, I suspect, by t a l e s  of d i f f i c u l t i e s  i n  other theatres  of war. In  
January 1943 - nDre than a year a f t e r  Pearl H a r b r  - Anesthesiology 
pb l i shed  not only Halford's paper but a l s o  a description by Charles Adnms 
of the Mayo Clinic of 'how t o  do it properly'. He described how he injected 
l-Zml doses of 2.5% thiopentone - (5%,  and sunetimes even 108 was cutornary 
a t  the time) - t o  induce a pat ient  who was in shock due t o  severe gun-shot 
injuries. Oxygen and nitrous oxide were given via an endotracheal t h ,  
plus further  small doses of thiopentone t o t a l l i n g  40Ckng over 1% hours. When 
another operation was required three weeks lat.er, 40Cnq thiopentone were 
needed during the f i r s t  10 minutes alone. 

The pract ical  lessons were clear ,  and were harnnered hame by an ed i to r ia l  i n  
the  same edition. Henry S.Ruth was Editor a t  the time. Tne Associate 
Mi tors  were Ral* 'Ibvell (Lundy's fonrler c o l l a b r a t o r  a t  the Mayo Clinic 
but  seconded to the  Army a t  the time, ) and E.A.Rovenstint3. I suspect that 
Tovell was responsible f o r  t h e  ed i to r ia l  which did much t o  rehabi l i ta te  
thiopentone in the USA. It spelled out - small doses a t  long intervals ,  
o m e n  ava i lab i l i ty  e t c  - how the  agent should be used i n  shocked and ill 
pat ients  and helped t o  l ay  the foundations which resulted i n  thiopentone's 
current remrkable 50 year record a s  the world's most popular iniuction 
agent. 

m e  assistance of United States  Military and Civilian authori t ies  i n  
provision of data f o r  t h i s  p a w r  has been much appreciated. 
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FTofessor T.Ceci.1 Gray 

mere  a re  st i l l  important pioneers i n  the s to ry  of  anaesthesia whose 
c o n t r i h ~ t i m s  a re  not a s  widely appreciated a s  they deserve. They a re  m r e  
l ike ly  t o  be sc ien t i s t s  than cl inicians.  Perhaps t h e i r  name is  vaguely 
familiar but,  generally, t h a t  is  a l l .  One such was Harold King. His 
contribution t o  our special ty  was considerable. 

details 

Although of tancashire stock, King was born i n  Wales and graduated in 
chemistry w i t h  f i r s t  c lass  honours from University College, Bangor. He was 
appointed research analyt ical  chemist i n  the Condon Gas, Light & Coke Co. 
(?[he name of tha t  company w i l l  remind those of the wr i te r ' s  generation of a 
famxls anaesthetic partnership, practising i n  T~ndon a t  9a Upper Brcok 
Street,  telephone number myfair 0808, known a s  the 'Gas. Fight and Choke 
CO'. Among its d i rec tors  was one who i n  the future w a s  t o  become the 
f i r s t  Professor of Anaesthesia i n  t h i s  country and another t h e  second Dean 
of the  Faculty of Anaesthetists i n  the Royal College of Surgeons.) 

After a short time, King moved t o  the Wellcorne Physiological Research 
Laboratory, where he made h i s  f i r s t  contact with biological research and 
w i t h  Henry Dale. 

He spent the four years of World War l i n  the W e l l c m  Chemical Works a t  
Dartford, synthesising drugs such a s  aspir in  which could no longer be 
imported from Genmny. After t h e  armistice, King was taken on to the s ta f f  
of the Medical Research Camnittee, a s tatutory body, which was t o  become 
the Medical Research Ins t i tu te  and eventually the  Medical Research Council. 
There he was a member of a team led by Dale and he rernained working i n  the 
Council's laboratories u n t i l  he t m k  early retirement i n  1950. He died s i x  
years l a t e r ,  aged 69 years. 

King's work covered a wide f ie ld .  In the  ear ly twenties, inspired by 
Ehrlich's discovery of Salvarsan, he was synthesising prospc t ive  
chemotherapeutic agents and doing constructive work on the  arsenicals and 
antimalarial drugs which l a t e r  paved the way f o r  great  advances i n  t h a t  
f i e ld .  Elut his  work, even so ear ly i n  h i s  career, impinged on anaesthesia. 
A controversy was raging over the anaesthe i c  e f fec t  of e ther .  1ias it due 
to  the ether  o r  t o  the impurities i n  it's King, with Dale and e young 
anaesthetist on the s ta f f  of S t  Bartholomew' s Flospital, C.F.Hadfield, i n  a 
classical  paper concluded tha t  t h e i r  'observations give no support t o  the 
state~nents t h a t  pure ether is devoid of anaesthetic action, tha t  the 
ac t iv i ty  in t h i s  direction of ordinary ether is due t o  m i t i e q  and tha t  
the removal of i n p l r i t i e s  improved the potency of the ether ' ." Hewer, 
strangely enaqh,  did not agree and 
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in t h e  same issue of the  Lancet suggested c l i n i c a l  evidence f o r  h i s  
disagreement. * 

From the s t a r t ,  King had an in te res t  i n  the chemis of qlkaloids. He 
revealed the c c q l i c a t e d  stereochemistry of hyoscinepand in l922 isolated 
-arineV4 It was i n  t h i s  f i e l d  t h a t  he made h i s  major contributions t o  
our specialty. 

King and curare 

In the Medical Research Ins t i tu te ,  Henry Dale had gathered around him a 
b r i l l i a n t  group of scient is ts .  Vogt ,  Brawn and Feldburg a r e  familiar 
names. They were t o  becane s t a r s  l n  the physioloyical fincment involved 
in fundamental w r k  on neurorriuscrular transmission. So it was not 
surprising t h a t  King should turn h i s  a t tent ion t o  curare. It was a useful 
tool  in such investigations and a substance with great  pharmacological 
potential,  i f  only the  component responsible f o r  its paralysant ac t iv i ty  
c0~~1.d be ident if ied,  p l r i f i ed  and administered with accurate posology. 
King's work on the alkaloids of curare has been described a s  ' a  c lassical  
exercise i n  organic chemistry which led t o  resu l t s  of f a r  reaching 
importance i n  phanmcology and therapeutics . 
In the thir teen years 1935-1948, King published no less  than ten paprs on 
the curare alkaloids. The two most important spared i n  1935. I n  the 
f i r s t  of these, he described the isolat ion from tube curare of a 
crystal l ine a l k a l ~ i d . ~  The German chemist Boehm had classif ied curares 
in to  pot, calabash and tube according t o  the conta e r  used for  the  curare 
by the Indians around the Anarun and Cwinoco r i v e r 3  and, i.n 1897, he had 
separated an amorphous alkaloid from tube curare which he narrlthl 
'tubocurarine'. Likewise, King named the  dextra-rotatory crystal l ine 
alkaloid which he had isolated f ran  tube curare, Id-tuban-arine' .  He 
established its s tn lc tura l  mlecu la r  fonnula a s  a his-be zyl  isoquinoline 
derivative, so containing two quaternary armnium y r o u p s j  This work of 
55 years ago has only recently k e n  challenged, t o  the extent tha t  one of 
t h e  nitrogens is probably te r t i a ry .  

It is interest ing t o  find tha t  King investigated the alkaloids present i n  
samples of the chondodendron family of plants. However, none of h 
material yielded tubacurarine. It was l e f t  t o  Wintersteiner and Dutcherf $8 
eight years l a t e r ,  to be the  f i r s t  to extract  c rys ta l l ine  tubocurarine f m  
a known plant source. The wri ter  is not aware of any plant source for  
tubxurarine,  other than the chondodendron tomentom: so, i f  that  is 
correct, King m u s t  have isolated h i s  crystal l ine alkaloid from the 
ChondodeTdron, although he did not  lmow it. 

Bovet, the  discoverer of the f i r s t  synthetic ~ ~ - d e p l a r i s i n g  relax:mt, 
gallamhe, acknwledged h i s  indebtedness t o  King. 

* The s to ry  of EXhanesal and CPE was widely reviewed by Stetson i n  
Vol.6a of the Fmceedings of the History of Anaesthesia Society. W. 



New muacle relaxants 

After the second world war, working i n  the Research I n s t i t u t e  was an Oxford 
and University College Hospital graduate pharmacologist, William Paton, 
l a t e r  t o  become an Honorary Fellaw of the  Faculty of Anaesthetists of the 
Royal College of Surgeons. He has related t o  the wri ter  haw, in 1945-46, 
he was investigating various compunds f o r  histamine release. Cme of 
these, a s t ra igh t  chain campound, had eight methyl groups separated by two 
quaternary amnonium radicals.  When he injected t h i s  in to  a ca t ,  the  animal 
stopped breathing. He was completely astonished by t h i s  response. On 
investigation, he found tha t  the  a p c e a  was due t o  a curare-like action. He 
realised the importance of t h i s  observation but,  a s  the octamethonium had 
e f fec t s  which c l in ica l ly  would be undesirable, he consulted King. King 
suggested t h a t  a se r ies  of these s t ra igh t  chain compounds - C2 to C12 - 
should be synthesised i n  the h o p  of finding one with only a paralysant 
e f fec t  and asked a young Greek research pharmacological chemist, Eleanor 
7aimis, who was working i n  the Ins t i tu te ,  t o  do the synthesis. Tkis she 
did and the compound with the  two quaternary groups separated by ten  
methonium g r o u p  - decamethonium - was found t o  have powerful neuromuscular 
blocking ac t iv i ty  and was otherwise pharmaco ogically iner t .  It was 
introduced in to  c l i n i c a l  practice by 0rgane.l' The cmpund with f ive  
c a r b n  atoms was found t o  reverse the decarnethonium block. However, 
hypotension due t o  -thetic block which followed i t s  inject ion mde it 
an unsuitable antagonist. 

Pato and Zaimis published t h e i r  discovery i n  Nature on March 16th, 
1 9 4 p :  the l e t t e r  imnediately preceding t h e i r t s  was one from Barlow and 
Ing from the  Department of Pharmacology a t  Oxford, a l s o  reporting t h e  
paralysing action of the s t ra igh t  chain methonium campounds and s ta t ing  
t h a t  the deca- compaund was the  most ac t ive  and apparently had no other  
effects .  Ing, who thought of himself a s  a 'chemical phamcologis t ' ,  had 
for  long been interested i n  quaternary amnonium compunds other  than t h e  
methonium group and had w r i t t e ~ p  review of t h e i r  newmuscular blocking 
ac t iv i ty  ten years previously. Whereas Paton had stumbled upon t h e  
relayant action of these compounds, Ing conceded tha t  he had arrived a t  it 
through knowledge of King's work on the  formula of tubocarine. He 
considered t h a t  the s t ra igh t  chain methonium compunds were l ike ly  t o  be 
l e s s  r ig id  molecules and more adaptable t o  t h e  varying inter-receptor 
distances a t  t h e  endplate than such weighty mlecu les  a s  tutocurarine and 
tha t  this accounted f o r  t h e i r  greater  potency. He acknowledged t h a t  the 
f i r s t  demonstration of the curarifonn actiygty of 'onium' compamds was by 
Crum Brown and Fraser in Edinbwgh i n  1868. 

O t h e r  ~ c 0 1 o g j ~ ~ L L  interests 

In 1951, Scurr described the  use of another of this ser ies  of compounds, 
pentamethon'um (C5) f o r  the production of controlled h p t e n s i o n  during 
operation. This was the  f i r s t  attempt t o  l-r blood pressure 
phannacologically, and the C6 compound, hexamethonium was seen by 
physicians t o  open up a whole new era f o r  pat ients  suffering from high 
blood pressure - a developnent i n  which King clear ly had a hand. 
Despite these major contributions, it has been suggested t h a t  King w i l l  be 
best  remembered f o r  h i s  work, purely theoret ical ,  i n  c o l l a b r a t i o n  with 
Rosenheirn between 1932 and 1934, on the revamping of t h e  fomnilae of 



cholesterol and related s teroids.  'Ibis cleared the  way for  the synthesis 
of h o m e s  which have transformed therapeutics - t h e  s teroids,  
adrenocorticaal h o m e s ,  sex honmnes and a l so  f o r  narcotic and relaxant 
steroids, such a s  Althesin and pancuronium. There is l i t t l e  doubt that  
there w i l l  be others t o  follow. It has been claimed t h a t  ' t h i s  (mrk)  
wil l  stand i n  the his tory of organic chemistry a s  one of those few ideas 
t h a t  have revolutionised a whole branch of the  subject l .' 
King was a shy, quiet  and re t i r ing  man. He was  essent ial ly  a backroom 
worker and appeared happiest when a t  his bench i n  the l a b r a t o r y .  He was 
ever ready t o  l i s t e n  t o  those of l e s s  s t r i c t l y  sc ien t i f i c  discipl ines ,  
especially to cl inicians,  t o  advise and propose plans f o r  research. Apart 
from holidays in Irelarad, it appears t h a t  he only l e f t  t h i s  country once 
and t h a t  was during t h e  war, when he went t o  the States  a s  Secretary of the  
Comnittee on the  Synthesis of Pencillin. H i s  work was recognised by h i s  
election a s  a Fellow of the Royal Society i n  1933 and i n  1959 he was 
awarded a CBE. 

Ckle of the  cl inicians who contributed t o  t h e  ear ly curare s tory and whom 
King helped and encouraged was Dr Robert George Ranyrd West. He was a 
lecturer  i n  physiology a t  S t  Bartholomar's Hospital and l a t e r  i n  
pharmacology a t  Oxford. West made many attempts t o  use curare c l in ica l ly  
in pat ients  with s p t i c i t y  and tetanus, always with f rus t ra t ing  resu l t s  
because of  the  unpredictability of crude m a r e  and of h i s  inab i l i ty  t o  
control respiration and bronchial secretion. He consulted King and besged 
from him samples of various mrares for  c l i n i c a l  t r i a l .  He thought some 
gave r e l i e f  of the muscular spasm without causing paralysis. He cal led 
t h i s  a ' l i s s ive '  effect .  I f  such an e f fec t  were possible, i t  would 
cer tainly be very useful c l in ica l ly .  Amng the samples King gave t o  West 
was c rys ta l l ine  tuixxmrarine and he delivered a paper on its e f fec t s  t o  the 
Royal Society of Medicine i n  Wrch 1935.18 He described how he gave 
sdxutaneous doses of f m  5-5Onq t o  a patient with spast ic  paraplegia and 
had careful ly observed and recorded its effects .  West was, therefore, the 
f i r s t  t o  afknhister King's d-tubucurarine t o  a h- patient.  The lack of 
expertise i n  supporting respiration was h i s  d i f f i cu l ty .  He decided t h a t  
tuimcurarine did not have a s  good a ' l i s s ive '  e f fec t  as crude curare. 

It is humbling t o  appreciate t h a t  t u b m a r i n e  could have been available t o  
anaesthetists who, cer tainly since the advent of c y c l o p r o p e  i n  the ear ly 
th i r t i es ,  had some s k i l l  i n  contmll ing piLmon ventilation, yet  it took 
Hamld Gr i f f i th  in 1942 t o  provide the stinulusPyfor so  great an advance. 

West's relationship with K i n g  i s  del icately descriked by West i n  the 
Journal of Medical History: 'Reviewing my correspondence with Harold King, 
I see t h a t  1936 was a very bvsy year. I chivvying, he patient,  i f  
occasionally expostulatory! I had plenty of pharmacology t o  do on King's 
m y  fractions, but no new successes in  t reat ing human s p s t i c i t i e s  t o  
report ' .  Rather plaintively, he continues: ' I  think I overestimated the 
degree t o  which those i n  authority on the Medical Research Council s t a f f  
shared my enthusiasm' . 20 



Harold King was a distinguished sc ien t i s t .  He contributed 129 papers 
between 1911 and 1956, many of them seminal and a good proportion having 
relevance t o  anaesthesia. - 
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After S i r  Astley Cooper's death i n  1841, S i r  Benjamin Brcdie was the  nnst 
fanvxls surgeon i n  Britain, with a large and successful practice. Yet, i n  
h i s  autobiography, he acknowledged h i s  r e v e t  tha t  he had had t o  give up 
his  in te res t  i n  s ~ o l o g i c a l  experiment which he had been able t o  indulge 
as a younger man? i t  seems tha t  i t  was always ucderstccd t h a t  he would 
pursue a medical y r e e r ,  although he a m t t e d  t h a t  he had no great  ambition 
in that  direction.- He was educated privately a t  h i s  hane near Salistxuy. 
In 1801 he went to  landon and attended lectures  a t  Abernethy's School of 
Anatomy and a t  the Great Windmill Street  School. In the same year he 
joined a so-called 'Academical Society' t o  which, i n  1302, a t  the age of 
eighteen, he read what was probably h i s  f i r s t  p p e r ,  en t i t l ed  'An Essay on 
the Principles of Science and the Mode of conducting Scient i f ic  Enquiries'. 
He shaved a surprisingly mature appreciation of the relationship of 
physiology t o  medicine and stressed the importance of reporting f a c t s  and 
always being ready t o  m d i f y  hypotheses i n  the l i g h t  of those facts .  

In 1803, Brodie entered S t  George's Ibsp i ta l  a s  one of Everard Home's 
plpi ls ,  qual i f ied MRCS in 1805 a t  the age of twenty-three, worked a s  Home's 
ass i s tan t  and was appointed assis tant  surgeon t o  the hospital i n  1808, when 
he was only twenty-six. In  sp i te  of an increasing practice a s  a surgeon 
and of being much i n  demand a s  a lecturer ,  he began h i s  experiments on 
a m l s  i n  1810, stimulated by the  work of the French surgeon, anatomist 
and physiologist Xavier Bichat, who had plblished h i s  'Recherches 
physiologiques sur l a  v ie  e t  l a  nmrtl i r l  1800 .~  
In 1964, Bryn T h m s  gave a fascinating account of the  significance of 
Brodie's experiments, based largely on the m u s c r i p t  notes of the lectures  
he gave a t  the Royal College of Surgeons. In the  archives of St George's 
Hospital Medical School a r e  the mnuscript notes he made a t  the time he 
performed those e ~ p r i m e n t s . ~  There a r e  four books of notes: the f i r s t  
two, b m d  i n  leather, deal with experiments made i n  1810 and 1811 and 1812 
t o  1816 respectively. They consis t  of nearly one thcusand pages i n  a l l  and 
include over two hundred and seventy experiments. The third and fourth a r e  
loose-leaf leather-- note-books: one including eight  experiments made 
between 1813 and 1826 and the  other d e t a i l s  of yl i r ty-s ix experiments on 
guinea pigs and rabbi ts  made i n  1821 and 1822. Some of them a r e  of 
particular in te res t  t o  our specialty. 

Tne f i r s t  experiment on May 2nd 1810, was not very successful. Brodie 
injected warm water in to  the inguinal vein of a rabbit: about a th i rd  of 
the water was l o s t  because of a leaky brass syringe. The animal wa% 
pithed, the aMomen was opened and the bladder was found t o  be very 
distended, but because some urine had escaped under pressure, the amount 
could not be measured. He noted tha t  the  respiration ceased a s  soon a s  the  
animal had, been pithed, but tha t  the circulat ion continued, the heart  r a t e  
slowing a f t e r  twelve minutes and ceasing a f t e r  twenty minutes. He then 
divided the  ureter and discovered that  no urine had been secreted a f t e r  the 
respirations had ceased. 



The second experiment is of greater  interest .  & d i e  pithed another rabbi t  
and imwdiately afterwards exposed the trachea and t ied a f l ex ib le  gum tube 
in to  it. To this he attached a p - e l a s t i c  b o t t l e  with a brass pipe and 
inf lated the lungs, removing the  t n t t l e  t o  allow it t o  r e f i l l  with fresh 
a i r  while the lungs deflated. One of h i s  ass i s tan t s  then continued t h i s  
m o e v r e  twelve times a minute. The amomen was opened and it was noted 
that  while the blood i n  the vena cava was dark coloured, t h a t  i n  the aorta 
was pink. A l iga ture  was then t i e d  round t h e  neck above t h e  tracheal 
opening and the animal was decapitated a t  the  level  of the second and third 
cervical vertebrae. The l iga ture  slipped and B r d i e  mde a note t h a t  ' a  
good deal of blood' was l o s t  - f o r  some reason he crossed out ' a  
considerable quant i ty ' .  Even so, the circulat ion continued f o r  another 
twenty minutes. He then injected two ounces (60ml) of tepid water i n t o  
the vena cava, bt no urine was found i n  the  bladder. 

In March 1810, Brodie had already been admitted a Fellaw of the  Royal 
Society f o r  a c o m i c a t i o n  en t i t l ed  'The Dissection of a Foetus which had 
no Heart ' ,6 which he himself described a s  'of l i t t l e  o r  rather  of no 
value' .  He continued h i s  experiments, which led t o  two further  papers 
given t o  the b y 3 1  Society i n  the  winter of 1810-1811. The f i r s t ,  'a! the  
influence of he Brain on the Action of the Heart, and t h e  Generation of 
Animal Heat',' was given a s  the  Crwnian Lecture i n  November 1810. For 
t h i s ,  he selected from a great  n&r of experiments e igh t  in which, in 
rabbi ts  and dogs with the spinal cord divided o r  a f t e r  decapitation, he 
showed t h a t  the h e a r t ' s  action ceased only because respirat ion ceased, but 
t h a t  the circulat ion would continue i f  respiration was maintained 
a r t i f i c i a l l y ,  when red blood appeared in the lungs, although urine was no 
longer secreted. He a l so  showed t h a t  carbon dioxide was generated i n  
considerable m u n t s  while a decapitated animal was a r t i f i c i a l l y  respired. 

In a s e  ond lecture, on 'The Effects produced by cer tain Vegetable 
Poisons',' he showed that ,  i f  the brain was poisoned by various d i f fe ren t  
suhstances, the a n i m l  cooled i f  a r t i f i c i a l  respirat ion was applied, h t  
recovered, i f  not allowed t o  cool tw  much, when the e f fec t  of the poison 
wore of f ,  and might even recover mnsciousness. For these two papers, he 
was awarded the Society's Copley Wedal. A t  twenty-eight he was the  
ynungest man ever t o  have received it. He employed various vegetable 
substances, including o i l  of b i t t e r  almonds and 'Wourara', a s  he cal led 
curare; the l a t t e r  was supplied by a colleague, - 
Dr E.N.Eancroft, a physician a t  St George's Hospital, whose fa ther  had 
t ravel led in the in te r io r  of South America and brought it back with him. 
He a l so  used other arrow poisons, from Mozambique and - shades of Sherlock 
Holmes - from the Andaman Islands, besides experimenting with some metallic 
agents. 



On February 27th. 1812, i n  a th i rd  lecture, Brodie described h i s  'Bell- 
glass ' .  (Figure) This wa%,c&siqed t o  measure the amnmt of carbon dioxide 
produced by h i s  animals. It consisted of a glass  jar  B, whose rim 
stood on a wooden stand A, i n  a circular  groove %" ( 2 m )  deep. In its 
upper part was an opening, admitting a tube attached t o  a bladder C. A 
s i l v e r  tube F had a gum-elastic bag o r  b o t t l e  D attached t o  i t  by a 
stopcock E. The other end of the  tube F made a r igh t  angle and projected 
into the bell-glass and mde another right-angled turn, tapering t o  i ts  
end. In  the s ide  of the ver t i ca l  part of the  tube was an opening G. The 
whole was made a i r t i g h t  and the  groove in which m e  bell-glass rested was 
f i l l e d  with mercury. Before use, the bladder C was emptied by pressure and 
the gum-elastic bag was distended with atmospheric a i r .  By squeezing the  
e l a s t i c  bag D, the a i r  i n  it was expressed i n t o  the bell-glass. The 
bladder C d i la ted  to prevent air being forced thraugh the mercury under the  
bell-glass. The bag D f i l l e d  with a i r  again when the  pressure was 
released. 

figure B r d i e l s  bell-glass 
(from 'Physiological ~esearches ' l851)  



In  those animals which had stopped breathing a s  a r e s u l t  of injury o r  
poisoning of the brain o r  paralysis due t o  curare o r  other agents, the 
narrow end of the  tube F w a s  inserted sometimes i n t o  the nos t r i l ,  sometimes 
in to  a tracheostomy, and the lungs were inf lated a t  regular intervals  by 
pressure on the gum-elastic bag. The tube did not make an a i r t i g h t  f i t  
with the n o s t r i l  o r  the trachea, so  t h a t  mst of the expired a i r  escaped 
i n t o  the  bell-glass, whence t h e  gum-elastic bag f i l l e d  with a i r  through the 
opening G. A t  the end of t h e  experiment, t h e  bag D was completely emptied 
by pressure and allowed t o  f i l l  with a i r  from t h e  bell-glass two o r  three 
times. The a i r  in the bag was then preserved f o r  examination. me 
quantity of carbon dioxide was estimated by agi tat ing it i n  a graduated 
masure over mercury with an aqueous solut ian of potash. No allowance was 
mde f o r  carbon dioxide i n  the  atnmsphere. On the basis of WO 

by Allan and Pews t o  the Royal Society i n  1808 and 1809, f!. Ep%: 
a n h l ' s  oxygen consumption was a s s W  t o  be the same a s  its CO2 
production, t h a t  is, the respiratory quotient was a s s m  t o  be 1.0. 

In the  f i r s t  three experiments with the bell-glass, three in tac t  rabbi ts  
were each kept i n  it f o r  half an hour. In t h e  f i r s t  expriment, the  
respired air was found t o  contain 1 i n  20 o r  5% CO2 The space occupied by 
the  rabbi t ,  the capacity of the  bell-glass, t h e  ginn-bottle and the tubes 
and bladder being known, a simple sum showed t h a t  t h e  total m u n t  of CO2 
produced i n  one hour was 50.6 cubic inches (830ml). (Table) Similar 
f igures  were obtained f o r  the  other two rabbits.  The ambient temperature 
and the animals' r ec ta l  temperatures were a l so  recorded, but no f a l l  in 
temperature occurred a s  it did i n  those with destroyed o r  poisoned brains. 

W e .  Estiwtim of wrbn dioxide in Brodie's b~ll-glass 

Capacity of bell-glass 502 cu.in. 
Capacity of gum-bottle 52 cu.in. 
Air i n  tubes and bladdet' (emgt'j.&l 2 cu.in. 
Space occupied by rabbi t  .5_0 cu.in. 

Respired air contain& 1 i n  20 % eter half an hour. 

= 25.3 cu.in. in 4 hour 
= 50.6 cu.in. i n  1 hour 

The c a r b n  dioxide estimations were carried out by W i l l i a m  Brande, whcm 
Brodie had met a t  the 'Society f o r  the Promotion of Animal Chemistry', o r  
'Animal Chemistry Club', which a l s o  had Hutnphry Davy a s  a member. Brande 
w a s  the son of a G e m n  apothecary who had acc~npanied George 111's Queen 
Charlotte t o  England. H e  was a p o p l a r  and highly regarded lecturer  in 
chemistry and followed Davy as  Professor of Chemistry a t  t h e  Royal 
Inst i tut ion.  Incidentally, 'Brodie's comnent on Brande's i l lus t r ious  
predecessor is interesting: 'Davy, who i n  general society was generally 
over-anxious t o  display himself t o  advantage and thought too r m h  of what 
others would think of him, with us  retained h i s  or iginal  simplicity and w a s  



quite  a t  ease. Whatever the  subject of conversation, he had something t o  
offer  and somethkq t o  suggest, which showed i n  how remrkable a degree he 
combined within himself a h i g 3 v  poetical imagination with a s t r i c t ,  
cautious and accurate judgement'. 

Eredie's main in te res t  was i n  the  action of the brain on the  respiration 
and circulation and on the preservation of 'animal heat '  o r  body 
temperature. Therefore, many of h i s  experiments were performed on animals 
whose central  nervous system had been destroyed by decapitation, pithing o r  
poisoning. However, i n  some cases the  animals were allowed t o  survive, 
especially when m a r e  o r  essent ial  o i l  of almonds were used, and some of 
these experiments a r e  of par t icular  interest .  

Self-- - essarridl oil o f  eilmonds 

Ch July 3rd 1810, a f t e r  applying some o i l  of b i t t e r  almonds t o  the  tongue 
of one c a t  and the rectum o f  another, he wrote: ' I  d i m  the  blunt end of 
a prohe i n t o  some thick emulsion which came w e r  i n  the d i s t i l l a t i o n  of the  
almond o i l ,  and from which the o i l  had not y e t  s e p r a t e d .  The quantity was 
so mall t h a t  it did not form a drop on the end of the probe. I applied it 
t o  my tongue and i n  a b u t  a second a f t e r  the  application f e l t  a sensation 
in my chest  a s  i f  £ran a strong shock of e lec t r ic i ty ,  but without any 
sensation i n  the  joints a s  i n  t h e  l a t e r  case. ' This re fe rs  t o  two days 
l a te r ,  when he wrote: ' I  applied t o  my own tongue a drop of essent ial  o i l  
of aImonds (a larger  quantity than i n  the former experiment). In alrrost 
one o r  two seconds afterwards I experienced a remarkable sensation i n  the 
chest,  such a s  I had fonnerly f e l t  but  more severe. I s p i t  out the poison 
and wiped my tongue with my handkerchief, but i n  two o r  three seconds 
afterwards I experienced another similar attack; and i n  three o r  four 
minutes a f t e r  t h i s  I had a th i rd  at tack but not so  severe a s  the two 
In the  intervals  between the shocks I f e l t  giddy i n  a s l i g h t  degree.' 

tirst. 

Essential o i l  of b i t t e r  almDnds contains anyga l in ,  benzaldehyde and 
between 2 and 4% hydrocyanic acid. A b r i l l i a n t  career might well have been 
cu t  short.  

Ch ,January 12th, 1812, Brodie wrote: ' A t  5 m. a f t e r  9 p n  a small quantity 
of wourara was inserted in to  a wound i n  the  thigh of a young ca t .  She 
gradually became d m y ;  a t  35 m. aft.er she rose and attempted t o  walk but  
appeared giddy and stumbled repa ted ly ,  and lay davli again drowsy and half 
sensible. A t  20 m. a f t e r  10 a m11 quantity of wourara was inserted in to  
a second wound. A t  34 m. she -came convulsd, breathing ceased, and the 
animal was apparently dead but the heart was still acting through the r i b s  
140 i n  a minute. A tube was introduced into the nos t r i l  arid the lunqc. were 
a r t i f i c i a l l y  inf lated about 40 times a minute, ant1 she was placed i n  a 
temperature of 98. We lay  perfectly motionless and insensible, and ther  
was no evidence of l i f e  except the heart  being f e l t  through the  ribs." 
%U hours a f t e r  the f i r s t  application of wourara, Brodie noticed tha t  t'ne 
plp i l s  began t o  reac t  t o  l i g h t  and f i f t een  minutes l a t e r  there was some 
salivation and lacrimation. After three hours there were convulsive 
moverrents of t h e  limbs and occasional e f f o r t s  t o  breathe, which became 
regular within half an hour. The c a t  was then allowed t o  breathe 



spontaneously and seemed t o  be i n  a deep s leep  f o r  about another hour, when 
it suddenly got up and walked away. The drowsiness and convulsions may 
have been the e f fec t  of hypxia ,  lxt the crude preparation of curare 
p robbly  contained other alkaloids. In a note i n  h i s  'Physiological 
Researches' pb l i shed  i n  1851. B d i e  s tated t h a t  the c a t  appeared s l igh t ly  
ind isyzed  on the  following day, ht gradually recovered and lived f o r  some 
years. He then added: 'Not long a f t e r  t h i s  experiment was made, I 
repeated it on an ass, with the assistance of Professor Sewell, a t  the 
Veterinary College. The animal l ay  i n  a s t a t e  of t o t a l  insensibi l i ty  ( the 
lungs being inf lated by means of a pair  of bellows and a tube introduced 
into the  trachea) f o r  more than an hour. She then recovered, and seemed t o  
suf fe r  no inconvenience afterwards. The poison used on t h i s  occasion had 
been given t o  me by Mr Waterton, who had himself brought it from America.' 
This was the famous she-ass 'Wouralia' but,  as  B-ryn Thornas pointed out in 
h is  book on curare, no mention is made of t h i s  assistance by Charles 
Waterton i n  his account.15 

In m y  1812, another group of experiments included one i n  which tm rabbits  
were given wourara: one was a r t i f i c i a l l y  ventilated, the other was allawed 
to die .  Brodie noted t h a t  the  l iving animal cooled more rapidly than t h e  
dead one. On the same day the experiment was repeated and t h e  CO;! 
production of  the l iving animal was measured. On the next day, the  
experiment was repeated using oxygen instead of a i r .  

Qrban dioxide 'anae&hesial 

Nine years l a t e r ,  i n  January 1821, a guinea pig was placed i n  the bel l -  
glass  i n  an atmosphere of carbon dioxide and was a r t i f i c i a l l y  ventilated 
when it stopped breathing; the animal was allowed t o  d i e  a f t e r  a 
thoracotomy had shown t h a t  the  heart was still beating vigorously. In a 
second experiment on the  same day, the supply of %, ran out while the 
animal was st i l l  breathing. After f ive  minutes the arurral  was taken out; 
it then began t o  breathe regularly and eventually recovered completely. 
Unfortunately, Brodie did not recognise the  significance of t h i s  fact ,  a s  
Henry H i l l  Hickmm did three years l a t e r .  

In 1962, B r y n  Thamas described how, on February 5th 1821, Brodie placed a 
guinea pig i n  the  bell-glass i n  an atmosphere of e ther  v a p w  and, when the 
a n h l  stopped breathing, opened the t r a c  intubatecl it and carr ied out 
a r t i f i c i a l  ventilation u n t i l  it recovered?fgC In 1851 Brodie c m e n t e d  t h a t  
this was of n te res t  i n  view of  the recent introduction o ether  a s  an 
anaesthetic," DIt he did not a-r t o  be impressed by it1' and did not 
mke much use of anaesthesia, although he had cer tainly witn sed the f i r s t  Y9 public demonstration a t  S t  George's Hospital i n  January 1847. 

In s m r y ,  it can be said t h a t  Frrcdie was more concerned with fac t s  than 
theories and perhaps because of t h i s ,  m y  of h i s  experiments were repeated 
m y  times, but l i t t l e  attempt was made t o  interpret  h i s  resu l t s  o r  t o  
produce a theory of the b ra in ' s  control of the  v i t a l  functions. Yet 
undoubtedly he w a s  ahead of h i s  tFme i n  tha t ,  as ear ly a s  1810, he made 
pract ical  use of tracheostomy and a r t i f i c i a l  ventilation. 



Finally, Brodie's experience of tracheostomy came i n  useful i n  1843. The 
saga of t h e  foreign body inhaled by Isambard Kingdom Emmel and of the  
e f for t s  made t o  extract i t ,  h%% been recounted i n  various biogra&ies of 
Brunei- by h i s  son Isambard- and by h i s  ~ a n d d a u g h t e r ,  Celia Brun 
Noble," a d  by two novelists,  John Pudney-'- and Laurence ?leynell. 53 
Brodie's own account, which he plblished i n  h i s  'Notes on T,ithotrityl a s  an 
arMendm and which he read t o  t h e  Royal bleaical 2p Chirurgical Society on 
Jime 27th 1843, is probably the most trustworthy: 

'On the 3rd April. 1843, M r . R . ,  being engager3 irnndiately a f t e r  dinner in 
armsing some children, placed a half sovereign i n  h i s  muth.  By accident 
it s l i p 4  bekind the tongue, and a violent f i t  of coughing, i n  which he 
had the  appearance of being nearly choked, was the  consequence. This was 
imnediately followed by v o ~ ~ t i n g ,  the contents of the s t m c h  beinq ejected 
with considerable force. He strained two o r  three times afterwards, and 
did not again vomit'. 

Emme1 had some soreness of the throat  f o r  twenty-four hours, but suffered 
l i t t l e  inconvenience u n t i l  he had t o  spend some cold ~ g h t s  i n  the West 
Country on the constructiori of the  Great Western Railway, when he began t o  
cough and have pain in h i s  r igh t  chest,  which was relieved a f t e r  vomiting. 
Being the  engineer t h a t  he was, he discovered t h a t  i f  he bent over a chair  
with h i s  head and neck lower than h i s  body, he f e l t  something m into h i s  
trachea and f a l l  back i n t o  h i s  chest when he stood up again. He then 
designed a t i l t i n g  tab le  on which he could be strapped i n  the  prone 
position, 80° head down, while h i s  r igh t  chest was h i t  smartly by the hand. 
However, t h i s  caused such severe spasm and choking that it had t o  be 
abandoned. Eventually, over three weeks a f t e r  the coin had disappeared, 
and a f t e r  several consultations with f ive  other  distinguished colleagues, 
Etrodie, assis ted by two surgeons, Aston Key of Guy's and Charles Hawkina of 
St Cwrge's, perform4 a tracheostomy without. anaesthetic o r  antisepsis.  
On two separate occasions, Brodie at.tempted t o  grasp the coin with a long 
pair of forceps, but  the  spasms >:.ere s o  alanning that  t h e i r  use was 
abandoned. They were cal led B r d i e ' s  Zt;(j~cieps, although Rune1 'S family 
s t a t e  t h a t  t h e  engineer designed them. The forceps i l lus t ra ted  in 
Fudneyfs b k ,  which a r e  i n  the  Royal College of Surgeons' museum, were 
actual ly designed by a surgeon 2 1 l e d  Band some years l a t e r  t o  remove a 
foreign body fmm the  oesophagus. Sixty years ago, Brodie's forceps were 
said t o  be i n  the  Rozseum of St Geo s Hospital; so, once, was the half 
sovereign, M tha t  had already gon?' M one lwvl where the forcep. a r e  
now. 

Bmnel was given a r e s t  f o r  t en  days, the tracheostany being kept open by 
occasional probing. On t h e  13th May, nearly s i x  weeks a f t e r  the or iginal  
mishap, Brunel was s e a m  t o  h i s  table, h i s  chest was struck by hand, and 
a f t e r  several coughs, the coin h i t  h i s  upper incisor  teeth and dram out 
of h i s  mouth, w i t h  no spasm o r  dis t ress .  He recovered completely and the 
tracheostomy healed i n  a fortnight.  

Errune1 was a t  the height of h i s  fame, a l l  randon was relieved a t  the news. 
On the same day, Macaulay, the historian, having called a t  the  Brunel's 



house and lea rn t  the news, ran in to  h i s  club, the  Athenaeum, shouting: 
' I t 's  out! '  and everyone mew what was out and from whom. On the same day, 
too, Brunel wrote t o  a friend: 

'My dear Claxton, 

A t  four b, I was safely delivered of my l i t t l e  coin: with hardly an e f f o r t  
it dropped out, a s  many another has, and I hope w i l l ,  drop from my fingers. 
I am perfectly well, and expect t o  be a t  Bristol by the end of the week. 

Yours, I.K.B.v~O 

He sent a l e t t e r  of grat i tude t o  Brodie - and paid the b i l l  - on which 
Brodie replied a s  follows: 

' 1A. Savile R w ,  
May 22nd, 1843 

My dear Sir ,  

I thank you f o r  the kind expression i n  your note, and i t s  contents. I 
assure you t h a t  I have never been more gra t i f i ed  i n  the  course of my 
professional l i f e  than by finding your case brought t o  a successful 
termination, but the c red i t  does not belong only t o  those under whose 
professional care you were placed. I assure you t h a t  we f e e l  ourselves 
deeply indebted t o  yourself and Mt-s.Brune1, and the fr iends imwdiately 
a b u t  you for  t h e  unhesitating confidence which you reposed i n  us, and f o r  
the steady assistance which you gave us from the  beginning t o  the end of 
our attendance on you, and we a re  qui te  sa t i s f ied  t h a t  under no other  
circumstances ca i ld  we have succeeded i n  the object,  the accomplishment of 
which we had so  much a t  heart. 

m y  God grant t h a t  no more such t r i a l s  await you, and t h a t  so valuable a 
l i f e  a s  yours is my be spared t o  the world. 

Always, my dear Sir ,  

Yours, B.C.Brodie' 

The incident is enshrined i n  R.H.Barhamls 'Ingoldsby Legends', a t  the end 
of ' House Wanning ' : 

A l l  conjuring's bad! They m y  get  i n  a scrape 
Before they ' re  aware, and, whatever its shape, 
mey may find it no easy a f f a i r  t o  escape. 
I t ' s  not everykdy t h a t  comes off so  well 
From ' leger  de main' tricks as Mr-Brunel. 
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A F u m C A I .  luw-fww THEr4E!mms OF PRCME POSITION 

Until the mid 1930's the simple prone position with a pillow si tuated 
under the  chest and another under the pelvis would have sufficed f o r  t h e  
vast  majority of surgical operations on the posterior surface of the 
body. Wen i n  1950, Professor Anrlrew Hunter writinq on 'Anaesthesia 
f o r  spinal cord tumours' could find no reference i n  the l i t e r a t u r e  t o  
t h i s  subject.' Surgical excursions in to  the  spinal column must have 
been a rare  event and were probably carried out only i n  a small numker 
of international centres. 

There a re  two important dates and papers relevant t o  t h i s  review. I n  
1934 the neurosurgeon, W i l l i a m  J nlixter and the  orthopaedic surgeon, 
Jose* S Barr, wrote their  paper establishing the degenerative aetiology 
of intervertebral  disc  herniation and its relat ion t o  s c i a t i c  pain. It 
is regarded as  t h e  c lass ic  i n  t h i s  f i e l d  and it was read a t  the Vew 
England Surgical Society i n  1933 a t  Boston and published i n  the  New 
England Journal of :,ledicine i n  1934 .~  The second date  re la tes  t o  the 
imprtance of the Toronto orthopaedic department extending spinal axis  
surgery t o  thoracic levels  in pat ients  with gross skeletal  
a b n o m l i t i e s .  Relton and Hall (1967) described an o p r a t i o n  fran~e 
sui table  f o r  the support of pat ients  with severe scol iosis  undergoing 
corrective surgery u t i l i s i n g  the Harrinqton Rod. 

Following Mixter and Rarr 's paper, Rlan Deforrest-Smith (1944)~ 
described l00 csses of lumbar disc  surgery performed between 1937 and 
1944. He s tated tha t  the  pat ient  was on a special  operating table  which 
placed the pat ient  i n  the kneeling position with the hips flexed a t  90°. 
There was no i l lus t ra t ion  i n  t h e  a r t i c l e  but it was probably rather  l i k e  
the ' teorgia prone position' which I w i l l  deal with l a t e r .  

Farly Eiritish experience 

m Reforrest-Smith's s p c i a l  operating table  had clear ly not yet  crossed 
the Atlantic! Both l2ipton5 and ~ u n t e r l  (1C150) s t a t e  t h a t  it was not 
unusual f o r  the  surgeon t o  request the pat ient  be positioned with the 
aMomen transversely across a metal bar, ' t o  undo the normal anter ior  
curvature of a lumbar spine' ,  and t o  make access t o  the d i sc  space 
easier .  I am not qui te  sure of the exact location of the transverse 
bar, whether it was d i rec t ly  under the ablornen o r  beneath the i l i a c  
crests .  Either way, one shudders t o  think about the catastrophic e f fec t  
t h a t  it must have had on venous hc!c pressure and a o r t i c  occlusion. 
However, it m u s t  be remembered tha t  a t  t h i s  time muscle relaxant 
anaesthesia was s t i l l  not being used widely. '['he anatomical connections 
i n  the  lumbar and epidural venous plexes had been well documented even 
i n  the  l a s t  century, so that  any pressure e f fec t s  on the abdomen could 
have Seen reasonably predicted. I would a l so  mention a t  t h i s  stage the 
prone jack-knife position; but only t o  dismiss it. It was probably 



used on both s ides gf the Atlantic but  was condemned strongly a s  ea r ly  
as 1947 by Slocum (Prom Texas), f o r  its adverse e f fec t s  on the 
cardiovascular system. Interestinqly, it still appeared i n  Brigdon's 
1969 "Jkxtbook of -rating Theatre Technique'! 

Almost ident ical  pos'tions were next pb l i shed ,  one from each s ide  of + .  the Atlantic. Ecker m 1949 showed t h e  use of l i t h o t m y  poles t o  hold 
a s l ing  supporting the chest,  with the pat ient  kneeling. However, in  
h i s  a r t i c l e  he does acknowledge tha t  he copied the method from a surgeon 
who had seen it previously used i n  Bristol and Norwich. tipton5 i n  the 
IJK described the  ' m h m e d a n  praying position' (Fig.1) which was almost 
ident ical  t o  it. 

The important advance i n  both of these technicpes was that  the thighs 
were separated so  t h a t  the aMomen could hang f ree ly  without pressure on 
the infer ior  vena cam. Surgically, the  lumbr  spine was flexed, 
allowing good access. UnEortunately, gross congestion of the lower 
limbs occ~rrred with t h i s  position and there were reports of renal 
fa i lu re  from the release of myoglobin from anoxic and ischaemic lawer 
limb muscles. 

zhe ext  i n p r t a n t  advance came from the USA when Wore and Fnrnunds i n  
1950' wrote t h e i r  a r t i c l e  i n  Anesthesiolegy which was the f i r s t  
description of a frame t h a t  I have been able  t o  find in  the l i t e ra ture .  
This was adjustable f o r  width but not f o r  length, it was easy t o  s tore 
and eas i ly  moved, and could be made in any hospi tal  workshop. 

Pig.1. The Flotamedan prayer position as described by Lipton 1950 

Me.&ile, the United Kinqlom xns moving in a different  direction. Tn 
1956 Taylor e t  described a prop for  supporting the i l i a c  c res t s ,  
t h i s  could be placed on the o p r a t i n g  table and t h e  patient placed over 
it so that  the two v e ~ t i c a l  posts suppnrted each i l i a c  c res t .  The 
chest could be separately suppr ted  e i ther  by a frmm block o r  by 
pillows. An important feature of t h i s  prop was  tha t  the medial margin 
of the top of each prop xms lower than the l a t e r a l  edge so  t h a t  the 
piitient did not have any tendency t o  s l i p  l a t e r a l l y  ofE the prop. Some 
l a t e r  copies of t h i s  prop did  n o t  have t h i s  modification and were qui te  
dangerous &cause the patient could s l i p  sideways. Then, one prop 
inevitably occluded the femoral neurovascular bundle i n  the groin with 



catastrophic e f fec t s  i n  terms of surgical haemorrhage from venous back 
pressure. 

me first v e n a  peasure omde in m e  patients 

The f i r s t  p b l i c a t i o n  of recordings of TVC pressure from pat ients  i n  the 
prone position a p a r e d  i n  the Proceedings of t h e  Royal Society of 
Medicine i n  L957. This was, a t  least ,  a UK ' f i r s t ' .  The paper was 
the resu l t  of a Registrar 's Prize essay: it showed tha t  e i ther  t igh t  
atdomina1 muscles o r  raised atdomina1 pressure can cause the IVC 
pressure t o  r i s e  from below zero to  between 60 and lOOnm H20, and h e n  
the pressure o r  nmcle relaxation was released a f a l l  t o  minus BOmn H20 
occurred. Incidentally, these patients were suppor ed on a system of 
pmps very s imilar  t o  t h a t  described by Taylor e t  a l .  6 
gdck to the USA 

No rev* W would be complete without mentioning the contribution of R.H. 
smith.if F i r s t ly ,  h i s  'Georgia prone position' required the patient t o  
have a prop inserted beneath each i l i a c  c res t .  These were attached t o  
the  r a i l s  on each s ide of the operating table. The thighs were flexed 
a t  90° over the  end of the table  and the  b e e s  were supported by a 
special adaption t o  the end of the operating table. I t  was therefore a 
combination of the  kneeling and i l i a c  c r e s t  propped position. He a l so  
did some interesting X-ray studies of the l u m h r  c w a t u r e  with 
d i f fe ren t  degrees of femoral flexion and showed t h a t  femoral flexion can 
abolish the 1unW.r curve, thereby improving surgical access t o  the 
posterior par t  of the  intervertebral disc  spaces. H i s  comnents on the 
study of the prone position i n  some conscious volunteers a r e  well worth 
reading and give some ~ t ? r e s t i n g  information concerning pat ient  
comfort. However, by 1974 he seemed t o  have abandoned the prone 
position i n  favour of ajdustable props simil-ar t o  those of Taylor and 
Fesrce . 

The 'bee-chest '  position a s  described by Tar1ovl2 or, a s  I prefer t o  
c a l l  it, the  'seated-prone' position was described i n  1967. It was a 
very simple but b r i l l i a n t  advance on the Ecker o r  Lipton 'Mohannedan 
prayer' position. The weight is taken almost en t i re ly  on the i sch ia l  
tuberosities and although the knees a p p a r  t o  be weight bearing, (Fig.2) 
I have yyi t o  see any adverse skin pressure e f fec t s  from t h i s .  Dinmore 
in 1977, 1.e. ten years l a t e r ,  published exactly the  same position i n  
Anaesthesia, and Fbulds from Salford thouqht t h a t  he had a l so  invented 
t h i s  position a t  about the same time a s  Dinmore. It is important t o  
note t h a t  the  s e a t  should swivel about the position a t  the  top of i t s  
support rather than have any fixed ratchet arrangement. 

mis Tarlov seated p s i t i o n  is undoubtedly my own personal f i r s t  choice 
f o r  a l l  patients having lumbar d i sc  surgery, it has a l l  the advantages 
of allowing the aMomen to hang freely without pressure on the 
epigastrium o r  i n  the groins, and it seems t o  be stable  f o r  the vast 
m l o r i t y  of patients.  



Fig.2. m r l o v  (1967) described this as the 'kneechest position' 
Hrmever, the u ~ r ?  of the term 'seated-pmne' distinguishes it 
fran sm&~,less sat isfactory versions (vide Lipton and 
Ecker). 

The orthopedic contribution 

In 1963 Relton and conn15 from Toronto c r i t i c a l l y  reviewed t h e  current 
methods of supporting the grossly deformed pat ients  who were presenting 
for Harrinqton rcrl scol iosis  surgery. They found the  cur^ nt  methods S unsatisfactory and three years l a t e r  i n  1967 Relton and Hall published 
de ta i l s  of  t h e i r  frame. This was adjustable fo r  length and width. A t  
b t h  chest  and pelvic l eve l  it had individually adjustable prop 
s u m r t s .  It can be used a l so  f o r  adults having thoracic d i sc  surgery 
o r  even f o r  cervical and p s t e r i o r  fossa explorations. With the  l a t t e r ,  
it is  probably best to  put the pat ient 's  head i n  the May£ield clamp. 
Although it was not, a t  f i r s t ,  advocated f o r  llrmbar d i sc  surgery, it is 
qu i te  sat isfactory f o r  t h i s  i f  the lower b l  ks a re  removed from the 
r a i l s  and placed on a separate base plate. lRC The chest can then be 
supported by a foam pad o r  pillows. 

The work of Dr v . I . Y ~ ' ~  of the T a r d o n  Hospital 

Finally, I m l d  l i k e  t o  mention one l a s t  to ta l ly  different  concept. 
A l l  the previous methods concentrate on weightbearing over small areas 
where bone is relat ively superf icial .  There is therefore some r i s k  of 
pressure d m g e  t o  the skin. The following spreads the load evenly over 
the en t i re  body surface. I f i r s t  heard of Dr Young's use of the  'WC M' 
o r  evacuatable mattress a t  a neurosurgical t ravel l ing club lecture given 
in a ~ r o x i m t e l y  1982. I suppose it could be described a s  a new version 
of the old fashioned bean-baq. Currently available m t t r e s s e s  e i ther  
contain polystyrene or  Terylene granules and when the mattress is 
evacuated they s e t  t o  a hard consistency and support a l l  the contours of 



the M y .  They have the added advantage of extremely g o d  heat 
retaining properties and pat ients  do not cool a s  quickly on these 
m t t resses  as  with more conventional methcds. ?hey were f i r s t  
described f o r  the mnagewnt of injured pat ients  needing transport from 
isolated areas of the countryside, e.g. fo r  mountain rescue. 
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PAIN m CHIrXmIRLH BEFORE SIMPXN: -(MS AND RESPONSES 

Dr Audrey Eccles 

In the pre-Simpon period, pain i n  chi ldbir th  was viewed a s  an 
inevitable part of ch i ldkar ing ,  and indeed occasionally (hut very 
occasionally) specif ical ly  referred t o  as  ' the  curse of Eve'. A l l  
denominations of the Christian church accepted the interpretat ion of 
Genesis Simpson was l a t e r  so concerned t o  refute, but it does not seem 
t h a t  before h i s  time t h i s  led t o  any proscription of pain r e l i e f ,  though 
it may have favoured approaches other than the medical. Same of these 
e a r l i e r  approaches persisted alongside the rraedical anaesthetic model and 
have indeed been re-emphasized i n  competition with it i n  recent times. 

Until very recently however w i n  labour; and even though authors 
from the 17th century onwards explained tha t  the muscular movements of 
the uterus caused the pains, they nevertheless universally referred t o  
them a s  'pains'. So ear ly a s  the 'Birth of Mankind' in 1540 midwives 
were urged t o  distinguish between colicky pains, which cal led f o r  
treatment, and the pains of t rue labour, which did not, and a l so  to  
distinguish between the pains before the head was vis ible ,  which simply 
had t o  be endured, and those a f t e r ,  when bearing dawn was called for .  

However, authors were aware tha t  pain i n  chi ldbir th  was very variable, 
and t h a t  even i n  normal labours it was mch m r e  severe fo r  some m n  
than for  others. The French surgeon Jacques Guillemeau (1612) noted 
that  a l l  women had pain, but referred t o  Aris tot le 's  statement t h a t  the 
m e n  of Liqustria 'doe bring forth without p i n e ,  that  they return 
m the i r  businesse a s  soone a s  they a r e  delivered? This idea tha t  
barbarians have less  pain than c iv i l i sed  races was  t o  be curiously long- 
lived and was frequently prayed i n  a id  t o  c o n d m  'unnatural' and 
luxurious behaviour. 

William Sermon i n  'The Zadies' Compulion' 1671 recounted a personal 
observation of what appeared t o  be a painless l a k  as  follcws: 'it 
m u l d  be almost a miracle t o  see a wornan delivered without pain; though 
I am a p t  t o  believe, t h a t  the  wife of Thornas James did enjoy t h a t  
happiness, whom I saw delivered of a lusty Chi ld  i n  a \W by her s e l f ,  
which presently a f t e r  she took the  Child and pt it in to  her apmn w i t h  
sane Oaken leaves, and marched s tou t ly  with it alnmst half a mile, t o  an 
Uncles house of mine .... and within two hours, her Child and her se l f  
being refreshed . . . . took her journey a long mile further, not i n  the 
l e a s t  discouraged, and the next day came and returned hearty thanks. 
This accident happened a s  she was walking homeward from a Xarket Town, 
i n  the year 1644, the manner of which I saw, being accidentally placed 
under a hedge (plrposely) t o  shoot a Hare tha t  I lmew frequented the 
very place where she was delivered . 
An even more heroic episode was recounted by W i l l i a m  Harvey who heard it 
from Lord George Carew, formerly President of Munster i n  Ireland: 'There 
was a \ J m  bigge with Child, which foLlawed her Husband, who was a 
Souldier i n  the Army; and the Army being da i ly  i n  mt ion ,  was it seemes 
forced t o  make a Halt, by reason of a l i t l e  River t h a t  n m  cross the 
place whether they intended t o  March: wherupon the poor w a ~ n  finding 



her lahour m upon her, re t i red  t o  the next thicket ,  and alone by her 
s e l f ,  without any Midwife, o r  other preparation, brought forth Wins: 
which she presently carried t o  the River, and there washed both her s e l f  
and them: which done, she wrapt her Infants into a course cloth,  and 
t i ed  them t o  her back, and t h a t  very day, mrched along with the  Army 
twelve y l e  together, bare-footed: and was never the worse f o r  the 
m t t e r '  . 
There seemed t o  be general agreement however t h a t  not only were painless 
b i r ths  a great  ra r i ty ,  but they only happened t o  the  poor and labouring 
classes. Sometimes the  hardy Scots, sometimes the  wild I r i sh ,  were 
mentioned as  having painless labours; sometimes it was said t h a t  whores 
and doxies had l e s s  pain than others - Defoe made M o l l  Flanders comnent 
a f t e r  one of her numerous labours tha t  she was 'as  well a s  I always am 
on these occasions1. It was a fac t ,  and generally known, t h a t  women who 
had concealed i l legi t imate pregnancies often seemed able t o  give b i r t h  
without any screaming o r  groaning, quiet ly  smthering the chi ld and 
returning t o  work imudiately a s  i f  nothing had happened. 

Read was expressing a widely accepted view i n  1687 tha t :  ' p r  Women, 
Hirelings, Rusticks, and others us'd t o  hard T-abours, a l so  Viragoes and 
Wares, who a re  clandestinely delivered, bring forth without great  
d i f f i cu l ty ,  and i n  a short time a f te r ,  r i s i n g  from the i r  Bed, return t o  
t h e i r  wonted Labours: but Women tha t  a re  rich, tender and beautiful,  and 
rmny l iving a sedentary Life, bring for th i n  Pain, and presently a f t e r  
t h e i r  delivery lye  i n  an uneasie and dangerous condition1 .4 Hence 
painful and d i f f i c u l t  La'burs were a sign of social  s ta tus ,  and much 
sol ici tous attendance by men-midwives plainly became essent ial  f o r  upper 
c lass  wornen. Dionis indeed declared that  a quick painless b i r th  might 
cause gossip: ' A n  easy and sudden Delivery is not so  much f o r  a Woman's 
Reputation, especially i n  her f i r s t  Child; f o r  People a r e  ap t  t o  
conclude, tha t  the Parts have been open'd and re1 'd before, and 
therefore most Women a r e  proud of being long in Labourt? 

Thus, cul tural  and rel iqious influences fostered the idea t h a t  
chi ldbir th ,  especially f o r  those a b v e  the lowest social  ranks, was 
always painful. AbnomL labour was usually even more so. This 
perception d ~ d  not mean t h a t  nothing could be done a b u t  the  pain of 
chi ldbir th  however, and several s t rategies  were employed t o  cope with 
it. These could ke divided in to  two types, the  religious, psychological 
and cu l tu ra l  i n  one group, which f o r  convenience we m y  c a l l  social ,  and 
the practical,  medical and surgical i n  the  other, though these 
approaches were i n  practice by no means mutually exclusive and any 
combination o r  a l l  might be adopted i n  a s ingle  case. 

The social  a~praaches,  l i k e  t h e  various natural  chi ldbir th  schools of 
our day, addressed the woman1 s frame of mind, whereas the medical 
approaches, l i k e  the anaesthetic approach pioneered by Simpson, 
addressed the body. In contrast with Simpson's solution of removing the 
pain by obl i terat ing consciousness, the medical approach before h i s  time 
was essent ial ly  t o  get  the  labour over a s  soon a s  p s s i b l e ,  since pain 
and labour were the same thing. 



Religious approaches t o  dealing with pain did not feature prominently i n  
the textbooks for  midwives and surgeons, although peni tent ial  and 
devotional l i t e ra ture  exemplifies t h i s  amroach. The Book of C m n  
Prayer referred i n  the service f o r  the churching of women t o  ' the great  
per i l s  and dangers' of childbirth, and the fea r  of death was a pwerful  
component i n  the mental suffering of women, not unreasonably when 
maternal mortality might reach scme 25 per 1OOO  birth^.^ 
Especially where the l a b w r  seemed l ike ly  t o  be d i f f icu l t ,  recourse t o  
prayer might be explici t ly  advised. The anonymous author of ' A  r ich 
closet  of physical secrets1 1652 wrote: 'Therefore when there appeareth 
d i f f icu l ty  i n  bringing for th the Child, Jesus Christ,  the only preserver 
and saver i n  danger, is hear t i ly  t o  be cal led u p n ' .  The seventeenth 
century manlnidwife Percivall Willughby more than once consulted 
ministers of religion, who were apparently present, on the e th ics  of 
destroying a l iving chi ld with the crochet t o  save the mother, and it 
seems t o  have been normal f o r  women thought l i k e l y t o  d i e  i n  chi ldbir th  
t o  put t h e i r  a f f a i r s  i n  order arid mke s p i r i t u a l  prepararion, a s  it was 
for  those dying of i l lness .  

Midwives were urged t o  maintain a godly abnosphere i n  the lyinq-in room 
rather  than t e l l  gossips' ta les ,  and the chief rationale f o r  the 
licensing of midwives by the hishops, ins t i tu ted  in the 16th century, 
was t o  ensure proper Christian conduct and t o  avoid superst i t ion and 
witchcraft. 

Superstition and witchcraft were of course other  possible s t ra teg ies  f o r  
coping with pain and danger i n  childbirth, and i n  some social  groups, 
especially e a r l i e r  i n  the  period, may have been very c m n l y  resorted 
to. Superstitious means i n  use i n  medieval times included bir th-qirdles  
and amulets. JWen i n  the seventeenth century much fa i th  was placed in 
the eagle stone t o  draw forth t h e  bir th ,  although by then a ' sc ien t i f i c '  
explanation was given that  the stone worked by 'magnetic v i r tue1 .  

Histories of anaesthesia often re fe r  t o  the execution of Eufame 
McCalzane i n  1591 i n  terms t h a t  suggest her crime, and t h a t  of her 
midwife Agnes S a p o n ,  was the avoiding of pain i n  childbirth, but I 
think it much more probable t h a t  it was the use of witchcraft f o r  the 
plrpose that  led t o  t h e i r  execution. The accusation was that  E u f m  
caused her 'natural1 k i d e l i e  payne' to  be transferred t o  a c a t  and a 
doq by witchcraft. Certainly the numerous clauses of the  midwife's 
oath i n  the extant versions include several against witchcraft but none 
a t  a l l  against pain re l i e f .  It would not seem, therefore, t h a t  the 
Church was part icular ly opposed t o  the re l i e f  of pain in chi ldbir th  by 
means other than witchcraft i n  the  16th and 17th centuries. 

Psychological aspects of labour were well recognised a t  a very ear ly  
date. The 'Birth of Mankind' mentions a fearful  o r  unruly temperament 
in the m t h e r  among factors  causing d i f f i c u l t  labour, and advises the 
midwife t o  s u p r t  the labouring with 'swete wordes, geuynge her 
good hope of a spedefull delyueraunce, encouragyng and enstomacking her 
t o  pacience and tolleraunce'. Guillemeau suggests the midwife should 
promise her a quick delivery and a f a i r  son o r  goodly daughter, 
whichever she knows the mother would prefer, and several authors caution 



against t ac t less  reference t o  bad labours by the women present, although 
t h i s  advice never seems t o  have been much heeded. 

It was customry u n t i l  qui te  l a t e  i n  the 18th century for  large n d r s  
of female friends and re la t ives  t o  be present a t  labours. and although 
some feminist historians portray t h i s  a s  a support system of g rea t  
benefi t  t o  the  mother, it seem equally possible tha t  not only the noise 
and crowding, but often the conflicting advice and t a l e s  of woe tha t  
surrounded the  mother might have been the  reverse of constructive. 

It may however be true t h a t  the re la t ive ly  p b l i c  way i n  which 
chi ldbir th  was conducted, with certain expectations a s  t o  behaviour, may 
have helped t h e  labouring woman support the ordeal, much a s  
anthropologists t e l l  u s  the candidate i n  painful i n i t i a t i o n  ceremnies 
and suchlike r i t e s  of passage is supported by having def in i te  cu l tu ra l  
expectations and an assigned ro le  t o  play. Several authors recounting 
d i f f i c u l t  cases comnent on the for t i tude shown by the  m n ,  and i n  the 
Victorian period comparisons were mde between the  warnan going in to  
labour and a soldier  going in to  ba t t l e ,  suggesting t h a t  it was seen as  a 
personal moral t es t .  

Medical approaches t o  pain in childbirth on the other hand were directed 
a t  expediting the l a b u r  rather  than enabling the -n t o  tolerate  the 
pain. Some d i rec t  attempts a t  a l leviat ing pain were a l so  mde  however. 
' ke  'Birth of Mankind' f o r  exsmnple, has a recipe Eor: 'certayne pylles 
the which make the labour easye and without payne' (68~) contain- 
myrrh and opium. The advertisement i n  ' D r  Chamberlain's midwives 
pract ice '  (1668) fo r  ' A n  excellent @er t o  procure easie  delivery i n  
Childe-bearing m n ,  being a secret of the Authors t o  be had of M r  
Thorns Rooks a t  the Holy Lamb a t  the eas t  end of S t  Pauls' might equally 
well be an analgesic, o r  something similar t o  the well-known 'pulvis 
parturiens'  ' t h e  midwife's powder', i n  comnon use f o r  s t i r r i n g  up 
ineffect ive p i n s .  Indeed, a staggering array of medicines, 
M g a t i o n s ,  poultices and so  for th features i n  the midwifery textbooks 
up t o  the end of the seventeenth century, when they seem to have been 
largely given up. The administration of these substances sa t i s f ied  the 
need of both patient and attendants fo r  some action to be taken, and 
authors frequently asse r t  tha t  these remedies produced the  looked-for 
e f fec t .  

m y  of these medicines were adlministered i n  alcohol, and a worm i n  
labour f o r  several days, which was not uncomn,  might be much under 
the influence by then. Uthough no textbook proposes the del iberate  use 
of alcohol a s  ay analgesic, it is possible t h a t  midwives' alleged over- 
use of cordials w a s  par t ly  an attempt t o  du l l  pain. 

Charles White of Manchester remarked tha t  alcohol was often freely given 
by the women: 'If the  woman's pains a re  not strong enough, her friends 
a r e  generally p x r i n g  in to  her large quant i t ies  of strong liquors, mixed 
w i t h  warm water, and i f  her pains a r  8 very strong, the same kind of 
remedy is mde use of t o  support her ' .  William Giffard comented on a 
case he attended: 'What i n  some measure occasioned the d i f f icu l ty ,  was 
the Woman's being stupified and senseless from the quantity of strong 
liquors t h a t  was given her, and her mking Tobacco, so tha t  she was . 



very drunk, and no ways c a p b l e  of pursuing directions, nor of assis t ing 
me by bearing down a t  the time of  my extracting the Child' 

Giffard, however, aLmost alone m n g  authors before 1750, favoured 
opiates i n  labour, which he declared did rmre good than a l l  the forcing 
medicines generally re~mmnended. Other authors, however, although they 
prescribed laudanurn for  after-@ns, and f o r  numerous other conditions 
from hysteria t o  cancer, seem t o  have Felt opiates inappropriate during 
labour because they concentrated on expediting the delivery rather  than 
on relieving the p i n  direct ly .  

Pract ical  manual methods of hurrying on the b i r t h  advised by t h e  e a r l i e r  
authors from the 'Birth of Mankind1 to the end of the 17th century 
included greasing the passages, manually d i la t ing  ancl stretching the 
vagina and cervix, and pressing dcwn externally on the  belly. Many 
midwives followed t h i s  advice, and l a t e r  17th and 18th century authors 
devoted much at tent ion t o  pointing out the ill consequences of such 
e f for t s  t o  hu r ry  the b i r th .  Harvey wrote: 'Therefore the younger, more 
giddy, and officious Fti.lidwives a r e  to  be rebuked; which, when they hear 
the warun i n  t ravai le ,  c ry  out fo r  p i n e ,  and c a l l  f o r  help; l e s t  they 
should seem unskilful i n  t h e i r  trade and l e s s  h s i e  then comes t o  t h e i r  
share, by daubing over t h e i r  hands with oyles, and distending the parts 
of the Uterus, do mightily bes t i r re  themselves, and provoke the 
e x p l s i v e  faculty by medicinal potions: so  t h a t  ... by the i r  desire  t o  
hasten and provoke the Birth, they do e r  retard and pervert it. .. rjt? and bring them i n  danger of the i r  l i v e s ' .  

The men-midwives who becmt' 'increasingly prominent i n  obstetr ics  from 
the  ear ly  17th century onwards, used surgical rrrems t o  shorten the 
labour, a t  f i r s t  only destructive operations i n  cases of danger, l a t e r  
podalic version for  malpresentations and such emergencies as ante-prtum 
haemorrhage, and froin the 1730's the forceps f o r  normal presentations 
which provd  tedious o r  obstructed. The same pressures t o  s h w  the i r  
s k i l l  and t o  rescue the wtlrimn from her pain often tempted them t o  over- 
use these tecluliques, and much debate about the  improper use of the 
f o r c e p  ensued. It is however not unreasonable t o  suppose t h a t  both the 
meddlesme midwifery of the 17th century and the frequent recourse t o  
the forceps of the 18th were not only responses t o  obstetr ic  
d i f f i cu l t i es ,  tut respanses t o  the appeals of women in pain and the i r  
friends and relat ives .  

Interestingly, it seems t h a t  (except fo r  witchcraft ear ly i n  the period) 
the only one of the approaches outlined in t h i s  p p e r  which provoked 
nuch moral o r  religious o m s i t i o n  w a s  the use of the forceps. I t  is 
signif icant  that  surgical t ex t s  of the pre-anaesthetic e ra  reveal the 
same approach t o  pain a s  do texts  on midwifery; pain is noted and 
deplored, but the answer i s  sought i n  shortening the procekre by the 
fas tes t  possible technique. 



Direct a t tack on the phenomenon of pain i t s e l f  by the adoption of 
anaesthesia required not only the discovery of cer tain technical fac t s  
tut a r e a l  revolution i n  philosopny, and it is for  t h i s  leap of 
baginat ion even more than the  technical discovery of anaesthesia t h a t  
Simpson and the other pioneers of anaesthesia are  t o  be honoured. 
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The developnent of spinal analgesia t o  date has had a course punctuated 
with plenty of ups and downs. It had a very inauspicious s t a r t  when i n  
1885 in New York, J.L.Corning reported on ' a  procedure i n  therapy which 
psseosed the merit of novelty' .  The syringe and hollow needle had been 
available f o r  some time and when the loca l  analgesic properties of 
cocaine became apparent it was only a matter of time before someone 
reported on the injection of the drug in to  the region of the spinal 
cord. 

Coming's report of 1885~ described the deposition of around 1.8ml of 
cocaine solution between t h e  spinous processes of  two of the in fe r io r  
dorsal vertebrae, f i r s t l y  i.n a dog and then kn a patient suffering from 
'spinal  wealmess'. He took two attempts t o  a t t a i n  an a l te ra t ion  in 
sensation. It has t o  be assumed that  the cocaine was deposited in to  the 
CSF. Coming's hypthes i s  on the mechanism of action was t h a t  the drug 
would be absorbed in to  the blood and thence carried t o  the spinal cord. 
Although t h i s  is  fa l se  he did observe that  'whether the method w i l l  ever 
find an application as  a subst i tute  fo r  etherization i n  genito-urinary 
o r  other branches of surgery, fur ther  experience alone can show'. 

The technique of lumbar puncture was described i n  1891 by Quinke from 
Keil, b u t t h e  f i r s t  description i n  mgl i sh  of 'Faracentesis of the lheca 
Vertebralis' w a s  written i n  the Zancet on 2nd Nay of the same year by 
Dr W.Essex Wynter, then a Medical Registrar a t  the Yiddlesex ~ o s ~ i t a l . ~  
He reported four cases of children with tubercular meningitis giving 
r i s e  t o  c m .  In two patients a Southey's tube connected t o  a trochar 
w a s  used t o  carnulate the CSF, but i n  t h e  other two a cut-down was 
performed. All four pat ients  who had CSF drawn of f  died some hours a f t e r  
the procedure, p r e m b l y  having coned. H i s  f i n a l  c m t  was  t h a t  
further experience would no doubt enable a be t te r  selection of patients 
to  be made and the treatment t o  be carried out more effectively, though 
a m r t a l i t y  of 100% must have put others off the technique! 

Bier and Hildebrandt 

Alnost certainly, Bier, who was an ass i s tan t  of F m r c h  in Keil i n  1889, 
was stimulated by the technique bf W e  who was h i s  m t e m p r a r y  and 
i n  1889, Bier used cocaine f o r  spinal analgesia i n  six patients,  
describing h i s  findings i n  h i s  c lass ic  paper of 1 ~ 9 9 . ~  

After performing s i x  cases Bier asked Iiildebrandt t o  carry out lumbar 
plncture on him, but it was unsuccessful because the cocaine leaked Ercm 
ketween the Pravaz syringe and needle. Hildebrandt then volunteered to  
have the  technique performed on himself. The block was described in  
great d e t a i l  i n  the or iginal  paper; fo r  example, a t  10 minutes a long 
needle was thrust  a l l  the way t o  the femur with no pain f e l t  and a t  23 
minutes, h i t t ing  the tibia with an iron hamner was not perceived a s  



pain. They both ate ,  drank and &ked cigars  a f t e r  the  experiment, lxt 
both had very severe headaches. Kildebrandt's lasted f o r  3 - 4 days and 
Bier was bedridden f o r  9 days. 

Although Bier had no mortality a s  a r e s u l t  of spinal p n c t u r e  he 
ce r ta in ly  had some problems. Preoperative problems occurred i n  80% with 
a 33% incidence of tachycardia (and possibly hypotension), a 50% 
incidence of vomiting and a 75% incidence of headache. He a l so  had one 
patient who came very close t o  having a t o t a l  spinal - the child had no 
feel ing i n  h i s  en t i re  body. There were several pertinent conclusions in 
Bier 's paper - f i r s t l y ,  the needle should be very fine, secondly, one 
should t r y  t o  avoid the loss  of C S  and thirdly,  one should enforce 
s t r i c t  bed res t ;  but he a l so  comnented tha t  a s  long as  cocaine was the 
only drug available the problems seen with it would prevent the general 
adoption of spinal  analgesia. 

Thankfully, t h i s  s i tuat ion did not l a s t  f o r  long and Stovaine, which was 
synthesized by Fourneau, was introduced by Chaput in mance i n  1904. 
The f i r s t  paper plblished i n  England on the use of t h i s  drug appeared i n  
1906 i n  the Bri t ish Medical Journal from Henry Percy ~ e a n . ~  Dean was 
born i n  1864 and was educated a t  University College, London, where he 
qual i f ied i n  1888 with a b r i l l i a n t  academic record. He passed h i s  
Fel lmship i n  the  same year, but had t o  wait un t i l  he was 25 before he 
could be admitted a s  a Fellow (RCS). He was an Assistant Surgeon a t  the 
Zandon Hospital in 1892 and went on t o  become a Consultant Surgeon there 
i n  1913. In 1906 he published de ta i l s  of s i x  cases i n  whom he had used 
Stovaine by intraspinal injection. Only two of the s i x  had uneventful 
surgery; one died post-operatively, two had poor analgesia o r  
inadequate block and one, whose block was t o  T4, had a feeble pulse 
which improved a t  the end of surgery. Headache was mentioned i n  the 
discussion a s  occurring i n  many patients,  coming on a t  the end of 
surgery and las t ing  f o r  a few hours. Despite these problems Dean f e l t  
t h a t  the major advantage of spinal analgesia was t h a t  it protected the 
patient,  especially the ill m t i e n t ,  frum a surgical shock - a bel ief  
which does seem still t o  be prevalent among a few of today's surgeons. 

Dean presented a paper t o  the 75 Annual Meeting of the Bri t ish Medical 
Association i n  &eter i n  1 9 0 2  c-ring the  re la t ive  values of 
inhalation and inject ion methods f o r  inducing anaesthesia. He said tha t  
the problems of the  harmful systemic e f fec t s  of  the anaesthetic and the  
fac t  t h a t  surgical shock was not abolished with ether o r  chloroform were 
good reasons f o r  employing spinal analgesia i n  patients who were prone 
t o  these two problerns, but otherwise there was l i t t l e  t o  choose between 
the two me thcds . 

Further suFport was given t o  spinal analgesia i n  th i s  country by Arthur 
E-Barker, Professor of Surgery a t  University College Hospital who 
observed i n  h i s  paper OF Ma h 1907 that :  'an addition t o  surgical 
resources m y  have been made1? mrker  was b r n  i n  1850 i n  Dublin and 
qualified LRCP i n  1870 a t  the Mf?dical School of the Royal College of 



Surgeons of Ireland. He then s p n t  Five yedrs i n  Germany t o  gain more 
surgical experience and retruned br ie f ly  t o  LXlblin. A t  the age of 25 
years he was appointed Assistant Surgeon t o  UCH despite being without 
h i s  Fellowship. He went on t o  fo~md the Far T)egartment, but still found 
time t o  continue h i s  general surgical practice. He wrote three papers i n  
1907 and 1908, each on a ser ies  of 100 patients in whom he had used 
spinal analgesia. Barker acknmledged Bier 's contribution i n  h i s  f i r s t  
p a p r  by acceptinq t h a t  t h e  use of spinal analgesia was due t o  Bier 
alone, ant3 in  fact ,  by t h i s  time, Bier had performed over 1,000 spinal 
blocks. 

Barker's f i r s t  paper described many aspects of the  technique.6 He used 
3-5 centigrams of Stovaine sol.ution which had been specially prepared i n  
Paris. This was mde 'heavy' by the addition of glucose, and he achieved 
blocks t o  T6 with the pelvis moderately elevated. The blocks lasted from 
23 t o  120 minutes with an average duration of 50-70 minutes. Imperfect 
analgesia and the need f o r  general anaesthesia occurred i n  fewer 
patients i n  each ser ies ,  perhaps indicating a learning curve. He fai led 
t o  locate the &xa  i n  f ive  of the 300 pat ients .  Death occurred i n  four 
patients but was unrelated t o  the anaesthetic although l a t e r  he d w s  
describe two deaths which were part ly  related t o  spinal analgesia. 
Faintness occurred sometimes and headache was often present - a figure 
of 20 out of 50 is quoted i n  h i s  Eirst paper. Tne incidence of headache 
is not very surprising as  the needle being used had a one millimetre 
diameter s t y l e t  inserted through it and Parker drew off 5-10ml of CSI;' 
before inject ing the local  anaesthetic. In h i s  F i r s t  gaper6 he described 
three aspects of spinal block which puzzled him; f i r s t l y ,  haw t o  explain 
why, i n  a Pew cases, no analgesia followed what seemed to be a n o m l  
puncture. Secondly, how t o  explain the variat,ions in  block height, the 
s ide of the block and the duration, and thirdly, how t o  avoid what he 
called 'by effects '  which were not infrequently seen. In order t o  
explain these phenomena he developed a d e l  glass  spine, and, using 
solutioris of differ ing densi t ies  which had keen specially p repred ,  he 
went on t o  show how gravity affected the spread of solutions. H i s  own 
preparation had a specif ic  gravity of 1.030 ( 10% Stovaine, 5% dextrose 
and A58 d i s t i l l e d  water), and flowed i n  a cephalad direct ion with the 
p l v i s  raised by three inches. 

There a re  other de ta i l s  i n  Barker's f i r s t  paper which show how careful ly 
he undertook the  technique, such a s  the skin preparation. The skin was 
repeated washed with very hot water, soap and a brush. compresses of 
ant isept ics  were then l e f t  on f o r  some hours and a t  the moment of 
p c t u r e  the skin was washed again with n o m l  sal ine t o  remove traces 
of ant isept ic .  A specially made sloping screen prevented the p t ien t  
seeing the operators o r  operation, but allawed those present t o  obsenre 
the p t i e n t ' s  expression. 

Earker's second and th i rd  papers dea l t  m i n l y  with the type of surgery 
for  which S ' 1 analgesia had been used and some of the  problems 
encountered.'rvHe disagreed strongly with Bier i n  h i s  second p p e r ,  a s  
Bier believed tha t  the spread of the local  anaesthetic solution was 
determined by CSF flowing out of the cranium when the pat ient  was 
s i t t i n g  and in to  the cranium when the pat ient  was 13id down again. 
Barker sa id  t h a t  t h i s  is certainly not the bes t  o r  only explanation and 



h i s  experience showed t h a t  gravity nude a major contribution t o  the 
extent of block. 

I think we must acbowledge the work of Bier and h i s  c l i n i c  but we must 
accept t h a t  'Rarker's meticulous work with spinal analgesia was enough t o  
ensure its continued use and success despite a rather  shaky s t a r t .  
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Professor Ole Secher 

\+hen the history of spinal anaesthesia is discussed, two persons a r e  
usually mentioned together: the well-known August Bier (1861-1949) and 
the more elusive Doctor Hildebrandt. They both worked i n  Kiel i n  the 
Akademischer Krankenhaus where Bier was a Chief Surgeon and Hildebrandt 
h i s  assis tant .  The Chief of the Department was Johann F.A.Esmarch 
(1823-1908). 

Hildebrandt assisted Bier when he made h i s  f i r s t  t r i a l  of spinal  
anaesthesia on August 15th 1898, and he a l so  did so  f o r  the next f ive 
cases. On August 24th they decided t o  give each other a spinal 
anaesthetic; each procedure was followed by unpleasant sequelae. When 
Bier wrote h i s  f i r s t  paper on spinal anaesthesia, published in 1889, he 
was the sole  author and he only br ie f ly  mentioned the help he received 
£m Hildebrandt. Hereafter, Hildebrandt disappears from history. 

A t  the  German Surgical Congress i n  Berlin i n  1901, Bier gave a long 
paper on h i s  experience of about 1200 cases of spinal anaesthetics. He 
had t r i ed  different  new drugs because he considered cocaine too toxic, 
and causing too many complications. He made three suggestions fo r  
minimising its toxic e f fec t  (by toxic e f fec t  he meant the e f fec t  oE high 
spinal anaesthesia) : 1, by using new non-toxic drugs, 2, by using drugs 
i n  low concentrations and 3, by preventing drugs affect ing the brain. 

Rugust Bier 

(1861-1949) 

a t  the time he  

was working 

i n  Kiel 



The l a s t  p r o p s a l  was real ised i n  an interest ing and peculiar way: he 
applied a tourniquet round the neck t o  increase intracranial  pressure so 
the cerebral spinal  f lu id  was forced down i n t o  the spinal  canal! He 
used t h i s  method i n  21 cases with no cornpLication and, probably, with 
l e s s  toxici ty .  Fortunately, it never became a popular technique! 

The other interest ing part i n  t h i s  paper is  at the very end, where Rier 
gave an explanation of how he got t o  know about James L.Corning's (1855- 
1925) experiments carried out i n  1885. He found them mentioned l a t e r  i n  
EYench and American l i t e r a t u r e  and had no prior  knowledge of hem when, 
i n  1898, he mde h i s  own f i r s t  attempts a t  spinal anaesthesia. 5 
m e r e  a r e  good reasons t o  believe that Bier is  r igh t  i n  t h i s  statement. 
In the paper which was published when he moved t o  Griefswald a s  
eofessor ,  Hildebranrlt is only mentioned i n  connection with h i s  own and 
Bier 's  mutual administrations of spinal anaesthesia. A t h i r d  doctor, 
Frit-.  E n g e l m  (1873-?), a gynaecologist i n  Bonn, is a l so  mentioned a s  
one rho t r i e d  spinal anaesthesia on himself. 

But what became of Hildebrandt? Who was he? 

From the  l i t t l e  information I have found, h i s  name was August 
Ihldebrandt (1868-1954). He graduated i n  1892 and, a f t e r  h i s  time a s  an 
ass i s tan t  to  Bier i n  Kiel, went on mil i tary service. As a mil i tary 
surgeon, he went t o  China during the Boxer Rising (1900) and t o  South 
Africa during the  Boer War (1899-1902), on t h e  Boer side. Coming back 
he had fur ther  surgical t ra ining with Professor Franz Konig (1882-1910) 
a t  the Carite Hospital i n  Berlin. Ultimately, he became Chief Surgeon 
i n  Eberswalde - 45 km north of Berlin - remaining unt He a l so  
became Professor by t i t l e .  He probably died i n  1954. 'h l9:;t i s  =,re 
interest ing is t h a t  Hildebrandt became one of Bier 's  ardent adversaries! 
One can only speculate why he turned against Bier. 

August Hildebrandt should not be mistaken f o r  the Professor of Surgery, 
Otto Hildebrand (1958-1927) a t  the Carite Hospital i n  Berlin from 1904. 
They both worked a t  that  hospital.  

Surprisingly enough, August Hildebrandt published an a r t i c l e  i n  1905 
about spinal anaesthesia. He began the paper by praising Coming a s  the 
great  inventor of  spinal and epidural anaesthesia, who sys temt ica l ly  
studied and wrote several a r t i c l e s  on the method. Rier, according t o  
Hildebrandt, was the  f i r s t  t o  use the spinal method f o r  operations; he 
mentioned tha t  they gave each other spinal anaesthesia. The r e s t  o the 
a r t i c l e  is general information about the use of spinal anaesthesia. E 
The following year (1906) another a r t i c l e  (with a reference t o  a meeting 
of the Society of Carite doctors) appeared i n  March. It s ta r ted  with 
Herr Poul Zazarus who talked about 'Die Biersche Lmbalanaesthesie' and 
other  methods f o r  pain re l i e f  within internal  medicine. Then came Herr 
Bosse (Foul Basse - 1881- ?) who had been asked by Professor Hildebrand 
t o  t a l k  about experience with spinal anaesthesia i n  t h e  surgical 
department. In the  mirldle of h i s  t a l k  he took the  opportunity t o  t e l l  
the audience t h a t  it was not Bier who had invented spinal anaesthesia, 
but Coming! 



This assertion meant t h a t  the  Professor of Surgery a t  a most inf luent ial  
university agreed with tha t  statement. Now it became serious. 
Remember, Kildebrandt (with a t )  was a l so  employed a t  the Carite. 

Rier, now a Professor a t  Bonn, answered i n  May, when he explained his  
viewpoints, and i n  d e t a i l  told what Coming and he had done. He a l so  
mentioned that  a doctor named Philipp Boekenheimer (1875 - ?) a l so  gave 
Corning pr io r i ty  credi t .  This doctor was employed in h-ofessor Ernst 
von B e y n n ' s  department (1836-1907) a t  the University Clinic i n  
Berlin. No doubt Bier f e l t  unhappy a b u t  the s i tuat ion and had the  
feel ing t h a t  the 'b ig people' in Berlin would crush him. 

The l a s t  paper came from Hildebrandt, who now gave h i s  version of the 
history i n  a rather  armgant way, but he stuck t o  h i s  opinion given 
ear l i e r .  He offered no explanation a s  t o  why he turned against Bier. 
Perhaps he e l t  offended tha t  he had not been a co-author of Bier 's  
f i r s t  paper. 5 
Today, I think most his tor ians wi l l  give Rier the c red i t  f o r  being the 
inventor of spinal anaesthesia. He understood the importance of h i s  
technique and popllarised it. Bier became b f e s s o r  of Surgery a t  the 
University Clinic i n  Berlin i n  1907, when he followed von Bergmann, and 
the  controversy w a s  forgotten. 'Po me, Corning is i n  some way i n  the same 
position as Crawford long (1815-1878), who did not understand the 
importance of ether inhalation, and Bier 's  position may be compared t o  
W.T.G.Morton9s (1819-1868) who mde it possible fo r  everybody t o  give 
ether. 

Akademischer Krankenhaus short ly  a f t e r  it was built i n  1860-1862. 
It was in t h i s  building that  Bier and Hildebrandt worked. 
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Professor T.F.J.Healy * 

Ether was u s  and demonstrated by William Florton, a d e n t i s t  on t h e  16th  
(Etoier  183467 The messaqe reached LW Francis Bptt of Cower S t r e e t  i n  
m d o n  and he qave e the r  to  Miss Lansdale f o r  t h e  ext ract ion of a m l a r  
t m t h  on t h e  19th Ikcember 1 ~ 4 6 ~  th ree  days a f t e r  t he  ship ,  'Acadia', 
carrying she  d e t a i l s  t o  him i n  a l e t t e r  from D r  Rigelm,  docked i n  
Liverpool. 

Charles Strange 

The W r t a n c e  oE the discovery of the  anaes thet ic  ef fect .  f e the r  was 9,2 . confirmed by t h e  has t e  with which the  new knowledge spread m a world 
i n  which comn~mications hipre only ju s t  s t i r r i n g .  There was not long t o  
wait  for the f i r s t  administration of  anaesthesi.3 i n  wanchester. The 
f i r s t  account was published i n  t h e  ?l.mchester LUrclian on the  14th 
January 1847. C h ~ r l c s  Strange had wri t ten  t o  the  Guardian on January 
13th descr ib ing the  self-a13ministration oE e t h e r  i n  order  t h a t  an 
a s s i s t a n t  might r a v e  one of  h i s  tee th .  A t  t h e  time Charles Strange 
was 31 years old and was 1ste.1 i n  S l a t e r ' s  s t r e e t  guide t o  ?Tanchester 
a s  a dn.~ggis t  and c h y m i ~ t . ~ '  i l i s  l i s t i n q a  i n  the  s t r e e t  guide from 1345 
t o  1851-1852 continued t o  r e f e r  t o  him a s  d y g a l s t  and chyrnist and a s  
mnufactur ing chymist and wholessle druqgis t .  

- 

IIowever, i n  the  s t r e e t  cpides from 1955 onwards, of l86 1563 and 
1064, h i s  profession o r  occupation was l i s t e d  a s  dentist."-l' This 
leads one t o  assume t h a t  he was already dahbling i n  d e n t i s t r y  in 
addi t ion t o  h i s  chymist and druggis t  a c t i v i t i e s  and hence h i s ,  otherwise 
surpr is ing,  use of  e t h e r  f o r  t he  extraction o f  one of h i s  own tee th .  
Unfortunately, he poisoned himself whi ls t  i n  an lmsound s t a t e  of  mind on 
28th September 1870 and died. He was aq 54 and h i s  occupation on h i s  
death c e r t i f i c a t e  was given as dentist.'*'' The inquest  was held by 
E .Herferd , t h e  Vanches t e r  Coroner, on 30th September 1970. l8 One mst 
wonder i f  he had become addicted t o  the  anaesthesia vapours and died a s  
a r e s u l t  of  one self-administration too many, j u s t  23 years a f t e r  h i s  
f i r s t  self-administration of  e the r .  

The f i r s t  administration of anaesthesia hy a doctor was a l s o  reported i n  
t h e  Ranchester Guardian on Wednesday, February 3rd 1847 i n  a l e t t e r  
dated February 2nd 1847:19 'The pat ient ,  a lady of hirlh r e s p c t a b i l i t y  
of  t h i s  town, was the  subject  of  a t m u r ,  which he r  ntedicnl advisors Dr 
Banlsley and F.tr l h m e r  thouqht i t  prudent t o  have removed'. 

It is in t e re s t ing  how times have changed f o r ,  i n  t h i s  l e t t e r ,  only 
l imi ted  comnent was made about the  surgery: 'At t h i s  point  D r  Rardsley 
requested WC Turner t o  comnence which he d i d  wi th  g r e a t  a l a c r i t y ,  

Professor Healy would l i k e  t o  thank lk E.N.Lh f o r  considerable 
a s s i s t ance  i n  the  preprat ion of  t h i s  p p e r .  



removing the t u r n  with a few strokes of the  knife ' .  In an 
appropriate recognition of the dangers of anaesthesia and of the  
imprtance of an appropriate training i n  its use, he wrote: '...I should 
wish t o  caution the p b l i c  against subnitting themselves t o  the 
influence of e ther  f o r  the minor operations, without the  approval and 
suw-rintendence of properly educated medical men1. Yo.lost of the l e t t e r  
was given t o  describing the condition of the patient and her behaviour 
during and a f t e r  the surgery with special consideration t o  the e f fec t s  
of tine ether. A valuable comnent, f o r  our purposes, was m3de i n  the 
l a s t  paragraph: 'The apparatus used on t h i s  occasion was tha t  invented 
by Dr Wtt and Fa- Robinson and appears t o  have accomplisheil its purpose 
very e f f ic ien t ly .  It was furnished by Y r  Wood, the surgical instrument 
r ~ k e r ,  of K i n g  Street,  who kindly attended with the instrument, and with 
the  aid and superintendence of Flr Bowring, the house surgeon of the 
I n f i m r y  regulated the  inhalation of ether. I am informed by Isr 
Bardsley who consulted h i s  watch a t  the time, tha t  the e f fec t  of e ther  
lasted four minutes and a half .  He has since po l i t e ly  written t o  inform 
me that  the lady is doing well. I have the  honour t o  be S i r  your 
o M i e n t  servant,  Jas  Dower Harrison, Surgeon'. 

It is interest ing tha t ,  i n  a l e t t e r  dated 4th February 1847,~' John 
Jeaithwaite, a surgeon a t  the Royal Infirmary, drew part icular  a t tent ion 
t o  the conment i n  M r  Harrison's l e t t e r  i n  which the public were 
cautioned against subnitting t o  the influence of so potent an agent 
without the advice and superintendence of properly educated medical men. 
Mr Braithwaite recolmended c l i n i c a l  evaluation of ether: ' W e  want t o  
know whether it has been supposed or  found t o  interfere  with the chance 
oE recovery a f t e r  the most important surgical  operation i n  which it has 
been used. This i s  of the utmost importance t o  bow but d i f f i c u l t  t o  be 
known, and it were well i f  the  progress and termination of each case 
could be given. Such t r i a l s  a s  have yet been made i n  the Infirmary, i n  
cases of important operations have becn so  incomplete and unsatisfactory 
i n  t h e i r  nature, that  it would be d i f f i c u l t  t o  draw correct inference 
from them, a s  only one pat ient  could be said t o  have been f a i r l y  under 
the influence,. . . . . ' .  

We may be sure that  the thoughts expressed by t h i s  surgeon i n  Manchester 
were l i t t l e  different  from thobr' expressed by others who were 
experimenting i n  the use of e ther  t o  provide pain f ree  surgery i n  other 
prts of the  country. The surgeons of the day recogni.sed the need for  
appropriate c l i n i c a l  trials, they recognised tha t  the administration of 
anaesthesia demanded special s k i l l s  and t h a t  only those med~cal men who 
had these s k i l l s  should administer ether. 

It appears tha t  George Bavring could indeed have been the f i r s t  doctor 
t o  administer general anaesthesia using ether  in  !!anchester. John 
Braithwaite i n  h i s  l e t t e r  of the  4th February mentions: '...such t r i a l s  
a s  have yet  been made a t  the Infirmary..'. Indeed, he goes on t o  re fe r  
t o  a patient who had died l i t t l e  more than a week a f t e r  the removal of a 
l eg  under ether anaesthesia. He a l so  referred t o  two other p t i e n t s  who 
were anaesthetised i n  the week of February 4th. One cannot i m ~ ~ i n e  tha t  
the acbninistration of anaesthesia by Mr Rowring, reporter1 i n  the  



'Guardian' on Sunday 3 l s t  <Tan~mry 1847, was the f i r s t  occasion when Mr 
Bawring administered general anaesthesia. It would be surprising i f  he 
had been taken t o  a private house t o  anaesthetise a lady of high 
respectability i f  he had not already had good experience with the use of 
ether and gained the confidence of D r  Bardsley and W Turner. A note 
written by h i s  son and retained i n  the Archives of the John Rylands 
Library of the Victoria IJniversity of Manchester records: 'He told 
tha t  he administered the f i r s t  anaesthetic by a doctor in Manchester'. Y9 

Certainly, the closeness of the dates (20 days) between the l e t t e r s ,  
i.e. those of Charles Strange and Jas  Emer Harrison, and the recoqnised 
need t o  have s k i l l  sugqests the need f o r  appropriate practice 
experience hefore being permitted t o  anaesthetise an important patient 
in her arn home, and s u p ~ o r t s  the view t h a t  fmrge  BaYring administered 
the f i r s t  e ther  anaesthetic in  Manchester. 

It is fascinating t h a t  two of the medical men mentioned i n  t41- Jas  Bower 
Harrison's l e t t e r ,  i .e .  D r  Bardsley and M r  Turner, were part icular ly 
b p r t a n t  in the developrent of medical education i n  W c h e s t e r .  Dr 
Bardsley was regarded a s  one of the leadi  ysicians in the country 
and was knighted f o r  h i s  special seryces.'-g M r  Rvner  founded the  
Pme Street  'Mica1 School (1A25), the f i r s t  complete School of 
Medicine outside Tmndon. P t r  Jas  Rawer Hagison became an anatomy 
demonstrator i n  Chatham Street  School i n  1850. This school ultimately 
amlgamted with the Pine Street  School i n  1856 t o  form the Yenchester 
Royal School of Meclicine which i t s e l f  l a t e r  combined with M n s  College 
t o  form the Victoria Thiversity of Manchester. George Rowrinq, a mere 
assis tant  house surgeon, a h i n i s t e r e d  t h i s  anaesthetic i n  i l lus t r ious  
company. 

m e  L i r t a n t  m t t e r  now is wfiat do we know a b u t  Mr Bowring? George 
Dowring was born i n  Bradford on February 1 h 1818 and died i n  
blanchester of seni le  decay on March 3rd 19132.~' He was the son of 
George and Sarah Rowring of FAensor, an old family tracing t h e i r  or igins  
back t o  1700. He studied medicine a t  King's College i n  Tmndon 
qualifyirq W S  i n  1841 and LSA i n  1843. He m r r i e d  Frances Walmsley oE 
Stockport and they had three dauqhters and one son. fmrge  Bowring l e  
King's College with glowing testimonials. We quote here two of them: 5i 
'I have known I l r  f s r g e  J e i n q  intimately from the m e n c e m e n t  of h i s  
studies in Condon till the present time, he was my private pupi l  and 
hence I can bear witness to h i s  good princ.iples and regular habits a s  
well as t o  h i s  professional inclustry and ta lents .  Mr Bawring ,had 
devoted much more than the usual time t o  the acquisition of practical 
howledge of the various branches of h i s  profession and he has served 
successEully the off ices  of dresser, house surgeon, c l in ica l  c lerk and 
@ysician's assis tant  i n  King's College Hospital a s  well a s  that  of 
house surgeon t o  the h'esbninster Lying-In Hospital and i n  a l l  these 
responsible s i tuat ions h e  ably and honestly discharged h i s  dut ies  so a s  
t o  merit and receive the approbation and esteem of a l l  medical off icers .  
I beg therefore earnestly and respectfully t o  recomnend him t o  the  
subscribers t o  the Mancl-lester Royal I n f i m r y  as a clandidate f o r  the 
o f f ice  of apothecary t o  tha t  inst i tut ion.  Richard Partridge, Professor 
of Anatow i n  Kinq's Colleye, bndon and Surgeon t o  King's College 
Hospital, London, March 1st 1844'. 



Another referee wrote: 'This is t o  c e r t i f y  tha t  M r  George Bowring 
d i l igen t ly  followed the prescribed course of instruction a s  a 
mt r icu la ted  student i n  the  medical department of t h i s  College during 
four years, t h a t  he was regular i n  h i s  attendance t o  the College chapel 
and the d iv in i ty  lectures  and that  h i s  conduct, a s  f a r  a s  i t  c m  under 
our observation, was uniformly good. J.Litchf ie ld,  l a t e  Principal of 
King's College and Richard Partridge, Dean of the Medical rlepartment and 
John Allen, Chaplain'. 

George Dowring l e f t  Condon on appointment t o  the post of House 
Apothecary a t  the  Manchester Royal I n f i m r y  on ~Yarch 21st 1844. The 
Manchester Royal InfFmary was then s i tuated i n  Piccatfllly Circus. A t  
t h i s  time he l ived a t  186 Oxford Road. This house still stands and is a 
few hundred yards from the present Infirmary. On June 19th 1845, he was 
appointed A s s i s t a n t  Clerk t o  the Physicians and one year l a t e r  
reappointed Clerk t o  the Physicians. He was appointed House Surgeon on 
June 17th 1847 and reappointed on June 22nd 1848. He was appoint 
the S l f o r d  and Pendleton Royal Flospital dispensary i n  July 1849. %l, $8 
In April 1855 he was appointed Surgeon t o  the Manchester Royal I n f i m r y  
and Dispensary Surgeon on June 14th 1855. The Chairman of the Board of 
S a l f o d  and Pendleton Royal Hospital and Dispensary wrote t o  Mr %wring 
on June 14th 1855: 'Dear Sir ,  I have great  pleasure in transmitting t o  
you the  following resolution passed a t  the  meeting of the  Board t h l s  
mrning. Resolved t h a t  t h i s  Board has great  pleasure bearing t e s t h n e y  
t o  the a b i l i t i e s  and kindnesses mnifested by Mr Bowring i n  h i s  
attendance on t h e  poor of t h i s  charity and t o  t h e  great  in te res t  he has 
taken of the welfare of t h i s  inst i tut ion since h i s  appointment a s  
Honorary Surgeon in July 1849. The Board of Management, Salford and 
Pendleton Royal Hospital and Dispensary. I remin ,  dear S i r ,  yours very 
t ruly,  Mr liwvey, Chairman' . 
M r  Bowring was appointed Casualty a& A a t t i n g  Officer t o  the 
Manchester Workhouse and Hospital Surgeon on August 7th 1871. In due 
course he became Senior Surgeon a t  the m h e s t e r  Royal I n f i m r y .  He 
was not noted t o  be a great  surgeon. He was described a s  sometimes rash 
bt extremely East. 

Early anaesthesia at Fanchester Royal Infirmary 

It is interest ing t o  comnent on the a t t i tude  towards the practice of 
anaesthesia a t  tha t  time. Byelaw Number D, of the Fmchester Royal 
I n f i m r y ,  a s  l a t e  a s  1879 and l88J6 s t i l l  required t h a t  ass i s tan t  
medical o f f ice rs  provide anaesthesia: 'No.8. They sha l l  on a l te rna te  
days, administer chloroform when required t o  do so  by members of the 
surgical s t a f f . '  'New Byelaws 1883. No.8. They sha l l  on Fridays and 
Saturdays and i n  special cases a t  other times a h i n i s t e r  chloroform when 
required t o  do s o  by members of  the  surgical s t a f f .  ' 

It was a t  a meeting of the Board i n  October 1886 t h a t  it was decided t o  
advertise f o r  a chlorofonnist. The Manchester Royal Infirmary Doard on 
29th November 1886, passed the follawing resolution: ' 5. Resolved that  
on the recomndation of the  subcornnittee allocated t o  examine 
applications of candidates f o r  the appointment of administrator of 
anaesthetics, Alexander Wilson MRCS, LRW, mndon, is thereby appointed 



t o  tha t  o f f i c e  f o r  12 months €ran the 1 s t  Decernher next a t  E75 per 
mm#.  31 

C~wrge Bowring l ived  a f u l l  and varied l i f e  and h i s  i n t e r e s t s  spread 
beyond t h e  Xanchester Royal I n f i m r y .  I t  is s a i d  t h a t  he had a very 
r e t i r i n g  d i s p s i t i o n  but a keen sense of humour. He was known t o  have a 
twinkle i n  h i s  eye, and was a delightEul personal i ty  who enjoyed a 
risque joke. He had a bald head and wore a monocle which never seemed t o  
drop out .  He was a member of  t he  Board of Guardians and Pfedical Of f i ce r  
t o  t h e  T ~ n c a s h i r e  and Yorkshire Railway. He !as Church Warden of  the  
Manchester Cathedral during t h e  time of  its res to ra t ion  and l i s t e d  i n  
t h e  bmk of  Church Wardens. A s m s l l  sculpted model o f  h i s  head is t o  be 
seen over the  archwav leading i n t o  the Wrby Chapel i n  the Cathedral. 
H e  was a member oE John Shawls Club and the  Manchester Li terary  Club. 
H e  was a staunch conservative and a churchrrran. H e  must have been an 
opponent of the  Corn h~i because he  was one of  the  chief gues ts  ancl 
spoke a t  a g r e a t  d inner  f o r  3,800 persons on Wednesd d February 1844 
i n  the  Free Trade Hall  i n  Planchester i n  1844. H i s  death 
c e r t i f i c a t e ,  c e q ' f i e d  by D r  A.B.FAge MD, s t a t e d  h i s  cause of death t o  
be s e n i l e  decay.-' A t  t he  time of  h i s  death he was l i v ing  i n  rlelbourne 
Cottage on P l a t t  Lane. A mt311 block of  f l a t s  now s tands  on t h i s  s i t e  
and S i r  Harry P l a t t  l i ved  i n  one of these,  c lose  to  the  present  
Manchester Royal Inf  irmdry . The name P l a t t  is i n  t h i s  case a 
coiricidence. 

Dentist  ancl Surgeon, Strange and Rawring; we cannot y e t  be s u r e  which 
of  these  two was t h e  Manchester f i r s t .  Yet t h e  balance o f  l ikel ihood,  
taking in to  consideration t h e  need t o  p rac t i ce  the  skill thoroughly 
before venturing t o  attempt anaesthesia f o r  a respectable lady i n  he r  
own home, makes it  d i f f i c u l t  t o  r e s i s t  t h e  suggestion t h a t  Bowing, who 
claimed the  f i r s t  anaes thet ic  by a doctor i n  Xanchester, a l s o  
administered the  f i r s t  e t h e r  anaes thet ic  i n  mnchester .  On the  o the r  
hand, a doubt wi.11 always pe r s i s t .  Strange m y ,  i f  a l ready a d e n t i s t ,  
have previously us& n i t rous  oxide, i n  which case  it would have been a 
na tu ra l  progression f o r  him t o  use e t h e r  a s  soon as he heard of i t s  
e f fec t s .  It is a mystery why t h e  records of  t h i s  momentous event a r e  s o  
scanty,  bu t  though t h i s  chapter i n  our h i s t o r y  may have had a s t range 
opening could Ruwring, on t h e  c e i l i n g  i n  the  Cathedral, y e t  c lose  i t  
with t h e  l a s t  word? 
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Povey, D i s t r i c t  Medical Officer,  Central  Manchester District and from 
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